Thuyét minh dé an tét nghiép Phan kién truc

CHUONG 1: GIGI THIEU VE CONG TRiNH

1.1. TEN CONG TRINH: ‘CHUNG CU TAI PINH CU THANH PHO HA NOI’

I.  1.2. GIOI THIEU CHUNG

Hién nay, cong trinh kién tric cao ting dang duoc xay dung khd phd bién
6 Viét Nam véi chiic nang phong phd: nha &, nha lam viéc, van phong, khach
san, ngan hang, trung tam thuong mai. Nhitng cong trinh nay da giai quyét duogc
phan nao nhu ciu nha & cho ngudi dan ciing nhu nhu ciu cao vé st dung mat
bang x4y dung trong ndi thanh trong khi quy dat & cdc thanh phé 16n ctia nudc ta
von hét stc chat hep. Cong trinh xay dung “Khu nha o tdi dinh cw Hoai Birc

A

Ha Néi” 1a mot phan thuc hién muc dich nay.

Nhidm muc dich phuc vu nhu cdu & va sinh hoat nghi ngoi ctia ngudi dan,
nha chung cu “Khu nha o tdi dinh cu cua Thanh phé Ha Noi” dugc xay dung
két hop v6i cac cong trinh khac nhu siéu thi, cho, san van dong, trung tam hanh
chinh, tao thanh mot khu doé thi méi. Do dé, kién tric cong trinh khong nhiing
dap tng duogc diy du cac cong nang sit dung ma con phit hop v6i kién tric téng
thé khu do thi noi xay dung cong trinh va phlt hgp véi qui hoach chung cua
thanh pho.

Cong trinh gém 10 tdng, dién tich san tdng 1 12 1145 m?, dién tich san
tang dién hinh 1a 1145 m* téng dién tich toan nha 11450 m* Tang 1 v&i phan 16n
12 noi dé xe, ngoai ra 1a ban quan 1y, bao vé ... Cdc tang con lai véi 10 can ho
mdi ting, céc can ho déu khép kin véi 3+4 phong, dién tich 1 can ho 53+128 m>.
Toan bo cong trinh khi hoan thanh s& dap tng dugc cho 90 can hd, moi can ho
c6 thé & tir 3+5 nguoi.

BANG 1.1: TONG HOP CHi TIEU KY THUAT TANG 1

CAC KHONG GIAN DIEN TICH TV LE

DIEN TiCH DE XE 572 50%

GIAO THONG PHU TRG 573 50%
TONG SO 1145 100%
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BANG 1.2: TONG HOP CHi TIEU KY THUAT TANG DIEN HiNH

CAC KHONG GIAN DIEN TiCH TY LE
DIENTICH & 780 68,1%
GIAO THONG PHU TRO 365 31,9%
TONG SO 1145 100%

BANG 1.3: THONG KE CO CAU CAN HO

LOAI CAN HO DIEN TICH (M2) SO LUONG (CAN) TY LE
A (>75M2) 128 18 20%
B (65-75M2) 67-75 54 60%
C  (45-55M2) 53 18 20%

TONG SO 90 100%

BANG 1.4: THONG KE DIEN TiCH SUDUNG CAN HO 75 & 128 M 2

CO CAU DIEN TICH (M2) CO CAU DIEN TICH (M2)
PHONG KHACH 22,4 PHONG KHACH 23,5
PHONG NGU 1 134 PHONG NGU 1 134
PHONG NGU 2 13,2 PHONG NGU 2 13,4

BEP + AN 13,3 PHONG NGU 3 18,8
wC 4,0 BEP + AN 26,1
LO-GIA 8,7 wC 8,0
LO-GIA 12,6

LAM VIEC 12,2

TONG CONG 75 TONG CONG 128
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BANG 1.5: THONG KE DIEN TiCH SU DUNG CAN HO 53 & 67 M2

CO CAuU DIEN TICH (M2) CO CAU DIEN TICH (M2)
PHONG KHACH 17,4 PHONG KHACH 19,1
PHONG NGU 12,9 PHONG NGU 1 13,2
BEP + AN 13,1 PHONG NGU 2 12,8
wC 4,0 BEP + AN 12,2
LO-GIA 5,6 wC 4,0
LO-GIA 5,7
TONG CONG 53 TONG CONG 67

CHUONG 2: CAC GIAI PHAP KIEN TRUC CUA CONG TRINH
2.1. GIAI PHAP MAT BANG
— Mat bang cua cong trinh 1a 1 don nguyén lién khéi déi xiing qua 2 truc.
— Cong trinh gom 10 tang:

+ Tang 1 gom nha dé xe, sanh dan 16i vao, cdc phong bdo vé va quan Iy,
khu ki 6t ban hang, tram dién va tram bom.

+ Tang 2 dén tang 9 1a c4c tang dung dé€ &, mdi tdng 10 can ho, mbi cin ho
c6 dién tich st dung 53+128 m* gébm: 1 phong khach, 2+3 phong ngu,
phong vé sinh, phong tim, phong an va bép niu.

+ Tang 10 la tang 4p mai, khong cé nguoi 6.

— Giao thong trong cac tang 1a hé thong hanh lang chay song song dam bao
giao thong thuan loi, dé dang.

— Giao thong theo phuong ding gom 2 thang may gom 2 budng va 4 thang bo,
dam bao viéc thodt hiém khi c6 hoa hoan xay ra.

2.2. GIAI PHAP MAT DUNG

— Mat ditng thé hién phan kién tric bén ngoai ciia cong trinh, gép phan dé tao
thanh quan thé kién tric, quyét dinh dén nhip diéu kién triic cua toan bo khu vuc
kién truc.

— Cong trinh ¢6 2 mat ding doi xing, gidp v6i cac duong giao thong trong khu
chung cu, mit con lai gidp vdi cdc chung cu khdc trong quin thé dugc quy
hoach. Mit diing cong trinh duoc trang tri trang nha véi hé thong 16 gia va clra s6
mo ra khong gian rong tao cam gidc thodng mat, lam tang tién nghi tao cam giac
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thodi mai cho ngudi st dung. C4c logia nay déu thang hang theo tang tao nhip
diéu theo phuong thang ding.

2.3. GIAI PHAP CUNG CAP DIEN
— Dung nguon dién dugc cung cap tir thanh pho, cong trinh c6 tram bién ap
riéng, ngoai ra con c6 may phat dién du phong.

— Hé thong chiéu sang dam bao do roi tir 20 + 40 lux. Dac biét 1a d6i v6i hanh
lang gifta can phai chiéu sang ca ban dém va ban ngay dé dam bao giao thong
cho viéc di lai. Toan bo cédc can ho déu c¢6 duong dién ngdm va bang dién riéng.
boi v6i cac phong c¢6 thém yéu cau chiéu sang dac biét thi duoc trang bi cac
thi€t bi chiéu sang cap cao.
— Trong cong trinh céc thiét bi can thiét phai sir dung dén dién nang :

+ Cac loai bong den: Ben huynh quang, dén soi toc, den doc sach, dén ngu.

+ C4c loai quat tran, quat treo tuong, quat thong gio.

+ May diéu hoa cho mot s6 phong.
— C4c bang dién, 6 cam, cong tic duoc bo tri & nhitng noi thuan tién, an toan
cho nguoi su dung, phong tranh hoa hoan trong qua trinh st dung.

Phuong thitc cdp dién:

— Toan cong trinh can dugc bo tri mot budng phan phoi dién & vi tri thuan lgi
cho viéc dat cap dién ngoai vao va cap dién cung cap cho cac thiét bi sir dung
dién bén trong cong trinh. Buong phan phdi nay dugc bo tri & phong k§ thuat.

— Tu tram bién thé ngoai cong trinh cap dién cho budéng phan phdi trong cong
trinh bang cap dién ngdm dudi dat. Tir budng phan phoi dién dén céc th dién cac
tang, cac thiét bi phu tai dung cap dién dat ngdm trong tuong hoac trong san.

— Trong budng phan phoi, bo tri cac ta dién phan phdi riéng cho tiing tang cta
cong trinh, nhu vay dé dé quan Ii, theo ddi su st dung dién trong cong trinh.

— BO tri moét tu dién chung cho cac thiét bi, phu tai nhu: tram bom, dién cttu hoa
tu dong, thang may.

— Dung Aptomat dé khong ché va bao vé cho ting dudng day, ting khu vuc,
tung phong su dung dién.

2.4. HE THONG CHONG SET VA NOI DAT

— Heé thong chong sét gom: kim thu 16i, hé thong day thu 16i, hé¢ thong day dan
bang thép, coc noi dat, tat ca dugc thiét ké theo diing qui pham hién hanh.
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— Toan bo tram bién thé, t dién, thiét bi dung dién dat c6 dinh déu phai c6 hé
thong nodi dat an toan, hinh thic tiép dat : dung thanh thép két hgp véi coc ti€p
dat.

2.5. GIAI PHAP CAP, THOAT NUGC

2.5.1. CAP NUSC

— Nguon nude: Nude cung cip cho cong trinh duge 14y tir nguén nudc thanh
pho.

— Cép nude bén trong cong trinh: Theo qui mo va tinh chat ctia cong trinh, nhu
cau st dung nude nhu sau:

+ Nud6c dung cho sinh hoat.
+ Nudc dung cho phong chdy, ctu hoa.
+ Nudc dung cho diéu hoa khong khi.

— Pé dam bao nhu cdu sir dung nudc cho toan cong trinh, yéu ciu can c6 hai bé
chita nudc, tong thé tich nude 1a 500m’>.

Gidi phdp cdp nudc bén trong cong trinh:

— So d6 phan ph6i nuéc duoc thiét k€ theo tinh chat va diéu kién ki thuat cua
nha cao ting, hé thong cidp nudc cé thé phan ving tuong ting cho cic khoi. Doi
v6i hé thong cip nude ¢6 thiét k€, tinh todn cdc vi tri dat bé chita nuée, két nudc,
tram bom trung chuyén dé cap nudc ddy du cho toan cong trinh.

2.5.2. THOAT NUSC BAN

— Nudc tir bé tu hoai, nu6c thai sinh hoat, dugc ddn qua hé théng dudng ong
thodt nuéc cling véi nudc mua do vao hé thong thoat nudc ¢6 sin cua khu vuc.

— Luu lugng thoat nudc ban: 40 1/s

— Heé thong thoat nuGe trén mai, yéu cau dam bao thoat nuée nhanh, khong bi
tac nghén.

— Bén trong cong trinh, hé thong thoit nuéc ban dugc b tri qua tat ca cdc
phong, 1a nhitng 6ng nhua ding c6 hop che.

2.5.3. VAT LIEU CHINH CUA HE THONG CAP, THOAT NUGC
— Cap nudc:

+ Dat mot tram bom nudc & tang k¥ thuat, tram bom c6 2+3 mday bom du
dam bao cung cép nudc thuong xuyén cho ciac phong, cac tang.
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+ Nhitng 6ng cap nudc: ding Ong sat trang kém c6 D = (15+50) mm, néu
nhiing 6ng c¢6 duong kinh 16n hon 50mm, dung 6ng PVC ap luc cao.

— Thoat nudc:

+ Dé dé dang thoat nudc ban, dung ong nhua PVC c6 dudng kinh 110mm
hoac 16n hon, doi v6i nhiing 6ng di dudi dat dung ong bé tong.

+ Thiét bi vé sinh tuy theo diéu kién ma dp dung céc trang thiét bi cho phu
hop, ¢6 thé sir dung thiét bi ngoai hoidc ndi cé chat lugng t6t, tinh nang
cao.

2.6. GIAI PHAP THONG GIO, CAP NHIET

— Cong trinh dugc dam bao thong gié tu nhién nho hé thong hanh lang, mdi can
ho déu c6 ban cong, clra s6 ¢6 kich thuée, vi tri hop 1.

— Cong trinh ¢6 hé théng quat ddy, quat trdn, dé diéu tiét nhiét do va khi hau
dam bao yéu cau thong thoang cho lam viéc, nghi ngoi.

— Tai cac buong vé sinh c6 hé thong quat thong gio.
2.7. GIAI PHAP PHONG CHAY, CHUA CHAY

— Giai phdp phong chay, chita chdy phai tuan theo tiéu chuin phong chay, chita
chdy cho nha cao tang ctia Viét Nam hién hanh. Hé thong phong chay, chita chay
phai duoc trang bi cac thiét bi sau:

+ HOp dung 6ng mém va voi phun nudc bo tri & cac vi tri thich hop cua
ting tang.

May bom nudc chita chay duoc dat & tang ky thuét.
Bé chita nuGc chita chay.

Hé thong chéng chdy tu dong bang hod chat.

+ 4+ 4+ o+

Heé thong bao chay gom : dau bao khéi, hé thong bdo dong.
2.8. HE THONG GIAO THONG CHO CONG TRINH

— La phuong tién giao thong theo phuong ding cua toan cong trinh. Cong trinh
c6 2 thang may dan dung gdbm 2 budng phuc vu cho tat ca céc tang.

— Doéng thoi d€ dam bao an toan khi c¢6 hoa hoan xdy ra va dé phong thang may
bi hong héc cong trinh dugc bo tri thém 2 thang bo.
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CHUONG 3: CAC GIAI PHAP KY THUAT CUA CONG TRINH

3.1. HE THONG DIEN

— Hé thong dién cho toan bo cong trinh duogc thiét k€ va st dung dién trong
toan bo cong trinh tuan theo cic nguyén tac sau:

+ Dat & noi kho rdo, véi nhitng doan hé thong dién dat gan noi ¢6 hé thong
nudc phai ¢6 bién phap cach nudc.

+ Tuyét doi khong dat gan noi c6 thé phat sinh hoa hoan.
+ Dé dang st dung cling nhu stra chira khi c6 su 0.

+ Phi hop véi gidi phdp Kién triic va Két cau dé don gian trong thi cong
14p dat, cling nhu dam bao thdm m§ cong trinh.

— He thong dién duoc thiét ké theo dang hinh cay. Bat dau tir tram diéu khién
trung tam, tir day dan dén ting tang va ti€p tuc dan dén toan b cac phong trong
tidng d6. Tai tAng 1 cdn c6 mdy phat dién du phong dé dam bao viéc cung cip
dién lién tuc cho toan bo khu nha.

3.2. HE THONG NUGSC

— St dung nguon nudc tir hé thong cung cdp nudc ctua Thanh phd dugc chita
trong bé ngam riéng sau d6 cung cap dén ting noi sir dung theo mang ludi dugc
thiét k€ pht hop véi yéu cau st dung cling nhu cac giai phap Kién tric, Két cau.

— Tat céa cac khu vé sinh va phong phuc vu déu duoc bo tri cdc 6ng cap nude va
thodt nudc. Pudng 6ng cip nudc duoc noi v6i bé nudc & trén mai. Toan bo hé
thong thoat nudc trudc khi ra hé thong thoat nudc thanh phd phai qua tram xu 1y
nuGc thai dé nude thai ra dam bao cdc tiéu chuin clia Gty ban moi trudong thanh
pho

— Heé thong thoat nudc mua c6 dudng 6ng rieng dua thiang ra hé thong thodt
nudc thanh pho.

— Heé thong nudc ctu hoa duoc thiét ké riéng biét gom mot tram bom tai tangl
mot bé chita riéng trén mai va hé thong dudng ong riéng di toan bo ngoi nha. Tai
cdc tang déu ¢ cac hop chita chdy dat tai hai dau hanh lang, ciu thang.

3.3. HE THONG GIAO THONG NOI BO

— Toan bo cong trinh c6 mot sanh chung lam hanh lang thong phong, 2 cau
thang b phuc vu giao thong ndi bo gita cac tang va 2 thang may phuc vu cho
viéc giao thong lén cao. Cac ciu thang dugc thiét k& ding nguyén 1y kién tric,
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diéu kién an toan dam bao luu thong thuan tién ca cho st dung hang ngay va khi
xay ra hoa hoan.

3.4. HE THONG THONG GIO CHIEU SANG
— Cong trinh duoc thong gié tu nhién bing cdc hé thong cira s6, khu ciu thang
va sanh gitra dugc bo tri hé thong chi€u sang nhan tao.

— Tat ca cdc hé thong clra déu ¢ tic dung thong gié cho cong trinh. Do cong
trinh nha & nén cdc yéu cau vé chi€u sang 1a rat quan trong. Phai dam bao du anh
sang cho cédc phong. Chinh vi vy ma cédc cin ho ctia cong trinh déu duoc duogc
bd tri ti€p gidp véi bén ngoai dam bao chiéu sang tu nhién.

3.5. HE THONG PHONG CHAY CHUA CHAY

— Thiét bi phét hién bio chdy duogc bo tri & mdi tAng va moi phong, & noi cong

cong nhitng noi ¢6 kha nang giy chdy cao nhu nha bép, nguon dién. Mang ludi
béo chdy c6 gian dong ho va dén bdo chay.

— MBGbi tdng déu c6 binh dap ltra dé phong khi hoa hoan xay ra.

— Giao thong trong cong trinh theo phuong thang ding dugc bé trf tai khu vuc
trung tdm ctia nha gom 2 thang mdy va 2 thang bd tao nén su can xing ma van
dam bao ban kinh thoat hiém dén vi tri xa nhat ndm trong quy pham cho phép,
an toan khi xay ra hoa hoan.

— C4c bé chita nudc trong cong trinh di cung cap nudc ciu hoa trong 2 gio.

— Khi phat hién cé chay, phong bao vé va quan 1y s€ nhan dugc tin hiéu va kip
thoi kiém sodt khong ché hoa hoan cho cong trinh.

CHUONG 4: BIEU KIEN KHi HAU THUY VAN

— Cong trinh ndm & Ha Noi, nhiét do binh quan trong nam 13 27°C, chénh léch
nhiét do giita thang cao nhit (thdng 6) va thdng thap nhat (thdng 12) 1a 12°C.

— Thoi tiét chia lam hai mua ro rét: Mua nong (tir thang 4 dén thang 11), mua
lanh (tr thang 12 dén thang 3 nam sau).

— Do 4m trung binh 75% + 80%.

— Hai huéng gié chu yéu 1a gié Tay - Tay Nam va Bac - Dong Bic, thang ¢6
stic gi6 manh nhét 1a thang 8, thang c6 stc gi6é yéu nhat la thang 11, toc do gié
16n nhat 1a 28 m/s.

— bia chit cong trinh thudc loai dat yéu, nén phai chd y khi Iva chon phuong an
thiét k€ mong (Xem bdo cdo dia chat cong trinh & phan thiét k€ mong).
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CHUONG 5: CAC GIAI PHAP KET CAU CUA CONG TRINH

5.1. GIAI PHAP KET CAU PHAN THAN CONG TRINH

— Cong trinh xay dung mudn dat hiéu qua kinh t€ thi diéu dau tién 1a phai lua
chon cho n6 moét so do két cau hop 1y. So d6 két cau nay phai thoa man dugc cac
yéu cau vé kién triic, kha nang chiu luc, do bén viing, 6n dinh ciling nhu yéu ciu
vé tinh kinh t€,

— Hién nay dé xay dung nha cao tang, ngudi ta thudng st dung cic so do két
cau sau

+ Khung chiu luc.

+  Véch ciing chiu luc.

+ Hé khung va vach két hop chiu luc.
Ta nhdn thdy:

— Hé két cdu khung chiu luc duoc tao thanh tir cic phan tir ding (cot) va phan
tr ngang (dam) lién két cling tai chd giao nhau giita ching. Dudi tac dong cta
cac loai tai trong thi cot va dam la két cdu chiu luc chinh cua cong trinh. Hé két
ciu nay c6 uu di€ém 12 rat linh hoat cho viéc bo trf kién tric song né to ra khong
kinh t€ khi ap dung cho cac cong trinh c¢6 do cao 16n, chiu tai trong ngang 16n do
tiét dién cot to, dim cao, ton dién tich mat bang va lam giam chiéu cao thong
thuy cua tang. Hé két cdu nay thuong dung cho cac nha ¢6 do cao vira phai.

— Hé két cdu tuong citng chiu luc (hay hé vach, 161, hop chiu luc) c6 do cling
ngang rat 16n, kha nang chiu luc dac biét Ia tai trong ngang rat t6t, phut hgp cho
nhiing cong trinh xay dung cé chiéu cao 16n song né han ché€ vé kha nang bo tri
khong gian va rat ton kém vé mat kinh t€. Ta khong nén dung hé két cau nay cho
cac cong trinh c¢& vira va nho.

— Hé két cdu khung, vdch, 16i ciing cung tham gia chiu luc thudong duoc st
dung cho céc nha cao tang c6 s6 tang nho hon 20. Véi s6 tang nhu vay, su két
hop clia két cau khung va két cau vach 16i cung chiu luc to ra rat hiéu qua ca vé
phuong dién k¥ thuat cling nhu phuong dién kinh t&€. Hé khung (cot, dam) ngoai
viéc chiu phan 16n tai trong ding con tham gia chiu tai trong ngang. L&i cling
dugc bo tri vao vi tri 161 thang may va vach cing duogc bo tri vao vi tri tudng chiu
luc ctia cong trinh nham lam tang do cing ngang cho cong trinh ma khong anh
hudng dén khong gian kién tric cling nhu tinh thim my ctua cong trinh.

— Doi v6i cong trinh nay, hé két cau khung, vach, 16i ciing cung tham gia chiu
luc tap trung duoc nhiéu vu diém va han ché dugc nhiéu ctia hai hé két cau trén.
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Sinh vién: Nguyén Van Bach



Thuyét minh dé an tét nghiép Phan kién truc

Do vay ta st dung hé két cau khung, 16i, vach ctiing cung tham gia chiu luc cho
cong trinh dang thiét ké.

5.2. GIAI PHAP MONG CHO CONG TRINH

— Dai v6i hé két cdu moéng, do cong trinh ¢6 tai trong rat 16n, nén dat yéu, 16p
dat tot & kha sau nén ta su dung hé moéng coc sau. Cé 3 dang méng coc sau
thuong duoc su dung:

+ Mobng coc dong BTCT

+ Mbong coc ép BTCT

+ Mong coc nhoi BTCT
— Hai méng coc dong va coc ép khong su dung duoc cho cong trinh vi nd
khong thé chiu néi tai trong cuia cong trinh, hodc phai lam dai coc rat 16n, chi

con phuong an coc khoan nhoi BTCT la hop ly. Vdy ta st dung két cdu mong
coc khoan nhoi BTCT.

- 12
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PHAN II: KET CAU

(Khoi Iuong: 45%)

NHIEM VU:

1. LAP GIAI PHAP KET CAU

XAC DINH NOI LUC VA TINH TOAN COT THEP CHO KHUNG K2
THIET KE MONG CHO KHUNG K2

TINH TOAN VA CAU TAO COT THEP SAN TANG DIEN HINH
TINH TOAN VA CAU TAO COT THEP 1 CAU THANG BO

o b~ w0 N

GVHD : NGUYEN VAN TAN
SVTH : LE MINH TUAN
LOP : XD1102

MA sO : 111034
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CHUGONG 1: LUA CHON GIAI PHAP KET CAU

1.1. CO SO TiNH TOAN VAT LIEU SU DUNG

— Hién nay & Viét Nam, vat liéu dung cho két cau nha cao tang thuong s dung
la kim loai (chu yéu la thép) hoac bé tong cot thép.

— Cong trinh bang thép hoic céic kim loai khac c6 wu di€ém 1a do bén t6t, gidi
han dan hoi va mién chay déo 16n nén cong trinh nhe nhang dic biét 1a tinh déo
16n, do d6 cong trinh khoé bi sup d6 hoan toan khi c6 chan dong dia chan xdy ra.

— Néu dung két cau thép cho nha cao tang thi viéc dam bao thi cong tot cac moi
noi 1a rat khé khan, mat khdc gid thanh cong trinh bang thép thudng cao ma chi
phi cho viéc bao quan cau kién khi cong trinh di vao str dung 1a rét ton kém, dac
biét v6i moi truong khi hau Viét Nam, va cong trinh bang thép kém bén véi nhiét
do, khi xay ra hoa hoan hoidc chdy né thi cong trinh bang thép rit dé chay déo
dan dén sup d6 do khong con do cing dé chong d& ca cong trinh. Két cau nha
cao tang bang thép chi thuc su phat huy hiéu qua khi cdn khong gian st dung
16n, chi€u cao nha 16n (nha siéu cao tang), hoic d6i v6i cac két cdu nhip 16n nhu
nha thi dau, mai san van dong, nha hat, vién bao tang (nhém cac cong trinh cong
cong)...

— K&t céu bang bé tong cot thép thi 1am cho cong trinh ¢6 trong luong ban than
16n, cong trinh nang né hon dan dén két cdu méng phai 16n. Tuy nhién, két cau
bé tong cot thép khac phuc dugc mot s6 nhuge diém cua két cau thép:nhu thi
cong don gian hon, vat liéu ré hon, bén v6i moi trudng va nhiét do, ngoai ra né
tan dung dugc tinh chiu nén rit tot cua bé tong va tinh chiu kéo cua cot thép
bang cach dat n6 vao viing kéo ctia cot thép.

— Tu nhitng phan tich trén, ta Iva chon bé tong co6t thép la vat liéu cho két cau
cong trinh. Du kién sir dung bé tong cap do bén nén B25 c6 R, = 145kG/cm?, R,
= 10,5 kG/cm?.

1.1.1. CO $& BE TINH TOAN KET CAU CONG TRINH

— Can ct vao giai phdp kién tric va ho so kién tric.

— TCVN 2737 - 95. Tai trong va tdc dung - Tiéu chudn thiét ké.
— Can cit vao cdc Tiéu chuan, chi dan, tai liéu dugc ban hanh.

a. Cdc tai liéu st dung trong tinh todn:

1. Tuyén tap tiéu chuan xay dung Viét Nam.
2. TCVN 356-2005 K&t cau bétong va bétong cot thép. Tiéu chuan thiét k.
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3. TCVN 2737-1995 Tai trong va tdc dong. Tiéu chuén thiét k&,
4. TCVN 40-1987 Két cau xay dung va nén nguyén tic co ban vé tinh todn.
5. TCVN 338-2005 Két cau tinh todn thép. Tiéu chuan thiét ké.

b. Tai liéu tham khdo:

1.
2. Phuong phép phan tir hitu han. — Tran Binh, H6 Anh Tuén.

3.

4. Két cau bé tong cot thép (phan két cdu nha clra) - Gs Ts Ngo Thé

Hudng dan sir dung chuong trinh SAP 2000.
Gido trinh giang day chuong trinh SAP2000 - Ths Hoang Chinh Nhan.

Phong, Pts Ly Tran Cuong, Pts Trinh Kim Dam, Pts Nguyén Lé Ninh.
Ly thuyét nén léch tam xién dua theo tiéu chudn ctia Anh BS 8110
1985 do Gido su Nguyén Dinh Céng soan va cdi tién theo tiéu chuin
TCVN 5574-1991.

Két cau thép II (cong trinh dan dung va cong nghiép) - Pham Van Hoi,
Nguyén Quang Vién, Pham Vian Tu, Doan Ngoc Tranh, Hoang Van
Quang.

1.1.2. VAT LIEU DUNG TRONG TiNH TOAN

1.1.2.1. Bé tong

Cong trinh cao tang diing bé tong cap do bén B25 ¢6 cac thong s6 sau:

— Vi trang thdi nén

+ Cap do bén tieu chudn vé nén:  185kg/cm’.

+ Cép do bén tinh todn vé nén:  145kg/cm?.

— Vi trang thdi kéo

+ Cép do bén tieu chuin vé kéo: 16 kg/cm?.

+ Cap do bén tinh toan vé kéo: 10,5 kg/cm®.

1.1.2.2. Thép
— Thép chiu luc trong dam, cot dung thép All
+ Cudng do tiéu chuan: 2950 kg/cm?®.
+ Cuong do timh toén: 2800K g/cm?.
— Thép chiu luc trong san, méng, cot gia trong cot, dam dung thép Al
+ Cuong do tiéu chuan: 2350 kg/cm*.
+ Cudng do tinh todn: 2250 kg/cm?.
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+ MO dun dan héi cta thép: E = 2,1x10°Kg/cm?.
1.2. GIAI PHAP KET CAU PHAN THAN

1.2.1. Khdi quét chung

- Lua chon hé két cau chiu luc cho cong trinh c6 vai trd quan trong tao ti€n dé
co ban dé nguoi thiét k& c6 duoc dinh huéng thiét 1ap mo hinh, hé két cau chiu
luc cho cong trinh dam bao yéu ciu vé do bén, do on dinh phut hop véi yéu cau
kién triic, thuan tién trong st dung va dem lai hiéu qua kinh té.

1.2.2. Pdc diém cla nhd coo téng

1.2.2.1. Tai trong ngang

Trong két cau thap tng tai trong ngang sinh ra la rat nho theo su tang 1én cua
do cao. Con trong két cau cao ting, noi luc, chuyén vi do tai trong ngang sinh ra
tang 1én rat nhanh theo do cao. Ap luc gi6, dong dét 14 cdc nhan td chl yéu cta
thiét ke két cau.
— Tai trong ngang: ap luc gié, dong dat.

— Mo men va chuyén vi tang lén rat nhanh theo chiéu cao. Néu coi cong trinh
nhu mot thanh cong s6n ngam tai mat dat thi luc doc ty 1é vé6i chiéu cao, mémen
do tai trong ngang ty 1€ v4i binh phuong chiéu cao H:

M = g*H?/2 (tii trong phan bs déu).
M = g*H?/3 (tai trong phan bo tam gidc).
— Chuyén vi do tai trong ngang ty 1¢ thuan véi luy thira bac bon ctia chiéu cao:
A = q*H*/8EJ (tai trong phan bo déu).
A = 11g*H*/120EJ (tai trong phan bo tam giac).
Do vay, tai trong ngang tr¢ thanh nhan t6 chu yéu khi thiét k€ két cau nha cao
tang
1.2.2.2. Chuyén vi

Theo su tang 1én cha chiéu cao nha, chuyén vi ngang tang lén rat nhanh.
Trong thiét k& két cau, khong chi yéu cau thiét ké€ c6 du kha nang chiu luc ma
con yéu cau két cau c6 du do cing cho phép. Khi chuyén vi ngang 16n thi thudng
gdy ra cac hau qua sau:

— Lam két cau tang thém noi luc phu dic biét 1a két cau ding: Khi chuyén vi
tang 1én, do 1éch tam tang 1én do vay néu noi luc tang 1én vuot qua kha nang chiu
luc cuia két cau s& 1am sup do cong trinh.
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— Lam cho nguoi song va lam viéc cam thay khé chiu va hoang sg, anh huéng
dén cong tac va sinh hoat.

— Lam tuong va mot so trang tri xay dung bi nit va pha hong, lam cho ray
thang may bi bién dang, duong ong, duong dién bi pha hoai.

Do vay can phai han ché chuyén vi ngang.
1.2.2.3. Giam trong luong ban than

— Xem xét tir stic chiu tai cia nén dit. Néu ciing mot cudng do thi khi giam
trong luong béan than ¢6 thé tang 1én mot so tang khéc.

— Xét vé mat dao dong, giam trong lugng ban than tic 1a giam khoi lugng tham
gia dao dong nhu vay giam duoc thanh phan dong cua gié va dong dat...

— Xét vé mat kinh t&, giam trong luong ban than tic 1a tiét kiém vat liéu, giam
gia thanh cong trinh bén canh d6 con tang dugc khong gian st dung.

Tir cac nhan xét trén ta thay trong thi€t k& két cau nha cao tang can quan tam
dén giam trong lugng ban than két cau.

1.2.3. Gidi phdp méng cho céng trinh.

Vi cong trinh 12 nha cao ting nén tai trong ding truyén xuéng méng nhan
theo s6 tang la rat 16n. Mat khac vi chiéu cao 16n nén tai trong ngang (gid) tac
dung 12 rat 16n, ddi hoi méng ¢6 do 6n dinh cao. Do d6 phuong 4n méng sau 1a
duy nhat ph hop dé chiu dugc téi trong tir cong trinh truyén xuéng:

— Moéng coc déng: Uu diém 12 kiém sodt duoc chét lugng coc tir khau ché tao
dén khau thi cong nhanh. Nhung han ché cua n6 la tiét dién nho, khé xuyén qua
0 cét, thi cong gay 6n va rung anh hudng dén cong trinh thi cong bén canh dic
biét 1a khu vuc thanh pho. Hé¢ méng coc dong khong dung dugc cho cic cong
trinh ¢6 tai trong qua 16n do khong du cho bé tri céac coc.

— Mobng coc ép: Loai coc nay chat lugng cao, do tin cay cao, thi cong ém diu.
Han ché ctia n6 1a khé xuyén qua 16p cét chat day, tiét dién coc va chiéu dai coc
bi han ché&, kho ki€m soat duoc moi noi coc. Diéu nay dan dén kha nang chiu tai
ctia coc chua cao.

— Mong coc khoan nhoi: La loai coc doi hoi cong nghé thi cong phuc tap. Tuy
nhién né van dugc ding nhi€u trong két cdu nha cao tang vi né co6 tiét dién va
chiéu sau 16n do d6 né c6 thé tua duoc vao 16p dat t6t nam O sau vi vay kha nang
chiu tai cua coc s€ rat 16n.

Tu phan tich & trén, v6i cong trinh nay viéc st dung coc khoan nhoi s& dem
lai su hop ly vé kha nang chiu tai va hiéu qua kinh t€.
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1.2.4. Lua chon cdc gidi phép két cdu phan than.
1.2.4.1 Cac lua chon cho giai phap két cau
1. Cac lua chon cho giai phap két cau
a) Hé tuong chiu luc

Trong hé két cdu nay thi cdc ciu kién thing diing chiu luc cha nha 1a cic
tuong phang. Tai trong ngang truyén dén cdc tam tudng thong qua cdc ban san
duoc xem Ia cting tuyét doi. Trong mat phang clia chiing céc vich ciing (chinh 1a
tam tuong) lam viéc nhu thanh cong so6n c6 chiéu cao tiét dién 16n.V6i hé két cau
nay thi khoang khong bén trong cong trinh con phai phan chia thich hop dam
bao yéu cau vé két cau. Can cit vao cach bo tri cdc tdm tudng chiu tai trong ding
(lam g6i tua cho cac tdm san) ma nha duogc chia theo cac so do: tuong doc chiu
luc, tuong ngang chiu luc, tuong ngang va tuong doc cung chiu luc

Hé két cau nay c6 thé cau tao cho nha khd cao ting, tuy nhién theo diéu kién
kinh t€ va yéu cau kién tric ctia cong trinh ta thdy phuong an nay khong thoa
man.

b) Hé khung chiu luc:

Hé nay duoc tao thanh tir cac thanh cting (cot) va ngang (dam) lién két cing
tai chd giao nhau giita ching (niit). O nha khung, cic khung phang lai lién két
vGi nhau qua céc thanh ngang tao thanh khoi, khung khong gian ¢6 mat bang
vuong, chit nhat, tron, da gidc... D€ tang do ciing ngang clia khung, c6 thé bo tri
thém céc thanh xién tai mot s6 nhip trén suét chiéu cao ctia né. Phan két cau
dang dan duoc tao thanh s& 1am viéc nhu mot vach cing thang ding. Néu thiét
k&€ thém cac dan ngang (& tang trén cung hoac mot sO tang trung gian) lién két
cac bo phan khung con lai véi két cau dan ding nay thi hiéu qua chiu tai cua hé
c6 thé tang thém dén 30%.

Dué6i tac dung cua tai trong ngang, cic dan ngang s€ dong vai tro phan phoi
luc doc giita cdc cot khung, can tré chuyén vi xoay clia cd hé va lam giam
momen uodn ¢ dudi khung.

Hé két cau nay tao ra dugc khong gian kién tric kha linh hoat. Tuy nhién né
to ra kém hiéu qua khi tai trong ngang cong trinh 16n vi két cidu khung c6 do
cling chong cat va chong xoan khong cao. Stir dung hé két cau nay cho cong trinh
thi tiét dién cdu kién s€ kha 16n, 1am anh huéng dén tai trong ban than cong trinh
va chiéu cao thong tang cuia cong trinh.

c) Hé loi chiu luc:

Lai chiu luc c6 dang vo hop rong, tiét dién kin hoac hd cé tdc dung nhéan toan
bo tai trong tac dong 1én cong trinh va truyén xuong dat. Hé 16i chiu luc c6 hiéu
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qua vdi cong trinh c6 do cao tuong d6i 16n, do c6 do cling chong xoin va chong
cat 16n, tuy nhién né phai két hop dugc véi giai phdp kién triic.

d) Heé két cdu hon hop;

— So do giang.

So do nay tinh to4n khi khung chi chiu phin tai trong thang diing tuong tng
vGi dién tich truyén tai dén nd con tai trong ngang va mot phan tai trong ding do
cdc két céu chiu tai co ban khac nhu 16i, tuong chiu luc. Trong so do nay thi tat
ca cac nit khung déu c6 cau tao khép hoic céc cot chi chiu nén.

— So dob khung - gidng.

Heé két cau khung - giang (khung va vach ciing) duoc tao ra bang su két hop
gilta khung va vach cing. Hai hé thong khung va vach duoc 1én két qua hé két
célu san. Hé thong vach ciing dong vai tro chu yéu chiu tai trong ngang, hé khung
chli yéu thiét k& dé chiu tai trong thang ding. Su phan rd chitc nang nay tao diéu
kién d€ t6i wu hod céc cdu kién, giam b6t kich thude cot va dam, dap ng duogc
yéu cau kién tric. So d6 nay khung c6 lién két cung tai cac niit (khung ciing).

Heé két cau khung - gidng t0 ra 1a két cau t6i wu cho nhiéu loai cong trinh cao
tang. Loai két ciu nay st dung hiéu qua cho cac ngoi nha dén 40 tang dugc thiét
k& cho vung c6 dong dat < cap 7.

Dai v6i cong trinh: Khu nha o tdi dinh cu cua thanh Pho Ha Noi thi hé két
ciu khung - giang t6 ra rat hiéu qua cho cong trinh nay.

2. Cac lua chon cho giai phap két cau san
D€ chon giai phdp két cdu san ta so sanh hai trudng hop:
a) Két cdu san khong dam (san ndm):

Hé san nam c6 chiéu day toan bo san nhd, lam tang chi€u cao st dung do dé
dé tao khong gian dé bo tri céac thiét bi dudi san (thong gid, dién, nuéc, phong
chdy va c6 tran che phil), dong thoi dé 1am van khuon, dat c6t thép va dé bé tong
khi thi cong. Tuy nhién giai phap két cu san ndm la khong phu hgp vé6i cong
trinh vi khong dam bao tinh kinh té.

b) Két cdu san dam:

Khi dung két cau san dam do cing ngang cua cong trinh s€ tang do do
chuyén vi ngang s& giam. Chiéu cao ddm s& chi€ém nhiéu khong gian phong anh
huéng nhiéu dén thiét k&€ kién trdc, lam tang chi€u cao cua tang. Tuy nhién
phuong an nay phut hop véi cong trinh vi chiéu cao mot tang theo thiét k& kién
trac la 3,6 m.
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1.2.4.2. Lua chon két cau chiu luc chinh va dé xuat phuong an

Cong trinh chung cu tdi dinh cw Hoai Pitc - Ha Noi 1a cong trinh ¢6 chiéu
cao vira phai (s6 tAng n = 10 tang). Tir nhitng dic di€ém trén cta cong trinh nén ta
chon phuong an:

— San ¢6 hé dam truc giao.

— Giai phap moéng cho cong trinh: cong trinh 1a nha cao tang nén tai trong
truyén xudng moéng rat 16n. Mat khic, chi€u cao cong trinh 16n doi hoi phai cé
do 6n dinh cao dé chiu tai trong ngang. Do vay, phuong 4n méng sau 1a duy nhat
hop 1y dé chiu dugc tai trong tir cong trinh truyén xuéng. Dé xuat phuong 4n
mong coc khoan nhdi vi né c6 siic chiu tai cao nhd ¢é nhitng coc duong kinh 16n,
cam sau vao tang dat dd cung, thi cong khong anh hudng dén cac cong trinh
xung quanh.

— Qua viéc phan tich phuong an két cdu chinh ta nhan thay so d6 khung - gidng
chiu luc 12 hop 1y nhat. Ta chon hé két cau nay dé tinh toan thiét k€.

— Qua so sanh phan tich phuong an két cau san, ta chon két cau san dam toan
khoi.
1.2.4.3. So do tinh

— Mo hinh hod hé két cau chiu luc chinh phin than clia cong trinh biang hé
khung phang.

— Lién két cot v6i dat xem la ngam cing tai c6t mat méng phu hop véi yéu cau
lap dat hé thong ky thuat cia cong trinh va hé thong k§ thuat ngdm cua thanh
pho.

— St dung phan mém tinh két cdu SAP 2000 phién ban 8.00 dé tinh todn.

CHUONG 2: LUA CHON KiCH THUGC KET CAU CONG TRINH
2.1. CO SO LUA CHON KiCH THUSC CAC CAU KIEN
— TCVN 2737 - 95 “Tai trong va tdc dong - Tiéu chuin thiét ké&”.
— Dam bao diéu kién vé cuong do.

— DPam bdo yéu cau vé do cung tic la tri s6 do vong, nit, bién dang khong vugt
qud nhiing tri s6 cho phép, dam bao diéu kién sir dung binh thuong.

— Dam bao yéu ciu vé kién tric.
2.2. KICH THUSC BAN

— Chiéu day san phu thudc vao:
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+ Budc cot
+ Kha nang choc thing
+ Yeéu cau chong chay.

— Kich thuéc 6 ban dién hinh: 1,x 1, = 4,6x4,6 m; r = 1,/1, = 1<2 = O ban lam
viéc theo ca hai phuong, ban thudc loai ban ké 4 canh.

— Chon chiéu day ban san theo cong thiic:

D
hy= —1
* " m

Trong dé:
+ 11a canh ngin cua 6 ban 1 =460 cm
+ m =40 + 45 cho ban ké bon canh, 1y m = 42
+ D=0,8 + 1,4 chon phu thudc vao tai trong tac dung, lay D = 1,3

Do ¢6 nhiéu 6 ban c6 kich thudc va tai trong khac nhau dan dén c6 chiéu day
ban san khdc nhau, nhung dé thuan tién thi cong ciing nhu tinh todn ta thong
nhait chon mot chiéu day ban san.

hb= 1,3x460
42

=14,2 cm

Chon hy= 15 (cm)
2.3. KICH THUGC HE DAM
— Nhan xét: Chi€u cao tiét dién h, chon theo nhip
hy=(1/my) x 14
Trong do:
+ 1,12 nhip dam (m)

+ my la hé s6, v6i dam phu my = 12+20; v6i dam chinh m, = 8+12 trong
d6 chon gia tri md 16n hon véi dam lién tuc va chiu tai trong tuong doi
bé.

2.3.1. Dam chinh

— Phuong doc nha: h,= (% +%18,0 = ¢,67+1.00_ chon h,;=70 cm

b, chon thoa maén di€u kién: b, = (0,3+0,5) h, = (21+35) cm
—chon by =30 cm

— Phuong ngang nha: Nhip dam ciing 1a 8 m nén ta ¢6 hy= 70 cm, b; = 30 cm
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2.3.2.Dam phu

— Dam phu theo phuong doc nha: h,= (é +2iOJ8,O = 0,4+0.667_ chon h,;=50 cm
b, chon thod man diéu kién: b, = (0.3+0.5) h, = (15+25) cm
—chon b, =20 cm

— Dam phu theo phuong ngang nha: h,= (é +%j8,0 = ,4+0.667_chon h,=50 cm

b, chon thoa man diéu kién: b, = (0.3+0.5) h, = (15+25) cm
—chon b, =20 cm
2.4. KICH THUSC HE COT
— Tiét dién cot dugc lua chon theo cac yéu cau sau:
+ D¢
Po 6n dinh

én

o
o

_l_
+ Yéu cau kién tric
+ Tinh chét lam viéc cta cot
— Theo d6 bén, chon so bo tiét dién cot theo cong thiic:
h/b=(1,5+3)
N
F = (1,2 —1,5)XR—

n
Trong do:
F : Dién tich ti€t dién cot yéu cau.
k: Hé s6 ké dén anh hudng clia mo6 men uén k = 1,2+1,5
R, : Cudng do chiu nén tinh todn ctia bé tong cot R, = 130kG/cm?’.
N: Luc doc tinh todn so bo.
— Dua vao kién tric, ta dua ra mot loai tiét dién cot véi dién chiu tai nhu sau:
+ Cac cot cung 1 loai ti€t dién cot chon theo cot truc 2-B.
+ Xa4c dinh N:
N = Fchiu @i X JsanXN
Trong dé:

F.... i Dién tich chiu tai cua cot.
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Js,: Tinh tai va hoat tai san tdc dung, can c cong trinh 1a nha chung cu
nén so bo 14y q,,, = 1,0 T/m? = 1000 kG/ m?
n: SO san tang nhan = 10
N = 5,2x8x[1000x10] = 416000 kG.
~N -416000
F=¢2+15 —=¢2+15
¢ 2 ¢

n

= (3840 +4800) cm?.

—

— Chon tiét dién cot la:
— Tang 1 dén tang 3: 45x90 cm ¢6 F = 4050 cm®.
— Tang 4 dén tang 6: 45x80 cm ¢6 F = 3600 cm®.
— Tang 7 dén tang 9: 45x70 cm ¢6 F = 3150 cm”.

CHUGNG %: TAI TRONG TAC DUNG YAO CONG TRINH

3.1.CO S& TiNH TOAN
— Tai trong truyén vao khung gém tinh tai va hoat tai du6i dang tai tap trung va
tai phan bo déu,

+ Tinh tai: Trong lugng ban than cot, dam, san, tuong, cac I6p trat ...

+ Hoat tai: Tai trong st dung trén nha

— Tai trong do san truyén vao dam ctia khung dugc tinh toan theo dién chiu tai,
dugc can ci vao duong nit cta san khi lam viéc. Nhu vay tai trong truyén tir ban
vao dam theo hai phuong:

+ Theo phuong canh ngan 1,: hinh tam gidc
+ Theo phuong canh dai 1,: hinh thang hodc tam giic

— Dam doc nha tac dung vao coOt trong dién chiu tai ctia cot dudi dang luc tap
trung.

3.2. XAC DINH TAI TRONG DUNG TAC DUNG VAO CONG TRINH
3.2.1. XAC DINH TRONG LUQONG KET CAU
3.2.1.1. Dam ngang

— Dam doc ¢6 kich thudc bxh = 300x700 mm
— Trong luong dam gom tai trong két cau va vita trat:

Bdng 3.1: Tinh tdi dam ngang

Stt Cau tao dam g(T/m*) | q.(T/m) n q"(T/m)
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1 Dam 300x700 2.5 0.525 1.1 0.578
) Trong long ban than cta 16p vira trat 18 0.050 13 0.066
(day 2cm, y=1800K g/m?)
Téng cong: 0.575 0.643
3.2.1.2. Dam doc
— Dam doc ¢6 kich thuéc bxh = 300x600 mm
— Trong lugng dam gom tai trong két ciu va vita trat:
Bdng 3.2: Tinh tdi dam doc
Stt Cau tao dam g(T/m*) | q.(T/m) n q"(T/m)
1  (Dam 300x600 2.5 0.450 1.1 0.495
2 (T;;-’;%ifn“,gyﬁ‘; (;gi‘gg‘/:r‘?)mp vita trét 1.8 0043 | 13 | 0.056
Tong cong: 0.493 0.551
3.2.1.3. Dam phu
— Dam phu c6 kich thuéc bxh = 200x500 mm
Bdng 3.3: Tinh tai dam phu 200 x500
Stt Cau tao dam g(T/m?) | q.(T/m) n q"(T/m)
1 Dam 200x500 2.5 0.250 1.1 0.275
2 (T;;’;‘gzifn“’gyﬁg (;gi‘;’g‘;‘;%)mp vita trét 1.8 0032 | 13 | 0042
Tong cong: 0.282 0.317
3.2.1.4. Cot
Trong lugng trén 1m chiéu dai (bao gom trong luong két ciu va vita trat):
— Vi cot tiét dién 450x900 mm:
Bdng 3.5: Tinh tai cot 4505900
Stt Cau tao cot g(T/m%) | q.(T/m) n q"(T/m)
1 Cot 450900 2.5 1.013 1.1 1.114
> tgf?i;”g:i b;‘i;z%%l‘:{;:g’ VECL a8 | 0097 | 13 | 0.126
Téng cong: 1.110 1.240
— Vi cot tiét dién 450800 mm:
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Bdng 3.6: Tinh tai cot 4505800

Phan kién tric

Stt Cau tao cot g(T/m%) | q.(T/m) n q"(T/m)
1 Cot 450800 2.5 0.900 1.1 0.990
2 tgf’?dga;”g:i b;‘i;g%%gihf}; VL 98 L 00 | 13 | 017

Tong cong: 0.990 1.107

— V&i cot tiét dién 450700 mm:

Bdng 3.7: Tinh tai cot 450 x700

Stt CAu tao cOt g(T/m%) | q.(T/m) n q"(T/m)
1 Cot 450x700 2.5 0.788 1.1 0.866
2 tgf’z‘fa;“g:i b;‘rj;%%;‘;:n‘?; T 18 | 0083 | 13 | 0.108

Téng cong: 0.870 0.974
3.2.1.5. Tuong

— V6i tuong 220:

Bdang 3.8: Tinh tai tuong 220

TT | Céclépsan | Day (m) 23‘)’ o(T/m®) | q(T/m)| n | q"(T/m)
1 Tuodng gach 220 0.22 2.9 1.8 1.148 1.1 1.263
2 | Vira trat 2 bén 2 x 0,015 2.9 1.8 0.157 1.3 0.204

Tong cong 1.305 1.467

— Vi tuong 110:

Bdng 3.9: Tinh tdi tuong 110

TT | Ciclépsan | Day (m) f{i‘)’ o(T/m% | q(T/m)| n | q"(T/m)
1 | Tuong gach 110 | 0.1 3 18 | 0594 | 1.1 | 0653
2 | Vira trat 2 bén 2x 0,015 3 1.8 0.162 1.3 0.211

Téng cong 0.756 0.864

— Vach kinh khung nhom:
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Lay p.°= 0,075(Kg/m?); n =1,1 = p,*=0,075x1,1 = 0,0825(Kg/m?)

3.2.2. TAI TRONG SAN

Xic dinh tai trong tidc dung lén 1m? san tdng dién hinh va tAng mai duoc lap
thanh bang sau:

3.2.2.1. Tinh tai don vi

— Tinh tai san dién hinh

Bdng 3.10: Tinh tai san

2 2 N Chléu déy 'Y(T/ 2 tt 2
Stt Cac 16p san (mm) m?) qie(T/m") n q"(T/m?)
1 Gach Céramic 10 2 0.02 1.1 0.022
2 Vira 16t 20 2 0.04 1.3 0.052
3 San BTCT 150 2.5 0.375 1.1 0.413
4 Vita trat tran 15 2 0.03 1.3 0.039
5 | He khung xong thép trin gia 003 | 1.3 | 0039
Téng tinh tai: 0.495 0.565
— Tinh tai san mai
Bdng 3.11: Tinh tdi san mdi
St Cc 16p san Chicu day | o opsy | g (Tmd) | n | q*(T/md)
(mm)
1 2 16p gach 14 nem 40 1.8 0.072 1.1 0.079
2 Hai vira 16t 20 2 0.04 1.3 0.052
3 | 116pgach 615 60 1.5 009 | 1.3 | 0117
4 | Bé tong chong thaim 40 2.2 0.088 1.1 0.097
5 San BTCT 150 2.5 0.375 1.1 0.413
6 Vira trat tran 15 2 0.03 1.3 0.039
Téng cong: 0.695 0.797
3.2.2.2. Hoat tai
Lay theo tiéu chudn TCVN 2737-1995 nhu sau:
Bang 3.12: Hoat tdi san
STT Loai phong P*(T/m?) n PY(T/m?)
1 | Phong ngu 1.3 0.150 0.195
26

Sinh vién: Nguyén Vin Bdch




Thuyét minh dé an tét nghiép

Phan kién tric

2 | Phong an, bép 1.3 0.150 0.195
3 | Phong khach 1.3 0.150 0.195
4 | Phong tam, WC 1.3 0.150 0.195
5 | Hanh lang 1.2 0.300 0.360
6 |Ban cong 1.2 0.200 0.240
7 | Mai ton doc 1.3 0.030 0.039
8 | Tang mai 1.3 0.075 0.098
9 |Kho 1.2 0.400 0.480

3.3. PHAN TAI TRONG DUNG TAC DUNG VAO KHUNG K2

3.3.1. Phan tdi téng dién hinh

Hinh 3.1: So do ky hiéu o6 san

Sinh vién: Nguyén Vin Bdch
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So d6 truyén tai nhu hinh veé:
Hinh 3.2: So do phdn tdi tdng dién hinh
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3.3.1.1. Tinh tai

Qud trinh xdc dinh tinh tdi dugc tinh bang cdch truyén dan tdi trong ciia san
qua cdc 6 bdn vé cdc dam phu roi sau dé tdi trong lai tix cdc dam phu truyén vé
ddm chinh va phdn phoi vé cdac nit. Xem gdan ding la tdi trong trén ban nam
trong cdc hinh duoc truyén vao dam o canh day.

Két qua don tinh tai theo so d6 duoc dugc tinh toan theo trinh tu sau:

Hinh 3.3: So do ky hiéu cdc nit
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Hinh 3.4: So do tinh
l P=11.743T

o o
v

R,=587T R,=587T
— Do san Sg;- va Sg; gay ra: qg= 0,565 (T/m) = Pg,.=4,763%0,565 =3,974 T
qs;= 0,565 (T/m) = Pg; =4,383*%0,565 =2,599 T

— Do trong luong ban than dam, twong: q,= 0,317 (T/m), q, = 0,864 = P,, =
4,6%(0,317+0,864) =5,17T

Téng tai trong tic dung lén ddm 2-12: P =(3,974+2,599+5,17) = 11,743 T

Tu Pg- va Pg; va trong lugng ban than dam, tuong tac dung 1én dam 2-12
dung phuong trinh can bang mo6 men tai 2 ta c6:

M, =R,,*4,6 — 11,743%4,6%0,5=0 =R, =R, =5,87T
e Ddamphul2-15.

- So do tinh

Hinh 3.5:
P=69T

5
6
— Tacéqs= 0,565 (T/m), q,= 0,317 (T/m), q,= 0,864 (T/m)

— Quy vé luc tap trung tai gitta dam: P, = (0,864 + 0,317)*3,4 + 0,565%2*2,504
=69T

M,;=R,,x34 - 6,9x34/2=0=>R,; =R, =345T

o
) 4

Wﬂ

R,=345T L,=345T

e Ddamphul3-11.
Hinh 3.6: So do tinh.

32T

5,17 4,52
l l l 2,83T

) 4 v

R, =935T,

p
4

— Do san: Do cdc 0 san Sy, S,, S5, S, truyén vao c6 qs= 0,565 (T/m).
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— Do trong luong dam, tuong: q, = 0,332 (T/m) quy thanh luc tap trung P, =
0,332x8 =4,52 (T)
— Quy V€ luc tap trung tai gitta dam: P, = (4,383 +4,763)*0,565 = 5,17 T
Pg3 g = 2%2,504%0,565 = 2,83 (T)

— Tu Py, P34 do 2 dam 2-12 va 12-15 tac dung 1én dam 13 - 11 dung phuong
trinh can bang mo men tai 13 ta c6:

M,; =0 =R, x8 —2,3x5,17+4,0x4,25+4,6x5,87+6,3x2,83 =0
=R, =935T, R;;=9,04T
e Ddm chinh I - 3
Hinh 3.7: So do tinh.

