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NHIEM VU PO AN

1. Noi dung va céc yéu cau can giai quyét trong nhiém vu d6 &n tt nghiép

(vé Iy luan, thuc tién, cac sd liéu can tinh toan va cac ban ve).
Noi dung huéng dan:

.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................

.........................................................................................

.........................................................................................
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CAN BQ HUONG DAN PO AN TOT NGHIEP

Nguwoi hwéng din két cau:
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CO QUAN CONEZ TAC: ...vve ettt n e s e e e nn e e re e are e nnneennns

NOT dUng HIONG TAN: ..ottt eeenes

Nowdi hwéng dan thi cong:

[ [TV (= R
[ (0Tl 1= T4 TR T YoV RSP
CO QUAN CONE TAC: ..uttriiieiiitriee e e ettt e e s sttt e e s st e e e s st b e e e s et b e e e e s s sbb e e e e s ansbbeeeeeansbbeeeeeaas

NOi dUNG MIGNG TAN: ..ottt

Pé tai tot nghiép dugc giao ngay 06 thang 04 nam 2015

Y&u cau phai hoan thanh xong trudc ngay 11 thang 07 nam 2015.

Pa nhan nhiém vu PATN Pa giao nhiém vu DATN
Sinh vién Ngwoi hwong ddn
Hdi Phong, ngay ...... thang........ nam 2015

HIEU TRUONG

GS.TS.NGU'T Tran Hitu Nghi
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LO1 MO PAU
b6 &n tot nghiép 14 nhiém vy quan trong nhdat cia mét sinh vién truéc khi ra
trieong. Pdy la mét bai tap tong hop kién thic tat ca cac mon hoc chuyén nganh
ma sinh vién dwoc hoc tdp trong sust nhitng ndm con ngoi trén ghé nha truong.
Pay la giai doan tdp dirot, hoc héi ciing nhir la co héi thé hién nhing gi ma mét
sinh vién da dwoc hoc tdp, thu nhdn dwroc trong thoi gian vera qua.

Péi Véi dat nwéc ta hién nay, ngodi nhu cau nha ¢, vin phong trong cdc diw &n khu
dé thi thugc trung tam cac thanh phé méi dang dwoc dau tw phat trién manh.
Nha dang té hop cao tang la mér hudng phét trién phu hep va c6 nhiéu tiem
nang. Viéc thiét ké két cdu va té chire thi cdng mgt ngdi nha cao tang tdp trung
nhiéu kién thire co ban, thiét thiee doi véi mét Ky siwe xdy dung. Bén canh nhing
ngdi nha cao tang ddp 1ing nhu cau phat trién cho nén kinh té xa hgi thi nhaing
ngdi nha cao cdp, da nang, phii hop V6i nhu cdu nghién ciru , lam viée cua
nhiéu cong ty , t6 chirc la van dé theo em 14 rat quan trong. Hién nay,nganh
cong nghiép khai thdac than la mot trong nhiing nganh cong nghiép chinh cua
nudc ta, va viéc nghién cuu, lam viéc cu cdc cong nhdan , ki sw ki thudt , ciing
nhir quan Iy can tru s6, vin phong di 16n dé dam bao diéu kién nghién ciru, lam
viéc. Nhitng nam thang hoc tap tai truwong da hinh thanh cho em moét mong
muén minh cé thé thiét ké va xay dung mét khu nha lam viée dap vmg tét nhat
cho nhu cdu lam viée ciia cong ty than dé nganh cong nghiép than cé thé phdt
trién hon nita. Chinh vi vdy dé an tét nghiép ma em nhdn 1a mét cong trinh cao
tang c6 tén "Nha lam viéc Cong Ty than Uéng Bi *'. Cong trinh la khu nha lam
viée cao tang va hién dai bdc nhdt thi xa Udng Bi va tinh Qudng Ninh.

D6 an tot nghiép duwoc thuc hién trong 14 tuan véi nhiém vy tim hiéu kién
tric, thiét ké két cau, lap bién phap kj thudt, bién phap té chic thi cong cong
trinh. Két hop nhitng kién thize dwoc cac thay, co trang bi trong 4 nam hoc
cling suw N6 luc cua ban than va dac biét la dwoc sy hwdng dan nhiét tinh, chu
ddo cua cac thay gido hwéng dan da givip em hoan thanh tot dé an tét nghiép
cia minh. Tuy nhién do thoi gian thuc hién ¢ han va kinh nghiém thuc té con
thiéu nén dé an nay kho tranh khéi nhizng sai sot va han ché.

Nhan dip nay, em xin bay té 161 cam on chdn thanh dén céc thay gido :

+Thay KS. NGO PUC DUNG

+Thay GVC.KS.LUONG ANH TUAN

Céc thdy da tdn tinh hwéng ddn givip dé em hodan thanh do an tot nghiép
nay. Pong thoi em ciing xin dwgC cdm on tdt ca cé&c thay, ¢d gido, cac ban sinh
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vién trong trwong da chi bao em rat nhiéu trong qué trinh hoc tdp dé tro thanh
mot nguoi Ky suw xdy dung.

Sinh vién: vU TRUONG THI

PHAN 1: KIEN TRUC

(10%)

GIAO VIEN HUONG DAN : KS. NGO bUC DUNG

SINH VIEN THUC HIEN : VU TRUONG THI

MSSV : 1012104022
LOP : XD1401D
NHIEM VU :

- Thay doi kich thudc kién tric
- Stra cos 0.00

- B6 sung Dim
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BAN VE :

- KT 01 - Mat bang tong thé

-KT 02 - Matdangtrucl-8

- KT 03 - Mt bang tang 1

- KT 04 - Mat bang tang 2

- KT 05 - Mt bang tang dién hinh + mai + cau thang

- KT 06 - Mat cit 1-1 + mat cit 2-2

CHUONG 1: KIEN TRUC
Nhiém vu: V¢ lai cac mat béng, mat dirng, mat cit

-Nhip : 2,8m —> 7,2m
-Chiéu cao tﬁng 3,0m —> 45m
-Budce cot : 54m —>8,0m

1.1. GIOI THIEU VE CONG TRINH
1.1.1. TEN CONG TRINH :

Nha lam viéc cong ty than Udng Bi
1.1.2. GIOI THIEU CHUNG

— Hién nay, cong trinh kién trlc cao tang dang duoc xay dung khéa phd bién

o Viét Nam vai chirc nang phong phu: nha &, nha lam viéc, van phong, khach
san, ngan hang, trung tim thuong mai. Nhiing cong trinh nay da giai quyét
dugc phan nao nhu cau vé 1am viéc déng thoi phan anh su phét trién caa cac do
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thi & nudce ta hién nay Cong trinh xay dung “Nha lam viéc cong ty than Udng

Bi” 1a mot phan thyc hién muc dich nay.

— Nham muc dich phuc vu nhu cau lam viéc va la dia diém giao dich cua
cong ty than . Do dé, kién trac cong trinh khéng nhirng dap tmg duoc diy du
cac cong nang sir dung ma con thé hién dugc sy 16n manh va phiét trién manh
cta cong ty. Bong thoi cong trinh gdp phan ting thém vé dep khu d6 thi dang
phat trién

— Cong trinh “Nha lam viéc cdng ty than Udng Bi”gdm 8 tang, gom 1 tang

trét va 7 ting lam viéc va giao dich.

1.1.3. PIA PIEM XAY DUNG

— Cong trinh nim & Udng Bi tinh Quang Ninh, 1a khu dat chua xay dung nam
trong dién qui hoach.DBia diém cong trinh rat thuan loi cho viéc thi céng do tién
duong giao théng,va trong vung quy hoach xay dung.

1.2.CAC GIAI PHAP KIEN TRUC CUA CONG TRINH
1.2.1. GIAI PHAP MAT BANG.

Mt bang cua cong trinh 1a 1 don nguyén lién khéi hinh chir nhat

41,6 ™ x 25,2 ™ d6i xung qua truc giira. Mat bang kién tric c6 su thay doi theo phuong

chiéu dai tao cho céc phong c6 cac mat tiép xuc voi thién nhién 1a nhiéu nhat. Phan

giira cac truc 4 — 5 c6 su thay doi mat bang nhiam tao diém nhén kién tric, pha vo

su don diéu.

Cong trinh gom 1 tang trét+ 7 tang lam viéc.
Tang trét gom sanh dan 16i vao , noi dé xe, cac phong ky thuat va kho
C4c tang tir tang 1 dén tang 7 1a cac phong 1am viéc va giao dich caa cong ty.

Tang mai co 16p chong ndng, chdng tham, chia bé nudc va lap dat mot sd
phuong tién ky thuat khac.

- PBé tan dung cho khéng gian & giam dién tich hanh lang thi cong trinh b tri
1 hanh lang gitra ,2 day phong 1am viéc bé tri 2 bén hanh lang.
DPam bao giao thong theo phuong ding bé tri 2 thang may gitra nha va 2 thang
bo bd tri cudi hanh lang dam bao viéc di chuyén nguoi khi ¢ hoa hoan xay ra.
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Tai mdi tang c6 bd tri cac khoang khong gian du Ion 1am sanh nghi ngol sau
mdi gid 1am viéc. Pong thoi ciing 14 tién phong tién sanh gitp ngudi sir dung dé
dang xac dinh duogc cac phong lam viéc.

- MGi tang c6 phong thu gom réac thdng tir ting trén clng xudng tang trét, phong

1.2.2.

nay dat ¢ gitra nha, sau thang may
Mai phong lam viéc cé dién tich 43,56m2

GIAlI PHAP MAT DUNG.

- Mat diing thé hién phan kién tric bén ngoai cua cong trinh, gop
phan dé tao thanh quan thé kién trac, quyét dinh dén nhip diéu kién trdc cua
toan bo khu vyc kién trdc. Mit ding cong trinh dwogc trang tri trang nha , hién
dai v6i hé thdng cira kinh khung nhdm tai cau thang bo,; véi cac phong 1am
viéc c6 cira 6 mo ra khdng gian rong tao cam giac thodng mat, 1am tiang tién
nghi tao cam giac thoai mai cho nguoi sir dung.Gitra c&c phong lam viéc duoc
ngan chia bang tuong xay , trat vira xi ming hai mat va lin son 3 nudc theo chi
dan k§ thuat .

-Hinh thirc kién trac cong trinh mach lac rd rang . Cong trinh b cuc chat ché va
qui md phu hop chiic nang str dung gop phan tham gia vao kién tric chung caa
toan khu .Mit ding phia trude di xang qua truc gitra nha

- Chiéu cao tang 1 1a 4,5 m ; céc tang tir tang 2-8 mdi tang cao 3,6m.

1.3.PIEU KIEN TU NHIEN, KINH TE, XA HOI
1.3.1 HE THONG PIEN

Hé thong dién cho toan bo cong trinh dugc thiét ké va sir dung dién trong
toan bo cong trinh tuan theo cac nguyén tic sau:

+ Puong dién trong cong trinh duge di ngam trong tuong, ¢d 16p boc bao

+ Pat ¢ noi kho rao, v6i nhitng doan hé thdng dién dat gan noi co6 hé
théng nudc phai ¢ bién phap cach nuéc.

+ Tuyét dbi khong dit gan noi co thé phat sinh hoa hoan.
+ D& dang str dung ciing nhu stra chita khi ¢6 su co.

+ Phu hop voi giai phap Kién tric va Két cau dé don gian trong thi cong
lip dat, ciing nhu dam bao tham my cong trinh.

Hé théng dién duoc thiét ké theo dang hinh cdy. Bat dau tir tram diéu
khién trung tam , tir day dan dén tung ting va tiép tuc dan dén toan bo cac
phong trong ting dé. Tai ting 1con c6 may phat dién du phong dé dam bao viéc
cung cap dién lién tuc cho toan bo khu nha.
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1.3.2. HE THONG NUOC

Str dung ngudn nude tir hé théng cung cip nude cua thi xa duoc chua
trong bé ngam riéng sau d6 cung cip dén timg noi sir dung theo mang luéi dugc
thiét k& phd hop véi yéu cau st dung ciing nhu cac giai phap Kién tric, Két
CAU.

Tat ca cac khu vé sinh va phong phuc vu déu duogc bd tri cac 6ng cap nuéc
va thoat nude. Puong 6ng cip nude duoc ndi véi bé nudc & trén mai. Bé nudc
ngém du trir nuwdc duge dat & ngoai cong trinh, dudi san vui choi nham don
gian hod viéc xtr Iy két cdu va thi cong, dé sira chira, va nuéc duge bom 1én
tang mai. Toan bo hé thdng thoat nudc trude khi ra hé thdng thoat nude thanh
phd phai qua tram xir Iy nuéc thai d¢é nudce thai ra dam bao céc tiéu chuan caa
iy ban méi trudng thanh phd

Hé thng thoat nudc mua co duong dng riéng dua thang ra hé théng thoét
nudc thanh phé.

Hé théng nudc ciu hoa duogc thiét ké riéng biét gdm mot tram bom tai
tang , mot bé chira riéng trén mai va hé thong duong éng riéng di toan bo ngoi
nha. Tai cc tang déu c6 cac hop chira chay dit tai hai dau hanh lang, cau thang.

1.3.3. HE THONG GIAO THONG NOI BO

Giao thong theo phuong dirng c6 02 thang may dat chinh gitra nha va 02
thang bo dung lam thang thoat hiém dat ¢ hai dau hoi.

Giao théng theo phuong ngang : c¢6 cac hanh lang rong 2,4m phuc vu
giao théng noi bo gitra cac tang, dan dén cac phong va dan dén hé théng giao
thong dung.

. Céc cau thang , hanh lang duoc thiét ké dang nguyén 1y kién trac dam
bao luu thong thuan tién ca cho sir dung hang ngay va khi xay ra hoa hoan.

1.3.4 HE THONG THONG GIO CHIEU SANG

Cong trinh dwgc thdng gid tu nhién bang cac hé théng cta sb, khu cau
thang va sanh giira duoc bé tri hé théng chiéu sang nhan tao.

Tat ca cac hé thong cira déu c6 tac dung thdng gié cho cong trinh. Do
cong trinh nha & nén céc yéu cau vé chiéu sang 1a rat quan trong. Phai dam bao
da anh sang cho cac phong. Chinh vi vdy ma cac cin ho cua cong trinh déu
duge duogc bd tri tiép gidp voi bén ngoai dam bao chiéu sang ty nhién.

1.3.5. HE THONG PHONG CHAY CHUA CHAY

Thiét bi phat hién bao chay dugc bd tri & mdi tang va mdi phong, & noi
cdng cong nhiing noi c6 kha ning giy chay cao nhu nha bép, nguon dién. Mang
luGi bao chay c6 gan déng ho va deén bao chay.
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MJi ting déu c6 binh dung Canxi Cacbonat ¢ voi phun dé phong khi hoa
hoan.

Cac hanh lang ciu thang dam bao luu lwong nguoi 16n khi ¢d héa hoan
vé6i 2 thang bo bé tri 2 dau hanh lang c6 kich thuéc phi hop véi tiéu chuan kién
trdc va thoat hiém khi c6 hoa hoan hay céc su cé khac.

CAc bé chtra nude trong cong trinh da cung cip nude ciru hoa trong 2 gio.

Khi phéat hién cé chay, phong bao vé va quan ly sé nhan duoc tin hiéu va
kip thoi kiém soat khdng ché hoa hoan cho cong trinh.

1.3.6.PIEU KIEN KHI HAU, THUY VAN
1. Biéu kién khi hau

Cong trinh nam ¢ thi xa Udng Bi tinh Quang Ninh, nhiét dd binh quan trong nam 1a
22°C, chénh léch nhiét do gitra thang cao nhit (thang 4) va thang thip nhat
(thang 12) 1a 12°C.

Thoi tiét chia 1am hai moa rd rét : Mua néng (tir thang 4 dén thang 11), mda lanh (ti
thang 12 dén thang 3 nam sau).

Do am trung binh 81%

Hai hudng gié chu yéu la gioTay-Tay Nam va Bic - Pong Bic, thang co sic gid
manh nhit 1a thang8, thang co suc gi6 yéu nhat 1a thang 11, toc d6 gid 1on nhat
la 28m/s.

Thanh phé ¢6 3 con séng chinh chay qua 14 séng tién yén, séng sinh va séng udng

1. Biéu kién dia chat thuy vin, dia chdt cong trinh

a. Diéu kién dia chdt thuy vén:

. Thi xa c6 nhiéu séng, sudi nhung phan nhiéu la cac song, sudi nho. Dién tich luu
vue thong thuong khong quéa 300km?,

. Tt ca cac song déu ngan, do doc 16n. Luu luong va luu toc rat khac biét giita cac
mua.

0 Nudc ngap min xam nhap vao viing cira séng khé xa, 16p thuc vat che phu chiém
ty 1¢ thap ¢ cac luu vuc nén thuong hay bi x6i 1¢, bao mon.

. Bién cd ché d6 thuy triéu 1a nhat triéu dién hinh, bién d6 thuy triéu dén 3-4m.

b. Biéu kién dia chdt cong trinh:

. Béo cao khao sat dia chat cong trinh cho biét dat nén tai khu vuc xay dung géom
cac l6p nhu sau:
+ Lop 1: cét pha déo gan nhao kha yéu.
+ Lop 2: cat bot chat vira, day 6,3 m.
+ Lop 3: 1a 16p cat chat vira tinh chat xay dung tét va c6 chiéu day 6,5 m.
+ Lép 4: 16p soi chit, tot nhung & dudi sau.
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+ Nudc ngam khong xuét hién trong pham vi khao sét
-~ Dia chat cong trinh thudc loai dat yéu, nén phai chd y khi lua chon phuong an thiét
ké mong (chi tiét xem bao cdo dia chat cong trinh).
1.3.7.PIEU KIEN XA HOI, KY THUAT KHU VUC XAY DUNG
1. Biéu kign xa hgi
. Thanh phd Uéng Bi c6 s6 dan 157.779 nguoi (1/4/1999), hau hét 1a ngudi Kinh
(95,2%), con lai 1a ngudi San Dui, Tay, Hoa, Nung, San chay ... song xen k& rai rac
khé phan biét. Ngudi Udng Bi phan Ién 1a cong nhan nganh than. Dan sé6 Udng Bi
ludn c6 mot ty 1€ khong binh thuong la nam dong hon nir (59% va 41%).
2. Diéu kién ky thudt
. Trén dia ban thi x&, nhiéu cong trinh ha tang ky thuat, ha ting xa hoi da duoc dau
tu, dac biét 1a cac cong trinh chinh trang d6 thi duoc thi xd quan tim d lam thay doi
bo mat d6 thi va gdp phan phét trién kinh té x& hoi cua thi xa.
o Puong giao thong tir trung tdm thi xa dén thanh phé Udng Bi, thanh phd Hai

Phong va cac huyén thi trong tinh déu rat thuan tién. Ngoai ra giao thong dudng thuy
cling rat phét trién va thuan tién 1a diéu kién tét thuc day phat trién kinh té cua thi x4.

7 biéu kién thdng tin lién lac tét.

o Mat bang xay dyung cong trinh rat thuan lgi do tién duong giao thong va cong trinh
nam trong viing quy hoach xay dung.

o Nguén dién phuc vu thi cdng xay dung cong trinh va cung cap dién cho cong trinh
khi cong trinh dua vao str dung dugc lay tir ludi dién 0,4 KV caa khu do thi.

. Ngudn cung cap vat lidu cho cdng trinh rat phong phd va thuan tién, cat, da, soi c6
thé khai thac tir cac song subi trong khu vuc, xi ming c6 thé lay tir nha may xi mang
Cam Pha, nha may xi ming Hai Phong. ..

. Nhan lyc va lao dong trong khu vuc xay dung rat doi dao.

PHAN 2: KET CAU

(45% )
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GIAO VIEN HUONG DAN : KS. NGO PUC DUNG
SINH VIEN THUC HIEN : VU TRUONG THI

MSSV : 1012104022
LOP : XD1401D
NHIEM VU :

- Thiét ké san tang 4

- Thiét ké khung truc 3

- Thiét ké cau thang bo truc 1-2, doan CD ( tang 4 1én tang 5 )
- Thiét ké méng dudi khung truc 3

BAN VE :

- KC 01 - Thép khung K3
- KC 02 - Thép san tang 4
- KC 03 - Thép cau thang

- KC 04 - Thép mong

CHUONG 2: LUA CHON GIAI PHAP KET CAU
Nhiém vu:

- Thiét ké san tﬁng 4, khung truc 3, mong truc 3 , cau thang bg truc 1-2

Trang:
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2.1.CO SO TINH TOAN

a. Cac tai li€u sir dung trong tinh toan
1. Tuyén tap tiéu chuan xay dung Viét Nam.
2. TCXDVN 356-2005 Két ciu bé tong va bé tong cbt thép. Tiéu chuan thiét ké.
3. TCVN 2737-1995 Tai trong va tac dong. Tiéu chuan thiét ké.

b. Tai li€éu tham khao
1Gido trinh gidng day chuong trinh SAP2000.
2Két cAu bé tong ct thép (phan két cAu nha cira) — Gs Ts Ngo Thé Phong, Pts
Ly Tran Cudng, Pts Trinh Kim Pam, Pts Nguyén Lé Ninh.

2.2.LUA CHON GIAI PHAP KET CAU
A. Vit li¢u dung trong tinh toan
1 Bé ténQ:
_ Theo tiéu chudan TCXDVN 356-2005.
Bétong duoc st dung 1a bétong mac 250 tuong img bo tung B20
a, cuong do tiéu chuan
+ Cuong do chiu nén : Ry= 15 MPa
+ Cuong do chiu kéo : Ry;=1,4 MPa
b, cuong do tinh toan.
+ Cuong do chiu nén : Ry= 11,5 MPa
+ Cudng d0 kéo doc truc : Ry =0,9 MPa
_ Mbdun dan hoi cia bé tong:
Pugc xac dinh theo diéu kién bé tong nang, kho cung trong diéu kién tu nhién.
V&i mac B20 thi E, = 27x10° MPa
2/ Thép:
Thép lam cbt thép cho cau kién bé tong cot thép dung loai thép thong thuong
theo tiéu chuan TCXDVN 356-2005
Cuodng d0 cta cdt thép cho trong bang sau:

Chung loai Cuong do tiéu Cuong do tinh toan
Cot thép chuan (MPa)
(MPa)
Al 235 225
All 295 280
Modun dan hoi cua cdt thép: E=2,1.10° MPa
B. Gidi phap :

Khai quat chung
Lua chon hé két cdu chiu luc cho cong trinh( h¢ chiu lyc chinh, san) co6 vai tro
quan trong tao tién dé co ban dé nguoi thiét ké co dugc dinh hudng thiét 1ap mo hinh,
hé két ciu chiu lyc cho cong trinh dam bao yéu cau vé do bén, d on dinh phu hop véi
yéu cau kién trtc, thuan tién trong sur dung va dem lai hi¢u qua kinh té.

Trong thiét ké két cau nha cao ting, viéc chon giai phap két cdu co lién quan dén
van dé bd tri mat bang, hinh thé khéi dimg, do cao tang, thiét bi dién, duong dng, yéu
cau thiét bi thi cong, tién do6 thi cong, dic biét 1a gia thanh cong trinh va sy lam viéc
hiéu qua cua két cdu ma ta chon.

I. Cac dang két cau Khung.
I.1. Cac dang két cAu khung
DPdi v6i nha nhiou tﬁng co thé sir dung céc dang so dd chiu luc:
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+ H¢ tuong chiu luc
+ H¢ khung chiu lyc
+ Hé 161
+ Heé két cAu khung véach két hop
+ Hé khung 151 két hop
+ Heé khung, vach 15i két hop
a) He twong chiu lyrc
Trong hé két cau nay thi cac cau kién chiu tai trong ding va ngang cua nha la cac
tuong phang. Tai trong ngang tmyen dén cac tAm tuong thong qua cic ban san duoc
xem la ctng tuyét dbi. Trong mit phang cua chung cac vach cimg (chinh la tAm tuong)
1am viéc nhu thanh cong x6n c6 chiéu cao tiét dién 16n.Vé6i hé két cau nay thi khoang
khong bén trong cong trinh con phai phan chia thich hop dam bao yéu ciu vé két ciu,
thiéu do linh hoat vé khong gian kién truc.
Heé két cdu nay co thé cu tao cho nha kha cao tang, tuy nhién theo diéu kién kinh
té va yéu cau kién tric ctia cong trinh ta thiy phuong an nay khong thoa man.

b) Hé khung chiu luc

Hé khung gém céc cot va cac dam lién két cing tai cac nut tao thanh hé khung
khong gian ciia nha. Hé két cau nay tao ra dugc khong gian kién trac kha linh hoat.
Két cau khung duoc tao nén boi cot va dam lién két v6i nhau béng mit cung hoac
khdp, ching ciing v6i san va mai tao nén mot két cdu khong gian ¢ do clng.

c) Hé loi chiu lyc

L5i chiu luc co6 dang vé hop rong, tlet dién kin hodc ho co tac dung nhan toan bo
tai trong tic dong 1én cong trinh va truyén xudng dat. Hé 16i chiu lyc ¢6 hiéu qua voi
cong trinh ¢ d6 cao twong ddi 16n, do c6 do cing chdng xoin va chéng cit 16n, tuy
nhién no phai két hop duogc véi giai phap kién tric.

So sanh véi dic diém kién tric cta cong trinh nay ta thay sir dung hé 15i 1a
khong phu hop

d) Hé két cau hon hop khung- Vach-16i chiu lyc

Pay la su két ‘hop cua 3 he két cAu dau tién. Vi vy né phat huy dugc uvu diém
clia ca 2 giai phap dong thoi khic phuc dugce nhuoce diém cia mdi giai phap.

Tuy theo cach lam viéc cua khung ma khi thiét ké ngudi ta chia ra 1am 2 dang
so d6 tinh: So do gidng va so do khung giang.

* So do gidng.

So dd nay tinh toan khi khung chi chiu phan tai trong thang ding twong mg véi
dién tich truyén tai dén n6 con tai trong ngang va mot phan tai trong dung do cac két
cAu chiju tai co ban khac nhu 15i, tuong chiu luc. Trong so do nay thi tAt ca cac nut
khung déu c6 ciu tao khop hodc cac cot chi chiu nén.

* Sor do khung - giang.

Hé két cdu khung - giing duogc tao ra bang sy két hop gitra khung va vach ctng.
Hai hé théng khung va vach dugc 1én két qua hé két cau san. Khung ciing tham gia
Chiu tai trong ding va ngang cung voi 161 va vach. H¢ thong vach cimg dong vai tro
cha yéu chiu tai trong ngang, hé khung chu yeu thiét ké dé chiu tai trong thang dung.
Sy phan rd chirc ning nay tao diéu kién dé t6i wu hoa cac cdu kién, giam bét kich
thude cot va dam, dap Gmg duoc yéu cau kién tric.

So dd nay khung c6 lién két cing tai cac nut (khung cing).
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* Két luan:

Qua phan tich vu nhuoc diém cua cc hé két cdu, ddi chiéu véi dic diém kién tric
cua cong trinh: ta chon phuong an két cdu khung chiu lyc lam két cau chiu luc chinh
cua cong trinh

1..2. Cac lra chon cho giai phap két ciu san:

Dé chon giai phap két cdu san ta so sanh 2 truong hop sau:

a) Két cdu san khéng dam (san ndm)

Hé san ndm c6 chiéu day toan bd san nho, lam tang chiéu cao sir dung do do dé tao
khong gian dé bd tri cac thiét bi dudi san (thong gid, dién, nude, phong chay va co tran
che phu), dong thoi d& 1am van khuén, dit c6t thép va do bé tong khi thi cong. Tuy
nhién giai phap két cau san nim 1a khong phu hop véi cong trinh vi khong dam bao
tinh kinh té do ton vat li¢u

b) Két cdu san dam

La giai phap két cAu dugc st dung phod bién cho cac cong trinh nha cao tang.Khi
dung két cdu san dam do climg ngang cua cong trinh sé€ tang do do chuyén vi ngang sé&
giam. Khéi lugng bé tong it hon dan dén khéi luong tham gia dao dong giam. Chiéu
cao dam sé& chlem nhiéu khong gian phong anh hudng nhiéu dén thiét ké kién trac, lam
tang chiéu cao ting. Tuy nhién phuong an nay phu hop voi cong trinh vi bén dudi cac
dam 1a tuong ngin , chidu cao thiét ké kién tric 1a t6i 3,2m nén khong anh hudéng
nhiéu.

Két lugn:  Lua chon phuong 4n san sudn toan khoi.

I.3 So'bd chon kich thude tiét dién
1. Chon chiéu day san
Chiéu day ban chon so bd theo cong thurc:

h =21 siD=08-14

Trong d6 : 1 14 canh ngan cta 6 ban.
Xét 6 ban 16n nhét ¢6 1 =500 cm; chon D = 1,2 véi hoat tai 300kg/m2
Vi ban ké bdn canh chon m = 40 - 45, ta chon m = 42 ta c6 chiéu day so by cua
ban san: h, = D™l = 1,2*500 =11,43cm
m 42
Chon théng nhat h, = 12 ¢cm cho toan bd cac mit san.
2. Chon tiét dién dam
* Chon dam ngang:
- Nhip ctia ddm chinh 13 =720 cm
-Chonso by hg= (l—ijl = (l—ijno (60+90)cm
8 12 8 12
Chon hg, =65 cm
be=(0,3 + 0,5)h,,=(0,3 +0,5).65=(19,5 +32,5)cm
Chon hg, =65 cm, by, =30 cm
- Nhip ctia dam chinh I4 =280 cm
Chon hg. =65 cm, by =30 cm
* Chon dam doc:
- Nhip ctia dim 1y = 600 cm
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20 12) (20 12
Chon h,, =45cm
by =(0,3 + 05)h,,=(0,3 +0,5).45=(135 +225)cm
Chon hy = 45 cm, by =22 cm
* Cac daflm chénh chon : 300x650
* Cac dam phu chon 220x450
. Chon kich thwéc tuwong
* Tuong bao ‘ ’ ’ o
buoc xay chung quanh chu vi nha, do yéu cau chong tham, chong am nén
tuong day 22 cm xay bang gach ddc M75. Tudng c6 hai 16p trat day 2 x 1.5 cm
Chiéu cao cua tuong xay : Hyeng = Hi—hg=3,6 —0,45=3,15m
* Twong ngan

- Chonsobo hy, :( L —i)l :(i;i)600:(30+50)cm :

Dung ngin chia khong gian trong mdi ting, song tuy theo viéc ngin giita cac
can ho hay ngan trong 1 cin ho ma cé thé 1a tuong 22 cm hodc 11 cm. Tudng cd
hai 16p trat day 2 x 1.5 cm

Chiéu cao tudng ngan : Hiwong = Hing — Ng = 3,6 — 0,65 =2,95 m

2.3. TINH TOAN TAI TRONG
I/ TAI TRONG PUNG:

L1. Tinh tai: 9
a) Tinh tai san tang dién hinh:
* Trong lugng ban than san :
Os=2Nn;.h.y, (daN/mZ)
n,: hé s vuot tai xac dinh theo tiéu chuan 2737-1995
h,: chiéu day 16p ciu tao san
v, : trong lugng riéng cia vat lidu 16p cu tao san
Bang 3.1:Tinh tai san

Céu tao cac 16p Chl?rl;)d e g (daN/m°) He St(; ivu:o’t aaél\tll;?#zg)
Gach lat 0.01 2000 1.3 26
Vita 16t 0.02 1800 1.3 47
Ban BTCT 0.12 2500 1.1 330
Vita trat tran 0.015 1800 1.3 35
Tran thach cao 0.015 1500 1.3 29

Tong > 467
Bang 3.2:Tinh tdi san ( san phiing v¢ sinh)
o Chiéu day TLR H¢ s6 TT ténh todn
STT | Coclop san (m) (daN/m® vuot tai (daN/m?
p | Gach ot chong 0.01 1800 1.1 20
tron
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2 | Vita xm lat nén 0.02 1800 1.3 47

3 San btct 0.12 2500 1.1 330

4 | LOpchong 0.015 1800 13 35
tham

5 Vita trot tran 0.015 1800 1.3 35

6 | Tran thach cao 0.015 1500 1.3 29

Téng tinh tai 496

b) Tinh tai mai:
* Trong lugng ban than mai:
Os =2n;.h; .y, (daN/mz)
n.:hé s6 vuot tai xac dinh theo tiéu chuan 2737-95
h,: chiéu day 16p ciu tao san
v, : trong lugng riéng cua cac 16p vat licu trén mai
BANG TINH TINH TAI SAN MAI

Céu tao cac 16p Chl?rl:])d 4y g (daN/m?) He st(;ivuqt aa;l;tll;('r)’nnzg)
2 Gach 14 nem 0.02x2 1500 1.3 78
Vita 16t 0.02 1800 1.3 47
Gach chdng nong 0.2 1500 1.3 390
Bé tong chng thim 0.04 1800 1.3 94
Ban BTCT 0.12 2500 1.1 330
Vita trat tran 0.015 1800 1.3 35
Tran thach cao 0.015 1500 1.3 29

Tong > 1003

c) Tinh tai tuwong:
* C6 ké dén hé sb giam 18 cira 0,7 :
* Trong luong ban than twong 220 dudi dam chinh:
BANG TiNH TINH TAI TUONG 220 CAO 2,95M

( tang dién hinh )
o Day | Cao y He G
TT| Cacldp san (m) m) | @aN/m®) | " | s6 | (daN/m)

1 Tuong gach 0,220 2.95 1800 1.3 | 0,7 1063
2 Viratrat2bén | 2x0.015 | 2.95 1800 1.3 | 0,7 145
3 )3 1208
Tuong tu ¢o : trong luong ban than tudng 220 dudi dam chinh cao 2,35m ( tang 1)
va 3,85m ( tang 2 ) 1an luot 13 : 1375daN/m va 1577daN/m
* Trong luong ban than tuong 220 dudi dam phu:

BANG TINH TINH TAI TUONG 220 CAO 3,15M

( tang dién hinh )
e Day | Cao Y PN
TT Céc 16p san (m) (m) (daN/m 3) n SO (daN/m)
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1 Tuong gach 0,220 3,15 1800 1.3 | 0,7 1135
2 Viratrat2bén | 2x0.015 | 3,15 1800 1.3 | 0,7 155
3 )3 1290
Tuong tu o : trong lwong ban than tudng 220 dudi dam phuy cao 2,55m ( tang 1)
va 4,05m ( tang 2 ) 1an luot 13 : 1492daN/m va 1659daN/m

* Tuwong mai 220 : 0.22x1,5x1800x1,1 = 653daN/m
d) Trong lwong ban than dam
- Trong lugng ban than dam chinh:
gq = n.h.b.y (daN/m)
Dam 650x300: gq=1,1.(0,65-0,12).0,3.2500=437,3 (daN/m)
- Trong luong ban than dam phu:
gq = n.h.b.y (daN/m)
Dam 450x220: g4 = 1,1.(0,45-0,12).0,22.2500= 200 (daN/m)
Tinh tdi cdu thang:
So bd chon bé day ban thang 12 cm, dya vao chiéu cao tﬁng H=3,6m va chiéu dai
L=3,6m vé thang ta chon chiéu cao bac thang 1a h=150mm,rong bac thang b=300
-Dién tich doc 1 bac thang

300

1\ -Chiéu day qui d6i cua bac gach.

S 00291 oo

4 0335 0335 ‘
3 -Tai trong phan bo déu theo chiéu dai ban.
=" 22 qu=yxh=1800x0.087=160(daN/m)

D
Bs

Hinh vé: C4u tao ban thang
BANG TINH TAI CAU THANG

CAu tao cac 16p Tai tr(_)n% tc N Tai trong tinzh toan
: daN/m-. daN/m-.

Lat da Granit 20 1.3 26

Vira ximang M75 40 1.3 52

Bac gach 160 1.3 208

Ban BTCTdayl100mm 300 1.1 330

Vira trat trin 15 mm 27 1.3 35

Tong tinh tai thang 651(daN/m?)

BANG TiNH TAI CHIEU NGHI

Céu tao céac 16p Tai trong tc daN/m?. n Tai trg;ﬁ /tr;nzh toan
Lat da Granit 20 1.3 25
Vita ximang M75 40 1.3 52
Ban BTCT day 100mm 300 1.1 330
Vira trat tran 15 mm 27 1.3 35
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‘ Tong tinh tai chiéu nghi

440(daN/m2)

1.2. Hoat tai san

Tai trong hoat tai nguoi phan bd trén san cac tang duogc ldy theo bang miu cia
tiéu chuan TCVN: 2737-1995

BANG TINH HOAT TAI NGUOI

Loai phong Tai trong tié112 chuan N Tai tinh t(z)én
Stt : (daN/m?) (daN/m°)
1 Phong khéach 200 1.1 220
2 Hanh lang 300 1.1 330
3 Cau thang 300 1.1 330
4 Mai BTCT 75 1.1 82.5

1.3. Chon tiét dién cot

N : luc doc 16n nhét ¢6 thé xuit hién trong cOt
Tinh gan dung N = s0 tang x di¢n chiu tai x ( tinh tai san + hoat tai)
Du kién cot thay doi tiét dién 2 lan tang 1-2, tang 3-8:

So bd lua chon theo cong thue : A= (1,2 +1,5) Rﬁ

Rp=115 daN/cm2

- Cot tir tang 1- 2 truc: (B) va (C)
N= 8.5,4.5.(476 + 360)= 180576 daN

A=14

182576_ 5993 cm? =>s0 b6 chon cdt 40x60cm

- Cot tir tang 3-8 truc: (B) va (C)
N= 6.5,4.5.(476 + 360)= 135432daN

135432

A=14.

- Cot tir tang 1-2 truc: (A) va (D)
N=8.5,4.3,6.(476 + 360)= 130015 daN

A=14.

130015_ 1583 cm? =>So bo chon cot 40x45¢m

- Cot tir tang 3-8 truc: (A) va (D)
N= 6.5,4.3,6.(476 + 360)= 97511 daN

A=14

97511_

b

= 1649 cm? =>So b chon cot 35x50cm

T - 1187 cm? =>So b chon cot 35x40cm

Trang:
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1.5. So' d6 két cau
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a, Nhip tinh toan cua dam
- Nhip tinh toan cua dam AB, CD :
| g=L, +t/2+1t/2-h /2-h /2
=7,2+0,11+0,11-0,4/2-0,5/2
= 6,97 (m)
( LAy truc cot Ia tryc cua cot tang 8 )
- Nhip tinh toan cia dam BC :
lo=L,-tU2—t2+h_ /2 +h_ [2
=28-0,11-0,11 +0,5/2 + 0,5/2
=3,08 (m)
( LAy truc cot la tryc cua cot tang 8)

b, Chiéu cao cua cot
- Chiéu cao cua cot tang 1 :

Lwa chon chiéu sdu chdn moéng tir mat dat ty nhién (¢t -0,45 ) tro xuéng :

h,=1000 (mm)=1,0(m)

> hy=H,+Z+h_ -h,/2=3+0,45+1—0,45/2 =42 (m)
(véi Z = 0,45m la khoang cach tir ¢t +0.00 dén mit dat ty nhién)
- Chiéu cao ctia cot cac tang con lai

+Tang2:h,=H,=45(m)

+Tang 3-8 : h,,=H, =3,6 (M)
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II/ TAI TRONG NGANG:

Trang:

31



1. T4i trong gio: )
Tai trong gi6 dugc xac dinh theo tiéu chuan Viét Nam TCVN.2737-95. Vi cong
trinh c6 chiéu cao 16n (H<40,0m), do do cong trinh chi can tinh toan vé1 gi6 tinh

1.1. Thanh phin gié tinh

Gia tri tiéu chudn thanh phan tinh cta tai trong gid tac dung phan bd déu trén mot
don vi dién tich dugc xac dinh theo cong thure sau:

Wy=n.W,

Kk.c

ap luc gi6 tac dung 1én khung duoc qui vé luc phan bd déu trén khung
W = B.Witt

Trong d6 : B = @ Vi B1, B2 13 chidu dai budc gian mai bén khung tinh to4n

B1=B2=5,4m =>B =5,4m
Trong d6:- n : hé s tin cdy cia tai gié n=1.2
-W,: Gia tri ap luc gio6 tidu chuan lay theo ban d6 phan ving ap luc gid
Theo TCVN 2737-95, khu vuc Udng Bi thudc vung I11-B c6 W= 125 daN/m?.
- k: Hé s6 tinh dén su thay doi ap luc gi6 theo do cao so voi méc chuan va dang dia
hinh, hé s k tra theo bang 5 TCVN 2737-95. Dia hinh dang B.
- ¢: Hé s6 khi dong , ldy theo chi dan bang 6 TCVN 2737-95,phu thudc vao hinh
khdi cong trinh va hinh dang bé mat dén gid.Véi cong trinh ¢é hinh khéi chir
nhat, bé mit cong trinh vudng goc véi hudng gio thi hé sé khi dong
d6i voi mat dén gid lac, = +0.8

véi mat hut gié 1a ¢, = +0.6.

Bang 2.9: Gia tri tdi trong mat don gio
Chiéu W, | Hésd W
Ting |cao (m)| Kk B (m) |(dan/m?)|vuottai| €. | Cn |daN/m) |W, (daN/m)
1 3 0,8 5,4 125 1,2 | 08 | 06 | 5184 388,8
2 7,5 0,94 5,4 125 1,2 | 0,8 | 06 | 609,12 456,84
3 11,1 | 1,02 5,4 125 1,2 | 0,8 | 06 | 660,96 495,72
4 14,7 | 1,08 5,4 125 1,2 | 0,8 | 06 | 699,84 524,88
5 18,3 | 1,11 5,4 125 1,2 | 08 | 06 | 719,28 539,46
6 21,9 | 1,15 5,4 125 1,2 | 08 | 06 | 7452 558,9
7 255 | 1,18 5,4 125 1,2 | 0,8 | 06 | 764,64 573,48
8 291 | 1,21 5,4 125 1,2 | 0,8 | 06 | 784,08 588,06

2. Ap lyc gié tap trung 1én niit khung
Tai trong gi6 tac dung vao tudng chin méi duoc qui vé luc tap trung tac dung 1én nut
trén cung cua khung
D0 cao cua dinh tuong chan mai h=30,6m ta c6 k = 1,22
P,=08.1251,22.1,25,4.1,5 = 1185,84 daN

P, =0,6.125.1,22.1,2.5,4.1,5 = 889,38 daN

Taco:

Trang:
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I11. CHAT TAI LEN KHUNG 3
I11.1. Quy déi tai trong.
Tu san quy vé dAm duoc xac dinh nhu sau:
Theo so dd phan tai ta x4c dinh duoc tai trong truyén vao khung

P |2 »

. > . 1 7
1 1 raur[g —»
! l2 5. A IR ~ n X A
¢ Trong truong hop 7 > 2 tai trong truyén tai hinh chit nhat vé dam doc theo |,
1
_g b
qdam - qsan 2

l L .
¢ Trong truong hop l—2 < 2: tai trong san dugc quy doi vé ca 4 dam theo dang
1
hinh thang va hinh tam gidc nhu hinh v€ trén:
Quy doi tai trong hinh thang:

k=1-2p8%+ p° Vc’wiﬂ=2l—ll
2

Quy déi tai trong hinh tam gidc: & = g .

V6i & san kich thuée 3,6 x 5,4 (m) ( thng dién hinh ) 7 7
Tai trong phan bo tac dung Ién khung c6 dang hinh tam gioc. D& quy doi sang
dang tai trong phan bo hinh chir nhat, ta can xac dinh hé s6 chuyén doi k.
k= § =0,625
8

Tai trong phan b tac dung 1én khung c6 dang hinh thang. Dé quy d6i sang dang
tai trong phan bo hinh chit nhat, ta co6
60 =3,6/(2.5,4)=0,333 => £ =0,815

Véi 6 san kich thwéc 5,4 x 7,2 (m) ( tang 2, tang moi )
Tai trong phan b tac dung lén khung c6 dang hinh tam gioc. Pé quy doi sang
dang tai trong phan bo hinh chir nhat, ta can xac dinh hé s6 chuyén d6i k.

k=2.-0,625
8

Tai trong phan b6 tac dung 1én khung cé dang hinh thang. Dé quy ddi sang dang
tai trong phan bo hinh chit nhat, ta co6
6 =5,4/(2.7,2)=0,375 => k£ =0,771

I11.2. Xac dinh tinh tii tac dung vao khung 3
1. Tinh tai tang 2

Trang: 33
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| g = 467 = g =467
3|
) —

| 220 —

220

5400%
i
@FJ T
|
atf] 5= Sl

Q
»
i-
Il

ng g22

SO DO PHAN TINH TAI SAN TANG 2

D2

Tinh tai phan b — daN/m

TT Loai tai trong va cach tinh Két qua
012= 022
1 | Do tai trong tur san truyén vao duéi dang hinh thang véi tung do
16m nhat:
01, =467.227922 5 - 94191
Doi ra tai phan bd déu voi k = 0,771 :
2419,1.0,771 1865,1
2 | Do trong luong twong xay trén dam chinh cao 3,85m :
1577.7,2 11354,4
Cong va lam tron 13219,5
Tinh tai tap trung — daN
T Loai tai trong va cach tinh Két qua
Ga2=Gp2
1 | Do trong lugng ban than dam phu :
200. 5;24.2 1080
2 | Do trong luong tudng xay trén dam phu cao 4,05m :
1659.5,4 8958,6
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Do trong luong san truyén vao

54-03,54-031
467. 2. 5y 3036.7
Cong va lam tron
13075,3
Gg2 = Ge2
1 Giéng nhu muc 1,2,3 cua Ga, da tjnh O trén 13075,3
2 | Do trong lugng san hanh lang truyén vao:
467, 5,4—0,3.2-2,8 —20,22 6144,8
Cong va lam tron 19220,1
2. Tinh tai ting 3, 4, 5, 6, 7, 8
(4
€)
(2
GA3 G13 GBS GCS 623 Gos
2 2
ng g23
SO PO PHAN TINH TAI SAN TANG 3,4,5,6,7,8
Tinh tii phan bé — daN/m
TT Loai tdi trong va cach tinh Két qua
013= 023
1 | Do tai trong tir san truyén vao dudi dang tam giac véi tung d6 16n
nhat:
Ui = 467.3’6_—20’22.2 = 1578,5
Doi ra tai phan bd déu voi k = 0,625 :
1578,5.0,625 986,6
2 | Do trong luong tudng xay trén dam chinh cao 2,95m :
1208.3,6 4348,8
Trang: 35




Cong va lam tron 5335,4
Tinh tai tip trung — daN
TT Loai tdi trong va cach tinh Két qua
Ga3=Gnps
1 Do trong lugng ban than dam phuy :
54 1080
200.——.2
2 2
Do trong lugong tudng xay trén dam phu cao 3,15m :
3 \ A ‘1290'5’4 6966
Do trong lugng san truyén vao
467. [24=93 5, 5.4 —3,6)].L20’22% 2722.8
Cong va lam tron 10768.8
Gg2 = Gc
1 | Giong nhu myc 1,2,3 cia Gaz d tinh & trén 12761,2
2 | Do trong lugng san hanh lang truyén vao:
167, 5,4—0,3.2.2,8 —20,22 6144,8
Cong va lam tron 18906
Gi3=Gg3
1 Giéng nhu muc 1,2 cﬁa‘GAz da tinh & trén 12761,4
2 | Do trong lugng san truyén vao
2. 467, [5’4‘0’3.2+(5,4—3,6)].‘°”6‘—20’22.% 5445.,6
Cong va lam tron 18207

3. Tinh tai tAng méi

Trang:
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SO PO PHAN TiNH TAI SAN TANG MAI

Tinh tii phan bé — daN/m

TT Loai tdi trong va cach tinh Két qua
O1m = O2m
1 | Do tai trong tur san truyén vao dudi dang hinh thang véi tung do
16m nhat:
g1, = 10032470922 5 51955
Doi ra tai phan bd déu voi k = 0,771 :
5195,5.0,771 4005,8
Cong va lam tron 4005,8
Tinh tai tip trung — daN
TT Loai tdi trong va cach tinh Két qua
GAm = GDm
1 | Do trong lugng ban than dam phu :
2002 1080
2 | Do trong luong tudng xay trén dam phu cao 1,5m : 3526,2
‘ 653.5,4
3 | Do trong lugng san truyén vao
1003, 5,4—0,3.2.5,4—0,3.1 6522
2 2
Cong va lam tron 11128,2
C':'Bm = GCm
1 | Gidng nhu muc 1,2,3 ctia Gan dd tinh & trén 11128,2

Trang:
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2 | Do trong lwong san hanh lang truyén vao:
1003. 5’4_0’3.2. 2,8 —20,22 6598,7
Cong va lam tron 17726,9
I11.3. Xac dinh hoat tai tac dung vao khung 3
1. Trwong hgp hoat tai 1
A) 7200 (B)g0dC) 7200 (D)
@ _ N _ _ _ N _
o ' p =220 ! I p =220 '
2 | o |
@ ——— e ——— | = ——— e ——— |
§ 220] ' 22 '
| p =220 | | p =220 |
@ S ) -
| | | |
PA2 Psz PCZ PD2
D D
| |
12 p22
SO PO PHAN HOAT TAI 1- TANG 2
Hoat tii 1- ting 2
San Loai tii trong va cach tinh (don vi daN/m) Két qua
p1‘2| =Py, (daN/m)
Do tai trong tur san truyén vao dudi dang hinh thang voi tung
do 16n nhat:
220247922 5 _ 11396
San 2. \ A A 2X e
thng Doi ra tai phan bo déu véi k = 0,771 :
5 1139,6.0,771 878,6
Cong va lam tron 878,6
Paz = Peo' =P, = Ppy' (daN)
Do tai trong san truyén vao
220.5,4.5,4/4 1603,8
Trang: 38
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SO PO PHAN HOAT TAI 1- TANG 4 HOAC TANG 6;8

Hoat tai 1- tang 4, 6, 8

San Loai tai trgng va cach tinh (don vi daN/m) Két qua
plfll = pz4I (daN/m)
Do tai trong tir san truyén vao dudi dang tam giac voi tung do
16m nhat:
220287022 5 - 7436
San 5 ;o 2
a Dai ra tai phan bo déu véi k = 0,625 :
a;lg 743,6.0,625 464,8
. | Cong va lam tron 464,8
hoac
san
tAn PA4I = PB4I = Pc4I = PD4I (daN)
g ” e \ A \
6-8 Do tai trong san truyén vao
220, [24203 5, 5.4_36)7 30022 1 1282,7
2 2
':)14I = I324‘ = 2-PA4I
2.1282,7 2565,4
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SO PO PHAN HOAT TAI 1- TANG 3 HOAC TANG 5; 7

Hoat tii 1- ting 3, 5, 7

San Loai tai trong va cach tinh (don vi daN/m) Két qua
San . Pgs = Pcs (daN)
tang | Do tai trong san truyén vao

3v 330. 5,4—0,32_2,8—0,22 2205,1
hpac 2 2
tang
5,7

5400 (»)

(v sa00 ()

A 7200 (BgodS) 7200

220

g S
i i H p=825
| 1
=
. =
i | 220
' =
N N

SO PO PHAN HOAT TAI 1- TANG MAI
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Hoat tai 1- ting mai

San Loai tai trong va cach tinh (don vi daN/m) Két qua
Pgm' =Pcm' (daN)
San | Do tai trong san truyen vao
tang 82.5. 54-0,3 9 28-0,22 542,8
mal 2 2
2. Trudong hop hoat tai 2
<
(3
@&
SO PO PHAN HOAT TAI 2- TANG 2
Hoat tii 2- ting 2
San Loai tii trong va cach tinh (don vi daN/m) Két qua
. Ps2' =Pc;' (daN)
San | Do tai trong san truyén vao
2 o2 T2
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SO PO PHAN HOAT TAI 2- TANG 3 HOAC 5;7

Hoat tii 2- ting 3, 5, 7

San Loai tai trong va cach tinh (don vi daN/m) Két qua
plQ” =Pz (daN/m)
Do tai trong tir san truyén vao dudi dang tam giac voi tung do
16m nhat:
220307022 5 _ 7436
San | Ddi ra tai phan bd déu véi k = 0,625 :
ting 3 743,6.0,625 464.8
hoac | Cong va lam tron 464,8
san
tang Pas' = Pes' =Pcs =Ppg' (daN)
5, 7 | Do tai trong san truyén vao
990, [5’4_0’3.2+ (5.4-36)] 3,6—0,22& 12827
2 2 2
2.1282,7 2565,4

Trang:

42



5400 ()

(N 5400 ()

SO PO PHAN HOAT TAI 2- TANG 4 HOAC TANG 6; 8

Hoat tai 2- tang 4, 6, 8

San Loai tai trong va cach tinh (don vi daN/m) Két qua
San . Pes' =Pcs' (daN)
tang | Do tai trong san truyén vao

4v 330. 5,4—0,32-2,8—0,22 2205,1
hpac 2 2
tang
6, 8

A) 7200 (BgodO) 7200 (D)
B T
L p=825 ! . p=825 !
Sl | | |
Lo | I I
g !
o | | |
220 | |
o
. p=825 ! !
> ; _Of_ N 5,
N
ar e o

H-c: 7

SO PO PHAN HOAT TAI 2- TANG MAI

S
f
o
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Hoat tai 2 - ting mai

San Loai tai trong va cach tinh (don vi daN/m) Két qua
Pim" = Pom” (daN/m)
Do tai trong tur san truyén vao duoi dang hinh thang voi tung
do 16n nhat:
82,5.247022 5 43735
San 2. \ A A A e
thng Da4i ra tai phan bo déu véi k= 0,771 :
9 427,35.0,771 329,5
Cong va lam tron 329,5
Pam' =Pem' = Pcm' = Pom'' (daN)
Do tai trong san truyén vao
82,5.5,4.5,4/4 601,4

Trang:
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IV.XACPINHNQILUC
Str dung phan mém SAP 2000 dé tinh ndi luc
1. S0 liéu dau vao

2. S0 liéu diu ra
Tur sO li¢u dau ra ta tién hanh t6 hop ndi luc cho cac phan tr dam c6t cia khung.

V.TO HQP NQI LUC

- Vi mot phan tir dAm : ta tién hanh t6 hop ndi luc cho ba tiét dién ( hai tiét dién dau
dam va mot tiét dién gitta dam ).

- Vi cot : ta tién hanh t6 hop ndi luc cho hai tiét dién ( mét tiét dién chan cot va mot
tiét dién dinh cot )

Trang: 51



CHUONG 3. THIET KE O SAN TANG 4

3.1. Thiét ké 6 san hanh lang
a. So do tinh:

Xét ty s6 L2/L1 =6000/2800 =2,1>2
= tinh theo ban lam viéc 1 phuong theo phuwong canh ngan.

b. Xac dinh ngi lue
+ Tinh tai tinh toan: 467 daN/ m?
+ Hoat ta1 tinh toan: 330 daN / m?
= (p = 467 + 330 = 797 kG/m’
Momen am 16n nhat ¢ hai dau ngam:
v - Gl _ 79728
12 12
Momen duong 16n nhat ¢ gitra nhip:
M = q,l; _ 797.2,8°
24’ 24
¢. Tinh toan cot thép: i
cat ra mét dai ban rong b = 1 m dé tinh
chon a=2 c¢cm cho moi tiét dién => h, =12 -2 =10 cm
Tinh thép chiu mémen am ¢ goi:
M = 520,7.1002 = 0,045
R,b.h; 11510010

¢ =0,5[1++/1-2.0,045] = 0,98
__M 52070
* R.Ch, 22500,98.10

=520,7 daNm

=260,35 daNm

Om =

2,3

=2,3¢cm’ = u% =—="_.100=0,23%
10.100

D > > . O > O 03
[o
‘ 0F
I - || T
[ ) i [ 0 §
. |
i Lﬁ i 4 | il ;ﬁ—w_l | 110
| \ A | Ul Ey .
g g Lﬁ \ i a‘ﬁ B
B 0 Tg
o “
'@ g T » @-
-«l} 7 |A 4 5 5 7 .('}

Dung thop &8 cu f= O.503cm2, khoang coch cot thdp tonh todn trong Im dai ban san :

o X f _100x0503

= 20,86cm
A, 2,3

Dung &8 a200 cl A= 0,503x5=2,515¢cm”

Trang:
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. 2,515
Ti 1é cot thop 44 = ILX:LOO% =

xh, 100x10
Chon thép ¢8,a200c6 A, = 2,515cm?
*Tinh thép chju mémen duwong

x100% = 0.2515% > 4. = 0.1%

M _ 26035
R,bh? 11510010

£ =051+~ 2.0,023] = 0,99
g M 20085 oemis k=22 100=012%
R,Ch, 225009910 10100

=0,023

Om =

Dung thop &8 cu f= 0.503cm?, khoang coch cdt thop ténh toon trong 1m dai ban san :
o X f. _100x0503

=4192cm
A, 12

Dung &8 2200 cl A= 0.503x5=2.515¢cm?

«100% = 212 1009% = 0.2515% > 1 =0.1%

x h, 100x10
Dé tién bo tri ta chon thép 8, a200 c6 A, = 2,515cm? cho 1m dai ban

Tilé cbt thop 44 = |

* Cot thép phan bd :
Pé tién cdu tao ta chon thép ¢8, a200 c6 A, = 2,515cm?

3.2. TINH COT THEP O SAN PHONG
3.2.1. Tinh cot thép sz‘!n 01: 6,0X3,6M.
a. Xac dinh nhip, so' do tinh toan
Ly =360 (cm), Ly, =600 (cm)
:ﬁ:@:1,7:>Bénké4 canh
L, 360
b. Xac dinh noi lue
+ Tinh tai tinh toan: 467 daN / m?
+ Hoat tai tinh toan: 220 daN / m?

= (p = 467 + 220 = 687 daN /m’

Tinh theo so dd dan hdi,sir dung bang tra cac h¢ s6.theo
tylé: r=L2/L1=1,7

Cé 4 canh déu duoc lién két cling nén ta co:

ung voir=1,7thi g=0,355; A1=B1=1;A2=B2=0.555(tra

WMMMHH“MMJW theo bang 2.2 sach san sudn bé tong toan khéi)

SO DO TINH BAN SAN

Trang: 53



Taco
2 —
W =2+ A +B)l,M, +(20+ A, +B,)l,.M,
Do g=0,355 nén M2=0,355M1 ;
2

_, 587.36 1(2'6_3’6) =4.6.M, +182.36.M, = M, =349,71daNm
M1g= M1.Al=349,71. 1= 349,71 daNm
M2=0.355.M1=0,355.349,71= 124,15 daNm
M2g=M1.A2=349,71. 0,555=194,1 daNm
c. Tinh cot thép theo phwong L1
Chon a =2(cm) = ho =10 cm
+ Cot thép chiu momen dwong:
_ M, _ 34971

R,bhi 115100.10°

& =05[1+41-2.0,03]=0,98
_ M 34971
* R,.Ch, 22500,98.10

Om

=1,6cm’= u% :i.moz 0,16%
10.100

Dung thép &8 c6 f,= 0.503cm?, khoang céach cét thép tinh toan trong 1m dai
ban san la:
o !x f, _100x0503
A, 1,6

=31,43cm

Dung &8 a200 c6 A= 0.503x5=2,515cm? cho 1m dai ban

Tilg cbt thép 14 = Iixm% _ 2515 1009% = 0.2515% > 4., =0.1%

x 100x10

+ Cot thép am: M1g =M1= 349,71 daNm
=>chon thép &8 a200
c. Tinh c6t thép theo phwong L2
Chon a=2(cm) = hg =10 cm ; c6 M2=124,15 daNm
+ Cot thép chiu mémen dwong:
M, _ 12415
R,bh? 115100.10%

é/ = 0,5[14— »\/1_ 2-0,01] = 0199
0,6

=M 18D peemis 106=—20  100-0,06%
R.Ch,  2250099.10 10.100

Om

Dung thép &8 c6 f,= 0,503cm?, khoang céach cét thép tinh toan trong 1m dai ban san :
o= Ixf, 100x0503 83.8cm

A, 0,6

Dung 5&8 a200 c6 A= 0,503x5=2,515cm? cho 1m dai ban.
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. A 2515
116 66 _ D 100%-= 100% = 0.2515% > 11 = 0.1%
Tilecotthep f4 = 0= T00x10 0 Hin =S
~=>chon thép &8 a200
+ Cétthép am:  M2g=A2.M1= 1941 daNm
M
8 = 29 _ 19410 = 0017

R,bh?  115.100.10

¢ =05[L+4/1-2.0,017]=0,99
M 19410

_ B 0,87
* R,.Ch, 22500,99.10

=0,87cm’® = u% =———.100=0,09%
10.100

Dung thép &8 c6 f,.= 0,503cm?, khoang céach cét thép tinh toan trong 1m dai ban san
_Ixf, 100x0,503
S= = =57,8cm
A, 0,87

Dung 5&8 a200 c6 A= 0,503x5=2,515c¢m? cho 1m dai ban.
. A 2,515
i1é cd =—x100% = ——x100% =0.2515% > . =0.1%
Til€ cotthep 44 Ixh 100<10 Hiin
=>chon thép &8 a200

3.2.2. Tinh cét thép san 62: 6,0x4m.
a. Xac dinh nhip, so do tinh toan

Ly =400 (cm) ,L, =600 (cm)

L, 600

r=—==——=15= Ban ké 4 canh
L, 400

b. Xac dinh noi lue

+ Tinh tai tinh toan: 467 daN/ m?