16,14 T
587T

2,69
o l A
R, =13,07T , 28 | ‘
"~ 4
416

1,41T

o
)4

R, = 142T

6
6.3

il
,

y
8

— Do san: Do cédc 6 san S2’° va $4” truyén vao dam c6 g, = 0,565 (T/m) = P,
= 0,565x4,763 = 2,691 (T) va qg-= 0,565 T/m = Pg,. = 0,565%x2,504 = 1,41
(T)

— Do trong lugng dam truyén vao q, = 0,551 (T/m)

— Do trong luong tuong truyén vao q,= 1,467 (T/m)

— Do ban cong truyén vao P = 4x0,71x2,5x0.15x1,1 = 1,172 (T)

— Quy thanh tai tap trung Ptuong - dam = 8x (0,551 + 1,467) = 16,14 (T)

— TU Psy, Pspy Puing - diam > Poan cong V@ R, tdc dung Ién dam 2-15 ding phuong
trinh can bang mo6 men tai 1 ta c6

M, =0 =R, =142 (T),R, = 13,07 (T)

e Dam 22-15
Hinh 3.8: So do tinh
P=2105T
R, =105T R,=105T
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Do san: Do cdc 6 san S18 va S19 truyén vao dam cé (g = 0,565 (T/m) =
Py 5 = 0,565%x1,19 = 0,672 (T) va qg9 = 0,565 T/m = P, = 0,565%x1,19 =
0,672 (T)

Do trong lugng dam truyén vao q,= 0,317 (T/m) = P,;=0,317x2,4 = 0,76 (T)
Quy thanh tai tap trung P,, ;s =0,672%2 + 0,76 = 2,104 (T)

Tu P,, ;s tdc dung 1én dam 22 -15 ding phuong trinh can bang mo6 men tai 22
ta co

M,, =0 = R,s= 1,052 (T) , Ry, = 1,052 (T)
e Ddm chinh 14 - 16
Hinh 3.9: So do tinh

16,14T
4481T 502T
l l 2,692 T
R,=1374T & * R, = 14,08T

4
4,6

63

Do san:

+ Do cdc 6 san S;,., S truyén vao dam c6 (g,--= 0,565 (T/m), ;= 0,565
(T/m) = Pg;;. 6= 0,565x(4,383+3,548) = 4,481 (T)

+ Do cdc 0 san S, va S; truyén vao dam c6 (g, = 0,565 (T/m), qg;3=
0,565 (T/m) = Pg,y13 = 0,565%(2,26 + 2,504) = 2,692 (T)

Do trong lugng dam truyén vao q, = 0,551 (T/m)

Do trong lugng tudng truyén vao q, = 1,467 (T/m)

wone-aim = 8X(0,551 + 1,467) = 16,14 (T)
Do dam 15 - 12, 15 - 22 truyén vao = 3,45 + 1,052 = 4,502 (T)

Quy thanh tai tap trung P

trinh can bang mo men tai 14 ta c6

M, =0 = R, = 14,08 (T),R,, = 13,74 (T)

e Daml11-10
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Hinh 3.10: So do tinh.
P=402T

gl

R, =3423T R, =3423T

— Tinh tai trong tir san truyén vao, tir dam, tudng tac dung lén dam 10-11 ta c6:
Tu san truyén vao Py ;- = 0,565%x(2%2,504) = 2,83 (T)

T dam q, = 0,317, q,= 0,864 = P, = 3,4x(0,317+0,864)+2,83 = 6,85 (T) dung
phuong trinh can bang mo6 men tai 11 ta ¢

- R, =R,(=3,423(T)

e Dam9-8
Hinh 3.11: So do tinh.
P=9992T
R, =4,996 T Ry = 4,996 T

— Do san S, va S; truyén vao dam va dugc quy thanh luc tap trung gitta dam
Pg o = Pg = (4,72443,349)x0,565 = 4,56 (T)

— Do dam truyén vao q, = 0,317 (T/m)

— Do tuong truyén vao q, = 0,864 (T/m)

— Quy tai phan bé déu cua dam va tudng vé tap trung tai gitta dim = P =
(0,317 + 0,864)x4,6 = 5,433 (T) = Ry = Ry =4,996 (T)

e Dam4-17
Hinh 3.12: So do tinh
945 T
B7T 4996 T
4,07T 1,41 T
2,476 T 34p3 T
vy l
R, =13,07T - -
4 ’ A 2.3 A
1 2,88 R, =142T
yiy ’
46

5,745

LHDQL Y

6,858
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Do san: Do cac 0 san S, truyén vao qg = 0,565 (T/m) =P, = 0,565%1,19 =
0,672 (T) qg,-= 0,565 (T/m) =Pg,,- =2.504x0,565 = 1,415 (T)

Qss: = 0,565 (T/m) =Py =0,565%x4,383 =2,476 (T)

qs, = 0,565 (T/m) =Py, = 0,565x7,211 = 4,074 (T)

Do trong luong dam: qd = 0,317 (T/m)

Do trong Iuwgng ban than tuong: gt = 0,864 (T/m)

Quy V€ luc tap trung tai gitta dam: P, = (0,317 + 0,864)x8 = 9,45 (T)

Do dam 11 - 10,9 - 8 truyén vao R, = 4,996 (T), R,, = 3,423 (T)

Tir céc luc trén tdc dung 1én dam 4 - 17 diung phuong trinh can bang mo men
tai 4 ta co:

M, =0=R,,=12,18 (T), R, = 10,87 (T)

e Ddm 3-5

Hinh 3.13: So do tinh

13,07 T 16,14 T
2,67T

1,415 1 l 1LI7T
R,=16349T , |, R, = 15,77T
] 34
4

Do san: Do cic 0 san S, va S truyén vao dam cé gy = 0,565 (T/m) = Py, =
0,565x2,504 = 1,415 (T) va qg = 0,565 T/m = Pg. = 0,565x4,724 = 2,67
(T)

Do trong lugng dam truyén vao q, = 0,551 (T/m)

Do trong lugng tudng truyén vao q, = 1,467 (T/m)

Do ban cong truyén vao P = 4x0,71x2,5x0,15x1,1 = 1,172 (T)

Quy thanh tai tap trung P, = 8%(0,551 + 1,467) = 16,14 (T)

Tt Pgs, Psgs Priong — dims va R, tdc dung 1én dam 4 -17 dung phuong
trinh can bang mo men tai 3 ta c6

M3 =0 = R,=15,77 (T), R, = 16,497 (T)

uong - dam

P

ban cong

e Dam 17-20
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Hinh 3.14: So do tinh
P=2,105T

zl

R,=105T R, =105T

— Do san: Do cac 0 san S;g. va Sy truyén vao dam ¢6 (g4 = 0,565 (T/m) = Pgq-
= 0,565x1,19 = 0,672 (T) va qg;9= 0,565 T/m = Py, = 0,565x1,19 = 0,672
(T)

— Do trong luong dam truyén vao q,= 0,317 (T/m) = P,;=0,317x2,4 = 0,76 (T)
— Quy thanh tai tap trung P,, ;s =0,672*%2 + 0,76 = 2,104 (T)

— Tu P,, s tdc dung lén dam 22 -15 dung phuong trinh can bang mo6 men tai 22
ta co

M, =0 = R,s = 1,052 (T) , Ry, = 1,052 (T)
e Ddm chinh 16 - 18
Hinh 3.15: So do tinh

13,07 T 16,14 T

2,69T A7T

l v v v

Ri=16349T 17 R, = 1577T
] 34
4
* 57 !
3
Do san:

+ Do cac 6 san S,;., S;, truyén vao dam c6 (g,,-= 0,565 (T/m), qg;, = 0,565
(T/m) = Py, = 0,565% (2,504 + 2,26) = 2,692 (T)

+ Do cdc 6 san S, va S, truyén vao dam cé (g4 = 0,565 (T/m), qg ;=
0,565 (T/m)

= Pg,p513= 0,565%(3,349 + 3,548) = 3,897 (T)
— Do trong lugng dam truyén vao q, = 0,551 (T/m)
— Do trong luong tudng truyén vao q, = 1,467 (T/m)
wiong - aam = 8%(0,551 + 1,467) = 16,14 (T)
— Do dam 17 - 20, 17 - 4 truyén vao = 1,052 + 12,18 = 13,232 (T)

— Quy thanh tai tap trung P
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phuong trinh can bang mo6 men tai 16 ta c6

M, =0 >R, =18941(T),R,,=17,02(T)
Ta co tdi trong tdp trung tdc dung vao cdc nit nhu sau:
— Tai nit A:
+ Do trong luong cot: P, = 3,45x1,24 = 4,96 (T)

+ Do céc cdu kién khic (dam, san, tudng, ban cong) truyén tdi: P = 14,208
+ 16,497 = 30,705 (T) = P, =4,96 + 30,705 = 35,665 (T)

— Tainuat Al:

+ Do céc céu kién khéac (dam, san, tuong) truyén téi: P = 9,35 + 3,423 =
12,77 (T) = P,, = 12,77 (T)

— Tai nut B:
+ Do trong luong cot: P, = 3,45x1,24 = 4,96 (T)

+ Do céc céu kién khic (dam, san, tuong) truyén téi: P = 18,941 + 14,08 =
33,02 (T) = P;=4,96 + 33,02 =37,98 (T)

— Tai nut C: Do tinh chat d6i xing ta cé:
+ Do trong luong cot: P, = 3,45x1,24 = 4,96 (T)

+ Do céc cau kién khac (dam, san, tudng, ban cong) truyén t6i: P = 2xR ¢
1 =14,08x2 =28,16 (T) = P.=4,96 + 28,16 =33,12 (T)

— Tai nit Cl1:

+ Do céc cdu kién khac (dam, san, tudong) truyén tGi: P = 2x9,35 = 18,7 (T)
= P, = 18,70 (T)

— Tai nit D: Do tinh chat d6i xung ta co:
+ Do trong luong cot: P, = 3,45x1,24 = 4,96 (T)

+ Do cdc cau kién khac (dam, san, tuong, ban cong) truyén t6i: P = 2xR, ,
=2x14,208 =28,42 (T) = P, =4,96 + 28,42 = 33,38 (T)

1. Tinh todn tdi trong phdn bo tic dung lén khung K2.
— Tai trong phan bs déu trén nhip AAL:

+ Do san truyén vao: (Do S;., S truyén vao tai hinh thang) ta c¢6 tung do
lon nhat 1a: 0,565*3,1 = 1,752 (T/m)
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+ Do trong lugng ban than dam, tuong 1 = 4,6 m nhip AA1: q,= 0,643, q,
= 1,467 (T/m)

— Téng tai trong phan bo déu trén nhip AA1 1a: q, = 0,643 + 1,467 = 2,11
(T/m)

— Tai trong phan bd déu trén nhip A1B:

+ Do san truyén vao: (Do 6 S,,, S,, truyén vao dang tai hinh tam gidc) ta c6
tung do lon nhat 1a: 0,565*3,1 = 1,752 (T/m)

+ Do trong lugng ban than dam, tuong 1 = 3,4 m nhip AlB: q, =
0,643(T/m), q, = 1,467 (T/m)

—Téng tai trong phan bo déu trén nhip A1B la: q,=1,467+0,643 = 2,11 (T/m)
— Tai trong phan bg déu trén nhip BC:

+ Do san truyén vao: (Do 6 san Sy, S,, truyén vao tai hinh tam gidc) ta c6
tung do lon nhat 1a: 0,565%2,1 = 1,187 (T/m)

+ Do trong luong ban than dam I = 2,4 m nhip BC: q,= 0,643 (T/m)
— Tong tai trong phan b6 déu trén nhip BC 1a: q;= 0,643 (T/m
— Tai trong phan bg déu trén nhip CCl1:

+ Do san truyén vao: (Do 0 S,y, S,;- truyén vao dang tai hinh tam giac) ta
c6 tung do lon nhat la: 0,565*3,1 = 1,752 (T/m)

+ Do trong luong ban than dam, tuong 1 = 3,4 m nhip CCl: q, = 0,643
(T/m), q, = 1,467 (T/m)

— Téng tai trong phan bé déu trén nhip CC1 1a: q,=1,467+0,643 =2,11 (T/m)
— Tai trong phan bs déu trén nhip C1D:

+ Do san truyén vao: (Do S;., S; truyén vao tai hinh thang) ta cé tung do
lon nhat la: 0,565*3,1 = 1,752 (T/m)

+ Do trong luong ban than dam, tuong 1 = 4,6 m nhip C1D: q, = 0,643
(T/m) q, = 1,467 (T/m)

+ Do trong luong tudng nhip C1D: q,= 1,467 (T/m)

= Téng tai trong phan bo déu trén nhip CID la: q,= 0,643+1,467 =
2,11(T/m)
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Hinh 3.16: So do phdn tinh tdi vao khung K2

35,665 (T 37,89 (T) 3312 (T) 33,38 (T)
18,7 (T
2,11 T/m 12|17 M M 2,11 T/m
1,187 T/m
1175p Ttm 1754 Thm
AT/
WV VN N /\.y AN A" y
4360 | 3160 2.880 3.160 l 4360
7.520 2.880 7.520
17.920

6 © 6 & 9 @

3.3.1.2. Hoat tai
1. Hoat tdi phdn bo

— Tinh todn hoat tai tuong tu ta ¢ so do truyén tai cho khung K2 nhu sau:
Hinh 3.17: So d6 phdn hoat tdi vao khung K2
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Hinh 3.18: So do ki hiéu 6 san tang dién hinh

N 40
Sinh vién: Nguyén Van Bach



Thuyét minh dé an tét nghiép Phan kién truc

i,

4600

M

pLli]

@ . ©

1

Al
-

_____:_I

M

Bdng 3.14: Bang phdn hoat tdi san vé dam tang dién hinh

— C6 hai phuong 4n chat HT1 va HT2 theo nguyén tic léch tang, léch nhip. T6
hop hai phuong an trén ta dugc phuong an chat hoat tai cho toan san.

— Viéc phan phéi hoat tai cho khung K2 duoc tién hanh nhu véi trinh tu don tai
cta tinh tai, ta c6 két qua nhu sau:

— DPoan AAIL: q, = 3,1x0,195 = 0,604 (T/m)
— DPoan A1B: q, =3,1x0,195 = 0,604 (T/m)
— bDPoan BC: q; =2,1x0,36 = 0,756 (T/m)

— Poan CCI: q, = 3,1x0,195 = 0,604 (T/m)

— Doan C1D: g5=3,1x0,195 = 0,604 (T/m)
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2. Hoat tdi tdp trung tai cdc niit:
— Tai nit A: P, = 5,584 (T)
— Taindt Al: P,, = 1,622 (T)
— Tai nit B: Py =9,866 (T)
— Tainit C: P. =828 (T)
— Tainit Cl: Py, = 1,622 (T)
— TaindtD: P, = 6,118 (T)

— K&t qua cho so do chét tai nhu sau:

Hinh 3.19: So do chdt tai HT 1

5,588 (T)

5,166 (T)

1,622 (T)

SO AR

6,118 (T)

4.360 | 3.160 | 2880 | 3.160 | 4.360
7.520 I 2.880 T 7.520
17.920

5 @ & & ©

Hinh 3.20: So' do chdt tai HT?2

3,114 (T) 3,114 (T)

0,756 T/m

v vy

4.360 | 3.160 2.880 3.160 | 4.360
7.520 2.880 7.520
17.920

3.3.2. PHAN TAI TANG MAI

® vow o ¢
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Viéc tinh toan phan tai san mdi vé khung K2 dugc tinh todn tuong tu nhu ting
dién hinh.
3.3.2.1. Tinh tai mai

Hinh 3.21: So do phdn tdi tang mdi
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— Viéc phan phoi tinh tai tang mai cho khung K2 dugc ti€n hanh nhu véi trinh
tu don tdi ctia tAng dién hinh ta c6 két qua nhu sau:

Hoat tdi phdn bo:
— Doan AAL: phan b hinh thang véi tung do max q, = 2,47 (T/m)

— Doan A1B: phan b6 tam gidc véi tung do max q, = 2,47 (T/m)
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— boan BC: phan b6 tam giac q, = 1,67 (T/m)
— Doan CC1: phan bo tam giac q, = 2,47 (T/m)
— Doan C1D: phan bo hinh thang q, = 2,47 (T/m)

Hoat tdi tdp trung tai cdc niit:

— Tainut A: P, = 13,304 (T)
— Tainat Al: P,, =4,736 (T)
— Tai nut B: P; = 15,246 (T)
— Tainut C: P. = 12,648 (T)
— Tainit C1: P, =4,736 (T)
— Tainit D: Py = 13,224 (T)

13,304 (T,

Hinh 3.21: So do phdn tinh tdi san mdi

13,224 (T)

15296 (D 11648 (T) 4736 (T)

247T/m  H136(D ’ 2,47 T/m

1,67 T/m
1175p Tjm | | 151 Tfm
64
v \1/ \1/\ } p \ v
4360 | 3.160 2.880 3.160 | 4360
7.520 2.880 7520
17.920

@

3.3.2.2. Hoat tai mai

®

— C6 hai phuong 4n chat HT1 va HT2 theo nguyén tic léch tiang, léch nhip. T

hop hai phuong 4n trén ta dugc phuong an chat hoat tai cho toan san.

— Viéc phan phoi hoat tai tang mai cho khung K2 dugc ti€n hanh nhu véi trinh
tu don tai cua tinh tai, ta ¢6 két qua nhu sau:

Hoat tdi phdn bo:
— Doan AAL: q, = 3,1x0,098 = 0,303 (T/m)
— Poan A1B: q, = 0,303 (T/m)
— Doan BC: q; = 2,1x0,098 = 0,205 (T/m)
— Doan CCI: q, = 0,303 (T/m)

Sinh vién: Nguyén Vin Bdch
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— DPoan C1D: 5= 0,303 (T/m)
Hoat tdi tdp trung tai cdc niit:
— Tainit A: P, = 2,355 (T)
— Tainit Al: P,, = 0,708 (T)
— Tai nit B: P, = 4,79 (T)
— Tainat C: P =295 (T)
— Tai niit Cl: P, = 0,708 (T)
— Tai nit D: Py = 2,148 (T)
— KGeét qua cho so d6 chat tai nhu sau:

Hinh 3.22: So do chdt tai HT 1 tang mdi

2’351(T) 0,708 (T) 497(D 2,95 (T) 0,708 (T) 2,148 (T)
0,303 T/m 0,303 T/m
VY 1)%1/\1//\1/%«" l 2 l \ J/i/\b\l/\l»\v
4.360 i 3.160 2.880 3.160 L 4.360
7.520 2.880 7.520
17.920

65 © ® 6 @ o

Hinh 3.23: So do chdt tai HT2 tang mdi

0,888 (T)| 0:205T/m | g88 (T)

A 4 \l/\ \l/ A 4

4.360 |  3.160 2.880 3.160 | 4.360
7.520 2.880 7.520
17.920

® vow o © ®

3.4. TAI TRONG GIO

— Tai trong gi6é goém hai thanh phan tinh va dong. D6i véi cong trinh “Khu nha
& tai dinh cu cia TP Ha Noi’ ¢6 chiéu cao <40m nén ta c6 thé bo qua thanh dong
cua tai trong gio.
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— Gia tri tinh toan cua thanh phan tinh cua tai trong gi6 W & do cao Z so véi
moc chudn, tic dung Ién mot mét vuong bé mit thang ding clia cong trinh xac
dinh theo cong thuc: W = nxWoxkxC
Trong do:

— Wo : Gi4 tri cta 4p luc gi6 & do cao 10m so véi c6t chudn clia mat dat x4c
dinh theo ban do phan viing ctia gi6 TCVN 2737-1995. Cong trinh nay & Ha Noi,
Ha ndi la vung II-B ¢6 Wo = 95kG/m2.
— K : Hé so tinh dén su thay ddi ap luc gi6 theo do cao Z(m) va dang dia hinh.
— C : He s6 khi dong phu thuoc vao déng cta cong trinh, vao phia gié ddy
hoac gi6 hut.

e Cd=+0,8 (gi6 dy)

e Ch=-0,6(gi6 hut)

+ n : Heé so vuot tai cua tai trong giéo n = 1,2

— Trong bang tinh tai trong gio6 tinh, dd cao z(m) tinh tir cot tu nhién. Cot £0.00
ctia cong trinh cao hon co6t tu nhién 0,45m.

— V6i nhitng do cao trung gian thi hé s6 k xdc dinh bang noi suy tuyén tinh.

— Ap luc gi6é thay déi theo do cao clia cong trinh theo hé s6 k. Dé don gin
trong tinh todn va thién vé an toan, trong khoang moi tng ta coi dp luc gid 1a
phan bo deu, hé so k 1ay 1a gia tri tng v6i do cao mic dinh tang dang xét. Gia tri
hé s6 k va ap luc gié phan bé ting tang dugc tinh nhu trong bang.

— Riéng tang mdi ta quy tai trong gié phan bo déu thanh luc tap trung dat tai
cao trinh dinh muc san tang 10 c¢6 Pd = 0,95x1,274x0,8x1,2x8x2,52 = 2,342(T)

va Ph = 0,95x1,274%0,6x1,2x8x2,52 = 1,757(T). K&t qua tinh toan tai trong gio6
tinh duoc thé hién trong bang sau:

Bdng 3.17: Bang tinh tdi trong gio tinh

o \ Tai trong phan bo
an D6 cao B? rong K Wit Wit déu theo tang nha
ting ' don gio ddy ht . )

bay Hut

(m) (m) (T/m? (T/m? (T/m) (T/m)
1 4.05 8 0.842 0.0768 0.0576 0.61 0.46
2 7.65 8 0.944 0.0861 0.0646 0.69 0.52
3 11.25 8 1.020 0.0930 0.0698 0.74 0.56
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4 14.85 8 1.078 0.0983 0.0737 0.79 0.59
5 18.45 8 1.115 0.1017 0.0763 0.81 0.61
6 22.05 8 1.148 0.1047 0.0785 0.84 0.63
7 25.65 8 1.181 0.1077 0.0808 0.86 0.65
8 29.25 8 1.213 0.1106 0.0830 0.89 0.66
9 32.85 8 1.237 0.1128 0.0846 0.90 0.68
10 36.45 8 1.259 0.1148 0.0861 0.92 0.69
47
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GIO TRAI
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GIO PHAI
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CHUONG 4: TiNH TOAN NOI LUC KHUNG K2

— Sir dung chuong trinh SAP2000 dé tinh todn noi luc clia cong trinh.

— Két qua tinh toan dugc bo tri & phan Phu luc.

CHUGNG 5: TO HOP NOI LUC

5.1. NGUYEN TAC 76 HOP

— Tu két qua chay SAP 2000 (phién ban 8.00), ta thu dugc ndi luc trong cac tiét
dién do ting loai tai trong gay ra. Can phai t6 hop tat ca céc loai noi luc d6 lai dé
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tim ra ndi luc nguy hiém nhat c6 thé xuat hién trong tiét dién méi cot. Viéc t6
hop noi luc tién hanh theo TCVN 2737-95

— To6 hop co ban I: gdm noi luc do tinh tai va ndi luc cing d4u 16n nhat chia mot
trong cac hoat tai.

— To6 hop co ban II: gébm ndi luc do finh tai + 0,9 x noi luc cling ddu ctia moi
hoat tai.

Trong méi té hop cdn xét ba cdp noi luc nguy hiém:

— Cap m6 men duong 16n nhat va luc doc tuong tng (M, va N,,)

— Cap m6 men am nho nhat va luc doc tuong tng (M, ., va N,,)

— Cap luc doc 16n nhat va moé men tuong ung (N, .. va M,,).

max

— Riéng d6i véi tiét dién chan cot can phai xac dinh ca méomen M, luc doc N va
luc cét Q dé c6 s6 liéu tinh todn méng sau ndy.

— Péi vdi té hop co ban I:

— Deé x4c dinh cip thit nhat, 14y noi luc do tinh tai cong véi noi luc do mot hoat
tai c6 gia tri mo men duong 16n nhét trong s6 cac mo6 men do hoat tai.

— Pé x4c dinh cap thit hai, 1y noi luc do tinh tai cong véi noi luc do mot hoat
tai ¢6 gia tri mo6 men am c6 gia tri tuyét doi 16n nhit trong s6 cic mo men do
hoat tai.

— D€ xéc dinh cap thd ba, 1dy noi luc do tinh tai cong v6i noi luc do mot hoat
tai c6 gia tri luc doc 16n nhat.

— Péi vdi té hop co ban I1:

— DE xdc dinh cap thi nhét, 18y noi luc do tinh tai cong véi moi noi luc do hoat
tai c6 gia tri moé men la duong.

— DE xdc dinh cap thit hai, 1ay noi luc do tinh tai cong v6i noi luc do moi hoat
tai c6 gia tri mo men la am .

— Deé xdc dinh cap thit ba, 14y noi luc do finh tdi cong v6i moi noi luc do hoat
tai c6 gay ra luc doc. Ngoai ra con 1y thém noi luc cua hoat tai du khong gay ra
luc doc nhung gay ra momen cung chiéu v6i momen téng cong di l1ay tuong ting
VoI N,

5.2. KET QUA T® HOP NOI LUC

— Keét qua t6 hop noi luc dugc 1ap thanh bang va dugc bo tri ¢ phin Phu luc.
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CHUONG 6: THIET KE KHUNG K2

6.1. THIETKE COT

6.1.1. CO SO TiNH TOAN
— Bang t6 hop noi luc.

— TCXDVN 356 - 2005: Két ciu bétong va bétong cot thép - Tiéu chudn thiét
k€. (Thay th€ cho tiéu chudn 5574 - 1994: Két cau bétong cot thép - Tiéu chuin
thiet ké),

— Ho so kién tric cong trinh.
6.1.1.1. Mot so qui dinh doi véi viéc tinh cot va bo tri cot thép
— Téng ham luong thép hop 1y w, = 1%+3%.
— Cot doc:
+ Khih, b>40cm thid> 16 mm.
+ Khoang cach gitta 2 c6t thép t > 30 mm.
+ Khi h > 60 cm thi dat cot ciu tao d = 12+14 mm.
— Cot dai:
+ d>0,25d, (d, : duong kinh 16n nhit ctua co6t doc).
_ PRy DI

max
qSW

+ Khoang cich 16n nhat gifra cac cot dai s,,,: s

max*

+ Khoang céch gifta cic c6t dai & ving gin goi tua 14y bing a nhip dim khi
c6 tai phan bé déu, bang khoang cich tir g6i dén luc tap trung gan nhat
nhung khong nhé hon 4 nhip:

(h/2,150) khi h < 450mm
S, < min+ (h/3,500) khi h > 450mm
(3h/4,500) khi h > 500mm

+ Gia tri khoang cach c6t dai bo tri s = min(s,, S,,..» Sc)
6.1.1.2. Vat liéu sir dung
— Be tong cap do bén B25 c6: R, = 145 kG/cm?; R, = 10,5 kG/cm® ;
— Cot thép doc AIl ¢6 : R, =R = 2800 kG/cm?;
— Cot thép dai Al c6: R, = 1750 kG/cm?;
— C4c gid tri khdc: E, = 2,9 x 10° kG/cm?; E, = 2,1 x 10° kG/cm?; o, = 0,58.
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— Chiéu day 16p bao vé a =5 cm.

— Do cong trinh 12 cao ting, tai trong ngang luon thay doi chiéu nén khi tinh bo
tri thép phai doi xting giong nhau theo hai phia A, = A,

— Ta c6 chiéu dai tinh todn ctia cot 1, = 0,7 x Hy,, = 0,7 x 360 = 252 cm (so do
tinh cot hai dau ngam), ta ¢6 1 /b,_.. = 252/40 = 6,3 < 8 nén bo qua anh hudng
ctia uén doc (n = 1). O day ta tinh thép cho tat ca cdc cip noi luc nguy hiém, sau

dé chon gia tri 16n nhat.

6.1.1.3. Tinh thép cot doi ximg

Tinh x, = -
R.b
— Néu 2a’ < x; < érh,, Khid6 x = x, tinh: A = A = N(e—h, +05%)
Rsc(ho_al)
— Néux, <2a’,1ay x = 2a’ vatinh: A = A :%(3) véie'=e-h, +a’

— Néu x; > &h,, tinh: x theo phuong phap gan dung:
N(e+0.5% —h,)

* ' =
A R, (h, —a)
S
N + 2R A ( ~1)
X = 1_§R h
2R,.A 70
R, b.h, + ’
1- R
% X = k_é:R E/an+2§R (\8—0,481_10
(1-&)y. +2(ne -0,48)
Véi n:—N ; f::i; )/a:é
R,.b.h, h, h,

Trong ca hai truong hgp sau khi tinh x thi tinh dién tich c6t thép doc theo
cong thic:
Ne — R,.b.x.(h, —0,5.)
Rsc (ho - al)

A=A-=

— Khi tinh todn c6t thép cua cot ta b tri ¢t 3 tang thi bo tri cing mot loai cot
thép (riéng lan 3 la 4 tang: 7,8,9,10). Khi tinh toan cot thép cot ta tinh toan tiét
dién chan cot cua tang thip nhat va tiét dién dau cot cla tang cao nhat sau do s€
chon ra thép 16n nhat d€ bo tri thép cho cot do
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— To6 hop noi luc cho cot & cac mit cit ddu dudi va dau trén dé t6 hop va so
sanh .C4c mat cat nay ki hiéu 1a 1-1 (mat cit chan cot) mat cat dau cot 1a 2-2

— Tinh toan, bo tri chung mot loai cot thép tir tang 1 dén tang 3: cot thép sé
duoc tinh toan tai ti€t dién chan cot tang 1 va tiét dién dau cot tang 3.

— Tinh todn, bo tri chung mot loai cot thép tir ting 4 dén tang 6, cot thép sé
duoc tinh toan tai ti€t dién chan cot tang 4 va tiét dién dau cot tang 6.

— Tinh toan, bd tri chung moét loai cot thép tir tang 7 dén tang 10: cot thép s€
duoc tinh toan tai ti€t dién chan cot tang 7 va tiét dién dau cot tang 10.

— Maoi tiét dién chiu nhiéu cap noéi luc khic nhau, trong tinh toian can chon ra
mot s6 cip nguy hiém. Trong nhitng cip nay s& dung mot s6 cap dé tinh todn va
chon ra cot thép, sau d6 dung cac cot thép da chon dé kiém tra kha ning chiu luc
d6i véi cac cap noi luc con lai. Nhu vay ndi dung phan tinh toan bao gom ca viéc
tinh todn c6t thép va ki€m tra. D6i v6i cot bo tri thép d6i xdng ta diing bai todn
tinh todn cot thép do6i xing dé tinh cho tat ca céc cip nguy hi€ém sau d6 chon gia
tri dién tich c6t thép 16n nhat trong d6 dé bé tri.

— Trude hét can ci vao bang t6 hgp, chon ra cdc cap nguy hiém (it nhat 1a ba
cap). D6 1a cac cap noi luc ¢6 gia tri tuyét d6i cuia momen 16n nhat, c6 do léch
tam 16n nhat va c6 gia tri luc doc 16n nhat. Nhitng cap c¢6 do 1éch tam 16n thuong
gay nguy hiém cho viing kéo, con nhitng cip c6 luc doc 16n thudng gay nguy
hiém cho viing nén, cip c6 momen 16n gay nguy hiém cho ca viung kéo va viing
nén. Khi c6 nghi ngd giita céc cap noi luc, khong biét rd cap nao nguy hiém hon
thi phai tinh todn véi tat ca cdc cap d6. Két qua cac ciap nguy hiém duogc bo tri
cuing & bang t6 hop noi luc va dugc bo tri & phan Phu luc.

6.1.2. COTTANG 1 (TRUC A)

6.1.2.1. Phan tu 1 (Tai tiét dién chan cot truc A cua khung K2)

- SO liéu tinh toan:

Chiéu dai tinh toan /,=0,7H = 0,7%3,6 = 2,52 m =252cm

Tiét dién cot: bxh = 45x90cm, gia thiét a=a’=5cm, — h,= h—a = 90-5 = 85cm

Z,=h,-a = 85-5 = 80cm, 4 manh A,=[/h = 252/90 = 2,8 < 8 bd qua su anh
hudng cua uén doc nN=1.

Gom cac cap noi luc sau: (quy udc noi luc cot chiu nén mang gia tri am)
M= 47,16 T.m M =-53,52 T.m M =-49,24 T.m
N =-43968T N =-52148T N =-58293T

a. Tinh cot thép voi cap M =47,16 T.m ; N = - 439,68 T
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— Do léch tam ban diu e, = M/N = 47,16x10%/439,68 = 10,73 cm
— Do léch tam ngau nhién e, = max(H/600, h/30) = max(360/600,90/30) = 3cm
— Do 1éch tam tinh toén: e, = max(e,, e,) =10,37cm

— Khoang cach e = ne, + 0,5h - a = 1x10,73 + 0,5x90 - 5 = 50,73 cm, ¢ la
khodng cach tir diém dit cua luc doc léch tam dén trong tam clia c6t thép chiu
kéo A,.

— Sir dung bé tong cap do bén nén B25, thép All tra bang phu luc 9 — &, =0,60s.
— Chiéu cao viing nén :

N  439,68x10°

X = = =7516 (cm)
Rb  145x45

— V6ix =7516 > h,=0,608x85 =49,3 = xay ra truong hop 1éch tam bé.
— Tinh lai “x” theo phuong phéap gan ding:
batx,=x=N/R,.b =75,16 cm

._N(e—h, +05x) _ 439,68.10°(50,73—85+0,5.7516)

= 14,56 (cm?
A R, (h, —a) 2800.(85—5) (em’)
1 , 1
N+2RA(——-1)  43968.10° +2.2800.14,56( 1)
X = 1oce p o 1-0608 _ _g6904(cm)
2R,.A 7° 2.2800.1356 ’
R, b, + 1454585+ €090
1-¢, 1-0,608
Mat khéc tinh x theo cong thuc:
3
Vi n=_ N 43908107 _,7qs & 5433 _g64: 5 -2 80 gosg
R.bh ~ 1454585 h, 85 h, 85
X = k_ é:R Ean + Zé:R (lg — 0’48110
(1-&R)y. +2(ne—0,48)
\_
«_ K-06080,9410793+20,608€.7930,64-048385 ., 6cm)
(1-0,608).0,941+ 2(0,793.0,64-0,48)
— Tinh co6t thép :
. Ne—R,bx(h, —0,5x
A‘s — Ag — 'b ( . )
R', (h, —a’)
A=A - 439680x 54,33-145x 45x 68,26(85—0,5% 68.26) _15,95cm?

2800x (85— 5)

— Ham luong trén ca tié€t dién p, = 2A, / bh, = 0,834% <u., =1%. Chon p, =g, ;,
=1%. Tacé 2A, = 45x85x0,01 = 38,25 cm*
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Vaytacé A, = A’ =19,125 cn’
b. Tinh voi cap noiluc M =-53,52T.m ;N =-52148T

- Do léch tam ban dau e, = M/N = 53,52x10%/521,48 = 10,26 cm
- Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
- B¢ léch tam tinh toan: e, = max(e,, e,) =10,26 cm

- Khoang cach e = ne, + 0,5h - a = 1x10,26 + 0,5x90 - 5 = 50,26 cm, ¢ la
khoang cach tir diém dat ctia luc doc léch tam dén trong tam cuia c6t thép chiu
kéo A,.

- Str dung bé tong cép do bén B25, thép All tra bang phu luc 9 — &, = 0,60s.

- Chiéu cao viing nén :

3
o N _5214810° o ) oy
Rb  145x45

- Vé6ix = 82,02 > ¢h, = 0,608x85 = 49,3 = xay ra truong hop 1éch tam bé.
- Tinh lai “x” theo phuong phép gan ding:
biatx,=x= N/R,.b = 82,02 cm

— 3 —
p - NE-h, +050 _535210°(50.26-85+058202) _ |5 35 o)
R.(h, —a) 2800.(85-5)
.1 ) 1
N+2RA(— -1)  535210° +2.2800.14,98( ~1)
1-Z, B 1-0,608
X RN " 2.2800.14,98 =69,04(cm)
R bh, + 2RA 14545854 SE5 058
"1 g, 1-0,608
Mt khéc tinh x theo cong thuc:
3
V6i n=—N 3392100 4q5s. € 5020 45913, _Z 80 gy
R,.bh, 1454585 h 85 h, 85
X = k_ é:R Ean + 2‘§R Qg — 0’48110
(1—.)7. + 2(ne —0,48)
\_
< K-06081941.0,965+20,608.0.9650591-048 85 _ p0 0

(1-0,608).0,941+ 2(0,965.0,591- 0,48)
* Tinh cot thép:
Ne — R,bx(h, —0,5x)
R, (h, —a’)
521480x 50,26 -145x 45x 68,96(85-0,5x 68,96) _,, ,.
2800x (85—5) ’

A=A-=

A=A-=
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- Ham luong trén ca ti€t dién p, = 2A/bh, = 0,834% <, =1%. Chon p, =, =
1%. Ta c6 2A, = 45x85x0,01 = 38,25 cm?

VdytacéA,= A’ = 3441 cn’
c. Tinh voi cap noiluc M = -4924T.m ; N =-582.93T
- Do léch tam ban ddu e, = M/N = 49,24x10%/582,93 = 8,45 cm
- Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
- B¢ Iéch tam tinh toan: e, = max(e,, e,) =8,45 cm

- Khoang cach e = ne, + 0,5h - a = 1x8,45 + 0,5x90 - 5 = 48,45 cm, e l1a khoang
céch tir diém dat cta luc doc léch tAm dén trong tam cta cot thép chiu kéo A,

- Str dung bé tong cép do bén B25, thép All tra bang phu luc 9 — &, = 0,60s.

- Chiéu cao viing nén :

3
o N _5829310° ooo0
Rb  145x45

- V6ix = 89,34> &h, = 0,608x85 = 49,3 = xay ra truong hop 1éch tam bé.
- Tinh lai “x” theo phuong phép gan ding:
biatx, =x= N/R,.b = 89,34 cm

— 3 —
A - N(e—h, +05%) _582,0310°(4845-85+05.8934) _ 5| 13 (1)
R, (h, —a') 2800.(85—-5)
L1 , 1
N + 2R A'( ~1)  582,9310° +2.2800.2113( -1)
B 1-& _ 1-0,608 _
X= TN h, = 228002113 =89,48(cm)
R bh +2RA 145.45.85+ “C S
°T1-& 1-0,608
Mat khéc tinh x theo cong thuc:
3
Véi n=_ N 5829310 40 & 4845 g7, 280 _gon
R,bh, ~ 1454585 h, 85 h, 85

X = k_ é:R Ean + 2§R Qg B 0'48110
C (1-&)y, +2(ne—0,48)

‘o (- 0,608.,941.1,05+2.0,608.€,05.0,57 — 0,48 385
(1-0,608).0,941+ 2(1,05.0,57 — 0,48)

=88,57(cm)

* Tinh cot thép:
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Ne — R bx(h, —0,5x)
R', (h, —a")
521480x 48,45-145x45x88,57(85—-0,5x88,57)
2800x (85-5)

A=A =

=43 41cm?

A=A=
- Ham luong trén ca tiét dién p, = 2A, / bh, = 0,834% <p,,;, =1%. Chon p, =L, =
1%. Ta c6 2A, = 45x85x0,01 = 38,25 cm?
Vaytac6 A, =A’, = 4341 cn?’
— Ham lugng trén ca tiét dién p, = 2A,/bh,=2,27% € (1+3)% => thoa man.
— Chon thép nhu sau 10236; F, + F, = 101,79 cm”.
Hinh 6.1: BO tri thép cot truc A tdang 1

Mo W

LNRRY =
NS
/T N S
‘ DVQ@
\ N
T [@N
9100100 ‘ 9100100
@mowoo mowoo() @
| 216 0
WL 790
7'
l 900

— Ta nhan thay két qua tinh thép ctia cap ndi luc M = - 49,24 T.m; N = -582,93
T 12 16n nhat, ta dung két qua nay dé tinh todn cho phén tir 1.

— Nhu vay véi cac cap noi luc vira tinh toan va ti€t dién da chon 1a hop 1y, chon
thép 10236 (2F, = 101,79 cm?) dé b6 tri thép cho cot truc A tir ting 1 dén tang
3.

— COTTANG 4 (TRUC A)

6.1.2.1. Phan tu 4 (Tai tiét dién cot truc A cua khung K2)

- S6 liéu tinh toan:

Chiéu dai tinh toan 1,=0,7H = 0,7%3,6 = 2,52 m =252cm

Tiét dién cot: bxh = 45x80cm, gia thiét a=a’=5cm, — h,= h—a = 80-5 = 75cm

Z,=h,a = 75-5 = 70cm, d0 manh A,=[/h = 252/80 = 3,15 < 8 bd qua su anh
huong ctia uén doc N=1.

Gom cac cap noi luc sau: (quy udc noi luc cot chiu nén mang gia tri am)
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M= -11,36 Tm M=-11.21 T.m M =-4,84 T.m
N =-39461T N =-35197T N =37729T
d. Tinh cot thép voi capM = -11,36 T.m ; N = - 394,61 T
— Do léch tam ban ddu e, = M/N = 11,36x10%/394,61 =2,8 cm
— Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,80/30) 2,6cm
— Do 1éch tam tinh toan: e, = max(e,, e,) =2,8cm

— Khoang cach e = ne, + 0,5h - a = 1x2,8 + 0,5x80 - 5 = 37,8 cm, e l1a khoang
cach tir diém dat cta luc doc 1éch tam dén trong tam ctia c6t thép chiu kéo A,

— Sir dung bé tong cap do bén nén B25, thép All tra bang phu luc 9 — &, =0,60s.
— Chiéu cao viing nén :

(- N ~394,61x10°
Rb  145x45

=60,4 (cm)

— Vé6ix =604 > &h,=0,608x75 = 45,6 = xay ra truong hgp 1éch tam bé.
— Tinh lai “x” theo phuong phéap gan ding:
biatx,=x= N/R,.b =604 cm

._N(e-h, +05x) _394,6110°(37,8—75+0,5.60,4)

A =9,78
R.(h, —a) 2800.(75-5)
1 , 1
N+2RA(——-1)  394.61.10° +2.28009,7§( ~1)
X = e - 10608 " _ 45 4(cm)
2R,.A T 2.28009.78 ’
R, b.h, + : 1454575+ ———
1-¢, 1-0,608
Mat khéc tinh x theo cong thuc:
3
V6i n=— N _3946LI0_4ahg. 378 4., _Za_T0 o33
R,bh, 1454575 h 75 h, 75

X = k— é:R Ean + 2‘§R Qg B 0’48110
C (1-&)y, +2(ne—0,48)

. [(-0,6082,933.0,806-+2.0,608.0806.0,54—048 375

=46,7(cm)
(1-0,608).0,933+2(0,806.0,54-0,48)

Ne — R,bx(h, —0,5x)
R, (h, —a")
394610x 37,8 -145x 45x 46,7(75-0,5x 46,7)
2800x (75-5)

A=A =
— Tinh cot thép :

A=A = =10,95cm?
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— Ham luong trén ca ti€t dién p, = 2A, / bh, = 0,834% <u,;,, =1%. Chon p, =p
=1%. Tacé 2A, = 45x75x0,01 = 38,25 cm*
VaytacéA, = A’ =16875 cm’
e. Tinhvoicdp noilucM=-11,21 T.m; N =-35197T

- Do léch tam ban ddu e, = M/N = 11,21x10%*/351,97 = 3,18 cm

- Do léch tam ngiu nhién e, = max(H/600, h/30) = max(360/600,80/30) =
2,6cm

- B¢ léch tam tinh toan: e, = max(e,, e,) =3,18 cm

- Khoang cach e = ne, + 0,5h - a = 1x3,18 + 0,5x80 - 5 = 38,18 cm, e l1a khoang
céch tir diém dat cta luc doc léch tam dén trong tam cta cot thép chiu kéo A,

- Str dung bé tong cép do bén B25, thép All tra bang phu luc 9 — &, = 0,60s.

- Chiéu cao viing nén :

N 351,97.10°
R,b  145x45

~53,94 (cm)

- V6ix =53,94 > ¢h, = 0,608x75 = 45,6 = xay ra truong hop 1éch tam bé.
- Tinh lai “x” theo phuong phép gan ding:

biat x, =x = N/R,.b =53,94 cm

. _N(e—h,+05x) _351,9710°(3818—75+05.5394)

_ =10,35 (cm?
A= TR (hoa) 2800.(75-5) (cm)
* 1 3 1
N+2RA(——-1)  351,97.10° +2.2800.14,98( ~1)
1-&, 1-0,608
X= JRA e" 2.2800.14,98 =46,04(cm)
R bh, + 2R A 14545754+ S52220
S 1-0,608
Mat khéc tinh x theo cong thuc:
3
Voi n=—N__3OLIMIO o6, -8 _5020_5q15., _Za_80_ gy
R,bh, 1454575 h 75 h, 75
X = k— é:R Ean + 2‘§R Qg — 0’48110
(A— )7, +2(ne - 0,48)
<
« K-0608.941.0965+2.0,608.0.9650591-048375 o

(1-0,608).0,941+ 2(0,965.0,591— 0,48)
* Tinh cot thép:
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Ne — R bx(h, —0,5x)
R, (h,—a")
351970%x 50,26 —145x 45x5394(75—0,5%x53,94)
2800x (75-5)

A=A =

=16,04cm?

A=A =

- Ham luong trén ca ti€t dién p, = 2A/bh, = 0,834% <, =1%. Chon p, =, =
1%. Ta c6 2A, = 45x75x0,01 = 33,75 cm?

Vaytacé A, =A’, = 16,04 cn?’
f. Tinh voi cap néiluc M = -4,84T.m ; N =-37729T

- Do léch thm ban ddu e, = M/N = 4,84x10%*/377,29 = 1,2 cm

- Do léch tdm ngau nhién e, = max(H/600, h/30) = max(360/600,80/30) =
2,6cm

- B¢ léch tam tinh toan: e, = max(e,, e,) =2,6 cm

- Khoang cich e = ne, + 0,5h - a = 1x2,6 + 0,5x80 - 5 = 37,6 cm, e la khoang
cach tir diém dat cta luc doc léch tAm dén trong tam ctia c6t thép chiu kéo A,

- Sir dung bé tong cap do bén B25, thép All tra bang phu luc 9 — &, =0.608.

- Chiéu cao viing nén :

3
(o N _3772010° ooy
Rb  145x45

- Véix =57,8> &h,=0,608x75 = 45,6 = xay ra truong hop 1éch tam bé.
- Tinh lai “x” theo phuong phép gan ding:
batx,=x=N/R,.b =57,8 cm

[ 3 [a—
p - NE=h +05%) _3772910°G76-75+05578) _ 13 4 (o)
R.(h, —a) 2800.(75-5)
.1 ; 1
N +2R,A( -1 377,29.10° +2.2800.13,4( -1)
B 1-&, B 1-0608
X= JRA 0T 2.2800.13,4 =50,2(cm)
R bh, + 2R A 1454575+ <200
°T g, 1-0,608
Mat khéc tinh x theo cong thiic:
3
Vi =N _SMT2M0_qeg & 310 457, %80 o
R.bh, 1454575 h 75 h, 85

X = k_ é:R Ean + Zé:R (lg B 0’48110
 (1-&)y, +2(ne-0,48)
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. (- 0,608.D,941.1,05+2.0,608.€,05.0,57 - 0,48 375
(1-0,608).0,941+ 2(1,05.0,57 —0,48)

=53,4(cm)

* Tinh cot thép:
Ne — R, bx(h, —0,5x)
R, (h,—a")
521480~ 48,45 145x 45x 88,57(85-05x8857) _ 4, -
2800x (85— 5)

A=A =

A=A=
- Ham luong trén ca tiét dién pu, = 2A, / bh, = 0,834% <., =1%. Chon p,=p .. =
1%. Ta c6 2A, = 45x75x0,01 = 33,75 cm?
Vaytac6 A, = A’, = 34,6 cm’
— Ham luong trén ca tiét dién p, = 2A, / bh, =2,27% € (1+3)% => thoa man.
— Chon thép nhu sau 10922; F, + F,” = 37,99 cm®.
Hinh 6.1: BO'tri thép cot truc A tang 4

=

7-7

— Ta nhan thay két qua tinh thép ctia cap noi luc M = - 4,84 T.m; N = -377,29
T 12 16n nhat, ta dung két qua nay dé tinh toan cho phan tir 4.

— Nhu vay véi cac cap noi luc vira tinh toan va tiét dién da chon 1a hop 1y, chon
thép 10222 (2F, = 37,99 cm?) dé bo tri thép cho cot truc A tir ting 4 dén tang 6.

Phan tu 7 (Tai tiét dién 7 cét truc A cua khung K2)

- S0 liéu tinh toan:

Chié€u dai tinh toan /,=0,7H = 0,7%3,6 = 2,52 m =252cm

Tiét dién cot: bxh = 45x70cm, gia thiét a=a’=5cm, — h,= h—a = 70-5 = 65¢cm

Z,=h,a = 65-5 = 60cm, 4 manh A,=[/h = 252/70 = 3,6 < 8 bd qua su anh
huong ctia uén doc N=1.
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Gom céc cap noi luc sau: (quy udc noi luc cot chiu nén mang gia tri am)
M= -14,50 T.m M=-8,78 T.m
N =-206,78 T N =-200,15T
g. Tinh cot thép voi cap M = -14,50 T.m ; N = - 206,78 T
— Do léch tam ban dau e¢; = M/N = 14,50x10%/206,78 = 7,0 cm

— Do léch tam ngau nhién e, = max(H/600, h/30) = max(360/600,70/30) =
2,3cm

— Do léch tam tinh toédn: e, = max(e,, e,) =7,0cm

— Khoang cach e = ne, + 0,5h - a = 1x7,0 + 0,5x70 - 5 = 37 cm, e la khoang
céch tir diém dat cta luc doc léch tam dén trong tam cta cot thép chiu kéo A,

— Slr dung bé tong cap do bén nén B25, thép All tra bang phu luc 9 — &, =0,60s.
— Chiéu cao viing nén :

(— N _206.78x10°
Rb  145x45

=316 (cm)

— Vé6ix =31,6 > &h,=0,608x65 = 39,52 = xay ra truong hop 1éch tam bé.
— Tinh lai “x” theo phuong phéap gan ding:
batx,=x=N/R,.b =31,6 cm

— 3 J—
A= N(e—h,+05x) _20678.10°(37-65+0,5.7516) _ 9.7 ()
R, (h, —a') 2800.(65—5)
1 5 1
N +2R,A ( -1 206,78.10° +2.2800.9,7(————— 1)
1-&, 1-0,608
X = h = =69,04(cm)
2R.A ° 2.2800.9,07
R, b.h, + ) 145.45.65+ S£22 2
1-&, 1-0,608
Mat khéc tinh x theo cong thiic:
3
Vi no_ N _2067810° o0 € 37 ngp. _Zi_60_4q
R,b.h, ~ 1454565 h, 65 h, 65
X = k_ é:R Ean + Zé:R (lg B 0’48110
1- &)y, +2(ne —0,48)
‘?
_ K-0,608.0,92.0,48+2.0,608.€,43.0,54—0,48 ;85 _ 68.26(cm)

(1-0,608).0,941+2(0,43.0,54—-0,48)
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A = Ne — R bx(h, —0,5x)
R, (h,—a")
A = 206780x 37 —145x 45x 31,6(65—0,5% 31,6)
2800x (65-5)

A
— Tinh c6t thép :

A —15,95cm?

— Ham luong trén ca ti€t dién p, = 2A, / bh, = 0,834% <y, =1%. Chon p,=p
=1%. Tac6 2A, = 45x65x0,01 = 29,25 cm*
Vaytacé A, =A’, =19,125 cm’

h. Tinh véi cdap néi lucM =-8,78 T.m; N =-200,15T

- Do léch tam ban ddu e, = M/N = 49,24x10%/582,93 = 8,45 cm

- Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
- B¢ léch tam tinh toan: e, = max(e,, e,) =8,45 cm

- Khoang cach e = ne, + 0,5h - a = 1x8,45 + 0,5x90 - 5 = 48,45 cm, e la khoang
cach tir diém dat cta luc doc léch tAm dén trong tam ctia c6t thép chiu kéo A,

- Sir dung bé tong cap do bén B25, thép All tra bang phu luc 9 — &, = 0.608.

- Chiéu cao viing nén :

3
(o N _5820310° ooy
Rb  145x45

- V6ix = 89,34> .h, = 0,608x85 = 49,3 = xay ra truong hop léch tam bé.
- Tinh lai “x” theo phuong phép gan ding:

batx,=x= N/R,.b = 89,34 cm

._ N(e—h,+05x) _582,9310°(48,45-85+0,5.89,34)

=21,13 (cm?
A R, (h, —a) 2800.(85-5) (em’)
L1
N +2R A ( -1 582,93.10% +2.2800.21,13( : -1
_ 1-& _ 1-0,608 7
X = TN h = 228002113 =89,48(cm)
R bh, + 2RsA 1454585 S50
°1-&, 1-0,608
Mat khéc tinh x theo cong thiic:
3
V6i n=—N_ 582910 45 _4845 457, yazéz@:0,94l
R,b.h, 1454585 h, 85 h, 85

X = k_ fR Ean + Zé:R (]g B 0’48110
C (1-&y)y, +2(ne—0,48)
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‘o (- 0,608.D,941.1,05+2.0,608.€05.0,57 — 0,48 185
(1-0,608).0,941+2(1,05.0,57 - 0,48)

=88,57(cm)

* Tinh cot thép:
Ne — R bx(h, —0,5x)
R', (h, —a")
521480x 48,45—145x 45x 88,57(85— 0,5x 88,57)
2800x (85— 5)

A=A =

A=A = = 43,41cm?

- Ham luong trén ca tiét dién pu, = 2A, / bh, = 0,834% <., =1%. Chon p,=p .. =
1%. Ta c6 2A, = 45x85x0,01 = 38,25 cm?
Vaytacé A, =A’, = 4341 cn?’
— Ham luong trén ca tiét dién p, = 2A, / bh, =2,27% € (1+3)% => thoa man.
— Chon thép nhu sau 10220; F, + F,” = 31,4 cm®.
Hinh 6.1: BO'tri thép cot truc A tang 7

— Ta nhan thay két qua tinh thép ctia cap noi luc M = - 8,78 T.m; N = -200,15
T 12 16n nhat, ta dung két qua nay dé tinh toan cho phan tir 7.

— Nhu vay véi cac cap noi luc vira tinh toan va ti€t dién da chon 1a hop 1y, chon
thép 1020 (2F, = 31,4 cm?) dé bo tri thép cho cot truc A tir ting 7 dén tang 10.

— COTTANG 1 (TRUC B)

Phan tir 12 (Tai tiét dién chan cot truc B cua khung K2)
- S6 liéu tinh toan:

Chiéu dai tinh toan 1,=0,7H = 0,7%3,6 = 2,52 m =252cm

Tiét dién cot: bxh = 45x90cm, gia thiét a=a’=5cm, — h,= h—a = 90-5 = 85cm
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Z,=h,-a = 85-5 = 80cm, d6 manh A,=[/h = 252/90 = 2,8 < 8 bo qua sy anh
hudng cua uén doc nN=1.

Gom cac cap noi luc sau: (quy udc noi luc cot chiu nén mang gia tri am)
M = -20,060 M =737 M =-23,247m
N =-586,03 N =-62620T N =-671,575
i. Tinh cot thép voi cap M = -20.060; N = - 586,07
— Do léch tam ban diu e, = M/N = 20,06x10%586,07=3,4cm
— Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
— Do 1éch tam tinh toan: e, = max(e,, e,) =3,4cm
— Khoang cach e = ne, + 0,5h - a = 1x3,4 + 0,5x90 - 5 = 45,9 cm, e la khoang
cach tir diém dat cta luc doc léch tAm dén trong tam ctia c6t thép chiu kéo A,
— Slr dung bé tong cap do bén nén B25, thép All tra bang phu luc 9 — &, =0,60s.
— Chiéu cao ving nén :

N  586,03x10°

X = = =89,86 (cm)
Rb  145x45

— Véix=89,86> Eh, =0,608x85 = 49,3 = xay ra trudng hop lech tam bé.
— Tinh lai “x” theo phuong phéap gan ding:

batx, =x = N/R,.b = 89,86 cm

._N(e—h, +05x) _58603.10°(4595-85+0,5.89:86)

= 18,56 (cm?
A R,.(h, —a) 2800.(85-5) (cmr)
1 , 1
N +2R,A ( -1 586,03.10° + 2.2800.18,56( ~1)
X = Sl N 1-0.608 _ _ 74 3(cm)
2R.A P 2.2800.1856 '
R, b.h, + = 1454585+ S22 =202
1-¢& 1-0,608
Mat khéc tinh x theo cong thuc:
3
Vi n=_ N 9800310 _ges. & 459 5., 2280 gosg
R,bh, ~ 1454585 h, 85 h, 85
X = k— é:R Ean + 2‘§R Qg — 0’48110
1- &)y, +2(ne —0,48)
-
- K-0,608 ,941.0893+2.0,608.€,793.0,64-0,48 385 _ 69.26(cm)

(1-0,608).0,941+ 2(0,793.0,64 — 0,48)
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— Tinh cot thép :
_ A~ Ne—Rybx(h, —0,5x)
ATATT R )
439680x 54,33 -145x 45x 68,26(85—0,5x 68.26)
2800x (85-5)

A=A = =16,95cm?

— Ham luong trén ca tiét dién p, = 2A_/ bh, = 0,834% <p_.. =1%. Chon p, =p_..
=1%. Tacé 2A, = 45x85x0,01 = 38,25 cm*
Vaytacé A, = A’ =19,125 cn’
J. Tinh voi cap noilucM =-737T.m; N =-626,80T
- Do léch thm ban ddu e, = M/N = 7,37x10%/626,20 = 1,1 cm
- Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
- B¢ léch tam tinh toan: e, = max(e,, e,) =3 cm
- Khoang cach e = ne, + 0,5h - a = 1x3 + 0,5x90 - 5 = 47 cm, e 1a khoang cach
tir diém dat cua luc doc léch tam dén trong tam cuia c6t thép chiu kéo A..
- Sir dung bé tong cap do bén B25, thép All tra bang phu luc 9 — &, =0.60s.
- Chiéu cao viing nén :

N  626,20.10°
Rb  145x45

=959 (cm)

- V6ix =959 > &h,=0,608x85 = 49,3 = xay ra truong hgp 1éch tam bé.
- Tinh lai “x” theo phuong phép gan ding:
batx,=x= N/R,.b = 82,02 cm

— 3 [
p - NE=h,+050) _95910°(50.26-85+058202) _ ¢ 35 ()
R.(h, —a) 2800.(85-5)
L1 , 1
N+2RA (-1  626,2010° +2.2800.18,98( _1)
B 1-&, B 1-0,608 °
X= o = 2.2800.18,35 = 76,04(cm)
R bh +2RA 145.45,85 4 S=C02=0199
°T g 1-0,608
Mat khéc tinh x theo cong thiic:
3
V6i n=—N_ 02620100 .. & 47 (s513; 5 =22 80 g1
R.bh, 1454585 h, 85 h 85

X = k_ é:R Ean + 2‘§R Qg B 0’48110
T (1-&)y, +2(ne—0,48)
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- - 0,608.D,941.11+2.0,608.€1.0,551- 0,48 185
(1-0,608).0,941+2(11.0,591-0,48)

=78,96(cm)

* Tinh cot thép:
Ne — R,bx(h, —0,5x)
R, (h,—a")
626200x 47 —145x 45x 78,96(85—0,5x 78,96) _ 39,41cm?
2800x (85-5)

A=A =

A=A-=
- Ham luogng trén ca tiét dién p, = 2A /bh, = 0,834% <p,... =1%. Chon p, =, . =
1%. Ta c6 2A, = 45x85x0,01 = 38,25 cm?