+ Hoat tai tinh toan: 220 daN/ m?
— O, = 467 + 220 = 687 kG/m?
tinh theo so d6 dan hi,str dung bang tra cac hé s6.theo tyle: r=L2/L1=1,5
Ca 4 canh déu duoc lién két cting nén ta co:
ung voi r=1,5 thi g=0,5; A1=B1=1;A2=B2=0.7 tra theo bang 2.2 sach san suon bé
tong toan khoi)
Gela@ha=le) _ 5, p 4B, M, + (204 A, + Bl M

12 - 1/7°t2""'1 2701771
Do g=0,5 nén M2=0,5M1 ;
2

_, 6874 1(2'6 —4) _ 4.6.M, +24.4M, = M, =38167daNm
M1g= M1.A1 =381,67. 1= 381,67 daNm
M2=0,5.M1=0,5.381,67= 190,84 daNm
M2g=M1.A2= 381,67. 0,7= 267,17 daNm
c. Tinh c6t thép theo phwong L1
Chon a=2(cm) = hy =10 cm
+ Cot thép chiu mémen dwong:

taco:
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. _ M, _ 38167
Om_ =Y

R,bh? ~ 115.100.10°
¢ =05[1++/1-2.0,03] = 0,98
1,73

=M 88167 g g3emi— woh =213 100-017%
R.Ch,  2250098.10 10.100

Dung thép &8 c6 f.= 0,503cm?, khoang cach cbt thép tinh toan trong 1m dai ban san
la:
o x f, _100x0503

=291cm
A, 173

Dung 5&8 a200 c6 A= 0,503x5= 2,515cm’
A 2,515
x100% = ————x100% = 0.2515% > ... =0.1%
x h, 100x10
+ Cot thép am:  M1g =M1= 38167 daNm
=> Dung thép&8 a200 ct A;=2,515cm?

d. Tinh cot thép theo phwong L2
Chon a=2(cm) = hg =10 cm ; c6 M2= 190,84 daNm
+ Cot thép chiu mémen dwong:

M, _ 19084

Om = =0,

R,b.h? 115100107
¢ =05[1+,/1-2.0,02] =0,99
0,86

=M 1908% 4 esem?= uo% =988 100-0,00%
R.Ch,  2250099.10 10.100

Tilé cotthép 14 = |

Dung thép &8 c6 f,= 0.503cm?, khoang cach cbt thép tinh toan trong 1m dai

ban san la;
o 1 f, 1000503 _ 58,480
A, 0,86

Ding 5&8 a200 ¢6 A= 0,503x5= 2,5 15cm?
A 100% =221 11009 =0.2515% > 1 =0.1%
xh, 10010

Tilé cotthép 14 = |

+ Cot thép am:
M2g = A2.M1= 267,17 daNm
M, _ 26717

R,b.hZ ~ 115.100.10%
¢ =05[1++1-2.0,02]=0,99
12

=M 20717 g oemr o =2 100-012%
R.Ch,  22500,99.10 10.100

=0,02

Om =

Dung thép &8 ¢6 f,= 0.503cm?, khoang céch cét thép tinh toan trong 1m dai ban san
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_ I'x f, ~100x0,503

= =4192cm
A, 12

Dung 5&8 a200 ¢6 A= 0,503x5=2,515cm*

Ti I¢ cétthép 4 = IixloO% = 2515 100%=0.2515% > 4, =0.1%

x h, 100x10
3.2.3. Tinh c6t thép san 63: 6,2x5m.
a. Xac dinh nhip, so' do tinh toan
Ly =500(cm)
Ly =620 (cm)
L, 620

=>r=—2=—=124<2= Ban ké 4 canh
L, 500

b. Xac dinh noi lue
+ Tinh tai tinh toan: 467 daN/ m
+ Hoat tai tinh toan: 220 daN/ m
— qp = 467 + 220 = 687 kG/m?
tinh theo so @6 dan hoi,str dung bang tra cac h¢ sd.theo ty 16 : r=L2/L1=1.24
Cé 4 canh déu duoc lién két ctng nén ta co:
ung voi r=1,24 thi q=0,68; A1=B1=1,16;A2=B2=0,96.tra theo bang 2.2 sach san suon
bé tong toan khdi)
taco: WuClel) o apy M L@o4A +B)M
) 12 - 1772771 2771
Do g=0,68 nén M2=0,68M1 ;
687.5%(3.6,2—5)
=
12

=4.6,2.M, +3,085M, = M, = 484,2daNm

Mlg= M1.Al1=484,2.1=484,2 daNm
M2= 0,68.M1 =0,68.484,2 = 329,2 daNm
M2g= M1.A2 = 484,2. 0,96 = 464,83 daNm
c. Tinh c6t thép theo phwong L1
Chon a=2(cm) = hy =10 cm
+ Cot thép chiu mémen dirong:
M, 48420

6m: = :Oa

R,b.h? 115100.10°

& =05[1++1-2.0,04]=0,98

M 48420 o oimis woe= 22 100-0.22%

*R.Ch, 22500,98.10 10.100

Dung thép &8 c6 f,= 0,503cm?, khoang céach cbt thép tinh toan trong 1m dai
ban san la:
S:Ix f, _100><0503=2286
A, 2,2
Dung 5&8 a200 co A= 0,503x5 = 2,515¢cm?
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. 2,515
Til€ cotthép 14 = Iix100% =

xh, 100x10
+ Cot thép am:  M1g = 484,2daNm
Tinh tuong tu ta co :
=> Ding thép&8 a200 cii A;=2.515cm?

d. Tinh c6t thép theo phwong L2
Chon a=2(cm) = hg =10 cm ; c6 M2= 329,2 daNm
+ Cot thép chiu mémen dwong:
_ M, _ 32920

R,bh? 115100107

¢ =05[1+/1-2.0,03]=0,98
15

=M 32920 g peme =0 100-015%
R.Ch,  22500,98.10 10.100

x100% = 0.2515% > 41, =0.1%

Om

Dung thép &8 c6 f,= 0.503cm?, khoang céch cét thép tinh toan trong 1m dai ban san
o Ix f, _100x0503

=33,53cm
A 15
Dung 5&8 a200 c6 A= 0,503x5= 2,515cm?
Ti 16 cbt thép 44 = A 100% = 22 110006 = 0.2515% > . =0.1%
- I xh, 100x10 e
+ Cot thép am: M2g = A2.M1= 464,83 daNm
. _ M, _ 46483
Om - 2 - 2 =Y,
R,b.h?  115100.10
¢ =05[1+4/1-2.0,04]=0,98
N M = 46483 =2,lcm’= u% :i.looz 0,21%
R..Ch, 225009810 10.100

Dung thép &8 c6 f,= 0.503cm?, khoang cach cbt thép tinh toan trong 1m dai ban san
_Ixf, 100x0,503
S= = = 23,95cm
A, 21 ,
Dung 5&8 a200 cé A .= 0,503x5=2,515cm
Tilé ctthép 14 = L><100% = ﬂ><100% =0.2515% > 1. =0.1%
' I xh, 100x10 m

3.2.4 . Tinh ct thép san 04: 3,6x3m.
a. Xac dinh nhip, so do tinh toin

Ly =360(cm)

L, =300 (cm)

L, _360

r= =——=12<2= Ban ké 4 canh
L, 300

b. Xac dinh noi lwe
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+ Tinh tai tinh toan: 496 kG/ m’
+ Hoat tai tinh todn: 220 kG/ m?
= (, = 496 + 220 = 716 daN/m?
tinh theo so dd dan hoi,str dung bang tra cic hé sd.theo ty 16 : r=L2/L1=1,2
Ca 4 canh déu duoc lién két cung nén ta co:
ung voi r=1,2 thi g=0,68; A1=B1=1,16;A2=B2=0,96.tra theo bang 2.2 sach san suon
bé tong toan khdi)
Gela@ha=le) _ 5, p 4B, M, + (204 A, + Bl M
12 1/77t2" "1 27°171
Do g=0,68 nén M2=0,68M1 ;
716.3°(3.3,6 -3)
—
12

taco:

=4,32.36.M, +3,08.3M, = M, =16895daNm

M1lg= M1.Al =168,95. 1= 168,95 daNm
M2=0,68.M1=0,68.168,95 = 114,89 daNm
M2g= M1.A2=168,95. 0,96= 162,19 daNm
c. Tinh c6t thép theo phwong L1
Chona=2(cm) = hg=10cm
+ Cot thép chiu mémen dirong:
M, 16895

Om = = =0,01
"™ R,bh? 115.100.10?

¢ =05[1+1-2.0,01]=0,99
0,76

=M 16895 g 76em? = uo% =270 100=0,08%
R.Ch,  22500,99.10 10.100

Dung thép &8 c6 f.= 0,503cm?, khoang cach cét thép tinh toan trong 1m dai ban
san la:
o= 1% fo _100x0503 66.26m

A, 0,76 ,
Dung 5&8 a200 c6 A= 0,503x5=2,515cm
Tile cotthép 14 = L><100% = 2,515 x100% =0.2515% > x . =0.1%
' I xh, 100x10 mn

+ Cot thép am:  M1g= 168,95 daNm
Tinh tuong tu ta co :
=> Dung thép&8 a200

d. Tinh cot thép theo phwong L2
Chon a =2(cm) = hy = 10 cm ; c6 M2= 114,89daNm
+ Cot thép chiu mémen dwong:

M, _ 11489
R,b.h?  115.100.10

¢ =05[1++1-2.0,01] = 0,99
0,52

=M U89 g rem?= o =222 100-0,06%
R.Ch, 2250099.10 10.100

Om =
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Dung thép &8 c6 f,= 0,503cm?, khoang céch cét thép tinh toan trong 1m dai ban san
_Ixf, 100x0,503
S= = =96,7cm
A, 0,52

Dung 5&8 a200 c6 A= 0,503x5= 2,515cm?
. A 2,515
16 cb =—> x100% = ———x100% = 0.2515% > 2. =0.1%
Tilé cotthép 4 Ixh 10010 Hin
+ Cot thép am: M2g = A2.M1= 162,19 daNm
Tinh twong tu, co:
A,=0,72 cm?

Dung thép &8 c6 f,= 0.503cm?, khoang céach cét thép tinh toan trong 1m dai ban san
_Ixf, 100x0,503
S= = =69,86cm
A, 0,72

Dung 5&8 a200 c6 A= 0,503x5=2,515¢cm?

- A 2515
16 _ D 100% = 222 4 100% = 0.2515% > 11 = 0.1%
Tilgcotthep 4 = > = 00x10 0 Hain = 2270

* Tinh c6t thép chiu mémen am:

Vi py/gy =360/476 = 0,8 < 3, tri s6 v = 0,25, doan vuon cua ct thép chiu
momen 4m tinh tir mép dam phu bang: vly = 0,25 x (5,4 - 0,22)m = 1,3m, tinh tir
truc dam phu 1a: 1,3 + 0,5b4,= 1,3 + 0,5x 0,22 = 1,41m.

CHUONG 4. TINH TOAN DAM CHINH

4.1. Tinh toan c6t thép doc cho dam ting 2, nhip AB, phén tir 33 ( bxh= 30x65)
Noi lyc: Trén co sé bang to hop noi luc, ta chon cdp ndi lyc nguy hiém nhat tai 3 tiét
dién: giita nhip va 2 dau dé tinh toan thép.

NOi lwe tinh toan chinh

Tiétdién | M (KN.m)

-1 -394,24
1-11 210,36
1-111 -218,122

a. Tinh v6i mémen duong:

M = 210,36KN.m = 21036 kN.cm.
Céanh ndm trong ving nén ,tham gia chiu luc voi suon. Bé rong canh la:
bc =b+2x Cl
C | gia tri nho nhét trong 3 gia tri:
+ Mot nira khoang cach giira 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 116 cm.
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+ 6xh,=6x%x12=72cm.(h, =12 cm >0,1h =0,1.65 =6,5cm)
Nén tang 1én 9 x h, =9.12 = 108cm
1 C;=108cm
= b,=30+2.108 =246 cm
Du kién 16p bao vé bétong a=5cm = hy=65—5=60 cm
Xac dinh vi tri truc trung hoa :
M. = Ryp.be.he(ho-0,5.h¢)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m
M6 men duong 16n nhat: M = 21036daN.m < M, = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhat : bexh = 246x65cm

o, = M 2103600 =0,021<0r => dat cot don
Rb . 115
:05D 1+ J1-2a, ) 0,989
M _ 2103600 ~12.66 cm 2
%R hp 12, §5989X2800X60
.100 =0, 703% > Wmin =0.1%

Chon 4&*@2 co dlelg) Pgh 15,21 cm?
b.. Tinh véi mémen am:
*Tai tiét dién I-1 - M = 394,24 kN.m = 3942400 daN.cm
Céanh nam trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O
trén gdi cot thép dam chinh phai dat xuéng phia dudi hang trén cung cua cdt thép ban.
Gia thiéta=5 cm = hy=65-5=60 cm.

= 'k\)/' 7 39424082 —0,317 < o => dit cbt don
g = 0‘5(1+ 1-2a ) = 0,802
M 3942400
A= —— = =29, 26cm’
kiém tra {i le cdt thep u = —.100 ===="-.100=1,62%

= thUmm< |-P (ﬁ)

*Tai tiét dién II-111 - M = 218,122 kN.m
LAy thép nhur tiét dién I-I
Chon 6® 25 c6 dién tich 29,45 cm?

4.2. Tinh toan c6t thép doc cho dim ting 3, nhip AB, phan tir 34 ( bxh= 30x65)
Noi lye: Trén co so bang t6 hop noi luc, ta chon cip ndi luc nguy hiém nhat tai 3 tiét
dién: gitra nhip va 2 dau dé tinh toan thép.

N@i luc tinh todn chinh

Tiétdién | M (KN.m)

-1 -152,469
1-11 212
I1-111 -402,64

a. Tinh vé6i mémen dwong:
M = 212KN.m = 21200 kN.cm.
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Céanh nam trong vung nén ,tham gia chiu luc vdi suon. Bé rong canh la:

C, la gié tri nho nhat trong 3 gia tri:
+ Mot nira khoang cach giira 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 116 cm.
+ 6xh,=6%x12=72cm.(h,=12cm > 0,1h =0,1.65 =6,5cm)
Nén tang 1én 9 x h, = 9.12 = 108cm
] C;=108cm

= b, =30+ 2.108 =246 cm
Du kién 16p bao vé bétong a=5cm = hy=65—5 =60 cm

Xéc dinh vi tri tryc trung hoa :

M. = Rp.be.he(ho-0,5.h¢)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m

M6 men duong 16n nhat: M = 21200daN.m < M = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhét : bexh = 246x65¢cm

M ,

Oy = - = 21200 > =0,02 <ar => dat cot don
R .b.h(i/_lJ_S_ZA6.6O

¢ =051 ++/1-2.0,02] = 0,99

M 2120000 _15 7 cm2 5 106 =227 100-071% > pwn =0.1%

A, = =
Ro ¢ Lonort 3879728 %ien tich 15,21 cm? 3060
b.. Tinh véi mémen am:
*Tai tiét dién III-111 : M = 402,64 kN.m = 4026400 daN.cm
Céanh nam trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O
trén goi cot thép dam chinh phai dat xuéng phia dudi hang trén ciing cua cdt thép ban.
Gia thiéta=5 cm = hy=65-5=60 cm.

M ,
Oy = A b h2 = 40264002 = 0,32 <0,R => dé,t C6t dUn
£ 20501+ /1-2.0,32] =08
M 4026400 2915

= = =29,15 cm? = 1% =<>=>.100=162% > pmin =0.1%
R.Ch, 28000,8.60 30.60

*Tai tiét dién Il : M = 152,469 kN.m
LAy thép nhur tiét dién I1I-111
Chon 6® 25 c6 dién tich 29,45 cm?

4.3. Tinh toan c6t thép doc cho dam tang 4, nhip AB, phan tir 35 ( bxh=30x65)
Noi luc: Trén co so bé}ng t§) hop noi luc, ta chon cap nodi luc nguy hi€ém nhat tai 3 tiét
dién: gitra nhip va 2 dau d¢ tinh toan thép

Noi lye tinh toan chinh

Tiétdién | M (KN.m)

-1 289,11
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1-11 -367,54
Ii-111 349,1

a. Tinh vé6i mémen dwong:

M = 367,54KN.m = 3675400 daN.cm. ‘
Céanh nam trong vung nén ,tham gia chiu luc vdi suon. Bé rong canh la:

C, la gié tri nho nhat trong 3 gia tri:
+ Mot nira khoang cach giira 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 116 cm.
+ 6xh,=6%x12=72cm.(h,=12cm > 0,1h =0,1.65 =6,5cm)
Nén tang 1én 9 x h, = 9.12 = 108cm
] C;=108cm

= b,=30+2.108 =246 cm
Du kién 16p bao vé bétong a=5cm = hy=65—5=60 cm

Xéc dinh vi tri tryuc trung hoa :

M. = Rp.be.he(ho-0,5.h¢)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m

M6 men duong 16n nhat: M = 36754daN.m < M = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhat : bexh = 246x65¢m

M y
Oy = 5 = 36754002 =0,04 <og => dét cot don
R, b1 6.60
¢ =051+ +1—2.0,04] = 0,98
M 3675400 14,7

A, = = =14,7cm’ = u% =——.100=0,82% > pmin =0.1%

R 'g'%h(_)ri2 2899@ gc@ %ién tich 15,21 cm? 30.60
b.. Tinh véi mémen am:
*Tai tiét dién ITI-111 : M = 349,1 kN.m = 3491000 daN.cm
Céanh nam trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O
trén gbi cot thép dam chinh phai dat xuéng phia dudi hang trén ciing cua cdt thép ban.
Gia thiéta=5 cm = hy=65-5=60 cm.

M ,
Oy = b h2 = 34910002 = 0,28 <or => dé,t cot don
£ =051+ 1—2.0,28] = 0,83
M 3491000 _ 27,03

.= = =27,03 cm’® = u% =" 100 =1,5% > piin =0.1%
R.Ch, 28000,83.60 30.60

*Tai tiét dién I-I : M = 289,11 kN.m
Lay thép nhu tiét dién III-111
Chon 6® 25 c6 dién tich 29,45 cm?

4.4. Tinh toan c6t thép doc cho dam ting 5, nhip AB, phin tir 36 ( bxh=30x65)
Noi luc: Trén co so bé}ng to hop noi luc, ta chon cap ndi lyc nguy hiém nhat tai 3 tiét
di¢n: gitra nhip va 2 dau dé tinh toan thép.

NOi Iwe tinh toan chinh

Tiétdién | M (KN.m)
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-1 86,094
[-11 222,84
Ii-111 225,78

a. Tinh v6i mémen dwong:

M = 222,84KN.m = 2228400 daN.cm. ‘
Céanh nam trong vung nén ,tham gia chiu luc vdi suon. Bé rong canh la:

C, la gia tri nho nhét trong 3 gia tri:
+ Mot nira khoang cach giita 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 116 cm.
+ 6xh,=6x%x12=72cm.(h,=12cm > 0,1h =0,1.65 =6,5cm)
Nén tang 1én 9 x h = 9.12 = 108cm
1 C;=108cm

= b, =30+ 2.108 =246 cm
Du kién 16p bao vé béténg a=5cm = hy=65—5 =60 cm

Xac dinh vi tri truc trung hoa :

M. = Rp.be.he(ho-0,5.h¢)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m

Mo men duong 16n nhat: M = 22284daN.m < M, = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhat : bexh = 246x65¢cm
M 2228400

O = - = - =0,02 <ar => dt cot don
bh 6.60
£ = o§[1+ 1-2.0,02] = 0,99
M 2228400 134

A, = =13,4cm?*= u% ——100 0,74% > pmin =0.1%
R g@ho §89929c (c)hen tich 15,21 cm? 30.60

b.. Tinh véi mémen am:

*Tai tiét dién ITI-111 : M = 225,78 kN.m = 2257800 daN.cm

Céanh nam trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O
trén gbi cot thép dam chinh phai dit xuéng phia dudi hang trén cing cua cdt thép ban.
Gia thiéta=5 cm = hy =65 -5 =60 cm,

M
O = T = 2257800 =018 <ag => dat cot don
=051+ /1— 2.0,18] ~09
M 2257800 2493

R.Ch,  28000,9.60 30.60°

*Tai tiét dién I-1 : M = 86,094 kN.m
Lay thép nhu tiét dién III-111
Chon 6@ 25 ¢6 dién tich 29,45 cm?

4.5. Tinh toan c6t thép doc cho dim ting 6, nhip AB, phan tir 37 ( bxh= 30x65)
Noi lye: Trén co s bang t6 hop ndi luc, ta chon cap noi lyc nguy hiém nhat tai 3 tiét
dién: giita nhip va 2 dau dé tinh toan thép.

Noi lwc tinh toan chinh
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Tiétdién | M (KN.m)

-1 -412,22
[-11 290,7
Ii-111 208,23

a. Tinh v6i mémen duwong:

M =290,7KN.m = 2907000 daN.cm. ‘
Céanh nam trong vung nén ,tham gia chiu luc vdi suon. Bé rong canh la:

C, la gié tri nho nhat trong 3 gia tri:
+ Mot nira khoang cach giira 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 116 cm.
+ 6xh,=6%x12=72cm.(h,=12cm > 0,1h =0,1.65 = 6,5cm)
Nén tang 1én 9 x h, =9.12 = 108cm
] C;=108cm

= b, =30+ 2.108 =246 cm
Du kién 16p bao vé bétong a=5cm = hy=65—5 =60 cm

X4éc dinh vi tri tryuc trung hoa :

M. = Rp.be.he(ho-0,5.h¢)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m

M6 men duong 16n nhat: M = 29070daN.m < M, = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhat : bexh = 246x65¢cm

M ,
Oy = - = 29070002 =0,03 <og => dat cot don
R, .b.h: 6.60
£ = o§[1+ 1-2.0,03]=0,98
M 2907000 _ 14,6

A, = =14,6cm? = n% =100 = 0,81% > min =0.1%
R, %hon?ﬁﬁ?%@o 911en tich 15,21 cm? 30.60

b.. Tinh véi mémen am:

*Tai tiét dién I-1 : M = 412,22 kN.m = 4122200 daN.cm

Céanh nam trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O
trén gbi cot thép dam chinh phai dit xuéng phia dudi hang trén cung cua cbt thép ban.
Gia thiéta=5 cm = hy=65-5=60 cm.

M
Om = R, b7 =_4122200 > =033 <ar =>dat cot don
=051+ 1— 2033] 0,79
M 4122200 _ 28,05

.= = =28,05 cm’® = p% =<-—>.100=1,56% > fimin =0.1%
R.Ch, 28000,79.60 30.60

*Tai tiét dién II-111 - M = 208,23 kN.m
Lay thép nhu tiét dién -1
Chon 6® 25 c6 dién tich 29,45 cm?

4.6. Tinh toan c6t thép doc cho dam ting 7, nhip AB, phin tir 38 ( bxh= 30x65)
Noi lue: Trén co so bang t6 hop noi luc, ta chon cip noi luc nguy hiém nhat tai 3 tiét
dién: gitra nhip va 2 dau dé tinh toan thép.

NOi Iwe tinh toan chinh
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Tiétdién | M (KN.m)

-1 -207,46
1-11 243,85
I1-111 -410,51

a. Tinh véi mémen dwong:

M = 243,85KN.m = 2438500 daN.cm. ‘
Céanh nam trong vung nén ,tham gia chiu luc v&i suon. Bé rong canh la:

C, la gia tri nho nhét trong 3 gia tri:
+ Mot nira khoang cach giita 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 116 cm.
+ 6xh,=6x%x12=72cm.(h,=12cm>0,1h =0,1.65 =6,5cm)
Nén tang 1én 9 x hy = 9.12 = 108cm
] C;=108cm

= b, =30+2.108 =246 cm
Du kién 16p bao vé béténg a=5cm = hy=65—5 =60 cm

Xac dinh vi tri truc trung hoa :

M. = Ry.be.he(ho-0,5.h.)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m

Mo men duong 16n nhat: M = 24385daN.m < M, = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhat : bexh = 246x65¢cm

M r
um = 2 = 24385002 - 0102 <(X,R => dﬁt C6t dO'n
b.h; 6.60
s = o§[1+ 1-2.0,02] = 0,99

M 2438500 _14 66cm? = W% = - 1466 62 100 = 0,81% > pimn =0.1%

A=
R..¢. %ho §89929 co (c)hen tich 15,21 cm?

b.. Tinh vé6i momen Am:

*Tai tiét dién II-111 : M = 410,51 kN.m = 4105100 daN.cm

Canh nam trong vung chiu kéo nén bd qua, tinh theo tiét dién chir nhat b = 30cm. O
trén gbi cot thép dam chinh phai dit xudéng phia dudi hang trén cing cua cdt thép ban.
Gia thiéta= 5 cm = hy=65—5 =60 cm.

M ,
Om = R DRz = 4105100 =0,33 <ag => dat cot don
& =051+ 1>1— 2.0,33] - 0,79
M 4105100 _ 29,03

= = =29,03cm?*= u% = 100=1,61% > ppin =0.1%
R..£.h, 2800.0,79.60 30.60

*Tai tiét dién I-1 : M = 207,46 KN.m
Lay thép nhu tiét dién I-1

Chon 6@ 25 ¢6 dién tich 29,45 cm?
4.7. Tinh toan c6t thép doc cho dam tang 8, nhip AB, phin tir 39 ( bxh= 30x65)
Noi lyc: Trén co so bang to hop ndi lyc, ta chon cédp noi luc nguy hiém nhét tai 3 tiét
dién: giita nhip va 2 dau dé tinh toan thép.
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Noi lyc tinh todn chinh

Tiétdien | M (KN.m)

-1 201,76
1-11 -255,89
I1-111 314,87

a. Tinh vé6i mémen dwong:

M = 255,89KN.m = 2558900 daN.cm. ‘
Céanh nam trong vung nén ,tham gia chiu lyc v4i suon. BE rong canh la:

C, la gié tri nho nhat trong 3 gia tri:
+ Mot nira khoang cach giita 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 120 cm.
+ 6xh,=6%x12=72cm.(h,=12cm > 0,1h =0,1.65 = 6,5cm)
Nén tang 1én 9 x hy = 9.12 = 108cm
] C;=108cm

= b, =30+ 2.108 =246 cm
Du kién 16p bao vé bétong a=5cm = hy=65—5 =60 cm

X&éc dinh vi tri tryuc trung hoa :

M. = Ry.be.he(ho-0,5.h.)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m

M6 men duong 16n nhat: M = 25589daN.m < M, = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhat : bexh = 246x65¢m

M ,
Oy = - = 25589002 =0,03 <og => dat cot don
R, .b.h: 6.60
£ = o§[1+ 1-2.0,03]=0,98
A =M 2558900 _15 1em2— % =151 100-083% > 1y =0.1%

R @hoﬁzﬁ%@fcg)(g{len tich 15,21 cm? 30.60

b.. Tinh véi mémen am:

*Tai tiét dién III-111 : M = 314,87 kN.m = 3148700 daN.cm

Céanh nam trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O
trén gbi cot thép dam chinh phai dat xuéng phia dudi hang trén ciing cua cdt thép ban.
Gia thiéta=5 cm = hy=65-5=60 cm.

M
Oy = R, bh? _ 3148700 > =0,25 <og =>dat cot don
=051+ /1— 2025] 0,85
M 3148700 _ 25,04

N = =25,04 cm® = u% ==—"—.100=161% > pmin =0.1%
R..£.h, 2800.0,85.60 30.60

*Tai tiét dién I-l : M = 201,76 kN.m
Lay thép nhu tiét dién I-I
Chon 6® 25 ¢6 dién tich 29,45 cm?
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4.8. Tinh toan c6t thép doc cho dim ting mai, nhip AB, phan tir 40 ( bxh= 30x65)
Noi lyc: Trén co sé bang to hop noi luc, ta chon cdp ndi luc nguy hiém nhét tai 3 tiét
dién: giita nhip va 2 dau dé tinh toan thép.

Noi luc tinh toan chinh

Tiétdien | M (KN.m)

-1 -143,02
[-11 165,2
Hi-111 157,77

a. Tinh v6i mémen dwong:

M = 165,2KN.m = 1652000 daN.cm. ‘
Canh nam trong vung nén ,tham gia chiu lyc vdi suon. Bé rong canh la:
b.=b+2xCy

C, la gié tri nho nhat trong 3 gia tri:
+ Mot nira khoang cach giita 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 697 = 116 cm.
+ 6xh,=6%x12=72cm.(h,=12cm > 0,1h =0,1.65 = 6,5cm)
Nén tang 1én 9 x h, = 9.12 = 108cm
] C;=108cm

= b, =30+ 2.108 =246 cm
Du kién 16p bao vé bétong a=5cm = hy=65—5 =60 cm

X&éc dinh vi tri tryuc trung hoa :

M. = Rp.be.he(ho-0,5.h¢)=115.246.12.(60-0,5.12)=1,833.10" daN.cm=1,833.10°daN.m

M6 men duong 16n nhat: M = 16520daN.m < M, = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chit nhat : bexh = 246x65¢cm
M 1652000

Oy = - = > =0,02 <ar =>dat cdt don
R, .b.h: 6.60
¢ =051+ +1-2.0,02] = 0,99
M 1652000 1156

A, = = =11,56cm* = pu% ==""-.100=0,64% > pmin =0.1%
R 'é"'@h(_)ﬁ2 289809 g(? (()iién tich 12,56 cm? 30.60

b.. Tinh véi mémen am:

*Tai tiét dién ITI-111 : M = 157,77 kN.m = 1577700 daN.cm

Céanh nam trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O

trén gbi cot thép dam chinh phai dit xuéng phia dudi hang trén cing cta cbt thép ban.

Gia thiéta=5 cm = hy=65-5=60 cm.

M y
O = Y = 15777002 =013 <og => dat cot don
£ =051+ 1—2.013] = 0,93
M 1577700 12,09

= = =12,09 cm? = % === .100=0,71% > pimin =0.1%
R.Ch, 28000,93.60 30.60

*Tai tiét dién I-1 : M = 201,76 kN.m
Lay thép nhu tiét dién -1
Chon 4® 20 ¢6 dién tich 12,56 cm?
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* Cac dam tir 49 dén 56 bo tri thép doi xirng véi cac dAm ¢ nhip AB cung tang.

4.9. Tinh toan cbt thép doc cho dAm 2 nhip BC, phan tir 41 ( bxh= 30x65) ,
NOoi1 luc: Trén co s& bé}ng t?) hop noi luc, ta chon cap ndi lyc nguy hi€ém nhat tai 3 tiét
dién: gitta nhip va 2 dau dé tinh toéan thép.

NOi Iwe tinh todan chinh

Tiétdien | M (KN.m)

-1 -418,85
1-11 198,55
Ii-111 284,81

a. Tinh v6i momen duong:

M = 198,55KN.m = 1985500 daN.cm. .
Céanh nam trong vung nén ,tham gia chiu luc vdi suon. Bé rong canh la:

C, la gié tri nho nhat trong 3 gia tri:
+ Mot nira khoang cach giira 2 mép trong ctia dam: 0,5 x( 600 — 30 ) = 285cm.
+ Mot phan sau nhip dam: 1/6 x 308 = 51,3 cm.
+ 6xh,=6%x12=72cm.(h,=12cm > 0,1h =0,1.65 = 6,5cm)
Nén tang 1én 9 x hy = 9.12 = 108cm
] Cy=46,7cm
= b, =30+2.46,7 =123,4cm
Du kién 16p bao vé béténg a=5cm = hy=65—5 =60 cm
Xac dinh vi tri tryuc trung hoa :
M. = Ry.be.he(ho-0,5.h.)=115.123,4.12.(60-0,5.12)=1,624.10"daN.cm=1,624.10°daN.m
M6 men duong 16n nhat: M = 19855daN.m < M, = truc trung hoa di qua canh.

Tinh nhu tiét dién hinh chi nhat : bexh = 123,4x65¢cm

¥ ,
o = = 1985500 =004 <ag => dit cbt don
R, b.h} 34.60
¢ =05{L++1-2.0,04] =097

M 1985500 _15 1em2= u% =22 100=0,67% > i, =0.1%

,A\s = =
Re € Lono: P 44990 L8 Yien tich 12,56 cm? 3060
b.. Tinh véi mémen am:
*Tai tiét dién I-1 : M = 418,85 kN.m = 4188500 daN.cm
Céanh nidm trong ving chiu kéo nén bé qua, tinh theo tiét dién chit nhat b = 30cm. O
trén gbi cot thép dam chinh phai dat xudng phia dudi hang trén cling ctia cdt thép ban.
Gia thiéta=5 cm = hy=65-5=60 cm.

M ,
Om = WYL = 41885002 =0,33 <og => dat cot don
£ =051+ 1>1— 2.0,33]=0,79
M 4188500 27,6

.= = =27,6 cm? = % =—-.100=15% > pmin =0.1%
R.Ch, 28000,79.60 30.60

*Tai tiét dién II-111 : M = 284,81 kN.m
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Lay thép nhu tiét dién I-1

Chon 6® 25 c6 dién tich 29,45 cm?

* Cac dAm tir 42 dén 47 b6 tri gidng dam 41
Dam 48 chon thép am 4® 20, thép dwong 2® 20

B6 tri cbt thép doc cho dim tﬁng 2;3;4;5;6;7;8

29,26 () 276 (ct) 27,6 (cnf)
| D33 29,26 (crrt) M DAl | BB DAY 29,26 (cm’) |
1521 () 121 (cm) 1521 (crr)
0% 6025 s 6025
2045 (cm) D33 29,45 (cm) oA 2945 (cm) DAO 29,45 (cm)

4022 4022
2 4020 2
g 1521 (cm) ]2156(”%)% 15.21 (cm’)

Bo tri cot thép doc ting mai

12,09 () 12,1 () 12,1(cmd)
| D4g 1209 (m) M DA8 ‘12,09(cm2) D56 1209(m) |
11,56 (cm) 1186 (cr) 1156 (cm)
4020 4920 400 4920
12,56 (cmh) D0 12,56 (cm) D48]2156 (cm) D56 12,56 (cm)

00 4020
4020 )
12,56 (cm) 125 (@) é 12,56 (cm) é

4.2.Tinh toan c6t dai

Luc cét 16n nhit tai gbi: Q= 173,19 kN
+ Kiém tra diéu kién tinh toan:
Q =0,5.9,,.(1+9,).R, b.hy,
Trong d6: V&i bétong nang tra bang ta co: ¢, =1,5; ¢, =0

—Q, =0,5.1,5.1.9.30.60 =12150(daN) =121,5(kN)

Q,.=173,19<Q,=121,5kN — dit cit dai chiu cit theo cau tao
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+ Kiém tra diéu kién vé ng suit nén chinh:
Gia thiét ¢, =1,05; ¢, =1- f.R, =1-0,01.11,5=0,885
Q, =0,3.9,,.0,.R, b.h, =0,3.1,05.0,885.11,5.300.600 = 577064(N) = 577,07 (kN)
Thoa man diéu kién Q= 173,19 < Q,, = 577,07 kN
v6i h=650, chon dung dai ¢8, hai nhanh, A, = 2.0,503 =1,006(cm?)
Dim ¢6 h = 65 cm > 45 cm — Sy = min(%; 50 cm) — Se= 20 ¢m

Gid i Sm tha 1+4, Rybhy 151+0 .9.30.60° 105 om
Q 11693,8
— Khoang cach thiét ké cua cdt dai:
S =min (S¢t, Smax) = 12 (cm)
Vay b tri @8 al20 cho dam
+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo tng suat nén chinh khi da
b6 tri ct dai.

Q< 0,39,,.4, 4,.b.h,
Taco: My = M8 20503 _ 4 000

bs 30.12
5
_E 2110 o
E, 2710

¢, =1+5au, =1+5.7,78.0,0028 =1,109 <1,3
Véi ¢, =1-0,01.11,5=0,885
50,34,,.4,.R.b.h, =0,3.1,109.0,885.115.30.60 = 60949 daN >

Qmax=17319(daN)
— Dam du kha nang chiu tng suat nén chinh.

Chon thép dai tai ddu dam doan 1/4 dam 13 ¢8a120, doan giita dim chon ¢#8a200

CHUONG 5 : TINH COT
5.1.Tinh to4n cdt ting 1
5.1.1.Tinh toan cgt bién ( cft 1)
1. S6 liéu:
- Tiét dién chix nhat: b x h =40 x 45 cm.
- Chiéu cao cot: H=3,7m
- lo_Chiéu dai tinh toan cua cot: 1, =y xH
Véi khung nha nhiéu tang c6 lién két cimg gitta dAm va cot c6 3 nhip (4 cot) trd 1én
v6i phuong phap san toan khdi c6 hé sé phu thudc vao so do bién dang : v = 0,7).
lp=0,7.3,7=2,59m.
2.Vat li¢u:
- Béténg B20, c6: R, = 11,5 MPa, Ry; = 0,9MPa.
- C6t thép:
+ nhém Al: R, = 225 MPa
+ nhém All: Ry = 280MPa
+ Tra bang c6: Eg=0,623 va ag= 0,429
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3.Tinh c6t thép

Bang 5.2:Cac cip noi luc dung dé tinh ¢t thép cot bién tang 1

€ =
M N _
Ciip noi huc (kN (K | Co=MN max(
(m) el.e,)
.m) N)

(m)

1(| M | max) 134,396 |-3037,359| 0,044 0,044

2(Nmax) |-118,172 |-3304,146| 0,036 0,036

3(M,N I6n) | 131,107 |-3294,566| 0,04 0.04

Véie, = (W/30; H/600) = (1,5; 0,6) = 1,5 cm = 0,015 m la d6 léch tam ngau nhién
Gia thiet a=a’=5cm — hy =45-5=40cm.
P manh A: A, = IFO = % =5,8 <8 > khong can xét dén anh huong cua udn doc.
a) Tinh véi cap 2:
e, =0,036m = 3,6 cm< 0,5.h-a = 20cm

e=e,+0,5h-5=6,6+0,545-5=23,6 cm

Tinh theo bai toan nén 1éch tam, cbt thép dbi xing:
N 330414,6 _

X = = ——2"=71,8cm
R, b 115.40

D¢ léch tam gidi han: eqgr = 0,4.(1,25.h-Er.h,) = 0,4.(1,25.45-0,623.40) = 13,79cm

Er. ho=0,623.40 = 28,04 cm < x = 71,8 cm nén tinh theo l1éch tdm bé
Do e,=3,6 cm < gy, = 13,79 cm; 0,2h, = 0,2.45=9 cm > ¢,
- Léy x1=E&r hy=28.,04 cm dé tinh As= A’s
_+_N.e-Ry.b.x.(h,-0,5x) _ 3304146.23,6 —115.40.28,04.(40—0,5.28,04)
As - As - ‘ s -
Rs.(ho-a”) 2800.35

= 33,95 cm?
b) Tinh véi cap 1
e=¢g,+0,5.h-5= 4},4 +0,5.45 - 5=24,4cm ’
Khoang cach tir diém dat luc dén trong tam cot thép:
X = N _ 303735,9
Ro.b  115.40

Do x = 66,03 cm > &g.h, = 28,04 cm => tinh theo Iéch tdm bé
Dp e =4,4cm<ey, = 13,?79cm. 0,2h,=0,2.40=8cm > g,
Lay x1= &g h, = 28,04 cm d€ tinh As=A’s

_+_ N.e-Rp.b.x.(h,-0,5x) _ 3037359.24,4 —115.40.28,04.(40 — 0,5.28,04)
As - As - i s -

Rs.(ho-2") 2800.35

= 66,03 cm

= 30,49 cm?
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¢) Tinh véi cap 3
e=e, +O,5.hq-5 =4+0,545-5=24cm
Khoang cach tir di€ém dat luc dén trong tam cot thop:

e N
Rp.b

Do x = 71,62 cm > ¢ggr.h, = 28,04 cm => tinh theo 1éch tam bé
Do e, = 4cm < eqqp =13,79cm. 0,2h, =0,2.40=8cm > ¢,

Layxl or No=128,04 cm dé tinh As=A’s

=71,62 cm

Rs.(ho-a") 2800.35
- X4c dinh gia tri ham luong ¢t thép t6i thiéu thep d6 manh A :
a=h 210 210 400 4e(17;35) > p,, =0,1%
r 0,288b 0,288.40
Nhan x¢ét :
thép cot 1 theo A = A =34,92cm?
- Ham luong cdt thép :

34,92
= }J.% m 100=2% > Mmin =0.1%

min

Chon 6@ 28 datcho 1 ‘pén co dién tif:h 36,94 CII’}Z dé dét cho cot jbién tﬁng 1
- Cac phan tur ¢t bién tang 2 dugc bo tri thép giong phan tir ¢)t tang 1.

5.1.2.Tinh thép cot giira (cot 9)
S6 liéu:
- Tiét dién chit nhat: b x h=40 x 60 cm.
- Chiéu cao cot: H=3,7
- lo_Chiéu dai tinh toan cia cot: |, =yxH =0,7.3,7 = 2,59m
Bang 5.3:Cac cap ndi lyc dung dé tinh cét thép cot gitra tﬁng 1;2;3

Véie, = (h/30; H/600) =(2;0,6) =1,5cm = 0,02 m la 6 Iéch tam ngﬁu nhién

M
(k N
Cap noi N. (K | €1=M/N | eg = max(eoy, €,)
luc m) N) (m) (m)
1 343,783 | -2743,84 | 0.125 0.125
2 -209,712 | -4984,35 | 0.042 0.042
3 -226,918 | -4420,41 | 0.051 0.051

Gia thiét a=a’=5cm — hg =60—5=55cm.

a) Tinh véi cap 2:

lo _

h

Do manh A: Ap =" = % = 4,3 <8 — khong can xét dén anh hudng cia ubn doc.

Trang:

N e- Rb b.X.(ho-0,5%x) _ _3294566.24-115.40.28,04.(40—0,5.28,04) _ = 34.92 cm?

Cap ndi luc 3 doi hoi lugng cbt thép bd tri 1a 1on nhéat. Vay ta bd tri ¢t
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= n% =

e, =0,042m = 4,2 cm< 0,5.h-a = 27,5cm
e=e,+0,5.h-5=42+05.60-5=2317cm
Tinh theo bai toan nén léch tam, cbt thép déi xtimg:

)(:L = M =108,4cm
Rp.b  115.40

D¢ 1éch tam gidi han: eqq, = 0,4.(1,25.h-&g.h,) = 0,4.(1,25.60-0,623.55) = 17,55cm
&r Ny =0,623.55 =37,38cm < x = 108,4 cm nén tinh theo 1&ch tam bé
_ - _N.e-Ry.b.x.(h,-0,5x) _ 49843531,7 —115.40.37,38.(55—0,5.37,38)
AS - AS - ‘ s -
R..(he-a) 2800.50
b) Tinh véi cap 1
e, =0,125m = 12,5 cm< 0,5.h-a = 27,5cm
e=¢e,+0,5.h-5=125+0,5.65-5=40cm
Tinh theo bai toan nén léch tim, cbt thép déi xtimg:
_N 2138 g
R, b 115.40
D¢ léch tam gidi han: eqq, = 0,4.(1,25.h-&g.hy) = 0,4.(1,25.65-0,623.60) = 17,55cm
Er Ny =0,623.60 = 37,38cm < x = 59,65 cm nén tinh theo 1&ch tam bé
_+_N.e-Ry.bx.(h,-0,5x) _ 27438440-115.40.37,38.(55—0,5.37,38)
AS - AS - < N -_—
Rs.(he-a’) 2800.50
¢) Tinh véi cap 3
e, =0,051m =5,1 cm< 0,5.h-a = 27,5cm
e=e,+0,5.h-5=51+0,5.65-5=232,6cm
Tinh theo bai toan nén léch tim, cbt thép déi xtimg:
X = N _ 442041 =961 cm
R, 115.40
D¢ léch tam gidi han: eqq, = 0,4.(1,25.h-&r.hy) = 0,4.(1,25.65-0,623.60) = 17,55cm
Er ho=10,623.60 =37,38cm < x = 96,1 cm nén tinh theo 1éch tam bé
_+_ N.e-Rybx.(h,-05%x) _ 44204132,6-115.40.37,38.(55-0,5.37,38)
As - As - j > -
R..(ho-2") 2800.50
= 47,45 cm?

=56,48 cm?

X

= 25,14 cm?

Vay chon thép theo cap 2 c¢6 dién tich 16n nhat
Chon8 @ 30 dét cho 1 phia c6 dién tich 56,55 cm?

- Hum I-ing cét thbp :

2648 100 =2,6% > jinin =0.1%
Céc 68155&21 tang 2 dat thép tuong tu

5.2.Tinh toan cot ting 3
5.2.1.Tinh toan cgt bién( cgt 3)
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S6 lidu:
- Tiét dién chir nhat: b x h =35 x 40 cm.
- Chiéu cao cot: H= 3,6
- lo_Chiéu dai tinh toan cua cot: 1, =yxH =0,7.3,6 = 2,52m
Bang 5.3:Cac cadp ndi lyc dung dé tinh cbt thép cot bién

M
Cap noi (k N
lu N (k | €01=M/N |eg = max(eos, €s)
c m) N) (m) (m)
1 -156,42 |-2466,93 | 0,063 0,063
2 -156,42 |-2466,93 | 0.063 0.063
3 138,12 |-2456,07 | 0.056 0,056

Voi e, = (h/30; H/600) = ( 1,3; 0,6) = 1,3 cm = 0,013 m 1a d6 léch tAm ngau nhién
Gia thié¢t a=a’=5cm — hg =40-5=35cm.

D0 manh A: Ay = Iﬁo = ? = 6,3 <8 — khong can xét dén anh hudng ciia ubn doc.

a) Tinh véicap 1 va 2:

e, =0,063m =6,3 cm< 0,5.h-a=17,5cm
e=e,+0,5.h-5=6,3+0,5.40-5=26,1cm
Tinh theo bai toan nén léch tam, cbt thép déi xtimg:
_ N _ 246693
R,.b 11535

D¢ léch tam gidi han: eqq, = 0,4.(1,25.h-&r.hy) = 0,4.(1,25.40-0,623.35) = 12,53cm

Er Ny = 0,623.40 = 24,92cm < x = 61,29 cm nén tinh theo 1¢ch tam bé

Do e,=6,3 cm <eyn =12,53 cm; 0,2h, =0,2.35=7cm<eg,

— Lay x1= &g hy= 24,92 cm dé tinh As= A’s

A, = As’ N.e- Rb b.x.(h,-0 5X) 24669326,1-115.40.24,92.(35-0,5.24,92) _ =26.66 cm?
Rs.(ho-a’) 2800.30

b) Tinh cho cap 3

e=¢g,+0,5.h-5= 5,6 +0,5.40 - 5=20,6 cm ’

Khoang cach tir diém dat luc dén trong tdm cot thép:

N _ 245607

“Ryb 11535

Do x =61,07 cm > &r.h, = 24,92 cm => [¢ch tdm bé

A=A NeRe b.x.(h, 0 5X)_ 246693206 -11540.2492.(35-05.2492) _ 5 5 (112

R..(ho-a’) 2800.30

NhEn xBt : CZ&p néi luc 1, 2 ®Ri hai I-ing cét thBp be trY Iu lin nhEt. VEY ta bé trY

cét thbp cét 1 theo A = A =26,66cm?

- Hum I-ing cét thBp : = % = % 100=2,2% > pmin =0.1%

=61,29cm

=61,07cm
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Chon 6025 ¢6 dién tich 29,45 cm®
Céc tang bén trén dit thép tuong tu
5.2.2. Tinh toan cho ¢t giira ( ¢4t 11)
S6 liéu: - Tiét dién chit nhat: b x h=35x 50 cm.
- Chiéu cao cot: H= 3,6
- lo: Chiéu dai tinh toan cta cot:l, = yx H =0,7.3,6 = 2,52m
Bang 5.3:Cac cip nodi luc dung dé tinh ¢t thép cot giira

M
Cap noi (k eor=M/N
|1_I N. N (m € =€p + €
c m) (kN) ) (m)
1 -345,97 | -3138,77 0,11 0,11
2 8,472 | -3476,13 | 0,002 0,01
3 164,47 | -3409,05 0.05 0,05

Véie, = (h/30; H/600) = (1,67; 0,6) = 1,67 cm = 0,017 m 1a d6 1éch tdm ngau nhién
Gia thié¢t a=a’=5cm — hg =50-5=45cm.
D0 manh A: Ay = IFO = % =5,04 < 8 — khong can xét dén anh hudng ciia uén doc.
a) Tinh véi cap 2
e, =0,0lm=1cm<0,5.h-a=20cm
e=e,+0,5.h-5=3,8+0,550-5=26,3cm
Tinh theo bai toan nén 1éch tam, cbt thép dbi ximg:
__N _347613
~Ryb 11535
D¢ 1éch tam gidi han: eqyr = 0,4.(1,25.h-. &g hy) = 0,4.(1,25.50-0,623.45) = 15,04cm

&r ho= 0,623.45 =31,15cm < x = 86,4 cm nén tinh theo Iéch tam be
eo—lcm<e0h 1504cm Layxl Er ho= 31,15 détinh As=A’s
A, A N e- Rb b.x.(h,-0 5X) 34761326, 3 115.35.31,15.(45-0,5.31,15)

R..(h-2") 2800.40
b,Tinh cho cap 1
e,=0,11m =11 cm < 0,5.h-a = 20cm
e=¢,+0,5.h-5=11+0,550-5=31cm
Tinh theo bai toan nén léch tim, cbt thép déi xtimg:

__N__313877 _ 67.05cm
"~ Ryb 11535

D¢ 1éch tam gidi han: eqgn = 0,4.(1,25.h-. & hy) = 0,4.(1,25.50-0,623.45) = 15,04cm

&r ho= 0,623.45=31,15cm <x = 6,7,05 cm nén tinh theo }éch tam bé
8 =1lcm<eyy, =1504cm .Lay xl=& h,= 31,15 d€ tinh As=A’s

=86,4 cm

= 25,09 cm?
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_ N.e-Rp.b.x.(he-0,5%) _ 31387731-115.35.31,15.(45- 0,5.3115)
Rs.(ho-2") 2800.40
¢,Tinh cho cap 3
e=¢,+0,5.h-5=5+0,5.50-5=25cm
Tinh theo bai toan nén léch tim, cbt thép déi xtimg:
X = N _ 340905
Rp.b 11535
Do 1éch tdm gidi han: eqgy = 0,4.(1,25.h-. & hy) = 0,4.(1,25.50-0,623.45) = 15,04cm
&r ho= 0,623.45=131,15cm <x = 67,48 cm nén tinh thezo léch tam bé
8 =5 CM < ey = 15,04 cm .Lay x1=& h,= 31,15 dé tinh As=A’s
_ .+ N.e-Rp.b.x.(h,-0,5x) _ 34090525 -115.35.3115.(45—0,5.3115)
AS_AS - i h.-a’ -
Rs.(ho-2") 2800.40

A=A = 32,79 cm’

=67,48 cm

= 31,7 cm?

Nhan xét :
Ciap ndi lyc 1 doi hoi lwong cbt thép bd tri 1a 16n nhat. Vay ta bd tri cbt thép cot 1 theo
A = A =32,79cm’
- Ham lugng cdt thép :
\ ,( . _ 32,79 _

- Ham luong cot thép : = 1% -ﬁ.loo =21% > Lmin =0.1%
Chon 6@ 28 dit cho 1 phia c6 di¢n tich 36,95 cm?
Cac t?lng 4,5,6,7,8 dat thép tuong tu
5.3. Tinh toan cot thép dai cho cot:

- Puong kinh cot thép dai :

Dy = (¢m%);5mm) = (37?;5mm) =8mm. . Ta chon cbt dai g8nhom Cl|

- Khoang cach cot dai “s”:
- Trong doan ndi chong ¢t thép doc:
s<(104.;,; 500mm) = (10.25;500mm) = 250 (mm)
Chon s = 150 (mm).
- Cac doan con lai: s < (15¢,,;,; 500mm) = (15.25;500mm) = 300(mm)
Chon s =250 (mm)
5.4. Tinh toan caAu tao nut géc trén cung
Nut gbc 1a nut giao gitra:
+ Phan tr dim D40 va cot C8
+ Phan tr dim D56 va cot C32

o

Chiéu dai neo cdt thép ¢ niit goc phu thude vao ty sd
cot

Dua vao béng to hop ndi luc ta chon ra cap ndi lyc M, N cua phﬁn tir C8 co do 1éch

tdm e 1on nhat. D6 1a cap 12 —9 c6 M = 209,524 kN.m; N =-414,141 kN

cd e =506 cm —> & 0.6 _ 0,92 >0,5. Vay ta ciling s& cau tao cbt thép nat gbc trén

cung nay theo Ii]rucnﬁg hop co %0 > 0,5, ¢O nach
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+ Phan tr ddm D56 va cot C32 bu tri tuong tu

CHUONG 6. TINH TOAN COT THEP CAU THANG
S6 liéu tinh toan:
Bétong cau thang B20: ¢c6 R, = 11,5MPa, R,, =0,9MPa
Thép Al c6 R,= R, =225MPa
Thép All c6 R,= R, =280MPa,
+ TRA BANG CU: £=0,623 Va 6g= 0,429
6.1. Tinh toan ban chiéu nghi :
kich thudc 180 x 311 cm.
*So' d0 tinh : hai canh co ti 16 311/180 = 1,73 <2 nén c6 thé xem ban lam viéc
theo hai phwong ( loai dam ).
Chiéu day ban chon : hy, =10cm
1) THEO PHwong canh ngin

Cit mot dai ban rong 1m theo phuong canh ngan. Tinh theo so dd dam don gian chiu

tai phan b6 déu. Nhip tinh toan : 1 = 180 cm.
a) Xdc dinh ngi luc :
Tai trong : + Tinh tai: 440 daN/m°®
+ Hoat tai : 330  daN/m°
Tai trong toan phan :  440+330 = 770 daN/m?
Mb men 16n nhit giita nhip M = q1%/8 = 770 x 1.8%/8 = 312 (daN.m)
b) Tinh thép : Gia thiét chiéu day 16p bao vé a=1.5cm, h,=10-1.5=8.5cm.
M 31200
= = =0,037< 6g= 0,429
R.oh,? ~ 115.100.85 "
£=05.(1+1-2a, )=0.5.(1+ \1-2.0,037)=0,98

M 31200

Om

As = = =1,34(cm ?)
CRsh, ~ 0,98.2800.85
As 134
= —.100= .100 = 0.16% > pi,in =0.19%
H o 10085 >~ Hmin =520

Co6t thép d <hy/10 = 100/10 =10 mm,
chon ¢8 ¢6 f, = 0,503 cm? a=200 => As=250cm?
2) THEO PHwong canh dai
Cat mot dai ban rong 1m. Tinh theo so d6 dim don gian chiu tai phan bd déu. Nhip
tinh toan : 1 = 311 cm.
a) Xdc dinh ngi luc -
Tai trong toan phan :  440+330 = 770 daN/m2
M6 men 16n nhit gitra nhip M = q1%/8 = 770 x 3,11%/8 = 931 (daN.m)
b) Tinh thép : Gia thiét chicu day 16p bao véa=1.5cm, h,=10-1.5=8.5cm.
_ M _ 93100
R,bh;  115.100.85

& =05[1++1-2.01]=0,95
411

=M o 98100 g iemi= 1o =L 100-0,4% > pnn =0.1%
CRsh,  0,95.280085 10.100

Cbt thép d <hy/10 = 100/10 =10 mm,

Om
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chon ¢8 c0 f, = 0,503 cm?; a=100 => As =5,03cm?2
6 .2. Tinh toan ban thang :

ban thang khong c6 limong kich thude 120 x 360 cm
a) so do tinh:

Chiéu day ban chon : hy, = 10cm.

Go6c nghiéng cua ban thang so véi phuong ngang 1a o voi tga = 180/ 360 = 0.5= o =

26° 36 = cosa. = 0.89.

Do khong c6 cbn thang, cédt mot dai ban rong 100cm theo phuong canh dai. Ban lam
viéc nhu mdt dam nghiéng don gian chiu tai phan bo déu. Nhip tinh toan : | = 360 cm.

b) Xéc dinh ndi luc :
- Tai trong :
+Tinh tdi: g =651 daN/m2
+ Hoat tai : p =330 daN/m2
Doddé q=651+330=981daN/m2
q, = 981.0,89 = 873daN/m2
Mo men 16n nhét giita nhip M =q, 12 /8=873.3,6 2 /8=1414daNm
¢) Tinh thép : gia thiét chiéu day 1ép bao véa=2cm ; h,=10-2 = 8cm.
M _ 141400 _
R,bhZ 115.100.8

& =05[1++1-2.0,2] = 0,89
59

=M 141400 5902y i00=—29  100-0,6% > pmn =0.1%
CRsh, 089.28008 10.100

Chon 8210 a120 c6 F, = 6,28cm®.
Chd ban gbi 1én dAm thang dit thép mii ciu tao @8 a200 c6 F, = 2,52 cm?’.
Theo phuong canh ngan , dit cdt thép theo cau tao &6 a200 TRON 1m DA ban.
As= 1,41 cm2
6.3. Tinh toan dim chiéu nghi :
a) So d6 tinh : dam don gian chiu tai phan b déu
Kich thudc dadm : bxh = 220x350
b) Xéc dinh ndi luc :
- Tai trong tac dung :
+ Trong lugng ban than : 1.1 x 0.22 x 0.35 x 2500 = 212 (daN /m)
+ Tur chiéu nghi truyén vao : 0.5 x 800 x 1.8 = 720(daN /m)
+ Tir cac ban thang truyén vao :  0,5x 981 x 3,6 = 1766 (daN /m)
Vay tai phan bd q=212+720+1766 = 2698 (daN/m)=26,98(daN/cm)
- Mo men 16n nhat xuét hién & giira nhip :
Mpax = q1%/8 = 2698x3%/8 = 3035daNm
¢) Tinh thép :gia thiét a =4 cm thi h, = 35 - 4 = 31 cm.
- Cét doc

Om = ,

M _ 303500

R,bh? 11522317
& =05[1+1-2.012]=0,94
_ M 303500
*R.Ch, 28000,94.31

Om = =0,12 < 0g=0.412

3,6

Trang:
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Chon 3214 (Fa = 4,62 cm?), dit 212 & phia trén theo céu tao.

- Cot dai : ,
+ Luc cat Ién nhat :  Quax = gl / 2=2698x3/2 =3871,5 daN
+ Kiém tra diéu kién han ché : Q <k, Rybh,

Qmax =3871,5daN < Kk, Rybh, =0.35 x 115 x 22 x 31 = 27451daN
Thoa man diéu kién tranh phé hoai bé tong do tmg suét chinh giita cac vét niit nghiéng.
+ Piéu kién tinh toan : Q < ky Ryibh,
Qmax =3871,5daN > k; Rybh, =0.6 x 9 x 22 x 31 = 3683daN
=> phai tinh toan cot dai .

M, =@,,A+p, +@,).R, bh? =2(0+0+1).9.22.312 = 380556 (daN/cm)

(6 day do tinh tai mdt cat c6 phan canh c6 phan cinh nam trong vung kéo nén

@; =0)
+ Xac dinh gia tri Qpy:
Qo1 =2./M, g, =2+/380556.25,81=3134 daN
oM, 380556 _no0 o

Co Q le " 4259-3134

Tacs: > oo =3 3O _ g1 07 emy <
a co: 25 81 (cm)

L Ccy-c- _2.380856 _,o
Q 4259

+ Gia tri gg tinh toén:

M
Q- ~q,.C _ 4259~ ~25,81.179

_ _ 79
= = <0
Qsw C. 165

o Qi _ 3683
+ Gia tri; 2™ = =59,4 (daN/cm
Gia tri 2h, 231 (daN/cm)

~Q, 4259-3134

Q
i4 tri: = =18,15
+ Gia tri: o, 531 (daN/cm)

Q — le Qbmin

380556

Yéu cau: G, = ( ) nén léy gia tri qgy = 59,4(daN/cm) dé tinh toan cdt dai.