Vaytac6A,=A’, = 3941 cnt’

k. Tinh véi cdap néi luc M = -23,247 T.m ;N =--671,575T
- Do léch tam ban ddu e, = M/N = 23,247x10%/671,575 = 3,4 cm
- Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
- B¢ léch tam tinh toan: e, = max(e,, e,) =3,4 cm

- Khoang cich e = ne, + 0,5h - a = 1x3,4 + 0,5x90 - 5 = 47,4 cm, e la khoang
cach tir diém dat cta luc doc léch tAm dén trong tam ctia c6t thép chiu kéo A,.

- Sir dung bé tong cap do bén B25, thép All tra bang phu luc 9 — &, =0.608.

- Chiéu cao viing nén :

N 671,57510°

=102,2 (cm)
RDb  145x45

~Véix = 102,2> Eh, = 0,608x85 = 49,3 = x4y ra trudng hop léch tam bé.
- Tinh lai “x” theo phuong phép gan ding:
batx,=x= N/R,.b =959 cm

— 3 —
A= N(e—h, +0,5x) _67157510°(47,4-85+05.1022) _ 32.13 (cmd)
R.(h, —a") 2800.(85-5)
* 1
N +2R.A( -1 671,57510° +2.2800.32,13( ! ~1)
~ 1-¢&, ~ 1-0,608
X= —h, = 558003213 =102,48(cm)
R,b.h L 2RA 1454585+ S-S50 0
°1-&, 1-0,608
Mat khéc tinh x theo cong thiic:
N 671,575.10°
Vé6i Nn= = =0,0;g:izﬂzo,m;ya:é:@:o,%l
R,.b.h,  145.45.85 h, 85 h, 85
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X = k— é:R Ean + 2‘§R Qg B 0’48110
C (1-&)y, +2(ne—0,48)

‘e - 0,608.,941.0,03+2.0,608.€2.0,07 - 0,48 185
(1-0,608).0,941+2(1,2.0,07—0,48)

=89,57(cm)

* Tinh cot thép:
Ne — R,bx(h, —0,5x)
R, (h, -a)
671575x 46,4 —145x 45x89,57(85—0,5x89,57)
2800x (85— 5)

A=A

A=A= — 46,41cm’

- Ham luong trén ca ti€t dién p, = 2A, / bh, = 0,834% <p,,;,=1%. Chon p,=p ., =
1%. Ta c6 2A, = 45x85x0,01 = 38,25 cm?
Vaytacé A, = A’ = 46,41 cm’
— Ham lugng trén ca tiét dién p, = 2A,/bh,=2,27% € (1+3)% => thoa man.
— Chon thép nhu sau 10336; F, + F,' = 101,79 cm”.
Hinh 6.1: Bo'tri thép cot truc B tdng 1

— Ta nhan thay két qua tinh thép ctua cap ndi luc M = - 23,247 T.m; N = -
671,575 T 1a 16n nhat, ta dung két qua nay dé tinh todn cho phan tir 1.

— Nhu vay véi cac cap noi luc vira tinh toan va tiét dién da chon 1a hop 1y, chon
thép 10236 (2F, = 101,79 cm?) dé bo tri thép cho cot truc B tir ting 1 dén tang 3.

Phan ti 15(tiét dién cot truc B cia khung K2)

- S0 liéu tinh toan:

Chi¢€u dai tinh toan /,=0,7H = 0,7%3,6 = 2,52 m =252cm

Tiét dién cot: bxh = 45x80cm, gia thiét a=a’=5cm, — h,= h—a = 80-5 = 75¢m
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Z,=h,-a = 75-5 = 70cm, 46 manh A,=[/h = 252/80 = 3,15 < 8 bod qua su anh
hudng cua uén doc nN=1.

Gom cac cap noi luc sau: (quy udc noi luc cot chiu nén mang gia tri am)
M= 15,81 T.m M=-11,270 T.m
N =-378,76 T N =-407972T
l. Tinh cot thép voi cap M = 15,81 T.m ; N =-378,76 T
— Do léch tam ban ddu e, = M/N = 15,81x10%/378,76 = 4,1 cm
— Do léch tam ngau nhién e, = max(H/600, h/30) = max(360/600,90/30) = 3cm
— Do léch tam tinh toédn: e, = max(e,, e,) =4,Icm
— Khoang cach e = ne, + 0,5h - a = 1x4,1 + 0,5x80 - 5 = 39,1 cm, e la khoang
céch tir diém dat cta luc doc léch tam dén trong tam cta cot thép chiu kéo A,
— Sir dung bé tong cap do bén nén B25, thép All tra bang phu luc 9 — &, =0,60s.
— Chiéu cao viing nén :

N  378,76x10°

X = = =58,04 (cm)
Rb  145x45

— V6ix = 58,04 > &h, =0,608x85 = 49,3 = xay ra truong hop 1éch tam bé.
— Tinh lai “x” theo phuong phéap gan ding:
batx,=x= N/R,.b = 58,04 cm

- _N(e—h,+05x) _37876.10°(391-75+58,04)

= 12,56 (cm?
AR —a) 2800,(75-5) (em’)
o1 ; 1
N+2RA(——-1)  37876.10° +2.2800.14,56( ~1)
X = 1-6e 1-0608 " _ 45 04(cm)
2R.A P 2.2800.12,56 !
R,.b.h, + : 1454585+ ————
1-& 1-0,608
Mat khéc tinh x theo cong thiic:
3
V6i n=—N_ 37876100 4905, 8 3 g5y, _Za 70 g3
R,bh, 1454575 h 75 h, 75
o K=& 2.n+28, €= 048 ],
(1-&R)y. +2(ne—0,48)
\T
< K-0608.9310.773+2.0608.0.73054-048385 _ ., 6cm)
(1-0,608).0,941+ 2(0,773.0,54 — 0,48)
70
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A = Ne — R bx(h, —0,5x)
R, (h,—a")
A = 378760x39,1-145x 45x66,26(75—0,5x 68.26)
2800x (75-5)

A
— Tinh c6t thép :

A —10,95cm?

— Ham luong trén ca tiét dién p, = 2A, / bh, = 0,834% <. =1%. Chon p, =p .
=1%. Ta c6 2A, = 45x75x0,01 = 33,75 cm?
Vaytacé A, =A’, =10,95 cm’
m. Tinh véi cdp néi luc M =- 11,270 T.m ; N =-407,972 T
- Do léch tam ban ddu e, = M/N = 11,270x10%/407,972 = 2,76 cm
- Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
- B0 léch tam tinh toan: e, = max(e,;, e,) =3 cm
- Khoang cach e = ne, + 0,5h - a = 1x3 + 0,5x90 - 5 = 48 cm, e 1a khoang cach
tir diém dat cua luc doc léch tam dén trong tam cuia c6t thép chiu kéo A..
- Sir dung bé tong cap do bén B25, thép All tra bang phu luc 9 — &, = 0.608.
- Chiéu cao viing nén :

N  407,97210°
Rb  145x45

=625 (cm)

- Vé6ix =62,5> &h, = 0,608x85 = 49,3 = xay ra truong hop 1éch tam bé.
- Tinh lai “x” theo phuong phép gan ding:
batx,=x=N/R,.b =62,5 cm

«_N(e—h, +05x) _407,29210°(48-75+0,5.62,5)

= 16,13 (cm?
A= TR e 2800.(75-5) (em’)
.1
N+2RA (- -1)  407,29210°+2.2800.1613( 1)
B 1-&, B 1-0608
X= = 228001613 =57,48(cm)
R bh, +2RA 145.45,754 &S00 2000
°T g, 1-0,608
Mat khéc tinh x theo cong thiic:
3
V6i n-—N_ 407292107 0o, € 48 g5, _Za_T0_gg3
R.bh, 1454575 h, 85 h, 75
X = k_ fR Ean_'_zé:R (18_0’48110
(1— &)y, +2(ne —0,48)
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. (- 0,608.0,931.0,83+2.0,608.€0,83.0,5—0,48 ,85
(1-0,608).0,941+ 2(0,83.0,5-0,48)

=6357(cm)

* Tinh cot thép:
Ne — R,bx(h, —0,5x)
R's (ho - al)
407292 48-145x45x 6357(715-05x6357) _ 50 1 s
2800 (75-5)

A=A =

A=A =

- Ham luong trén ca tiét dién p, = 2A, / bh, = 0,834% <., =1%. Chon p,=p .. =
1%. Ta c6 2A, = 45x75x0,01 = 33,75 cm?

Vaytacé A, =A’, = 3041 cnt’
— Ham luong trén ca tiét dién p, = 2A,/ bh, = 2,27% € (1+3)% => thoa man.
— Chon thép nhu sau 10925; F, + F,” = 49,06 cm®.

Hinh 6.1: BO tri thép cot truc B tang 4

GRS

— Ta nhan thay két qua tinh thép cua cap noi luc M=- 11,270 T.m ; N = -
407,972 T T 1a 16n nhat, ta dung két qua nay dé tinh toan cho phan tir 15.

— Nhu vay véi cac cap noi luc vira tinh toan va tiét dién da chon 1a hop 1y, chon
thép 10225 (2F, = 490,6 cm?) dé bo tri thép cho cot truc A tir tang 4 dén tang 6.

Phan tu 18(Tai tiét dién cot truc B cua khung K2)

- SO liéu tinh toan:
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Chi€u dai tinh toan /,=0,7H = 0,7%3,6 = 2,52 m =252cm
Tiét dién cot: bxh = 45x70cm, gia thiét a=a’=5cm, — h,= h—a = 90-5 = 85cm

Z,=h,a = 85-5 = 80cm, d6 manh A,=[/h = 252/90 = 2,8 < 8 bd qua su anh
hudng cua uén doc nN=1.

Gom cac cap noi luc sau: (quy udc noi luc cot chiu nén mang gia tri am)
M= 47,16 T.m M=-5352T.m M=-4924 T.m
N =-439,68T N =-52148T N =-58293T
n. Tinh cét thép voi cap M = 47,16 T.m ; N = - 439,68 T
— Do léch tam ban dau e¢; = M/N = 47,16x10*/439,68 = 10,73 cm
— Do léch tam ngau nhién e, = max(H/600, h/30) = max(360/600,90/30) = 3cm
— Do léch tam tinh toén: e, = max(e,, e,) =10,37cm

— Khoang cach e = ne, + 0,5h - a = 1x10,73 + 0,5x90 - 5 = 50,73 cm, ¢ la
khodang cach tir diém dit cua luc doc léch tam dén trong tam clia c6t thép chiu
kéo A,.

— Sir dung bé tong cap do bén nén B25, thép All tra bang phu luc 9 — &, = 0,60s.
— Chiéu cao viing nén :

(N ~ 439,68x10°
Rb  145x45

= 7516 (cm)

— Vé6ix =7516 > &h,=0,608x85 = 49,3 = xay ra trudng hop léch tam bé.
— Tinh lai “x” theo phuong phdp gan ding:
biatx,=x=N/R,.b =75,16 cm

~_N(e—h,+0,55x) 439,68.10°(50,73—85+0,5.7516)

_ - = 14,56 (cm?
A= TR h-a) 2800.(85-5) (em’)
1 , 1
N+2RA(——-1)  43968.10° +2.2800.14,56( ~1)
X = 1oce  h o 1-0608 _ _g6904(cm)
2R.A _® 2.2800.1356 !
R.bh + =0 145.45,85 4 <1072 1990
1-¢ 1-0,608
Mait khéc tinh x theo cong thiic:
3
V6i n=— N 43908107 _ooq5 o€ 9433 _6a: =L 80 _pom
R.bh 1454585 h 85 h, 85
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X = k— é:R Ean + 2‘§R Qg B 0’48110
C (1-&)y, +2(ne—0,48)

‘o - 0,608.0,941.0,793+2.0,608.€0,793.0,64 — 0,48 385
(1-0,608).0,941+2(0,793.0,64 - 0,48)

=68,26(cm)

— Tinh c6t thép :
_» _ Ne—Rbx(h, —0,5x)
AT T R
439680x 54,33-145x 45x 68,26(85— 0,5% 68.26)
2800x (85— 5)

=15,95cm?

A=A

— Ham luong trén ca tiét dién p, = 2A, / bh, = 0,834% <y, =1%. Chon p,=p
=1%. Tacé 2A, = 45x85x0,01 = 38,25 cm*
Vaytacé A, = A’ =19,125 cnm’
o. Tinh voi cdp noiluc M =-53,52T.m; N =-52148T

- Do léch tam ban ddu e, = M/N = 53,52x10%*/521,48 = 10,26 cm
- Do 1éch tam ngau nhién e, = max(H/600, h/30) = max(360/600,90/30) = 3cm
- B¢ léch tam tinh toan: e, = max(e,, e,) =10,26 cm

- Khoang cach e = ne, + 0,5h - a = 1x10,26 + 0,5x90 - 5 = 50,26 cm, e la
khoang cdch tir diém dat cta luc doc léch tam dén trong tam cua cot thép chiu
kéo A,.

- Str dung bé tong cép do bén B25, thép All tra bang phu luc 9 — &, = 0,608.

- Chi€u cao vung nén :

3
o N _5214810° oo oy
Rb  145x45

_Véix=82,02 > Eh, = 0,608x85 = 49,3 = xay ra trudng hop lech tam bé.
- Tinh lai “x” theo phuong phép gan ding:

batx,=x= N/R,.b = 82,02 cm

._N(e-h,+0,5x) _535210°(50,26-85+0,5.82,02)

= 15,35 (cm?
A R.(h, —a) 2800.(85-5) (em’)
1 , 1
N+2RA (-1  535210° +2.2800.14,98( 1)
B 1-¢& B 1-0608
X= JRA o7 2.2800.14,98 =69,04(cm)
R bh +2RA 14545854 SO0~ HY0
1- &, 1-0,608

Mat khéc tinh x theo cong thiic:
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S__ N _535210°
R,bh, 1454585

o K=& 2n+28, €= 048 ]
C (1-&Y)y, +2(ne—0,48)

—0,965; o= =202 _(5913; 5, 2 _80_ g4
h, 85 h, 85

0 0

Vi

‘o (- 0,608.D,941.0,965+ 2.0,608.4,965.0,591- 0,48 185
(1-0,608).0,941+2(0,965.0,591 - 0,48)

= 68,96(cm)

* Tinh cot thép:
Ne — R,bx(h, —0,5x)
R, (h, —a")
521480x 50,26 —145x 45x 68,96(85— 0,5x 68,96) _ 34.41cm?
2800x (85-5)

A=A-=

A=A-=

- Ham lugng trén ca tiét dién p, = 2A /bh, = 0,834% <, =1%. Chon p, =, =
1%. Ta c6 2A, = 45x85x0,01 = 38,25 cm?

VaytacéA,= A’ = 3441 cn’
p- Tinh voi cdp noiluc M = - 4924 T.m ; N =-582.93T
- Do léch tam ban ddu e, = M/N = 49,24x10%/582,93 = 8,45 cm
- Do léch tam ngau nhién e, = max(H/600, h./30) = max(360/600,90/30) = 3cm
- B¢ lIéch tam tinh toan: e, = max(e,, e,) =8,45 cm

- Khoang cach e = ne, + 0,5h - a = 1x8,45 + 0,5x90 - 5 = 48,45 cm, e la khoang
céch tir diém dat cta luc doc léch tAm dén trong tam ctia c6t thép chiu kéo A,.

- Sir dung bé tong cap do bén B25, thép All tra bang phu luc 9 — &, =0.608.

- Chiéu cao viing nén :

3
o N _5820310° ooy
Rb  145x45

- Véi x = 89,34> Eh, = 0,608x85 = 49,3 = x4y ra trudng hop léch tam bé.
- Tinh lai “x” theo phuong phép gan ding:
batx,=x= N/R,.b = 89,34 cm

. _N(e—h,+05x) 5829310°(4845-85+0,5.89,34)

=21,13 (cm?
A R (h, —a') 2800.(85 - 5) (e

N 75
Sinh vién: Nguyén Van Bach
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1 1

N +2R A ~1 582,9310° +2.2800.2113 -1
_ Ml—éfR : _ - (1—0,608 )_
X = TN h = 228002113 =89,48(cm)
R bh, + 2RsA 1454585 S50
°1-¢, 1-0,608
Mait khéc tinh x theo cong thiic:
3
Voi n-—N_ 58293100 € 4845 57, Vo= Z:_80_ 5941
R,bh, 1454585 h, 85 h, 85
X = k_ fR }an + 2§R (]g — 0’48110
(A— &)y, +2(ne —0,48)
~
‘o (0,608 D,941.1,05+2.0,608.€05.0,57 - 0,48 385 _ 88.57(cm)
(1-0,608).0,941+ 2(1,05.0,57 — 0,48)
* Tinh cot thép:
_»_ Ne—Rbx(h, —0,5x)
AZAZ R’ (h, —a’)
A—A- 521480 48,45-145x 45x8857(85-0,6x8857) _ ¢ -

2800x (85-5)

- Ham luong trén ca tiét dién p, = 2A, / bh, = 0,834% <y, =1%. Chon p,=L,,;, =
1%. Ta c6 2A, = 45x85x0,01 = 38,25 cm?

VdytacéA,=A’, =106 cm’
— Ham lugng trén ca tiét dién p, = 2A,/bh,=2,27% € (1+3)% => thoa man.
— Chon thép nhu sau 10220; F, + F,” = 31,4 cm®.
Hinh 6.1: Bo'tri thép cot truc B tang 7
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— Ta nhan thay két qua tinh thép ctia cap ndi luc M = - 49,24 T.m; N = -582,93
T 12 16n nhat, ta dung két quéa nay dé tinh todn cho phén tir 1.

— Nhu vay véi cac cap noi luc vira tinh toan va ti€t dién da chon 1a hop 1y, chon
thép 10320 (2F, = 31,4 cm?) dé bo tri thép cho cot truc A tir tAng 7 dén tang 10.

6.2. THIET KE DAM

6.2.1. CO SO TiNH TOAN
— Bang t6 hop tinh toén.

— TCXDVN 356 - 2005: Két ciu bétong va bétong cot thép - Tiéu chuin thiét
k€. (Thay th€ cho tiéu chuan 5574 - 1994: Két cau bétong cot thép - Tiéu chuin
thiét ké).

— Ho0 so kién tric cong trinh.
6.2.1.1. Vat liéu sir dung
— Be tong cap do bén B25 ¢6 : R, = 145 kg/cm?, R,, = 10,5 kg/cm?;
— Cot thép doc AIIl ¢6 : R, =R, = 2800 kg/cm?;
— Cot thép dai Al c6 R, = 1750 kg/cm?;
— C4c gid tri khdc : E, = 3,1 x 105 kg/cm*; E, = 2,1 x 106 kg/cm?
6.2.1.2. Cong thirc tinh toan :
a. Vi tiét dién chiu moé men duong :

— Ban san d6 toan khoi véi phéan trén ctia dAm nén khi chiu momen duong dugc
tinh nhu tiét dién chit T c¢6 canh nam trong ving nén.

Do vuon ctia canh dugc 1ay nhu sau:
+ S, s%.l 1 nhip ctia dam

+ S, khong duoc 1ay 16n hon gia tri sau:

- Khi h;>0,1h thi S, khong dugc vuot qua mot nira khodn céch thong thuy cta
hai dam khung.

- Khi khong c¢6 dam ngang hoic khoan cach giita cac dam ngang 16n hon khoang
céch gitta hai ddm khung va khi 4 ,<0,/h thi S, <6h’;

- BO qua canh i’ khi h’,< 0,05h.
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— Xdc dinh vi tri tryc trung hoa : M, =R, b ;h ,(h,-0,5h’) (2)

+ M <M, : truc trung hoa di qua canh, tinh véi ti€t dién chit nhat b’xh,

tinh o, = o (3) (thay b bing b,), tinh & = 05§+ 1-2a, (4), tinh
b
M
A =
) RS&"O (5)

+ M 2M;: truc trung hoa qua suon, tinh theo tiét dién chit T, tinh a,:

M - R,(b; ~b)h} (h, ~0.5h))

o
" R,bh?

— Tu a,, tra bang dugc € va xac dinh A, theo cong thic :
A=br €05, T @

— Khi a,> a, ti€t dién qua bé, tinh theo tiét dién chit T dat cot kép.
b. Vi tiét dién chiu mé men dm:

— Cénh nam trong ving kéo nén bo qua. Tinh a,, theo (3) :

— Khi a, <a, tinh ¢ theo (4), tinh A, theo (5).

— Khi a,, > 0,5 thay déi kich thudc tiét dién.

M- RscAs'(ho _al) (8)

— Khi a,< a, < 0,5 dat c6t kép, chon truéc A, , tinh lai «,, = = b
b~

*a, < a,tinh = 1-./1-2¢, (9), chiéu cao ving nén x = a.h, (10)

£ Khix =Eh >2a, tinh A, = el FReA: gy
+Khix=Eh <2a’,tinh A, =— M (12)
Rs (ho _al)

* Q. >a, ting A, hodac tinh ca A, va A..

_ 2
Tinh: A =M % Ry D1,

: Rsc'(ho - al)
As — fR Rb hoR+ RscA‘s

S

6.2.1.3. Chon va bé tri cot thép
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— Téng ham luong thép hop 1y w, = 0,8%+1,5%, Thong thudong u,.;, = 0,05%,
nhung vGi dam ta 1ay p.. = 0,15%.

— Dudng kinh c6t doc: d < b/10, m6i dam khong ding qua 3 loai duong kinh,
trong mot tiét dién OHd < 6 mm.

— V6i dam chinh: d < 32 mm va dam phu: d = 12+20 mm
— Khoang cach gitta 2 cot thép v > d, v, v6i v, c6 gid tri nhu sau:
+ 25 mm & hai 16p dudi cling
+ 50 mm tir 16p thit ba bén dudi
+ 30 mm & cac 16p trén
— Khi dat hai 16p thép sat vao nhau thi khoang cach v > 1,5d; 1,5 v,.
— Khi h > 60 cm thi dat cot ciu tao d = 12+14 mm.
— Chiéu day 16p bao vé : t > d, t, véi t, c6 gia tri nhu sau:
+ 10 mm trong ban c¢6 h < 100 mm;
+ 15 mm trong ban ¢6 h > 100 mm va trong dam ¢6 h < 250 mm;

+ 20 mm trong dadm c¢6 h > 250 mm;

6.2.2. PHAN TU 41

6.2.2.1. Mat cat I-1
Mo men dm : M = - 32,836 T.m.

— Tinh theo ti€t dién hinh chit nhat b = 30 cm, h = 70 cm, gia thi€t a = 5 cm
h =70 -5 = 65 cm.

— Sit dung bé tong cip do bén nén B25 c6: R,=145 kg/cn’, R,,=10,5 kglcn?’, tra
bang phu luc 9 &.=0,608, a,=0,423

M 32836x10°
" Rbh; 145x25x 65

£=05+1-2a, = 05]+.1-2x0.232 = 0,866

A _ M _ 32836x10°
* Réh,  2800x0,866x 65

Hé s6: o

=0,232<ay =0,423

=2052 (cm?)

Fa  100_ 2052
bh 25% 65

0

= x100=124% > u_..

Chon thép 4228 c6 Fa=24,63 cm®
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6.2.2.2. Mat cat II-11

M6 men duong : M, = 10,648 T.m

— Tinh theo ti€t dién chit T canh trong ving nén gia thi€ta =15 cm c6 h,= 65 cm
— DE tinh bé rong cdnh S, 14y bé hon ba tri s6 sau:
+ Mot nira khoang cach hai mép trong cua dam = 0,5x(800 — 30) = 385 cm
+ Mot phan sau nhip tinh todn cia dam = 752/6 = 125,33 cm
— Chon §, =125 cm
b,=b+2S,=30+2x125 =280 cm.
M, = Rbb}h}(ho - 0,5h}-) = 145x280x15%(65 - 0,5%x15)
=350,175x10°kg.cm = 350,175 (T.m)
— Taco M, = 10,648 < M;
— Truc trung hoa di qua cdnh, tinh thép véi tiét dién bxh = b’ xh, = 280x65 cm

5
— Tinh a,, theo (3): o, = = 100480° 4 50684, = 0,423=>dat c6t don.
R,bshy  145x280x65

~ Tinh € theo (4): €= 05]+\1-2a, = 05§+ 1-2x0,0068 = 0,997
— Tinh A, theo (5) :

5 ~
A= M| 10848100 o e
R, 2800x0,997x65 -

A, «100— 5,78
bh 25x65

0

Chon thép 222 ; Fa=7,6 cm®.
6.2.2.3. Mat cat ITI-I1I

L= x100=0,35% > 41,

M6 men dm M =-32,62 T.m
— Tinh theo tiét dién hinh chit nhat b = 30cm, h = 70cm, gia thiét a = 5cm
h =70 -5 =65 cm

5
Hesoa, : a =M = 30,6210 —=0,23< 2, =0,423
R,bh’  145x30x 65

§=05}+ 120, = 05]+1-2x023 =0,867
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5
Ao M L 3262x10° oo oo
R.h,  2800x 0,867x 65
u=2 0100= 2938 100-123% > 1 =015%
bh, 30x 65

Chon thép 428 c¢6 Fa = 24,63 cm?
Hinh 6.2: BO tri thép phdn tir 41

+7204

. qo7 g | 43800

_ 4 5
- . _'_-.=t..,;
@ABNEEI | - g
Je14 | -
%ﬂﬁm‘iﬁ | E
'J

S0

21 -21

6.2.3. CAC PHAN TU KHAC

Do ¢6 su han ché vé khoi lugng thuyét minh, dong thoi viéc tinh todn cling
chi 1ap lai dua trén cac cong thic da néu trén, nén cac phan tir khac sau khi tinh
toan két qua dugc ghi vao bang. Quy uéc mémen am lam cang thé trén cta dam,
moOmen duong lam cang thé dudi.

K&t qua duoc trinh bay & Phu luc
6.2.4. TINH TOAN COT DAI CHO KHUNG

6.2.4.1. Tinh co6t dai cot

Do ¢t phan 16n 1am viéc nhu mot cdu kién 1éch tam bé nén cot ngang chi dat
céu tao theo TCXD 198 - 1997 (Nha cao tang - Thiét ké két cdu bétong cot thép
toan khoi) nham dam bdo giit 6n dinh cho c6t doc chiu nén, giit vi tri clia cdc cot
doc khi d6 be tong. Cot dai ciing c6 tac dung chiu luc cit. Chi phai tinh c6t dai
khi c4u kién chiu luc cat kha 16n, thong thuong cot dai duge dat theo céu tao.
Puong kinh cot dai : d> (5; 0,25d,) = (8; 0,25x36). Chon thép &10. Trong dé6 d,
la duong kinh 16n nhat ctia cot doc chiu nén.

Cot thép ngang phai duoc bd tri trén sudt chi€u dai cot, ngoai ra ¢ 2 dau miit
cot trén 1 doan c6 chiéu dai : 1, = max(h, 1/6, 450) = max(900, 3600/6, 450) =
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900 mm, dat c6t dai day hon véi: u = min(8®D,, b/2, 200) = min(8x36, 450/2,
200). Chon = 100 mm.

Trong cac vung khac cot dai chon: u = min(12d,, b, 300) = min(12x36, 450,
300) Chon = 200 mm.

Nhu vay, ca 2 gid tri u =100; 200mm déu dam bao nho hon (h,15d,) =
(800,15x36) = (800, 540) véi d, 1a duong kinh bé nhat cua c6t doc.

N6i cot thép bang noi budc vé6i chiéu dai doan ndi :

L, = (@, R 4 AZ,)d = (0,9% 2220 1 11)x 3221057 1mm
R 145

b

bong thoi 1,, > (30d; 250mm) = (1080; 250).

an =
Vay chon chiéu dai doan n6i 1, = 1100 mm.
6.2.4.2. Tinh cot dai dam
Mot s6' yéu cau cdu tao:
— DPuong kinh cot dai: d = 6 + 8§ mm.

— Trong pham vi chiéu dai trong doan L/4 & 2 dau dam phai dat cic dai day hon
& gitta dam. Khoang cach cot dai khong 16n hon gia tri tinh toan theo yéu cau
chiu luc cat s = min(s, S, Se.)-

*s<S,=(h/2,150) khi h <450
*s<S,=(h/3,200) khi h > 450
— Tai khu vuc gitta dam s < s, = min(3h/4; 500) khi h >300.
— Chiéu day 16p bao vé: t > d, t, v6i t, = 10 mm khi h <250 mm;
15 mm khi h > 250 mm;
a. Cot dai cho dam ting 1

— Do luc cat Q,,,
toan c6t dai cho chung cac phan tlr nay véi Q

trong cac phan tir nay chénh léch nhau khong 16n nén tinh
max = 23,94 (7T).
— Kiém tra diéu kién:
Q<03 ¢...0..R,.b.h, (1)
0,3.R..b.h, = 0,3x1x145x30x65 = 84.825 kG ~ 85 T > 23,94
- Gia thiét @...Q..= 1 dé tinh toan.
- R, cuong do chiu nén tinh toan ctia bé tong.

- b bé rong ctia dam.
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- h, chiéu cao tinh todn ctia dam tinh. h,=h —a =70 -5 = 65 (cm)

Thoa man diéu kién tranh pha hoai bé tong do ting suét chinh giita cic vét nut
nghiéng.

DAam chiu tai trong phan bo déu véi:
g = 2225(T)
p = 0,432 (T)
q =g+p=2225+0,5.0,432 = 2,441 (T)
+ Kiém tra su can thiét phai dat cot dai:
Bo6 qua su anh hudng ctia cot doc truc nén @, =0
— Diéu kién tinh toan: Q> 0,6.R,.b.h,
Qpmin=0,6.R,.b.h, = 0,6x105x30x65 = 12.285 kg = 12,5T <23,94T
St dung dai I8 véi a,= 0,503 cm? s6 nhanh 2: — A, = 2.0,503.

Khoang cach thiét k& ctia cot dai dam h = 700 mm s < s, = min(h/3,200) =
200mm.

— Luc phan b6 ma co6t dai phéi chiu g, : q,, = AR _ 2'0’20361'75' =8,8(T)
S ,

+ Diéu kién kiém tra: Q,,<0,=0,+ O,
- X4c dinh gia tri:
M, = 2R, b.h? = 2x10,5x 0.3 0.65? = 26,62(T m)

M, 26,62
_ o = 2208 17 75(T.m
Q, - ¢~ 15 (T.m)

0,88h,= 0,572 < ¢ <3,33h,=2,165 ldy c=1,5
Ta c6: q,< 0,56 q,,= 0,56.8,8 = 4,928 (T)

Lo M 38820
s 838

0, .=2394<0,=0Q, +Q,=12,285+8,8.1,74 = 27,597 (T)
- Vay dam du kha nang chiu luc cat ta chon s = 100 mm vdéi khoang 1400 mm
hai dau dam, s = 200 mm cho doan giita dam con lai.

b. Cot dai cho dam cdc tang con lai

Do ¢6 su han ché vé khoi luong thuyét minh, dong thoi viéc tinh todn cot
dai cho cac dam khac ciling chi dua trén cdc cong thic tinh toan va cac yéu cau
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cau tao dd néu & trén. Vi vay, sau khi tinh két qua cu thé duogc 1ap thanh bang va
duoc trinh bay & phan phu luc.

7. TINH TOAN THEP SAN
7.1. CO SO TiINH TOAN
— Bang t6 hop noi luc.

— TCXDVN 356 - 2005: Két ciu bétong va bétong cot thép - Tiéu chudn thiét
k€. (Thay thé cho tiéu chudn 5574 - 1994: Két cau bétong cot thép - Tiéu
chuén thiét ké).

— Ho so kién tric cong trinh.
7.2. MOT SO QUI DINH DSI VSI VIEC CHON VA BS TRi COT THEP
— Ham luong thép hop ly pt = 0,3%+0,9%, p.., =0,1%.

— Cot doc : d < hb/10, mbi chi dung 1 loai thanh, néu ding 2 loai thi &d > 2
mm

— Khoang cach gitra cac cot doc a = 7+20cm
— Chiéu day I16p bao vé : t > d, t,
+ Véi cot doc ty,= 10 mm trong ban ¢6 h < 100 mm.
t,= 15 mm trong ban c¢6 h > 100 mm.
+ V6i cot cau tao t, = 10 mm khi h <250 mm.
to= 15 mm khi h > 250 mm.

Theo ban vé mat bang két cau thi hdu hét cic 6 ban déu & dang ban ké bon
canh lién tuc, nhip khong déu nhau. Viéc tinh todan cdc 6 san lién tuc lam viéc
theo 2 phuong chtl yéu 1a tinh todn 1 6 san véi diéu kién lién két ngam 4 canh.

Hinh 7.1: So do tinh ban ké 4 canh
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7.3. SO LIEU TINH TOAN

— Dua vao kich thuéc céc canh ctia ban san trén mat bang két ciu ta phan céc 0
san ra lam 2 loai:

+ Céc 0 san c6 ty sO cac canh 1,/1,< 2 = 6 san lam viéc theo 2 phuong
(thuoc loai ban ké 4 canh).

+ Céac 0 san c6 ty so cac canh 1,/I, > 2 = 06 san lam viéc theo mot phuong
(thudc loai ban loai dam).

— Vat liéu: Bé tong san st dung BT cap do bén nén B25 c¢6: R, = 145 kg/cm?
R, = 10,5 kG/cm?;
Cot thép Al ¢6 : R, = 2250 kG/cm? ;
All ¢6 : R, = 2800 kG/cm? ;
— Chiéu day ban: h,= 15 cm
7.4. TINH TOAN CAC O SAN:
7.4.1. TINH TOAN O SAN S1 (4,6 x 4,6 M)
7.4.1.1 So do tinh
— Nhip tinh toan :
+ Kich thuéc 0 ban : axb = 4,6x4,6 m
+ Kich thuéce tinh toédn: I, =4,6 - 0,3/2 - 0,2/2 =4,35 m
l,=4,6-0,3/2-0,2/2=435m

— Xét ty s6 hai canh 1,/1, =1< 2. Tinh toan véi ban ké 4 canh lam viéc theo hai
phuong.

— Tinh ban theo so d6 khép déo véi so do tinh nhu hinh bén.
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Hinh 7.2: So do tinh todn 6 san S1
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7.4.1.2 Xac dinh noi luc
— Tai trong tinh todn :
+ Tinh tii: g = 0,565 T/m?
+ Hoat tai: p=0,15 x 1,3 =0,195 T/m?
— Téng tai trong tac dung lén ban 1a:
q=0,565 + 0,195 = 0,76 T/m*
— D€ don gian cho thi cong ta chon phuong 4n bo tri thép déu theo hai phuong.

Khi d6 phuong trinh xac dinh m6 men c6 dang :

g 12@3 -1
bt 1;2 T =Q2M,+M,, +Mp) 1, +2M, +M,, + Mp)l,, (¥)

Trong phuong trinh trén ¢6 6 momen lam 4n s6. L4y M, 1am 4n s6 chinh va quy
dinh ty s0 :

M .

0=—=%2; Ai=—-*~%

Ml

Khi d6 ta s& tinh dugc M,, sau d6 ding cic ty s6 di quy dinh dé tinh toan

momen.
M Al M Bl

Véir=l/l,=1,trabangtac6:0=1; = =14; = =14
Ml Ml Ml Ml

Thay vao phuong trinh (*) ta c6 két qua:
Vay: M, =0,527 (Tm) M, =0,527 (Tm)
M, =My, =M,, =My, = 1,4 x M, = 0,738 (Tm)
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7.4.1.3 Tinh toan cot thép
Gia thiét chona,=3 cm = h, =12 cm

Xét tiét dién c6 b = 100 cm.Tinh vdi ti€t dién chit nhat bxh =100x15 cm dat cot
don.

— MO men duong : M =M, =0,527 T.

gy oM _ 0,527x10°
* Ry,bh? 145x100x12°

v=05)+ J1-2x0014 =0,993

M 0,527x10°
A= R.yh,  2250x0,993x12
A, 1487

p=—t = x100=0,09% <, =01%
bh, 100x12

=0,014<q, =0,255

=1,487€m>

Chon thép theo cau tao: A, = . x bxh, = 0,1x100x12/100 = 1,2 cm?

Chon thép @8 £, = 0,503 cm* c6 a= % =29,58cm. Tuy nhién theo cdu tao

20>a>7 cm. Nén chon thép @8 a200 A, = 2,52 cm?
— Momenam: M=M,, =M, =0,738 T.m ;

g oM 0,738x10°
P Ry,bh  145x100x12?

y=05]+ i=2x002 =099

M 0,738x10°
Aa = R.yh,  2250x0,99x12
A, 2,088

bh, 100x12

=0,02<q, =0,255

\
=2,088€m?

w

Chon thép @8 a,= 0,503 cm” c6 a :% =24,09cm. Tuy nhién theo cau tao

20>a>7 cm. Nén chon thép @8 a200 A, = 2,52 cm?
Tinh lai a,, h, v61 h.>12cm

2
a, = Hf =0,785.0* =0,785.0,08° =50,24.10"*

ba, 100502410 _
A 2,52

Hinh 7.3: Bo'tri thép 6 san S1
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7.4.2. TINH TOAN O SAN S2 (5,745 x 4,6 M)
7.4.2.1 So do tinh
— Nhip tinh toan :
+ Kich thudc 6 ban : axb = 4,6x4,6 m
+ Kich thuéce tinh toédn: 1, =4,6 - 0,3/2-0,2/2=4,35m
l,=5,745-03/2 -0,2/2 =5495m

— Xé&t ty s0 hai canh 1,/I, =1< 2. Tinh toan véi ban ké 4 canh lam viéc theo hai
phuong.

— Tinh ban theo so do khép déo véi so do tinh nhu hinh bén.
Hinh 7.4: So do tinh todn 6 san S2

4600
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7.4.2.2 Xac dinh noi luc
— Tai trong tinh toan :
+ Tinh tii: g = 0,565 T/m?
+ Hoat tai: p=0,15 x 1,3 = 0,195 T/m*
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— Tong tai trong tac dung 1én bén la:
q=0,565+0,195 = 0,76 T/m*

— D€ don gian cho thi cong ta chon phuong 4n bo tri thép déu theo hai phuong.
Khi d6 phuong trinh x4c dinh mo men c6 dang :
q | 2 @l

—1 )
b d 1;2 t=2 M, + M, + M) 1, + 2 M, + M, + Myl

Trong phuong trinh trén ¢6 6 momen 1am 4n s6. LAy M, 1am 4n s6 chinh va quy
dinh ty s0 :
MZ .

0="2. Aj=
Ml

|\/lBi

—AL Bi =
Ml

Khi d6 ta sé€ tinh duoc M,, sau d6 dung cdc ty s6 da quy dinh dé tinh toan
momen.
M Bl M A2 M B2

L > . M
Véir=L/l,=1,26 trabangtac6: 0 =0,78 ; —* = =127; —22 = =0,94
Ml Ml Ml Ml

Thay vao phuong trinh ta c6 :

Vay: M, = 0,698 (Tm) M, = 0,545 (Tm)

M,, =M;, =0,886 M,, =Mz, =0,656 (Tm)

7.4.2.3 Tinh toan cot thép
Gia thi€t chona, =3 cm = h, =12 cm
Xét ti€t dién c6 b = 100 cm.Tinh véi tiét dién chit nhat bxh =100x15 cm dat cot
don.
— Mo men duong : M =M, =0,698 T.

5
as _ M . _ 0,698)(10 . :070186< ao :0,255
R,bh? ~ 145x100x12

Y= O,SI+ N 2X0,0186:= 0,991

5
A, - M _ 0,698x10 =1,973(m2:
R.yh, 2250x0,991x12
A 9T 100-0116% >, =01%
bh, 100x12

0,503x100
1973

20>a>7 cm. Nén chon thép @8 a200 A, = 2,52 cm?
— Mo men am: M=M,, =M, =0,886 T.m

Chon thép @8 a,= 0,503 cm? c6 a= = 25,49cm . Tuy nhién theo cau tao
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5
M _ 0,886)(10 _ 0,0235< (ZO = 0,255

o, =
R, b.hZ  145x100x12°

v=05§+ yi-2x0,0235 L 0,988

5
Ao M 088640, e
R.vh,  2250x0,988x12

w251 00 01148%
bh, 100x12

Chon thép @8 a,= 0,503 cm* ¢ a= % = 20,04cm . Tuy nhién theo cau tao

20>a>7 cm. Nén chon thép @8a200 A = 2,52 cm®
— Mo men am: M=M,, = Mg, =0,656 T.m

5
o, = M - 0,656x10 > =0,0174< ¢, = 0,255
R,.b.h; 145x100x12

v=05 I+ /1-2x0,0174 =0,991

5 ~
A =M ____0656X0" g5, ¢m?
R.vh,  2250x0,991x12 -
p=Sa 1854 60 0109% > ., —01%
bh, 100x12

Chon thép @8 a,= 0,503 cm® ¢6 a= %ﬁoo =2713cm. Tuy nhién theo cau tao

20>a>7 cm. Nén chon thép @8 a200 A, = 2,52 cm?
Hinh 7.5: Bo'tri thép 6 san S2

A {g
98 %oo | @580%(')0 S

411400 | ool 2
ok 980200 _ o il

| 8|8 |

L __ _cé_l'___ R _LJ

\, 5745

2

7.4.3. TINH TOAN CHO CAC O SAN LAM VIEC THEO MOT PHUONG

7.4.3.1. So do tinh

— Cat 1 dai ban c6 bé rong 1m song song vGi phuong canh ngan, coi nhu mot
dam dé tinh to4n.
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— Céc 6 ban loai nay c6 1 bién géc lén ddm, con céc bién con lai dugc d6 lién
khéi v6i cac ban khac.
— DE thién vé an todn ta quan niém nhu sau:

— Pé xac dinh mo6 men duong thi coi dai ban 1a mot dim don gian ké 1én 2 goi
tua.

— Pé xdc dinh momen am thi coi dai ban 12 dAm don gian dugc ngam 2 dau.

Hinh 7.6: So do tinh

q q
‘/_ ‘/_
; '« IO | iy
| N il ql,
I, j
% M MAX = qTL

7.4.3.2. Xac dinh noi luc

Tinh cho 6 ban S;:

— Kich thuéc 6 ban a x b=7,5 x2,4 m

— Kich thuée tinh toan: 1, =2,4 - 0,5x (0,3 + 0,3) =2,1 m.

l,=7,5-0,5% (0,3 +0,3)=7,2m.
Iltt—i = % =3,43>2 = Ban lam viéc theo 1 phuong (ban loai dam)
— Tai trong tinh todn:
+ Tinh tii: g = 0,565 T/m?
+ Hoat tai: p =1,2x0,3 = 0,36 T/m?
Tong tai trong tidc dung Ién ban 1a: q = 0,565 + 0,36 = 0,925 T/m*
— Co6t mii chiu M < 0 c6 chiéu dai v,
Véi: p<g = v=0,2
Vi: g<p<ldg = v=0,25
Cit 1 dai ban song song v6i phuong canh ngén dé tinh toén :

a) Lién két cdc mdt la lién két ciing:
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Ta cat 1 dai rong 1m, so d6 tinh ¢6 dang hai ddu ngdm nhu hinh vé:
M, . = ql¥/12 = 0,925 2,1/12 = 0,409 (T.m)
M, = qI?/24 = 0,925x 2,12/24 = 0,205 (T.m)
b) Lién két cdc mdt la lién két tua:
Ta ciing cat mot dai 1m, so do tinh 1a dim don gian nhu hinh vé:
M, = ql%/8 = 0,925% 2,1%/8 = 0,614 (T.m)
=Vay dé tinh thép cho san ta dung gid tri momen :
M, = 0,409 (T.m)
M, = 0,614 (T.m)
7.4.3.2. Tinh toan cot thép

— Mo men am: M = 0,409 (T.m)

M 0,409x10°

Uy = 2= 2
R,b.h;  145x100x12

= 0,011 <q, = 0,255 => y =05§+.1-2a, +0,994

M 0,409x10°
R.bh, 2250x0,994x12

A =1153 (cm?)
A, 1153
b.h,  100x12

0

U, x100=0,068% < W, = 0,1%

Chon thép theo cau tao: A,= p_, x bxh, =0,1x100x17/100 = 1,7 cm?

Chon thép @8 a,= 0,503 cm? ¢6 a= 05013—)(100 =29,59cm . Tuy nhién theo cau tao

20>a>7 cm. Nén chon thép @8 a200 A, = 2,52 cm?
— Mo men duong: M = 0,614 (T.m)

M 0,614x10°
=T =0,0163 < a ,= 0,255 => y =05]+1-2a, 0,992
“n'R bhZ  145x100x12° %o y =054+ 1-2a, $0,99

M 0,614x10°

= = =1,734 (cm?)
R.b.h, 2250x0,992x12

Ay

_ A 1734

T x100=1,02%> 1.
= bh, ~100x17 s

0,503x100
1734

tao 20>a>7 cm. Nén chon thép @8 a200 A,= 2,515 cm*

Chon thép @8 a, = 0,503 cm* ¢6 a= =29,01cm . Tuy nhién theo ciu
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— Tinh chiéu dai cua thép am:
Do vuon ra tt mép dam : 0,25%1,, do p, < 3g, nén lay v = 0,25. Trong d6 1,
1a nhip tinh toan cta dam.

Hinh 7.6: BO tri thép

[ 080200 _Ef?z_ I
| 680200 L 080200 | S
|| | | || =
2000 | or=¥ L 2000 N
I_ 7 S 8 |
____;'_ —
7500

8. TINH TOAN CAU THANG BO

8.1. SO LIEU TINH TOAN

- Bétong cau thang dung BT c4p do bén nén B25¢6: R, = 145 kg/em*; R, =
10,5 kg/cm?.

- Thép Al ¢6 R, = 2250 kg/cm?
- Thép AII c6 R, = 2800 kg/cm?
- Dam chiéu nghi DT1, DT2 tiét dién 20x30 cm , DT3 tiét dién 15x30 cm
- Ban thang d=8cm
-Ban chifunghi &8=8cm
- Bac thang xay bang gach bxh = 300x160.
Hinh 8.1: Mdt bang cdu thang bo
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2100 T
— =N
-1 i
500, 2480 L 3000 L 1800 o
7 7 7500 7 /(L/[
)
Hinh 8.2: Mdt bang két cdu cdu thang bo
T [ =
T T T——— SN
| BAN THANG | S
o12 | =
o g ~
\ = = 11§ T RSN
B 2 e 5 w
L1 ‘ BAN THANG } Ll %
L ‘ 1.
( f \ | W
sod, 2080 0 3000 ob 1600 od,
7 717 7500 77 7 Lﬂ

8.2. TINH TOAN BAN THANG:
8.2.1. SO PO TINH

— Kich thuéc 150x347 cm.

— Hai canh c6 ti 1& 347/15=2 nén xem ban lam viéc theo mot phuong (loai dam).

@

— Chiéu day ban chon : h, = Dx I/m = 1,4x160/30 = 7,4 vay h, = 8cm.

— Cat mot dai ban rong 100cm theo phuong canh ngén.
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— Tinh theo so d6 dam don gian chiu tai phan b6 déu. Nhip tinh toan: 1 = 150
cm.

8.2.2. XAC PINH NOI LUC

a. Xdc dinh tdi trong ban thang:

+ Tai trong ciu thang:

300

200 260 20|20

- Bac lat d4 granit.

- Lop viia xi mang 504, day 20 trat béc.
- Bac xay gach.

- Ban thang B.T.C.T 250# ,day 80

- Lép VXM trat 5S0#, day 15.

- Lép son mau trang.

Qui déi tai trong cuia cdc 16p ra tai trong twong duong, phan bo theo chiéu dai
ban thang:

+L6p dd 6p day 2cm:  h,= (2315 + 2330)/ V157 +30% = 2,68 (cm).
+ L6p vira 16t day 2cm:  h,= 2,68 (cm).

+ Bac xay gach: h,= %(15330)/ V15° +30° = 6,71 (cm).
+ Ban thang day: 80cm.
+ L6p vira trat day : 1,5cm.
Tur d6 ta c6 bang sau thong ké nhu sau:
Lop Chiéu day y | He s6 vuot ti Tai trong tinh todn
(cm) (daN/m’) (daN/m?)
ba op 2,68 2200 1,1 64,86
Vira 1ot 2,68 1800 1,3 62,71
Gach 6,71 1800 1,1 132,86
Ban thang 8 2500 1,1 220
Vira trat 1,5 1800 1,3 35,1

Yg,=515,5 (daN/m?)
Hoat tai phan bo trén con thang 14y theo bang 3 ( TCVN2737-95 ):
q..= 300 (daN/m* )— g,= 30031,2= 360 (daN/m?).
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Tai trong toan phan: p= g, + q, = 515,5 + 360= 875,5(daN/m?).

Tai trong toan phan vuong goc véi ban thang:

Py = (g, + q,)cosa= 875,5.0,866 = 758 (daN/m?)
— Mo men 16n nhat gitta nhip M = q1*/8 = 0,76 x 1,5%/8 = 0,214 (T.m)
8.2.3. TINH THEP
— Gia thiét chieu day 16p baové a=1,5cm, h, =8 -1,5=6,5 cm.

a = M _ 0,214x10°
"™ R,bh’  145x100x6,5°

v=0,5%(1 + \/1-2¢, ) = 0,5%(1 + y1-2x0,043) = 0,978

5
A=_M __ 02100 _ygim?osu= A xio0= 18
VRN, 0978x2250x65 bh, 100x6,5

027% > 1.

=0,043<A,=0,3

x100 =

— Cot thép d < h,/10 = 80/10 = 8 mm, chon @8 c¢6 a, = 0,503 cm?.

0,503x100

— Khoang cach a = = 25,6 (cm), theo cau tao, v6i h, = 8<15 thi

7<a<20, vay ta chon a = 200. Vay thép J8al150 c6 A, = 2,5 cm?®. B6 tri nhu
hinh vé:

Hinh 8.3: BO tri thép bdn thang

850 850
g i 7 7 .
e = T
| | #120150 g ) |
—2zis | =
| | o
| | &12a150 | |
I

~ =
J‘ 000 ,L

8.3. TINH TOAN CON THANG

8.3.1. SO PO TINH

So d6 tinh: Con thang lam viéc nhu mot dam don gian nhip 1, = 3,00 (m)
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8.3.2. XAC DINH TAI TRONG VA NOI LYC
a. Chon so bé kich thudc.
Chiéu cao cua con duogc chon theo cong thiic:
1
h, = m—d Jdy
Vé6i: m=10 (cm) hé s6 phu thudc vao tai trong

1,=3,0 (m) chiéu dai tinh todn ctia con thang.

h 3,0 =0,3 (m) lay h,= 30 (cm).

¢ 10°
Chon con thang c6 tiét dién mat cat ngang bxh = 100x300 (mm)
b. Tdi trong tdc dung.
- Trong luong 16p vira trat (6=1,5 cm)
g,=0,015x (0,1 +0,3) x2x 1800 x 1,3 =28,08 (kg/m)
- Trong lugng lan can tay vin: g, = 40 (kg/m)
- Trong luong ban than con thang:
g, =0,1x0,3x2500x 1,1 =82,5 (kg/m)
- Trong lugng ban thang truyén xuong:
o = Qe X be/2 =875,5 x 1,5/ 2 =696 (kg/m)
- Tong tai trong tac dung 1én con thang:
Qy = &y + 2 + o + o = 28,08 + 40 + 82,5 + 696 = 846,58 (kg/m)
- Thanh phan tai trong tic dung vuong goc véi con thang:
q = q,.cosa = 846,58 x 0,866 = 7524 (Kg/m).
— MO0 men 16n nhat gitta nhip M = q1*/8 = 0,7524x3,47%*/8 = 1,132 (T.m)

— Luc cét 16n nhat Q= q./2 = 0,8755.3,0/2 = 1,313 (T.m)
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-
0,752T/M
-~
, 3000 ,
7 7

/ \%

Gia thiét chiéu day 16p bao vé a=2,5 cm; h, =30 -2,5 = 27,5 cm.

8.3.3. TINH THEP

* Cot thép doc

q - M _ 1132x10°
™ R,bh’®  145x15x27,5%

v =0,5x(1 + \/1-2«,, ) = 0,5%(1 + \/1-2x0,069 ) = 0,9284

M 1132x10°
yR.h,  0,9284x2250x27,5

= 0,069 < A, = 0,255

A, = 1,99 (cm?)

w= 2 5100= 299 5100 =0241% > .. =0,1%
bh, 15x27,5

— Chon 118 ¢6 a, = 2,5434 cm?. BG tri cot thép diAm con thang nhu hinh vé:
* Cot thép dai.

— Luc cat Q,, trong cdc phan tir nay véi Q,, = 1,313 (T).

— Kiém tra diéu kién:

Q<0,3 @u..¢..R;.b.h,
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0,3.R,.b.h, =0,3x1x145x10x27,5 = 15.9435 kG ~ 16T > 1,313

- Gia thiét @...¢..= 1 dé tinh toan.

- R, cuong do chiu nén tinh toan ctia bé tong.

- b bé rong ctia dam.

- h, chiéu cao tinh to4n cta dam tinh. h,=h —a=30-2,5=27,5 (cm)

Thoa man diéu kién tranh pha hoai bé tong do ting suit chinh giita cic vét nut
nghiéng.

+ Ki€m tra su can thiét phai dat cot dai:

Bo6 qua su anh hudng ctia cot doc truc nén @, =0

— Diéu kién tinh toan: Q< 0,6.R,.b.h,
Qpmin=0,6.R,.b.h,=0,6x105x15x27,5 =2.5986 kg ~2,6T > 1313T

Vay: Q,. <0,6.R,.b.n, nén dat cot dai theo cau tao.

Str dung dai &6 vdi a,,= 0,222 cm?® s6 nhanh 2, khoang céch thiét k€ cuia cot dai
dam h =300 mm s < 5., = min(h/2,200) = 150mm.

- Vay dam du kha nang chiu luc cét ta chon s = 50 mm cho dam.

, 100,
@ 1018

: #60150

1018

MAT CAT 5-5

300

Hinh 84: B6 tri cho dam DT3
8.4. TiNH TOAN BAN CHIEU NGHi

8.4.1. SO PO TINH

a. Nhip tinh todn cua badn.
— Kich thu6e 160x320 cm.
— Hai canh c6 ti 1& 32/16 = 2 nén xem ban lam viéc theo mot phuong (loai dam).

— Chiéu day ban chon : h, = 8cm.
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— Cat mot dai ban rong 100cm theo phuong canh ngén.

— Tinh theo so d6 ddm don gian chiu tai phan b6 déu. Nhip tinh todn: 1 = 160
cm.

8.4.2. XAC PINH NOI LUC

— Tai trong :
+ Trong luong ban than : 0,08x2,5x1,1 =0,22 (T/m)
+ L6p gach, vira trat, 16t : = 0,12 (T/m)

+ Hoat tai : 0,3x1,2 =0,36 (T/m)
Tai trong toan phan : 0,22 + 0,12 + 0,36 = 0,77 (T/m)

— Mo men 16n nhat gitta nhip M = q1*/8 = 0,77 x 1,6*/8 = 0,224 (T.m)
8.4.3. TINH THEP
— Gia thiét chiéu day 16p bao vé a=1,5 cm, h, =8 -1,5=6,5 cm.

o = M _ 0224x10°
™ R,bh’  145x100x6,5’

v=0,5x(1 + J1-2a_ ) = 0,5%(1 + \1-2x0,0366) = 0,981

=0,0366 < a,= 0,255

5
A=-M_ _ 0228dA0  _yseyem?y—sy= A x100= 2201 w100 =
7.R.hy 0,981x2250x6,5 b.h, 100x6,5
0,24% >

— Cot thép d <h,/10 = 80/10 = 8 mm, chon @8 ¢6 a, = 0,503 cm®.

0,503x100

— Khoang cach a = = 25,6 (cm) theo cdu tao, v6i h, = 8<15 thi

7<a<20 cm, vay ta chon a = 150. Vay thép &8a150 c¢6 A, = 2,5 cm?’. BS tri nhu
hinh vé:
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3700
200 3200 300
W 850 850W
. @L<
_ — — 4%3 L
984150 2 980150
A— = .
383750 — =
CHIEU NGHI
I |1 § I N

Hinh 8.6: BO tri thép bdn chiéu nghi
8.5. TINH TOAN DAM CHIEU NGHi DT1, CHIEU T8I DT2

8.5.1. SO PO TiNH

— Dam chiéu nghi.

— Chon kich thudgc dam : b x h =20x30 cm.

— Chiéu day 16p BT bao vé: a =3cm, h, =30 - 3 =27 cm.

— So do tinh nhu dam don gian.

8.5.2. XAC DINH NOI LUC

* Tai trong tac dung :

- Trong luong ban than dam.
g,=0,2.0,3.2500. 1,1 =165 (kg/m)

- Trong luong 16p vira trat day 15 mm
g,.=(00,2+0,3).0,015.2.1800 . 1,3 = 35,1 (kg/m)

- Tai trong phan bé do ban chiéu nghi truyén vao.
g.,=1,6/2.770 =616 (kg/m).

+ Téng tai trong phan bo déu tdc dung 1én ddm chi€u nghi.
qQy = e + &+ &, = 165 + 35,1 + 616=816,1 (kg/m)

- Tai trong tap trung do c6n thang truyén vao.
P = Q..cosa = 1,313.0,866 = 1137,058 (kg).