2h, ' 2h,
Str dung cbt dai @6, s6 nhanh n =2
S - R,,na,, 2250.2.0,283 5
— Khoang cach Sy: ©n = 0 = 59 4 =21,4 cm

3 h :
Dém c6:h=35 em <45 em - S, = (7;15 cm) = min (%;15 cm) = 15 cm
Khoang cach 16n nhat giita cac cot dai:
¢,,A+4¢,).R, bh* 1,5.(1+0).9.22.31°
Q 4259

Vay khoang cach thiét ké cua cac cdt dai
S =min(Sy, Sct, Smax) = 15 ¢cm

=67(cm)

Smax =
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ChonS=15cm

— Bo tri &6 al50 cho dam )
Kiém tra lai di€u kién cuong do trén ti€t dién nghiéng theo ing suat nén chinh khi da
bét tri cot dai:  Q < 0,3¢,,.4,-R, .b.h,
Voi: 4, =1+5.a.u,<13
Dim b6 trf @96 al50 c6:  p, = M _ 20,283

b.s 22.15

E, 21.10°

=0.0017

S

E, 27.10°

=7,78

> Py1 =1+5.7,78.0,0017=1,07< 1,3
®y, =1- B.Ry, =1-0,015.11,5=0,885
Ta thdy: Pul. @y =1,07.0,885 = 0,947 ~ 1

Taco: Q =4259 <0.34,,.4,.Ry.b.hg =0,3. 1,07. 0,885. 115. 22. 31 =22281 (daN)
-> Dam du kha nang chiu ing suat nén chinh

6.4. Tinh toan dim chjéu toi
a) So do tinh : nhu dam chiéu nghi.
kich thudce tiét dién dam bxh =20x35 cm — Cau tao tuong ty dam chiéu nghi

CHUONG 7. TiNH TOAN NEN MONG
7.1. PIEU KIEN PIA CHAT CONG TRENH, LUA CHON GIAI PHAP MENG
7.1.1.Piéu kién dia chat cong trinh

Pia chat cong trinh nhw sau
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Nhin xét chung:

g Cat pha, d&o, y=1,86 T/m>, A=2.68, ¢ = 10°, c=1,5 T/m’,
B=0.576.a.=200 T/m? N=8. E.= 800 T/m?
o)
3 L&p cat bot chat vira , E=1260 T/m? y=1,81 T/m*® ,
A=2.68
-
Cat hat nho, chat vira
g y=1.86T/m? A=2.64, ¢ =33°, E;=1500 T/m’
— - — s 2 - - =
s ,,
et S4i, chat
e e v=1,96 T/m? A=2.63, ¢ =36°, Eg= 2400 T/m>
e qc = 1200 T/m?, N = 40

L6p dat th nhat va thir hai thudc loai mém yéu, 16p 3 khé tot va day, 16p 4 rat tot

nhung & dudi sau.
Tai trong nguy hiém tac dung tai chan cot A( phéan tir 1) 13y tir bang t6 hop
N;=3304,146 KN Mgy = 134,396 KNM Qv =132,027 KN
Chon n =(1,1-1,2) . chon n=1,15
=> Ng=2873,17KN=287,3T
Mo= 116,87 KNM =117 TM
Qi=1148KN=115T
L.3. Tiéu chuan xdy dung.

Do 1un cho phép Sgn = 8 cm . Chénh lun tuong d6i cho phép % ¢h=0,3%

7.1.2. Dé xuit phwong an:

- Cong trinh ¢6 tai trong kha 16n, dac biét 1éch tam lon.
- Khu vyc xay dung biét 1ap, bang phang.
- D4t nén goém 4 16p:

+ Lop 1: cat pha déo gan nhio kha yéu.

+ Lép 2: cat bot chat vira, day 6,3 m.
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+ L&p 3: 14 16p cat chit vira tinh chit xay dung t6t va c6 chiéu day 6,8 m.
+ Lop 4: 16p soi chat, tot nhung & dudi sau.
Nudc ngam khong xuit hién trong pham vi khao sat
- Chon giai phap mong coc dai thap.
Ph}r(rng an 1: dung coc BTCT 30 x 3Q cm, dai dat vao 16p 1, miii coc ha sau
xuong 16p 3 khoang 2— 4m. Thi cong bang phuong phap ép.
Ph}r(rng an 2: dung coc BTCT 30 x 30‘ cm, dai dit vao 16p 1, miii coc ha sau
xuong 16p 3 khoang 2 — 4m. Thi cong bang phuong phap dong.
Phwong an 3: dung coc BTCT 30x30, dai dat vao lop 1. Coc ha bing phuong
phap khoan dan va dong vao 16p 4. Phuong an nay do 6n dinh cao nhung khoé
thi cbng va gia thanh cao.
O day chon phuong 4nl

7.2. PHUONG PHAP THI CONG VA VAT LIEU MONG CQC
bai coc:

+ Bé tdng : B20 c6 R, = 11,5MPa, R,=0,9MPa

+ Cbt thép: @ <10-Al; @>10-All

+ Bé tong l6t: Mac100 day 10 cm

+ Pai lién két ngam véi cot va coc (xem ban vé ). Thép clia coc neo trong dai

> 20d (& day chon 40 cm ) va dau coc trong dai 10 cm

Coc dtc sin:

+ Bétong: B25 Ry =14,5MPa

+ Cot thép: AlL Al

+ CAc chi tiét cAu tao xem ban v&.

7.3. TINH TOAN MONG M1
7.3.1: Chon d¢ chon sau cia day dai:

Trong thiét ké: gia thiét tai trong ngang do dat tir day dai tré 1én tiép nhan nén mudn
tinh todn theo mong coc dai thap phai thod man di€u kién sau:

h > 017hmin
h - d6 chon sau cua day dai

15° 115
h  =tg45°- 2 /—:t 45°- =2 =1,23m
min = 10 2) 7b o 2) 1,86.2,4

Q : Tong luc ngang theo phuong vudng goc véi canh b cia dai: Q, = 11,5T
@; v: goc ndi ma sat va trong luong thé tich don vi cua dat tir day dai tro 1én:
¢ =15y =186 (T/m°)
b:bé rong dai chon so b b =2,4 m
0,7hmin = 0,7.1,23=0,861m ; O day chonh=2,1 m > 0,861m
7.3.2: Chon coc va xac dinh sire chiu tii caa coc:
7.3.2.1. Chon coc:
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- Tiét dién coc 30 x 30 (cm) . Thép doc 4¢ 18 All

- Chiéu dai coc: chon chiéu siu coc ha vao 16p 3 khoang 4,1m — chiéu dai coc
.=(32+63+4,1)-2,1+05=12m

Coc dugc chia thanh 2 doan dai 6 m. Néi béng han ban ma.

7.3.2.2. Swrc chiu tdi cua coc:

a .Stre chiu tii cta coc theo vat li¢u:

Bé tong Mac B25 — R, =11,5MPa =1150 T/m?
Cbt thép AIl: - R, = 280 MPa = 28000 T/m?

Pve=m. (RpFp+ RsFy)
Trong do:
m : hé s6 diéu kién lam viéc phu thudc loai mong va $6 lugng coc trong
mong, & day du kién khoang 6r10 coc nén chon m =0,9
Thép 42518 F,: Dién tich cbt thép, F= 10,18 cm?,
— Py =0,9.(1150.0,3.0,3 + 2,8.10*.10,18.10*) = 119 T.
b. Strc chiu tii ciia coc theo dit nén:
b.1. Xdc dinh theo két qua ciia thi nghi¢m trong phong (phwong phdp thong ké):

Stre chiu tai ciia coc theo nén dét xac dinh theo cong thuc:

Pgn = Qs+ Q. strc chiu ti tinh toan: Py =2

Qs: ma sat gitra coc va dat xung quanh coc: Qg = o Z u;z;h;
i-1

h,- Chiéu day 16p dat ma coc di qua
Q. : luc khang miii coc: Qc.=ay.R.F

Trong d6: oy,0, - HE s6 di€u kién lam viéc cua dat voi coc vuong, ha bang phuong

phap épnén oy =o, =1
F=0,3.0,3=0,09 m?.
Ui : Chuvicoc.uyi=1,2m.

R : Surc khang gidi han cua dat & mii coc. V&i Hy = 13,6 m, miii coc dit & 16p cat

hat nhé ~ 3200 kPa 13n nhiéu hat to, chat vira tra bang dugc R =320 T/m?.

7 luc ma st trung binh cua 16p dat thir i quanh mit coc. Chia dat thanh cac 16p
dat dong nhat, chiéu day mdi 16p < 2m nhu hinh v&. Ta lap bang tra duoc t; theo I; (

|. - d6 siu trung binh cua 16p dat)
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\i/ 1395’0
gy [ hi ti
Lép dét Loa dat (m) (m) (T/m2)
1 |Cét pha déo 2.7 1.1 1.9
4.2 2 3.5
2 |Cat bot chit vira 6.2 2 4.1
8.4 2.3 4.3
, 10.5 2 6
3 Cat chat vira
12.5 2.1 6.3

Po = [1,2(1,9.1,1 + 3,5.2+4,1.2+4,3.2,3+6.2+6,3.2,1) + 320.0,3.0,3] =975 T

s Py= o= 212707

Py — 97,5

1,4

tc

.b.2.Theo két qua thi nghiém xuyén tinh CPT:

d:

Trong do6:

Pgh -

0. ., Q&

S

Q¢ =k.g¢m.F : sttc can pha hoai cta dat 6 mili coc.

FE 2+3 1522

hay P

— QC+QS
g= e s

2+3

k - hé s6 phu thudc loai dat va loai coc: tra bang c6: k = 0,5.
— Q. =0,5.750.0,09= 33,75 T.
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Q;=UxX i . : sttc khang ma sat ctia dat & thanh coc.

a;

a; - hé sd phu thudc loai dét va loai coc, bién phap thi cong, tra bang trang 24.

oy =40, h;=1,1m; qge =200 T/m?
o, =100, h,= 6,3 m ; ge = 630 T/m?
03 =100, h3=4,1m; geg= 7,5 Mpa = 750 T/m?

50,=1.( 2% 11+ 8063+ ™9 41y=7504 T.
40 100 100
Vay Py= 75,94 33,75 55T
.b.3.Theo két qud thi nghiém xuyén tiéu chuin SPT: theo céng thirc Meyerhof
oo Q.+Q,
2+3

+ Q. = m.N, .F. suc khang pha hoai cua dat & miii coc (Ny, - s6 SPT cua 16p dat tai

miii coc). — Q. =400. 28. 0,09 = 1008 T

n
+Qs = n.z U.N,.l, : sttc khang ma sét cua dat ¢ thanh coc.
i=1

(Voi coc ép: m =400, n=2)
N; chi s0 SPT cua 16p dat thir i ma coc di qua
— Qs=2.1.(8.3,2+20.6,3+ 28.3,6) =504,8 T
_ 1008+504,8
- 2,5

—> Stic chiu tai cua coc 1dy theo két qua xuyén tinh [P]=60 T

=605 KN~60T

7.3.2.3. Xdc dinh sé lwong coc va bd tri coc trong mong:

So luong coc so bo xac dinh nhu sau: n= ﬂl_

b

Do d¢ 1éch tdm 16n nén ¢ day chon =15

330,415

n=15. =9,01; chon n=9 coc va bd tri nhu sau:
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2. Pai coc

- Ttr viéc bo tri coc nhu trén

2400

S . 600
00 1300 1300 00
3200

— kich thudce dai:

-Chonhs=1,1Im > hy~11-0,1=1m

7.3.3. TAI TRONG PHAN PHOI LaN CQC

So do bo tri coc

Bs xLsg=2,4 x3,2 m

- Theo cac gia thiét gan ding coi coc chi chiu tai doc truc va coc chi chiu nén hoac kéo

+ Trong lugng cua dai va dat trén dai:

Gy~ Fg.hy yp=24.3,2.2,1.2=32,256 T.

+ Tai trong tac dung Ién coc duogc tinh theo cong thirc: P,

Trong do: N" = N!' + G, — tai trong tinh toan tai day dai

t tt
My _Moy

N“ =330,415+32,256 = 362, 7T

+ Qg xhy — M6 men M, tinh toan tai day dai

4
M;t =11,96+10,15x2,1=33,28Tm ; fo =6x1,3° =10,14m”
i=1

Lap bang tinh:

.
Coc | % (m) E;XE P, (T)
1 13 10,14 36,03
2 0 10,14 40,3
3 1.3 10,14 44,6
4 13 10,14 36,03
5 0 10,14 40,3
6 1.3 10,14 44,6

_ Ntt N M;t-yi N M;I.Xi

o Zn:yf E”:Xiz
i1 i1
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7 -1.3 10,14 36,03
8 0 10,14 40,3
9 1.3 10,14 44,6

Prax = 44,6 T; Ppin = 36,03 T. — Tét ca cac coc déu chiju nén va déu < P =55T

+ Tai trong tac dung 1én coc khong ké trong luong ban than Dai va 16p dat pha duoc

N tt M tt_ ) M tt.Xi
tinh theo cong thuc: P, = —2—+—* iy !
D S W'
i=1 i=1

Trong d6: N" — tai trong tinh toan tai ¢t 0,0
Ng =330,415T

My =M +Qg xhy, — Mb men M, tinh toan tai day dai

4
My =11,96+10,15x2,1=33,28Tm ; > x’ =6x1,3’ =10,14m’

i=1

Lap bang tinh:
4
Coc | X (m) _lexiz Pi (T)
1 -1.3 10,14 32,4
2 0 10,14 36,7
3 1.3 10,14 40,9
4 -1.3 10,14 32,4
5 0 10,14 36,7
6 1.3 10,14 40,9
7 -1.3 10,14 32,4
8 0 10,14 36,7
9 1.3 10,14 40,9

7.3.4. KIEM TRA TONG THE PAI CQC

Gia thiét coi mong coc 1a mong khdi quy udce nhu hinh vé:
Xem nhu mong khdi moéng quy ude

Fqu =(A1+2Ltga)(B1+2Ltga) = Bqu * Lqu

:&

Goc mé tinh tur vi tri ngam coc vao dai: o 2 trong do

_1,1%10+6,3*30 +4,1*33
B 11+6,3+4,1

Bqu =2,1+2*11,5 tg7°= 4,926 m
Lqu =2,9+2*11,5tg7°= 5,727 m

=29,16°=> a=7".

Pth

Fqu =(A1+2Ltga)(B1+2Ltga) = Bqu * Lqu = 4,926*5,727 = 28,21m">
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7.3.4.1. Kiém tra ap lwc dwéi day méng khoi
- Diéu kign kiém tra: py, < Ry
P < 12.Rq
- Xdc dinh tdi trong tinh todn dwéi ddy khéi méng quy wéc (miii coc):
. Dién tich day mong khéi quy wdc:
Fqu =(A1+2Ltga)(B1+2Ltga) = Bqu * Lqu = 4,926*5,727 =28,21 m2
Mo men chéng uén Wy ctia F,, la:

 4,9265,727%

W 27m?

y
Mo men chong uon Wy cta F, la:

5,727.4,926°

W, = 23m°

Tai trong thang dtng tai ddy moéng khdi quy ude:
N, +7.F,, h, =355+2.(28,21.11,5) =1004T

qu* 'qu

Ung suat tac dung tai ddy mong khdi quy uéde:

G =02 3528 _ 35,6.+1,23=36,83T / m
28,21 27
O rin =@—§=35,6—1, 23=34,37T /m’
28,21 27
o, =35,6T /m?
- Cwong dj tinh todn ciia dit ¢ ddy khoi quy wéc (Theo cong thirc ciia
Terzaghi):
_ i _ 05.N,.7.By, +N,.q+N_C
d FS FS
a=yh, 7= rh oty +yhy 1,8632+18163+418641 4 o0r o

h+h,+h, 3,2+6,3+4,1

n _Pn 05N, 7By +NgG+N.C
‘" F F

Lop 3 co o =33 tra bang ta co: N, =33,27 ; Ng = 32,23 ; N; = 48,09 (b6 qua cac
hé s6 hi€u chinh)
~0,5.33,27.1,86.4,926 +32,23.1,84  211.7
= ; =

Ta co: o, =35,6T /m* <R, =106T / m
o, =36,83T/m’ <12.R, =1,2.105=127T / m?

— Nhu vay dat nén dudi ddy mong khdi quy uée du kha ning chiu luc.
Chu y: Néu dudi miii coc c6 dat yéu phai kiém tra kha nang chiu luc cua 16p dat nay.

R, =106T /m’
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7.3.4.2. Kiém tra lin cho méng coc:
Do lun dwgc tinh véi tii trong tiéu chuan:

NE 4y F h = o045

qu*lqu

+2.(28,21.13,6) =1054, 6T

Cuong d9 ap luc tai ddy mong khdi quy wée do tai trong tiéu chuin gy ra
1054,6

=———=37,38T/m’
28,21

Ap Iuc giy lin: o=p-yh,=37,38-186.13,6=12,1T / m?

D9 lin cia mong coc dugce tinhtoan nhu sau:

1— 4 Ly,
S= -t ba.p, véi: - _r2t
E, B, 4926
_ 2
S= ﬂ.4,926.108.12,1=0,04m=4cm< S =8cm
1500

=116 > o ~1,08

7.3.5. TINH TOAN KIEM TRA CQC
1. Kiém tra coc trong giai doan thi cong

- Khi véin chuyén coc: tai trong phan bd gq=1y. F.n
Trong d6: n1a hé s6 dong, n=1,5
— 0=2,5.0,3.0,3.1,5=0,3375 T/m.
Chon a sao cho M, M} — a=0,207.1; ~1,3m

LN
Ja\ A

a
E<M+1

Biéu do momen coc khi vin chuyén
2

qa
M, = 4
)

<>

=0,3375.1,3%/2 ~ 0,29 T/m?;
- Trudng hop treo coc 1én gia bia: &M, "~M,” — b~0,2941, =1,764 m

2
+ Tri s6 mémen duong 16n nhit: M, = % =0,53 Tm.

Pl i

bA }\ A
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<> M+2
Biéu @6 mémen coc khi cau ldp
Ta thiy M; < M, nén ta ding M, dé tinh toan.
+ LAy 16p bao vé ctia coc 1a a’=3cm — Chiéu cao lam viéce cua cbt thép
hp=30-3=27cm.
M, _ 0,53
09h,R,  0,9.0,27.28000
Cbt thép doc chiu md men udn cua coc 1a 2¢ 20 (F, = 6,28cm?)
— coc du kha nang chiu tai khi van chuyén, ciu lép.
- Tinh toan cbt thép lam méc cau:
+ Luc kéo & moc cau trong trudng hop cau lap coc: Fy = q.l

a=1,3m a=1,3m
<«~—> <>

— lyc kéo & mot nhanh, gan dung:

Fy =FRJ2 =q.l/2=0,3375.6/2=1,0125T

S F,= = 0,00008 m* = 0,8 cm’;

Dién tich c6t thép cua méoc cau: F, = F’/Ra = % = 0,48 cm?

Chon thép méc cau ¢p12 ¢ F,=1,13 cm?

7.3.6. TINH TOAN PAI NHOM CQC
bai coc lam viéc nhu ban conson cirng, phia trén chiu luc tdc dung dudi cot Ng , Mg
phia dudi 1a phan lyc dau coc Pg; — can phai tinh todn hai kha nang.
1. Tinh toan dam thing cta cft:
Gia thiét bo qua anh hudng ctia cbt thép ngang.
- Kiém tra cft dam thiing dai theo dang hinh thap:
Pat <Pea
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i 1 3]
S
- §
0 |
7 i1 il

L 3200 L
Trong d6: Pg - Luc dam thing bang tong phan luc cta coc nam ngoai pham vi cia
day thap dam thung
Pat = Poy + Poa + Po3 + Poz + Pog + Po7 + Pog + Pog
= 33,1*3+36,7*2+40,3*3 = 294 T
Pt - luc chdng dam thing
Peat = [a1(be+Cy) + ap(he +Cy)] ho Rk ( Tinh theo gi&o trinh BTCT I1).
ag, 0, cac hé s6 duoge xéac dinh nhu sau:

o1 =1,5. / —0 —15 f1+ —218
1
l+ =1,5. —311
055

b x h, - kich thuéc tiét d1¢n cot be x h.=0,4x0,5m
ho - chiéu cao lam viéc cua dai ho = 1,0m
Ci, C, - khoang cach trén mit bang tr mép cot dén mép cua day thap dam
thung C; =0,95; C, = 0,55.
— P =[2,18.(0,4+0,55) +3,11.(0,5+0,95)].1.90=592 T
Vay Py =294 <P =592T — chiéu cao dai thoa man diéu kién chong dam thung
2. Tinh cwong do trén tiét dién nghiéng theo luc cit:
diéu kién cuong do duoc viét nhu sau:

Q< fbhy.Ry
Q- Tong phan luc clia cac coc nam ngoai tiét dién nghiéng:
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Q=P,+P, +P, =40,3*3=120,9T

B - hé s6 khong thir nguyén

h, )’ 1Y
p=07.]1+ —Oj V61 C=C, =0,95m =>p4=0,7.[1+| — | =102
C 0,95

pbhy.R, =102.2,4.1,0.90 = 220T
Q=120,9T < gb.h,.R, =220T —> thoa mén diéu kién choc thung.
Ghi ch: Trudng hop trén léch tdm theo phuong x 13 rdt nhé — khong can kiém tra
kha nang choc thung ctia coc goc.
Két luan: Chiéu cao dai thoa man diéu kién dam thung cua cot va cuong do trén tiét
dién nghiéng.
3. Tinh toan dai chiu uén: ( Tinh todn c6t thép cho dai)
bai tuyét doi cung, coi dai lam viéc nhu ban conson ngam tai mop cot.
‘2

1 " - A o ” A -
1 2 | 13 - Mémen tai mép cét theo mat
L_J L_J L_ ’ ‘ ¢ :
cat I-1 :
2| ]2 M, =r1.(Pos+ Pogt+ Pogo)
g 4] 5] 6| Trong d6: r;: Khoang céch tir
- = - truc coc 3,6 va 9 dén mat cat I-
‘ I, r1=10m
— - -
\ 77 \r8j\ ‘ 19
_ [E— -

N
<
[5¢]
E=3
>
NI

M, =1,0.(P, + P, + P,,) =1,0.(40,3*3) =120,9Tm
C6t thép yéu cau (chi dit cbt don):

=M o 1209 _ go0a3m? =48cm?

0,9h.R,  0,9.10.28000
Chon 17 $20 a 150 F,= 53,38 cm?;

- Momen tai mép cot theo mdt cit II-11

- My =12 (Por+ Poat Pga)

- Trong d6: 1,=0,7 m,

M, =0,7.(P, +P,+P,)=0,7.(33,1+36,7+40,3) = 77,07Tm

M, _ 77,07
09.h,.R,  0,9.1,0.28000

Chon 17 ¢ 16 a200 : F,=34,18cm’
(ham lugng p = Fa/ I *hg = 0,11 % > p =0,05 %)

al

=0,003m? = 30 cm? (v6iho=1,0 m)

all =
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7.4. TINH TOAN MONG CQC M2
Do 2 ¢t truc B va C rat gan nhau nén ta thiét ké mong doi
7.4.1 .Chgn cap ndi luc tinh toan q
tor bang t6 hop noi luc ta chon dugc 2 truong hop tai trong nguy hiém nhu sau :

Cot N(T) M(Tm) Q(T)
B -498.435 34.378 20.339
C -498.427 34.381 20.34

Dé tim tai trong tinh toan, ta tién hanh quy d6i vé hop luc dat tai tim méng theo so
dd sau

MNZ

ﬁm M1 o m
QN ozﬁ =
\ N y \ =]
| | S
Q ( | =
| <\~ | 4
| y 100

2730

Vi tri hop luc duoc dat cach truc méng cé cap ndi luc N1 1a x
bé tim vi tri cua x bang cach ldy momen tai N

> Mx=-=Nx+N2(2,73-x)+M1+M2=0

LM, +M,+2 73N, _34,378+34,381+2,73.498,427

=1,43m
N, +N, 498,435+ 498,427

So vo1 tam mong cach 2 truc cot mdt doan a=¥ =1,365m=~ 1,43m

Nhu vay ta coi diém dat luc tai tAm 2 truc cot
Khi d¢ tai trong tinh todn cia méng nhu sau
N=N1+N2
M=M1+M2+>.Q.hd + (N1-N2).a
Q=Q1+Q2

—> tong ndi lyc:  N=498,435+ 498,427=996,862T

Q=20,339+20,34=40,679T

M= 34,378+ 34,381 + 40,679.1,1-(498,435- 498,427).1,365 = 113,495 Tm
1. Xac dinh s6 lwong coc va bd tri coc trong méng:
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S6 lugng coc so bd xac dinh nhu sau: n = ﬂﬁ_

b

Do dg léch tam 16n nén & day chon f=1.5

996, 862 1A
=15— =27,2; chonn=28 coc va bo tri nhu sau

g | rt T e T 1 r
gt L b gt .
L (”'*”T 1’7"*'”‘1 BRI ‘r,,,*,,,“ [ i,,,,*,,,,i ‘rm*ﬁ“
- . - L,*,J e

SE 77 77,

V272 v
L l'm*m‘} rﬂm} L; ,,,,*,,,, A rﬂm} 1'"+"‘1
| e 1 e oy e - oy
w | 90 | 90 | 1365 | 1365 l %0 | 90 L

' ' ' ) !

So d6 bb tri coc
2. Pai coc
- T viée bd tri coc nhu trén —> kich thuée dai:
Bs xLg=4,2 x6,93 m
-Chonhg=1,1Im—>hy~11-0,1=1m

7.4.2. TAI TRONG PHAN PHOI LEN COQC.

- Theo céc gia thiet gan ding coi coc chi chiu tai doc truc va coc chi chiu nén hoac kéo

+ Trong luong ciia dai va dét trén dai:
Gq~ Fq.hm .y =4,26,93.2,1.2=122,2
TAi trong tac dung 1én coc dugc tinh theo cong thic:
tt tt t
F)I:N +Mx'yiiMy'Xi

" Zn: Yi2 Zn:XiZ
i1 i1

Trong d6: N" =N, +G, — tai trong tinh toan

tai day dai
N" =996,862+122,2 =1119T

M} =M +Qg, xhy — M6 men M, tinh toan tai day dai

M ;t =113,495+40,679.2,1=199Tm
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4
inz =8.1,365* +8.(1,365+0,9)° +8. 1,365+1,8 ? =136,09m?

i=1

Lap bang tinh
COc | X (m) S P(T)
i=1
1 -3,165 136,09 35,34
2 -2,265 136,09 36,65
3 -1,365 136,09 37,97
4 0 136,09 39,96
5 1,365 136,09 41,96
6 2,265 136,09 43,28
7 3,165 136,09 44,59
8 -3,165 136,09 3534
9 -2,265 136,09 36,65
10 -1,365 136,09 37,97
11 0 136,09 39.96
12 1,365 136,09 41,96
13 2,265 136,09 43,28
14 | 3,165 136,09 44.59
15 | -3,165 136,09 35,34
16 -2,265 136,09 36,65
17 -1,365 136,09 37,97
18 0 136,09 39,96
19 1,365 136,09 41,96
20 2,265 136,09 43,28
21 | 3,165 136,09 44.59
22 -3,165 136,09 35,34
23 -2,265 136,09 36,65
24 -1,365 136,09 37,97
25 0 136,09 39,96
26 1,365 136,09 41,96
27 2,265 136,09 43,28
28 | 3,165 136,09 44.59

Prmax = 44,59T; Prin = 35,34 T. — Tt ca cac coc déu chiu nén va déu < P =55T

Geoc =28.0,3.0,3.2,5=6,3T, P yax +GC =44,59 +6,3=50,89 T <[P] =55T
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- Tai trong tac dung 1én coc khong ké trong luong ban than Dai va 16p dat phu dugc

tinh theo céng thuec:

P

oi

tt tt tt
=N0 iMXyliMyXI

Ty Yx
i=1 i=1

Trong d6: N — tai trong tinh toan tai c6t tu nhién, N =996,862T

M} =M, +Qg, xh, — M6 men M, tinh toan tai day dai, My =199Tm

y

4
> x? =8.1,3657 +8.(0,9+1,365)° +8.(L 8-+1,365)* =136,09m’
i=1

Lap bang tinh:

COc | % (m) le X P, (T)
1 | -3,165 136,09 30,97
2 | -2,265 136,09 32,29
3 -1,365 136,09 33,6
4 0 136,09 35,6
5 1,365 136,09 37,6
6 2,265 136,09 38,91
7 3,165 136,09 40,23
8 | -3,165 136,09 30,97
9 -2,265 136,09 32,29
10 | -1,365 136,09 33,6
11 0 136,09 35,6
12 | 1,365 136,09 37,6
13 | 2,265 136,09 38,91
14 | 3,165 136,09 40,23
15 | -3,165 136,09 30,97
16 | -2,265 136,09 32,29
17 | -1,365 136,09 33,6
18 0 136,09 35,6
19 | 1,365 136,09 37,6
20 | 2,265 136,09 38,91
21 | 3,165 136,09 40,23
22 | -3,165 136,09 30,97
23 | -2,265 136,09 32,29
24 | -1,365 136,09 33,6
25 0 136,09 35,6
26 | 1,365 136,09 37,6
27 | 2,265 136,09 38,91
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28 3,165 136,09 40,23
Prax = 40,23; Prin = 30,97T. - TAt cA céc cQc déu chlu nén va déu< P =55T
Geoc = 28.0,3.0,3.2,5=6,3T, P wax +GC = 40,23 +6,3=46,53T <[P] =55 T

7.4.3. KIEM TRA TONG THE PAI CQC

GiA thiEt coi méng cQc 1a mong khOi quy wde nhu hinh vE:
Xem nhu mong khbi méng quy uée
Fqu =(A1+2Ltga)(B1+2Ltga) = Bqu * Lqu

Goc mé tinh tur vi tri ngam coc vao dai: a= Do , trong do

0= b110+6,3°30 441733 g 1o o
1,1+6,3+4,1

Bqu =4,2+2*11,5 tg7°=7,024 m

Lqu = 6,93+2%11,5 tg7°=9,754 m

Fqu =(A1+2Ltga)(B1+2Ltga) = Bqu * Lqu = 7,024*9,754 = 68,51 m2

1. Kiém tra ap lre dwéi day méng khoi

- Piéu kién kiém tra:
pqu < Rd ) pmaxqu‘ < 1’2-Rd
- Xdc dinh tdi trong tinh todn dwéi ddy khoi méng quy wéc (miii coc):
. Dién tich day mong khéi quy udc:
Fqu =(A1+2Ltga)(B1+2Ltga) = Bqu * Lqu = 7,024*9,754 = 68,51 m2
Mb men chéng uén Wy ctia F,, la:

qu
_7,024.9,754°

W =111,4m°

y
M6 men chong uon Wy cua F_, la:

qu
2
W = % —79.96m’
Tai trong thang dtng tai ddy mong khoi quy ude:
Ny +7.F,.h,, =996,862+2.(68,51.11,5) =2572,6T

qu*''qu
Ung suét tac dung tai ddy mong khdi quy uée:
2572,6 199
O-max = +
68,51 1114
. _2572,6 113,495
"™ 68,51 1114
o, =37,55T /m?

- Cwong dé tinh todn ciia dit ¢ ddy khoi quy wéc (Theo cong thirc ciia

=37,55+1,79 =39,34T / m?

=37,55-1,79 =35,76T / m’

Terzaghi):
R :ﬁ:O’S'N}"y'Bqu+Nq-q+NC.C
d F F

S S
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- b +ph,+hy 1,86.3,2+1,81.6,3+1,86.4,1

Ch ~1,84T /m®
477 7 h +h, +h, 3,2+6,3+4,1

Py _ 05N, 7By, +N.q+N, €
FS FS

Lop 3 ¢co ¢ =33" tra bang ta co: N, =33,27 ; Ng = 32,23 ; N; = 48,09 (b6 qua cac
hé s0 hi¢u chinh)
~0,5.33,27.1,86.5,825+32,23.1,84 239,54
= > =

Ta co: o, =37,55T /m? <R, =119, 7T /m’
O =39,34T /M* <1,2.R, =1,2.119,7 =143,64T / m’
— Nhu vay dat nén dudi ddy mong khdi quy ude di kha nang chiu luc.
Chi y: Néu dudi mili coc ¢6 16p dat yéu phai kiém tra kha nang chiu luc cua 16p nay.

R, =

R, =119, 7T /m’

VIL2. Kiém tra lin cho méng coc:
P lin dwore tinh véi tai trong tiéu chuan:

NS + 7 Fh 996,862

ququ T

+2.(68,51.13,1) = 2661,8T

Cuong dd ap luc tai ddy méng khdi quy wée do tai trong tiéu chuian gy ra:
2661,8

= =38,85T /m’
68,51
Ap Iuc giy lin: oy =Pp-yh, =3885-186.131=8,85T /m’
DJ lun cia mong coc dugce tinh toan nhu sau :
— 42 L
5=l hoo, v =27 139 L, 6~1,08
g 7,024

0 qu

_ 2
= 12025 7 024.1,08.8,85-0,042m=4,2cm < S =8cm

7.4.4. TINH TOAN PAI NHOM CQC
Pai coc 1am viéc nhu ban conson cung, phia trén chiu luc tic dung dudi cot N, , M,
phia dudi 1a phan lyc dau coc Py; — can phai tinh todn hai kha nang.

1. Tinh toan dam thing caa cot:
Gia thiét bo qua anh huong ciia c6t thép ngang.
- Kiém tra cOt dam thing dai theo dang hinh thap: Py <Py
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Trong d6: P4 - Luc dam thing bang tong phan luc cta coc ndm ngoai pham vi cia
day thap dam thung
Pa = Por + Poa+ Po3 + Py + Pg + Py + Pis + Pig + Py + Pogt+ Py + Pos
=450,54 T
Pt - luc chong dam thung
Peat = [01(be+Cy) + an(he +C1)] ho Rk ( Tinh theo gido trinh BTCT I1).
oy, oy cac hé s6 duge xac dinh nhu sau:

/ — —1 5. ’ =231
{ —1 5.
b, x he - kich thudc tiét dién cot be x he = 0,4x 0,65 m
hy - chiéu cao lam viéc ctia dai hy = 1,0m
Ci, C, - khoang cach trén mat bang tr mép cot dén mép cua day thap dam
thung C, =1,325; C, =1,45.
— Pt =[2,31.(0,4+1,45)+2,12.(0,65+1,325)]. 1.90=1192 T

Vay Pg = 450,54 < P4, = 1192 T
— chiéu cao dai thoa méan diéu kién chéng dam thung

-1 =212

3. Tinh cwong dj trén tiét dién nghiéng theo lwe cit:
biéu kién cuong dg duoc viét nhu sau:

Q< Bbhy R,
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Q- Tong phan luc cia cac coc nam ngoai tiét dién nghiéng:
Q=P_+P, +P, +P, =41,66*4 =166, 64T

B - hé s6 khong thir nguyén

2 2
B=07.1+ h—oj Vo1 C=C,;=0,825m =>p3=0,7.,[1+ 1 =11
C 0,825

phbh.R =112,4.10.90 = 238T

Q =166,64T < Bbh R, = 238T

—> thoa mén diéu kién choc thiing.

Ghi chl: Truong hop trén léch tam theo phwong x 1a rat nhé — khong can kiém tra
kha nang choc thung ctia coc goc.

Két luén: Chiéu cao dai thoa man diéu kién dam thing cta cot va cuong do trén tiét
dién nghiéng.

3. Tinh toan dai chiu udn: ( Tinh toin c6t thép cho dai)

bai tuyét doi ciing, coi dai lam viéc nhu ban conson ngam tai mgp cot.

T
|
|
1] [2] |
ll————- T - | =
m
|
aj
L T
I

J 6530

- Mémen tai mép cét theo mdt cit I-| :
M, =11 (Pogt P1a+ Paot P27) +r2(PortP1atPor+Pag) ’ ’
Trong do: r;: Khodng céch tur truc coc 6.13.20 va 27 dén mat cat I-1, r; = 0,575 m
r,: Khoang céch tir truc coc 7,14,21va 28dén mit cat I-1, r,= 1,475 m
-> M | = 0,575.(41,57.4) +1,475(40,82.4) =336,45Tm
C6t thép yéu cau (chi dit cbt don):
_ M, _ 336,45
© 09.h,.R,  0,9.1,0.28000
=0,0134 m* = 134cm?;
Chon 36 $22 a 100 F,= 136,84 cm?;
- Moémen tai mép cét theo mt cit II-11 :
- My =r13(Por+ Poa+ Poat Post+ Post Post Po7 )+ 14 (Pogt+ Pogt Pig+ Pig+Pao+
Pis+ P1)
- Trong d6: r3=1,6m., r,=0,4 m.
M "= (1,6+0,4).(36,29+37,04+37,79+38,93+40,07 + 40,82+ 41,57) =545.02Tm

al
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My _ 545,02
09.1,.R,  0,9.1,0.28000
Chon 58 ¢ 22 a100 : F,= 220,5cm?
(ham luong n = Fa/ l4 *hg = 0,32 % > p =0,05 %)

— B6 tri cot thép véi khodng cach nhw trén ¢é thé coi la hop Iy

* Tinh toan thép phia trén dai
So do tinh : Dam don gian chiu luc tap trung & cac vi tri coc, gbi tua 1a cot

=0,022 m? =220 cm?® (v&ihy=1,0 m)

Fan =

2130

"
. 0 . 900 1365 . 1365 ] 900 . 90 .
| 1 1 1 1 1

T

145,16 148,16 151,16 155,72 160,28 63,28 166,28

332,5Tm

336,45 Tm
545,02 Tm

So dd tinh

Nhan xét : & gitra ddm khong c6 mo men doi dau, do d6 thép phia trén dai chi can dat

theo cau tao.
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PHAN 3: THI CONG

(45% )

GIAO VIEN HUGNG DAN : KS.GVC LUONG ANH TUAN
SINH VIAN THUC HIEN : VU TRUONG THI

MSSV : 1012104022
LOP : XD1401D
NHIEM VU :

- Gigi thiéu vé dic diém thi céng cong trinh
- Lap phuong an thi cong phan ngam

- Lap phuong an thi cong phan than

- Lap bang tién do thi cong

- Thiét ké Tong mat bang thi cong

BAN VE :
- TC 01 - Thi cong dao dat
- TC 02 - Thicdng coc
- TC 03 - Thi cdng bé tbng mong
- TC 04 - Thi cdng phan than
- TC 05 - Tong mat bang
- TC 06 - Tién do thi cong

CHUONG 8. THI CONG PHAN NGAM

8.1. KY THUAT THI CONG

I. PAC PIEM CONG TRIiNH:

1.1 Két cdu va qui mé cong trinh.

- Cong trinh duogc thiét ké 1a nha diéu hanh san xuét cong ty than, két cAu chiu luc

ctia cong trinh 13 nha khung BTCT d6 toan khéi c6 tuong chén. Tudng gach co
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chiéu day 220(mm), san sudn d6 toan khdi cung v6i dam. Toan bd cong trinh 1a
mot khéi thdng nhat.
- Mit bang xay dung turong dbi bang phing, khong phai san 14p nhiéu.
+ Khung BTCT toan khdi c6 kich thuée cac ciu kién nhu sau:
- Cot tAng 1- 2 c6 tiét dién: Cot gitta  400x600(mm).
Cot bién 400x450(mm).
- Cot tang 3- 8 c6 tiét dién: Cot giita 350x500(mm).
Cot bién 350x400(mm).
- Dam chinh c¢6 kich thuéc : 300x650(mm).
+ Hé dam san toan khéi : Ban san day 120(mm)
- Chiéu rong cong trinh: 17.2m. +sanh 8m
- Chiéu dai cong trinh: 41,6m.
- Cong trinh gom 8 tang, ting 1 cao 3m, tang 2 cao 4,5 m, tir ting 3-8 cao 3,6m.
- Két chu mong la mong coc BTCT dai thép. Dai coc cao 1m dat trén 16p BT da
4x6 mac #100 day 0,1m. Pay dai dat tai c¢bt -2,2 m so v6i cdt tu nhién.
- Coc ép la coc BTCT tiét dién (30x30)cm, chiéu sau coc 1a -13,6 m so véi cdt
mit dat. Coc dai 12m duoc ndi tir 2 doan coc dai 6 m .
- Muc nuée ngam khong nam trong pham vi khao sat mong.
1.2. Vi tri dia ly cua cong trinh:
Thuan loi
- Cong trinh ndm trong quy hoach chung cta khu d6 thi, dugc xay dung trén khu
dat du trit m& rong, trudc la khuon vién cay xanh.
- Cong trinh gﬁn duong giao thong nén thuan lgi cho xe di lai van chuyén vat tu,
vat liéu phuc vu thi cong cling nhu van chuyén dét ra khoi cong truong.
- Khoang cach dén noi cung cap bé tong khong 16n néu dung bé tong thuong
pham.
- Cong trinh nam trong noi thanh nén dién nudc 6n dinh, do vay dién nude phuc vu
thi cong duoc 13y tryc tiép tir mang ludi cip ciia thanh phd, dong thoi hé thong
thoat nudc ciia cong trudng cling xa tryc tiép vao hé thong thoat nude chung.
Kho khan:
- Cong trudng thi cong nam trong khu d6 thi nén moi bién phap thi cong dua ra
trude hét phai dam bao dugc cac yéu cau vé vé sinh méi trudng (tiéng on, bui, ...)
ddng thoi khong anh huong dén kha niang chiu lyc va an toan cho céc cong trinh
1an can do d6 bién phap thi cong dwa ra bj han ché
1.3. H¢ thong dién nwéc:
- Pién phuc vu cho thi cong lay tir hai nguon:
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+ LAy qua tram bién thé ctia khu vuc hodc stir dung may phat dién du phiing
- Nudc phuc vu cho cong trinh:
+ Pudng cap nudce 1ay tir hé thdng cip nudc chung cua khu.
+ Pudng thoat nudce duge thai ra duong thoat nude chung cta thanh phd.
1.4. Diéu kién dia chit thuy vin:
Giai phap méng & ddy dung phuong an mong coc, ép trude, do sau thiét ké 1a
- 12m, xuyén qua céc 16p dat:
-Lopcatphadéo:0+3,2m
- Lop cat bot chat vira : 3,2 + 9,5 m.
- Lép cat hat nho chat vira : 9,5 + 13,6 m

Viéc bd tri san bai dé vat liéu va dung 1éu lan tam cho cong trinh trong thoi gian
ban dau cling twrong d4i thuan tién vi dién tich khu dat kha rong so voi mat bﬁng
CT

11- THI CONG PHAN NGAM:

2.1. CHUAN BI MAT BANG THI CONG PAT .
Muc nude ngam khong xuat hién trong pham vi khdo sat mong nén khong phai ha
muc nudc ngam.
- Kiém tra chi gidi xay dung
- Cong viée trude tién tién hanh don dep mit bang bao gom chit cay, phat quang
c6 va san bang phang dé may thi cong tién hanh tiép can véi cong truong. Sau do
phai tién hanh xay dung hang rao ton dé bao vé cac phuong tién thi cong, tai san

trén cong truong va tranh 6n, khong gdy anh hudng dén cac cong trinh xung quanh

- Di chuyén cac cong trinh ngdm: duong day dién thoai, duong cip thoat nude...

- Chuén bi mat béng t6 chure thi cong, xac dinh cac vi tri tim méc, hé truc cla cong
trinh, duong vao va vi tri dat cac thiét bi co s& va khu vuc gia cong thép, kho va
cong trinh phu tro.

- Lap ké hoach thi cong chi tiét , qui dinh thoi gian cho cac budc cong tac va so do
dich chuyén mdy trén hién truong.

- Chuan bi day di1 va dung yéu cau céc loai vat tu, cac thiét bi thi nghiém, kiém tra
dd sut cua bé tong, chét lugng gach dé, dg sau coc ...

+ Chéng 6n: trong thi cong ép coc khong gay rung dong 16n nhu déng coc nhung
do sir dung may moc thi cong c6 cong sut 16n nén gay ra tiéng 6n 1on. dé giam

bt tiéng 6n ta dat cac chup hit Am & chd dong co nd, giam bét cac dong tac thira.
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- Xur 1y cac vat kién trac ngam: khi thi cong phan ngdm ngoai cac vat kién trac da
xé4c dinh rd vé kich thuée chung loai, vi tri trén ban v€ ta con bét gap nhiéu vat
kién trac khac , nhu md ma... ta phai két hop voi cac co quan c6 chire ning dé giai
quyét.

- Lam hé théng thoat nudc mat.

- Do quy m6 cdng trinh turong dbi 1én nén thoi gian thi cong twong ddi dai, do
vay du thi céng vao mua khoé ciing kho tranh khoéi bi mua. Dé tiéu thoat nuée mit
cho cong trinh khi c6 mua ta phai dao cac hé thdng ranh tiéu nuée xung quanh
cong trinh ¢6 hd ga thu nude ( sdu hon ranh 1 m) va hé thong bom tiéu nudc ra hé
thdng thoat nude ciia khu vuc
- Pinh vi
Dinh vi cong trinh hét strc quan trong vi cong trinh phai dugc xac dinh vi tri cia né
trén khu dat theo mat bang bd tri dong thoi xac dinh cac vi trf truc chinh ciia toan
b cong trinh va vi tri chinh xac cua cac giao diém cua cac truc do.

Trén ban vé& tong mit bang thi cong phai co ludi 6 do dac va xac dinh day du ting
hang muc cong trinh & goc cong trinh, trong ban vé& tong miat bang phai ghi 1d cach
xac dinh luoi toa do , dua vao ludi toa do quéc gia chuyén méc vao dia diém xay
dung .

Duya vao mdc nay trai ludi ghi trén ban v& mit bang thanh ludi hién trudng va tix
d6 ta can ctr vao cac ludi dé giac mong.

Gi&c mdng cong trinh :

+Xéc dinh tim cbt cong trinh dung cu bao gdm day gai day kém, day thép 1 ly,
thude thép, may kinh vi may thuy binh . . .

+ Tir ban v& hd so va khu dt xdy dung cua cong trinh, phai tién hanh dinh vi céng
trinh theo mdc chuan theo ban vé&

+ Piém mbc chudn phai duoc tit ca cac bén lién quan céng nhan va ky vao bién
ban nghiém thu dé 1am co so phap 1y sau nay, mbc chuan duoc dong bang coc bé
tong cot thép va dugc bao quan trong sudt thoi gian xay dung

+ Tir mdc chuan xéac dinh cac diém chuan cta cong trinh bang may kinh vi

+ T cac diém chuan ta xac dinh cac duong tim cong trinh theo 2 phuong ding
nhu trong ban v& dong diu cac duong tim cong trinh bang cac coc gd sau d6 dung
day kém cing theo 2 dudng coc chuén, dudng coc chuin phai cach xa cong trinh
tir 3- 4 m dé khong 1am anh huong dén thi cong

+ Dua vao cac duong chuén ta xac dinh vi tri ctia tim coc , vi tri cling nhu kich
thudc hé mong

8.2. -THI CONG EP COC:
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8.2.1. Uu nhwoc diém ciia coc ép:
- Coc ép 1a coc duoc ha vao dit timg doan bang kich thuy luc c6 dong hd do ap
luc.
- Uu diém ndi bat ctia coc ép 1a thi cong ém, khong gdy chan dong ddi v6i cong
trinh xung quanh, thich hgp cho viéc thi cong trong thanh phd, cé do tin cay, tinh
kiém tra cao, chét lugng cua tung doan coc dugc thur dudi lyc €p, xac dinh dugc
lyc dung ép.

- Nhuoc diém: Bi han ché vé kich thude va stre chiu tai cia coc, trong mot )

truong hop khi dat nén tét thi rat kho ép coc qua dé dua téi do sau thiét ké.

8.2.2. Lwa chon phwong phdp ép coc:
Hién nay c6 2 phwong phép ép coc: Néu ép coc xong méi xay dung dai coc, va két
céu bén trén goi 1a phuong phép ép trude. Con néu xay dung dai trude dé sin cac
16 che sau d6 ép coc qua 16 chd nay goi 1a phuong phap ép sau, phuong phap ép
sau 4p dung trong cong tac cai tao, xAy chen trong diéu kién mat bang xay dung
chat hep.
Trong diéu kién cong trinh xay dung ctia ta dugc tién hanh tir ddu nén ta sir dung
phuong phap ép trudec.
Trinh tu thi cong: Ha tirng doan coc vao trong dat bﬁng thiét bi ¢ép coc, cac doan
coc duoc ndi voi nhau bang phuong phap han. Sau khi ha doan coc cudi ciing vao
trong dat phai dam bao cho miii coc & d6 sau thiét ké.

8.2.3. Cdc yéu cdu ky thudt doi véi viéc han noi coc:
- Bé mat bé tong & dau 2 doan coc ndi phai tiép xuc khit, trudong hop tiép xuc
khong khit phai c6 bién phap chén chat.
- Khi han coc phai sir dung phuong phap "han leo" (han tir dudi 1én trén) ddi véi
cac duong han ding.
- Kiém tra kich thudc dudng han so voi thiét ké.
- Puong han ndi cac doan coc phai c6 trén ca 4 mat coc. Trén mdi mat chiéu dai
duong han khong nhé hon 10 (cm).
Coc tiét dién vudng 0,3 x 0,3(m) chiéu dai coc 1a 12m gém 2 doan coc co ban:
+ Mot doan coc ¢6 mili nhon dé dé xuyén (coc Cy) ¢6 chiéu dai 6 (m).
+ Poan coc 2 dau bang (coc Cy) co do dai 6,0 (m).
Coc thiét ké s& gom c6 2 doan: 1 doan C; va doan C,

8.2.4. Cdc yéu cdu ky thudt doi vdi cdc doan coc ép:
- C6t thép doc ctia doan coc phai han vao vanh thép néi theo ca hai bén cua thép

doc va trén sudt chiéu cao vanh.
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- Vanh thép ndi phai thang, khong dugc vénh, néu vénh thi 6 vénh cua vanh thép
n6i phai <1%.
- Bé mit bé tong dau coc phai phing, khong co bavia.
- Truc coc phai thing goc va di qua tim tiét dién coc mit phang bé tong dau coc va
mit phing cac mép cua vanh thép ndi phai tring nhau, cho phép mit phing bé
tong ddu coc song song va nhd cao hon mit phing vanh thép nbi < 1 (mm).
- Chiéu day cta vanh thép ndi phai > 4 (mm).

8.2.5.Phwong dn thi cong coc ép:

- Tién hanh san phang mit bang dé tién di chuyén thiét bj ép va van chuyén
coc, sau do tién hanh ¢p coc theo yéu cau can thiét bi. Nhu vay dé dat duoc cao trinh
dinh coc can phai ép 4m. Can phai chuan bj cac doan coc din bang thép hodc bang bé
tong cot thép dé coc ép dugc téi chiéu sau thiét ké. Sau khi ép coc xong ta sé tién
hanh dao dat dé thi cong phan dai, hé giang dio coc.

* Uu diém:- Viéc di chuyén thiét bi €p coc va van chuyén coc ¢6 nhiéu thuén loi ké ca
khi gap tro1 mua.
- Khong bi phu thude vao myc nude ngﬁm.
- Toc do thi cong nhanh.
* Nhuoc diém: - Phai dung thém cac doan coc dan dé ¢p am, co nhiéu khé khan khi
ép doan coc cudi cung xudng dén chiéu sau thiét ké.

- Cong tac dao dat hd mong kho khin, phai dao thu cong nhiéu, kho co gidi

hoa.

- Viéc thi cong dai coc va giang mong kho khan hon.

*Két luan: Viéc thi cong theo phuong phap nay thich hop voi mit bang thi cong hep,
khéi lugng coc ép khong qua 16m.
Dung 2 may ép coc thuy luc dé tién hanh. So d6 ép coc xem trong ban v& thi
cong ép coc. Coc duge ép 4m so v6i cdt tw nhién 1.1m.

8.2.6. Oud trinh thi cong ép coc:

a. Chon may ¢ép coc, khung, ddi trong ép coc:

Pé dua coc xudng do sau thiét ké coc phai qua cac ting dia chat khac nhau. Ta
thdy coc mudn qua dugc nhing dia tang d6 thi luc ép coc phai dat gia tri:

P. > K. P, trong d6

Pe: luc ép can thiét dé coc di sau vao dat nén tGi do sau thiét ké.

K: Hé s6 16n hon 1, phu thudc vao loai dat va tiét dién coc.

P.: Tong strc khang tirc thoi ctia dat nén, P, gdm 2 phan: Phan khang miii coc (Py)

va phan ma sat ciia coc (Pys). Nhu vay dé ép dugc coc xuong chiu sau thiét ke can
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phai co 1 luc th'flng duoc lyc ma sat mat bén cua coc va phé vo dugc cAu cAu tric
cua 16p dat dudi miii coc. Dé tao ra luc €p coc ta co: trong luong ban than coc va
luc ép bang kich thuy luc, luc ép coc chi yéu do kich thuy luc gay ra.
- Stre chiu tai cua coc P, = Pspr =Qc+Fc= 55 (T).
- Bé dam bao cho coc duoc ép dén do siu thiét ké, luc ép cia may phai thoa min
diéu kién Pep > 2.Pcoc= 2.55 =110 (T)
- Vi chi can st dung 0,7- 0,8 kha nang lam vi¢c t6i da ctia may ép coc.Cho nén ta
chon may ¢ép thuy luc c6 lyc ép danh dinh ctia may ¢ép:
Po’ =1,4xPg =1,4x110 = 154 (T).
Tur d6 ta chon kich thuy luc nhu sau:
- Chon thiét bi ép coc 1a hé kich thuy lyc c¢6 luc nén 16n nhat cia thiét bi 1a:
P = 160 (T), gdm hai kich thuy luc mdi kich c6 Ppay = 80 (T).
- Loai may ép c6 cac thong s ky thuat sau:
+ Tiét dién coc ép duoc dén 35 (cm).
+ Chiéu dai doan coc: 6 (m).
+ Dong co dién 15 (KW).
+ S6 vong quay dinh mirc ctia dong co: 4450 (v/phut).
+ PBuong kinh xi-lanh thuy lyc: 320 (mm).
+ 4p lyc dinh mirc ciia bom: 400 (KG/cm?).
+ Dung tich thung dau 1a: 300 (lit).
Chon khung dan va d6i trong ép coc:
*Tinh toan d6i trong;
-Dung d6i trong 1a cac khéi bé tong co kich thudc (3x1x1) m.
Viy trong luong ciia mot khdi dbi trong 1a: P4 =3 x 1 x 1 x 2,5=7,5(T).
-Tong trong lugng ciia doi trong téi thiéu phai 16n hon Pg, = 154 (T).
154

Vay s6 cuc d6i trong la: n> =—=20,53

Vay ta bd tri mdi bén 11 khdi dbi trong.

*S6 may ép coc cho cong trinh:

Khéi lwong coc can ép:

Mong My ¢6 16 mong, sb coc trong mdi mong 9 coc => 144 cocC
Méng M, ¢6 5 méng, sé coc trong mui méng 28 coc => 140 coc
Mong Ms ¢6 2 méng, sb coc trong mdi moéng 21 coc => 42 coc

M6ng M, ¢ 2 moéng, sd coc trong mdi méng 1 coc  =>2 coc
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Méng Ms c6 1 mong, sd coc trong moéng 38 coc => 38 coc
Téng ) coc: 144+140+2+38+42 =366 coc
Téng chiéu dai coc can ép: 12 x 366 = 4392 m
Chon kich thudc khung din va dbi trong dé dam bao ép dugc tit ca cac coc trong
dai M1 mdt 1an ma khong phai di chuyén khéi déi trong.
* Tinh toan dai trong:
- Véi cong trinh ¢6 s6 luong coc & dai méng M1 ¢6 9 coc ta thiét ké gia coc sao
cho méi vi tri ding ép duoc 9 coc dé rat ngan thdi gian ép coc.
- Dung dbi trong 1a cac khdi c6 kich thude (3x1x1)m cé trong luong :
Pgt = 3x1x1x2,5 = 7,5(t)

250 - Thiét ké gia ép c6 cau tao

[ L

T [ W bang dam t6 hop thép to hop

- — = . A n
| | il [ | | chir I, bé rdng 30cm cao
0 | 6 o 60cm.
7 6]
= [ ] — I =
] J Hinh vé&: Gi4 ép
coc
Pep
- Chon gia theo cong thuc: Dy =2,|[=—5—
I.P d "k

Trong d6 : nk = 2 1a s6 kich c6 trong may
Pd = (210: 310) Kg/cm2 = (210;310) T/m2
Chon Pd =310 T/m2
Pep=110T

P
Dy =2 & _o | 110 _4o3m
ILP 40 11.310.2

Chiéu dai ban ép : L >2I+5DxI + (nx-1) 3Dc

L >2.3 +5.0,23+(2.1,3-1).3.0,3 = 9,94m
Chiéu rong ban ép :B >3Dxl + (ny-1) 3Dc + 2bd

B >3.0,5+(2.0,9-1).3.0,3+ 2.0.15 = 2,52m
Chon L=10m, B=3m
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Luc gy lat khi ép Pg, = 0.7 x Ppgy =0.7x160= 112 T. Gia tri d6i trong Q mdi bén

duoc xac dinh theo cac diéu kién:

+ Piéu kién chéng lat khi ép coc 6 1:

2Q

1500

900

2400

2Q.1,5>2,4.P,,
o> 24154

+ Piéu kién chéng lat khi ép coc 6 3:

Q

=123,2 T (Q la trong luong mdi bén cua dbi trong )

7777,

1500

3500

3500

8500

1,5.Q +8,5.Q > 5.P,
5.154
[] >
>0

=771T

Vay chon d6i trong mdi bén can 1a :

Kich thudc khung dan va khéi ddi trong nhu hinh vé:

Q=123T gdm 17 cuc 3xIxImcdq=75T.
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Hinh v&: M4y va thiét bi ép coc
Ghi chu: 1 khung dan di dong; 2 kich thuy luc; 3 d6i trong; 4 dong hd do ap luc;
5 may bom dau; 6 khung dan cb dinh; 7 ddy dan dau;
8 bé d& ddi trong thép 1600x300; 9 dam dé; dam ganh; 11 chét.
b. Céac yéu cau k¥ thuat dbi véi thiét bi ép coc:
- Luc nén 16n nhat cua thiét bi khong nho hon 1,4 1an lyc nén 16n nhat P,™
- Luc nén cua kich phai dam bao tac dung doc truc coc khi ép dinh, khong gay
lyc ngang khi ép.
- Chuyén dong cia pit tong kich phai déu, va khéng ché duogc tdc do ép coc.
- Pong hd do ap luc phai twong xtimg voi khoang luc do.- Thiét bi ép coc phai dam
bao diéu kién dé van hanh theo ding qui dinh vé ATLD
- Gia trj do 4p luc 16n nhét cua dong hd khong vuot qua hai lan ap luc do khi ép
coc, chi tiéu huy dong 0,7 + 0,8 kha nang tdi da cua thiét bi.
c. Phuong phap ép coc:
* Chuan bi ép coc:
- Trudc khi ép coc can phai co di bao cio dia chat cong trinh, ¢ ban do bo tri
mang ludi coc thudc khu vuc thi cong. Phai c6 hd so vé san xuét coc bao gém
phiéu kiém nghiém, tinh chét co 1y ctia thép va cap phdi bé tong.
* Tién hanh ép coc: Pua may vao vi tri ép lan lugt gom cac budc sau:

- Van chuyén va lap rap thiét bi ép coc vao vi tri ép dam bao an toan.
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- Chinh may méc cho cac dudng truc cua khung may, truc cua kich, truc ctia coc
thang dimg tring nhau va nim ciing mot mit phang vudng géc voi mit phiang
chuan dai mong. Do nghiéng khong duge vuot qua 0,5%.
- Tru6e khi cho may van hanh phai kiém tra lién két ¢6 dinh mdy, xong tién hanh
chay thir, kiém tra tinh 6n dinh cta thiét bi ép coc (gdm chay khong tai va chay c6
tai).
- Kiém tra coc va van chuyén coc vao vi tri trude khi ép. Vi mdi doan coc ta dung
dé ép dai 6 (m), co trong luong la: m=0,3x0,3x6x25=1,35(T).
- Ta dung can truc dé dwa coc vao vi tri ép va dich chuyén cac khdi dbi trong sang
vi tri khac. Do vay trong lugng 16n nhét ma can truc can nang la khi cau khéi dbi
trong ning 7,5 (T) va chiéu cao 16n nhét khi ciu coc vao khung dan. Do qua trinh
ép coc can truc phai di chuyén trén mat bang dé phuc vu cong tic ép coc nén ta
chon can truc ty hanh banh hoi.