* So d6 tinh todn:
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1,137T7

0,816T/M
éﬂ Loy bbbyl ém
L 5700 L
7 7
3,5T/M
- Gia tri mémen 16n nhat trong dam la:
2
M_ =M +M° = % Lpli2= W 11137.1,85=35(T.m)
- Gia tri luc cat 16n nhat trong dam Ia:
Q. :q?" +p=081937 1157 2646(T)
* Tinh todn cot thép doc.
-Chona=25cm; h,=30-2,5=27,5cm
M 350000 —0,1595< a,

., =
R,.b.h? 145202757

y=05.(1+1-2«, ) = 0,5.(1+1-2.0,1595) = 0,913
A __ M _ 350000
* yR.h, 0913.280027,5

=5 10005= 498
b.h 20.27,5

(o]

= 4,98cm?

100%=0,942%> . =0,15%

- Chon 222 ¢6 A, = 5,968 cm? 16p trén dit theo ciu tao 216 & phia trén.
* Cot dai:
+ Luc cét 16n nhat: Q,,, = 3,5 (T)
+ Kiém tra diéu kién han ché: Q <k, R bh,
Q.. =35T< 03.R,.bh, =03 x 145 x20 x 31 =23925 kg ~24 T
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Thoa man di€u kién tranh pha hoai bé tong do ting suét chinh giita cc vét
nut nghiéng.

+ Kiém tra su can thiét phai dat cot dai:
Bo6 qua su anh hudng ctia cot doc truc nén @, =0
— Diéu kién tinh todn: Q< 0,6.R,.b.h,
Qppin=0,6.R,.b.h, = 0,6x105x20x27,5 = 3.654 kg~3,65T >35T
Vay: Q, <0,6.R,.b.h, nén dat cot dai theo cau tao.

Str dung dai &6 vdéi a,,= 0,222 cm? s6 nhanh 2, khoang céch thiét k& cuia cot dai
dam h =300 mm s < s, = min(h/2,200) = 150mm.

- Vay dam du kha nang chiu luc cét ta chon s = 150 mm cho dam.

Hinh 8.7: BO tri thép dam chiéu nghi, chiéu tdi

DAM DT1-DT2
@2@16
t . e
(5 s =
-
@2@22

200

9. THIET KE MONG

9.1. PANH GIA PIEU KIEN DiA CHAT VA CHON GIAI PHAP MONG

9.1.1. DAC DIEM DiA TANG VA CAC CHi TIEU CO LY NEN DAT
Nén dat dugc phan loai theo hé thong USCS - ASTM.

1. Lop dat thi nhat: Dat san 14p ¢6 chieu day la 2,3m, thanh phan khong
dong nhit bao gom: dat sét 1an cat, gach vo, trang thai roi x6p; mau vang,
nau.

2. Loép dat tht 2: Ky hiéu CH, dat sét vo co c6 do déo cao, mau vang nau,
dang dat sét béo. Chiéu day 9,2m. Tri s6 xuyén tiéu chuin SPT 1a N =15,
Thanh phan bao gom :

— Hat cat: 5%.
— Hat sét: 95%.
— Hat s6i: 0%.
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3. Lop dat tha 3: Ky hiéu CL ,dat sét vo co, do déo tur thap dén trung binh,
1an cédt, mau vang nau, thudc loai dat sét gay, chiéu day 5,5m. Tri s6
xuyén tiéu chudn SPT 1a N=18. Thanh phan bao gém:

— Hat cat: 15%.
— Hat sét: 85%.
— Hat s6i: 0%.

4. Ldp dat thit 4: Ky hieu SW-SM, dat cét chit vira 1an bui sét, chiéu day
14,5m. Tri s6 xuyén tiéu chuan SPT 1a N = 27. Thanh phan bao gom:

— Hat cat: 88%.
— Hat sét: 12%.
— Hat s6i: 0%.

5. Ldp dat thit 5: Ky hiéu SW- SP, dat cét chat vira 1an cu6i soi, chiéu day
7,3m. Tri s6 xuyén tiéu chuan SPT 1a N = 45. Thanh phan bao gém :

— Hat cat: 70%.
— Hat sét: 5%.
— Hat soi: 25%.

6. Lép dat thit 6: Ky hiéu GW, soi cudi cip phoi tot, 1an cét, tri s6 xuyén tiéu
chuan SPT, N = 69.

— Hat cat: 38%.

— Hat sét: 4,3%.

— Hat s0i: 57,8%.
Nhdn xét:
— L6p dat tha hai 12 16p dat yéu.

— L&p 3, 4 c6 gid tri xuyén tiéu chudn bién doi trong mot pham vi kha 16n, gia
tri 14y dé tinh todn 1a gid trung binh, khong thich hop dung dé€ chiu tai trong clia
cong trinh.

— LGp dét thit 5 ¢6 gia tri xuyén tiéu chuin kha cao N=45, rit thich hop dé xay
dung cic cong trinh trung binh.

— Ldp dat thit 6 c6 tri s6 SPT 1a N=69. Day 1a 16p dat rat t6t d€ diat nén méng
cong trinh. Néu dung phuong 4n méng coc khoan nhoi, miii coc chong trén 16p
dat nay thi stc chiu tai ctia coc s€ tang 1én rit nhiéu, ddp ung dugc yéu cau cua
cac cong trinh nha nhi€u tang c6 tai tai trong 16n.

- L _ W_w_—_ W Y YWYWWW] e e e 104
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Bdng 9.1: Bdng cdc chi tiéu co'ly ciia cdc lop dat.

Phan kién tric

STT Tén chi tiéu Ky Don vi Lép | Lép | Lép | Lép | Lop
coly hiéu 2 3 4 5 6

1 | Do am tu nhién w % 29 1275|295 | 1,95 | 1,98
2 ?}E‘;ﬁ trong vo | gem® | 194 | 1,65 | 191 | 1,89 | 2
3 | Dung trong kho v | glem® | 1,49 | 1,38 | 1,43
4 | Dung trong ddy néi | y,, | g/em’ | 0,94 | 0,86 | 0,89 | 0,96 | 0,98
5 | Trong luong riéng A g/em® | 2,71 | 2,65 | 2,67 | 2,72 | 2,69
6 | Hé so rong e 0,82 | 0,92 | 0,87
7 | Do rong n % 45,08 | 47,93 | 46,5
8 | Do bao hoa G 0,96 | 0,79 | 0,91
9 | Gi6i han nhao W, % 53,69 | 40,0 | 42,0
10 | Gi6i han déo W, % 28 25,63 | 27,0
11 | Chiso déo A % 25,69 | 14,37 | 15,0
12 | Do sét B 0,04 | 0,13 | 0,17
13 | Heé s6 nén lin a,, | cm?’kG | 0,44 | 0,5
14 | Luc dinh don vi ¢ | kG/em*| 0,55 | 0,3 | 0,32
15 | G6c ma sét trong [0) © 18° 13° | 14° | 40° | 45°
16 | Modun bién dang E, | KG/cm® 200 | 300

Hinh 9.1: Tru dia chdt cong trinh
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9.1.2. CHON GIAI PHAP MONG

— Viéc lua chon phuong an méng ¢6 y nghia rat 16n vi n6 lién quan truc tiép
dén cong trinh vé phuong dién chiu luc, kha nang thi cong, gid thanh cong trinh
va diéu kién st dung binh thuong cua cong trinh.

9.1.2.1. Phuong an coc khoan nhoi.
Uu diém:

— Coc ¢6 thé dat dén do sau 16n, thudng cdm vao 16p dat tot nén kha nang chiu
luc cao, thi cong ém diu, khong anh hudng dén cac cong trinh xung quanh (gay
lin, pha hoai nén dat, ti€ng 6n)

Nhuoc diém:
— Doi hdi cic thiét bi thi cong hién dai va cac chuyén gia nhic¢u kinh nghiém.
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— Kho kiém tra chat lugng 16 khoan va than coc sau khi d6 bé tong ciing nhu su
tiép xuc khong tot gitta mii coc va 16p dat chiu luc.

— Gi4 thanh thi cong va thi nghiém kiém tra chat luong coc 16n.

— Cong trudong bi ban do bin va bentonite chay ra.

9.1.2.2. Phuong an coc barrete va tuong chan

Coc barrete c6 kich thudc 16n nén stc chiu tai cua no cling 16n hon coc khoan
nhoi, ¢6 thé dat dén 6000 tan va rat uu viét khi xay dung cdc cong trinh ¢4 nhiéu
tdng hdm vi né 12 twdng cir chong tham cho cac ting ham, va né c6 thé thi cong
dén do sau khong han ché. Tudng chén vira ¢6 tdc dung chiu luc nhu tudng ting
ham vira ¢6 chifc ning nhu twdng cir va kha ning chong thdm rat t6t nén c6 thé
st dung két hop dé giam chi phi, ddm bao khong dnh hudng dén cong trinh xung
quanh. Tuy nhién coc barrete chi dung cho cac cong trinh c6 tai trong 16n va xay
dung trén nén dat yéu vi gia thanh cta no rat cao.
9.1.2.3. Két hop 2 phuong ana vab

Nhugc diém: Giong hai phuong an trén.

Uu diém: Két hop duoc uu diém clia hai phuong 4n trén, nhat 12 vu diém cua
coc barrete va tuong chan chong thdm cho cédc ting ham, tin dung dién tich xay
dung, giam dién tich bi chi€ém choé trong thi cong.

Lua chon phuong an:

— Cong trinh “chung cu tdi dinh cw Hoai Pirc - Ha Noi”’ 1a cong trinh ¢6 quy
mo vira phai (10 ting) nén lua chon phuong an coc khoan nhoi la thich hgp nhat.
Coc khoan nhoi dugc sitr dung dé chiu tai trong dué6i cac cot va dudi 16i thang
mdy. Coc s& duoc chong trén 16p dat t6t (16p 6) dé tang siic chiu tai.

9.2. TINH TOAN DAl MONG M1

— Tai trong nguy hiém tdc dung tai chan cot D2 (Phan tir 31) 1ay tlr bang t6 hop:
N, =-609,78 T M,, =49,32Tm Q, =14,09T

9.2.1. CHON DO SAU DAT DAI VA CAC KiCH THUSC CO BAN KHAC

+ Du kién dung coc khoan nhéi dudng kinh 800mm bé tong cap do bén B25 thép
nhém AII thép doc chiu luc, thép dai chon theo cau tao dai xoidn &10a200.

+ Khoang céach gitta cac cot thép doc (chi) khong nho hon 10cm.

+ V6i coc ¢6 dién tich tiét dién bang: n.d*/4 = 0,503 m?, chon thép c¢6 ham luong
vao khoang 1%. C6 A, > 1%.0,503 = 0,503.10% m*= 50,3 cm?.
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+ Chon 20220, c¢6 A, = 20.3,14 = 62,8 cm? B6 tri 2/3 chiéu dai coc tir trén

xudng, 1/3 con lai ta bo tri 1225 chiéu dai coc.

— Coc cam vao 16p dat 6 1a 16p cudi so6i 2 m, dén cao trinh - 42,0 m

— Chiéu cao dai so bo xdc dinh theo cong thiic: h, = (0,08 + 0,12)xn, véi n 1a s6
tang = 10 - ta chon chiéu cao dai =2,0 m

— Chon chiéu sau dat dai & cot - 2,90 m

9.2.2. XAC PINH SUC CHiu TAI cUA cocC

— Be tong coc sur dung BT thuong pham B25 cap do bén nén R, = 145 kg/cm*.
— Thép coc nhém Al ¢6 R, = 2800 kG/cm?.

— Sttc chiu tai clia cédc loai coc duoc xac dinh bang nhiéu phuong phéap khac
nhau d€ so sanh két qua, tir d6 chon ra mot gia tri thich hgp 1am gia tri tinh toén.

— Stic chiu tai ctia cac loai coc dugc xac dinh theo cac phuong phap sau:
+ Theo vat liéu 1am coc (Bétong cip do bén nén B25).
+ Theo dat nén.
9.2.2.1. Xac dinh sirc chiu tai cia coc theo vat liéu:
Pyy=mo (m m,R, F, + R A)).
Trong do:
+ m hé s6 diéu kién lam viéc m = 1
Hé s6 uén doc ¢ =1.

m, hé s6 diéu kién lam viéc d6i v6i coc nhoi m, = 0,85

+ 4+ o+

m, hé so diéu kién 1am viéc, ké dén anh hudng ctia phuong phdp thi cong
coc, doi v6i coc nhoi m,= 0,7

R, Cap do bén cua B25 lay R, = 60 kG/m*
R, cudng do chiu nén cia cot thép, thép AIl 1ay R, = 2000 kg/m?
F. dién tich tiét dién phan bé tong = 3,142.40%-20.3,14 = 4964,4 cm’

+ o+ o+

+ A, dién tich tiét dién phéan c6t thép = 62,8 cm?
— So bo bo tri cot thép trong cdc coc nhu sau:

— Coc khoan nhoi: @800 D =0,80 m
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Phan kién tric

— Coc @800: 20820 c6 A = 62,8 cm?

Bdng 9.2 : Sitc chiu tai cua coc theo vdt liéu

Loai coc

R, (kG/cm?)

F,(cm?)

R, (kG/cm?)

A (cm?)

P vl(t)

@ 800

60

49644

2000

62,8

423,64

9.2.2.2. Xac dinh sirc chiu tai cua coc theo dat nén

X4c dinh stc chiu tai cia coc theo dat nén dugc xdc dinh theo TCXD 205:
2005, Méng coc - tieu chudn thiét ké:

P, = m (mgXRXF + u > m,f,1)).

Trong do:

+ m - hé s0 diéu kién lam viéc, coc tua trén tAng cudi soi, m =1.

+ myg - hé s6 di€u kién lam viéc cua dat dudi miii coc, my =1.

+ R - cudng do6 chiu tai cta dat duéi mili coc, xac dinh theo cong thiic:

R =0,75B (y¢ *dxA + o Xy, xLxB)

Véi:
- a, B, A, B la cac hé s6 khong thit nguyén, tra bang A6. Lép dat 6 ¢c6 ¢ = 45°
chiéu dai coc L = 39,1 m, tra duoc: A=163, B=260, a. =0,77, 3 = 0,17.
- v¢ 12 dung trong day néi 16p dat thit 6 du6i mili coc, 7,=0,98 t/m’.
- Yy 12 dung trong ddy ndi trung binh cac 16p dat, v, = 0,91 t/m°.
- d 1a duong kinh coc nho6i @800: d = 0,80m
- Gia tri cua R tinh dugc: R = 713,14 (T/m2)
- F - dién tich tiét dién coc.
- u - chu vi coc.

- m;, - hé s6 diéu kién 1am viéc clia dat & mit bén coc, d6 bé tong coc trong dung
dich bentonite thi m; = 0,6.

- 1i - chiéu dai 16p dat thit i & bén than coc.
- fi - ma sat bén cua 16p dat thi i & bén than coc, dugc xac dinh trong bang sau:

Bdng 9.3: Bdng tinh cdc hé so diéu kién lam viéc cua coc va ma sdt bén ciia
cdc ldp ddt ¢ bén thdn coc

Lép dat | Do sét Lép |

B (m)

Do sau

h,(m) f, (t/m?) my

mgl,f,
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Lop2 | 004 | 07 10,95 68 | 06 | 447
2,0 12,5 685 | 06 | 822

Lép3 | 013 | 20 14,5 713 | 06 | 856
15 16,25 734 | 06 | 66l

2.0 18,0 778 | 06 | 934

2.0 20,0 79 | 06 | 948

2,0 22,0 822 | 06 | 96

Lép4 | 017 | 20 24,0 846 | 06 | 10,15
2,0 26,0 874 | 06 | 1049

2.0 28,0 002 | 06 | 1082

25 30,25 932 | 06 | 1398

2.0 325 065 | 06 | 1158

Lons | camo 2" 345 0 | 06 | 1200
2.0 36,5 0 | 06 | 1200

13 38,15 0 | 06 | 7.80

Lép 6 CS‘E;’I 2,0 398 0 | 06 | 1200
e 26 42,1 10 | 06 | 1560
172,97

Tri s6 tinh todn cua stc chiu tai cia coc theo dét nén 1ay theo cong thiic:
P.=P,/2,5=1103,3/2,5 =442 (T)
Két qua tinh thé hién trong bang 9.4

Bdng 9.4: Siic chiu tdi cua coc theo ddt nén

Coc @ (m) | Rt/m? | F(m* | u(m) mL.f; P,
?800 0,80 713,14 | 0,503 2,52 172,97 | 1103,3

P, < Py, nén stc chiu tai cua coc 14y 420 (T)
9.2.2.3. Xac dinh Kkich thudc dai méng va so luong coc
— Dé céc coc it anh hudng 14n nhau, ¢6 thé coi 1a cic coc don, cic coc duoc bo

tri trong dai sao cho khoang céach gitra tim cac coc dam bao >3d.
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Ap luc tinh toan do phéan luc ddu coc tic dung lén ddy dai:

R 420
p' = (3;)2 =@ 140(T /m?)

Dién tich so bo cua day dai:
N t
=_ Yo
ptt - )/tbh'n
Trong d6: h la do sau dat day dai h =2(m)

sb

n =1,1 1a hé s6 vuot tai
Y =2(T/m?)1a tri trung binh cla trong lugng riéng cta dai coc va dat trén
bac dai

FleM — 5,84(m2)
140-2x2x11

Chon kich thuéc dai méng M1 nhu sau 2x5 m
— Dién tich d€ dai: F, = 2x5 = 10 m?
— Luc doc tinh toan tac dung dén day dai :
Ny =N + Ny + Ny
+ Trong luong cua dai:
Ngi' = nxXFyxhy Xy, = 1,1x2x5x2x2.5=55T
+ Trong luong cta dat trén dai:
Ny = nxEFxh xy = 1,1x2x5x0,9%2 = 19,8 T
= Luc doc tinh todn tac dung dén day dai :
N"=N_" 4+ Ng;" + Nyg'' = 609,78 + 55 + 19,8 = 684,58 T
— Xac dinh s6 lugng coc can thiét:
+ S0 luong coc so bo:

t
ne ﬁN— _12x 684,58
P 420

=145

Ta chon s6 Iuong coc 1a 2 va bo tri nhu hinh vé
Hinh 9.2: Bo'tri coc cho dai M1
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e

1700 L 1700 Laoo,
i 5000 .

2000

2%
8

+

— Kiém tra diéu kién méng coc dai thdp
Do sau dat dai phai dat diéu kién dé tinh todn theo so d6 moéng coc dai thap :
h ;=0,7h ..

Trong d6 : h la do sau cua day dai.

_ s —2) [2Q
hm min _tg(45 2) ]/b

+ v va ¢ 1 trong luong thé tich tu nhién cua dat tir ddy dai trd 1én va géc ma
sat trong;

+ 2.Q Ia téng tai trong ngang;
+ b2 canh cha ddy dai theo phuong thang géc véi téng luc ngang;

0
_=1tg(45° _E) 14,09 =1,46m

hmmln
194x2

h,s>0,7%x1,46 = 1,022 m. Thoa man di¢u kién h,, =2 m da chon.
9.2.2.4. Kiém tra sirc chiu tai coc
— Tai trong truyén Ién coc dugc xac dinh theo cong thiic:

pt N“ MY, _68458 4932x17 _ [3568T < b.. =56657T
mecmin = ZYZ 2 T 17%x2 327.8T < p,. =56657T

ViP_. =327,8 T > 0 nén khong phai ki€ém tra coc chiu nho.

Vay coc du kha nang chiu luc.

9.2.2.5. Tinh ltin cua méng

— So do6 tinh

Tinh nhu méng nong véi khdi méng quy ude duge xac dinh nhu hinh vé

Hinh 9.3: Khoi méng quy udc dai méng M1
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+ GO6c mo a = ¢, /4

0, = > @ 18x9,2+13x5,5+14x14,5 + 40x7,3 + 45x2
" 3h 391

= o =21,03/4=5,26°

=2103

+ Dién tich d¢ méng qui udc:
A=a+2Litg(a) =42 +2x39,1xtg(5,26°) = 14,4 m
B=b+2.L.tg(a) = 0,8 +2%39,1%tg(5,26°) = 6,4 m
+ Trong luong riéng trung binh cua céc 16p dat

_9,2x1,94+5,5x1,65+14,5x1,91+ 7,3x1,89 + 2x2

=185 (T/m?
301 (T/m”)

Ytb

+ Ung sudt gay lan tai ddy méng khoi quy udc.
Gy = Oy - Y*h
o,: Ung sudt trung binh tai ddy méng khéi quy ude do tai trong tiéu chudn
gay ra.
N tc

C,=
th
Fou

(t/m?)

Gan ding thién vé an toan ta 1ay:

o~ Ni | Que
NE Tt
Trong d6 : N, la tai trong tinh toan tai day dai N, = 684,58 T
Q.. la trong luong 2 coc Q,, =2x58,93 =117,86 T

Q,, 12 trong lugng dat khoi méng
Q,, = 1,83x3829,25 =7007,52 T
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N = 684,58 + 117,86 +700752=773701 T

11 11
F,=14,4x6,4=92,16 m’
773701

=>C,= =8395 (T/m?)

9216

v: Trong luong trung binh cla cédc 16p dat nam trén ddy méng khoi quy udc; y =
1,83 (T/m?)

h: Chiéu sau tinh tir mat dat tu nhién dén ddy méng; h =41,55 m.
= G, = 83,95 - 1,83%41,55 =791 (T/m?)
=P, = 6, =791 (T/m%)
+ Do lin du béo:

Dung phuong phap nén bién dang tuyén tinh 1a thich hop vi dat dudi mii coc
la tot.

Vay do lun tinh toan:
S = pxbxkx(1-u?)/E = 7,91x6,4x0,7%(1 - 0,3%)/40000 = 0,08 cm
S<S,=8cm
Vay méng dam bao do lin cho phép.

9.2.2.6. Kiém tra do bén dai

Hinh 9.4: So do dé tinh todn choc thung dai coc

2000

@@@

Lsoo L 1700 L 1700 _lson
T T
5000

- ZO‘OO

a. Kiém tra cot choc thiing dai theo dang hinh thdap

N 14
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Tir cot vé 1 goc 45°, ta thay bao trum ra ngoai truc cot nén dai khong bi
dam thung.

= Dai méng khong bi pha hoai do choc thiing
b. Kiém tra bén theo tiét dién nghiéng
P < Bxbxh xR,

P: phan luc téng tai cic dinh coc nim giita mat phang cit qua mép cot hoic tru
va mép dai gan nhit
P=356,8 T

B=0,7x 1+
C

c: khoang cach tir mép cot dén mép hang coc dang xét

vi ¢ =0,85 m < 0,5h,

B =0,7x /1+( ooh ) =1,57

VP =1,57x2x1,96x100 = 615,44 T

P =356,8< VP = 615,44 T do vay dai dam bao khong bi pha hoai trén tiét dién
nghiéng.

9.2.2.7. Tinh toan cot thép
a. Cot thép dai coc theo phuong chiu luc

Hinh 9.5: So do dé tinh todn dai chiu uén

800, 1700 , 1700 800

[

{ 9d)o
HOEeE O

l l

Z—ﬁ

250

L

=
o

L 2000

Coi dai méng dugc ngam vao chan cot tinh toan nhu cau kién cong xon
chiu uén Tinh dién tich cot thép dat theo phuong canh dai. Tai tiét dién I-I c6:

M =P__xr=356,8x(1,7 — 0,45) = 446 Tm

N 15
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M 356,8x10°

= = =76,53cm’
0,9R.h,  09x2800x185

Du kién dung thép ¢30, f, = 7,06 cm?, khoang céch gifta cdc cot thép la

200x7,06
a=———

=18,45cm
76,53

Chon 13¢30 c6 A, = 91,78 cm?, a = 150mm

Ham luong cot thép: u= th:O 100% =0,1%

b. Cot thép dai coc theo phuong vuéng goc phuong chiu luc
Chon thép 26420 c6 Fa,; = 81,69 cm?, a = 200mm

Ham Iugng cot thép: = bFr? 100% = 0,22 %

0

c. Cot thép coc khoan nhoi
Cot thép doc dat 18425 c6 Fa =88,36 cm?, a = 180mm

Cot dai chon $8a200
Hinh 9.6 :So do bo'tri cot thép mdt bang méng M1

L
+

’:J 1 |/ = =
_ Tl == _ [ §_@
T Y T, 5]
/ \ /
4 g I/ “
:| 13032

! T o150 0

L 0200 C
e 2100 + 600 + 2300 -

| 5000 i

9.3. TINH TOAN DAl MONG M2

Dic diém két cau: Méng M2 1a méng duéi 2 cot cach nhau 3,08m. Do
khodng cdch giita 2 cot truc B va C ngén, do tai trong & chan cot khd 16n, dién
tich dai kha rong nén ta dung phuong 4n moéng dd 2 cot (méng hop khoi).

Hinh 9.7: Bai méng M2
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Q1 M1 M2 Q2

= XX sTXXKE

2000

1775 45 1775
4000

oesqbool 2180 lsaool%z
6000

+ S0 liéu tai trong: Nhu phan méng M1
+ Tai trong tinh toan dudi chan cac cot, trén mat dai:

Bdng 9.5: Noi luc tai tiét dién 1-1ciua cdc phan w11, 21

Phanttr | M, (Tm) N, (T) Q, (T)
11 - 47,709 -761,442 - 12,088
21 46,125 - 750,727 11,534
— Ta tinh tai trong dudi 2 cot tuong duong véi tai trong dudi 1 cot :
M=M,+M,
N=N,+N,
0=0,+0,

9.3.1. XAC DINH KiCH THUSC PAI MONG VA $6 LUGNG COC

9.3.1.1. Xac dinh s6 luong coc can thiét

— DE cic coc it anh hudng 14n nhau,cé thé coi la cic coc don, cic coc dugc bo
tri trong dai sao cho khoang cach gitra tim ciac coc dam bao >3d.

Ap luc tinh todn do phén luc ddu coc tic dung lén ddy dai:

. Pt _ 56657

= Ga)? _(3x0,8)2 =98,36(T /m*)

p
Dién tich so bo cua day dai:
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Ntt
Fsb= H—O
p _7/tbhn

Trong d6: hla do sau dat day dai h =2(m)
n =1,1 1a hé s6 vuot tai

Yo =2(T/m?)la tri trung binh cla trong lugng riéng ctia dai coc va dat
trén bac dai
_ 761,442+ 750,727
® 9836-2x2x11

=16,09(m?)

Chon kich thuéc dai méng M2 nhu sau 4X6 m
— Dién tich d€ dai: F, = 6,0x4,0 = 24,0 m*
— Luc doc tinh toan tic dung dén day dai :
N, =N+ Ny + Ny

+ Trong luong cua dai:
Ny = nXE Xh, Xy, = 1,1X6%4x2%x2.5 = 132 T

+ Trong luong cta dat trén dai:
Ny = nXF xh Xy = 1,1x2%5%x0,9x2 = 19,8 T
= Luc doc tinh toan tac dung dén day dai :
N =N+ Ny + Nyg' = 761,442 + 750,727 + 132 + 19,8 = 1663,969 T
— Xac dinh s6 luong coc can thiét

+ S6 lugng coc so bo:

tt
n=pll 121008909 _ g
P 41573

Ta chon s6 Iuong coc 1a 5 va bo tri nhu hinh vé

Hinh 9.8 : Bo'tri coc dai M2
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LG 1O

i
O,
:
®

QB_O_Q_,@' !

® ©

9.3.1.2. Kiém tra diéu kién mong coc dai thap

Do sau dat dai phai dat diéu kién dé tinh toan theo so d6 méng coc dai
thap: h_, = 0,7h

min

Trong d6 : h 1a do chon sau cua day dai.

_ g5~ 2 |ZQ
hmin_tg(45 2) Q/b

vy va ¢ 1a trong luong thé tich tu nhién va géc ma sdt trong clia dat tir ddy dai trd Ién;
> Q Ia téng tai trong nim ngang;
b 12 canh clia ddy dai theo phuong thang géc véi téng luc ngang;

Vay :

h

0
_ tg(45° 15 )\/12,088+11534 _134m

mmin 2 1,94x4

h,_,>0,7%1,34= 0,397 m. Thod man diéu kién h,_, = 2 m da chon.
9.3.2. KIEM TRA SUC CHiU TAI cOC
— Tai trong truyén lén coc dugc xac dinh theo cong thiic:

M, Yow _ 1663969 93834x22 _ [3435T < P.. =56657T

" Ntt
Pmax min — * = - - -
™ N D YE 5 2,2% x4 3221T < p,. =56657T

coc —

— ViP,_, =322,1 T > 0 nén khong phai kiém tra coc chiu nhé.
Vay coc du kha nang chiu luc.

9.3.3. TINH LOUN CUA MONG
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— S0 do tinh: Tinh nhu méng nong véi khéi méng quy udc dugc xac dinh nhu
hinh v&
Hinh 9.9: So do khoi méng quy woc dai M2
AN A0

s ey

5,26

1=39,1 m

l

+ Goc mé o = @, /4

Z% 'hi =21 ’030

TS
= a=21,03/4=5,26°
+ Kich thuée cia d€ mong qui udce:
A =a+2Lxtg(a) = 5,2 + 2x39,1xtg(5,26°) = 12,4 m
B =b + 2Lxtg(a) = 3,2+ 2%39,1%tg(5,26°) = 10,4 m
+ Trong lugng riéng trung binh cta cdc 16p dat: y, = 1,85 (T/m?)
+ Ung sudt gay lan tai ddy méng khoi quy udc.
G, = Oy - vh
o,,: Ung sut trung binh tai ddy méng khoi quy udc do tai trong tiéu chudn gay ra.

NIC

G, = —— (tm’)

qu

Gan ddng thién vé an toan ta 1dy: N* = 1—; + % Qu
N, 1a tai trong tinh todn tai day dai N,=1663,969 T

Trong do :
=5%1,2x39,1%x3,14x2,5%0,42°=295 T

Q. 12 trong lugng 5 coc Q,,,
Q,, 1a trong lugng dat méng kh6i méng quy udc
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Q,, = 1,83x12,4x10,4%39,1 = 922747 T

y© _ 1663969 295
11 11

F,=12,4x10,4 =128,96 m*

oo 1100835
128,96

+9227,47=1100835 T

=85,36 (t/m?)

v: Trong luong trung binh ctia céc 16p dat nim trén ddy méng khoi quy udc.
y = 1,83 (T/m?)
h: Chiéu sau tinh tir mat dat tu nhién dén ddy méng; h =41,55 m.
= o, = 85,36 - 1,83%41,55 = 9,32 (T/m?)
=P, = o, =9,32 (T/m’)
+ DO lin du bdo: Dung phuong phdp nén bién dang tuyén tinh 1a thich hop
vi dat dudi miii coc la dat tot.
Vay do lun tinh toan:
S = pxbxkx(1-p,*)/E =9,32x10,4x0,7%(1 - 0,3%)/40000 = 0,15 cm
S=0,15< Sgh=8cm
Vay méng dam bao do lin cho phép.
9.3.4. KIEM TRA DO BEN DAI

Hinh 9.10 : So dé dé tinh todn choc thing dai coc M2

N1 N2

Q1 M1 M2 Q2
A\ BE
T XX FTXXF
45’ gt
o g
O g
O O
q[ 6000 q[

— Kiém tra cét choc thiing dai theo dang hinh thdp.
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Tir cot vé 1 goc 45°, ta thay bao trum ra ngoai truc cot nén dai khong
bi dam thung.

Két luan: Pai mong khong bi pha hoai do choc thung
— Kiém tra bén theo tiét dién nghiéng
P < Bxbxh xR,

. P: phan luc tdng tai cdc dinh coc nidm gifta mat phang cit qua mép cot
hoac tru va mép dai gan nhat: P=3435T

B=0,71/1+(h—°)2
C

+ c: khoang cach tr mép cot dén mép hang coc dang xét. Vi ¢ = 0,4m <

0,5h, nén ta c6 B =0,7 14—y =1,57
0,5.h,

VP =1,57%x4%1,95%x100 =1224,6 T
P =343,5< VP do vay dai dam bao khong bi pha hoai trén tiét dién nghiéng.
9.3.5. TINH TOAN COT THEP

9.3.5.1. Cot thép dai coc theo phuong chiu luc

Hinh 9.11: So do dé tinh todn dai chiu uon

9800
=1

8800

@

o | aao | koo

Coi dai méng dugc ngam vao chan cot tinh toan nhu ciu kién congxon
chiu uén. Tinh dién tich cot thép dat theo phuong canh dai. Tai tiét dién I-1 c6:

M =2P__ xr=2x343,5x0,210 = 144,27 Tm

5
Fa= M ___ 142740° 00 o
09xR xh,  0,9x2800x185

- 22
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Ham lugng cot thép: u= bF;O 100% = 0,042% < 1.,

Dit theo ciu tao: 1925a200, ¢6 Fa, = 93,27 cm?
9.3.5.2. Cot thép dai coc theo phuong vuong géc phuong chiu luc
Tai tiét dién II-1I:
M =2P,_ . xr = 2%343,5%0,975 = 669,825 Tm

_ M 669825x10°
09xR xh, 0,9x2800x185

Fay =14368cm?

Chon 30925 c¢6 Fa = 147,27 cm?, a = 200 mm

Ham lugng cot thép: = ngo 100% =0,133%

9.3.5.3. Cot thép coc

Cot thép doc dat 15¢25 c6 Fa = 73,64 cm®
Cot dai chon ¢8a200
Hinh 9.12 : So do bo'tri cot thép mong M2
©

@8

2190
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PHAN THI CONG

(KHOI LUCONG: 45%)

GV HUONG DAN : TH.S NGUYEN TAT THANG
SV THUC HIEN : LE MINH TUAN

LSP : XD1102

MA sO : 111034

GI01 THIEU VE CONG TRINH

1.1. TEN CONG TRINH: ‘CHUNG CU TAI PINH CU THANH PHO HA NQI’

II. 1.2. GIOI THIEU CHUNG

Hién nay, cong trinh kién tric cao ting dang duoc xay dung khd phd bién
¢ Viét Nam v6i chiic nang phong phu: nha ¢, nha lam viéc, van phong, khach
san, ngan hang, trung tam thuong mai. Nhitng cong trinh nay da giai quyét duoc
phan nao nhu ciu nha & cho ngudi dan ciing nhu nhu ciu cao vé st dung mat
bang x4y dung trong ndi thanh trong khi quy dat & cdc thanh phé 16n ctia nudc ta
von hét sitc chat hep. Cong trinh xay dung “Khu nha o tdi dinh cu Hoai Dirc
Ha Noi” 1a mot phan thuc hién muc dich nay.

Nham muc dich phuc vu nhu cdu & va sinh hoat nghi ngoi clia ngudi dan,
nha chung cu “Khu nha o tdi dinh cu cua Thanh phé Ha Noi” dugc xay dung
két hop véi cac cong trinh khac nhu siéu thi, cho, san van dong, trung tam hanh
chinh, tao thanh mot khu doé thi méi. Do dé, kién triic cong trinh khong nhiing
ddp ting dugc ddy du céc cong nang st dung ma con phit hgp véi kién tric téng

_— N 124
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thé khu do thi noi xay dung cong trinh va phlt hgp v6i qui hoach chung cua

thanh pho.

Cong trinh gém 10 tdng, dién tich san tdng 1 12 1145 m?, dién tich san
tdng dién hinh 1a 1145 m? tdng dién tich toan nha 11450 m*. TAng 1 véi phan 16n
12 noi dé xe, ngoai ra 1a ban quan ly, bao vé ... Cic tdng con lai véi 10 can ho
mdi ting, céc can ho déu khép kin véi 3+4 phong, dién tich 1 can ho 53+128 m>.
Toan bo cong trinh khi hoan thanh s& dap ing duogc cho 90 can hd, moi can ho

c6 thé & tir 3+5 ngudi.

BANG 1.1: TONG HOP CHi TIEU KY THUAT TANG 1

Phan kién tric

CAC KHONG GIAN DIEN TICH TY LE
DIEN TiCH DE XE 572 50%
GIAO THONG PHU TRO 573 50%
TONG SO 1145 100%

BANG 1.2: TONG HOP CHi TIEU KY THUAT TANG DIEN HiNH

CAC KHONG GIAN DIEN TiCH TY LE
DIENTICH & 780 68,1%
GIAO THONG PHY TRQ 365 31,9%
TONG SO 1145 100%
BANG 1.3: THONG KE CO CAU CAN HO
LOAI CAN HO DIEN TICH (M2) sO LUGNG (CAN) TY LE
A (>75M2) 128 18 20%
B (65-75M2) 67-75 54 60%
C (45-55M2) 53 18 20%
T1ONG SO 90 100%
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BANG 1.4: THONG KE DIEN TiCH SU DUNG CAN HO 75 & 128 M 2

CO CAU DIEN TiCH (M2) CO CAU DIEN TiCH (M2)
PHONG KHACH 22,4 PHONG KHACH 235
PHONG NGU 1 13,4 PHONG NGU 1 13,4
PHONG NGU 2 13,2 PHONG NGU 2 13,4

BEP + AN 13,3 PHONG NGU 3 18,8
wc 4,0 BEP + AN 26,1
LO-GIA 8,7 wC 8,0
LO-GIA 12,6

LAM VIEC 12,2

TONG CONG 75 TONG CONG 128

CHUONG 1: THI CONG COC KHOAN NHOI
1.1 DANH GIA DIEU KIEN DiA CHAT CONG TRINH

— Theo bédo cdo két qua khao sat DCCT, ta thdy nén dat cong trinh kha bang
phang, trong pham vi chiéu sau 16 khoan 1a 45 m gém céc 16p dat sau:

+ Loép 1: Dat san 1ap (2,3 m)
Lép 2: Dat sét vo co ¢6 do déo cao (9,2 m)
Lép 3: bat sét vo co c6 do déo thap dén trung binh (5,5 m)

L&p 4: Dat cat chat vira 1an bui sét (14,5 m)

+ 4+ + 4+

Ldp 5: Dat cat chat vira 1an cu6i séi (7,3 m)
+ Ld&p 6: Cat hat to 1an séi cu6i (7,2 m)

— Diéu kién dia chat thuy van: Muc nuéc ngdm thuy tinh & do sau 16n, ta chi
can chu y qua trinh thi cong coc khoan nhoi

1.2 PHUONG AN THI CONG COC KHOAN NHOI

1.2.1 Uu diém
L ~ 126
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— Ché tao coc tai chd nén b6t duge khau van chuyén, boc x&p

— Coc ¢6 chiéu dai tuy y ma khong phai ndi va cac chi tiét noi phdc tap

— (6 thé str dung & nhiéu dia ting khdc nhau, c¢6 thé dua coc xudng rat sau ké
ca vao sau trong tang dat cting nhu tang da goc

— Stc chiu tai cua coc 16n nén giam bét s6 luong coc can thi cong, giam bét
thoi gian thi cong, giam bét kich thude dai coc

— [t gay anh hudng t6i cic cong trinh lan can, dac biét thuan loi khi thi cong
trong thanh pho

— (6 thé kiém tra lai so bo dia ting

1.2.2 Nhuoc diém

— Khé kiém soét duoc chat luong coc sau khi thi cong

— Chat lugng coc phu thudc vao trinh do k¥ thuat thi cong, giam sat

— Dé c¢6 nhitng khuyét tat do viéc thi cong trong dat c6 thé xay ra nhitng diéu
khong luong trude duoc:

+

+
+
+

Tiét dién coc khong déu

Bétong coc bi r6 do xi mang bi tréc

Léch hoac bi tut 16ng co6t thép khi rit chdng vach

Chat lugng bétong giam do bun hoa vao bétong, bétong dé bi phan tang
néu khong dam bao yéu cau bé tong khi d6

Cot thép khong dugc bé tong bao vé do chod cot thép 10i ra khong c6 bé
tong do khi d6 khong dam bdo yéu ciu k§ thuat

Thi cong phu thudc vao thoi tiét

Cong truong rat kho giit vé sinh va doi hoi ¢6 diéu kién an toan cao do
may moc st dung dién, thuy luc nhi€u trong moi truong cé nhicu c6
nhi¢u nudc

1.3 THI CONG COC KHOAN NHOI

1.3.1 Lua chon phuong an thi cong dat

Chiéu sau ho dao ké tir mat dat tv nhién (- 045m) t6i cao trinh day dai (-
2,9m) 1a 2,45m ké ca 16p beé tong 16t thi chiéu sau phai dao 1a 2,55m, mat bang
tuong doi rong rai nén ta lva chon phuong dao cé mai doc

C6 nhiéu phuong 4an thi cong dat nhu: Dao dat toan bo tGi cao trinh ddy dai
sau d6 thi cong coc khoan nhoi, thi cong coc nhoi trude trén mat dat tu nhién sau
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d6 tién hanh dao dat Qua phan tich uu nhugc diém cta cdc phuong 4n ta chon
phuong an thi cong coc khoan nhoi trén nén dat tu nhién sau d6 tién hanh dao dat

— Uu diém:

+ Van chuyén dat va thi cong coc khoan nhéi dé dang Di chuyén thiét bi
thi cong thuan tién

+ Cong tac thoat nudc thai, nuéc mua dé dang
— Nhuoc diém:

+ Khoan dat, thi cong coc nhoi khé khan, chiéu sau hd khoan 16n
1.3.2 Lua chon phuong an thi cong coc nhoi:

C6 nhiéu phuong phap thi cong coc khoan nhoéi: Phuong phdp thi cong dung
ong vach, phuong phdp thi cong biang gudng xoan, phuong phap thi cong phan
tuan hoan, phuong phap thi cong dung giu xoay va dung dich bentonite giit vach
Tur cong nghé thi cong cac phuong phap trén cung véi mic do tng dung thuc té
va cic yéu ciu vé may moc thiét bi ta chon phuong phép thi cong tao 16 ding
giu xoay va dung dich bentonite giit vach

Phuong phdp nay ding giu khoan & dang thung xoay c6 cic ludi cat dat
dua ra ngoai dé tao 16 Cin khoan (6ng din Kelly) c¢6 dang antena va phai dam
bao duoc momen xodn khi quay thiing Phuong phap nay ldy dat lén bang gau
xoay ¢6 duong kinh biang dudng kinh coc va duoc gin trén can Kelly cua may
khoan Gau c6 rang cét dat va nap dé d6 dat ra ngoai

Dung 6ng vach bang thép (dugc ha xu6ng bang mdy rung t6i do sau
6+8m) d€ giit thanh, tranh sap véch khi thi cong Con sau d6 vach dugc giit biang
dung dich vira sét Bentonite

Khi t6i do sau thiét k&, tién hanh thdi rira ddy ho khoan bing phuong
phdp: Bom ngugc, théi khi nén, néu chiéu day 16p mun ddy > 5m thi phai khoan
lai 16p mun ddy sau dung mot trong cac phuong phap trén Do sach cta day ho
duoc kiém tra bing ham luong cit trong dung dich Bentonite Lugng mun con st
lai dugc 14y ra n6t khi d6 bé tong theo phuong phdp vita dang

boi v6i phuong phap nay duoc tan dung lai thong qua may loc (c6 khi téi
5+6 lan)

— Uu diém:

+ Thi cong nhanh, ki€ém tra duoc chat lugng coc, chit lugng dat nén so vdi
khi khao sat

+ Dung dich bentonite dugc thu hoi va tdi st dung dam bao diéu kién vé
sinh va giam khoi luong chuyén chd
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+ Trong qua trinh thi cong c6 thé thay miii khoan dé vuot qua chuéng ngai
+ [t anh hudng dén céc cong trinh xung quanh
—  Nhuoc diém:
+ Thiét bi thi cong doi hoi phai dong bo
+ Gi4 thanh thi cong cao
+ Doi hoi can bo, cong nhan lanh nghé ¢6 ky thuat cao
1.3.3 Cac budc tién hanh thi cong coc khoan nhoi :

Quy trinh thi cong coc nhéi bing mdy khoan giu tién hanh theo trinh tu
sau:

Cong tac chudn bi

Pinh vi tim coc va dai coc
Ha 6ng vach

Khoan tao 16

Lap dat cot thép

Théi rira day ho khoan
D6 beé tong

Rut 6ng vach

+ + + 4+ + 4+ o+ o+ o+

Kiém tra chat lugng coc

a Cong tdac chudn bi

Dé thuc hién viéc thi cong coc khoan nhoéi dat két qua t6t cin thuc hién tot
cdc cong tdc cdc khau chuén bi sau:
+ Nghién ctu k¥ ban vé thi€t ké, tai liu thiét k&€ dia chat cong trinh va cac
yéu cau ky thuat chung cho coc khoan nhéi, yéu cau ky thuat riéng cta
nguoi thiét k&

+ Lap phuong 4n ky thuat thi cong, can doi gitta ti€n do, t6 hop thiét k&
nhan luc va giai phap mat bang

+ Nghién citu, thiét k€ mat bang thi cong, coi mat bang thi cong ¢6 phan
tinh, c6 phan dong theo thoi gian gom thd tu thi cong coc, duong di
chuyén ctia may dao, dudng cip va thu hoi dung dich bentonite, dudng
van chuyén bétong va cot thép dén coc, dudng van chuyén phé liéu ra
khoi cong trudng, dudng thoat nudc ké ca khi gap mua 16n va nhiing yéu
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cdu khéc cua thiét k€ mat bang nhu 14n trai, nha lam viéc, kho bai, khu
gia cong

Kiém tra viéc cung cdp cdc nhu cdu vé dién nudc cho cong truong:

— bién phuc vu cho thi cong: Chi€u sang sinh hoat, dién dung cho may han,
may nén khi, 3 pha phuc vu bom khi thi nghiém coc, dién chi€u sang bao vé
cong truong ban dém 14y tir hai nguon:

+ Lay qua tram bién th€ khu vuc
+ Su dung may phat dién du phong

— Nu6c phuc vu cho cong trinh: Nudc dung cho sinh hoat trén cong truong,
nuéc diung dé rira xe, nudc dung dé tron vita bé tong tai chd duoc 14y tir
nguodn nudc cua khu vuc Puong thoat nudc thai duoc dan ra hé thong thoat
nudc thai chung cta thanh phd

Xem xét kha nang cung cip va chit lugng vat tu, cot thép, bétong cua don
vi thi cong Yéu cau c6 chiing chi xuét xudng, chiing chi chit lugng clia nha san
xuat Mot s6 loai vat liéu (thép ) phai dugc dem thi nghiém dé kiém tra chat
luong néu dat yéu cdu méi dua vao st dung

Xem xét kha niang gay anh huong dén khu vuc va cong trinh l1an can dé co
thé dua ra bién phdp xur 1 thich hgp vé: moi trudong, bui, tiéng 6n, vé sinh cong
cong, giao thong, lin nit cong trinh c¢6 san Dung phuong an che bat cong trinh
dé chong bui, diing ton che chin xung quanh cong trinh dé chong tiéng 6n va vé
sinh moi truong va bao vé vat tu trén cong truong

Chudn bi mdt bang:

— Cong trinh x4y dung trén mit biang tuong doi biang phiang khong can san lap
nhicu

— Cong trinh nam trong thanh phd nén viéc van chuyén vat liéu, dat d4 hau nhu
chi ¢6 thé tién hanh vao ban dém chi ¥ c4c diéu kién vé vé sinh moi trudng nhu
xe chd nguyén vat liéu phai c6 bat che, han ch€ toi da nguyén vat liéu roi rét
xuong duong Ba tri cau rira xe khi xe ra khoi cong truong

— Theo tai liéu khao st trén pham vi mat bang: Phia du6i 1dong dét trong pham
vi mit bang khong ¢6 hé thong k§ thuat ngdm chay qua do vay ta khong can dé
phong dao phai hé thng ngadm chon dudi dat khi dao h mong

b Dinh vi tim coc
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Tir hé thong moc dan trac dac, xac dinh vi tri tim coc "0" bang hai may kinh
vi dat & 2 truc x, y sao cho hinh chiéu ctia chiing vuéng géc v6i nhau vé tam "0"
Sau d6 trén co s& tim coc da dinh vi dugc, dung thudc thép véi su trg gilip cla
mdy kinh vi xdc dinh 4 diém méc kiém tra (4 coc tiéu biang gb) Cac coc tiéu nay
cach mép coc s& khoan 1,5m Coc tiéu nay s& 1a co s& dé xac dinh chinh x4c vi tri
ctia coc trong qua trinh khoan

D
Hinhll: Pinh vi tim coc I‘_?_.I

Sau khi dinh vi xong tim coc, dua may
khoan vao vi tri dé khoan tru6c mot s6 gau
Muc dich 12 nhiam dinh vi dé dua ong vdch
xuong = — & —

May kinh vi
1

Coc go

Dinh

Viéc dinh vi dugc tién hanh trong thoi
gian dung ong vach O day c6 thé nhan thay 1500 |
ong vach c6 tac dung dau tién la dam bao c6 |
dinh vi trf clia coc Trong qud trinh lay dat ra T 7 Coceo
khoi long coc, can khoan s€ dugc dua ra vao l
lién tuc nén tic dung thit hai cua ong vach 1a dam bao cho thanh 16 khoan phia
trén khong bi sap, do d6 coc s€ khong bi 1éch khoi vi tri Mat khac, qua trinh thi
cong trén cong trudng ¢6 nhiéu thiét bi, 6ng vach nhoé mot phan 1én mat dat s€ c6
tac dung bao vé hd coc, dong thoi 1a san thao tac cho cong doan tiép theo

c Ha ong vdach (6ng casine)

Sau khi dinh vi xong vi tri tim coc, qua trinh ha ong vach dugc thuc hién
bang thiét bi rung Puong kinh 6ng D = 800 mm

May rung kep chat vao thanh 6ng va tir tir &n xuong, kha nangchiu cét cta
dat sé giam di do su rung dong cua thanh 6ng vach

Ong vich dugc ha xuéng do sau thiét k& (6,0 m) Trong qud trinh ha 6ng,
viéc kiém tra do thang ditng dugc thuc hién lién tuc bing cdch diéu chinh vi tri
clia mdy rung thong qua ciu

Hinh 12: OA/ng vach

[@»]
N __ a a - - - - a a a I %
1
| — —
1600 600 |
6000

Hinh 13: Qud trinh ha ong vdch
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— Thiét bi:
+ 6ng vach c6 kich thuée va cau tao nhu hinh 12
+ Biia rung duoc st dung c¢6 nhiéu loai C6 thé chon dai dién bia rung
ICE416
— Qud trinh ha éng vdch
+ DPao ho moi

Khi ha 6ng vach ctia coc dén do sau 6,0m, bang phuong phap rung kéo dai
khoang 10 phiit, qua trinh rung véi thoi gian dai, anh hudng toan bo cac khu vuc
lan can DE khic phuc hién tugng trén, trudc khi ha 6ng vach ngudi ta ding may
dao thiy luc, dao mot ho sau 2,5m rong 1,5%1,5m & chinh vi tri tim coc Sau d6
lap dat tra lai Loai bo cac vat la c6 kich thuéc 16n gay khé khan cho viéc casine
di xuéng Cong doan nay tao ra do x6p va do dong nhat cta dat, tao di€u kién
thuan loi cho viéc hiéu chinh va viéc nang ha casine thang ding ding tam

+ Chudn bi mdy rung:

Dung ciu chuyén tram bom thiiy luc, 6ng din va mdy rung ra vi tri thi
cong

+ Ldp mdy rung vao éng vdch:
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Cau dau rung lap vao dinh casine, cho bom thuy luc 1am viéc, m& van co
ciu kep dé kep chat mdy rung véi casine Ap sudt kep dat 300bar, tuong duong
vdi luc kep 100 tan, cho rung nhe dé rit casine dua ra vi tri tam coc

+ Rung ha 6ng vdch:

Tir hai moc ki€m tra dit thuée dé chinh cho vach casine vao dung tim Tha
phanh cho vich cim vao dat, sau dé lai phanh git Ngam kiém tra do thang ding
Cho bua rung ché do nhe, tha phanh tir tir cho vach chong di xuéng, vira rung vira
kiém tra do nghiéng léch (néu casine bi nghiéng, xé dich ngang thi diing cau l4i
cho casine thang ding va ding tam) cho téi khi xuong hét doan din huéng 2,5m
Bat dau tang cho bia hoat dong & ch€ do manh, tha phanh tring cép dé casine
xudng voi toc do 16n nhat

Vich chéng duge rung cdm xudng dét t6i khi dinh cta nd cach mat dat 7m
thi dimg lai Xa dau thuy luc clia hé rung va hé kep, cit may bom Cau bia rung
dat vao gia Cong doan ha ong duoc hoan thanh

Chi y: Khi ha ong vach néu dp luc & dong hé 16n thi ta phai thir nho
ngugc lai va nho ong vich lén chimg 2cm, néu cong viéc nay dé dang thi ta méi
duoc phép dong 6ng dan xudng ti€p

Do 6ng vach ¢6 nhiém vu dan huéng cho cong tac khoan va bao vé thanh
ho khoan khoi bi sut 16 cua 16p dat yéu phia trén, nén 6ng vach ha xuéng phai
dam bdo thang ding Vi vay, trong qud trinh ha 6ng vach viéc kiém tra phai duoc
thuc hién lién tuc bang cac thiét bi do dac va bang cach diéu chinh vi tri ctia bua
rung thong qua ciu

d Cong tdc khoan tao 1o

Hinh 14: Cdc chi tiét ciia qud trinh khoan tao 16
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Qua trinh nay dugc thuc hién sau khi dat xong 6ng vach tam Trudc khi
khoan, ta can lam trudc mot s6 cong tdc chudn bi sau:

— Céng tac chudn bi: Trudc khi tién hanh can thuc kién mot s6 cong tac chuin
bi nhu sau:

+ Bt do bao: D6 1a 6ng thép cé dudng kinh 1,6+1,7m, cao 0,7+1m dé
chita dung dich sét bentonite, 40 bao dugc cam vao dat 0,3+0,4m nho
can cdu va thiét bi rung

+ Lap dudong ong dan dung dich bentonite tir mdy tron va bom ra dén
miéng ho khoan, dong thoi 1ip mot dudng 6ng hit dung dich bentonite
vé bé loc

+ Trai ton dudi hai banh xich mdy khoan dé dam bao do 6n dinh clia mdy
trong qua trinh lam viéc, chong sap 16 miéng 16 khoan Viéc trai ton phai
dam bao khoang cach gitta 2 mép ton 16n hon duong kinh ngoai coc
10cm dé dam bao cho méi bén rong ra S5cm

+ Diéu chinh va dinh vi may khoan nam & vi trf thang bang va thang ding;
c6 thé dung g6 mong dé diéu chinh, ké dudi dai xich Trong sudt qua
trinh khoan lu6n c6 2 mdy kinh vi dé diéu chinh do thang bang va thang
ding cta mdy va can khoan; hai niveau phai dam bao vé s6 0
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+ Kiém tra, tinh todn vi tri d€ do6 dat tir ho khoan dén cdc thiét bi van
chuyén lay dat mang di

+ Kiém tra hé thong dién nudc va céc thiét bi phuc vu, ddm bao cho qud
trinh thi cong duoc lién tuc khong gidn doan

Ddy chuyén cung cdp va thu hoi Bentonite:
So d6 day chuyén cap phét va thu hoi Bentonite ¢ dang hinh khoi nhu sau:
Cdc khoi cong tdac duoc lién két voi nhau qua hé théng ong dan

Hinh 15: So do ddy chuyén cung cdp va thu hoi Bentonite

KIEM TRA TRON THONG BOM

BENTONITE BENTONITE CHUA cAp
BE THONG BOM HE

LOC CAT THU HOI THU HOI KHOAN

Tron Bentonite: Bentonite dugc chuyén dén cong trudong phai & dang déng
bao 50kg giong nhu xi mang Liéu luong tron 30+50kG/m’, tron trong thoi gian
15 phat

Yéu cdu doi vdi dung dich Bentonite:

Du6i ap luc thuy finh ctia bentonite trong hd thanh hé dao duoc gitt mot
cach 6n dinh Nho kha ning nay ma thanh ho khoan khong bi sut 16 dam béo an
toan cho thanh ho va chat lugng thi cong Dung dich Bentonite gitt vai trdo quan
trong trong sudt qua trinh khoan cho t6i khi két thic dé bé tong

Cac dac trung k¥ thuat cua Beronite thuong dung Dung dich Bentonite
truGc khi diing dé khoan céan ¢6 cac chi so sau:

+ DPodm: 9+11%

Do truong nd : 1416 ml/g

Khoi luong riéng: 2,1

bo pH cua keo véi 55: 9,8+10,5
Gié6i han long Aherrberg > 400+500
Chi s6 déo: 350+400

Do lot sang cd 100: 98+99%

+ + + o+ o+ 4+
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+

Ton trén sang ¢d 74: 2,2+2,5%

Hai chi tiéu cin quan tam nhat 1a dé nhot va ti trong

Cac thong so6 chu yéu cua dung dich Betonite thuong dugc khong ché nhu

Sau:

+ + o+ o+

Ham luong cat <5%

Dung trong: 1,01+1,1

Do nhét: 32+40 Sec

Do pH cua keo v6i 55:9,5 + 11,7

Bdng 11: Cdc thong s6 chu yéu cua mot s loai Bentonite

Do nhét Dung trong
LOAI BETONITE (Sec) (T/n') pH
Nhat 300 mesh 26 1,04 7+8
An Do ADI 25 1,04 7+8
Viét nam DMC 250 mesh 30 1,07 8+9
My PREMIUM GEL 24 1,04 8+9

Quy trinh tron dung dich Betonite:

+ 4+ + 4+ + 4+ o+ 4+

D6 80% luong nude theo tinh todn vao thung
Do tir tir lwong bot Betonite theo thiét k€
Tron déu tir 15+20 phuit