*Chon cdu phuc vu ép coc:

- Cau dung dé cau coc dua vao gia ép va boc xép doi trong khi di chuyén gia ép.

- Xét khi cdu dung dé cu coc vao gia ép theo so dd khong cd VAt can: o = otma= 70°.

+Xac dinh d§ cao nang can thiét:

} 1500

H=hy+ hy+ hygte—-c
=10+05+6+15-15=165m
Trong d6: hg = 10 m Chiéu cao gia
do.

— - hg = 0,5 m Khoang cach an toan.

HCK=6000

- hee=6m Chiéu cao ciu kién(Coc)

18000

- ¢ = 1,5 m Khoang cach can véi doi

trong

10000

-¢=1,5m Khoang cach diém dudi

can so v&i mat dat.

He=1500,

Hinh v&: Thong s6 cau lap cdt vao gia ép

+Chiéu dai can:
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H-h -
L= Mo 16,5 1(,)5:16m
sinao sin70

+Tam Vi
R = L.cosa + r = 16.cos70°+1,5 = 7m
+ Trong lugng coc: Geo = 6.0,3°.2,5.1,1=1,49 T

+ Trong luong cau lap Q= GCOC Ki=1,49.13=193T
- Vay céc thong s khi chon cau 1a:

L=16m R=7m

H=16,5m Q=193T

#Xét khi boe xép ddi trong:

- Chiéu cao nang can:
H=hg+hythgte—c=665+05+1+15-15=8,15m
(Chiéu cao cta khdi d6i trong: he = 6 + 0,5 + 0,15 = 6,65 m)

- Trong luong cau: Qn=Q.1,3=7,513=9,75T

—C+e¢€
tgatu‘?’/ ot — _\/6 65— 15+15_1,46

- Vay goc nghiéng téi vu cua tay can : o= arctgl,46 = 56°
et tMat thy C+€ b _665+05+1-15+15 3

sin 560 2.c03560

=10,3m

sin %y, 2.C0S a4y,

-Tam véi:
R = l.cosoy,+ r = 10,3 cos56° + 1,5 =7,26 m
- Vay céc thong s6 chon cdu khi bbc xép ddi trong la:
L=10,3m R=7,26m
H=7,36m Q=9,75m
Do trong qué trinh ép coc can truc phai di chuyén trén khip mit bang nén ta
chon can truc ty hanh banh hoi.
Tu nhiing yéu td trén ta chon can truc tu hanh 6 t6 dan dong thuy luc NK-200

co cac thong so sau:

Hing | Stcndng | Tamvéi | Chiducao | Dodai | Podai | Thoi | Tdcdd
$X | Qmax/min | Lmax/min ndng can chinh | can gian quay
Hmax/min phu
KAT |20/6,5(T) |3/12(m) |235/40m |1028m |7,2m |14phat | 3,1
@) -23m v/phut
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*Chon cdp cau doi trong:
- Chon cap mém c6 ciu tric 6 x 37 + 1. Cudng do chiu kéo cua cac soi thép trong cap
la 150 Kg/ mm?, s6 nhanh day cap la mot day, ddy dugc cubn tron d& 6m chit 1iy coc
khi cau.
+ Trong luong 1 ddi trong 1a: Q=7,5T
+ Lyc xuat hién trong day céap:
s=_ P -752 —965T.
n.coso. 1.4+/2
Véin : S6 nhanh ddy, 14y s6 nhanh 1a 4 nhanhn =4
+ Luc lam dut day cap:
R=k.S (Véik =6 : Hé s an toan day treo).
1 R=6.265=159T.
- Gia sir soi cap c6 cudong do chiu kéo bang cap cdu o = 160kg/mm?
R 15900

Dién tich tiét dién cap: F > — ==——— = 99,38 mm?’
c 160

I1.d?

Mat khéc: F = >99,38 = d > 11,25 mm.

- Tra bang chon cap: Chon cip mém c6 ciu triac 6x37+1, c6 dudong kinh cap 12mm,
trong lugng 0,41kg/m, lyc lam dut day cap S = 5700kg/mm?
- Khi dua coc vao vi tri ép do 4 mit cua khung din kin nén ta dua coc vao bang cach

dung cau nang coc 1én cao, ha xuéng dua vao khung dan.
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- Theo dinh mtrc may ép (AC.26212 trong dinh mirc dy toan 24 - 2005) ddi véi coc

tiét dién 30x30m, dit cap I ta tra dugc 4,9ca/100m coc, str dung 1 may ép ta c6 sb ca

(12x366)x4,9
100

du kién khoang 22 ngay ( chua ké thoi gian thi nghiém nén tinh coc ( s6 coc can nén

may can thiét = =215ca. Chon 1 may ép 1 ca, thoi gian phuc vu ép coc

tinh >1% tong sb coc va khong it hon 3 coc)

+ Tién hanh ¢p doan coc Cq:

Khi day kich tiép xtic voi dinh coc thi diéu chinh van ting dan ap luc, nhitng gidy dau
tién ap luc dau tang cham dan déu doan coc C; cidm sau dan vao dit vdi van toc xuyén
< 1 (m/s). Trong qua trinh ép ding 2 mdy kinh vi dit vudng goc véi nhau dé kiém tra
d6 thang dimg cua coc lic xuyén xubng.

Khi diu coc C; cach mat dit 0,3+0,5 (m) thi tién hanh lép doan coc C,, kiém tra bé
mit 2 dau coc C, stra chira sao cho that phéng.

Kiém tra cac chi tiét nbi coc va may han.

Lép doan coc C, vao vi tri €p, cdn chinh dé duong tryc cua coc C, trung voi truc kich
va trung véi tryc doan coc C; d§ nghiéng <1%.

Gia 1én coc mét luc tao tiép xuc sao cho ap luc & mit tiép xuc khoang 3 + 4 (Kglem?)
roi méi tién hanh han ndi 2 doan coc Cy, C, theo thiét ké.

+ Tién hanh ¢p doan coc Cy:

Tang dan 4p luc ép dé cho may ép co dii thoi gian can thiét tao du ap luc thing duoc
Iuc ma sat va luc can cia dat & mili coc, giai doan dau ép vai van toc khong qua 1
(m/s). Khi doan coc C, chuyén dong déu thi mai cho coc xuyén véi van tée khong qua
2 (m/s). Vi doan coc Cj ta tién hanh twong ty nhu doan coc Cs. Ta sir dung 1 doan
coc €p am dé ep d4u doan coc Cq xuéng 1 doan — 0,7 (m) so v&i ¢t thién nhién.

+ Khi lyc nén tang dot ngot tirc 1a miii coc da gap phai dat cung hon (hodc gap di vat
cuc bo) nhur vy can phai giam luc nén dé coc ¢ du kha ning vao dat cing hon va giir
dé luc ép khong qué gia tri toi da cho phép.

+ Két thiic cong viée ép xong 1 coc:

Coc duoc coi 1a ép xong khi thod man 2 diéu kién sau:

- Chiéu dai coc duoc ép siu vao trong 1ong dat dai hon chiéu dai téi thiéu do thiét ké
qui dinh.

- Luc ép vao thoi diém cudi cung dat tri s6 thiét ké qui dinh trén sudt chiéu sau xuyén
> (3d = 0,9m). Trong khoang dé vén toc xuyén phai < 1(cm/sec).

Truong hop khong dat 2 diéu kién trén ngudi thi cong phéi bao cho chii cong trinh va
thiét ké dé xir 1y kip thoi khi can thiét, lam khao sat dat bo xung, lam thi nghiém kiém

tra d€ c6 co s& ly luan xur ly.
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d. Ghi chép theo ddi luc ép theo chiéu dai coc:
- Ghi luc ép coc dau tién:

+ Khi mili coc dd cdm sdu vao dat 3050 (cm) thi ta tién hanh ghi cac chi s6 luc dau
tién. Sau d6 ctr mdi 1an coc di sdu xudng 1(m) thi ghi luc ép tai thoi diém d6 vao sb
nhat ky €p coc.

+ Néu ddng ho ting 1én hay giam xudng dot ngdt thi phai ghi vao nhat ky thi cong do
sdu va gia trj luc ép thay doi néi trén, xem xét va tm bién phap xu 1.

- Sb nhat ky ghi lién tuc cho dén hét do sau thiét ké. Khi luc ¢ép tac dung 1én coc co gia
tri bang 0,8P ép max thi can ghi lai ngay d6 sau va gia tri d6.

- Bat du tir ¢ sau ¢6 ap luc T = 0,8P ¢ max = 0,8x160 = 128 (T) ghi chép luc ép tic
dung 18n coc g véi timg do sau xuyén 20 (cm) vao nhat ky. Ta tiép tuc ghi nhu vay
cho téi khi ép xong mot coc.

- Sau khi ép xong 1 coc, ding can cau dich khung dan dén vi tri méi cua coc (43 danh
dau bang doan gd chén vao dat), cd dinh lai khung dan vao gia ép, tién hanh dua coc
vao khung dan nhu trude, cac thao tac va yéu cau k¥ thuat giéng nhu di tién hanh. Sau
khi ép hét s6 coc theo két cau cuia gia ép, dung can truc cau cac khoi ddi trong va gia
ép sang vi tri khac dé tién hanh ép tiép. Kich thudc cia gia ép chon sau cho voi mdi vi
tri clia gia ép ta ép xong duoc sb coc trong 1 dai.

- Cr nhu vay ta tién hanh dén khi ép xong toan bo coc cho cong trinh theo thiét ké.

e. So dd tién hanh ép coc: (Ban vé thi cong ép coc)

f. Tién hanh thi nghiém nén tinh coc:

Viéc thtr tinh coc duoc tién hanh tai nhitng diém c6 diéu kién dia chat tiéu biéu trude
khi thi cong dai tra , thiét bi thi cong va diéu chinh d6 an thiét ké. S6 coc thir tir 0,5 -
1% s6 lugng coc dugc thi cong, song khong it hon 3 coc.

& day tong sd coc cua cong trinh 1a: 298(coc).

S6 coc kiém tra 1a: 1%. 366 = 366. Chon 3 coc dé thi nghiém nén tinh.

Quy trinh gia tai coc:

Coc duoc nén theo timg cip, tinh bang % cua tai trong thiét ké. Tai trong dugc ting
1én cdp m6i néu sau 1(h) quan sat d6 1an cua coc nhod hon 0,02 (mm) va giam dan sau
mdi 1an trong khoang thoi gian trén.

g. Cdc sur c6 xay ra khi dang ép coc.

* Coc bi nghiéng 1éch khoi vi tri thiét ké:

+ Nguyén nhan: Gap chudng ngai vat, miii coc khi ché tao co do vat khong déu.

+ Bién phap xir li: Cho ngimg ngay viéc ép coc va tim hiéu nguyén nhan, néu gip vat
can c6 thé dao pha bo, néu do mili coc vat khong déu thi phai khoan dan hudng cho

coc xuong duang hudng.
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* Coc dang ép xudng khoang 0,5 dén 1 m dau tién thi bi cong, xuit hién vét nit giy ¢
vung chan coc.
+ Nguyén nhan: Do gap chudng ngai vat nén luc ép lon.
+ Bién phép xir li: Cho dirng ép, nhd coc v& hoidc gy, thim do di vat dé khoan phé bo
sau d6 thay coc méi va ép tiép.
*Khi ép coc chua dén d6 sau thiét ké, cach do sau thiét ké tir 1 dén 2 m coc da bj chdi,
c6 hién tugng bénh dbi trong giy nén sy nghiéng 1éch lam giy coc.
Bién phap xur li:
+ Cit bo doan coc giy.
+Néu coc gy khi nén chua sau thi dung kich thuy luc dé nhd coc 1én va thay coc khac.
*Khi luc ép vira dén tri sé thiét ké ma coc khong xudng nita trong khi do luc ép tac
dong 1én coc tiép tuc tang vugt qua Pgp max thi trude khi dung €p coc phai nén ép tai do
sdu d6 tir 3 dén 5 1an voi luc ép do.
Khi d3 ép xubng do sau thiét ké ma coc chua bi chdi ta van tiép tuc ép dén khi gip do
chéi thi lic d6 méi dimg lai. Nhu vay chiéu dai coc s& bi thiéu hut so véi thiét ké.
Do d6 ta s& bd tri d6 thém cho doan coc cudi cung.
8.2.7. An toan lao dong trong thi cong ép coc:
- Céc qui dinh vé an toan khi cau lap.
- Phai c6 phuong an ATLD dé thuc hién moi qui dinh vé an toan lao dong co lién
quan.
- Khi thi céng coc can chi ¥ nhét 13 an toan cau lip va an toan khi ép coc & giai doan
cudi cua nd. Can chu y vé tdc do tang ap luc, vé ddi trong tranh kha ning c6 thé giy
mat cin bang ddi trong gay 14t rat nguy hiém.
- Khi thi cong ép coc can phai huéng dan cong nhan, trang bi bao ho, kiém tra an toan
cac thiét bi phuc vu.
- Chép hanh nghiém chinh ngit quy dinh an toan lao dong vé st dung, van hanh may
¢ép coc, dong co dién, can cau, may han dién cac hé to1, cap, rong roc.
- Céc khéi d6i trong phai dugc chong xép theo nguyén tic tao thanh khdi 6n dinh.
Khong dugc dé khbi ddi trong nghiéng, roi, d6 trong qua trinh thir coc.
- Phai chap hanh nghiém ngit quy ché an toan lao dong & trén cao
8.3.THI CENG NaN VA MONG
8.3.1. Lya chon phuong an dao dat:

- Theo thiét ké, cac dai moéng trén coc ép 300x300mm (coc dai 12m, bao gém 2
doan coc) co cac kich thude sau: Mong M1 kich thude 2,4x3,2x2,1m ; Mong M2 kich
thudc 4,2x6,93x2,1m; Mong M3 kich thu6c2,4x6,93x2,Im. Méng M4 kich
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thudcel,2x1,2x2,1m; Méng M5 kich thude 3,3x5,93x2,1m.Cac dai mong co cdt day la -
2.55m (cbt nén tang 1 1a+0.00m; cu ngodi nha Ia -0,15m,cot dat ti nhién 1a - 0.35m).

- Khi thi cong cong tic dat can hét sic chu y dén do ddc 16n nhét ciia mai doc va
viéc lwa chon do dbc hop 1y vi n6 anh hudng téi khdi lwong cong tac dit, an toan lao

dong va gia thanh cong trinh.

- Chiéu rong day ho dao toi thi€u phai bang chiéu rong cua két cau cong vaéi
khoang cach neo chang va dat van khudn cho dé mong. Trong truong hop dao c6 mai

doc thi khoang cach gitra chan két cau mong va chan mai doc t61 thiéu bang 30 cm.

- it thira va dat khong dam bao chat luong phai d6 ra bii thai theo dung quy dinh,

khong duoc do bira bai 1am dong nudc, gy ngip Gng cong trinh, gy tré ngai thi cong.

- Khi dao dat ho mong cho cong trinh phai dé lai 16p dat bao vé chong xam thuc va
pha hoai ciia thién nhién(gid, mua..). Bé day 16p dat bao vé do thiét ké theo quy dinh
nhung t6i thiéu bang 10 cm. Lép bao vé chi duoc boc di trude khi thi cong xdy dung
cong trinh.

8.3.2. Tién hanh dao dat: (tinh toan khoi luong dao lwa chon so dd dao ):
-Trude khi tién hanh dao dat k¥ thuat tric dac tién hanh cim cac cot mbc xac dinh
vi tri kich thudc hd dao. Vi tri c6t mbe phai nam ¢ ngoai duong di cua xe co gidi va
phai dugc thuong xuyén kiém tra.
a. Phuwong an dao mong
- Phuwong an két hop giita co giGi va thii cong.
Pay 1a phuong an toi vu dé thi cong. Ta s& ddo bang mdy tdi cao trinh ddy gidng mong
& ¢dt— 1,2 m so v6i ¢t thién nhién, con lai s& dao b::ing thu cong.
Theo phuong 4n nay ta s& giam tdi da thoi gian thi cong va tao diéu kién cho
phuong tién di lai thudn tién khi thi cong.  Hg coeisi = 1,7 M
Hd thi cong = 0,5M
Dit dao duoc bang may xuc 1én 6 t6 van chuyén ra noi quy dinh. Sau khi thi cong
xong dai méng, giing mong sé tién hanh san 1ap ngay. Cong nhan thu cong duoc sir
dung khi may dao gan dén cbt thiét ké, dao dén dau stra dén day. Hudng dao dit va
huéng van chuyén vudng goc voi nhau.
Sau khi dao dat dén cot yéu cAu, tién hanh dap dau coc, bé chéch chéo cot thép dau coc

theo dung yéu cau thiét ké.
- Khi thi cng cong tac dat can hét sirc chi y dén d6 ddc 16n nhat cia mai déc .

- Chiéu rong day hé dao t6i thiéu phai bang chiéu rong cua két cau cong véi khoang
cach neo ching va dat van khuon cho dé mong. Trong trudng hop dao co6 mai doc thi
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khoang cach gilra chan két cau mong va chan mai doc toi thiéu bang 30 cm ta chon

khoang cach la 50cm.

- Dit thira va dit khong dam bao chat lugng phai d6 ra bai thai theo dung quy dinh.

b. Thé tich ddt dao hé méng

Chiéu sau dat dai cua mong M1 1a hy, = - 2,2 m so vo1 mat dét ty nhién. Nhu vay dai
coc s& nam trong 16p 1, 14 16p cat pha déo. Do muc nudc ngam thip ,khéng anh huong
dén phan dao dat nén c6 thé khong can gia ¢6 mi¢ng ho dao chong sut 16 (ma chi can

mo rong ta luy theo quy pham trong qua trinh dao dat).

Do cha yéu méng nam trong 16p céat pha déo. Tra bang 1- 1 ing véi 16p cat, ta duoc
d6 doc cia hd dao 1a: 1 : 1. - B =H.1 =2.2.1 =2,2m. Vay kich thuc mit trén hd

mong :b =a+ 2B
V61 ala canh day(da mé rong).
H 14 chiéu sau.

B 1a d0 m& rong cua miéng ho mong .

Mong M1 | Mong M2 | Mong M3 | Méng M4 | Méng M5

KT daydai |2,4x3,2m [4,2x6,93m |24x693m [12x12m |3,3x593m

ho méng

KT day 36x44 m |54x81m |36 x81m |24 x24m |45x7,13m

- Xdc dinh khéi heong dat dao:

- Trén co sé kich thuéce hd dao trén ta chon giai phap dao thanh ao
C6 kich thudc hd mong 1a: 22x50,8 m
Kich thuéc mat trén hd mong 1a:26,4x55,2 m

2 H
- Thé tich hao méng dugc tinh toan theo cong thue: V = E.[a.b + d-b.ca+ C.d:l

Trong d¢6:  H: Chiéu sau khdi dao.
a,b: Kich thudc chiéu dai, chiéu rong day hao.
¢,d: Kich thudce chiéu dai, chiéu rong miéng hao.
*Véi mong doan truc (A-D)(1-8)
*Khdi lugng dat dao bang may 1 :
V1= %[22.50,8+ (55,2-50,8)(26,4—22) +26,4.55,2] =735m°

Trir phan ngoai truc A, 1
1
>
*Khoi luong dat dao bang thi cong 1a :

V3 =0,5. (Vmit Vmz +Vus +Vius)= 0,5 (253,44+262,44+58,32+31,95)= 303,1 m®

V2= 2{5,2.1,7+ 2.1,2.1,2]7,2 =148m°

Trang:

120




Trir phin ngoai truc A, 1

V4 = 2[5,2.0,5%.
*Voi mong doan truc (A-A*) (4-5)
*Khdi luong dat dao bang may 14

V5 = w.(su, 75.2) =76 m®

2.0,5.0,5}.7,2 =41m®

Khéi luong dat dao bang thu cong 1a :

V6= 20,5.(2,4.2,4)=13 m°

Vay khéi luong dat dao bang may cua cac hd moéng 14 :
V* =V1-V2+V5 =735-148+76=663 m3

Khéi luong dat dao bang thu cong ciia cac hd mong 1a :
V** =VV3-V4+V6 =303,1-41+13=275,1 m3

Tong khdi lwong dat dao cia cac hd mong 13

V = V*+V** =663+275= 938 m3

b. Thé tich ddt ddp

*V&i mong M1: Vii=16.24.32.11=135m°
VI6t=16.2,6.3,4.0,1=14m3

*Véi mong M2: Va@i=6.42.693.1,1=192m°
Vi = 6.4,4.7,13.0,1 =19 m?

*V&i méng M3 : Vgui=2.2,4.693.1,1=366m°

Vig=2.01.26.713=37m°
*Voi mong M4 Vgi=2.1,212.11=32m°
Vig=2.01.14.14=04m°
*Thé tich bétong giang:
Vgiing = 0,4.0,7 . 136 = 38,1 m°
Trong d6 136m 1a tong chiéu dai cua giang mong
Khdi luong bétong mong dung dé d6 cho toan cong trinh:
Vimong =Vist + Vaai + Vitng = 37,1 + 366,8 + 38,1 = 442 m?
= Sau khi d6 xong bétong méng, ta tién hanh lap hé méng. Luong dat dung dé lap
hé mong la:
Viip = Vaio - Vinong/Kioi =(938 — 442)/1,03 = 472,5, m°
— Khdi lugng dat thira:
Vinia = Vaao — Vigp = 938 — 472,5= 465,5m°
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BANG THONG KE CONG TAC DAT

Khéi luong dao Khéi luong dao
may thu cong

Khéi luonglip
méng

Khéi luong ché di

663 m® 275 m®

4725 m®

4655 m’

d. Chon mdy dao ddt

- Chon mdy dao gdu nghich theo diéu kién :

Rdao { b+m.h+1+ 0,5¢
Trong d6 : mai ddc m=1: 1

bé rong cua hd dao chon b =3,2m

Chon chiéu rong duong may di chuyén ¢ = 4m

Ry ( 3,2 + 1/3 x 2,1+1+ 0,5x4 = 6,9m
Do sau dao 16n nhat:  Hgy, ¢ 3,25 m.
Chiéu cao d6 16n nhit :

His ( Hyew +1m=2,945 + 1 = 3,945,
=>hon may dao gau nghich EO — 3322B1

*Cac thong s6 cua may :

Dung tich Bén kinh Chiéu cao

gau dao do

Chiéu sau

dao

Chiéu rong Trong

may lugng may

0,5m?®. 7.5m 4,8m

4.2m

14,5m 3m

*Nang suat dao:

k
N = q k_d Nek th (mslh)

t

g = 0,5m* ( dung tich gu)

ke= 0,8 (hé s day gau = dat cap I khd 0,75 + 0,9)

ki = 1,4 (hé sb toi x6p cua dat)
Ky = 0,7 (hé s6 thoi gian )

o= 3600
o Tck

Tck = tck X kvt X kquay
May EO-3322B1 c0 ty = 17 giay
Goc quay = 90° - k, =1

dat d6 1én thung xe — Kguay = 1,1
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T =17 x 1,1 x1 =18,7(s)
Sb chu ky ciia may trong 1 gio
Ny = 3600: 18,7 =192,51(h™)
Ning suat dao: N = 0,5.(0,8/1,4).192,51.0,7 = 38,502 m%/h
Ning suat mdi ca: N = 38,502 x 8 = 308.016 m*/ca ( ca may 8 gio )
S6 ca may can thiét dé dao hét dat mong:
663
308,016

n:i: = 2,15ca
N

e. Tiéu nuoc va ha myc nwdc ngam

Vi myuc nuéc ngdm nim & rat sdu, cong trinh ndm trong khu vuc di c6 hé thong
thoat nuéc da duge thi cong hoan chinh. Nén trong qué trinh thi cong dao dat hd mong
ta khong can quan tdm dén giai phéap tiéu thoat nudc ngdm va nudc mit ma chi can
cht ¥ bd tri may bom du phong dé bom thoat nudc mua & dong lai trong cac hdé mong
khi can thiét.

[ Sw cé thuong gdp khi dao dat

Pang dao dat gap troi mua to lam cho dat bi syt 16 xudng ddy méng. Khi tanh mua
nhanh chéng 1ap hét chd dat sap xudng, luc vét dat sap 10 can chita lai 15cm day hd
dao so véi cot thiet ké.

Cén ¢ bién phap tiéu nudc bé mat dé khi gap mua, nudc khong chay tir mat dén
day hé dao.

Khi dao gip da "mo coi nam chim” hodc khéi ran nam khong hét ddy mong thi phai
pha bo dé thay vao bang 16p cat pha da dam roi dam k¥ lai dé cho nén chiu tai déu.

g. So do t6 chikc thi cong dao ddt méng

Do viéc sir dung lai dat dao dé 1ap hd méng va dit nén, nén dat dao lén phai dugc
tap két xung quang hd mong dao sao cho vira dam bao an toan vira thuan tién trong thi
cong, giam toi da viée trung chuyén dat khong can thiét nham giam gié thanh thi cong.

Sau khi dao xong hé mong bang thii cong va sira lai hd méng cho bang phing,ding
cao trinh thiét ké, dong thoi thi cong 16p bé tong 16t bang d4 1 x 2. Sau khi chuan bi
xong hd mong thi bat dau thi cong dai coc.

8.3.3. Ky thudt thi cong dai méng, giang méng
1. Giac dai coc:

- Trudc khi thi cong phan moéng, ngudi thi cong phai két hop véi nguoi do dac trai

vi tri cong trinh trong ban v& ra hién truong xay dung. Pam bao day du toa do cua

tung hang muc cong trinh. Bén canh d6 phai ghi rd cach xac dinh ludi 6 toa do, dua
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vao vat chuén sin c6, dua vao mbc QG hay mbc dan suit, chuyén mbc vao dia diém
xay dung.

- Trai ludi 6 trén ban v€ thanh ludi 6 trén mat hién truong va toa do cua géc nha dé
gidc mong. Chu ¥ dén sy mé rong do dao ddc mai dat.

- Khi gidc méng can dung nhimng coc gd dong sau cach mép dao 2m. Trén cac coc,
dong miéng gb co chiéu day 20mm, rong 150mm, dai hon kich thuéc moéng phai dao
400mm. Pong dinh ghi diu truc ciia méng va hai mép méng; sau d6 déng 2 dinh vao
hai mép dao da ké dén mai déc. Dung cu ndy c6 tén 1a ngua danh dau tryc moéng.

- Phan dao bang may ciing lay voi bot danh dé dau vi tri ddo.

2. Pha bé tong dau coc:

- Bé tong dau coc dugc pha bo 1 doan dai 45 cm. Ta st dung cac dung cu nhu may pha
bé tong, choong, duc...

- Yéu cau cta bé miat bé tong dau coc sau khi pha phai c6 dd nham , phai vé sinh
sach s& bé mit dau coc trude khi dd bé tong dai nham dam béo lién két gifra bé tong
dai va bé tong coc.

- Phan dau coc sau khi dap bo phai ngam vao dai mot doan 15 cm.

8.3.4. Cong tdc cot thép dai va giang mong:

*Gia cong cot thép.

+ Gia cong cdt thép phai dugc tién hanh & khu vyc riéng, xung quanh ¢6 rao chan

+ Cat ,udn ,kéo c6t thép phai dung nhimng thiét bi chuyén dung, phai c6 bién phap
ngan ngira thép vang khi cat cot thép co doan dai hon hodc bang 0,3 m.

+ Ban gia cong cdt thép phai duoc cd dinh chic chin, néu ban gia cong cbt thép co
cong nhan 1am viéc & hai gia thi & giita phai c6 ludi thép bao vé cao it nhat 13 1,0 m.

+ Khi nan thang cbt thép tron cudn bang may phai che chian bao hiém & truc cudn
trude khi mé may ,hdm dong co khi dua dau ndi thép vao truc cudn.

+ Khi gia cong cdt thép va 1am sach ri phai trang bi day du phwong tién bao vé ca
nhan cho cong nhan.

+ Trude khi chuyén nhitng tim ludi khung c6t thép dén vi tri lap dat phai kiém tra
cac moi han, nat bude. Khi han cbt thép chd can tudn theo quy dinh cta quy pham .

+ Budc ¢t thép phai dung dung cu chuyén dung

+ Nbi thép : viéc ndi bude (chéng 1én nhau) ddi véi cac loai cong trinh dugc thuc
hién theo quy dinh cta thiét ké. Khong ndi & chd chiu Iyc 16n va chd udn cong. Trong
1 mat cit ngang cua tiét dién ngang khong qua 25% tong dién tich cua cdt thép chiu

luc dbi véi thép tron tron va khong qua 50% ddi véi thép co go.
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+ Khi dung lap cbt thép gan dudng day dan dién phai cit dién truong hop khong
cit duoc dién phai c6 bién phap ngin ngira cot thép cham vao diy dién.

*Ldp dung cot thép.

- Sau khi d6 bé tong 16t mong khoang 2 ngay ta tién hanh dit cbt thép dai moéng

- C6t thép dai duoc gia cong thanh 1udi theo thiét ké va duoc xép gan miéng hao
mong. Cac ludi thép nay duoc can truc thap cau xudng vi tri dai mong. Cong nhan s&
diéu chinh cho ludi thép dit ding vi tri cta né trong dai.

- Lap bu 16ng cho dé lién két véi cot.

+ Khi ldp dyng cn thoa min cac yéu ciu:

- Céc bd phan lip trude khong gy trd ngai cho cac bd phan lap sau. C6 bién phap
giit 6n dinh trong qua trinh do bé tong.

- Cac con ké dé ¢ vi tri thich hop tuy theo mat do cot thép nhung khong qua Im
con ké bang chiéu day 16p bé tong bao vé va lam bang vat liéu khong dn mon cong
trinh, khong pha huy bé tong.