O

D4 tir tir lwong phu gia néu ¢6
Tron ti€p tir 15+20 phuit

D6 ti€p 20% lugng nude con lai
Tron 10 phut

Chuyén dung dich betonite di tron sang thing chita va sang silo sin
sang cap hoac tron véi dung dich thu hoi

Dé dam bdo su truong nd hoan toan ciia cdc hat Betonite nén sir dung dung
dich sau khi da pha tron tir 20244

Trong qud trinh bom hiit, dung dich Betonite phai duoc kiém tra thudng
xuyén, néu do nhét giam dudi 21sec thi phai tron thém chat phu gia CMC véi ti
1€ 0,2+0,4%
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Trudng hop dung dich qud ban, do nhét qud cao thi phai phu thém chat tic
nhan phan tich Mx ctia Nhat hoac Tecmitac ctia Thai Lan véi ti 1& 0,2+0,3%

— Cong tac khoan

+ Ha miii khoan: Miii khoan duoc ha thang ditng xuong tam hé khoan véi
toc do khoang 1,5m/s

+ Goc nghiéng ciia can dan tir 78,5°+83° géc nghiéng gid d& 6 quay cin
kelly ciing phai dat 78,5%+83° thi can kelly méi dam bao vuong géc voi
mat dat

+ Mach thuy luc diéu khién déng hod phai bdo tir 45+55(kG/cm?*) Mach
thuy luc quay mo to thuy luc dé quay cin khoan, déng ho bao 245
(kG/cm?) thi lic nay mo6 men quay di dat di cong suét

— Qud trinh khoan:
+ Khi miii khoan da cham t6i ddy h6 mdy bat dau quay

+ Toc do quay ban dau cia miii khoan cham khoang 14+16 vong/phit, sau
d6 nhanh dan 18+22 vong/phut

+ Trong qud trinh khoan, can khoan c6 thé duoc nang Ién ha xuong 1+2
lan dé giam b6t ma st thanh va 14y dat ddy vao giu

+ Nén dung toc do thap khi khoan (14 v/p) dé tang mo6 men quay Khi gip
dia chat ran khoan khong xuong nén ding cin khoan xoan rudt ga
(auger flight) c6 lap miii dao (auger head) $800 dé tién hanh khoan pha
nhim bao vé miii dao va bao vé giu khoan, sau dé phai déi lai giu
khoan dé 14y hét phan phoi bi phd

+ Chicu sau hd khoan dugc xac dinh thong qua chiéu dai can khoan

— Rut cdn khoan:

Viéc rit can khoan dugc thuc hién khi dat da nap day vao gau khoan, tir tir
rat can khoan 1én véi téc do khoang 0,3+0,5 m/s Téc do rit khoan khong dugc
qud nhanh s& tao hiéu tng pit tong trong 1ong hé khoan, dé gay sap thanh Cho
phép dung 2 xi lanh ép can khoan (kelly bar) dé ép va rit gau khoan 14y dat ra
ngoai

Dat 14y 1én duoc thao dd, do vao noi qui dinh va van chuyén di noi khac
— Yéu cdau:

Trong qud trinh khoan ngudi 1di may phai diéu chinh hé thoéng xi lanh
trong mdy khoan dé ddm bao can khoan luén & vi tri thang ding Do nghiéng clia
h6 khoan khong duoc vuot qua 1% chiéu dai coc
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Khi khoan qua chi€u sau cua 6ng vach, viéc giit thanh h6 duoc thuc hién
bing vita bentonite

Trong qué trinh khoan, dung dich bentonite luon dugc d6 ddy vao 16 khoan
Sau moi 14n 14y dat ra khoi 1ong ho khoan, bentonite phai duoc dé diy vao trong
dé chiém chdé Nhu vay chat luong bentonite s& giam dan theo thoi gian do cdc
thanh pham cua dat bi lang dong lai

Hai ho khoan & canh nhau phai khoan cach nhau it nhat 24h va cach nhau
5D = 5x0,8 = 4m ké tir khi két thic d6 BT coc truée dé dé khoi anh hudng dén
bé tong coc trudc

e Kiém tra ho khoan

Sau khi xong, dimg khoang 30 phiit do kiém tra chi€u sau h6 khoan, néu
16p bun dat & ddy 16n hon 1 m thi phai khoan ti€p néu nho hon 1m thi ¢6 thé ha
16ng cot thép

Kiém tra do thang ditng va duong kinh 16 coc:

Trong qua trinh thi cong coc khoan nhoi viéc bao dam duong kinh va do
thang diing clia coc 1a diéu then chot dé phat huy duoc hiéu qua cta coc, do d6 ta
can do kiém tra cdn than do thang ding va dudng kinh thuc t&€ clia coc Dé thuc
hién cong tc nay ta ding mdy siéu am dé do

Thiét bi do nhu sau:

Thiét bi 1a mot dung cu thu phat ludng dung gom bo phat siéu am bo ghi va
toi cudn Sau khi séng siéu &m phat ra va dap vao thanh 16 can cit vao thoi gian
ti€p nhan lai phan xa clia séng siéu am nay dé do cu ly dén thanh 16 tir d6 phan
dodn do thang ding clia 16 coc Vi thiét bi do ndy ngoai viéc do dudng kinh clia
16 coc con ¢6 thé xdc nhan duoc 16 coc ¢6 bi sat 16 hay khong, ciing nhu x4c
dinh do thang diing cuia 16 coc

f Cong tdc thoi ria ddy 16 khoan

Pé dam bdo chit luong clia coc va su tiép xiic truc ti€p gilta coc va nén
dat, can tién hanh théi rira hé khoan trudc khi d6 bé tong

Phutong phdp théi riia long ho khoan:

Ta dung phuong phap thdi khi (airlift) Viéc théi rira tién hanh theo céc
budc sau:

+ Chudn bi:
Tap két 6ng thoi rira tai vi tri thuén tién cho thi cong kiém tra c4c ren néi budc
+ Lap gid do:
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Gid do vira dung lam hé d& cta ong théi rira vira ding dé do bé tong sau
nay Gid d& c6 cdu tao dic biét bang hai nira vong tron ¢ ban 1€ ¢ hai géc Véi
ché tao nhu vay c6 thé dé dang thdo lap 6ng théi rira

Dung cdu tha 6ng théi rira xudéng ho khoan, 6ng théi rira ¢6 dudng kinh
25cm, chiéu dai méi doan 1a 3m Céc 6ng dugc noi v6i nhau bang ren vuong Mot
s6 6ng co6 chiéu dai thay déi 0,5m, 1,5m, 2m dé lap phu hop véi chiéu sau ho
khoan Poan dudi 6ng c6 ché tao vat hai bén dé€ 1am ctra trao doi gifta bén trong
va bén ngoai Phia trén cling ctia ong théi rira ¢6 hai cilra, mot clra n6i véi 6ng dan
@150 dé thu héi dung dich bentonite va cat vé md loc, mot clra din khi c6 @ 45,
chiéu dai biang 80% chiéu dai coc

Hinh 16: Phuong phdp thoi riia ddy ho khoan

THU HOI BENTONT@:\ -

PHEU B3 BE TONG N g I (R
T T [
D b BOM BENTONITE

ONG BOM KHI

ONG THEI RUA

MUl ONG TRIMIE

+—400—+

+250—+

REN NG A

+ Tién hanh:

Bom khi véi dp suat 7at va duy tri trong suot thoi gian rira ddy ho Khi nén
s€ ddy vat lang dong va dung dich bentonite ban vé mdy loc Luong dung dich sét
bentonite trong ho khoan giam xu6éng Qua trinh théi rira phai bé xung dung dich
Bentonite lién tuc Chiéu cao ctia nudc bun trong hd khoan phai cao hon muc
nuéc ngam tai vi tri ho khoan 1a 1,5m dé thanh ho khoan méi tao dugc mang
ngin nudc, khong cho nudce tir ngoai hd khoan chay vao trong h6 khoan Théi rira
trong khoang 20+30 phuit thi tha day do do sau Néu do sau thod man nho hon
10cm thi kiém tra dung dich Betonite dua tir du6i ddy ho khoan 1én xem c6 thoa
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man cic yéu cau sau: Ti trong v = 1,04+1,2g/cn’ Do nhét n = 20-30° Do pH =
9+12 Do tach nuéc < 40cm’ thi duoc

g Thi cong cot thép

Trudc khi ha 16ng co6t thép, phai kiém tra chiéu sau h6 khoan Sau khi
khoan dot cu6i cung thi ding khoan 30 phit, dung thudc day thudc day tha
xuong dé kiém tra do sau ho khoan

Néu chiéu cao ctia 16p bun dit & ddy con lai >1m thi phai khoan ti€p Néu
chiéu sau cta 16p bun dat < Im thi ti€n hanh ha 1ong c6t thép

Ha khung cot thép:

Long cot thép sau khi duge budc cin than trén mat dat s& duoc ha xudng ho
khoan

Dung cdu ha ding 16ng cot thép xuéng Cot thép dugc giit ding & vi tri dai
moéng nho 4 thanh thép ¢12 Cac thanh nay dugc han tam vao ong vach va c6 mau
dé treo Mat khéc dé tranh su ddy troi 16ng cot thép trong qué trinh do bé tong, ta
han 4 thanh thép khac vao vach 6ng dé giit 16ng cot thép lai

Pé dam bao 16p bé tong bao vé cot thép, & cdc cot dai c6 gan cdc miéng bé
tong Khoang cach gita ching khoang 1m

Phai tha tir tir va chéic, chd ¥ diéu khién cho day cdu ¢ ding truc kim cua
khung tranh lam khung bi lan

Lép bao vé cua khung cot thép 1a: 6 cm
Cong tac gia cong cot thép

Khi thi cong budc khung cét thép phai dat chinh xac vi tri c6t chu, cot dai
va cot ding khung Dé€ 1am cho c6t thép khong bi léch vi tri trong khi d6 bé tong,
bat buoc phai buoc c6t thép cho that chiac chin va diing yéu ciu ciu tao

— Ché'tao khung cot thép :

Dia di€ém budc khung c6t thép phai lua chon sao cho viéc 1dp dung khung
cot thép dugc thuan tién, tot nhat la duoc budc ngay tai hién truong Do nhiing
thanh cot thép dé budc khung cot thép twong d6i dai nén viéc van chuyén phai
diing 0 to tai trong 16n, khi boc xép phai dung cén ciu di dong Ngoai ra khi cat
giit cot thép phai phan loai nhan hiéu, duong kinh, d6 dai Thong thuong budc cot
thép ngay tai nhitng vi tri gan hién truong thi cong sau d6 khung c6t thép duoc
xap x€p va bdo quan & gan hién trudong, trude khi tha khung co6t thép vao 16 lai
phai dung cén cdu boc chuyén lai mot 1an nita D€ cho nhitng cong viéc nay duoc
thuan tién ta phai c¢6 du hién truong thi cong géom c6 dudong di khong trd ngai
viéc van chuyén cuia 6to va cian cidu Dam bao dudng van chuyén phai chiu du 4p
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luc cua cdc phuong tién van chuyén Khung c6t thép chiém mot khong gian kha
16n nén ta khi cét gitt nhi€u thi phai xép lén thanh dong, do vay ta phai buoc
thém cot thép gia cuong Nhung nhim tranh cdc su c6 xay ra gay bién dang
khung c6t thép tot nhat ta ta chi xép 1én lam 2 tang

— Bién phdp budc cot chu va cot dai:

Trinh tu budc: Bo tri cu ly c6t chl nhu thi€t k& 15825 cho coc Sau khi co
dinh c6t dung khung, s€ dat cot dai theo ding cu ly quy dinh: 6m dau @10al50,
doan dudi @10a200, c6 thé gia cong true cot dai va cot giit khung thanh hinh
tron, ding han dién dé co dinh cot dai, cot gitt khung vao c6t cha, cu ly dugc
nguoi tho di€u chi cho ding Diéu can chi y 1a dung han dién 1am cho chat lugng
thép bi giam yéu

Gid d& budc cot cha: Cot thép coc nhoi dugc gia cong san thanh ting doan
vGi do dai da c6 & phan két cdu (ba doan dai 11,7m mot doan dai 7,9m) sau do
vira tha vao 16 vira noi do dai

Do vay so v6i céc viéc thi cong cac khung cot thép c6 dic diém: Ngoai yéu
cau vé do chinh x4c khi gia cong va 1ap rdp con phai dam c6 du cudng do dé van
chuyén, boc xép, cau lap do phai buoc rat nhiéu doan khung cot thép giong nhau
nén ta can phai c6 gia dd budc thép dé nang cao hiéu suat.

— Bién phdp gia cd' dé khung cot thép khong bi bién dang:

Thong thuong dung day thép dé budc cot dai vao cot chii, khi khung thép
bi bién dang thi day thép dé bi bat ra. Diéu ndy c6 lién quan dén viéc cau lap do
viy ta phai b6 tri 2 méc cau trd 1én

Ngoai ra con phai 4p dung céc bién phdp sau: O nhitng chd can thiét phai
b6 tri c6t dung khung budc chit vao cot chu dé tang do ciing ctia khung

Cho didm chong vao trong khung dé gia c6 va lam ciing khung, khi 1ép
khung c6t thép thi thdo bd dam chong ra dat mot cot do vao thanh trong hoac
thanh ngoai cia khung thép

h Cong tdc do bé tong

_ Chudn bi:
+ Thu hoéi 6ng théi khi

+ Thdo 6ng thu héi dung dich bentonite, thay vao do 1a phéu d6 hodc voi
bom bé tong

+ D061 ong cap thanh ong thu dung dich bentonite trao ra do khoi bé tong
d6 vao chi€ém chd

— Thiét bi va vdt liéu sit dung:
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Hé ong do bé tong:

Day 12 mot hé 6ng bang kim loai, tao bdi nhiéu phan tir dugc 1ap phia trén
mot phéu hoac mang nghiéng cdc moi ndi cua ong rat khit nhau duong kinh
trong phai 16n hon 4 1an duong kinh cap phoi bé tong dang st dung dudng kinh
ngoai phai nho hon 1/2 1an duong kinh danh dinh cta coc

Chiéu dai ctia 6ng c6 chiéu dai bang toan bo chiéu dai ctia coc
Trudc khi d6 bé tong ngudi ta riit 6ng lén cdch day coc 25cm
Bé tong sir dung:

Cong tac bé tong coc khoan nhoi yéu cau phai dung 6ng dan do vay ti 1é
cap phoi bé tong doi hoi phai ¢6 su phu hgp v6i phuong phdp nay, nghia 1a bé
tong ngoai viéc du cudng do tinh toian con phai ¢6 di do déo, do linh dong dé
chay trong 6ng dan va khong hay bi gian doan, cho nén thuong dung loai bé tong
c6 Ta dung bé tong tuoi c6 cac yéu cau sau:

+ DO sut 17£2 cm
+ Cap do bén nén thiét k&: B25
Do bé tong :
L6 khoan sau khi dugc vét it hon 3 gid thi tién hanh d6 bé tong Néu qud
trinh nay qua dai thi phai 1y mau dung dich tai day ho khoan Khi dac tinh cua

dung dich khong tot thi phai thuc hién luu chuyén dung dich cho t6i khi dat yéu
cau

Ong d6 thdo dén dau phai rira sach ngay Vi trf rlra 6ng phai nim xa coc
tranh nuéce chay vao ho khoan

Khi d6 bé tong ta phai d6 vuot cao trinh tinh toan 0,3m Coc thi nghiém (2
chiéc) thi ta d6 t6i cao trinh tu nhién -0450 Cic coc dai tra thi d6 bé tong t6i cot
-1800

Mbi xe chd bétong vao ta kiém tra do sut mot 1an, ddm bao do sut 174+2cm
thi méi cho d6 bétong

Bétong tir xe van tai theo mang din d6 truc ti€p vao phéu ctia 6ng d6 Tuy
nhién toc do d6 bétong phai hop 1i (0,6 m*/phiit) dam bao bétong khong dang
qué nhanh pha hoai thanh 16

Do qud trinh d6 bétong coc nhéi 1a qud trinh do bétong dudi nuée, trong
dung dich bentonite, bing phuong phdp rit ong Trudc khi d6 bé tong ngudi ta s&
bit 1 nit bic vao ddu 6ng d6 dé ngan cdch 6ng v6i dung dich bentonite bén ngoai
Duéi dp luc do ctia bé tong niit bac s& ban ra ngoai va ndi lén trén bé mit dung
dich bentonite
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Trong qua trinh d6 bé tong theo phuong phép vita dang 6ng dugc rit din
1én Dau tién rut 6ng cdch ddy 60 cm roi trit bé tong sau d6 tiép tuc trit bé tong
va rdat ong nhung phai dam bao dau ong ngap trong bé tong khong < 2m (néu
khong c6 thé dung dich bétong chdy ra s& hoa 14n véi bun va nudc lam gidm chat
lugng bé tong )

Trong qud trinh d6 bé tong phai dam bao duoc cung cap lién tuc khong bi
ngit quing, tranh hién tugng 6ng d6 nim qué sau trong bétong giy tic ong, ¢
thé 1am beé tong trao ra ngoai roi vao 16 khoan gay hién tuong phan tang bé tong

Sau mébi xe d6 bé tong phai kiém tra do dang clia vita bé tong vé6i coc 0,8m
c6 thé kiém tra tai 3 diém

D6 be tong lién tuc t6i cao trinh thiét k& (chi y chiéu cao cia cot bé tong
dé bang chiéu cao coc thiét k& cong thém 0,3m do phai bo di 1 16p bé tong chat
luong kém) Sau khi d6 t6i cao trinh thiét k€ ta 14p phan ddu coc bing d4 dam 2i4
dé bao vé dau coc

Thoi gian d6 bé tong tir 4 dén 9h cho 1 coc dé dam bao bé tong khong bi
ninh két D€ trdnh di vat roi vao khi dé bé tong ngudi ta 1am mot ludi loc & phéu
bang thép c6 kich thuéc mit 10x10mm trong phéu dé bé tong khi d6 phai di qua
luéi

Khi dung dich bentonite dugc ddy trao ra thi cAn dung bom cat dé thu héi
kip thoi vé mdy loc, tranh khong dé bé tong roi vao bentonite gay tac hai keo hod
lam tang do nhét clia bentonite

Khi thdy dinh bé tong dang lén gin t6i cot thép thi can d6 tir tir tranh luc
ddy 1am dit moi han rau c6t thép vao vach

Dé trdanh hién twong tic ong céan rit 1én ha xuéng nhiéu l4n, nhung 6ng
van phai ngap trong bé tong nhu yéu cau trén

Két thic qua trinh d6 bé tong phai xdc dinh luong bé tong phai d6 vuot dé
dam bao chiéu cao 16p bé tong chat luong tét bang chiéu dai coc dam bao khi rit
ong Ién, thi cao trinh bé tong trong 16 bang cao trinh tinh todn

Phai k€ dén D,; > D, thiét k€ do dat trong 16 bi rira troi trong qud trinh thi
cong, do d6 luong bé tong tang 1én tir 5 dé€n 10% so véi lugng bé tong tinh toan
(ta 14y V,, =10%) dé do bé mit bé tong nguoi ta ding qua roi ning c6 day do
— Yéu cdau:

Bé tong cung cap t6i cong truong cé do sut ding qui dinh 17+2cm, do do
can c¢6 ngudi kiém tra lién tuc cdc mé bé tong day 1a yéu t6 quan trong quyét
dinh dén chat luogng bé tong

Thoi gian d6 bé tong khong vuot qua 5 gid
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6ng d6 bé tong phai kin, cdch nudc, du dai t6i day ho

Miéng duéi ciia 6ng do bé tong cach ddy ho khoan 25cm trong qud trinh
d6 miéng dudi cua ong ludn ngap sau trong bé tong 3m

Khong duogc kéo ong dan bé tong 1én khoi khoi bé tong trong long coc

Bé tong do lién tuc t6i vi tri dau coc
— Xur Iy bentonite thu hoi:

Bentonite sau khi thu hoéi 1an rat nhiéu tap chat, ti trong va do nhét 16n do
do bentonite 14y tir du6i ho khoan 1én dé dam bao chat lugng dé dung lai thi phai
qua tai xt ly. Nho mot sang loc dung sic rung ly tam, ham luong dat vun trong
dung dich bentonite s€ dugc giam tGi miic cho phép

i Riit ong vdch

— Théo d& toan bo gia d& clia 6ng phan trén

— Cat 3 thanh thép treo 16ng thép

— Dung may rung dé rit 6ng lén tir tir 6ng chong con dé lai phan cudi cim vao
dat khoang 2m dé chong hu hong dau coc Sau 3+5 gid méi it hét ong vich

k Kiém tra chdt lwong coc khoan nhoi

Day 1a cong tdc rdt quan trong, nham phat hién céc thi€u sét cla timg
phan trude khi tién hanh thi cong phan ti€p theo. Do d6, cé tac dung ngan chan
sai s6t & ting khau trudc khi c6 thé xay ra su c6 nghiém trong

Cong tac kiém tra c6 trong ca 2 giai doan: Giai doan dang thi cong va giai
doan da thi cong xong

— Kiém tra trong giai doan thi cong:

Cong tac kiém tra nay duoc thuc hién dong thoi khi mdi mot giai doan thi
cong dugc tién hanh, va da dugc ndi trén so d6 quy trinh thi cong & phan trén
Sau day c6 thé ké chi tiét & mot s6 diém nhu sau:

+ Dinh vi hé khoan:
Kiém tra vi trf coc can cif vao truc tao do goc hay hé truc cong trinh
Kiém tra cao trinh mit h6 khoan
Kiém tra dudng kinh, do thang ding, chiéu sau ho khoan

+ Bia chdt cong trinh:

Kiém tra, mo ta loai dat gap phai trong mdi 2m khoan va tai ddy ho khoan,
can c6 su so sanh véi s6 liéu khao sat duge cung cip. Néu thiy c6 su khic biét
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qua 16n (nhin bing mat thudng) thi phai c6 bién phdp luu gilt mau dat dé vé thi
nghiém dé c6 phuong an xr 1y ti€p
+ Dung dich khoan Bentonite:

Kiém tra cdc chi tiéu ctia Bentonite nhu da trinh bdy & phin "Céng tdc
khoan tao 1o "'

Kiém tra I6p vach déo (Cake)
+ Cot thép:

Kiém tra chung loai cot thép, ching chi xudt xudng, xuat xi, cdc két qua
thi nghiém ki€m tra cudng do

Kiém tra kich thudéc 16ng thép, s6 lugng thép, chiéu dai noéi chong, s6
luong cac moi noi

Kiém tra vé sinh thép : gi, dat cdt bAm
Kiém tra cdc chi tiét dat sdn: bé tong bao vé, méc
+ Ddy ho'khoan :

Pay 1a cong viéc quan trong vi nd ¢6 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 16ng thép Po
chi€u sau ho khoan sau khi vét day

+ Bé tong: Kiém tra do sut, kiém tra cot liéu 16n
— Kiém tra chdt luong coc sau khi da thi cong xong:

Chat lugng ctia coc khoan nhdi sau khi d6 xong bé tong thé hién bang cdc
chi tiéu chét lugng sau: Do nguyén ven (su toan khoi clia coc); Su ti€p xtc giita
miii coc va dat nén; Stic chiu tai ctia coc

Cong tac ndy nham ddnh gia coc, phat hién va stta chita cac khuyét tat da
xdy ra C6 nhiéu phuong phap kiém tra chat lugng coc khoan nhdi sau khi da thi
cong xong:

Phuong phap kiém tra bang siéu am truyén qua;
Phuong phap kiém tra bing tia gamma truyén qua;
Phuong phap thui dong bién dang nho (PIT);
Phuong phap thir dong bién dang lon (PDA)

Trong d6 phuong phdp PDA cdn ¢6 thé xac dinh duoc stic chiu tai ciia coc
(phan bod ma sat thanh bén va stc chong ¢ mili)

Pé kiém tra siic chiu tai ciia coc ta c6 cac phuong phap sau:
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Phuong phap gia tai tinh;

Phuong phap gia tai tinh Osterberg;
Phuong phap thiur dong bién dang 16n;
Phuong phap tinh dong STATNAMIC

Sau khi phan tich wu nhuoc diém cua ting phuong phdp ta dung phuong
phap siéu am dé kiém tra chét luong coc sau khi da thi cong xong
+ Phuong phdp siéu am

Nhu ta da biét, trong qud trinh thi cong coc khoan nhdi rat ¢6 thé mac phai cdc
khuyét tat nhu sau:

R6 do do sut hoac phuong phap dé bé tong khong thich hop

Phan 16p do mat nuéce xi mang hoac do qui trinh dé bé tong khong diing

Coc bi ran nit do co ngot bé tong hoac do va cham khi dao mong

Lan vat liéu la nhu bun, dat, cat trong lic dé bé tong

Coc bi thu hep hoac bi phinh ra do sap 16 thanh vach

Coc khoan nhdi loai két cau bé tong do tai chd, chim siu trong 1ong dat khong
thé thi st bing mat thuong, coc khoan nhdi khé c6 thé duge danh gia chinh x4c
chat luong néu khong c6 cac bién phdp thi nghiém kiém tra hé trg khac Phuong
phap do siéu am bang cdch do ghi chup lai toan bo than coc qua cdc mat cat ¢t 5
cm mot theo suot chiéu dai coc s& cho mot biic tranh toan canh bé téong coc va
bang truc quan c6 thé xac dinh chinh xéc vi tri va mitc do khuyét tat

Thiét bi va phuong phdp thi nghiém:
Thiét bi:

Thiét bi do siéu am (CSL):

May chinh két hgp may tinh xach tay tao xung va ghi lai cac tin hiéu do

duoc

Pau phat va dau nhan néi v6i may chinh bang 2 cuon day

Con lan do chiéu sau

Day d4u vé6i may tinh dé chuyén so liéu

Phan mém xir 1y va in két qua

Nguyén ly lam viéc
Cac xung dién tao ra bdi bo phan gay xung dugc chuyén thanh séng siéu

am qua dau phat truyén trong bé tong dén dau thu lai dugc chuyén trd lai thanh
cac xung dién roi dugc mdy xi 1y, chuyén cac tin hiéu sang dang s6 va dugc luu
lai trong bo nhd @€ in ra hodc ¢6 thé chuyén sang mdy tinh dé Iuu trit hoac xtr 1y
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sau nay. Cuong do tin hiéu, thoi gian truyén, nang luong nhan dugc, van toc
séng tinh todn 12 cdc dai lugng thu dugc sau khi thi nghiém va dugc biéu dién
trén truc hoanh véi truc tung 1a chiéu sau coc. Tuy vao van toc séng truyén va
cudng do tin hiéu c6 thé x4c dinh dugc céc khuyét tat cia coc nhu bé tong 16, 1an
bun dat, chat lugng bé tong kém, thiét dién coc thay doi

Quy trinh thi nghiém

Cac ong dat trong coc phai c6 duong kinh trong khong nho hon 50mm
bang thép bit kin ddu, ndi véi nhau bang han hodc bét ren ngay sau khi 1ap 6ng
hodic cham nhat 12 2 tiéng sau khi d6 bé tong coc nha thau thi cong coc cin do
ddy nudc cdc ong dé trdnh co gidn nhiét 1am 6ng tidch khoi bé tong Trudc khi thi
nghiém nha thau thi cong coc nén ra va thong 6ng Hai dau phat va dau thu s€
duoc tha dong thoi vao céc 6ng dén day cho chay phét thir néu tin hiéu t6t c6 thé
bat ddu ghi bang cich kéo dong thoi 2 day 1én Trong trudng hop tin hiéu xau
khong ghi dugc cdc dau s& duge can chinh cho dén khi c6 duoc tin hiéu déu én
dinh Sau khi thuc hién xong cong tac hién trudong so lieu duoc do vao dia CD dé
luu trir, xtr 1y tiép va in két qua

Phuong phap nay danh gia chat lugng bé tong va khuyét tat cia coc thong
qua quan hé t6c do truyén séng va cudng do bé tong nguyén tic 1a do toc do va
cudng do truyén séng siéu am qua moi trudng bé tong dé tim khuyét tat ctia coc
theo chiéu sau co sd clia phuong phép nay 1a 1i thuyét truyén séng (ing suat trong
thanh dan hoéi séng (ing suat tao ra khi bia dap vao dau coc, truyén tir dinh coc
dén miii coc véi toc do phu thuoc chat lugng coc khi gip thay déi ctia khang tro
co hoc, mot phan séng tng sudt dugc phan hoi quay trd lai dau coc. Cuong do va
hinh dang ctia séng phan héi phu thuoc vao ban chat va mic do thay déi khang
trd co hoc

Thiét bi thi nghiém gém: Bda tao chan dong nang 2kg, dau do gia toc cua
dau coc, cac bo phan ghi va doc két qua

Trong qud trinh thi nghiém, dau do gia t6c duoc gan vao dau coc, sau do6
nguoi ta dung bia nhd dap vao coc tao song ung suit. Két qua do dugc phan tich
bang mdy vi tinh cdc chuong trinh x{ 1i 1am viéc theo nguyén tic diéu chinh cac
thong s6 co hoc ctia dit va nén xung quanh coc sao cho biéu do tng suat theo
tinh to4n tring khép véi biéu dé do duoc & thi ngiém hién trudng cong tic thi
nghiém hién truong két thic kha nhanh

Phuong phdp nay dugc sir dung rong rai do uu di€ém 12 don gian, thoi gian
thi nghiém nhanh, gia thanh thap tuy do sau ctia coc con han ch€ (chi khoang 30
lan duong kinh coc) Hon nita do xung chian dong nhd nén khi gap khuyét tat 16n,
song s€ bi giam yéu nhi€u nén co6 it kha nang phat hién nhitng khuyét tat & do
sau 16n hon
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1.4 TG CHUC THI CONG COC KHOAN NHOI
1.4.1 Cong tac chuan bi

Trudce khi thi cong can phai chuén bi mat bang thi cong nhu:
+ Lam hang rao quanh khu vuc thi cong

+ Don dep céc chudng ngai vat c6 trén mit bang xung quanh vi tri coc khoan

+

Quyét dinh huéng ding ciia may khoan dé thuén tién cho viéc van hanh
khoan, d6 dat dat thai

Lat cdc tdm thép dé tao chd ding, dudng di chuyén cia mdy khoan

Bo tri hé thong dién, hé thong cap, thoat nudc

+ o+ o+

Lam cic cong trinh tam
+ Xadc dinh lu6i dinh vi

1.4.2 Xac dinh luong vat liéu cho 1 coc
a Bé tong

Thuc t€ khoi Iugng bé tong thuong vuot qua 10+20% so véi ly thuyét do
su phinh ra cua coc trong qua trinh thi cong Gia thiét lugng gia tang nay 1a 10%,
ta ¢6 khoi lugng bé tong cho mdi coc:

Voo = 1,1xxR?xL=1,1%3,1416%0,4°%40,2 = 22,22 m’
Téng khéi luong bé tong coc: U =nxV = 103%22,39 = 2289,09 m*

A

b Cot thép
Mot coc gom 4 16ng thép, trong d6 3 16ng dai 11,7m va 1 1ong dai 7,9m
Khoi lugng cot thép 1 coc cé duong kinh 0,8m 1a: mg,, = 2396,625kg

¢ Luong ddt khoan cho 1 coc

Veoo=tX V4 =1,2%41,55%3,1416x0,4% = 25,06 (m?)

d Khoi luong Bentonite

Theo Dinh miic du todn x4y dung co ban, ta c¢6 lugng Bentonite cho 1m?
dung dich la: 39,26Kg

Do d6 luong Bentonite can dung cho coc la:

Coc D800:  39,26x3,1416%0,4*x41,55 = 820 Kg
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1.4.3 Chon may thi cong va xac dinh nhan cong phuc vu cho 1 coc

a Chon may khoan coc

Tl yéu cu thuc t€ ta chon may HITACHI: KH-125 ¢6 cic thong s6 k¥

Hinh 17: Mdy khoan coc nhoi va cdc ddc trung

thuat sau:

DAC TRUNG KH-125
- Chiéu dai gia (m) 19
- Puong kinh 16 khoan (mm) 6002000
- Chiéu sau khoan (m) 60
- T6c do quay cua mdy (vong/phtit) 12+24
- Momen quay (kNm) 40+50
- Trong lugng may (T) 44,5
- Ap luc lén dit (kg/cm?) 0,077
- Nang suat khoan 10m’/h
- Van toc nang gau 0,4 m/s

KH-125

b Chon 6to vin chuyén

MAY KHOAN COC NHOI KH-125

TGC DO DI CHUYEN 18 KMH
TRONG LUONG CONG TAC 44,5 T
AP LUC LEN BAT 0,077 (MPA)

CHIEU DAI GIA 19M

CHIEU SAU KHOAN MAX 60 M
MOMEN KHOAN MAX 50 KNM

LUC NANG GAU MAX 1236 KN

Khoéi lugng bétong 1 coc: V=22,22 m’, ta chon 60td van chuyén ma hiéu:

SB 92B c6 cac thong so k¥ thuat sau:

Hinh 18: O t6 tron bé tong va cdc ddc trung

PAC TRUNG SB-92B
- Dung tich thung tron 6m’

0to co s& KAMAZ-5511
- Dung tich thung nuéc | 0,75m’

- Cong suat dong co 40KW

- Toc do quay thung tron | (9+14,5)

- Do cao d6 vat liéu vao | 3,5m

- Thoi gian d6 bétong ra | 10 phit

PHEU DG BE TONG

KAMAZ-5511

Iz

OME O=

070 TRON BE TONG SB-92B (TL1/100)

-0 TO.CO'SO': KAMAZ-5511
-DUNG TICH THUNG TRON : 6 M3.
-DUNG TICH THUNG NUGC : 0,75 M3,

©)

-TGC DO QUAY THUNG TRON : 9-14,5 VONG/PHUT.
-THOI GIAN DO BE TONG RA : 10 PHUT.
-VAN TOC TRUNG BINH : 30 KMH.
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- Trong Ilugng xe (c6 | 21,85 tan
bétong)
- Van toc trung binh 30 Km/h

To6c do do betong: 0,6m*/phuit

Do d6 thoi gian dé d6 xong bétong 1 xe: t = 6/0,6 =10 phit
Vay dé dam bao do bétong lién tuc, ta dung 4 xe di cdch nhau 5+10 phut

¢ Chon may xiic ddt

Dé xiic dat d6 1én thung xe van chuyén dat khi khoan 16 coc, ta ding mdy
xdc gau nghich dan dong thuy luc loai: EO-3322Bl1, c6 cic thong s6 k¥ thuat
sau:

Bdng 12: Ddc trung ky thudt cua mdy xuc ddt

DAC TRUNG EO-3322B1
- Dung tich gau 0,5m’
- Ban kinh lam vi¢c R = 7,5m
- Chiéu cao nang gau H,.=4.8m
- Chiéu sau hg dao H, . =42m
- Trong lugng may 14,5T
- Chiéu rong 2.7m
- Chiéu cao may 3.84m
- Chu ky 17 giay
- Khoang cich tam mép banh xe 2.81m

d Chon may tron va mdy bom bentonite

Luong dung dich bentonite cho 1 coc 1m 1a 20,89m? (820 kg bentonite)

Ta du kién thi cong lién tuc 2 coc trong 1 ngay nén luong bentonite du trit
trong 1 ngay la: 2x20,89+20 = 61,78 m’ (2425,48kg bentonite) V6i 20m’
(785,2kg) 1a lugng dung dich bentonite du trit khi can thiét

Chon mdy tron Bentonite KMP(A)-PM1800-9 niang suat 20m?/h ¢6 cong
suat 11IKW

Chon mdy bom dam bao cung cap V... 40 bu cho luong dat bi dao:
Ning suét dao cia may khoan = 10m*/h nén luu Iugng dung dich bentonite cin
cung cap cho 1 coc 12 10m*/h Chon mdy ¢6 niang suit 10m’/h vé6i cong suat dién
10KW/1mady vi thi cong lién tuc 2 coc nén ta chon 2 may

Chon mdy bom dé thu lai dung dich bentonite:
Ve = 0,6 m*/phit = 36m’/h

Chon 1 may bom nang suat 10m*/h va 1 mdy nang suat 30m’/h
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Nhu vay dé phuc vu cho cong tdc cap va thu hdi dung dich bentonite can 3
mdy bom: 2 mdy loai 10m?/h; 1 mdy loai 30m*/h

e Chon may nén khi

Ta chon mdy nén khi YOKOTA UPS80-1520N va ong hit ¢300 dam bao
ap luc khi 7KG/cm? dung chung cho ca 2 coc

f Nhdn cong phuc vu thi cong I coc

Theo dinh muc du todn xay dung co ban, s6 nhan cong phuc vu cho 1m’
bétong coc bao gdm cic cong viéc: chuén bi, ki€ém tra 16 khoan va 16ng cot thép,
1ap dat 6ng do6 bétong, gitt va nang dan 6ng d6 dam bao ding k¥ thuat:

Nhan cong: 3,5/7: 1,1 cong/lm’
Ma V,,=22,22m’, do d6 s6 nhan cong dé bétong 1 coc: 1,1x22,22 = 25 ngudi

g Chon cdn cdu

Can cdu dung dé cdu: thung chita dat 1én 0to, 16ng thép va 6ng din bétong

Theo “Pinh mtc du toan xay dung co ban”, IA6 (trang220), d€ thi cong 1
t4n thép coc nhéi mat 0,12 ca mdy clia cn cdu loai 25 tin, ta chon c4n c4u banh
xich: MKG-10

Ngoai ra ta con phai chuin bi mot so thiét bi sau:
Bé chita vita sét: 20 m®
Bé nuéc: 36m’

Mady nén khi

+
+
+
+ MaAy tron dung dich Bentonite
+ May bom hiit dung dich Bentonite
+ May bom hiit cin lang

C

h Chon xe 6 t6 chuvyén ddt

Mot ngay du kién lam 1,5 ca, khoi lugng dat can chuyén di 1a 2x25,06 =
50,1 m*

Chon xe IFA ¢6 ben tu d6 co:
Van toc trung binh: V, =30 km/h
Thé tich thing chita: V = 6 m’

50,1
6x0,8

)

Ta c6 tong s6 chuyén xe 1 ca la = 10,3 chuyén
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— Thoi gian van chuyén mot chuyén xe
t, : Thoi gian do dat len xe t, = 10

t,: Thoi gian van chuyén di t6i noi d6, quang dudng 20 km, v6i V, = 30
km/h

_ 20x60

ty = =40’
di 30

t,s: Thoi gian d6 va quay t, =5
ts : Thoi gian vé bang thoi gian di
Vay t= 10" +40° + 5’ + 40’ = 95’

T,x0.85 _ 8x60x0,85

o5 = 4,29 lay tron = 4 chuyén

— Mot ca, mot xe chay duoc:

— S6 xe can dung: n :$ =2,66 lay tron = 3 xe

Chon 3 xe IFA ¢c6 V =6 m’
1.4.4 Tinh thoi gian thi cong cho 1 coc

Bdng 13: Bdng tinh thoi gian thi céng 1 coc

STT Danh muc cong viéc Thoi gian (phut)
1 Dinh vi tim coc 20
2 | Dao moi va lap dat ong vach 35
3 Bom dung dich Bentonite 15
4 Cong tac khoan 151
5 | Nao vét didy hd lan 1 30
6 | Kiém tra ho khoan 20
7 | Dat 1ong thép 60
8 | Lap ong do bé tong 50
9 | Théi rita ddy ho khoan 1an 2 30
10 | D6 be tong 100
11 | Rt ong dé bé tong 20
12 | Rat ong vach 20

Thoi gian dao moi va thoi gian ha 6ng vach dong thoi can chinh 6ng vach
mat khoang 35 phiit Sau khi ha 6ng vach, ta tiép tuc khoan sau xudng 42 m ké tur
mat dat ty nhién
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+ Nang suat ctia may khoan 1a: 10m*/h
+ Khéi lugng 16 khoan: 25,06m’
Do d6 thoi gian can thiét: 25,06/10 = 2,506 (gio) = 151 phit
Vay thoi gian d€ thi cong 1 coc: T= 551 phit = 9,18 gio
Do trong qua trinh thi cong, cong viéc khoan tién hanh khoang 3 gio sau
do vao lap dat cot thép va d6 betong khoang 3gid, thoi gian d6 may khoan sang
khoan coc khac do d6 trong 1 ngay ta c6 thé thi cong 2 coc Tong s6 coc cin 1am
trén toan cong trinh 1a 103 coc do d6 thoi gian thi cong toan bo coc 1a 52 ngay

CHUONG 2: TO CHUC THI CONG PHAN NGAM

2.1 THI CONG DPAT

2.1.1 Lép phuong an ddo dét

Thuc hién dao dét cé hai phuong an sau: Thi cong coc nhoi trude roi sau
d6 méi dao dat lam mong cong trinh; dao trén toan bo mit baing méng dén cao
trinh dau coc sau d6 thi cong coc khoan nhoi sau dé dao dat dén day dai va cudi
cung la thi cong mong

Ta chon phuong an thi cong coc khoan nhoi truée sau d6 méi dao dat lam
mong cong trinh Lic nay, coc nhoi da ¢ trong dit do do ta phai két hop ca dao
dat bang mdy va dao dat bang thl cong

D20 mdy dén cao trinh cdch dinh coc da thi cong 10cm dé trdnh gau dao
va cham vao diu coc Tir cao trinh trén dén ddy dai ta dao bang thu cong

Nhan xét: Khi dao theo phuong 4n nay thi viéc van chuyén dit va qua
trinh thi cong coc khoan nhoi duoc thuan tién hon, dong thoi cong tac thodt nudc
thai, nudc mua dugc dé dang hon, viéc di chuyén thiét bi thi cong coc nhéi duge
thuan tién nhu vay nang suat khoan 16 va d6 bé tong coc cao

2.1.2 Bién phép ky thudt thi céng déo dét

— Sau khi d6 bétong coc nhéi xong, 1ap cat lén 16 coc phia trén con trong dé
phuong tién c6 thé di lai trén d6 dugc

— Cin cit vao bién phdp da chon dé dé ra phuong 4n chon may dao, phuong 4n
giai quyét dat dao, dua vao mit bang ho dao dé co céch thiic di chuyén may,
xac dinh huéng van chuyén dat
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— Dung mdy dao, dao dit dén cao trinh cach dinh coc 10cm sau doé ti€n hanh
dao thii cong phan con lai ké ca dao dat giang méng ngang

— Do theo so dé : dao doc do bén

— Pat dao dugc van chuyén lén 6t6 van chuyén di hét, do cong trinh khong ¢
mit bang rong
+ Dai vé6i 0td van chuyén dat phai chd y khoang céch an toan cho phép tir
0t6 dén mép ho dao
+ Trong khi nhan dat tr may dao, gilta 6t0 va may dao phai c6 khoang
cach an toan, tam véi ctia may dao khong di qua cabin 6t0

+ Trong khi d6 dat tir may dao vao 6t6 can chi y khoang céch an toan tir
diém thap nhat clia giu dao dén diém cao nhat cia 6to

— Khi dao thu cong can cha y:

+ Thi cong dat tht cong yéu cau s6 luong cong nhan rat 16n, dé giy can
tr& cho viéc dao dat va van chuyén dat khé khian do d6 ta phai cé bién
phap t6 chiic tot, vach tuyén 16 rang

+ Khong nén dao nham nhd, nhu vay dé gay tich dong nudc céan trd viéc
van chuyén dat va thi cong dat, ta nén dao sao cho mat dat luon doc dé
thodt nudc tot

+ Trong qua trinh dao thu cong, néu gap dat noi cat sut, dat bun chay thi
phai cé bién phap xur Iy nhanh chéng, hiéu qua tranh phai kéo dai thoi
gian xu ly, gia c6 thanh ho dao

2.1.3 Tinh khai lugng ddo dat

Theo cong thiic trong sich KTTCI ta tinh duoc (Chiéu sau ho dao <3m, i
=1/0,5)

Pao ao moéng téi cot -18 m (sau 1,35m so véi cot tu nhién):

Thé tich khai dat dao duoc tinh theo cong thic :
H -
V=Ex fxb+(@+c)x(b+d)+dxc

Hinh 21: Hinh vé minh hoa cho khoi ddt dao
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C
d/ \ |
\ B
} _
b
a

Ta ¢6 céc kich thudc cta hé dao nhu sau :
a=75,65 (m);
b =28,80(m);
¢ =77,250 (m);
d = 30,40 (m)

V= % (75,65x28,80 + (75,65 + 77,25)(28,80 + 30,40) + 77,25x30,4) = 3094,83(m3)

Con lai cac ho méng ta dao thu cong tir cot -18 m dén cot -30 m
— D61 v6i mong M1 (2%5 m)
a=32m ;b=62m ;c=42m ; d=7,2 m

vV, :16><%(3,2><6,2 +(3,2+4,2)%(6,2 +7,2) + 42%x7.2) =477,57 m’
— D01 v6i mong M2 (4%6 m)
a=52m ;b=72m ;¢c=62m ; d=82 m
Vv, =4><%(5,2X7,2 +(5,2+6,2)%x(7,2 + 8,2) + 6,2x8,2) =211,07 m’

— Doi véi mong M3 (3x5 m)
a=42m ;b=62m ;c=52m ;d=72 m
vV, :2X%(4,2><6,2 + (4,24 52)%(6,2 +7,2) +5,2%7,2) =75,78 m?
— D61 v6i mong M4 (5%7 m)
a=62m ;b=82m ;¢c=72m ; d=9,2 m
Vv, =1><%(6,2X8,2 +(6,2+ 7,2)%X(8,2 + 9,2) + 7,2%9,2) =70,05 m?

— Khu vuc thang may (8,5%12 m)
a=97(m); b=132(m) ; c=10,7(m);d = 14,2 (m)
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V, =2x%(9,7x13,2 +(9,7+ 10,7)%(13,2 + 14,2) + 10,7x14,2) = 335,58 m’

Tom lai -

Téng khoi lugng dao mdy : V, = 0,9xV = 2785,35 (m?)

Téng khoi luong dao va stta méng thi cong: V,=0,1xV+ V +V,+V,+V, =
1479,53(m?)
2.1.4 T8 chc thi céng ddio déit

2.1.4.1 Chon may thi cong dat:

Nguyén tac chon may:
— Can ctt vao luong dat can dao da tinh toan
— Can ct vao tién do thi cong
— Dua vao chiéu sau ho dao, mit biang cong trinh, dic diém dit nén, cao trinh

muc nudc ngam

— Can ctt phuong 4n tap két, vat chuyén dat
— Tuy thuoc vao kha nang thi cong cua don vi thi cong

T d6 ta chon mdy dao gau nghich EO3322B1 ¢6 q =0,5m’

Hinh 22 :Mdt cdt dao dadt

Q=0.50M3
RMAX=7.5M

| (T E0-3322B1

L ]
@ -0.4 V42NN V42N
N, N,

MY KT XY RT XX XYY

\
Il ' ¢

P

'DAO MAY \ Lo \ b-lm
b{\O:Bf\NéTA ] ‘ 2 Em
" MAT CAT A-A MAT CAT B-B
THONG SO MAY DAO E0-3322B1
DUNG TICH GAU : Q=0,50 M3 CHIEU SAU DAO LON NHAT : H=4,2 M
BAN KiNH DAO LON NHAT : RMAX=7,5M  CHU KY LAM VIEC : T CK=16,5 (S)
CHIEU CAO DG : H=4,8 M TRONG LUONG MAY : 14 T
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MAT CAT NGANG THI CONG DA BAT
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18400

®
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MAT CAT C-C

Tinh nang sudt mdy dao: N = qxn xkgxk,/ k, (m*/ h)

Trong do:

q : Dung tich gau q = 0,5m’

k,: Heé s6 day gau k,= 1

k. : Hé s0 toi cia datk,= 1,2

k,,: Hé s0 st dung thoi gian k,,= 0,7

n : SO chu ky dao trong 1 phit n = 60/ T,

T, Thoi gian mot chu ky dao dat
= N=74 m’/ h =74 x 8= 592 m’/ ca

= Vay khéi luong dat dao duge trong 1 ca: 592m® do d6 dao mdy céan

4,7=5ca

Bo tri 2 may dao Nhan cong phuc vu cho cong tic may dao lay 6 nguoi

Hinh 23: So do dao ddt
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SO D6 PAO DAT

CHU THICH :  ——emm—— HUOGNG DI CHUYEN GUA MAY DAO
HUYEN C!

J —t Ic _::—!__l
b

LD I g
i

o . =]
- I

JH T U
] i

2.1.4.2. Chon may ui dat

Do trong gid cao diém o6td khé chay lién tuc trong thanh phé va c6 thé
khong dugc vao nén dat dao 1én phai dung may Gi don thanh déng sau dé vao
ban dém va budi trua xe 6t0 vao va trg dat di

Khoi luong dat dao trong 1 ca 1a 592m’ nén ta chon mdy ui theo nhiing
yéu cau:

P,>P, >3P,
P, = G,¢ = 9,81m0,9 = 8,83m
_ 3600 3600

P, = —— Nn=——108.N = 480N
% 6

¥P,, tong luc can xuat hién
Luc can cat dat P, =0
Luc can di chuyén khoi dat trudc mdy ui:

_ 98lyV.yu  981.182.0,65V

K, 11

P,

Luc can di chuyén may 0i:

P, =G(f 1) coi vnho ~ 0 = Gf =0,069,81 m

(m: khoi lugng may ui)

— Chon may ui Dz-104A v6i may kéo co s6 T4AP c6 cic thong so sau:
+ N, = 40KN cong suat 100KW
+ Kich thu6e luai ui: B=3,28m
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h=1,07m
+ Chiéu cao nang: hn = 0,84m

+ Kich thuéc may dai: 5,22m ; rong: 3,28m; cao: 2,57m

+ Khoi luong thiét bi ti: 1,6T Toan bo (ca mdy co s6) bang 10,6T

— P, =9,8110,60,910° = 95,610° (N) = 9,5610*(N)

N 9,81.1,82.0,65
11

yo BA® _328107°
2K, 2085

P, =0 V +0,06.9,81m = 29450(N)

=2,2(m?)

h 107
B 328

=033 K, =085

— thoa man dicu kién: P, > P, > P,

— Nang suat ciia may ui DZ-104A trong 1 ca:

3600V K, K,
g = Z
tck 'KI
K : hé s6 ké dén do doc bang 1
K,,: hé s0 thoi gian, bang 0,75
K.: hé s6 toi bang 1,25
V=22m’

2.
T, = 2l 36004 2¢ 1, +1,)

1%

t.: thoi gian sang sO bang 5s
t,: thoi gian quay bang 10s

t,: thoi gian ha ludi 0i bang 2s
l,. = 60m = 0,06Km

_2.0,06.3600

—> T, +2(5+10+2)= 106(s)

_3600.2,2.1.0,75.8
106.1,25

sd = 25864(m*> / ca)

V6i khoi luong dao 1 ca 592 m® can phai st dung 2 mdy i D2-104A

Tong nang sudt st dung 1 ca: 258,64x2 = 717,28(m’/ca)

2.1.4.3 Khoi luong dao thu cong
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Khoi lugng dat dao tha cong bao gom: 10% khoi lugng dao may va khoi
luong dao dai méng, giding méng 13 1479,53 (m?)

Tra dinh miic lao dong dao dat thu cong BA137 can 0,712 cong/m’® dat
loai I, vay s6 cong can thiét 1a: 0,4x1479,53 = 592 (cong)

Thoi gian dao slira méng 1ay 10 ngay — s nhan cong la: 592/10 = 59,2
(nguoi) = 60 nguoi
2.1.4.4 Dién tich bai chira dat

Pat dao 1én ding mdy Gi don vao bdi sau do sir dung 1 phan dé 1ap dai va
cac gidng méng phan con lai ding 6t6 chd di Mt khac do tranh gid cao diém
nén can bai chita dé€ dat dao lén dung mdy ui don thanh déng sau d6 vao ban dém

va budi trua xe 0td vao va trd dat di Ta gia thiét dat chuyén di ngay chi bang 1/2
luong dat dao lén

Thé tich dat dao lén trong 1/2 ca la: 592/2 =296(m?)

Coi dat dugc chat dong cao 2m thi mat bang cin dé do dat: 296/2 =
148(m?) Vay ta bo tri 1 khu dat c6 dién tich 1a: 10x15m =150m* dé dé dat

2.1.4.5 Chon 6t6 chuyén dat

Mot ngay khoi luong dat can chuyén di 1a 592 m?® Chon xe IFA c6 ben tu

do co:
+ Van toc trung binh V, =30 km/h
+ Thé tich thiing chita V=6m’
Ta c6 téng s6 chuyén xe 1 ca la 659())28 = 123 chuyén
XU,

+ Thoi gian van chuyén mot chuyén xe
t,: Thoi gian d6 dat Ién xe: Bang thoi gian mdy dao do ddy thing xe

maydao
th=Toc 05
0,5.60

t,: Thoi gian van chuyén di t6i noi do, quang dudng 20 km, véi V4= 30
km/h

t, = 20.60 — 40’
30

t,: Thoi gian d6 va quay tdo = 5’
t.; :Thoi gian vé bang thoi gian di
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Vay t=5"+40"+5" +40 =90’

T,.085  8.60.0,85
90

+ Mot ca, moi xe chay duoc: = 4,53 lay tron = 4

chuyén

_123

+ S6 xe can dung (chd ca 2,3): > =15,41 1ay tron = 15 xe

Chon 15 xe IFAc6 V=6 m’

2.1.5. Mét s6 bién phép an todn khi thi céng dat

— Chuén bi ddy du cdc dung cu lao dong, trang bi bao ho lao dong cho cong
nhan

— Dai v6i nhitng ho dao sau khong duge dao qua mai doc cho phép, tranh sup
dé ho dao

— Lam bac, cdu lén xu6ng h6 dao chic chin

— Trudc mdi budi lam viéc phai clr ngudi di kiém tra trudc, sau méi cho cong
nhan vao lam viéc

— Lam hang rao bao vé ho dao, bién chi khu vuc dang thi cong

— Khi dang st dung mdy dao khong dugc cho phép lam nhiing cong viéc phu
nao khic gan khoang ddo hoic dé nguoi di lai trong pham vi quay clia may

dao, gitta mdy dao va xe van chuyén dat Gau may dao dé dat vao oto phai di
tu phia sau xe t6i

— Xe van chuyén dat khong duoc ding trong pham vi anh hudng ctia mat truot

2.2. THI CONG DAl GIANG MONG
2.2.1 Céng tac thi céng déu coc
2.2.1.1 Chon phuong an thi cong

Hién nay cong tac pha bétong dau coc ¢6 cac bién phap sau:
— Phuong phap su dung mdy pha:

St dung may pha hodc chodng duc ddu nhon dé€ pha bod phan bétong do
qua c6t cao do, muc dich 1am cho c6t thép 10 ra dé neo vao dai méng
— Phuong phap giam luc dinh:

Quéin moOt mang ni 1ong moéng vao phan cot chi 10 ra twong doi dai hoac
c6 dinh 6ng nhua khung cot thép Chd sau khi d6 bétong xong, dao dat xong,
dung khoan hoac cac thiét bi khac khoan 16 & mé ngoai phia trén c6t cao do thiét
k€&, sau d6 dung ném thép dong vao lam bétong nit ngang ra, bé ca khoi bétong
thira trén dau coc bo di
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— Phuong phap chan dong:

Dao dat dén cao do diu coc 16i do bétong coc, 1oi dung bom chan khong
lam cho bétong bién chit déng ran lai thi bo di

— Cac phuong phap méi str dung:
+ Phuong phap ban nuéc
+ Phuong phéap phun khi
+ Phuong phép loi dung vong ap luc nuée

Qua cac bién phap néu trén, ta chon phuong phap st dung may pha St
dung mdy phd hoiac chodong diu nhon dé ph4d d6 phan bétong d6 qud (loai bo
bétong kém chat lugng), lam cho cot thép 10 ra tao thanh neo ctia coc vao dai
mong

S6 Iuong coc theo thiét k&€ : 103 coc ¢6 duong kinh 800 Chiéu dai diu coc
can pha: 0,95(m)

Do d6 khoi lugng dap dau coc: 0,95xnx0,4*°x103 = 49,19 m’
5 Vi = 49,19 m’
Téng s6 cong can dung dé pha coc(1m? coc pha can 0,5 cong)
— 49,19x0,5 = 24,59(cong)
Chon 1 do6i 6 cong nhan pha dau coc:
T, =24,59/5 = 4,918(ngay) ~ 5(ngay)
Nhu vay 5 cong nhan lam viéc trong 5 ngay

Mot s6 thiét bi dung cho cong tic pha bé tong dau coc: Bda pha bé tong
TCB-200, may cét bé tong HS-350 T

— Ngoai ra can dung két hop mot so thiét bi thu cong nhu bia tay, choong, duc

Bdng 21 : Thong s ky thudt cua biia phd bé tong

Thong so6 k¥ thuat Bida TCB - 200
Puong kinh Piston(mm) 40

Hanh trinh Piston(mm) 165

Tan s6 dap (lan/phdt 1100
Chiéu dai (mm) 556
Luong tiéu hao khi (m?/phiit) 1,4
Puong kinh day dan hoi (mm) 19
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Trong luong (Kg) 21

Bdng 22 : Tthong so"ky thudt ciia mdy cdt bé tong
Thong s6 k¥ thuat May HS-350T
Dudng kinh ludi cat(mm 350
Do cét sau 16n nhat (mm) 125
Trong luong may(Kg) 13
Pong co xang (cc) 98
Kich thuéc dé (mm) 08

Sau khi ph4 ddu coc xong, don dep mit bing dé chudn bi d6 bé tong 16t
2.2.1.2 Bién phap ky thuat thi cong
— Sau khi dao hé méng xong, tién hanh dao dap dau coc:
+ Duc bo trudc 16p bétong bao vé & ngoai khung cot thép
+ Duc nhiéu 16 hinh phéu cho roi khoi cot thép
+ Dung may khoan pha chay dp luc ddu dé€ phd thanh tiimg mang rdi bo di
+ Sau d6 dung nudc rira sach da bui trén dau coc
— (Cong tic an toan lao dong:
+ Kiém tra may méc truée khi 1am viéc
+ Khi khoan pha, khong dé cho nhiing ting d4 roi tir trén cao xuéng
+ Khong va cham, chdn dong manh lam anh hudng dén cot thép trong coc
+ Trang bi day du dung cu bao ho lao dong cho cong nhan
2.2.2 CONG TAC GIAC MONG

Khi giac méng can dung nhiing coc gd déng sau cach mép méng 2m Trén
cac coc nay dong miéng g6 c6 chicu day 20mm, rong 150mm, dai hon kich
thuéc méng phai dao 400mm DPoéng dinh ghi dau truc cia méng va hai mép
moéng Dung cu nay ¢6 tén la ngua danh dau truc mong

2.2.3 Thi céng bé tong 16t
2.2.3.1 Tinh toan khéi luwong bétong 16t

Truéc khi do bétong 16t ddy dai, gidng ta phai dam dat ¢ ddy béng tay, ti€p
d6 tron béetong mac100* d6 xuong ddy moéng dayl0cm c6 tdc dung lam phang
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day dai, tang 16p bao vé cot thép, gitt hé ximang khi bétong chua dong cing,
phan tai trong cong trinh déu xuong dat

Sau khi dap xong ddu coc ta chuyén sang ti€én hanh dé bé tong 16t Bé tong
16t ¢6 tdc dung 1am phang ddy dai tao diéu kién thuan lgi cho thi cong

Yéu cau bé tong 16t:
+ Beé tong gach vd mac 100

+ Chiéu day 10cm

1 m’ bé tong gach v& cén: 0,5m’ xi mang cat vang # 50
0,88m’ gach v&

1 m’ xi mang cdt vang # 50 can: 180K G ximang #300
1,01 m?® cat

Vay 1m’ bé tong gach v can : 1,01m? cat x 0,5 = 0,51m’ cat
0,88 m® gach v&
90 Kg xi mang #300
+ D6 bé tong bing xe cai tién tir ciu cong tic d6 xudng (h < 2,5m nén
khong cin ong do)

+ DMLD cho 1m’ bé tong gach v& 0,99 ngay cong:

YV,4=71,14m’

Vi doi cong nhan 15 nguodi thoi gian thi cong: 1x71,14x0,99/20 = 4
(ngay cong)
2.2.3.2 Ky thuat thi cong

Do khéi lugng bétong 16t khong 16n 1dm, mit khac méc bétong 16t chi yéu
cau mac 100 cho nén ta chon phuong dn tron bétong bang mdy ngay tai cong
truong 12 kinh t€ hon ca Sau d6 bétong duge dua dén noi do bing xe céi tién dén
tung vi tri thi cong

Ta van chuyén bing xe cai tién, dé tranh cho hd dao bi sut 16, déng thoi dé
qua trinh di lai duoc dé dang, ta lam ciu cong tic cho xe va nguoi lén xudng

Tron bétong cho ting nhém méng va gidng, trong ngay dao dugc bao
nhiéu mong gidng thi s& d6 bétong 16t tat ca s6 méng va giang da dao duoc do

Bétong 16t sau khi dua xuéng ddy hé méng, dung xéng, cudc san déu sau
d6 dung thudc dai san, gat phang, sau d6 vd mat dé tang thém do chat

Tron bétong: Cho tron mdy chay truc vai vong, do cot lieu va ximang
theo ti 1¢ da tinh vao thing tron, tron déu réi cho dan nudc vao khi tron xong
bétong phai lap tic chuyén di do6 ngay

- L _ W_w_—_ W Y YWYWWW] e e e 164
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2.2.4 Cong tac cot thép méng

Cot thép duoc lam sach va gia cong san thanh tung loai dua vao ban thong
ké thép mong va ban vé thiét k€ méng Mbi loai dugc x€p riéng va cé gin cac
mau gd danh s6 hiéu ctia loai d6 Sau d6 cot thép duoc gia cong thanh 1u6i hodc
khung theo thiét k&

Ta tinh todn so bo khoi luong cot thép mong véi ty cot thép : u% = 1,5%
— Khoi Iugng cot thép trong tiing phan doan
GCp, =0,015xVp,x7850/6 = 0,015x966,16x7850/6 = 18961 kg
binh miic nhan cong = 11,32 cong /1tan cot thép mong
— X s6 nhan cong = 11,32x18,961= 214,64 ~215 cong
Chon 1 t6 doi 36 cong nhan thi cong trong 6 ngay
2.2.5 Thiét ké van khuén ddi méng

Sau khi dao ho moéng dén cao trinh thiét k&, tién hanh d6 bé tong 16t
mong, dat cot thép dai mong, sau d6 lap ghép van khuon dai moéng va giang
mong
— Céc luc ngang tic dung vao van khuon:

Ap luc ngang clia vita bé tong tuoi: phu thudc vao toc do dé beé tong va
kich thudc cua cau kién Doi v6i cidu kien mong c¢6 chiéu cao nho, t6c do do
nhanh do d6 biang mdy bom nén anh hudng clia qué trinh dong ciing clia bé tong
dén ap luc ngang khong dang ké

P", = kxyxH = 1,3x2500%x2,0 = 6500 kG/m*
Do bom bé tong bing may nén tai trong ngang tic dung vao van khuon
P, = 1,3x 400 = 520 kG/m*
Tai trong ngang tong cong tac dung vao van khuon s& 1a:
P"=P" + P", = 6500 + 520 = 7020 KG/m?
2.2.5.1 Tinh toan van thanh
Dung van khuon thép dinh hinh tinh cho 1 vén kich thuéc 300x1500: C6
W=6,45 cm?’, J]=28,59 cm*
Coi van la dam don gian goi 1én cac goi tua la cic thanh nep ngang, chiu tai

trong (xét cho bé rong 1 van 1a b =0,3m) 1a : q = 0,3x7020 =2106 kG/m = 21,06
kg/cm. [6] =2100 kG/cm?

Chon khoang céach giita cac nep 1a: 1 =70 cm
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2.2.5.2 Kiém tra van khuon

2 2
m_ = =% ~12899 kGm =12899 kg.cm

=g

o= M < I;- = o 128959 =19998 < Ir 2100 kg/cm

H

Vay van thanh thoa man
2.2.5.3 Kiém tra do vong
Téng tai trong trong tiéu chuén tdc dung vao van khuon :
q" = 5000 + 400 = 5400 kG/m (xét cho bé rong van khuon 1a b = 0,3m)

5 qg°1* 5 5470

= = =0,28cm
m* 384 EJ 38421.10°2859

370
—=—=0924
[ } 400 400 o

Nhan thay f < [f] Vay dam bao yéu cau vé do vong
2.2.5.4 Tinh toan thanh nep ding

— Tai trong tac dung vao thanh nep ding:

Thanh nep ding dugc coi nhu dam lién tuc 2 nhip 1 =75 cm ¢6 goi tua la
cdc thanh chong xién chiu tai trong phan bd déu theo dién truyén tai rong 0,7m

q"=7020x0,7 = 4914 kG/m; q*° = 5400x0,7 = 3780 kG/m
— Tinh toan ti€t dién thanh nep diung:
ql® _ 4914075

= = 276,41kGm
10 10
M 6M -
- W bh2 - IT_

Néu chon tiét dién chit nhat ¢6 tiét dién bxh véi canh ngan b = 8 cm thi

—————=12cm

hs \/GM 6.27641

b ] V8110

Chon tiét dién thanh nep la ti€t dién chit nhat 8x12 cm
Kiém tra do vong:

_ 1 gl*_ 1 37807512
™ 128 EJ 1281,2.10°.8.10°

=0,117cm
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I 150
[ } m = m =0,375cm

Nhan thay fmax < [f] Vay dam bao yéu ciu vé do vong

Bdng 23: Thong ké khoi luong, lao dong cong tdc ldp dung van khuon méng:

Kich thuéc ; 5 , ) ’ S6 ’
Tén So Khoi |Pinhmuac| So6 g SO
< .. s NI nguoi 1 N
méng | Dai (m)|Rong (m)|Cao (m)|luong | luong |(cong/m) cong |, * | ngay
bl 5 2 2 16 448 038 1702
b2 6 4 2 4 160 038 608
b3 5 3 2 2 64 038 2432
b4 7 5 2 1 48 038 1824 40 4
b5 12 85 2 2 164 038 6232
GMI1 | 1763 06 1 1 3538 038 1344
Tong cong 12.378 155

2.2.6 Céng tac dé bé tdng dai méng, giéing méng

Truéc khi d6 bétong mong ta phai ti€én hanh nghiém thu cdc phan cong
viéc: van khuon, cot thép

Lua chon phuong 4n dé bétong méng:
— Phuong 4n 1: Dung cén truc thap dé bétong bing cac thung chuyén dung
— Phuong 4n 2: Lam céu cong tac, van chuyén dén noi d6 bang xe cut kit
— Phuong an 3: Dung bom bétong bom truc ti€p xuéng hé mong

Ta thdy: Phuong an 1 4p dung tot nhung lai khong tan dung dugc can truc
cho céc cong viéc song song, chua c6 diém neo chic chén, thoi gian d6 bétong
ngan dung can truc khong kinh t€ phuong dn 2 khong tién loi vi mat bang ho
mong rit 16n viéc lam ciu cong tac chuyén dung 1a ton kém, anh huéng dén mat
bang thi cong

Phuong 4n 3 1a phu hgp nhét véi cong trinh, mdy bom khong can thoi gian
l1ap dung nhu can truc thdp va khéi luong thi cong phi hop véi cong suét cia
mady, khi dén cong doan d6 bétong ta chi can huy dong may do mot ca 1a xong.
Vay ta chon phuong an dung bom bétong bom truc ti€p xudng mong do viéc
thuc hién t6 chifc tram tron bé tong khi cong trinh dang thi cong phan ngam la
khé6 khan déng thoi viec di chuyén cac thiét bi rat phiic tap. Ngoai ra, dai méng
yéu cau bé tong c6 chat luong cao do vay ta lua chon phuong phap mua bé tong
thuong pham
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D6 beé tong bang xe cai tién mat rat nhiéu thoi gian va gap nhiéu khé khan
khi di lai giita cdc h6 méng nén ta chon phuong phap do bé tong bing mdy bom

Tinh khéi luong bé tong (khoi lugng bé tong moéng dugc thé hién trong
bang sau):

Bdng 24 : Khoi luong bétong It dai méng, gidng mong

Tén méng Kich thucc S6 luong | Thé tich (m?)
Dai (m) Rong (m) Cao (m)
b1 5 2 01 16 18304
b2 6 4 01 4 10416
b3 5 3 01 2 3328
b4 7 5 01 1 3744
b5 12 85 01 2 21228
GM1 1763 06 01 1 1412
Tong khoi lugng bé tong 16t dai giding méng 7114
Bdng 25: Khoi luong bétong dai mong, giang mong, cot cho
Tén moéng Kich thude So luong | Thé tich (m?)
Dai (m) Rong (m) Cao (m)
bl 5 2 2 16 320
b2 6 4 2 4 192
b3 5 3 2 2 60
b4 7 5 2 1 70
b5 12 85 2 2 408
GM1 1763 06 2 1 21156
Cot cho 07 09 045 40 1134
Téng khoi lugng bé tong dai giding méng 126156

Tong khoi luong bé tong = 1261,56 m®

Thuc hién phan doan d6 bé tong: Du dinh thoi gian thi cong méi phan doan bang

1 ngay (6 phan doan)
Vay tinh v6i phan doan ¢6 V,, = 1261,56/6 = 210,26 m’

Dinh miic nhan cong = 0,633 cong/Im’ bétong

¥ s6 nhan cong = 0,633x210,26 = 133,09 cong

Ta chon = 135 ngudi chia 1am 3 t6 doi méi t6 doi 45 ngudi

San cong tac: Dung céc thanh xa goé bang gb géc truc ti€p 1én van khuon
thanh Sau d6 ding cic tAm gb phang dat lén cic thanh xa g6 d6 tao mat phang
cho cong nhan thi cong

Sinh vién: Nguyén Van Bach



Thuyét minh dé an tét nghiép Phan kién truc

— Bién phédp d6 va ddm bé tong mong:

Bé tong thuong pham duoc chuyén dén bing 6 to chuyén dung, thong qua
may va phéu dua vao 6 t6 bom

Bé tong dugc 6 to bom vao vi tri clia két cau

Khi da d6 duoc 16p bé tong day khoang 30cm ta st dung dam duii dé dam be
tong

Ta d6 bé tong moéng 1am 2 dot
+ Dot 1 do beé tong dai giang dén cot mat dai
+ Dot 2 do beé tong cot chd cao 0,7 m
2.2.6.1 Yéu cau doi v6i bé tong thuong pham

Vita bé tong bom 1a bé tong duoc van chuyén bang ap luc qua 6ng ciing
hoiic 6ng mém va dugc chay vao vi tri can do bé tong Bé tong bom khong chi doi
hoi cao vé mit chat luong ma con yéu ciu cao vé tinh dé bom Do d6 bé tong
bom phai dam bao céac yéu cau sau :

— Be tong bom dugc tic 12 bé tong di chuyén trong 6ng theo dang hinh tru hoic
thoi bé tong, ngan cach véi thanh 6ng 1 16p boi tron Lép boi tron nay 1a 16p
vita gom xi mang, cat va nudc

— Thiét k& thanh phin hén hop ciia bé tong phai dam bao sao cho théi bé tong
qua dugc nhiing vi tri thu nho cia dudng 6ng va qua duoc nhitng duong cong
khi bom

— Hobn hop bé tong bom c6 kich thudc t6i da cta cot lieu 16n 1a 1/5 + 1/8 dudng
kinh nho nhat cta 6ng dan Dai véi cot lieu hat tron ¢6 thé 1én t6i 40% dudng
kinh trong nho nhét clia 6ng dan

— Yeéu cau vé nudc va do sut ctia bé tong bom ¢6 lién quan véi nhau va duoc
xem 1a mot yéu cau cuc ky quan trong Luong nuéc trong hdon hop ¢6 anh
hudng téi cuong do hoac do sut hoac tinh dé bom cua bé tong Luong nudc
tron thay déi tuy theo ¢ hat t6i da ctia cot lieu va cho timg do sut khdc nhau
cua tung thiét bi bom Do d6 doi véi bé tong bom chon duoc do sut hop 1y
theo tinh nang cua loai may bom su dung va gitt dugc do sut dé trong qua
trinh bom 1a yéu t6 rat quan trong Thong thuong doi véi bé tong bom do sut
hop 1y 1a 1742 cm

— Viéc str dung phu gia dé tang do déo cho hén hop bé tong bom 1a can thiét
bai vi khi chon dugc 1 loai phu gia phu hop thi tinh dé bom tang 1én, giam
kha nang phan tang va do boi tron thanh 6ng ciling tang 1én
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— Beé tong bom phai dugc san xuét véi cac thiét bi c6 day chuyén cong nghé hop
ly dé dam bdo sai s6 dinh lugng cho phép vé vat liéu, nudc va chat phu gia st
dung

— Beé tong bom cin dugc van chuyén bing xe tai tron tir noi san xuat dén vi tri
bom, dong thoi di€u chinh téc do quay cua thiing xe sao cho phi hop véi tinh
nang k¥ thuat cua loai xe su dung

— Bé tong bom ciling nhu cac loai bé tong khac phai ¢6 cip phdi hop Iy méi dam
bao chat luong

— Hoén hop bé tong dung cho cong nghé bom bé tong cin c6 thanh phan hat phu
hop véi yéu cdu k§ thuat cua thi€t bi bom, dac biét phai c6 do luu dong 6n
dinh va déng nhat Do sut ctia bé tong thudng 1a 16n va phai du déo dé bom
dugce tot, néu kho sé khé bom va nang suat thiap, hao mon thiét bi Nhung néu
bé tong nhao qua thi dé bi phan ting, dé 1am tic dudng 6ng va ton xi mang dé
dam bao cuong do Trudc khi bom bé tong ta ki€ém tra do sut, va phai dim bao
1742 cm thi méi cho ti€n hanh bom bétong

2.2.6.2 Van chuyén bétong
Viéc van chuyén bé tong tir noi tron dén noi d6 bé tong (tr nha may
bétong Thang Long dén khu do thi méi My Dinh II khoang 15 km) can dam bao:

Str dung phuong tién van chuyén hop ly, tranh dé bé tong bi phan ting, bi
chay nudc xi mang va bi mat nuée do nang, gio

Sir dung thiét bi, nhan luc va phuong tién van chuyén cin bo tri phut hop
v6i khoi luong, toc do tron, d6 va ddm beé tong
2.2.6.3 Do bé tong

Dam bao nhitng qui dinh sau va bé tong méng chi d6 trén dém sach trén
nén dat cing:
— Khong lam sai 1éch vi tri c6t thép, vi tri coffa va chi€u day 16p bao vé c6t thép
— Khong diing dam dui dé dich chuyén ngang bé tong trong coffa

—  Be tong phai duoc d6 lién tuc dén khi hoan thanh mot két cau nao do theo
qui dinh cua thiét k&

—  DE tranh su phan ting, chiéu cao roi tu do cua hén hop bé tong khi dé
khong vuot qué 2,5m

—  Khi d6 bé tong c6 chiéu cao roi tu do >2,5m phai ding mang nghiéng hoic
ong voi voi Néu chiéu cao >10m phai diing 6ng voi voi c6 thiét bi chdn dong

— Gidm sat chat ch€ hién trang coffa d& gido va cot thép trong qua trinh thi
cong
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—  Miic do d6 day bé tong vao coffa phai phii hop véi s6 liéu tinh todn do ciing
chiu 4p luc ngang ctia coffa do hdn hop bé tong méi d6 gay ra

— Khi trdi mua phai ¢6 bién phap che chian khong cho nuéc mua roi vao bé tong

—  Chiéu day mdi 16p d6 bé tong phai can cit vao nang luc tron cu ly van
chuyén, kha niang dim, tinh chat két va diéu kién thoi tiét dé quyét dinh,
nhung phai theo quy pham

Hinh 24 : Mt cdt qud trinh do bé tong méng

SAN CONG TAC

.
—
—H i 2200
=
- 1] N
THONG SO MAY S-284A l I I -
CONG SUAT BONG CO 55 (KW) K
DUONGKINH ONG 283 (MM) - - - ~ fﬂ
NANG SUAT MAY 25 (M3/H): U & I [F T AT PRF T X
TRONG LUONG MAY ~ 11.93 (T) ¢ = k
KICHTHUGCMAY ~ DAI :5.94 (M) | 0 |
RONG: 2.04 (M) * +
CAO :32(M)

MAT CAT QUA TRINH BO BE TONG MONG

2.2.6.4 Pam bé tong

—  Dam bao sau khi dam bé tong duoc ddm chat khong bi ro, thoi gian dadm bé
tong tai 1 vi tri ddm béo cho bé tong duoc dim k§ (nudc xi mang ndi lén mat)

—  Khi sir dung ddm dui buéc di chuyén clia ddm khong vugt qua 1,5 ban kinh
tiét dién ciia dim va phai cidm sau vao I16p bé tong da dé truée 10 cm

—  Khi cdm dam lai bé tong thi thoi diém dam thich hop la 1,5+2gi¢ sau khi
dam lan thit nhat (thich hop véi bé tong c¢6 dién tich rong)

2.2.6.5 Bao duong bé tong

—  Sau khi d6 bé tong phai dugc bao dudng trong diéu kién c6 do 4m va nhiét

do can thiét d€ déng rin va ngin ngira cic anh hudng c6 hai trong qu4 trinh
doéng ran clia bé tong

— Bao dudng am: Giif cho bé tong c¢6 di do 4m cén thi€t d€ minh két va déng ran
— Thoi gian bao dudng: Theo qui pham

— Trong thoi gian bao dudng tranh cac tac dong co hoc nhu rung dong, luc
xung kich tai trong va cac luc dong cé kha nang gay luc hai khac

2.2.6.6 Mach ngung thi cong
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Mach ngimg thi cong phai dat ¢ vi tri ma luc cit va mo men u6n tuong doi
nho dong thoi phai vuong géc véi phuong truyén luc nén vao két cau

Mach ngimg thi cong nim ngang:

+ Neén dat ¢ vi tri bang chiéu cao coffa

+ Trudc khi d6 bé tong méi cin 1am nham, 1am 4m bé mit bé tong cii khi
d6 phai dam Ien sao cho 16p bé tong mdi bam chic vao bé tong cii dam
bao tinh lién khoi ctia két cau

Mach ngung thi cong dung:

+ Mach ngumng thi cong theo chiéu ding hoidc nghiéng nén ciu tao bang
lu6i thép v6i mat lu6i 5+10 mm Trude khi d6 16p bé tong méi can tuéi
nuée 1Am am 16p bé tong cii khi d6 can ddm k§ ddm bdo tinh lién khoi
cho két cau

2.27 Cong tac thdo van khuén ddi va giding moéng
Vién khuon dai giang 1a cdc tdm van khuon thanh (van khuon khong chiu
luc) vi vay c6 thé thao d& van khuon sau 2 ngay ké tir Iiic d6 bé tong xong

Khi thdo d& van khuon, giita bé tong va van khuon luon c¢6 do bam dinh
Bai vay khi thi cong 1ap dung van khuon can chi y sit dung chat diu chong dinh
cho van khuon

Tra dinh muc lao dong thdo 1m? van khuon: 0,32h/1m?
Vay s6 gio cong can thiét 1ap theo bang:

Bdng 26: Thong ké khoi luong, lao dong cong tdac thdo vin khuén mong

Kich thude ) . . ) S6 )
Tén So Khoi Dinh So - SO
mong . lwong | luong muc | coOng nim\n ! ngay
Dai (m)|Rong (m) |Cao (m) gay
bl 5 2 2 16 448 038 1702
b2 6 4 2 4 160 038 608
b3 5 3 2 2 64 038 2432
b4 7 5 2 1 48 038 1824 40 4
b5 12 85 2 2 164 038 6232
GM1 | 1763 06 1 1 3538 038 1344
Tong cong 12378 155

2.2.8 Lap dat hd méng
Sau khi thdo van khuon dai va giang méng, ta tién hanh 14p dat 1an 1 dén
cot dat tu nhién
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Khoi lugng 1ap dat 1an 1:
\4 =V _Vbé tong Vv

Vi = 1207,77 m® Theo dinh mitc x4y dung co ban thi dé 14p 100m?* thé tich
120777

lan1 dao tc

bang cat can 122m’ ct Luong cat can thiét: 122 =147348m’cat

O t6 van chuyén cét vé cong trinh va ding mdy va nhan cong dé 14p hé méng Ta
c6 dinh mifc lap dat 1a 2,95 cong/100m’® nén véi khoi lugng 1473,48 m® can 43
cong Ta bo tri 11 cong nhan lam viec trong 4 ngay

2.2.9 Chon mady thi cong méng
2.2.9.1 O t6 van chuyén bé tong
Chon xe van chuyén bé tong SB-92B c6 céc thong s6 k§ thuat sau:

Bdng 27: Thong so"ky thudt ciia xe van chuyén bétong SB-92B

Dung tich thung tron : q=6m’

O t0 co s& . KAMAZ- 5511
Dung tich thung nu6c ;0 0,75m’

Cong suat dong co . 40KW

Toc do quay thung tron : 9=+ 14,5 vong/phut
Do cao d6 vat liéu vao : 35m

Thoi gian d6 bé tong ra : t=10 phat

Trong luong xe (c6 bé tong) : 2185T

Van tdc trung binh : v=30km/h

S6 chuyén xe chd bé tong can thiét la: n = 210,26/6 = 35,04 chuyén
Chon 6 xe vay so chuyén cho 1 xe l1a: 35,04/6 = 6 chuyén
2.2.9.2 Chon may bom bé tong
Co s dé chon may bom bé tong :
— Can ctt vao khoi lugng bé tong can thiét cia mot phan doan thi cong
— Can ct vao tong mat bang thi cong cong trinh
—  Khoang céch tir tram tron bé tong dén cong trinh, dudng x4 van chuyén,
— Dua vao nang suat may bom thuc té trén thi truong
Kho6i lugng bé tong dai méng va giang mong 1a 210,26m’
Chon may bom loai: S-284A, c6 cac thong so k¥ thuat sau:

Sinh vién: Nguyén Van Bach



Thuyét minh dé an tét nghiép

Phan kién tric

S6 may can thiét: n=

Bdng 28: Thong so kY thudt ciia mdy bom S-284A

Nang suat ky thuat
Dung tich phéu chita
Cong suit dong co
buong kinh 6ng bom

Trong lugng may

Ap luc bom
Hanh trinh pittong
\Y 210,26

" N,T 60.8.085

=0,515

Vay ta chi can chon mdt may bom la du

2.2.9.3 Chon may dam dui

U50, c6 cac thong so ky thuat sau :
Bdng 29: Thong s6 ky thudt ciia dam dii US0

Thoi gian dadm bé tong
Ban kinh tac dung
Chiéu sau 16p ddm
Nang suat

Ban kinh anh hudng

Nang suat mdy dam :

N = 2xkxr,*xd x3600/(t, + t,)

Trong do : 1,

: Thoi gian dam bé tong t, =30 s

: Thoi gian di chuyén ddmt, =6 's

: Hé s6 str dung k = 0,85
= N =20,850,6%0,253600/(30 + 6) = 15,3 (m’/h)

60 (m3/h)
300
55(kW)
283(mm)
11,93(Tan)
75 (bar)
1400 (mm)

V6i khoi luong bé tong mong 1a: 210,26 m?, ta chon mdy dam dui loai

30s

30 cm
25 cm
25+ 30
60 cm

: Ban kinh anh huéng cua dam r, = 60cm = 0,6 m

: Chiéu day 16p bé tong can dam, d = 0,2 + 0,3m

S6 lugng dam can thiét: n = V/NT = 210,26/15,3x8x0,85 = 2,021 1ay n = 2 chiéc

Bdng 210: Thong ké chon mdy thi cong
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Nang suat | Nang suat .
Do oy < S6 lugng
Loai may Ma hiéu may yéu cdu (e
( m’/ca) (m’/ca)
M4y dao dat EO - 3322B1 592 1
Ot6 chd be tong SB - 92B 60 3
bam dui U 50 153 2025 2
DPam ban U7 170 m%/ca 62 4
May bom bé tong S-284A 480 200 1
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CHUONG 3: BIEN PHAP THI CONG PHAN THAN

3.1 PHUONG AN THI CONG

Vé6i cong trinh cao tang thi viéc lua chon hé van khuon hop 1y khong
nhiing mang y nghia kinh t€ ma con anh hudng nhiéu dén thoi gian thi cong va
chat luong cong trinh Hién nay, & cac cong trinh xay dung hién dai, xu th€ st
dung hé van khuon dinh hinh tr& nén phd bién va tién loi Tuy nhién cé nhiing
truong hop can c6 thé su linh hoat trong viéc bd tri van khuon Vi vay, ta chon
phuong an thi cong van khuon cho cong trinh nhu sau:

— Van khuon c0t, 16i va tuong sit dung hé van khuon dinh hinh

— Vén khuon dam san sir dung hé van khuon g6 vi mét bang ¢6 nhiéu loai 0 san
do d6 dung van khuon gb dé linh hoat

— Xa g6 dugc st dung 1a gb nhém VI, tiét dién 8x10cm
— Cot chong cho dam la cot chong thép, cho san 1a hé gido PAL

Dai v6i nha cao tang, do chiéu cao nha 16n sir dung bé tong mac cao nén
viéc slr dung bé tong tron va do tai chd 1a ca mot van dé 16n khi ma khéi lugng
bé tong 16n (khoang vai tram m®) Chat lugng cua loai bé tong nay that thudng,
rat khé dat duoc mac cao

Bé tong thuong phdm hién dang dugc st dung nhiéu cho céc cong trinh
cao ting do c6 nhiéu wu diém trong khau bao ddm chat luong va thi cong thuan
loi

Xét rieng gid theo m® bé tong thi gid bé tong thuong phdm so véi bé tong
tu ché€ tao cao hon 50% Néu xét theo tong thé thi gid bé tong thuong pham chi
con cao hon bé tong tu tron 15+20% Nhung vé mat chat lugng thi viéc st dung
bé tong thuong pham hoan toan yén tam

Do cong trinh ¢6 mat bang rong rii, chi€u cao cong trinh 16n, khéi lugng
bé tong nhiéu, yéu ciu chat lugng cao nén dé dam bdo tién do thi cong va chat
luong cong trinh, ta lva chon phuong an:

- Thi cong dam, san toan khoi ding bé tong thuong pham dugc chd dén chan
cong trinh bang xe chuyén dung, c6 kiém tra chat lugng bétong chat ché trude
khi thi cong

- D6 bétong cot, vach va dam, san bang co gidi, ding cin truc thap dé dua bé
tong lén vi tri thi cong ¢6 thé tinh co dong cao Cong tdc thi cong phan than duoc
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ti€n hanh ngay sau khi 14p dat méng Viéc t6 chiic thi cong phai ti€n hanh chat
ché, hop 1y, dam bao luong k¥ thuat an toan

Qua trinh thi cong phan than bao gom cédc cong tic sau:
Lap dung, ghép c6t pha cot, vach 16i
Ghép dat cot thép cot, vach (tién hanh trudc van khuon)
D6 betong cot, vach
Lap dung van khuon dim, san
Cot thép dam, san
Bom bé tong dam, san
Bao dudng bé tong

Thao d& van khuon

+ 4+ + 4+ + + 4+ o+ 4+

Hoan thién

3.2 THIET KE VAN KHUON

— Van khuon, cot chong duoc thiét ké sir dung phai dap Gng cac yéu cau sau:
+ Phai ché tao ding theo kich thudc cua cac bo phan két cau cong trinh
+ Phai bén, ctng, 6n dinh, khong cong, vénh
+ Phai gon, nhe, tién dung va dé théo, lap
+ Phai dung duogc nhiéu lan

Dua vao cac yéu ciu trén ta c6 hai phuong an dung van khuon:
+ Phuong 4n 1 dung van khuon gb
+ Phuong 4n 2 dung van khuon thép dinh hinh

Ta thdy theo phuong 4n 1 ding vadn khuon gb c6 wu di€ém 1a san xuat dé
dang, vat liéu dé kiém ré tién, nhung c6 nhugc diém 1a ton gb vi phai cit vun dé
thich hop véi cac chi ti€t cua két cu cong trinh Viéc lién két van nho thanh cac
mang 16n thudng déng bing dinh nén van chéng hong do luan chuyén it, vay
phuong an nay khong phai 1a toi vu

Cong trinh 12 nha cao tdng nén yéu cdu do luan chuyén véan khuon 16n, vi
vay viéc chon phuong dn 2 dung van khuon dinh hinh 1a rat phut hgp. Pong thoi
vGi viéc st dung van khuon thép ta st dung hé thong cot chong thép do dam,
gido PAL d& san s€ dem lai cac hiéu qua sau:

+ Céc bo phan van khuon déu gon nhe chi cin 1+2 cong nhan mang vac
dé dang
. o ~ 177
Sinh vién: Nguyén Van Bach
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+ Lap dung, thdo g& nhanh chéng don gian bang thl cong cac bo phan lién
két bang bulong hay chot nén khi 1dp d it bi hu hong

+ Céac bo phan van khuon déu duoc ché tao & nha may nén chat luong bao

dam

+ Cau tao phu hop véi dic diém thi cong van khuon thép, viéc thdo 1ap tién
hanh theo trinh tv hop 1y nhanh chéng do ¢6 co cau dién hinh cao

Vay viéc ta chon van khuon dinh hinh thép va cot chong thép, giao PAL Ia

hop 1y
S¢ liéu thiét ke:

— Nha cao 10 tang:
+ Tang 1: cao 4,5 m
+ Tang 2-10: cao 3,6 m

— Tiét dién cot:

+ Cottang 1,2,3: bxh =45 x 90

+ Cottang4-6: bxh=45x280

+ Cottang 7-10: bxh=45x70
— Tiét dién dam:

+ Dam D;: hxb =60 x 30

+ Dam D,: hxb=70x30

+ Dim Dy: h x b =50 x 20
— San: h=15cm

3.2.1 Thiét ké van khuén cét

Cdu tao:

Cau tao van khuon cot cho nhu hinh vé sau:

Hinh 31: Cdu tao vdn khuon cot

o

o Jo

ofo

o

O

o ofo

]

o oJo

150} 300

450

500

300

300

900
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san cong tac

: \ cao trinh do be tong +6.500

s

O
(@]
|

L

300X1500
300X1500
300X1500

O
O
0

2900

®

-

L 400 | 400 |

300X1500
300X1500

S
% 1 L 1
S
e

400

S E%
I
- 1
‘ 300X1500
¢ . S

]
-7
L

k 1800 L 900 L 1800 ¥

CHI TIET VAN KHUON COT

N\
@ | GHICH:
@ (1) VK DINH HINH

[
4361@ e tm*ig (2) TAnG B0
- —® (3) coTcHoNG
(4) cone THEP

i (5) KHUNG GO
= gﬁmi T T ‘ @ (6) COT CHONG CHAN

i
= @ COT CHONG CHAN
@ NEO SAT D12
boesol ) @ CUA LAM VE SINH
(2) (10) ke e

o

\
7
\

ol

?‘

— Cot cao 4,5 m trir di chiéu cao clia ddm ta ¢ chiéu cao cin t6 hop véan khuon
la 3,8 m

— Cot cao 3,6 m trir di chiéu cao ctia ddm ta c¢6 chiéu cao can t6 hgp van khuon
1229 m

— Cot ¢6 tiét dién 1a 450x900 dung véan thép c6 bé rong 300 va 150 chiéu dai
1500 1 canh 3P30, 1P15 + 1P30

Tinh todan khodang cdch gong cot:

— Tai trong:
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Ap luc 1én van khuon 14 tai phan b6 duoc xdc dinh nhu sau: q,= q,+q,+4;
Hinh 32: So do tinh gong cot

(TTIITIT] |
150 ! jf L T1s0,

@ @ g] 10 ]:J;[

+ q,- Ap luc ddy bén clia bé tong, ¢ thé x4c dinh theo cong thiic:

Trong do:

q,= yxH = 2500%x2.,9 = 7250 kg/m*
Trong do:
7 =2500kg/m?* - Trong lugng riéng bé tong
H : Chiéu cao 16p bé tong do, tinh v6i H = 2,9m
+ q,- Ap luc do ddm: @, = 250 kG/m?
+ q5- Ap luc do d6 be tong: q; = 400 kG/m? (D6 bing 6ng voi voi)
g =11x7250+1,3x250+1,3x400 = 8820kg / m’
q° = 7250+ 250+ 400 = 7900kg / m’
So d6 tinh: Coi van khuon nhu dam lién tuc tua trén cac goi tua la cic gong
chiu tai phan b6 (gan ding coi l1a déu)
— Tinh cho mot tdim van khuon dinh hinh ¢6 chiéu rong 0,3m co:
W= 6,45 cm?®; J = 28,56 cm*
. 4 trong: q" =8820x0,3 = 2646kg/m
g =7900x0,3 = 2370kg/ m
Chon khoang céach giita cac gong cot la: 1 = 60 cm
Cu thé nhu sau:
+ Cottang 2 - 10 cao 3,6 m: bo tri 5 gong
+ Cottang 1 cao 4,5 m: bo tri 6 gong
Tinh gong:
St dung gong cot Nittetsu 1a thép goéc L75x50 c6 cac dac trung sau:
Mo men quén tinh: J = 52,4 (cm®); Mo men chéng uon: W = 20,8 (cm?)

So d6 tinh 1a ddm don gian chiu tai trong phan bo déu
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Hinh 33: Gong cot

THEP HINH L

A

° ===

e

]

=L
[}

]

@

— Tai trong tac dung 1én gong cot la:
q" =8820x0,3 = 2646kg/m
q° = 7900x0,3 = 2370kg/m

x e s o=—=7rR
— Theo dié€u kién bén: w

2
M: momen uon 16n nhat trong dam don gian: M = %

tt g2 -2 2
_M_gI"_ 2646107680 575 45, R =1800(KG/cm?)

W  8W 8208
— Theo diéu kién bién dang:
tc 14 4
S S2B780 g hagyemy<ff]= =20 —0,24 (cm)
384.E.J 384.21.10°52,4 250 250

Vay gong cot dam bao kha nang chiu luc
Dua vao kich thuée cot, tdm van khuon dinh hinh ta chon ra tdm phu hop cho
moi loai cot

3.2.2 Thiét ké& van khudn sdan

3.2.2.1 Cau tao

— Vén khuon san dugc tao bdi cic tdm van khuon dinh hinh véi khung bang
kim loai.
Bdng ddc tinh ky thudt ctia taim khuon phdng:

RONg Dai Cao
J (cm?) W (cm®)
(mm) (mm) (mm)
300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
200 1200 55 20,02 4,42
150 Q00 55 17.63 4,3
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150 750 55 17,63 43
100 600 4,08

— PE @6 van san ta ding cdc xa gb ngang, doc fi truc ti€p lén dinh gido PAL

— Khi thiét k€ van khuon san ta dua vao kich thudce san, van khuon chon céu tao
sau d6 tinh to4an khoang cach xa g6 vi khong c6 6 san dién hinh, ta tinh cho 1
0 san bat ky, cac 6 san khac tinh toan tuong tu.

3.2.2.2 Tinh toan 6 san 7500x2400

76 HOP VAN KHUON THEP CHO SAN

7500

7200
o500 1200

ot o

0
1
2400

Cdu tao 6 san 7500x2400
I,=7,5-2x0,15=72m
1,=2,4-2x0,15=2,1m
b =0,3 1a bé rong ddy dam

Vi 6 san 7500x2400 ta c6: Dung 28 tam P30x150 c6 b = 30cm, 1 =150cm va 1
tam P30x120

Tinh xa go, cot chong do' vdn san:

— Xa go 16p trén (xa go ngang) tiét dién 80x100 dat cach nhau theo 16p 1a 75cm
Xa g6 16p dudi (xa go doc) tiét dien 80x100

— Coi xa go ngang nhu dam lién tuc ké 1én céac goi la cac xa go doc

— Tai trong tic dung lén xa go:
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+ San bé tong cot thép: g, = nxy,xbxod,, = 1,1x2,5x0,75%0,15 = 309,375

kg/m
+ Trong lugng van san: Trong Iuong mot tdim P30x150 1a 16 kg
2= 16 -x0.75x1,1=29.33 ke/m

+ Hoat tdi do chdn dong rung va didm gay ra khi d6 bé tong:
p,=1,3%0,3x400 = 156 kg/m
+ Hoat tai do ngudi va may van chuyén: p,=1,3x0,3x250 = 97,5 kg/m
+ Tong tai trong phan bo trén xa go:
q=309,375 + 29,33 + 156 + 97,5 = 592,205 kg/m
— Kiém tra do 6n dinh ctia xa g6 ngang: Coi xa g6 ngang 1a dim lién tuc goi tua

la cac xa go doc, nhip clia xa g6 ngang la 1,2m (la khoang cich cua gido
PAL)

_ g’ 592,205,075’

+ Momen I6nnhat: M, = —= =34,034kg.m
10 10

2 2
+ DO cing chong uén : W = % = 8'20 =13333cm’®

o=M _34034 25,53Kg /cm? < | =110Kg /cm?
W 13333 -

+ DO vong:

4 4
= L _ 5922057512 1 0980m< f - =-"> —01875m
128E)  128.1,2.10°8.10 400 400

— Kiém tra xa go doc: Tiét dién 8x10cm
+ Coi xa go la cac goi tua cta xa go ngang do vay gia tri luc tap trung do
xa go doc la

_ q(1,2+0,6) 592,205(1,2+0,6)
2 2

P =532,98kg

+ So do tinh:
Hinh 35: So do tinh xa go

1200 L1200 L1200 L1200
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+ Momen 16n nhat :

M=%I _ 524120 7860kgcm
_M _ 7860 ——— =5895kg/cm? < | =110Kg/cm?
W 133,33 -

+ DO vong giira nhip :
Pl |

524.120°

3
, Pl |}_ Pl

y:2.#|:4. —— =
2,6EJ 8 8| 192.EJ

3.2.2.3 Thiét ké€ van khuon dam

88

a Cdu tao chung

T19212.10°6.10°

=0,103cm < 0,3cm

— Van khuon dam dugc ghép tir cac van dinh hinh: 2 van thanh, 1 van day dam,
duoc lién két v6i nhau boi 2 tadm thép géc ngoai 55x55x1

— Dung cic xa g6 ngang dé ghép d& van ddy dim

— Cot chong dam Ia nhiing cay chong don bang thép c6 6ng trong va 6ng ngoai

c6 thé trugt nén nhau dé thay doi chiéu cao ong

Gilita cdc cay chong c6 giang lién két

b Vidn khuon dam
CHEN G5 4@ 4ﬁo Tro cHEN & 900 1200
@ - 300X 1500X55 \E 300X 1500X55 Z 300X 1500X55 Z/ 300X 1800X55 -300X9DDX55% 300X1200X55 -
1Jj790] 1500 |, 1500 | 1500 | 1800 1790 CHENGQ@ 790
8000 2400

()

i VK SAN %%Q VK SAN § @

=l — 1 ——— =

790 1200 |, 1200 || 1800 |, 1800|790

3400 L 4600

@ ZIRY &< °)

Van khudon dam: hxb =70x30 cm

+ Chiéu cao van thanh yéu cau: h,= 70 — 15 = 55 cm ta dung 1P25 + 1P30

+ Van day cic dam c6 b = 30 cm ta dung 1P30
— Van khuon dam: hxb = 60x30 cm
+ h,=60— 15 =45 cm ta dung 1P25 + 1P20

Sinh vién: Nguyén Vin Bdch
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+ Van day dung 1P30
¢ Thiét ké hé thong xa go
— Tai trong tac dung 1én van ddy dam:

+ Tinh tai do trong lugng bé tong gay ra: g, = nxy,xh,xb, = 1,1
x2500x0,7x0,3 = 525 kg/m

+ Trong lugng ban than van day dam: g, = 29,33 kg/m
+ Hoat tai do chan dong khi d6 va dam bétong: p,=1,3x400x0,3=156 kg/m

+ Téng tai trong tdc dung lén van day dam: q=525 + 29,33 + 156 = 710,33
kg/m
— Chon xa ngang: 8x10cm coi xa ngang nhu dam don gian ké 1én cac xa doc
khoang cach 75cm, xa doc dat cach nhau 1,2 m (vi goi 1én gido PAL):

+ Kiém tra diéu kién chiu luc clia xa gb ngang :% <[o]

2 2
+ Momen I6n nhat: M, = qI® 71033075 _ 39,96kg.m

10 10

2 2
+ DO cing chong uén : W = % = 8'20 =13333cm’®

M  39,96.10°

=— ="""""" —2997Kg/cm? < 110Kg /cm?
“TW T 13333 : b 110K
+ DO vong:
4 4
_aq" 710,33.755 12 _=0432m< | * LI 0,1875cm
128EJ 128.1,2.10°.8.10 400 400

— Kiém tra xa go doc: Tiét dién 8x10cm
+ Coi xa go la cac goi tua cta xa go ngang do vay gia tri luc tap trung do
xa go doc 1a

_ q@.2 2+ 06) _71033(12+08) _ga0 o

P

+ So do6 tinh:
Hinh 35: So do tinh xa go

1200 L1200 L1200 L1200
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+ Momen 16n nhat :

M= %I = 6393120 =95895kg.cm
M 95895 -
=— =—"""""-7192kg/cm? =110Kg /cm?
T=W "13333  Loskglem< b- J

+ DO vong giira nhip :

#[45'1—23"_} PI°  6393.120°
‘26EJ| 88 88| 192EJ 19212.10°8.10°

y=2 =0,103cm < 0,3cm

— Chon xa g6 doc: 8x10cm cac xa doc goi 1én gido PAL

— Tuong tu ta thiét k€ cho cac dam khac: Dam 60x30 cm Chon xa gb ngang:
8x10cm, khoang cach gitta cac xa g6 1a 75cm Chon xa go doc: 8x10cm, caic
xa doc goi 1én gido PAL

O rfOr®© ! O O fw  ~©)
0 A A S S —— —
§§ 4 B = -
i i I ]
[— - U=
B @l 1- TAM VAN SAN
ﬁ @ \@ 2 2- TAM VAN DAY DAM
T T 3-CONKE
/ 4 - TAM VAN THANH DAM
5- BO 40X60
6 - XA GO NGANG B3 SAN 80X100
_— — LK L = 7- XA GO DOC 80X100
:‘ﬁ ™ 8- XA GO DG DAM 80X100
9 - NEP THANH DAM
10- COT THEP SAN
11-KiCH
12- COT THEP DAM
— 13 - THANH CHONG
14 - GIAO PAL
15 - CHAN KiCH
16 - VAN LOT
17 - GO CHEN
(
5 (3) (i6) ——
b 1200 it )
VAN KHUON DAM - SAN TRUC 2

d) Tinh van khuon thanh dam:
Van thanh dam chiu ap luc hong, tai trong tic dung 1én van thanh:
+ Ap luc ngang ciia bé tong:

q,=n,.y.h, = 1,3.2500.0,7 = 2275 kg/m*
- Tai trong do dam rung:

q,=1,3.200 = 260 kg/m*
- Tai trong do bom bé tong:

q; = 1,3.400 = 520 kg/m*
—=Tong tai trong tdc dung trén 1m dai van thanh dim:

q"= (2275 + 260 + 520).0,7 = 2138,5 kg/m = 21,385 kg/cm.
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g = (2275 + 200 + 400).0,7 = 20,215 kg/cm

Coi van khuon thanh dam nhu dam lién tuc ké 1én cac nep ngang, chon khoang
cach gitra hai nep ngang la 1 = 60 cm

. 12
MoOmen I6n nhat: M = ql_o <R.W

max

Trong do:

+ R: Cudng do cta van khuon kim loai R = 2100 (kg/cm?)

+ W: M6 men khdng uon cua van khuon, v6i bé rong 55cm = W =12.5 (cm?)
Kiém tra theo cong thic trén ta co:

_ 21,385x60°
10

M =76986 <RW =2100x12,5=26250(KG.cm)

max
Thdéa man diéu kién
Kiém tra do vong ciia vdan khuon thanh ddam:

+ DO vong:
tc 14 4
po O 2021875 4 poom < p3-l =89 _p15m
128E.J 12821.10°.7508 400 400

Vay f < [f] nén thod man vé do vong.
Kep chon 1a loai kep kim loai.
3.2.4. Tinh toan van khuon cau thang.
* So do tinh todn.
Tinh todn véi tdm van rong 300 dat theo chiéu doc cua ban thang vuong géc voi
cac xa go ngang 80x100, coi dai ban 1a 1 dam lién tuc dat Ién cac goi tua la xa go.

q
q A
I
o
q o -
- ~_< cosa
L
Tiy
* Xdc dinh tdi trong.
Tai trong Tiéu chuan (kg/m?) n |Tinh todn (kg/m?)
Tai trong ban than van khuon 16 1,1 17,6
Tai trong bé tong do d6 400 1,3 520
Tai trong do nguoi va thiét bi 250 1,3 325
Do dam bé tong 200 1,2 240
Tong 866 1102,6

Sinh vién: Nguyén Van Bach



Thuyét minh dé an tét nghiép Phan kién truc

Do dung vén thép dinh hinh nén viéc tinh todn tdm van theo di€u kién bén, di€u
kién bién dang cua tdm van khuon la khong cén thiét. Do vay ta chon truéc khoang
cach cua cdc xa go ngang dd van 1a 75 cm, khoang cach giita cac xa go doc 1a 120 cm.

Tinh todn xa go ngang.
Coi xa go ngang la dam lién tuc ké 1én cac xa go doc c¢6 nhip 1a 1,2m
Tai trong tac dung lén xa go ngang;:
Tai trong ban than bé tong
qu=1,1.1.0,08.2,5=220kg/m
Tai trong tlr trén van san truyén xuong
q.=1102,6 . 0,3 = 330,78 kg/m
Téng tai trong tac dung lén xa go ngang 1a:
Qi = Qo+ s = 220 + 330,78 = 550,78 kg/m.
q = q,.cosa = 550,78.0.866 = 477 kg/m

+ Kiém tra diéu kién chiu luc clia xa gb ngang :% <[o]

2 2
+ Momen I6n nhat: M, = % = % =26,83kg.m
h> 8.10°

+ DO cing chong uén : W = & " 6 =13333cm’®

M  2683.10°

=— =" - 20123kg/cm? 110kg/cm?
"W T 13333 glem’ < 110K
+ DO vong:
4 4
p= A0 ATETS12 G hoeem< 21 = > —01875m
128E]  12812.10°8.10 400 400

— Kiém tra xa go doc: Tiét dién 8x10cm

+ Coi xa go la cac goi tua cta xa go ngang do vay gia tri luc tap trung do
xa go doc 1a

p_ 42+06) _477.(1,2+075)

— 462,075g
2
+ Momen I6n nhat :
M= Pl 462075120 6976,13kg.cm
8 8
M 097613 _ ) sokg/em? < | =110Kg /cm?
W 13333 -
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+ DO vong giita nhip :
y=2._ [ P_ll_zp_ll_}_ PI° _ 462075.120°
‘26EJ| 88 88| 192EJ 19212.10°8.10°

Nhu vay, tiét dién xa g6 ngang da chon va khoang cach gitra cac xa go doc 120 cm
da bo tri 1a thoa man.

=0,083cm < 0,3cm

g. Chon cdy chong.

St dung gido PAL do hang Hoa Phat ch€ tao.

* Uu diém ciia gido PAL:

- Gido PAL la mot chan chong van nang bao dam an toan va kinh té.

- Gido PAL c6 thé sir dung thich hgp cho moi cong trinh xay dung véi nhiing két
ciu nang dat & do cao 16n.

- Gido PAL lam bang thép nhe, don gian, thuan tién cho viéc lap dung, thio dg,
van chuyén nén giam gid thanh cong trinh.

* Cdu tao gido PAL:

Gido PAL duoc thiét k€ trén co s& mot hé khung tam gidc duoc 1ap dung
theo kiéu tam giac hodc ti gidc cling céc phu kién kém theo nhu:

- Phin khung tam giéc tiéu chuén.
- Thanh giang chéo va giang ngang.

- Kich chan cot va dau cot.

- Khép néi khung.
- Chét gitt khép noi.
BAang dd cao va tdi trong cho phép
Luc gidi han cua
e 35.300 | 22.890 | 16.000 | 11.800 | 9.050 | 7.170 | 5.810
cot chong (KG)
Chiéu cao (m) 6 7.5 9 10,5 12 135 15
ting vGi sO tang 4 5 6 7 8 9 10

* Trinh tu ldp dung:

- Dat bo kich (gom dé va kich), lién két cdac bo kich v6i nhau bang giang nam
ngang va giang chéo.
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- Lap khung tam gidc vao timg bo kich, diéu chinh cdc bd phan cudi cia khung
tam gidc ti€p xuic vadi dai 6c canh.

- Lap ti€p cdc thanh gidng ndm ngang va giing chéo.

- Long khép ndi va 1am chit chiing bang chét giit. Sau d6 chong thém mot khung
phu 1én trén.

- Lap céc kich dd phia trén.

Toan bo hé thong cla gid dd khung tam gidc sau khi 1ip dung xong c6 thé diéu
chinh chi€u cao nho hé kich dudi trong khoang tir 0 dén 750 mm.

*Trong khi ldp dung chdn chong gido PAL cdn chii ¥ nhiing diém sau:

- Lap cdc thanh gidng ngang theo hai phuong vuong géc va chong chuyén vi
bang giang chéo. Trong khi dung lap khong duoc thay thé€ cdc bo phan va phu
kién ctia gido bang cac do vat khac.

- Toan bo hé chan chong phai duoc lién két viing chac va diéu chinh cao thap
bang cac dai dc canh clia cic bo kich.

- Phai diéu chinh khép néi ding vi tri dé 1ap dugc chét giit khdp noi.

Kiém tra tdi trong lén ddu gido chong

Tai trong 1én ddu gido chéng bao gom trong luong bé tong, dp luc do d6
va dam bé tong, tai trong do nguoi va phuong tién, tai ban than cac 16p van
khuon va xa go

Tai trong dugc phan theo dién chiu tai ctia cac dau gido Nguy hi€ém nhat ta
tinh cho gido d& & vi tri dam vi tai day con c6 thém trong lugng bé tong dam

Vi gido Pal, nhip ctia gido l1a 1,2m, do do6, tai trong 1én hai dau gido tinh
nhu tong tai trong 1én mot xa g6 phu véi nhip 1a 1,2m (thay vi khoang c4ch xa gb
phu la 1m)

Tinh ra ta dugc: N =1167 kG = 1,167 T

Do gido phai chiu ba tang khi thoi gian thdo van khuodn chua cho phép nén
tai trong la 1,167x3 = 3,5 (t)

Theo catalo kha niang ctia méi ddu gido c6 thé chiu 35,3 tan vi vay gido
chong du kha nang chiu luec.

3.3 BIEN PHAP THI CONG
3.3.1. Bién phdp thi cdng phan cét thép.
a) Vit liéu:
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- Cot thép duogc dung theo quy dinh cua thiét ké 1a loai thép c6 cuong do cao.
- Nguon cung cap thép: Thép lién doanh dam béo cac yéu cau thiét ké.
- Vat liéu phu: day thép budc, que han 3 + 4 ly Viét-Diic.
b) Cdc thiét bi phuc vu thi cong
+ Thiét bi gia cong cot thép:
— May van chuyén 1én cao (can truc thdp, van thiang)
— May cét, uon thép.
— May han 23KW
+ Thiét bi cam tay:
— Thudc 5m, vam tay, kim han, méc sit, hop phan dé vach.
¢) Cdc chi tiéu ky thudt

Toan bo thép dung cho cong trinh nay la thép loai Al, AIl thoa man TCVN
5574:1991. Thép dua vao st dung c6 day du cac ching chi san xuét, cic ching
chi thi nghiém can thié€t cho giam sat cong trinh.
+ Thép Al: R, = 2250 kg/cm?
+ Thép AIl: R, =2800 kg/cm?
- Bé mat thép phai sach, khong c6 bun dat ddu md, khong st seo, khong gi.
- Quy cdch, chat luong, vi tri néi buoc, chiéu dai, chiéu ddy duong han theo chi
dan cta thi€t k&€ va theo quy pham hién hanh. D6i vé6i cot thép chiu luc cua cot,
dam, san déu ndi chong vaéi chicu dai doan ndi chong theo chi dinh cla thiét ké.
Dai v6i phuong phap noi han thi chiéu dai duong han s€ 1a 1, = 10d cho 1 dudng
han canh va 5d cho 2 dudng han canh véi d 1a duong kinh cot thép, noi budc thi
khoang 30d.
d) Bién phdp ldp dung cot thép.
+ Chudhn bi.
- Kiém tra toan bo thiét bi, may méc phuc vu thi cong, do an toan tiép dia cua
cac may moc.
- D6 bé tong cac vien ké cot thép c6 rau thép dé dam béao 16p bao vé cho bé tong
ding theo thiét ké.
Chiéu day 16p bé tong bao vé cot thép dugc 1ay theo bang sau:

o Chiéu day 16p bao vé
Tén két cau . ) Ghi chu
Khong nho hon cac gia tri
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Cot 30 mm
Dam 25 mm
San 15 mm
Cau thang bo 15 mm
Tam dan, giang 15 mm

+ Cong tdc gia cong cot thép.
- Thép dai, thép cht dugc gia cong xE€p vao kho cé mai che danh so theo ting
loai, va dugc ké cao it nhat 30 cm so véi mat dat, ké bang hé gia do bang gb.

- Thép chli duoc uon cat trude theo thiét k& va diéu chinh thuc t€. Cic moi noi
phai tuan theo vi tri cho phép cta thiét k€ va dam bao quy pham vé moi ndi.

- V6i cac cdu kién cot thép gia cong dinh truéc nhu: dam, cé bién phap gia
cuong 1am ting kha ning bat bién hinh khi van chuyén cau lap.

- Cot thép duoc gia cong udn va cat cot thép bang phuong phép co hoc.
+ Ldp dung thép cot.

- Thép cot duoc lap bang thil cong timg thanh, trudc khi 1ap can phai kiém tra lai
toan bo vi tri cac thanh chd va u6n chinh theo vi tri trac dac.

- Buoc céc cuc ké bé tong c6 rau thép tir lugi thép 4p cop pha dé bao dam 16p bao
vé cot thép.

- DPai cot duge 1udn vao va budc theo khoang cdch danh ddu bang phan tir du6i
lén trén.

- Tang cudng dinh vi c6t thép dau cot dé chuin bi thép chd chuin x4c cho ting
k€& tiép.

- Hu6ng lap dat thi tu tix truc A, vé truc D,,. Cdc dau chd thép cot ndi vé6i cac
tang bén trén tuan tha theo yéu cau thiét ké.

- Tai cac mat ctia cot c6 xay tuong dat cac thép cho ngang @8 dai chd 20cm
khoang cach 42 cm.

+ Ldp dung thép vdch, 16i thang mdy

- Thép budng thang may c6 2 16p cot thép, tuong bé tong day 30cm.

- Thép tudng duogc lap bang thi cong timg thanh, l1ap 16p thép trong long budng
thang truéc 16p mét ngoai sau.

- Buoc céc cuc ké bé tong c6 rau thép tir lugi thép dp cop pha dé bao dam 16p bao
vé cot thép.
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- Dé bao dam khoang céch giita 2 16p cot thép ding thiét k& phai c6 thép cit uén
hinh Z va dugc han dinh vi véi thép gitta 2 16p 1udi.

- Trudc khi 1dp can phai ki€m tra lai toan bo vi tri cdc thanh chd va uén chinh
theo vi tri trac dac.

- Tang cudng dinh vi cot thép ddu tudng dé chudn bi thép chd chudn xdc cho
tang k€ tiép.

- C4c ddu cho thép cot ndi véi cdc ting bén trén phai dé vuot qua mit bé tong
san mot khoang theo thiét k&, Céac diu thép cho duoc ¢6 dinh bang cach thanh
ngang dé tranh rung dong lam léch vi tri thép cho.

+ Ldp dung cot thép ddm, san.
- Toan b0 san cac tang chu yéu la bé tong day 150 cm c6 2 16p c6t thép.

- Vé sinh nghiém thu c6p pha da duoc lip dat, ki€ém tra cao do dam, san, tim
dam, trudc khi 1ap dat cot thép. Chi y do vong thi cong cia cop pha dAm theo
quy pham.

- Thép dugc lap tuan tu theo nguyén tac lap tir dudi lén, thép dam lap trudc thép
san lap sau.

- Han chiu luc cdc méc ndi theo thiét k€ va dam bao quy pham TCVN
1651:1985.

- Ké cot thép bing céc con ké bé tong c6 rau thép dé budc dinh vi cd dinh chong
dich chuyén. Tai cac vi tri giao nhau cta thép, phai buoc biang soi thép. Dai cot
va thanh noi lién két chat ché vao thép doc bang buoc hodc han chic, day thép
budc ¢6 dudng kinh d = 1 mm, du6i budc xoin vao trong.

- Lap dit cac thép chd phuc vu thi cong nhu thép chd dé méce tang do, cot chong,
dam cong son cho lan can an toan v.v...

3.3.2. Bién phép thi céng phdn bé téng.
a) Vit liéu.

- D6i véi nha cao tang, do chiéu cao nha I6n, sit dung bé tong mac cao nén viéc
stt dung bé tong tron va do tai chd 1a cd mot van dé 16n khi ma khoi luong bé
tong 16n (khoang vai tram m?). Chat luong clia loai bé tong nay that thudng, rat
kho dat dugc mac cao.

- Bé tong thuong pham hién dang dugc sit dung nhiéu cho céc cong trinh cao
tang do ¢6 nhiéu wu diém trong khau bao dam chat lugng va thi cong thuan 1oi.
Bé tong thuong pham két hop véi mdy bom bé tong 1a mot t6 hop rét hiéu qua dé
lua chon thi cong cong trinh.

Xét rieng gid theo m’ bé tong thi gid bé tong thuong pham so véi bé tong tu ché
tao cao hon 50%. Néu xét theo tong thé thi gia bé tong thuong pham chi con cao

Sinh vién: Nguyén Van Bach



Thuyét minh dé an tét nghiép Phan kién truc

hon bé tong tu tron 15+20%. Nhung v€ mat chét luong thi viéc sit dung bé tong
thuong phdm hoan toan yén tam.

- D61 vé6i bé tong cot, vach, dim san ding bé tong thuong phim duoc tron tai
tram tron, do bé tong bang cau thap két hop véi bom ¢6 dinh (ting ning suat do
trong mot ca). Poi v6i cdc ciu kién nho 1€ nhu lanh t6, tim dan dung bé tong
trOn tai cong truong.

Xi mang PCB30, PCB40. Cat vang, da dam, nudc.
Phu gia. . .

b) Bién phdp do bé tong.

+ Chuan bi.

- D6 be tong chi tién hanh sau khi nghiém thu cong tdc cop pha, cot thép
hoan chinh bang vin ban cho phép do bé tong ctia BQL cong trinh.

- Xem thoi tiét trong ngay, ca lam viéc, giai phong mit bang cho may méc
thiét bi. C6 thé tam dimg do bé tong néu thoi tiét qua x4u (mua, bao v.v...).

- Kiém tra lai toan bo thiét bi may méc phuc vu thi cong, gian gido, cic
thiét bi du phong cho cong tidc van chuyén bé tong, ddm bé tong, cdc dung cu
phuc vu thi nghiém v.v...

- Lén phuong 4n du phong theo moi tinh huéng c6 thé dnh hudng dén chat
luong nhu: cac mach nglng thi cong, xtr ly do sut, chu trinh cap bé tong khong
duoc lién tuc.

+ D6 bé tong cot, vach, 10i thang may.

- Dung cdu thap cdu ben bé tong van chuyén 1én cao d6 qua phéu hing va
ong voi voi dé din bé tong xudng cot tranh hién twong phan ting do bé tong roi
tu do qud 16n, khi bé tong 1én dan thi rdt dan voi voi (khong ché chiéu cao bé
tong roi tu do < 2,5m). ben bé tong chia vita loai 1m® ¢6 van khod khong ché
lugng bé tong khi thao tac.

- Huéng thi cong cua cac cot, vach, tuong thang mdy nhu sau: Tién hanh thi
cong phan vach thang mdy trude, sau dé tién hanh thi cong phan cot vach cac
truc sau.

- Be tong cot, vach, vach thang may duoc d6 1 lan va dugc do ting 16p
40cm va ddm bang dam dui timg 16p thoi gian dam tir 10-15 giay cho néi nudc xi
mang lén mat, khong dé dam ép vao cot thép chd y dim cdc goc két hop ding
bia gd gb ngoai cOp pha tao d0 min mat va ting do thodt khong khi trong bé
tong. Tranh d6 bé tong qud cao va dam qué lau din dén su phan ting cta bé
tong. Dung gido PAL lam san thao tic cho viéc dam bé tong va md bel chita bé
tong.
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- Cao do d6 beé tong va thép chd ddm vao cot (né€u c¢b) phai duogc tinh todn
va danh dau bing son do truéc khi d6 bé tong, diém ding bé tong & dinh cot
cach ddy dam 2-5 cm.

- Khi d6 xong bé tong cot phai ti€n hanh vé sinh sach phan thép chd cac cot
(phuong phéap da néu 6 trén).

- Tai cdc vi tri diém dimg bé tong va khe co dan phai tuan tha qui trinh cha
thiét ké.

- Khong duoc dimg qud trinh d6 bé tong lién khoi theo thiét k& qui dinh.
Néu dimg do nguyén nhan bat kha khang thi phai xtr ly chong thdm theo qui
trinh cua thiét ké.

- Lay méu bé tong theo qui dinh mot phan doan dé 1dy mot t6 mau thi
nghiém.

+ D6 bé tong cau thang bo.

- Moc be tong dugc chuén bi tir truée theo yéu cdu hoan thién clia mat c6n
thang va chi€u nghi.

- Beé tong duoc van chuyén bing cdu thap chuyén vita chita trong bel chita
bé tong dén vi tri thi cong.

- Bé tong cdu thang duoc dugc chia 1am 2 khéi d6 trong 1 tdng va do theo
nguyén tac tir dudi lén trén, bé tong d6 timg 16p v6i thoi gian khong qua 30 phiit
dé tranh tao khe lanh trong bé tong, qui trinh thi cong duoc k§ thuat pho bién k§y
cho nguoi cong nhan xay dung.

- DAm bé tong bang ddm ban két hgp ddm thu cong véi thude can, ban xoa
g6 v6 manh dé 1am nhidn mat bé tong. Khi thdy vita xi mang ndi lén bé mat va
bot khi khong con nita 1a dat yéu cau, trong qua trinh dam khong duoc ép dam
vao cot thép 1am dich chuyén vi trf cot thép, kiém tra va sira lai cot thép néu thay
c6 su dich chuyén ctia thép, khong dung ddm dé san sira bé tong ma phai diung
xéng dé xidc chuyén san phang.

- D€ b4o dam do bang phing nhin mit thi sau thoi gian 1h c6 thé dim lai
mit bé tong bang cdch ding ban xoa gb vo va thudc can 1am lai mat.

- Khong dugc ngimg qué trinh d6 bé tong lién khoi theo thiét k& da qui
dinh. Néu dimg do nguyén nhan khong thé xac dinh trudc thi phai c6 bdo cdo lap
tai hién truong chi ro vi tri, ngdy gio dé c6 giai phap xur ly diém dimg bat kha
khang.

- Khi thi cong d6 bé tong phai 14y du mau theo qui dinh TCVN 3105:1993
va TCVN 3118:1979.

+ D6 bé tong dam, san cac tang.
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- Moc bé tong dugc chuén bi tir truée theo yéu cdu hoan thién san.

- Bé tong dam, san duoc van chuyén bang mdy bom bé tong c¢6 dinh két hop
vGi cdu thap cdu ben bé tong loai 1 m® ¢c6 him md d6 khong ché duoc.

- Bé tong dam, san dugc d6 theo nguyén tic tir xa t6i gan, ddm trudc san sau
huéng thi cong hoan thién tir truc A dén truc G va tir truc 1 dén truc 4 — tur truc 8
vé truc 5. Dam do trudc k€ ti€p 1a san, bé tong d6 dam ting 16p véi thoi gian
khong qué 30 phiit dé tranh tao khe lanh trong bé tong, qui trinh thi cong dugc
k¥ thuat phé bién k§ cho ngudi cong nhan xay dung.

- DAm bé tong bang didm dui, khi 1am mat dung ddm ban két hop véi thude
can, ban xoa gb vd manh dé€ lam nhidn mit bé tong. Bé tong dugc do theo 16p,
chiéu day méi 16p khong quéa 40cm (d6i v6i dam). Moi 16p bé tong dugc dam co
két bing cach nhing thing dim & khoang cdch bing 8-10 l1an duong kinh dim,
khi rit dam 1én tir tir @€ bé tong tu 1ap ddy vi tri dam, khi di chuyén ddm khong
vuot qud 1,5 ban kinh tdc dung clia ddm va miii ddm duoc ddm sau vao 16p da dé
tru6c khoang 10-15 cm dé bao dam lién két giira 2 1Gp bé tong.

- Khong dam qua lau & mot vi tri, thoi gian cam va ddm & mot vi tri khoang
10 - 15 giay, khi thdy vita xi mang noi lén bé mat va bot khi khong con nita 1a
dat yéu cau, trong qua trinh dam khong dugc ép dam vao cot thép lam dich
chuyén vi tri cot thép, kiém tra va stra lai cot thép néu thay c6 su dich chuyén
cua thép, khong diung ddm dé san sira bé tong ma phai ding xéng dé xiic san
chuyén néu chd dé bi cao hon thiét ké va do thanh u.

- Dé bao dam do bing phang nhin mit thi sau thoi gian 1h c6 thé ding ban
xoa lam lai mat chéng co ngdt, nit bé mat bé tong.

- Trong khi d6 bé tong ti€n hanh vé sinh ngay cot thép chd clia cot. Dung
gié 4m lau sach phén vita bé tong bdm vao cdc thanh thép chd dé tranh sau nay
khong phai g vé sinh.

- Trong qud trinh d6 bé tong san, dé chudn bi cho qud trinh ghép cop pha
cot, chi dinh vi tri cdm céc thép chd (1a cdc thép uon chir U) d€ neo tang do,
chong cop pha cot.

- Khi thi cong do bé tong phai 14y di mau theo qui dinh TCVN 3105:1993
va TCVN 3118:1979. Mot khoi d6 dam san 14y mot t6 mau.

+ Bao duong bé tong:
* Bé tong cot, vach, tuong thang may:

- Sau khi thdo cop pha, ki€ém tra bé mit bé tong, xir Iy cac khuyét tat nho
(néu c6). Dung tric dac kiém tra lai ngay hé thong tim cot, do thang ditng clia
cot, tuong.
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- Dung voi nuéc phun mua vao cot, vach, tuong thang mdy véi thoi gian
2h/11an, bao dudng lién tuc trong 7 ngay, con nhitng ngay sau do giit cho bé tong
luon am.

- C6 thé dung phu gia Etisol-E ctia hang SIKA quét 1én bé mit bé tong dé
gilt do 4m can thiét cho bé tong trong qud trinh thuy ho4 xi mang (bsi mit ding
khong c6 kha nang gilt nuéc 1au).

* Bé tong dam, san:

- Bao dudng sau khi d6 bé tong 6h bing cdch tudi nude 1én 16p bao tai gai
phi bé mat véGi thoi gian 2h/114n, bao dudng lién tuc trong 7 ngay dau, con
nhiing ngay sau do giit cho bé tong luon am.

- D6i v6i bé tong khoi 16n: DE tranh hién twong nitt mat sau khi d6 bé tong
tr 2 + 3 h, Tién hanh lam lai mat va phu lén trén bé mat 16p nilong, 16p nilong
nay ngan khong cho nuéc trong bé tong thodt ra ngoai va lugng nudc nay duoc
dong lai dudi 16p nilong va c6 kha nang lam luon nuéc cé nhiét do cao hon binh
thuong bao dudng bé tong.

+ Thoi gian do van khuon.

- Khi bé tong dat cudng do can thiét dé két ciu chiu duoc trong luong ban
than va cac tai trong khac thi ti€én hanh thdo d& cop pha. Khi thdo d& cop pha
tranh gay nhiing ung suit dot ngdét hoac va cham manh dén céac cau kién.

- B6i v6i dam, san thi qua trinh d& cop pha duoc tién hanh nhu sau:

- Gift lai toan bo da gido va cot chéng & san nim ké dudi san sip do be
tong.

- Théao d& tling bo phan cot chong c6p pha ctia dam, san phia dudi nita va
giit lai cac cot chong an toan cach nhau 3m dudi dam.

- Cudng do clia bé tong t6i thiéu dé thdo cop pha da gido chiu luc khi chua
chat tai dugc 14y theo bang sau:

Cuong do beé Thoi gian bé tong dat

Loai két cau A o R
M tong toi thieu | cuong do toi thiéu (ngay)

Ban, dim, vom c6 khiu do <2m 50 % R, 7
Ban, dam, vom c6 khau do <=8m 70 % R 10
Ban, dam, vom c¢6 khau do >8m 90 % R 23

¢) Ki thudt vé bom bé tong

- Dic diém cta bom bé tong 1a bé tong duoc van chuyén lén cao bang 4p luc qua
ong ciing hoic 6ng mém va chay vao vi tri d6 bé tong. Bé tong bom c6 chat
lugng cao vé€ mat chat luong, 1an tinh dé bom.

Sinh vién: Nguyén Van Bach




Thuyét minh dé an tét nghiép Phan kién truc

- Thanh phan bé tong bom dam bao sao cho thoi bé tong qua duoc vi tri thu nho
ctia duong 6ng va duong cong khi bom.

- Bé tong bom dugc tron tai tram tron va van chuyén dén cong trudng bing xe
chuyén dung.

- D6i v6i bé tong bom can quan tAm dén cong tac kiém tra chat lugng tir khau vat
liéu, thanh phan cap phoi, cong nghé ché tao, van chuyén, thiét bi sir dung va tay
ngh¢ nguoi van hanh bom.

- Tuy nhién trong k¥ thuat st dung bom bé tong can luu y dén céac van dé sau:

+ Thanh phan bé tong khong hop 1y 1a nguyén nhan co ban gay ra tac dudng 6ng
khi bom. Bé tong di chuyén trong 6ng dang thdi bé tong, duoc ngin véi thanh
ong bdi mot 16p boi tron. Thanh phan bé tong bom phai dam bao cho thoi bé
tong qua duoc cac vi tri ndi 6ng, nhitng doan 6ng cong.

- Lap dat céc thiét bi khong chuén xac 1am can trd viéc di chuyén dong bé tong
trong 6ng bom. Céac ch6 n6i 6ng phai kin khit.

+ Thoi gian bom khong lién tuc 1am cho lugng bé tong trong 6ng giam nhanh do
sut va tinh dé bom ciing giam dan.

+ Vé sinh duong 6ng khong sach lam bé tong dong cuc trong 6ng ciing dan dén
bi tdc 6ng bom.

3.4 Céc thiét bi phuc vu thi céng.
+ Thiét bi vdan chuyén lén cao:
Kho6i lugng van chuyén lén cao & mot phan khu 16n nhét trong mot ca 1a:

Bdng 31 : khoi luong cua cdc cong tdac

Vat licu Pon vi | Kich thuée T;;‘l‘gg Kh?zgl‘l‘;"“g

Van khuon m? 251,52 80 kg/m? 20,12
Xa g6 m® | 125x0,1x0,1 0,75 0,94
Cot chong +gido Bo 54 0,15 8,1
Thép Tan 8,235
Bé tong m? 27,975 2,5 69,94
Gach xay m? 37,2 1,8 66,9
Vira trat m? 16,725 1,8 30,105
Gach 14t m’ | 186.5%0,02 2 7.46
Téng 211,8
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Dai v6i cac nha cao tang (cong trinh thiét k&€ cao 10 tang) bién phép thi
cong tién tién, c6 nhiéu vu diém 12 st dung mdy bom bé tong, nhung do cé can
truc thdp & cong truong, hon nita khoi lugng bé tong mobi phan khu khong 16n
1dm do do6 ta chon phuong 4n d6 bétong bing can truc thap. D€ phuc vu cho cong
tdc bé tong, ching ta cin gidi quyét cdc van dé nhu van chuyén ngudi, van
chuyén van khuon va cot thép ciing nhu vat liéu xay dung khédc 1én cao. Do dé6 ta
can chon phuong tién van chuyén cho thich hop véi yéu cdu van chuyén va mat
biang cong tac cua timg cong trinh.

3.4.1 Chon cén truc thép
Can truc thdp duoc sir dung dé phuc vu cong tdc van chuyén vat liéu lén
céc tAng nha (xa go, van khuon, sit thép, dan gido) c6 téng khoi luong 1a: 211,8T

Cong trinh ¢6 dia hinh kha chat hep, do d6 phai c6 bién phap lua chon loai
can truc thdp cho thich hop tir tdng mait bing cong trinh, ta thay cin chon loai
can truc thdp c6 can quay & phia trén; con than can truc thi hoan toan c¢6 dinh
Loai cén truc nay rat hiéu qua va thich hop véi nhiing noi chat hep.

Can truc dugc chon phai dap tng dugc cac yéu cau ky thuat thi cong cong
trinh Ta chon can truc thdp gan c6 dinh vao cong trinh.

Cac thong s lua chon can truc:  H, R, Q, nang suat cn truc
— Do caonang vat: H=h_+h,+h +h,
Trong do:

h,,: chiéu cao nang cdu can thiét (chiéu cao tir mat dat tu nhién dén cao trinh
méi) h,, = 40,9m

h,: khoang cich an toan , 1ay trong khoang 0,5+1m Lay h,=1 m
h,,: chiéu cao clia ciu kién hay két cau d6 BT,h_,=1,5 m
h, : chiéu cao cua thiét bi treo budc 1dy h=1,5m
Vay: H=409+ 1+ 15+ 1,5=449m
— Ban kinh nang vat : R chon phéi dim bao cdc yéu cau:
+ An toan cho cong trinh lan can
+ Ban kinh hoat dong la 16n nhat
+ Khong gay trd ngai cho cac cong viéc khac
+ An toan cong truong
Can truc dat co dinh & cong trinh, bao quat ca cong trinh nén ban kinh dugc
tinh khi quay tay can dén vi tri xa nhat Chon can truc ding giita cong trinh va do
can truc c6 dinh nén tinh t6i mép canh géc cua cong trinh:
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Tam vé6i R, x4c dinh theo cong thifc sau:

L 2
=2
R, 2 \/(EJFS) +@+S

Trong dé:

L: Chiéu dai tinh todn cta cong trinh L = 64,07 m

B: Chicu rong cong trinh B= 19,82 m

S: Khoang cach tir tam can truc thap d€n mép cong trinh

S=S§,+S,+ S,

S,= Khoang céch tir tam can truc dén mép can truc S;=2 m
S,= Chi€u rong dan gido S,= 1,2 m
S,= Khoang céch tir gido dén mép cong trinh S;= 0,3 m
S,= Khoang céch an toan 1lay S,= 1 m

S=2+12+403+1=45m

2
=R, 2 \/(@+ 4,5) + €9,82+4,53=43,89m

— Stic nang yéu cau :

Trong lugng vat nang tng véi vi tri xa nhat trén cong trinh 1a thing dé bé

tong dung tich 0,8m3:

Qyc =qut2q,
e trong luong thung d6 bé tong chon thiing dung tich 0,8 m®
2q,: trong luong cic phu kién treo budc ta 1lay (01+015) Tan
q=11x Qyc

V6i Qye=qu+2q,=0,8x 2,5 +0,15=2,15T=q=2,4T

Dua vao cac thong s6 trén chon loai can truc thap TOPKIT-BA476 1a loai can
truc thap c6 dinh c6 cac thong so sau day : : %@‘

i
&(\! CAN TRUC THAP
ToP

R, .,=45m; R . =2.9m cocgfetns
QmaleOT; Qmin=3’2T

g

—

ZANZNPZ N Z N ZONZ Nz Nz NN

Hinh 37: Can truc thdp TOPKIT — BA476

Chiéu cao nang:H,_, = 230m(khi neo vao cong trinh)

Khoang cich neo A=18m
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— Nang suét can truc:
N = Qxnyxk;xk, (Tan/h)
Q: stic nang cua can truc thap
60

ng=— (s0 1an nang ha trong mot gio lam viéc)
ck

Tx=0,852t; (thoi gian mot chu ky lam viéc)
0,85: 1a hé s6 két hop dong thoi cac dong tac
t,: thoi gian lam viéc = 3 phut
t,: thoi gian 1am viéc thi cong thdo d& méc ciu, diéu chinh va dat cau kién
vao vi tri = 6 phut
Tk =0,85(3+6)

60
nck = =
0,85x9

9,8 lan

k,: hé s0 str dung can truc theo stic nang:
k, = 0,7 khi nang vat liéu bang thung chuyén dung
k, = 0,6 khi nang chuyén cac céu kién khéc
K,: hé s st dung thoi gian = 0,8
Khéi luong bétong trong moi 1an nang:
Q =0,85x0,7%x2,5 + 0,1 =1,6 (T)
N = 1,6x9,8x0,8x0,85 = 10,66 (T/h)

Nang suat can truc trong mot ca: N = 10,66x8 = 85,3 (T/ca ) = 85,3/2,5 = 34,2
m’/ca > Khai lugng bétong trong phan doan 16n nhat & tang 3: V. = 29,7 m’

Nhu vay cin c4u di kha nang lam viéc
3.4.2 Chon vén thang
Van thang dé van chuyén xi mang, vita x4y, trat, gach lat
— Viraxay: V =25% khoi lugng xay

=0,25x372=93 m’= g,= 1096 T
— Tai trong cla vita xay, trat gach lat trong 1 ca :

¢ = 10,96 + 14,9 + 3,04 = 28,9 T/ca

— Chiéu cao yéu cau : H> 40,8 m

Vay chon loai van thang TP-5, c6 céc tinh nang ky thuat sau:
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Bdng 32: Cdc thong so ky thudt cua vdin thdng

Cac thong so Pon vi tinh Gia tri
Chiéu cao H m 50
Van téc nang vat m/s 0,5-1
Trong tai 16n nhat Q kg 500
Chiéu cao m 56,5
Chiéu rong m 3,76
Dan khung do m 5,23
bién 4p st dung \Y 380
Trong lugng kg 6500

— Nang suat thang tai : N = Qxn,xkxk,,

Trong do :
Q=05T
k, =
k., =0,85

n, : s6 chu ky thuc hién trong lca
ng = 3600x8/t, VOi t, =(2S/v)+t, 5 +t 45=334 s
= N =0,5%86,22x0,85 = 36,6 T/ca> N

Nhu vay: chon mdy van thing thoa man yéu ciu vé nang suit

yéu cu

3.4.3 May tron vira
— Khéi lugng vita xay , trat ciia 1 phan khu & tang 16n nhat:
+ Viatrat:  V,=8.28m’
+ Viaxay: 'V, =25% khoi lugng xay
=0,25x19,25 =481 m’
— Nang suat yéu ciu: V =V,+V,=13,09 m’
— Chon loai may tron vita SB —133 c6 cac thong s6 k¥ thuat sau :

Bdng 33: Cdc thong so ky thudt cua mdy tron viia

Cac thong so Pon vi Gia tri

Dung tich hinh hoc lit 100
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Dung tich hinh hoc(Vxuat liéu) lit 80
Ning suat m’/h 3,2

Toc do quay (n) vong/phuit 550
Cong suit dong co (Ne) kW 4

Kich thuéc hat (D,,,) mm 40
EZ’lCOI; thugc gi6i han(dai, rong m 1.12x0.66x1
Trong lugng tan 0,18

— Tinh nang suat may tron vita theo cong thuc:
N =V xk,xnyxk,,

Trong do:

V,=0,6xV,, =0,6x100 = 60 lit

k,, = 0,85 hé so xuat liéu, khi tron vira lay k= 0,85

n,: s6 meé tron thuc hién trong 1 gio : n,=3600/t

CO ty= tys a0t tuont tagra= 20 + 100 + 20=140 s = n, = 25,7

k= 0,85 h¢ s06 sir dung thoi gian
Vay: N =0,06x0,85x25,7x0,85 = 1,14 m* /h
= 1 ca mdy tron duoc N = 8x1,14 = 8,91 m’ vira/ca
Vay chon 2 may tron vita SB —133
3.4.4 Chon dam dui
— Khoi lugng BT trong cot, vach & tang 16n nhat ¢6 gid tri V=35,2m%/ca
— Chon may dam dui loai US0 c6 cac thong s6 k¥ thuat sau:

Bdng 34: Cdc thong s ky thudt cia dam dii

Cac thong so Pon vi Gia tri
Thoi gian dam BT S 30
Ban kinh tac dung cm 30-40
Chiéu sau 16p dam cm 20-30
Ning sudt m’/h 3,15

— Nang suat dam dugc xac dinh theo cong thic:

N = 2xkxr,>xAx3600/(t,+t,)
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Trong d6: r,: Ban kinh anh hudng cua dam 1ay 0,3m
A: Chiéu day 16p BT can dam 0,25m
t,;: Thoi gian dam BT = t,= 30s
t,: Thoi gian di chuyén dam tir vi tri ndy sang vi tri khac 1ay t,=6s
k: Hé s6 hitu ich 1ay k = 0,7
Vay: N=2x0,7x0,3*x0,25x3600/(30+6) = 3,15 m*/h
— Nang suat ciia mot ca lam viéc:
N =83,150,85 = 21,42 m*/ca = chon 2 céi
N = 42,84 > 35,2 m*/ca Vay chon ddm dui thda man
— Dé dé phong hong héc khi thi cong, ta chon hai dim dui
3.4.5 Chon dém bdn

— Dién tich cia dam bé tong can dam trong 1 ca 16n nhat 1a & tang 3: S = 145,6
2
m-/ca

Ta chon may dam ban U7 c6 cac thong so ky thuat sau:
+ Thoi gian dam bé tong : 50s
+ Bén kinh tdc dung: 20 + 30 cm
+ Chiéu sau 16p ddm: 10 + 30 cm
4Nang suat: 5+ 7 m’/h (28 +39,2 m’/ca)
+ Nang suat xac dinh theo cong thic:

3000
t, +t,

N =Fk.?.

Trong do:
F: Dién tich dim bé tong tinh bang m*
k: Hé s6 hitu ich = 0,6 + 0,85 Talay =0,8
d: Chiéu day 16p bé tong can dam: 0,2m
t,;: Thoi gian dau = 50s
t,: Thoi gian di chuyén tir vi tri nay sang vi tri khac = 7s
Vay: N =Fx0,8x0,7x3600/37 = 15,57F (m?/s)
Do khong c6 F nén ta khong xac dinh theo cong thic nay dugc
Theo bang céc thong s6 k¥ thuat ciia dim U7 ta c6 nang suit ctia dim 1a 25m?/h

- L _ W_w_—_ W Y YWYWWW] e e e 204
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Néu ta ldy k = 0,8 thi ning suat may dam 1a: N = 0,8x25x8 = 160 m?*/ca > 145,6
m?/ca

Chon may ddm ban U7 ¢6 niang suat 25 m?/ h

Chon hai mdy dé phong hong héc khi thi cong

3.4.5 Chon 616 ché bétong thuong phdm

— Oto chd betong loai KAMAZ—-SB-92B dung tich v = 6 cm?

— S0 chuyén xe trong mot ca: N= Tx0,85/ t, = 8x0,85x60 /78 =5
— S6 xe chd bétong: n = 35,2/6x5 = 1,32

— Vay chon 2 xe chd bétong, chay 5 chuyén /1 ngay

3.5 Ky thudt thi céng

3.5.1 Céng téc cot thép

— Nan thang cot thép, danh gi néu can Vi cot thép c6 dudng kinh nhé (<10)
— Vi c6t thép duong kinh 16n thi ding may nan

— Cit cot thép: cit theo thiét k& biang phuong phéap co hoc diung thudc dai dé
tranh sai s6 cong don hodc ding mot thanh 1am cit d€ do cac thanh cung loai
Cot thép 16n cat bang may cat

— Uobn cot thép: Khi udn cot thép phai chi y dén do dan dai do bién dang déo
xuat hién Lay A = 0,5d khi g6c udn bing 45°, A = 1,5d khi géc udn bang 90°
Cot thép nho thi uén bang vam, thét uén Cot thép 16n uoén bang may

— Dung lap thép cot:

+ Thép cot duoc gia cong va van chuyén dén vi tri thi cong, xép theo
ching loai riéng dé thuan tién cho thi cong cot thép duoc dung budc
thanh khung.

+ Vé sinh cot thép cho
+ Dung lap thép cot truée khi ghép van khuon, maéi ndi ¢6 thé 1a budc hoic
han nhung phai dam bao chieu dai neo yéu cau.
+ Dung con ké bétong dic san c6 day thép budc vao cot dai, cac con ké
cach nhau 0,8 +~ 1 m.
— Cot thép dam, san:

+ DE thuan tién cho viéc dat cot thép, voi dAm c6 nhiéu cot thép duoc ghép
trudc van day va mot bén van thanh, sau khi dat xong cot thép thi ghép
not bén van thanh con lai va ghép van san.
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+

Cot thép phai dam bao khong bi xé dich, bién dang, dam bao cu li va
khoang cach bang chat lugng cdc mdi néi, moi buoc va khoang céch
gifra cac con ké.

3.5.2 Cong tac van khudn

— Chuén bi:

+

+

Vién khuon phai dugc xép ding chiing loai d€ tién sir dung

Bé miit van khuon phai dugc cao sach bétong va dat bam

— Yéu cAu:

+

+ o+ o+ 4+

Pam bao ding hinh dang, kich thudc két cau

Pam bao do ciing va do 6n dinh

Phai phang, khit nhim trdnh mat nu6c ximang

Khong gay kho khin cho viéc théo 1ap, dat cot thép, dAm bétong

Hé gido, cot chong phai ké trén nén cing va dung kich dé diéu chinh
chiéu cao cot chong

— Lap dung véan khuon cot:

+

o+ -

Ghép san 3 mat van khuon cot thanh hop
X4c dinh tim cot, truc cot, vach chu vi cot 1én san dé dé dinh vi
Long hop van khuon cot vao khung cot thép, sau d6 ghép nét mat con lai

Déng gong cot: Gong cot gom 2 thanh thép chit U ¢6 16 ludn hai bu long
Cac gong duoc dat theo két cau thiét k& va sole nhau dé tang tinh 6n
dinh theo hai chiéu

Doi kiém tra tim va do thang diing clia cot

Giang chong cot: dung hai loai giang cot

Phia dudi dung céac thanh chong gb hoac thép, mot dau ti 1én gong, 1
dau ti 1én thanh gb tua vao cdc mdc thép dudi san

Phia trén dung day neo c6 kich diéu chinh chi€u dai, mot ddu méc vao
mau thép, dau con lai neo vao gong dau cot

— Lép van khuon dam, san:

+

Lap dung hé gido PAL tao thanh hé gido vGi khoang céch gitta cac dau
kich d& xa g6 1a 1,2m
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+

Géc cac thanh xa go 1én dau kich theo 2 phuong doc va ngang, chinh
kich dau gido, chan gido cho ding cao trinh d& van khuon

Lap dat van ddy dAm vao vi tri, diéu chinh cao do, tim cot va dinh vi véan
day

Dung van thanh cot, ¢c6 dinh van thanh bang cdc thanh nep va thanh
chong xién

Dit van san 1én hé xa goé va goi 1én van dam Diéu chinh va cd dinh van
san

— Lap véan khuon ciu thang:

+

Do ban canh thang nghiéng so vGi phuong ngang nén hé cot chong phai
céu tao hop Ii dé dam bao hé van khuon vitng chic, ding hinh dang va
chiu duoc Iyc x6 ngang khi d6 bétong

— Lap van khuon cAu thang may:

+

Vién khuon cdu thang mdy duoc dung lap ciing van khuon cot, thi cong
tlng tang

Sau khi dung 1dp c6t thép cho 16i, ti€n hanh budc cdc con ké vao thép
doc

Lap dung van khuon mit trong cua 16i trude, dung cdc thanh nep bang
thép 6ng tao mat phang cho van khuon Dung cic thanh chong giita hai
mat doi dién, diu cac thanh chong phai ty 1én cac 6ng nep

Lap dung van khuon mat ngoai ctia 16i Dung cdc thanh dng nep cilng
vén khuon ngoai nhim tao mat phang Giit 6n dinh van khuon bang cic
thanh chéng mot dau ty vao thanh nep, mot dau ty 1én cac moc thép trén
san

Dé chong phinh cho 161, ding cdc bulong gidng giit hai mét van Bulong
c6 1ong mot 6ng nhua lam cit van khuon

Kiém tra do thang ditng clia vdn khuon bing mdy kinh vi, diéu chinh va
c6 dinh trudc khi d6 bétong

3.5.3 Cong tac bétong

Vi diéu kién mat bing chat hep, khong c6 chd lam bai dé nguyén vat liéu,
nén mua bétong thuong pham tron san chd dén tir nha may trén 6 t0 chuyén dung
Dé van chuyén bétong lén cao ta ding can truc thdp nham ha gid thanh.

3.5.3.1 Nguyén tic chung

Khi tién hanh d6 bétong can tuan theo nhitng nguyén tic chung:
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Thi cong cot, ddm, san toan khoi bing bétong thwong phdm chd t6i chan
cong trinh bing xe chuyén dung, dé trdnh phan ting clia bétong thi khi van
chuyén thiing xe phai quay tir tir

Thoi gian van chuyén va d6, dam bétong khong vuot qud thoi gian bét ddu
ninh két cta vita xi ming sau khi tron Do vay bétong van chuyén dén néu kiém
tra chat luong thay t6t thi cho do ngay

Truéc khi d6 bétong cin kiém tra lai kha niang 6n dinh cta van khuon,
kich thudc, vi tri, hinh dang va lién két cua cot thép Vé sinh cot thép, van khuon
va cdc 16p bétong do trudc d6 Béc gido va cac san cong tdc phu trg cho thi cong
bétong Kiém tra lai kha niang lam viéc cuia cc thiét bi nhu c4u thp, 6ng voi voi,
dam dui va dam ban

Phai tuan theo c4c nguyén tic: Néu do bétong tir trén cao xudng phai do tir
chd sau nhat do 1én, huéng dé tir xa lai gan, khong gidm dap lén chd bétong da
do

D6 bétong dén dau thi tién hanh ddm ngay dén d6 Véi nhitng cau kién ¢
chiéu cao I6n thi phai chia cic 16p dé d6 va dam bétong va cé phuong tién d6 dé
tranh bétong phan tang

Pinh moc cdc vi tri va cao do d6 bétong bang phuong phdp thi cong hoic
bang dung cu chuyén dung

D6 bétong lién tuc, néu ¢6 mach nging thi phai dé ding quy dinh cho
dam chinh, dam phu, cot

D6 betong tir trén cao xudng bét ddu tir chd cao nhat clia phuong tién van
chuyén vita bétong dén bé mat két cau < 2,5m

D6 beé tong thanh ting 16p: Thudc dién tich can do, dung tich, phuong
phap va tinh nang ky thuat cia dam

Vi du: Bam tht congh =10 + 15 cm
bam may: 3/41 cua dam
Pam ban: h 16p bétong can do t6i da (20 + 30cm)
D6 16p vita betong sau 1én 16p bétong trude sao cho 16p bétong trudc chua
duoc ninh két va tinh chat co ly cua 2 16p bétong gan giong nhau
a. Do bétong cot, vach
— Dung vita beétong thuong pham, d6 bing can truc
— Trudc khi d6 phai ti€én hanh don rira sach chan cot, ddanh sdn bé mit bétong
cii r6i méi do
— Tudi nude van khuan, do 16p vita, ximang nguyén chit, tranh rd chan cot
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Beétong cot duoc d6 thong qua 6ng voi voi

Bétong dugc dim bang dam dui, chiéu day méi 16p dim (20 + 40cm), ddm
16p sau an xudng 16p trude 5 + 10cm Thoi gian dam tai 1 vi tri 50s, khi trong
bétong c6 nude ndi lén 1a dugc

Trong khi dé bétong co thé c6 1+ 2 ngudi dung bia gd nhe vao van khuon
tang do nén chat clia bétong

b. Do bétong dam san

Tru6c khi d6 bétong can danh diu cao do do bétong dam bao chiéu day san
(vao thép cot)

D4 bétong vuodng géc véi dam chinh theo cdc phan doan di chia

Phan doan da chia theo nguyén tac tranh mach ngimg gidn doan trén dim
chinh, khi can thiét phai dimg gidn doan, phai ding lai tai nhiing vi tri ¢ luc
cat Q nho

So do6 6 co: Pam dui

So d6 mai ngdi: ddm ban

Hinh 38: So dé dam

r - ban kinh tdc dung dam

Vi tri ddm dui Vi tri ddm ban

5-10cm

Cong tdc trac dia:

Cong téc trac dia c6 1 vai tro dic biét quan trong bdi né quyét dinh do chinh
xdc clia cac két cdu, cling nhu anh hudng truc ti€p t6i do bén va én dinh cua
toan cong trinh

Cong téc tric dia thudong duoc tién hanh & dau va cudi méi cong tac dé kiém
tra do chinh xac cua qua trinh thi cong va phuc vu cho cong tac ti€p theo

Thuc hién:
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¢ Trdc dia xdc dinh tim, cot cua cot:

Sau khi d6 méng xong phai giac lai tim, c6t cia chan cot, danh dau céc
dudng tim cot trén dai va ghi lai gia tri c6t mat méng dé phuc vu cho cong tac
1ap dung van khuon va dé bé tong cot

Viéc xdc dinh trén duogc can ctf vao hé moc trac dia chudn dugc gidc xung
quanh cong trinh Thong qua 2 toa do duoc xdc dinh thong qua hé ludi trac dia
chudn nguoi ta sé€ xéac dinh duoc tim va truc cot

Tir mot cot da duoc xac dinh chinh x4c tir méc chudn bing mdy kinh vi
hoac thuéc thép xac dinh cdc tim va truc cot con lai

Doi v6i cac coOt tAng trén tir mat san nay dan 1én mat san tang trén cac
dudng truc tir d6 xdc dinh dugc tim cot Chi€u cao cot duge xac dinh thong qua
cOt mat san

d Trac dia cot san:
Nguyén tic chung la din tir cdic moc chudn t6i cdc vi tri tir d6 ¢ thé dé
dang dat vao cot san, do vay ngudi ta c6 thé dan 1én phan cot da do hodc dan lén

cot thép cot da chd san tir d6 vach duoc cot ddy san nhim phuc vu cong tac d6 bé
tong

Sau khi c6 duoc cot ddy san chinh xac dan c6t mat san 1én trén van khuon
tir d6 cam céc moc dé x4c dinh chiéu day san sau nay trong khi d6 bé tong

Chii y:
Phai bdo vé cdc moc chudn that cin than khong dugc phép lam ching bi
léch, di chuyén khoi vi tri cii
Thiét bi tric dia phai dam bao do chinh xac cao
Nguoi thi cong, thuc hién phai ¢6 trinh do va phai c6 trach nhiém véi cong
viéc
3.5.3.2 Cong tac thao do van khuon
Quy tic thdo d van khuon:* Lap sau, thdo truéc Lap trudc, thao sau”

Chi thao van khuon dam san 1 1an vi khoi lugng van khuon thanh dam
khong nhiéu 1am va dé dam bao 6n dinh khong 1am anh hudng dén vin ddy sau
khi cdu kién da da kha nang luc Khi thdo d& van khuon can tranh va cham vao
cac cu kién khac vi lic nay cac cau kién c¢6 kha nang chiu luc con rat kém

Vién khuon sau khi thdo can x€p gon gang thanh timg loai dé tién cho viéc
stra chira va su dung & cac phan khu khac trén cong trinh

3.5.3.3 Cong tac bao duong bétong
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Muc dich ctia viéc bao dudng bétong la tao diéu kién thuan loi cho qua
trinh dong két ctia bétong Khong cho nudc bén ngoai tham nhap vao va khong
lam mat nuGc bé mat

Bao dudng bétong can thuc hién sau ca d6 tir 4+7 gid Hai ngdy ddu thi can
tudi cho bétong 2gio/1 1an, cac ngay sau thua hon, tuy theo nhiét do khong khi
Can giit 4&m cho bétong it nhat 7 ngdy Viéc di lai trén bétong chi duoc phép khi
bétong dat cudng do 24kg/ cm?, titc 1+2 ngay v6i mia kho, 3 ngay véi mua dong

3.5.4 CONG TAC XAY

3.5.4.1 Tuyén cong tac xay

Cong tac xay tuong dugc tién hanh thi cong theo phuong ngang trong 1
tang va theo phuong ding doi véi cac tang

Pé dam bdo ning suat lao dong cao cud ngudi thg trong sudt thoi gian 1am
viéc, ta chia doi thg xay thanh timg t6 Su phan cong lao dong trong céc t6 do6
phai phu hgp véi doan can 1am

Trén mit bing xay ta chia thanh cdc phan doan, nhung khi di vao cu thé &
moi tuyén cong tac cho timg tho Nhu vay s€ phan chia déu duoc khéi luong cong
tc, cac qua trinh thuc hién lién tuc, nhip nhang, lién quan chét ché v6i nhau
3.5.4.2 Bién phap k¥ thuat

Cong tac xay tuong dugc chia thanh ting dot, c6 chi€u cao tir
0,8+1,2mVéi mot dot xay ¢ chiéu cao nhu vay thi nang sudt xay la cao nhat va
dam bao an toan cho khoi xay

Thuc t€ mat biang cong tdc xay phan bo khic vé6i cong tac BT, song dé don
gian ta van dua vao cac khu cong tic nhu déi v6i cong tac BT cong tac xay duoc
thuc hién tir ting trét dén mai, hét phan doan nay dén phan doan khac

- Cang day theo phuong ngang dé 1ay mat phang khéi xay
- it doi ditng dé tranh bi ngiéng,16i 16m
- Gach diing dé xay 1a loai gach ¢6 kich thuéc 105x220x65, Rn =75kg/cm?

- Gach khong cong vénh nut néTrude khi xay néu gach kho thi phai tuégi
nuGc uSc gach, néu gach udt qua thi khong nén dung xay ngay ma dé kho méi
xay

- Vita xay phai dam bao do déo dinh, phai dugc pha tron ding ti 1€ Khong
dé vita 1au qu4 2 gio sau khi tron

- Khéi xay phai dic, cha, phang va thang ding, tranh xay tring mach
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- Bdo dam giang trong khoi x4y theo nguyén tic 5 hang doc c¢6 1 hang
ngang

- Mach vita ngang day 12 mm, mach ding day 10 mm

- Khi ti€p tuc xay lén khoi xay budi hom tru6e can phai chd y vé sinh sach
s& mat khoi x4y va phai tudi nudc dé dam bdo su lién két

- Khi x4y néu nging khoéi xay & gifta bitc tuong thi phai chd y dé mo giut

- Phai che mua nang cho céc bic tudng méi xay trong vai ngay

- Trong qué trinh xay tudng cdn trdnh va cham manh va khong dé vat liéu
1én khoi xay vira xay

- Khi x4y trén cao phai bic gido va ¢6 san cong tdc Khong xay & trong tu
thé véi nguoi vé phia trude

- T6 chiic xay: viéc t6 chiic xay hop 1y sé& tao khong gian thich hop cho tho
x4y, gidp tang nang sudt va an toan lao dong Moi tho xay ¢6 mot khong gian goi
la tuyén xay

3.5.5 Cong tac hodn thién
Hoan thién duoc ti€n hanh tir tang trén xudng tang dudi

3.5.6 Thi céng phan mai
Thi cong phdan mdi gom cdc cong viéc sau:

Xay + trat tuong mai

Bétong tao doc vé séno

Cot thép bétong chong tham (thép d4)

BT chong thdm day 4cm

Bao dudng ngam nudc xi mang

+ + + + + o+

Lat gach 14 nem (hai 16p)
Cdc cong tdc hoan thién khdc bao gom:
Trat trong
Dién nudc + vé sinh
Lap khung ctra
Lét nén

Lap canh ctra gb + son

+ + + 4+ o+ 4+

Son tudng trong
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Trat ngoai

Son tudng ngoai

+ o+ o+

Lap ctra kinh

+ Don vé sinh
3.5.7 Cong tac trat
3.5.7.1 Trat theo thu tu

Tran trat trudc, tuong cOt trat sau, trat mat trong trudc, trat mat ngoai sau,
trat tir trén cao xudng dudi Khi trat can phai bac gido hodc dung gian gido di
dong dé thi cong

3.5.7.2 Yéu cau cong tac trat
Bé mat trdt phai phang va thang, khong c6 céc vét 16i, 1dm, vét nit chan chim
Cac duong go phai thang, sic nét
Céc canh clra s6, ctra di phai dam bao song song
Cac 16p trat phai lién két tot vGi tuong va cac két cau cot, dam, san Lép
trat khong bi bong, rop
3.5.7.3 Ky thuat trat
Trudc khi trat ta phai lam vé sinh bé mat trat, duc thing nhitng phan nho
ra bé mat trat néu bé mat kho phai phun nuée 14y am trude khi trat

Kiém tra lai mat phang cin trat, dat moc trat moc trat c6 thé dat thanh
nhiing diém sole hoac thanh dai khoang cdch gifta cdc moc bang chiéu day tudng
xay

Trat thanh hai 16p: Mot 16p 16t va mot 16p hoan thién sau khi trat can phai
duoc nghiém thu chat ché néu 16p trat khong dam bao yéu cau ve hinh thic va do
bam dinh thi can phai stra lai

3.5.8 Céng téc Iat nén

3.5.8.1 Chuan bi lat

Lam vé sinh mat nén

Dénh do doc bang cach ding thudc thuy binh ddnh xuoi tir 4 géc phong va
lat hang gach mdc phia trong (P6 doc thuong hudng ra phia ngoai ctra)

Chu4n bi gach lat, vita, va cdc dung cu diing cho cong tac lat

3.5.8.2 Qua trinh lat
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Cang day dai theo 2 phuong 1am méc dé 1at cho phang

Trai mot 16p vita xi—cat déo xuong phia dudi

Lat tr trong ra ngoai clra

Phai sap xép céc vién gach an khdp vé kiéu hoa va mau sic hoa

Sau khi 14t xong ta dung vita ximang trang trau mach chd y gat vita
ximang 14p ddy cac khe, cudi cing ric ximing kho dé hiit nudc va lau sach bé
mat 16p lat
3.5.9 Coéng tac son tudng

Tru6c khi son tudng, nhitng chd sit, 161, 16m phai dugc sita chita bing phéing

Mt tuong phai kho déu

NudGc son phai qudy that déu va loc k§, pha son vira di diung hét trong
ngay lam viéc, trdnh dé qua ngay khdc ding lai

Khi lan son thi chéi dugc dua theo phuong thang ding, khong dua ngang chéi
3.5.10 Cdng téc 1dp dung khudn cla

Dung khuon cira phéi thang, géc phai ddm bao 90°, phai c6 dinh khung
ctra sau khi dung lap

Trong lic 1ap khung ctra khong dugc lam sit seo khung cira, dam bao
duong soi, canh géc cua khung clra béng chuot
3.5.11 L&p khung nhém kinh

Cong tac nay dugc thuc hién sau khi thi cong xong cac cong tac hoan

thién khac Cong tdc nay can dam bao yéu ciu vé tinh m§ quan va do viing chic
cua khung cura

CHUONG 4: LAP TIEN PO THI CONG CONG TRINH

4.1 LAP TIEN PO THI CONG :

4.1.1. Khai niém:

- Tién do thi cong la tai liéu thiét k& lap trén co s& da nghién ctu k§ cac bién
phép k§ thuat thi cong nham xéc dinh trinh tu ti€n hanh, quan hé rang buoc giita
cdac cong tac vGi nhau; thoi gian hoan thanh cong trinh. Pong thoi nd con xac
dinh nhu ciu vé vat tu, nhan luc, mdy mdc thi cong & ting thoi gian trong sudt
qué trinh thi cong.

_— N 214
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- Muc dich cua viéc lap tién do thi cong la tan dung t6i da nhan luc, vat liéu, may
moc dam bao cho cong trinh hoan thanh trong thdi gian ngian nhit, v6i chat
luong t6t nhat theo tiéu chuin quy dinh
- Noi dung chu yéu cta viéc 1ap tién do thi cong 12 nham &n dinh trinh tu tién
hanh cdc cong viéc,cdc cong viéc rang budc véi nhau ddm bao ding day chuyén
k§ thuat quy dinh. Sir dung tai nguyén mot cach di€u hoa, xac dinh dugc nhu ciu
vé mdy mdc,vat liéu, nhan cong cho nhitng giai doan thi cong nhat dinh.
4.1.2. Trinh ty:
Lap ti€n do thi cong,ta theo trinh tu sau day:

- Chia céc congviéc thanh nhiéu dot xdc dinh qud trinh thi cong cén thiét, thong
ké cac cong viéc phai thuc hién.
- Lua chon phuong 4n thi cong, mdy moc cho phit hop véi diac diém cong trinh.
- T khoi Iuwong cong tac va dinh mitc nhan cong xac dinh thoi gian thi cong can
thiét.
- Lap biéu do yéu ciu cung cip céc loai vat liéu cau kién va ban thanh phdm chi
yéu. Dong thoi 1ap ca nhu ciu vé mdy mdc, thiét bi va ciac phuong tién van
chuyén.
4.1.3. Phuong phdp t6i uu hod biéu dé nhan luc:
4.1.3.1. Ldy quy trinh ky thudt lam co so:

Muo6n ¢6 biéu dé nhan luc hop 1y, ta phai diéu chinh ti€n do bang cach sip
x&p thoi gian hoan thanh céc qua trinh cong tic sao cho ching c6 thé tién hanh
ndi ti€p song song hay két hgp nhung van phai dam bao trinh tu k¥ thuat thi cong
hop ly. Cac phuong hudng giai quyét nhu sau :
- Két thiic cua qud trinh nay sé& duoc ndi ti€p ngay bang bat ddu cua qua trinh
khac.
- C4c qua trinh ndi ti€p nhau nén st dung cung mot nhan luc can thiét.
- C4c qud trinh c¢6 lién quan chat ch€ véi nhau s€ dugc bo tri thanh nhitng cum
riéng biét trong tién do theo riéng timg tang mot hoac thanh mot cum chung cho
ca cong trinh trong tién do.
4.1.3.2. Ldy t6 doi chuyén nghiép lam co sd:

Trudc hét ta phai bi€t s6 luong ngudi trong mdi t6 thg chuyén nghiép.
Thuodng 1a: t6 bé tong c6 tir 10+12 ngudi; sit, moc, né, lao dong ciing tuong tu.
C4ch thuc thuc hién nhu sau:
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- T6 hodc nhém thg nao s& 1am cong viéc chuyén mon 4y, lam hét chd nay sang
chd khéic theo nguyén tic 1a s6 ngudi khong déi va cong viec khong chong chéo
hay dut doan.

- C6 thé chuyén mot s6 ngudi & qud trinh ndy sang 1am ¢ mot qua trinh khic dé
tlr do ta c6 thé lam diing s6 cong yéu cAu ma qud trinh dé da qui dinh.

- Néu gip chong chéo thi phai diéu chinh lai. Néu gap dut doan thi phai 14y t6
(hodc nhém) lao dong thay thé bing cac cong viéc phu dé dam bao cho biéu d6
nhan luc khong bi triing sau that thuong.

4.3 THONG KE KHOI LUONG CONG TAC

Trudc khi 1ap tién do thi cong cong trinh, can phai tinh xdc dinh khdi
lugng ctia cdc cong tac, bao gom tir cong viéc thi cong phan ngdm dén phan hoan
thién cong trinh T khoi luong cong viéc, can cit vao dinh mic lao dong ta xac
dinh duoc s6 cong hao phi Day 1a can cit dé lap t6 doi thi cong va bo tri thoi gian
tién hanh cac cong viéc nghia la 1ap tién do thi cong

Khoi lugng céc cong tac duogc tinh todn dua trén kich thude ctua cac két
ciu va so lugng cta ching Viéc thong ké duogc tién hanh dudi dang bang va tinh
toan theo ting dang cong viéc nhu van khuon, cot thép, bé tong wtng véi tlng
phan cong viéc phan ngadm, phan than, phdn madi, phan hoan thién cu thé timg
dang cong t4c ing véi ting phan viéc duoc thé hién chi tiét & bang thong ké nhan
cong

4.3 XAC DINH CONG LAO DPONG CHO CAC CONG TAC

Sau khi da xac dinh khoi lugng cong viéc, dua vao dinh muc lao dong cho
tiing cong viéc cu thé ta xac dinh duoc s6 cong lao dong cho toan bo khai lugng
mot cong viéc nao do theo cong thuc:

G =GCM; (cong)

Trong do:
M, — 1a téng khoi lugng cong viéc
C,; — 1a dinh mic lao dong tng véi loai cong viéc i, don vi 1a Cong/don vi cv

Xac dinh s6 nhan cong trong mot t6 doi san xudt va thoi gian hoan thanh
mot loai cong viéc quan hé v6i nhau theo cong thic:
C =N,
Trong do:

C, : La tong s6 cong lao dong cho cong viéc i
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N.: S6 nhan cong trong t6 doi thi cong cong viéc i
t. : Thoi gian hoan thanh cong viéc 1

Trén thuc t€, ca N, va t; déu 1a an s chua biét C6 thé wu tién chon mot 4n
sO va suy ra gia tri con lai O day sir dung ca hai cach chon nhu sau:

V6i nhitng cong viéc binh thudng, ta chon 4n s6 N, 12 s6 cong nhan trong
t6 doi hop 1y, phit hop véi thuc t€ lao dong va bé tri trén mat bing Tir d6 suy ra
thoi gian lao dong t,

Trén co s& d6, ta xac dinh dugc s6 cong nhan trong t6 doi san xuat va thoi
gian lao dong cho cac loai cong viéc nhu trong cac bang thong ké & phu luc

4.4 LAP TIEN DO THI CONG

Hién nay trén thuc t€ c6 nhiéu phuong phép khdc nhau dé lap tién do thi
cong cho mot cong trinh Mdi mot phuong phép cé nhitng uu nhugc diém khac
nhau va thich tng v6i mot s6 loai cong trinh Dé chon lwa mot phuong phép t6
chiic hgp 1y, ta nhan xét mot s6 cac phuong phap sau:

Phuong phap tuan tu, phuong phap song song:

Pay 1a cdc phuong phdp don gian nhat dé t6 chiic cdc cong viéc c6 tinh
chét don gian hodc tong quat, thé hién bing so d6 ngang

Uu diém cua phuong phéap nay la don gian, thich hgp vdi cdc loai cong
trinh nho véi cac quan hé cong viéc rd rang, don gian

Nhugc diém 16n 1a khong thé hién dugc quan hé vé mat khong gian Kho t6
chtic v6i cdc loai cong trinh 16n va phc tap

Phuong phap day chuyén:

Theo phuong phéap nay, cdc cong viec dugc t6 chic theo cic day chuyén
cu thé v6i cac t6 doi cong nhan chuyén nghiép Thong thudng, t6 chiic tién do
theo phuong phép nay dugc thé hién bing so do xién

Uu diém cta phuong phdp day chuyén la phan cong lao dong va vat tu
hop 1y, lién tuc va diéu hoa, nang cao nang suit lao dong va rit ngan thoi gian
xay dung cong trinh, tao diéu kién dé chuyén mon hoa lao dong Va diéu quan
trong nita 1a cho ta thdy r6 ca quan hé ba chiéu: Nhan cong - Thoi gian - Khong
gian
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Nhugc diém ctia phuong phdp nay la chi phit hop vé6i cdc cong trinh c6
mit bing di rong dé chia cdc phan doan véi cdc day chuyén cong nghé san xuét
tuong doi dong nhat

Phuong phap so do mang:

bay 1a mot phuong phdp kha mdi so v6i cadc phuong phap trén, trong do
cac cong viéc duoc t6 chic trén co s tinh todn so d6 mang tir quan hé vé mat
thoi gian va khong gian cla cic cong viéc, tinh todn tim ra duoc céc thoi diém
bat ddu va két thic mot cong viéc tim ra duge dudng gang céc cong viéc tién
hanh lién tuc.

Tuy nhién, néu t6 chic theo phuong phap nay, v6i cong trinh 16n va trién
khai chi tiét cac cong viéc thi khoi luong tinh todn va thé hién theo phuong phép
nay la rat 16n.

Hién nay, vé6i su phat trién manh mé vé cong nghé tin hoc, ngudi ta da dua
vao tu dong hod thiét k& tién do thi cong, phd bién va néi bat 1a phdn mém
Microsoft Project Phuwong phdp nay c6 thé dp dung vé6i cic dang cong trinh khac
nhau, cdc dang mét bang cong trinh khéac nhau va cho ra két qua hop 1y.

Vi su trg gidp ctia may tinh dién tir, cong viéc thiét k&€ tré nén nhe nhang
hon Uu di€ém nai bat clia phuong phdp nay 1a rét linh dong, ¢ thé thay déi dé
dang céc dit lieu dé nhanh chéng cho ra két qua méi, linh dong trong quan 1y, t6
chic tién do thi cong cong trinh.

T mot s6 phan tich trén day, ta chon phuong phéap lap tién do dua trén
tng dung phan mém Microsoft Project véi su trg gitp ctia mdy tinh dién ti.

Bang thong ké khoi luong cong tac va bo tri nhan cong chi tiét & bang phu
luc kem theo.

Tién do thi cong cong trinh dugc thé hién trén ban vé& khé A, kém theo
TC-03.

Xay dung dan dung va cong nghiép ciing nhu cidc nghanh san xuat khac
muon dat duoc nhitng muc dich dé ra phai c6 mot k& hodch san xuéat cu thé Mot
ké& hodch san xuat dugc gan lién véi truc thoi gian ngudi ta goi d6 1a ké& hoac lich
hay ti€n do Nhu vay ti€n do 1a mot k€ hoach duoc gan lién véi nién lich Moi
thanh phén cua tién do dugc gan lién trén mot truc thoi gian xac dinh.

Khi xay dung mot cong trinh phai thuc hién rat nhiéu cdc qud trinh xay
lap lién quan chat ché véi nhau trong mot khong gian va mot thoi gian xdc dinh
vGi tai nguyén c¢6 han Nhu vay muc dich cta lap tién do la thanh 14p mot mohinh
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san xuat, trong d6 xap xép cdc cong viéc sao cho dam bao xay dung cong trinh
thoi gian ngan, gid thanh ha, chat lugng cao.

Muc dich nay dugc thé hién cu thé nhu sau:

— Keét thic va dua cidc hang muc cong trinh timg phén ciing nhu tong thé vao
hoat dong dung thoi han quy dinh trude.

— St dung hop ly mdy moc thiét bi

— Giam thiéu thoi gian & dong tai nguyén chua sir dung

— Lap ké& hoach str dung t6i wu vé co sd vat chat k§ thuat phuc vu xay dung

— Cung cap kip thoi cdc gai phdp c6 hiéu qua dé tién hanh thi cong cong trinh

Tién do trong thiét k& t6 chic thi cong xay dung goi tat 1a tién do thi cong
do don vi thi cong 1ap Trong d6 thé hién cac cong viéc chudn bi, xay dung tam
xay dung chinh va thoi gian dua timg hang muc cong trinh vao hoat dong Tong
tién do l1ap dua vao ti€n do cong trinh don vi Trong tién do don vi cac cong viéc
xay lap duoc xac dinh chi tiét timg chling loai, khoi luong tinh todn cua thiét k&
thi cong Thoi han hoan thanh cdc hang muc cong trinh va toan b cong trinh
phai diing vdi tién do va t6 chic xay dung.

Tién do dung dé chi dao thi cong, dé€ ddnh gid su sai léch giita thuc t€ san
xudt va k&€ hoach da lap gitip ngudi can bo chi huy cong truong c6 nhitng quyét
dinh dé€ diéu chinh thi cong Néu su sai léch giita san xuat va k& hoach (tién do)
qua I16n dén chiing muc nao do6 phai lap lai tién do Lap tién do méi dua trén thuc
trang tai thoi diém do sao cho giit cho dugc muc tiéu ban dau, néu sai léch cang
it cang tot, nhat la thoi han xay dung.

Céc budc va nguyén lap ti€n do thi cong:
4.4.1 So luoc cac budc lap tién do thi cong

Tién do thi cong duoc lap dua trén so liéu va tinh toan cia thiét k& t6 chiic
thi cong cung véi két qua khao sdt bo sung do dic diém cta cong trudng Trong
s0 liéu do, dac biét quan tam dén thoi han ctia cac hang muc cong trinh va toan
b0 cong truong.

Dé tién do 1ap chong thoa man nhiém vu dé ra va hop 1y ngudi can bo k¥
thuat phai ti€n hanh cac budc nhu sau:
— Phan tich cong ngh¢ xay dung cong trinh
— Lap bi€u danh muc cong viéc s€ ti€n hanh xay 1dp cong trinh
— Xéc dinh khéi luong cong viéc theo danh muc trong biéu
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— Chon bién phép k¥ thuat thi cong cho c4c cong viéc
— Xaéc dinh chi phi lao dong (ngay cong) va mday moc (ca mdy) thuc hién cong
viéc.
— X4c dinh thoi gian thi cong va chi phi tai nguyén
— Lap tién d6 ban dau
— Xac dinh chi tiéu kinh t€ k¥ thuat
— So sanh céc chi tiéu cua tién do vira lap véi chi tiéu dé ra ( muc dich )
— T6i uu tién do theo cac chi sO uvu tién
— Tién do chip nhan
— Lap biéu nhu cu tai nguyén
4.4.2 So luoc cac nguyén tac lap tién do
Dé tién do lap ra gan sit v6i thuc t€ va yéu ciu cta cong trinh 1am cho

cong viéc xay dung cong trinh dat hiéu qua kinh t€ k¥ thuat ching ta can dinh
huéng theo nhitng nguyén tic co ban sau:

— On dinh nhitng cong viéc chudn bi kip thoi dé tién hanh thi cong xay dung
chinh

— Chon thu tu thi cong hop 1y
— Dam bao thoi han thi cong
— Sl dung nhan luc di€u hoa trong san xut
— Dua tién von vao cong trinh hop 1y
Cac phuong phap ki€m tra viéc thuc hién tién do

Dé cong trinh xay dung theo ding k& hoach céc cong viéc trong tién do
phai thuc hién ding lich Mdi mot sai léch trong qud tring thi cong ciing c6 thé
dan dén nhitng két qua ngoai y muon Dé dénh gid kip thoi ¢ bién phap xtr 1y
ding nguoi ta phai tién hanh hé thong ki€m tra thuc hién tién do toan phan hay
mot s6 cong viec C6 thé kiém tra dinh ky hay dot xuat.

Viéc kiém tra hoan toan phu thugc vao viéc thé hién tién do theo so d6 nao

Khi tién do thi cong thé hién trén biéu d6 ngang, c6 thé tién hanh kiém tra
theo ba phuong phap sau:

— Phuong phap duong tich phan
— Phuong phap duong phan tram
— Phuong phap biéu d6 dudng nhat ky
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Con néu tién do dugc thé hién bing so d6 mang hodc duoc 1ap bing phan
mén Project thi tién do duoc theo dbi bang cach theo doi tién do thuc hién cong
viéc trén duong gang Khi theo doi, cach tot nhit la luon gitt theo doi khoang
20% hoic tuong duong trong tong sd cong viéc Néu cac cong viéc gang bi cham
ché, ching c6 thé 1am cho mot s6 cong viéc gin giang bi cham ché Diéu d6 ¢
thé c6 hoidc khong anh hudng dén ngay hoan thanh clia cong trinh.

4.4.3 Phan tich cong nghé

La budc khéi dau nhung vo cuing quan trong Phan tich cong nghé phai dua
trén thiét k€ cong nghé, kién tric va két cau cong trinh.

Dai v6i cong trinh “Khu nha o tdi dinh cu ciia thanh phd Ha Noi” ¢6 kién
tric va két cau tuong doi phic tap Pon clt nhu véi két cdu 16i thang may binh
thudng thi hoan toan cé thé dp dung cong nghé thi cong van khuon trugt nhim
rit ngan thoi gian thi cong Néu xir 1y khong khéo s€ 1am anh hudng dén céu ciu
cong trinh va khong hiéu qua Vi vay cong nghé thi cong dugc lua chon la thi
cong bétong toan khoi d6 tai chd va duoc thi cong theo tiing tAng mot tir dudi lén

T6m lai viéc phan tich cong nghé san xuat bat diu ngay tir khi thiét k&
cong trinh do co quan tu van thiét k&€ chu tri ¢6 su ban bac véi nguoi thuc hién
xay dung, doi khi phai c¢6 y kién cua cac bén lién quan khac nhu nguoi cap von,
don vi chiu trach nhiém cung c4p may moc, thi€t bi cho cong trinh cling nhu
phuc vu thi cong.

4.4.4 Lap danh muc cong viéc

Dua vao su phan tich cong nghé san xuét va nhitng tinh toan trong thiét k&
Tat ca cac cong viéc trong danh muc s€ duoc trinh bay ¢ tién do Vi vay viéc
phan chia cac qua trinh thanh nhiing cong viéc phai thod man nhiing diéu kién
sau:

— Cong viéc ¢6 thé tién hanh thi cong doc 1ap vé khong gian ciing nhu thoi gian
khong bi va cling khong gy can trg cho nhitng cong viéc khac.

— Mot cong viéc phai di khoi luong cho mot don vi (6, doi) 1am viéc trong mot
thoi gian nhat dinh.

— Trong kha nang c6 thé phan chia méi viéc cho mot don vi chuyén mon hod
dam nhiém, trong cac trudng hop khong thé méi bo tri t6 dot da nang hay hén
hop thuc hién.

— Tai thoi diém két thic céc giai doan xay dung cong trinh cdc cong viéc lién
quan ciing két thiic tai thoi diém do.

— Nhiing cong viéc khong thuc hién tai hién trudng nhung nam quy trinh xay

1ap ciing phai dua vao danh muc.
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— Nhiing cong viéc 16n c6 thé chia ra thanh nhiéu cong viéc nho dé co thé két
hop thi cong song song véi cdc cong viec khic dé rit ngan thoi gian thi cong
Nhiéu cong viéc nho, khoi luong it c6 thé gop thanh mot cong viec dudi mot
tén chung dé don gian khi thé hién trén biéu do.

Bang danh muc thi cong cong trinh duoc thé hién trong bang so liéu dau
vao Project.

4.4.5 Xac dinh khoi luong cong viéc

Khoi luong cong viéc luon di kém véi bang danh muc cong viéc, duoc tinh
toan xac dinh theo ban v€ thi cong va thuyét minh cua thiét k€ Xac dinh ding
khéi luong 1a co s& chon phuong tién, phuong an thi cong hop 1y Tur d6 xac dinh
chinh x4c nhan luc mdy moéc va thoi gian thi cong dé 1ap tién do.

Can ctt vao diac diém kién tric va két cau cong trinh, khoi luong duogc
thong ké thé hién trong cdc ban thong ké & tap phu luc kém theo trong thuyét
minh do an.

4.4.6 Chon bién phap ky thuat thi cong

Lua chon duoc bién phap ky thuat thi cong hop Ii thi chat luong cong trinh
dam bao, nang suit lao dong s€ cao, tdn dung hét kha nang cia may maéc thiét bi

Céc bién phép k¥ thuat thi cong da trinh bay trong gido trinh “Ky thuat thi
cong” Viéc lua chon ching c6 thé cén cit trén mot s6 nguyén tic chung nhu sau:

— Vé phuong dién kinh t&€ thi phuong 4n thi cong chon phai 1a phuong 4n c6 gia
thanh thap nhat.

— Ve phuong dién k¥ thuat thi phuong an thi cong chon d6 phai phu hop véi
tinh chat va di€u kién thi cong, phai tan dung hét niang sut cua cac thiét bi
may moc.

Phuong phap thi cong co gidi hod can mang tinh chat dong bo nghia la cac
dang cong tic déu duoc thi cong bang mdy mdc ¢d ning suit tuong xiing voi
nhau, chit khong phai co gidi hod 1€ tiing dang cong tic mot.

Viéc chon bién phap k¥ thuat c6 lién quan chat ché dén viéc chon cac may
moc thi cong va phuong tién van chuyén khi nay can chi § mot diéu 1a néu cong
truong st dung nhiéu may méc khac loai khéc kiéu nhau thi viéc stra chita ching
s€ rat phuc tap, viéc cung cip phu tung thay th€ s€ kho khan.

Néu cong truong cé nhitng khoi lugng cong tac 16n nhung dong nhat thi
nén su dung nhitng loai may méc chuyén mon hoa.
Néu cong truong c¢6 nhiéu dang cong tac khiac nhau, khéi luong clia ching lai
tuong doi nho thi nén chon nhiing loai may van nang.
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Néu khoi lugng cong tdc 16n, mdy ding mot chd c¢6 thé 1am duge nhiéu
viéc thi chon loai mdy tinh tai, ngugc lai néu khoi luong cong tac phan tan va
nho va ca khi cong tic phai tién hanh chay dai nhu cong tac dat ong dan, lam
duong xa... thi nén st dung cac may di dong.

Khi thiét k& san cong tac, dan gido can phai xem xét ching c6 thé sir dung
vao céc dang cong tac khic nhau dugc khong dac biét 1a khi xay dung nhitng nha
cong nghiép, nha cong cong c¢6 tdng cao (nhu rap chi€u béng, nha trién 1am)
nhiéu khi khong thé xay tudng gach tlr cac dan gido dat trén san tdng, phai sir
dung cac dan gido cao & ngoai hay & trong cong trinh, hoac dung loai dan gido
treo Trong nhitng trudng hop nay nén thiét k& nhitng loai dan cao sao cho c6 thé
ding ching vira dé xay tuong gach, vira dé 1am cong tac trang tri nhu 6p mit,
nan dap, quét voi.

4.4.7 Chon cac thong so tién do

Tién do phu thudc ba thong s6 co ban dé 1a cong nghé, khong gian va thoi
gian

Thong s6 cong nghé bao gom s6 t6 doi lam viéc doc lap, khéi lugng cong
viéc, thanh phan t6 doi, ning suat cla t6 doi

Viéc thiét 1ap cdc t6 doi san xudt chuyén mon hod c6 tic dung nang cao
nang suit lao dong cua cong nhan trén cong truong, nang cao chat lugng cac san
cau kién xay dung.

Nhu cau vé nhan luc hoan thanh cong viéc xac dinh theo cong thiic:
SV
L, =——
G (ngdy cong)
Trong d6: 'V - khoi lugng cong viéc (don vi do ludong)
S - dinh muc chi phi thoi gian (g10 cong )
G - So gio trong mot ca lam viéc
Nhu cdu vé ca mdy dé hoan thanh cong viéc xéac dinh theo cong thic:
V
Cuy = — (camay)
Pro
Trong do:
Ptd - Nang suét thuc dung cua may trong ca lam viéc

Trong trudng hop cong viéc gop tir nhi€u cong viéc lai ta xdc dinh cac
thong so theo gid tri trung binh clia cac cong viéc thanh phén theo biéu thitc
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C C
C (ngity co C., .
n (ngay cong) (ca may)
Trong d6 : C khéi luong cong viéc tinh bang tién
Cn, Cm nang suét lao dong, nang suit may mdc tinh biang don vi tién
té tuong ung
Néu trong dinh muc va s6 liéu thong ké khong cung cap du nhiing viéc cé
trong danh muc, nguoi 1ap tién do phai 14y so liéu theo kinh nghiém va du doan
Bién ché€ (s6 cong nhan, s6 may moc) theo thanh phan t6i uu (thudong duoc
thé hién trong dinh mtc k§ thuat) s& cho ning suét cao nhat chat lugng dam béo
Bién ché phai tuan theo biéu thiic

N, SNy <N ; M, <M<M,,

max min —

Trong do:

N; M - bién ché s6 cong nhan , may moc clia cong viéc i lam viéc & vi tri j

N._.., M. - s6 cong nhan, mdy méc t6i thiéu dé cé thé lam viéc t6t (theo dinh
mifc chuin) goi cach khdc do 1a t6 san xuét co ban

min

Nmax, Mmax - s6 cong nhan mdy mdc nhiéu nhat cé thé 1am viéc dugc binh
thudng trén phan doan, ching duoc xdc dinh theo biéu thitc

N — i

max ? max

M

Trong do:

F,(tuyén cong tac cua viéc thit 1)

f: (vi tri cong tac cua may, nguoi lam cong viéc 1)
Nhu vay s6 cong nhan mdy bién ché t6t nhat 12 boi s6 cuia to san xuét co ban
Cin cit vao dinh miic 726 ta c6 cdc t6 doi co ban nhu sau:

+ T6 doi do bétong (bétong duge van chuyén biang may bom, cin truc) 9
nguoi

T6 doi copha 4 nguoi
T6 doi cot thép 10 ngudi

To doi xay 5 ngudi

+ o+ o+ 4+

T6 doi trat 2 ngudi (chua ké cong nhan tron vira)
Né€u cong viéc vira thi cong co gidi vira thi cong thi cong thi phai chon
thong s6 may trudc thong s6 ngudi chon tuy thudc may

_— N 224
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Thong s6 khong gian gom cdc vi tri lam viéc, tuyén cong tdac va phdan doan:
Trinh tu thi cong toan bo cong trinh ¢6 thé tém tét bang 5 nguyén tic sau:
Ngoai cong truong trudc, trong cong truong sau

Ngoai nha truéc, trong nha sau

Dudi mat dat trudce, trén mat dat sau: Cho sau trudc, choé nong sau

Cu6i nguodn lam trudc, dau nguon lam sau

+ + + + o+

K&t cau trudc, trang tri sau: Két cau tr dudi Ién, trang tri tir trén xuong

Thuc t€ thi cong cac nha cao tang hién tai nguoi ta thuong khong phan
chia khu vuc thi cong bdi vi mit bang thi cong thuong khong du rong, khoi
luong thi cong trén mot tAng 1a khong 16n va dic biét ¢6 thé dua may moéc vao
thi cong nhu thi cong bétong nhanh gon trong moét ca. Can cit vao thuc t€ thi
cong va dic diém cong trinh quyét dinh chon thong s6 khong gian nhu sau :

- Dai v6i thi cong coc khoan nhoi: Chia thanh hai khu vuc thi cong song
song, s6 may khoan dua vao moi khu vuc 1a 1 may

- Doi vdi thi cong dat: Chia thanh 6 phan khu (thé hién trén ban vé& TC-
01), s6 may dao duoc chon 1a 1 Dao dat dugc tién hanh vao budi t6i cing thoi
gian thi cong vdi thoi gian dai giang méng

- Thi cong dai giang méng: S6 phan khu dugc chia 1a 5 Phan khu 1 duoc
bat dau thi cong khi cong tdc dat & phan khu dao dat thit nhat da hoan thanh

- Thi cong phéan than: khong phan chia khu vuc thi cong bat dau thi cong
cot, vach, 16i clia tung tang Sau d6 s€ thi cong dam san cia mdt tang cing mot
lic Cong tdc bétong duoc thi cong vao budi t6i ngay sau khi cong viéc cot thép
hoac cop pha hoan thanh

Thong so thoi gian gom thoi gian thi cong cong viéc va thoi gian dua tung
phan hay toan bé cong trinh vao hoat dong

Thoi gian thi cong cong viéc phu thudc vao khdi luong, tuyén cong tac,
miic do sir dung tai nguyén va thoi gian xay dung cong trinh. Dé ddy nhanh t6c
do xay dung, nang cao hiéu qua co giéi hoa phai chi trong dén ché do lam viéc
hai, ba ca Tuy nhién lam tang ca s€ lam phu phi nhu chi€u sang, chi phi bao ho
lam hai, ba ca, tang luc lugng can bo k¥ thuat, quan ly Nhitng qua trinh thi cong
tht cong chi d4p dung lam tang ca khi khéi Iuong 16n nhung tuyén cong tac hep
khong trién khai thém cong nhan duoc

Khi diéu kién thi cong twong doi chuan va 6n dinh, thoi gian thi cong viéc
xac dinh theo biéu thc:
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Trong dé:
+ t; thoi gian thi cong cong viéc thit i ngay thi j
+ LD khoi lugng cong lao dong (ngay cong) hoan thanh cong viéc
+ CD s6 ca mdy dé hoan thanh cong viéc
+ asoO calam viéc trong ngay
+ Ni, Mi s6 cong nhan, may bién ché cua t6 doi
4.4.8 Lap tién dé ban dau

Lap tién do ban ddu bao gom x4c dinh phuong phdp thé hién tién do va
thit tw cong nghé hop ly trién khai cong viéc

Lua chon so d6 thé hién tién do:

So do xién (cyclogram): con goi la so d6 chu ky: 1a so d6 khong nhiing
dién ta ti€n trinh cong viéc theo thoi gian, ma con thé hién duoc méi quan hé
gifta cac cong viéc trong khong gian Vi vy, né rét thich hop dé thé hién du 4n t6
chic theo phuong phdp day chuyén, nhiam dam béo tinh lién tuc va diéu hoa, su
phoi hop nhip nhang trong san xuit

Ta t6 chic san xuat theo phuong phdp day chuyén, nghia 13 chia nho cong
nghé xay dung ngoi nha thanh nhi€u cong viéc; mdi cong viéc dugc thiét lap mot
day chuyén; cdc day chuyén nay lan luot di qua cic phan doan Tir hé toa do
vuodng gdc, truc tung thé hién cdc phan doan; truc hoanh thé thoi gian, cdc dudng
xién thé hién cong viéc Tuy nhién so d6 xién ciing nhu so d6 ngang chi 12 mot
mo hinh tinh, ¢6 tinh todn truGc cac thong s6 (vé khong gian, chia thanh phan
doan vé thoi gian véi chu ky 12 n ngay ... roi thé hién trén so do) D6i véi céc du
4n 16n, phtc tap, so do xién khong thé hién hét nhitng van dé dat ra, nhat 12 khi
phai giai quyét nhiing bai todn t6i vu, nhu rit ngan thoi gian xay dung, hodc
nhitng du an khong tinh todn dugc thoi han xay dung theo cdc phuong phéap
thong thudng mang nhiéu yéu t6 ngiu nhién D6 ciing 12 nhuge diém cua so do
nay

CHUONG 5: TONG MAT BANG THI CONG

5.1 NOI DUNG VA NHUNG NGUYEN TAC CHINH TRONG THIET KE TO CHUC THI CONG

5.1.1 N&i dung:
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Cong tac thiét k& t6 chiic thi cong c6 mot tAm quan trong dic biét vi nd
nghién cttu vé cich t6 chiic va k& hoach san xuat Doi tuong cu thé clia mon thiét
ké t6 chic thi cong 1a:

— Lap tién do thi cong hop ly dé diéu dong nhan luc, vat liéu, mdy mdc, thiét bi,
phuong tién van chuyén, cdu lap va sir dung cdc nguén dién, nudc nhim thi
cong tot nhat va ha gia thanh thap nhat cho cong trinh

— Lap téng mat bing thi cong hop 1y dé phat huy duoc cdc diéu kién tich cuc
khi xay dung nhu: Diéu kién dia chat, thuy van, thoi tiét, khi hau, huéng gio,
dién nu6c Pong thoi khic phuc duoc céc diéu kién han ché dé mit bang thi
cong ¢6 tac dung tot nhat vé ky thuat va ré nhat vé kinh t€

Trén co s& can doi va diéu hoa moi kha nang dé huy dong, nghién ctu, 1ap
ké& hoach chi dao thi cong trong ca qud trinh xay dung dé dam bdo cong trinh
duoc hoan thanh diing nhat hodc vuot mitc k& hoach thoi gian dé sém dua cong
trinh vao str dung

5.1.2 Nhiing nguyén téc chinh

Co gidi hod thi cong (hodc co gidi hod dong bo), nham muc dich rit ngian
thoi gian xay dung, nang cao chat luong cong trinh, giip cong nhan han ché
dugc nhitng cong viéc nang nhoc, tir d6 nang cao nang suat lao dong

Nang cao trinh do tay nghé cho cong nhan trong viéc st dung mdy moc
thiét bi va cédch t6 chiic thi cong ctia cdn b cho hop 1y dép ung tot cic yéu cau
k¥ thuat khi xay dung

Thi cong xay dung phan 16n 1a phai tién hanh ngoai troi, do d6 cac diéu
kién vé thoi tiét, khi hau c6 anh hudng rat 16n dén téc do thi cong & nudc ta, mua
bao thuong kéo dai gay nén can trd 16n va tic hai nhiéu dén viéc xay dung Vi
vay, thiét k& t6 chiic thi cong phai c6 k& hoach doi phé vdi thoi tiét, khi hau, dam
bao cho cong tac thi cong van duoc tién hanh binh thuong va lién tuc

5.2 MUC DiCH VA Y NGHIA CUA CONG TAC THIET KE VA T® CHUC THI CONG

5.2.1 Muc dich

Cong tac thiét k& t6 chic thi cong gitip cho ta nim dugc mot so kién thic
co ban vé viéc lap k&€ hoach san xuét (ti€n do) va mat bang san xuat phuc vu cho
cong tac thi cong, dong thoi nd gidp cho ching ta ndm dugc 1y luan va nang cao
dan vé hi€u biét thuc t€ dé c6 du trinh do, chi dao thi cong trén cong trudng

Muc dich cu6i cing nham :
— Nang cao dugc nang xuit lao dong va hi¢u suat ciia cac loai may moc, thiét bi
phuc vu cho thi cong

— DPam bao dugc chat lugng cong trinh
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— DPéam bao dugc an toan lao dong cho cong nhan va do bén cho cong trinh
— DPam bao dugc thoi han thi cong
— Ha duogc gid thanh cho cong trinh xay dung
5.2.2 Y nghia

Cong tac thiét k& t6 chic thi cong gitp cho ta c6 thé dam nhiém thi cong
tu chu trong cac cong viéc sau:

Chi dao thi cong ngoai cong truong

Diéu phoi nhip nhang cdc khau phuc vu cho thi cong:
— Khai thac va ché bién vat liéu
— Gia cong c4u kién va cdc ban thanh pham
— Van chuyén, boc d& cac loai vat liéu, cau kién
— Xay hodc lap cdc bo phan cong trinh
— Trang tri va hoan thién cong trinh

Phoi hop cong tac mot cach khoa hoc giita cong truong véi cac xi nghiép
hoac cac co s& san xudt khac

Diéu dong mot cdach hop 1i nhiéu don vi san xuat trong cing mot thoi gian
va trén cling mot dia diém xay dung

Huy dong mot cach can d6i va quan 1i duoc nhiéu mat nhu: Nhan luc, vat
tu, dung cu, mdy mdc, thiét bi, phuong tién, tién von trong ca thoi gian xay dung

5.3 T® CHUC THI CONG

5.3.1 Téng quan

T6 chitec xay dung co s& ha tAng phuc vu céc cong tac trén cong trudng bao
gbm cdc viéc lam duong thi cong, 1am hé cung cép dién thi cong, cung cip nudc
thi cong, thodt nuGc mat bang, nha tam, kho tang bai chda vat tu, bai chita nhién
liéu, cac xuong gia cong phuc vu xay dung

Viéc x4y dung co s& ha tdng ndm trong qud trinh chu4n bi xay dung néu
tién hanh t6t s& mang lai hiéu qua cao trong qud trinh thi cong xay lap chinh sau
nay Tuy nhién c¢6 diéu mau thuan giita dau tu cho co so ha tang chi phuc vu thi
cong vGi gia thanh cong tac xay dung Thoi gian thi cong thuong dién ra khong
lau, néu dau tu I16n thi thoi gian khau hao qui ngin so vdi doi st dung clia san
pham 1am ra d4n dén phai phan bo cho gia cdc cong viéc s& dugc ban giao Néu
lam qua so sai khong déap ing duoc nhiém vu dan t6i viéc khé khan cho cong tac
xay dung Thong thuong phai két hop quan di€ém vé sinh an toan, van minh cong
nghiép ciing nhu kinh t€ ky thuat trong su bo tri co s& ha tang cong truong

N 28
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Vi vay muon ha duoc chi phi cho nhiing cong trinh phuc vu ki€u nay, cin

tan dung co s6 cua thi truong dang cé, cling nhu sit dung khoa hoc & miic cao

5.3.2 Tinh todn Iap t6ng mat béng thi céng

5.3.2.1 Co s6 va muc dich tinh toan:

Co s0 tinh toan:

Can cit theo yéu cdu ctia t6 chuc thi cong, tién do thuc hién cong trinh x4c
dinh nhu c4u can thiét vé vat tu, vat liéu, nhan luc, nhu cau phuc vu

Can ct vao tinh hinh cung cép vat tu thuc t&€

Can ct vao tinh hinh thuc t€ va mat bang cong trinh, bd tri ciac cong trinh
phuc vu, kho bdi, trang thiét bi dé phuc vu thi cong

Muc dich tinh toan:

Tinh to4n lap téng mat bing thi cong dé dam bao tinh hop 1y trong cong tic
t6 chiic, quan 1y, thi cong hop 1y trong day chuyén san xuat, trdnh hién tuong
chong chéo khi di chuyén

Pam bao tinh 6n dinh va phi hop trong cong tac phuc vu thi cong, tranh
truong hop lang phi hay khong da dap ung nhu cau

Pé dam bdo cdc cong trinh tam, cdc bai vat liéu, cau kién, cdc mdy moc, thiét
bi duoc sir dung mot cach tién 1gi nhat

Dé cu ly van chuyén 1a ngin nhat, s6 1an boc dé 1a it nhat

DPam béo diéu kién vé sinh cong nghiép va phong chong chay nd

5.3.2.2 Tinh toan tong mat biang thi cong

a Dién tich kho bdi

Dién tich kho bai tinh theo cong thic sau :

sd
§=Fa=da®_ 4 mireedue ()
q q

Trong d6: F: dién tich can thiét dé xép vat liéu (m?)

a : hé s6 st dung mat bang , phu thuoc loai vat liéu chita
qq - luong vat liéu can du trir

q : luong vat liéu cho phép chita trén 1m?

qungéy(maX): luong vat liéu sir dung 16n nhat trong mot ngay

ty, : thoi gian du trit vat liéu
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Taco: ty =4+ L+ G+t
Véi:  t,=0,5 ngay: thoi gian gilra cac 1an nhan vat liéu theo k€& hoach
t,= 0,5 ngdy: thoi gian van chuyén vat liéu tr noi nhan dén CT
t,=0,5 ngay: thoi gian ti€p nhan, boc d& vat liéu trén CT

t,=0,5 ngay: thdi gian phan loai, thi nghiém VL, chudn bi vat liéu
dé cap phat

ts=2 ngly: thoi gian du trit t6i thiéu, dé phong bat tric lam cho
viéc cung cap bi gian doan

Vay t, =0,5+0,5+0,5+0,5+2 = 4 ngay

— Cong tac bétong: st dung bétong thuong phdm nén bo qua dién tich kho bai
chia cat, da, soi, xi mang, phuc vu cho cong tac nay ma chi bo tri mot vai bai
nho phuc vu cho s6 it cdc cong tdc phu nhu d6 nhiing phan bé tong nhd va
trOn vita xay trat

— Tinh toan kho cho céac cong tc con lai:
+ Via xay trat

+ Cop pha, xa go, cOt chong: luong g6 str dung 16n nhat 1a gd van khuon
dam, san, ting ham:

Vay lugng c6p pha 16n nhat 1a: 1190x0,03x1,35=48,2m’

+ Cot thép: lugng thép trén cong truong du trit cho 1 tang gom: Dam, san,
cot, cau thang

Vay luong thép 16n nhat 1a: 7,85+20,683 =28,53T
+ Gach xay, l4t: gach xay dung nhiéu nhit trong 1 ngay: 49,44/8 = 6,18m’
gach lat dung nhiéu nhat trong 1 ngay: 2,8m’

Bdng 51: Khoi luong va dinh miic cia vita

Ximang Cat
Stt Tén cong viéc KL PM NC PM NC
kg/m® | Tén m’ m’

1 | Vita xay tudong 481 m’ 213 | 1,024 | 1,15 5,53
2 | Vira trat tuong 16,725m? 176 1,271 1,14 19,07
3 | Vira lat nén 2.8 m’ 96 0,269 | 1,18 3,304

Bdng 52: Dién tich kho bdi cong truong

Thot gian Dién tich

bon VL/
2 du trit o kho (m?)

STT | Vatliéu . KL
T vi m

Loai kho
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1 | Cat m® | 16,76 | 2 |Lo thién 4 12 40

2 | Ximang | Tan | 2,62 1,3 | Kho kin 4 1,5 12

3 | Gach m* | 627 | 1,3 |Lothién 4 13 25
xay

4 |Gachlat | m®> | 2,8 | 0,67 | Lo thien 4 13 18

5 | van m? | 482 | 2 |Khokin 4 12 115
khuon

6 | Cotthép | Tan | 28,53 | 4,2 | Khokin 4 1.5 40

b Tinh toan lan trai cong truong
Dan s6 trén cong truong :

Dan s6 trén cong truong : N = 1,06x( A+B+C+D+E)
Trong do :

A: nhém cong nhan lam viéc truc ti€p trén cong truong, tinh theo s6 cong nhan
lam viéc trung binh tinh trén biéu dé nhan lyc trong ngdy Theo biéu dé nhan luc
A= 52(nguoi)

B : S6 cong nhan lam viéc tai cac xudng gia cong: B = 30%x A =16 (nguoi)
C : Nhém nguoi 6 bo phan chi huy va ky thuat: C = (4+8)%x(A+B)
Lay C=6 %x(A+B) =5 (nguoi)
D : Nhém nguoi phuc vu & bd phan hanh chinh : D = (5+6) %x(A+B)
Lady D=5 %x(A+B) =4 (nguoi)
E : Can bd lam cong tac y t&, bao vé, thu kho :
E =5 %x (A+B+C+D) =4 (nguoi)
Vay téng dan so trén cong trudng :
N=1,06x(52+16+5+4+4)= 86 (nguoi)
Dién tich lan trai, nha tam :
— Gia thiét c6 30% cong nhan noi trd tai cong truong
— Dién tich nha & tam thoi S, = 30%x86x4 = 103,2 m*
— Dién tich nha lam viéc cdn bo chi huy cong trudng: S,= 5x4 = 20m?
— Dién tich nha lam viéc nhan vién hanh chinh : S; =4x4=16 m?
— Dién tich nha an : : S, =86 m?

— Dién tich khu vé sinh, nha tim : S; = 30 m?
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: S = 0,04x86 = 4 m*

: S, =6m?

— Dién tich tram y t&
— Dién tich phong bao vé
¢ Tinh todan dién, nudc phuc vu cong trinh

Tinh toan cap dién cho cong trinh:
— Cong thic tinh cong suat dién nang:

P=oa [ X k,P,/cosp+ 2 k,P,/ cosp +2 kP +2 kP, ]
Trong do :

o = 1,1: hé s6 ké dén hao hut cong suit trén toan mach
cos =0,75: hé s6 cong suit trong mang dién

P,, P,, P;, P,: 1an luot 1a cong suat cac loai dong co, cong suat mdy gia
cong su dung dién 1 chiéu, cong suét dién thap sang trong nha va cong suét dién
thap sdng ngoai troi

k,, ko, ks, k,: hé s0 ké dén viéc st dung dién khong dong thoi cho timg loai
k, =0,75 : d6i v6i dong co
k,=0,75 : d6i v6i may han cat

k;=0,8 :dién thap siang trong nha
k,=1  :dién thap sdng ngoai nha
Bdng 53: Thong ké cong sudt s dung dién
P, Diém tiéu thu (;Egtg K luong dljfll; (Ci?éln n;f:: I;i%iu
dinh mic | PV | kw KW
Can truc thap 62 KW Imay 62
Thang tai 2,2 KW 2may 4.4
May tron vita 4 KW Imay 4 110,9
" bam dui KW | 2méy 2
bam ban 1 KW 2may 2
Mady nén khi 18,5 KW | 2 may 36,5
Mady han 18,5 KW Imay 18,5
P, | Miy cit 1,5KW | 1may 1,5 2272
May uén 2,2 KW Imay 2,2
P, | Dién sinh hoat 13W/m?| 220 m? 2,86
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Nha lam viéc, badové | 13 W/ m? | 150 m* 1,95
Nha an, tram yté& 13W/m?>| 75m? 0,975 6,375
Nha tim, vé sinh 10W/m?| 30 m? 0,3
Kho chita VL 6 W/m? | 49m? 0,29

P, Duong di lai KV\? Jkm 200 m 1 4.6
Dia diém thi cong 2,4W/m? | 1500 m? 3,6

Vay: P=1,1x(0,75x 110,9/0,75 + 0,75 x 222+ 0,8 x 6,4 + 1x 4,6 ) = 151 KW
— Thiét k€ mang luéi dién:
+ Chon vi tri gdéc it ngudi qua lai trén cong truong dat tram bién thé

+ Mang luéi dién sir dung bang day cdp boc, nam phia ngoai dudng giao thong
xung quanh cong trinh Dién st dung 3 pha, 3 day Tai cdc vi tri day dan cét
duong giao thong bé tri day dan trong 6ng nhua chon sau 1,5 m

— Chon may bién thé BT—- 180/6 c6 cong suat danh hiéu 180 KWA
— Tinh toén tiét dién day dan:

+ Dam bao do sut dién ap cho phép

+ Dam bao cuong d6 dong dién

+ Dam bao do bén cua day

Tién hanh tinh todn tiét dién day d4n theo do sut cho phép sau d6 kiém tra
theo 2 di€u kién con lai

+ Tiét dién day:
100> P.L
S=—"%
kU, hU-

Trong d6: k= 57 : dién tr& day dong
U;=380V : Dién dpday (U,,=220V)
[ AU] : B0 sut dién ap cho phép [ AU] = 2,5 (%)
> Pl : tong mo6 men tai cho cdc doan day
+ Tong chiéu dai day dan chay xung quanh cong trinh L = 200 m
+ bDién 4p trén 1m dai day :
q=P/L=151/200=0,75 (KW/m)
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Vay : S Pl = qL¥2 = 15000 (KWm)

._ 100 P.L 100.1500010°

- .= =72,9mm?
kU, 2. hu_  57.380°.25

= chon day dong tiét dién 80 mm?, cudng do cho phép [1]=335 A
Kiém tra :

P 151.10°

| = = = 306mm?
173U,.cosp 1,73.380.0,75

Vay day dan du kha nang chiu tai dong dién

Tinh toan cap nuéc cho cong trinh:
Luu luong nudc tong cong ding cho cong trinh:

Q=0Q+Q+ Q:+Q,
Trong do:
Q, : Iuu lugng nuéc san xudt : Q= 1,2x2.SxA;xk,/3600xn (lit/s)
v6i S, : khoi luong cong viéc & cac tram san xuat
A, : dinh muc st dung nudc tinh theo don vi st dung nudc
k, : hé s0 sir dung nu6c khong dieu hoa Lay k,= 1,5
n : sO gio st dung nudc ngoai cong trinh, tinh cho mdt ca lam viéc, n= 8h

Bdng 54.: Tinh todn luong nudc phuc vu cho san xudt

) / Kh6i Tiéll Chuﬁn QSX(i)
Dang cong tac

lugng dung nuéc (lit/s)
Tron vita xay 481 m’ 300 1/ m?® vita 0,075
Tron vita trat 16;132 > 300 1/ m® vita 0,026

Tron vita lat 2.8 m’ 300 1/ m® vita 0,044

nén
Bao dudng BT 364 m? 1,5 1/ m? san 0,028
Cong tac khac 0,25

Q,: luu lugng nuée dung cho sinh hoat trén cong trudong :

- L _ W_w_—_ W Y YWYWWW] e e e 234
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Q, = NxBxk,/3600xn
Trong do :

N: s6 cong nhan vao thoi diém cao nhat c6 mit tai cong trudng(theo biéu
d6 nhan luc: N= 218 nguoi)

B: luong nudc tiéu chuin ding cho 1 cong nhan & cong trudng (B = 151/
nguoi)
k,: hé s6 sit dung nu6c khong diéu hoa k,= 2,5
Vay Q, =218x15x2,5/3600x8 = 0,28 (1/s)
Q;: Iuu luong nudc dung cho sinh hoat & lan trai :
Q; = NxB x k,xk,,/3600xn
Trong do :
N: s6 ngudi nodi trd tai cong trudng = 30% tong dan so trén cong trudng
Nhu d tinh todn & phan trudc: tong dan s6 trén cong trudng 86 (ngudi)
= N = 30%x86 =26 (nguoi)
B: lugng nudc tiéu chuin dung cho 1 ngudi ¢ lan trai: B =501/ngudi
k,: hé s6 stt dung nudc khong diéu hoa, k,= 1,8
k,, : hé s6 xét dén su khong diéu hoa nguoi trong ngay k.= 1,5
Vay: Q, =26x50 x1,8x1,5 / 3600x8 = 0,12 (1/s)
Q, : luu luong nuée dung cho ctuhda: Q,= 5 1/s
Nhu vay: téng luu lugng nudc :
Q=70% (Q+ Q,+ Q)+ Q, =0,7x(0,42 + 0,28 + 0,12) + 5=5,57 1/s
Thiét ké’mang ludi duong ong dan:

— DPuong kinh 6ng dan tinh theo cong thiic :

D:\/ 4xQ 4557 _ () 0ga(m) = 84(mm)
7 xVx1000 3,14%x1,0x1000

Vay chon duong 6ng chinh ¢6 duong kinh D = 100 mm

— Mang luéi duong ong phu: dung loai ong ¢6 dudong kinh D = 30 mm

— Nudc 14y tir mang ludi thanh pho, du diéu kién cung cap cho cong trinh
5.3.3 B6 tri tdng mat bdng thi cong
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5.3.3.1 Nguyén tac bo tri

— Téng chi phi 12 nho nhat

— Téng mit bing phai ddm bao cic yéu ciu
+ Dam bao an toan lao dong
+ An toan phong chong chdy, no
+ Diéu kién vé sinh moi trudng

— Thuén lgi cho qué trinh thi cong

— Tiét kiém dién tich mit bang

5.3.3.2 Tong mat bang thi cong

Puong giao thong cong trinh:

Pé dam bao an toan va thuan tién cho qua trinh van chuyén, vi tri dudng
tam trong cong truong khong can trd cong viée thi cong, duong tam chay bao
quanh cong trinh, dan dén cac kho bai chita vat liéu Truc duong tam cach mép
cong trinh khoang 6 m

Mang ludi cdp dién:
B6 tri duong day dién doc theo cac bién cong trinh, sau d6 c6 duong dan

dén céc vi trf tiéu thu dién Nhu vay, chiéu dai duong day ngan hon va cling it cat
cac duong giao thong

Mang ludi cdp nuoc:

Dung so d6 mang nhanh cut, c6 xay mot s6 bé chita tam dé phong mat
nuGc Nhu vay thi chiéu dai dudng 6ng ngin nhat va nuéc manh

B0 tri kho, bdi :
B6 tri kho bai can gan duong tam, cudi huéng gié, dé quan sat va quan ly

Nhiing cau kién cong kénh ( Van khuon, thép ) khong can xay tuong ma
chi can lam mai bao che

Nhitng vat liéu nhu ximang, chit phu gia, son, voi can bd tri trong kho
kho rdo

Bai dé vat liéu khdc: gach, da, cdt céan che, chin dé khong bi dinh tap
chat, khong bi cuon troi khi c6 mua
B6'tri ldan trai, nha tam:

Nha tam dé &: bo tri ddu hudng gié, nha 1am viéc bo tri gin cong ra vao
cong trudng dé tién giao dich
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Nha bép, vé sinh : bo tri cudi huéng gio6

B6 tri cu thé cdc cong trinh tam xem béan vé TC
5.3.3.3 Dan giao cho cong tac xay

Dan gido la cong cu quan trong trong lao dong cua nguoi cong nhan Vay
can phai hét sic quan tam t6i van dé nay Dan gido c6 cac yéu cau sau day:

— Phai dam bdo do cing, do 6n dinh, c6 tinh linh hoat, chiu hoat tai do vat liéu
va su di lai ctia cong nhan

— Cong trinh str dung dan gido thép, dan gido dugc di chuyén tir vi tri nay dén vi
tri khac vao cudi cac dot, ca lam viéc Loai dan gido nay dam bao chiu dugc
cac tai trong ctia cong tac xay va an toan khi thi cong & trén cao

Nguoi tho 1am viéc phai 1am & trén cao can duoc phéd bién va nhic nhé vé
an toan lao dong trude khi tham gia thi cong

Tru6c khi 1am viéc cin phai kiém tra do an toan ctia dan gido, khong chat
qua tai 1én dan gido

Trong khi xay phai bo tri vat liéu gon gang va khi xay xong ta phai thu
don toan bo vat liéu thira nhu: gach, vita dua xuéng va dé vao noi quy dinh

CHUONG 6: AN TOAN LAO DONG

6.1 AN TOAN LAO PONG KHI THI CONG COC
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Khi thi cong coc khoan nhdi phai ¢6 phuong 4n an toan lao dong dé thuc
hién moi qui dinh an toan

Dé thuc hién moi qui dinh vé an toan lao dong c6 lién quan phai chap
hanh nghiém ngat qui dinh v€ an toan lao dong vé sir dung va van hanh:

+ Dong co thuy luc, dong co dién
Can cdu , mdy han dién
Hé toi cap, rong roc

Phai dam bao an toan vé stt dung dién trong qud trinh thi cong

+ o+ o+ 4+

Phai chap hanh nghiém ngat qui ché an toan lao dong khi lam viéc & trén
cao

+ Phai chdp hanh nghiém ngat qui ch€ an toan lao dong cua can truc khi
lam ban dém

6.2 AN TOAN LAO DONG TRONG THI CONG PAO DAT

6.2.1 Pdo dét bdng mdy ddo
Trong thoi gian mdy hoat dong, cAm moi nguoi di lai trén mai doc tu
nhién, ciing nhu trong pham vi hoat dong cia may khu vuc nay phai c6 bién bdo

Khi van hanh mdy phai kiém tra tinh trang mdy, vi tri dit may, thiét bi an
toan phanh ham, tin hiéu, 4m thanh, cho may chay thir khong tai

Khong dugc thay doi do nghiéng ctia may khi gau xiic dang mang tai hay
dang quay gan Cam ham phanh dot ngot

Thudng xuyén kiém tra tinh trang cta day cdp, khong duoc dung day cap
da noi

Trong moi trudng hop khoang céch gilra ca bin may va thanh ho dao phai
>1m

Khi d6 dat vao thung xe 6 t0 phai quay giu qua phia sau thing xe va ding
gdu O gifta thung xe Sau d6 ha gau tir tir xuéng dé d6 dat
6.2.2 Ddo dat bang thu céng

Phai trang bi di dung cu cho cong nhan theo ché do hién hanh

Dao diat hd méng sau moéi tran mua phai ric cat vao bac lén xudng tranh
truot, nga

Trong khu vuc dang dao dit nén c6 nhi€u ngudi cung lam viéc phai bo tri
khoang cach giita nguoi nay va nguoi kia dam bao an toan
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Cam bo tri ngudi lam viéc trén miéng ho dao trong khi dang c6 nguoi [am
viéc & bén dudi h6 dao cuing 1 khoang ma dat c6 thé roi, 16 xuéng ngudi ¢ bén
dudi
6.3 AN TOAN LAO DONG TRONG CONG TAC BE TONG
6.3.1 Dung Idp, thdo d& ddn gido

Khong duge st dung dan gido: C6 bién dang, ran nit, mon gi hoac thi€u
cdc bo phan: méc neo, gidng

Khi hé giita san cong tac va tuong cong trinh > 0,05 m khi xay va 0,2 m
khi trat

Cic cot gian gido phai dugc dat trén vat ké 6n dinh

Cam x&p tai 1én gian gido, noi ngoai nhiing vi tri da qui dinh

Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San lam viéc
bén trén, san bao vé bén dudi

Khi dan gido cao hon 12 m phai lam cau thang Do doc cua cau thang <
60°

L6 héng & san cong tac dé 1én xudng phai c6 lan can bao vé & 3 phia

Thudng xuyén kiém tra tat ca cic bo phan két ciu clia dan gido, gid do, dé
kip thoi phat hién tinh trang hu hong clia dan gido dé c6 bién phép sta chira kip
thoi

Khi th4o d& dan gido phai c6 rao ngin, bién cAm ngudi qua lai Cam thdo
dd dan gido bing céach giat do

Khong dung 1ap, thdo do hodc lam viéc trén dan gido va khi troi mua to,
giong bao hoac gid cap 5 trd 1én
6.3.2 Cong tac gia cong, Idp dung coffa

Coffa dung dé d& két cau bé tong phai dugc ché tao va lip dung theo diing
yéu cau trong thiét k& thi cong da duoc duyét

Coffa ghép thanh khéi 16n phai ddm bao vitng chic khi cau 1ap va khi cdu
1ap phai tranh va cham vao cac bo két cau da lap trudc

Khong duoc dé trén coffa nhitng thiét bi vat liéu khong c6 trong thiét ké,
ké ca khong cho nhiing ngudi khong truc tiép tham gia vao viéc do bé tong ding
trén coffa

CaAm dat va chit xép cac tdm coffa cdc bo phan cua coffa 1én chiéu nghi
cau thang, 1én ban cong, céc 16i di sét canh 16 hong hoac cdc mép ngoai cuia cong
trinh Khi chua giang kéo chiing
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Tru6c khi d6 bé tong can bo k¥ thuat thi cong phai kiém tra coffa, nén c6
hu hong phai sira chita ngay Khu vuc stra chita phai ¢6 rao ngén, bién bao

6.3.3 Cdng téc gia céng I1dp dung cét thép

Gia cong cot thép phai duogc tién hanh & khu vuc riéng, xung quanh ¢6 rao
chén va bién bao

Cat, uon, kéo cot thép phai dung nhitng thiét bi chuyén dung, phai ¢6 bién
phép ngéan ngira thép vang khi cat cot thép ¢6 doan dai hon hodc biang 0,3m

Ban gia cong cot thép phai duoc ¢d dinh chic chan, néu ban gia cong cot
thép cé cong nhan lam viéc & hai gia thi & gilta phai c¢6 luGi thép bao vé cao it
nhat 12 1,0 m cot thép da 1am xong phai dé ding chd quy dinh

Khi nin thang thép tron cudn bing mdy phai che chian bao hiém & truc
cuon trude khi mé may, ham dong co khi dua dau noi thép vao truc cudon

Khi gia cong cot thép va lam sach ri phai trang bi day da phuong tién bao
vé cd nhan cho cong nhan

Khong duing kéo tay khi cat cc thanh thép thanh cdc mau ngan hon 30cm

Tru6c khi chuyén nhitng tdm ludi khung c6t thép dén vi tri 1dp dat phai
kiém tra cdc m6i han, nit budc khi cit bd nhitng phan thép thira & trén cao cong
nhan phai deo day an toan, bén dudi phai cé bién bao khi han c6t thép chd can
tuan theo chat ché qui dinh ctia quy pham

Buodc cot thép phai ding dung cu chuyén ding, cAm budc bang tay cho
phap trong thiét k&

Khi dung lap cot thép gidn dudong day dan dién phai cat dién, trudng hop
khong cat dugc dién phai ¢6 bién phdp ngan ngira cot thép va cham vao day dién

6.3.4 D6 va dam bé tong

Tru6c khi d6 beé tong can bo k¥ thuat thi cong phai kiém tra viéc lap dit
coffa, cot thép, dan gido, san cong tdc, dudong van chuyén chi dugc tién hanh do
sau khi da c¢6 van ban xac nhan

L6i qua lai duéi khu vuc dang d6 bé tong phai c6 rao ngin va bién cam
Truong hop bat budc ¢6 ngudi qua lai cin 1am nhitng tdm che & phia trén 16i qua
lai d6

Cam nguoi khong ¢6 nhiém vu ding & san rét vira bé tong cong nhan lam
nhiém vu dinh hudng, diéu chinh mdy, vdi bom d6 bé tong phai c6 giang, ling

Khi ding ddm rung dé dam bé tong can:

+ Noi dat v6i vo dam rung

- - ryrrm"mm—ao
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+ Dung day budc cach dién noi tir bang phan phoi dén dong co dién cla
dam

+ Lam sach dam rung, lau kho va quan day dan khi lam viéc
+ Ngimg dam rung tir 5+7 phiit sau moi 1an 1am viéc lién tuc tir 30-35 phit
+ Cong nhan van hanh may phai duoc trang bi ung cao su cach dién va cac
phuong tién bao vé cd nhan khac
6.3.5 Thdo do coffa

Chi dugc thdo do coffa sau khi bé tong da dat cuong do qui dinh theo
huéng dan cta can bo k¥ thuat thi cong

Khi thdo d& coffa phai thdo theo trinh tu hop 1y phai cé bién phip dé
phing coffa roi, hodc két cdu cong trinh bi sap d6 bat ngd noi thdo coffa phai c6
rao ngan va bién bao

Trude khi thao coffa phai thu gon hét cac vat liéu thira va cac thiét bi dat
trén cac bo phan cong trinh sap thao coffa

Khi thdo coffa phai thuong xuyén quan sat tinh trang cac bo phan két cau,
néu c6 hién tuong bién dang phai nging thao va bao cdo cho can bo ky thuat thi
cong biét

Sau khi thdo coffa phai che chin céc 16 hong clia cong trinh khong dugc
dé coffa da thao l1én san cong tdc hodc ném coffa tir trén xudng, coffa sau khi
thdo phai dugc dé vao noi qui dinh

Thdo d& coffa doi véi nhitng khoang dé bé tong cot thép c6 khiu do 16n
phai thuc hién day du yéu cau néu trong thiét k€ vé chong do tam thoi
6.4 CONG TAC LAM MAI

Chi cho phép cong nhan lam céac cong viéc trén mai sau khi can bd k¥
thuat da ki€m tra tinh trang két c4u chiu luc cia méi va céc phuong tién bao dam
an toan khéc

Chi cho phép d€ vat liéu trén mai & nhitng vi tri thi€t k€ qui dinh

Khi dé céc vat liéu, dung cu trén mdi phai c6 bién phap chong lan, truot
theo mdi doc

Khi xay tudong chan mai, lam mang nudc can phai c6 dan gido va ludi bao
hiém

Trong pham vi dang c6 ngudi 1am viéc trén méi phai ¢ rao ngin va bién
cam bén dudi dé tranh dung cu va vat liéu roi vao ngudi qua lai hang rdo ngan
phai dat rong ra mép ngoai ctia mai theo hinh chiéu bang véi khoang > 3m
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6.5 CONG TAC XAY VA HOAN THIEN:

6.5.1 Xay tudng

Kiém tra tinh trang clia gian gido gid d& phuc vu cho cong tdc xay, kiém
tra lai viéc sdp xé&p bo tri vat liéu va vi tri cong nhan ding 1am viéc trén san cong
tac

Khi xay dén do cao cach nén hodc san nha 1,5 m thi phai bac gian gido,
gia do

Chuyén vat liéu (gach, vita) 1én san c6 tdc & do cao trén 2m phai dung céc
thiét bi van chuyén ban nang gach phai c6 thanh chic chian, dam bao khong roi
d6 khi nang, cAm chuyén gach bing cach tung gach 1én cao qua 2m

Khi 1am san cong tic bén trong nha dé xay thi bén ngoai phai dait rao ngin
hoic bién cdm céch chan tudng 1,5m néu do cao xay < 7,0m hoic cach 2,0m néu
do cao xay > 7,0m phai che chan nhiing 16 tuong & ting 2 trd 1én néu ngudi ¢
thé lot qua duogc

Khong duoc phép:
Piing & bd tudong dé xay
bi lai trén bo tudong
Diing trén mai hit dé xay

Tua thang vao tudng mdéi xay dé lén xudng

+ + + + o+

Dé dung cu hoic vat liéu 1én bd tudng dang xay

Khi xay néu giap mua gié (cip 6 trd 1én) phai che day chong dd khoi xay can
than dé khoi bi x6i 16 hodc sap do, dong thoi moi ngudi phai dén noi 4n nap an toan

Khi xay xong tudng bién vé mia mua bdo phai che chan ngay
6.5.2 Coéng tac hodn thién
Str dung dan gido, san cong tidc lam cong tdc hoan thién phai theo su

huéng dan cta cdn bo k§ thuat khong dugc phép ding thang dé lam cong tdc
hoan thién & trén cao

Can bo thi cong phai dam bao viéc ngit dién hoan thién khi chuén bi trat,
son, lén trén bé mat ctia hé thong dién

Trat:

Trat trong, ngoai cong trinh can st dung gian gido theo quy dinh cta quy
pham, dam bao 6n dinh, vitng chac

Cam dung chat doc hai dé 1am vita trdt mau
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Dua vita Ién san ting trén cao hon 5m phai dung thi€t bi van chuyén lén
cao hop ly

Thung, x6 ciing nhu céc thiét bi chita dung vita phai dé & nhiing vi tri chéc
chén dé tranh roi, truot khi xong viéc phai co rira sach s& va thu gon vao 1 chd

Quét voi, son:

Gian giao phuc vu phai dam bao yéu cau ctia quy pham chi duoc dung thang
tua dé€ quét voi, son trén 1 dién tich nho & do cao cach mat nén nha (san) <5m

Khi son trong nha hoac dung cac loai son c¢6 chita chat doc hai phai trang
bi cho cong nhan mat na phong doc, truéc khi bat dau 1am viéc khoang 1h phai
mo tat ca cac clira va cac thiét bi thong gié ctia phong do

Khi son, cong nhan khong dugc lam viéc qua 2 gio

Cam nguoi vao trong budng da quét son, voi, c6 pha chat doc hai chua kho
va chua duoc thong gio tot

Trén day la nhiing yéu ciu cua quy pham an toan trong xay dung Khi thi
cong cac cong trinh can tuan thi nghiém ngat nhitng quy dinh trén
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