- Sai léch vé chiéu day 1p bé tong bao vé khong qua 3 mm khi a < 15mm va 5mm
d6i véi a > 15mm.

* Kiém tra va nghiém thu cdt thép:

Sau khi d3 lip dat cbt thép vao cong trinh, trude khi tién hanh d6 bé tong tién hanh
kiém tra va nghiém thu thép theo cac phan sau:

- Hinh dang, kich thudc, quy cach cua cdt thép.

- Vi tri ciia cdt thép trong ting két cau.

- Su 6n dinh va bén chic cta cdt thép, chét lugng cac mdi ndi thép.

- S6 luong va chét luong cac tim ké lam dém gitra c6t thép va van khuon.

8.3.5. Cong tdc vin khuén dai va giang mong:

- Sau khi dit c6t thép ta tién hanh ghép van khuén dai va gidng moéng. Cong tac
ghép van khuon c6 thé dugc duoc tién hanh song song voi cong tac cot thép.
a) Van khuén dai mong.

- Chon loai van khuon: Van khuon thép dinh hinh dugc lién két v6i nhau bﬁng cac
khoa chir U.

B van khuon bao gom :

+ Céc thm khuén chinh.

+ Céc thm goc (trong va ngoai).

+ Céc tdm van khuon nay duoc ché tao bang ton, c6 sudn doc va sudn ngang day
3mm, mat khuén day 2mm.

+ Céc phu kién lién két : moc kep chit U, chét chir L.
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+ Thanh chéng kim loai.

Uu diém ciia bé vén khuén kim loai:
i Cc'), tinh “van n:ng”, duc_)’f: lap ghép cho cac dbi twong két cdu khac nhau: mong
khoi1 16n, san, dam, cdt, bé ...
Tr()ng hJ:,c_mg cac yén nho, tAm ning nhét khoang 16kg, thich hop cho viéc van
chuyén lap, thao bang thu cong.
Hé s6 luan chuyén 16n do d6 s& giam dugc chi phi van khuén sau mot thoi gian st
dung.

- Céc dic tinh k§y thuat cta tAm van khuén duoc néu trong bang sau:

Rong Dai Cao M&men quan Mémen khéang
(mm) (mm) (mm) Tinh (cm®) Ubn (cm?)

300 1800 55 28,46 6,55

300 1500 55 28,46 6,55

220 1200 55 22,58 4,57

200 1200 55 20,02 4,42

150 900 55 17,63 4,30

150 750 55 17,63 4,30

100 600 55 15,68 4,08

- Lwea chon khodng cdch swon ngang ( tinh dién hinh cho méng M1 ):
* Cac lyc ngang tac dung vao van khuon:

Van khudn thanh dai mong chiu tai trong tac dong 1a 4p luc ngang cua hdon hop
bé tong moi do va tai trong dong khi dam dui bé tong.

Theo tiéu chuan thi cong bé tong cdt thép TCVN 4453-95 ta tinh toan:

- 4p luc ngang t6i da cua vita bé tong tuoi:

pI = n.y.H.b = 1,3. 2500.0,7.0,3 = 975 KG/m.
(H = 0,7m 1 chiéu cao 16p bétong sinh ra ap luc khi diung dam dui)
v- Dung trong cla béténg: y = 2500KG/m®
n- HE sb tin cayn=1,3
b- Bé& rong van khuon (b = 0,3m)

- 4p luc khi dAm bé tong biang may vao van khuén:
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PY=1,3x400.0,3 = 156 KG/ m.

Tai trong ngang tong cong tac dung vao van khuén la:

tt

tt tt
q =P1+P2 =975+ 156 = 1131 KG/ m = 11,31KG/ cm.
Goi khoang cach giira cac suon ngang 13 L, coi van khuon mong nhu dam lién tuc véi

cac gobi tua 1a sudn ngang.

Ta c6 so do tinh:

SUON NGANG VK THEP

F—— SUONBUNG

CHONG XIEN

Lsn

|
L~
4 °eé >

q"Le

10
i

SO DO TiINH VK DAl MONG

Lsw
|

Mo men trén nhip cua dam lién tucla:
qtt % 2
M_ =— S <RWy
10
Trong do:
+R: Cudng dd cta van khudn kim loai R =2100 (Kg/cm?)
7=0,9 - hé sd diéu kién lam viéc

+W: M6 men khang udn cua van khuén, véi bé rong 30cm ta co W = 6,55(cm®)

Tirdo — ly< [FORWy _ [10210065509 )00
q" 1131
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Chon I, =55 cm
* Kiém tra d¢ vong ciia van khuon:

- Tai trong dung dé tinh vong cua van khuén :

c_q% 1131
= = =22 =042 5(Kg/m
=51 (Kg/m)
tcl 4
- Bo vong f dugc tinh theo cong thuc : f =
128E.J
V6i thép ta co: E =2,1.10° DaN/cm?; J = 28,46 cm”
4
_ 9,425><655 _ 0,012 cm
128x 2,1.10° x 28,46
-1 1
- Bo vong cho phép : =——|=—"-x55=01375cm
> vong chophép s | = o1=700

Ta thdy: f <[f].n hay 0,012 <0,1375.0,85=0,117 cm
do d6 khoang cach giita cac sudn ngang bang lg, =55 cm 1a dam béo.
*Tinh kich thudc swon ngang va khoang cach suon ding:
- Chon suon ngang bang g nhom V, kich thudc: 8x10cm
- Chon khoang cach giira cac sudn dung theo diéu kién bén cta sudn ngang: coi

sudn ngang nhu dam lién tuc ¢6 nhip 13 cac khoang cach giita cac suon dimg (lyg).

q
A PV A R L
| L | La | La | L | Hinh v&: So db
Moo lam viéc chéng
AN do van khuon
N N AN A
| L | L | L | L [

*Tai trong tac dung vao sudn ngang:

- 4p luc ngang t6i da cua vita bé tong tuoi:

P;t: n.y.H.b = 1,3. 2500.0,7 = 3250KG/m2.
(H = 0,7m 1a chiéu cao 16p bétong sinh ra ap luc khi diung dam dui)
v- Dung trong cia béténg: y = 2500KG/m®
n- HE sb tin cayn=1,3
- 4p luc khi ¢Am bé tong biang may vao van khuén:
P!'=1,3x400 = 520 KG/ m”.
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Tai trong ngang tong cong tac dung vao van khuon la:

tt

tt
q'=P1+ P2 =3250 + 520 = 3770G/ m
Tai trong phan bd trén chiéu dai sudn ngang:

q"=P"xlg, = 3770.0,55 = 2073(Kg/m) = 20,73(Kg/cm)

Momen 16n nhit trén nhip:  Mppay =9 st

ttq12
Omax = OMmax =047 < [5].n = 150.0.85 Kglem®
b’ 10.b°
3 3
< [10lolb =J1015QQ858 = 87.37 cm
6" 6.20,73

Chon khoang cach gitra cac suon dung 14 = 60 cm
- Kiém tra d6 vong cta thanh sudn ngang theo cong thirc:

~ qtclg4
~ 128E.J
tt
rongds:  q°= 9-=2973 = 1798 Kg/m = 17,28Kg/cm
12 12
Vi gb co:
3 3
E=11105KGkm?);  J=2 = 810° _ees7 em
12 12
‘ I
17,2835 _ 40168 cm < [fln=—- n= 2> 0.85=0,1168 cm.

" 128x11.10° x 666,67 400" 400"
Vay kich thudc suon ngang chon 8x10 cm la ddm bao.
- Tinh kich thudc swon dung:
Coi suon ding nhu dam gdi tai vi tri cdy chdng xién chiu luc tap trung do suon ngang
truyén vao.
- Chon sudn ding bang gb nhom V. Dung 2 cdy chéng xién dé chdng suon ding & tai
vi tri c6 suon ngang. Do d6 suon dimg khong chiu udn — kich thude sudn ding chon
theo cAu tao: bxh = 10x10cm.
b) Van khuén cb cot:
Kich thudc van khudn cd cot 1on nhét 1a (60x40) cm cao 0,5m
+ So dd tinh

Xem vén khuon ¢d cot 1am viéc nhu mot dAm lién tuc chiu tai trong tdc dong phan
bd déu va duoc ké 1én cac gbi twa 1a cac gong cot. VAay tinh toan van khuodn co cot 1a
tinh toan khoang cach gitra cac gong cot.
- Xac dinh tai trong.
- Do ap luc ngang cta bé tong : q; = N.yp.H.b

Trongd6o: nh¢ sb6 vuot tain = 1,3
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Yot Dung trong riéng cua bé tong v, = 2500kg/m’
H : chiéu cao anh hudng cua thiét bi dam sau.(H = 0,7)
b : kich thudc canh 16n van khudn (b = 0,6m)
q; =1,3.2500.0,6.0,7 = 1365 kg/m
-Do ap luc d6 bé tong : g, =N . 4. b = 1,3 x 400 x 0,6 = 312kg/m
—q" = 1365 + 312 = 1677 kg/m

I N——1 <

N 7L
slg
Lg

of |

o
Lg

-
o

L 1] —

+Tinh khoang cach giita cic gong co cot:

- Goi cac khoang cach gitra cac gong co cot 1a 15, M6 men trén nhip dam lién tuc la:

ql?
M= —2
max 10

Trong do: R - Cuong do cua van khudn kim loai : R =2100 kg/cmz.
W - M6 men khang udn ctia van khudn véi cot 400x600 ding
2 tim rong 300 ta co: W=2.6,55=13,1 cm®
y - Hé sb diéu kién 1am viéc y = 0,9
-khoang cach gitra ca gong cot theo diéu kién bén :

10xRxWxy  [10x2100x131x0.9 _ 121.5¢cm
q - 16,77 ’

- Chon khoéang cach gitra cac gong cot 1a 1;=50 cm. Dung gong kim loai

M
O'ZwﬁR7/3|gS\/

( gdm 4 thanh thép hinh tiét dién [ lién két v6i nhau bang cac bu 16ng ).
+ Kiém tra d6 vong ctia van khudn co cot:

- Tai trong dung dé tinh vong ctia van khudn c6 ¢t ( Dung tri so ti€u chuan ).

tt
g°= & 1577 - 13 98 kg/m
12 12
tc 4
- Bg vong cua van khuon duogc tinh theo cong thue: = TZSXEIJ

Trong do6:
E - M6 dun dan hdi cua thép; E = 2,1.10° kg/m®,
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J - M6 men quan tinh cia bé rong van J = 2.28,46 = 56,9 cm”

_ 13,98x50°
128x1,1.10° x 666, 67

- B6 vong cho pheép: [f] =1/400 = 60/400 = 0,15 cm

f < [f].n do d6 khoang céach gitta cac gong c6 mong = 50 cm 1a bao dam

=0,0168 cm

c)Van khuén thanh giang mong:

Theo chiéu cao thanh gidng ta chon 2 tim van khuén (300x1800) xép nim ngang theo
chiéu dai giang mong.

Nhirng chd nio bi hg, thiéu van khuon ta b vao bang nhiing tdm van gd hodc nhiing
tam van khuon khac cho kin tuy theo yéu cau thuc té.

So dd tinh cop pha nhu dam lién tyc nhiéu nhip:

q

W PPV E VLR LT ‘
Hinh vé: So do

l L \ L l L \ L . .

’ van khuodn
Mo N N AN giéng moéng
SV E ] E RN
| L l L | L l L |

Tai trong tac dung l1én van khudn thanh giang mong:
+ ap luc ngang cua bétong tuoi : q;° = v.H.b KG/m
0" =n.y.Hb KG/m
Trong do: n- H¢ s6 tin cayn=1,3
H- chiéu cao anh huéng cua thiét bi ddm sdu: H=10,7 m
v- Dung trong cta bétong: y = 2500KG/m*
b- B& rong van khuon (b = 0,3m)
0. = 2500.0,7.0,3 = 525 KG/m
9" = 1,3.2500.0,7.0,3 = 682 KG/m
+ ap luc do d6 bétong: q,"° = P*.b
0" = n.P°b KG/m
Trong do: n- H¢ s6 tin cayn=1,3
P* = 400 KG/m®
b- B& rong van khuon
0, = 400.0,3 = 120KG/m
q," = 1,3.200.0,3 = 156 KG/m
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+ Tong tai trong tac dung 1én van khuon :

q° = 9,°+0,° = 525 + 120 = 645 KG/m

q" = g,"+q," = 682 +156 = 838 KG/m
* Tinh khoang cach giita cac nep ding
Dung nep dimg gb c6 kich thudc tiét dién: bxh = 6x8 cm
-Tinh khoang cach giita cac nep ding theo diéu kién cuong do
10[c]W.y _ \/10.150.64.0.9

! 7,41

tt 2

M = qlg <[olyW = 1< \/ ~107,98cm

—do diéu kién kich thudc ctia van khudn dai 1,8m nén ta chon khoang cach gitra cac

nep dung la: 60cm

tc 4
+ Kiém tra d6 vong ciia van khuon: _ g xl
128EJ
Trong do:
E =2,1.10°kg/m?. ;J =2.20,02 = 40,04 cm*

B 6,45x 60°*
128x 2,1x10° x 40,04

- Bg vong cho phép: [f].n = 1/400.0,85= 75/400.0,85 = 0,16 cm

f <[f].n =>Vay khoang cach gilra cac nep dirng 1a 60 cm thod man diéu kién cuong do

= 0,008 cm

va do vong

e) Van khudn san cong tac:
- San cong tac duoc thiét ké phuc vu d6 bé tong dai mong va bé tong cd6 mong, phuc
vu ngudi dimg trén d6 dé diéu khién voi bom bé tong va dam dui. Do moéng cé kich
thudc khong 16n 1am nén phai thiét ké san cong tac bac ngang qua thanh moéng dam
bao cho ngudi cong nhan c6 thé an tdm ding tai d6 dé thao tac cong viéc dé dang.
- San cong tac phai dam bao chic chan, bang phang dé thao tac (san cong tac chiu tai
trong ban than ngudi ra vao va cac thiét bi trén san).

* Tinh vén san.

+ S0 ligu tinh todn.

- Gd nhom VII bé mit rong tdm van 30cm, day 6 = 3cm.
- G6 xa gb dd van (bxh) = (80x120)mm.

+ So do tinh.

- Xem van san nhu 1 dam don gian véi

q . 3
201 do chon be rng san cong tac
b=1,2m
Nﬂ + Xac dinh tai trong :
qt.l® Trang: 132
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- Cit 1 dai ban rong 1 m
- Téi trong do nguoi va dung cu thi cong :
g =250kg/m
- Téi trong ban than coppha
02=Nn.7e.0b11.600.0,03 =19,8 kg/m

—> g% =q; + g, = 250 + 19,8 = 269,8 kg/m
+ Kiém tra theo diéu kién chju luc.

tt 2 2
Mo men 16n nhat Mmax = 2 8" = 269’88'1’2 = 48,56 kg.m
2 2
w= 2 208 = 150 o
2
— Ung suat Ién nhat:  omax= Muo _ 4856.10° 32,37kg/cm?
W 150

S0 sanh oma = 32,37kg/cm’< [c] = 120kg/cm?.
Vay diéu kién chiu luc thoa man.
+ Kiém tra theo diéu kién bién dang :
5 g“I"

frax = < =]
mX T 384" EJ [f1= 4oo
3 3
Trongdo: J= bh = 1003 = 225¢cm*
12 12
E = 1,110°kg/cm?
| =120cm
tt
g =9 - 2598 _ 554 83Kkg/m
12 12
4
frax = > : 2'25'::20 =0,24cm <[f] = i.lZO: 0,3cm
384'11.10%.225 400

Vay diéu kién d6 vong dam bao.

* Tinh khodng cdch cdy chéng dé xa gé :

+ Xac dinh tai trong

Trong luong ban than xa g6 q; = 1,1.0,08.0,12.600 = 6,34kg/m

Trong lwong do san truyén vao q, = 269,8 . 1,2/2 = 161,88 kg/m

— Oy = 161,88 + 6,34 = 168,22 kg/m

+ So dd tinh :

Xa gb duoc ké 1én cic cot chong nhu vay xem xa gb lam viéc nhu mot dam lién tuc
chiu tai trong phan b déu.

10W.[o]

tt

- Khoang céach cua cdy chong dugc xac dinh It <
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2 2
- M6 men khang uén : W = b'g _812" 192cm®
o 10192150 .
16822
Viy chon khoang cach cdy chdng lehon = 300Cm
tc |4
+ Kiém tra dé vong : f= — 1 cri= L
128" EJ 400
3 3
Trongdé: 1= blg _ 81122 =1152¢m*:  E=1,1x10°kg/cm2; | = 300cm
tt
e & _10822_ 4455 kg/m
127 12
1 1402.300° 1

= - —=0.07cm <[] = ——.300=0,75cm
128'11.10°.1152.10 400

Vay diéu kién d6 vong dam bao.

.
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e) Thi cong ldp dwng vin khuén mong:

-Van khuon dai coc dugc ché tao san thanh timg moduyn theo tng mit bén mong
virng chic theo thiét ké & bén ngoai hé mong.
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- Dung can cau ,két hop véi thii cong dé dua van khuon t6i vi tri ciia timg dai.
- Can cr vao mdc tric dac trén mit dat , cing day iy tim va hinh bao chu vi ctia
tung dai.
- Ghép van thanh hop
- Xéc dinh trung diém céc canh van khudn, qua cac trung diém dé dong 2 thudc
g0 vuong goc voi 1}hau tha doi thep day cang xac dinh tim cdt sao cho cac canh thudc
di qua cac trung di€m trung voi diém dong cia doi
- Cérdinh céc tAm van khuén voi nhau theo dang vi tri thiét ké bﬁng coc cir, neo
va cay chong.
- Kiém tra chat luong bé mat va 6n dinh cta van khuén.
- Kiém tra tim va cao trinh dam bao khong vuot qué sai s6 cho phép.
- - Khi van khuon da lap dung xong, tién hanh kiém tra va nghiém thu :
+ Do chinh x4c ctia van khuon so véi thiét ké
+ Do chinh x4c ciia cac bu 16ng neo va cac bo phan lap dat san ciing van khuon.
+ D9 chat, kin khit gitta cac tam van khuén va gitta van khuon véi mat nén.
+ Do viing chic cta van khudn, nhat 1a & cac chd nbi.
8.3.6. Thi cong bé tong dai:
a) Tinh todn khoi lwong bé téng.
*Voimong M1 : Vgu=16.24.32.11=135m°
VI6t=16.2,6.3,4.0,1=14m3
*Voi mong M2: Vgui=6.42.693.1,1=192m?
Vi = 6.4,47,13.0,1 =19 m®
*Voi mong M3: Vg =2.2,4.693.1,1=36,6m"
Vig=2.01.26.713=37m°
*Voi mong M4:  Vgi=2.1212.11=32m°
Vig=2.0,1.1212=04m°
*giang mong; Viang =0,4.0,7.136 = 38,1 m?®
Vii=0,5.0,1.136=6,8 m°
Trong d6 115m 14 téng chiéu dai cua giang mong
=>Tong khdi lugng bé tong moéng:
Vi = Vi + Vi + Vs + Vs +Vg= 135+192+36,6+3,2+38,1 = 404,9 (m®).
=>Tong khdi lugng bé tong 16t méng:
V=V + Vpp + Vi3 + V)y +Vg= 14+19+3,7+0,4+6,8= 43,9 (m®).
* Thé tich bétong co cot:

Vce=Vei+ Ve, =28.0,4.06.05+2.0,3.0,22.0,5 = 3,43 (m°).
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=>T6ng khéi lwong bé tong moéng, gidng va cd cot:
V =V + Vi + V¢ = 404,9+43,9+3,43 = 4522 (m°).
b) Chon mdy thi cong bé téng méng va giang.
Khéi luong bé tong moéng va gidng twong ddi 16n,. Vi vay véi bé tong moéng va
giang dung phwong 4n st dung bé tong thwong pham .
- Chon may bom di dong Putzmeister M43 c6 cong suit bom cao nhét 90 (m®/h).
- Trong thuc té, do yéu t6 1am viéc ciia bom thuong chi dat 75% ké dén viéc diéu
chinh, duong xa cong truong chat hep, xe chd bé tong bi cham,...
- Nang suat thue té bom duoc : 90 . 0,75 = 67,5 mh

Céc thong s6 Gia tri
ap luc bom 16n nhat 11,2 Kglem®
Khoang cich bom xa nhat 38,6m
Khoang cach bom cao nhat 42,1m
Khoang cich bom xa nhat 29,2m
Puong kinh ong bom 230 mm

- Vay thoi gian cin bom xong 320(m®) bé tdng mong 14 : 257—252 =6,7gio < 2ca lam

viéc co ké dén hé s6 sir dung thoi gian.
¢) Van chuyén viva bé tong.
- Nhiing yéu cau d6i véi viéc van chuyén vira bé tong:
+ Thiét bi van chuyén phai kin dé tranh cho nudc xi ming khoi bi 10 ri, chay
mat nude vira.
+ Tranh x6c ndy dé khong gdy phan ting cho vita bé tong trong qua trinh vin
chuyén.
+ Thoi gian van chuyén phai ngan.
- Chon phuong tién van chuyén vira bé tong: chon 6t6 c¢6 thung tron .
M3 hiéu SB-92B ¢6 cac thong s6 ky thuat nhu sau :

Dung Dung Thoi gian Trong
tich o6 tich |Céng suat| Toc do | Do cao dd 48 ba luong khi
thiing | thang | dongco | quay | phbiliéu | c6 bé

o CO SO . g A tong ra -
tron nude (W)  [(v/phat)| vao (m) . (phit) tong
(m3) (m3) min p (tén)

Kamaz
6 5511 0,75 40 9-14,5 3,5 10 21,85
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Kich thudc gion han :
-Dai 7,38 m ;
-Rong 2,5 m ;
-Cao 3,4 m

(I
TU@

*Tinh so xe van chuyén bé tong

ap dung cong thitc: n= Q\/ﬂ(g +T)

Trong d6 : n: SO xe van chuyén.
V : Thé tich bé tong mdi xe ; V = 6m®
L : Poan dudng van chuyén tir nha may bé tong toi cong
trinh 1a; L =5 km

S : Téc d6 xe ; S =20 Km/h

T : Thot gian gian doan ; T =20 s

Q : Niang suit may bom ; Q = 60 m°/h.

= n= @(EJrﬂ) = 2,56 xe
6 20 3600

Chon 3 xe dé phuc vu cong tac do bé tong dai va gidng mong.
S6 chuyén xe can thiét dé d6 bé tong dai mong va giang mong 1a :
4—22 =76 chuyén.
d) D6 bé tong.
* Cong tac chuan bi.
+Lam nghiém thu van khudn, c6t thép trude khi do bé tong.
+ Nén d6 bé tong phai dugc chuén bj tot.
+ Véi van khudn phai kin khit; néu ho it (< 4mm) thi tudi nudce cho gd nd ra, néu ho
nhiéu (> 5mm) thi chén kin bang gidy xi mang hodc bang ném tre hay ném gb.
+ Tudi nudc vao van khudn dé 1am cho g no ra bit kin cac khe hd va khong hut nuée
bé tdng sau nay.
+ Trudc khi d6 bé tong phai kiém tra hinh dang va kich thuéec, vi tri, d6 sach va do 6n

dinh cta van khudn va cot thép.
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+ Trong sudt qua trinh d6 bé tong, phai thuong xuyén kiém tra van khudn, thanh
chdng. T4t ca nhitng sai sot, hu hong phai duoc sira chita ngay.
* Cong tac kiém tra bé tong
Dy 1a khiu quan trong vi n6 anh huéng tryc tiép dén chat lugng két cu sau nay.
* K¥ thuat do bé tong.
+ Bé tong thuong pham duoc chuyén dén bang 6 t6 chuyén dung, thong qua may va
phéu dua vao 6 to bom.
+ Bé tong duoc 6 t6 bom vao vi tri ciia két ciu : May bom phai bom lién tuc tir ddu
nay dén dau kia. Khi can ngimg vi 1y do gi thi ctr 10 phit lai phai bom lai dé tranh bé
tong lam tic ong.
+ Néu may bom phai ngimg trén 2 gio thi phai thong 6ng bang nudc. Khong nén dé
ngung trong thoi gian qua lau. Khi bom xong phai dung nudc bom rura sach.

+ Khi di d6 duogc 16p bé tong day 30 cm ta sir dung ddm dui dé dam bé tong.
+ Chia két cau thanh nhiéu khéi do theo chiéu cao.
+ Bé tong can duoc do lién tuc thanh nhiéu 16p ¢ chiéu day bang nhau phu hop véi
dic trung cia may dam sir dung theo 1 phuong nhat dinh cho tat ca cac 16p.
* Pam bé tong.
+ Phuong phap dam.
Vi1 bé tong 16t mong
Pam bé tong 16t bang may dam chan dong mat (d¢am ban), thoi gian ddm maot chd véi
dam ban 1a tir (30 + 50) s.
Khi ¢am bé tong bang ddm ban phai kéo tir tir va dam bao vi tri dé giai ddm sau ap 1én
giai dam trudc mot khoang tir (5 + 10) cm.
*V6i bé tong mong va giang.

+ V&i bé tong moéng va gidng chon may ddm dui U21 c6 nang sudt 6 (m*/h). Cac

thong sb cia dugc cho trong bang sau:

Céc thong sb Pon vi tinh Gia tri
Thoi gian dam bé tong Giay 30
Bén kinh tac dung Cm 20-35
Chiéu sau 16p dam Cm 20 — 40
Nang suat
- Theo dién tich dugc dam m*/h 20
- Theo khéi lugng bé tong m*/h 6

Khi st dung dam chan dong trong can tuan theo mot s6 quy dinh sau:
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+ Pam ludn ludn phai hudng vudng gdc voi mit bé tong.

+ Bé tong d6 1am nhiéu 16p thi ddm phai cim duge 5 + 10 cm vao 16p bé tong dd
trudec.

+ Chiéu day cua 16p bé téng d6 dé dAm khong vuot qua 3/4 chiéu dai cua dam.

+ Khoang cach gitra hai vi trf dam 13 1,5rq. Vi ro — La ban kinh anh huong cua dam.

+ D4u hiéu chung t6 d3 ddm xong 1a khong thiy vira sut lun rd rang, mét bang phéng.
*Chii y khi ding ¢dAm rung dam bé tong can :

- N6i dat v6i vo dam rung .

- Dung day budc cach dién nbi tir bang phan phdi dén dong co dién ctia dam.

- Cong nhan van hanh may phai trang bi dung cu cach dién va bao hg lao dong

* Bao dudng bé tong dai va gidng moéng.

- Trén mit bé tong khi d6 xong can phi 1 16p gilt d6 Am nhu bao tai, mun cua...

- Thoi gian giit 46 4m cho bé tong dai: 7 ngay

Lan dau tién tudi nudc cho bé tong 13 sau 4h khi do xong bé tong. Hai ngay dau cir sau
2 tiéng tudi nudc mot lan. Nhitng ngdy sau ctr 3-10 tiéng tudi nude 1 1an.

+ Khi bao dudng chua y: Khi bé tong chua du cuong dg, tranh va cham vao bé mit bé
tong. Viéc bao dudng bé tong tdt s& dam bao cho chat lugng bé tong dung nhu méc
thiét ké va giup cho két cdu lam viéc 6n dinh sau nay.

e) Thao do van khuén mong:

- Van khudn thanh méng sau khi d6 bé tong 1 + 1,5 ngay khi ma bé tong dat cudng do
25Kg/cm3 thi tién hanh thdo d& van khuon thanh moéng .Viéc thdo d& tién hanh nguoc
v6i khi 1ap dung, c6 nghia cai ndo 1ap sau thi thdo trudc con cai nao lap trude thi thio
sau.

- Khi thao van khudn phai c¢6 cac bién phap tranh va cham hodc chan dong 1am hong
mat ngoai hodc sut mé cac canh goc cua bé tong va phai dam bao cho van khuon
khong bi hu hdong.

8.3.7. Thi céng lap dit hé méng va tén nén:

- Sau khi thi cong xong bé tong dai va gidng mong ta s& tién hanh 14p dat hd mong.
Tién hanh 1ap dat theo 2 phan:

Phén 1: Lap dat hd mong tir day hd dao dén cbt mat dai

Phan 2: Tén nén tir c6t mat daidén cdt mat nén theo thiét ké.

* Yéu cau ky thudt déi véi cong tdc lip dit:
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- Sau khi bé tong dai va ca phan cot toi cot mit nén di duoc thi cong xong thi tién
hanh 14p dat bang thu cong, khong duoc dung may béi 18 vudng viu trén mit bang s&
gay tré ngai cho may, hon nita may c6 thé va dap vao phan cot da d6 toi ¢t mat nén.

- Véi dat ddp hd méng, néu st dung dat dao tan dung thi phai dam bao chit luong.

CHUONG 9. THI CONG PHAN THAN.
(Lap bién phap thi cong cot dim san tang 4)
9.1. Giai phap thi cong:
9.1.1. Cong ngh¢ thi cong van khuon:
a. Muc tiéu:
bat duoc mirc do luan chuyén van khuén tét.
b. Bi¢n phép:
Str dung bién phap thi cong van khudn hai ting rudi cé ndi dung nhu sau:
- B6 tri hé cy chong va van khuon hoan chinh cho 2 tang (chdng dot 1), san ké dudi
thao van khuon sém (bétong chua dii cudng do thiét ké) nén phai tién hanh chdng lai
(v6i khoang cach phi hop - gido chong lai).
- Cac cot chdng lai 1a nhitng thanh chng thép c6 thé tu diéu chinh chiéu cao, ¢ thé bd
tri cac hé giang ngang va doc theo hai phuong.
9.1.2. Cong ngh¢ thi cong bé tong:
Ddi v6i cac nha cao ting bién phéap thi cong tién tién, c6 nhicu vu diém 1a st dung
may bom bé tong.

May bom Bétong chon méay Putzmeister M43 véi cac thong s ki thuat sau:

Bom cao Bom ngang Bom sau Dai (xép lai)
(m) (m) (m) (m)
42,1 38,6 29,2 10,7
Thong s6 k¥ thuat bom:
Luu luong ap suat Chiéu dai xi | Dudng kinh xy
(m3/h) bom (Mpa) lanh (mm) lanh (mm)
90 11,2 2100 230

Uu diém cua viéc thi cong bé tong bang may bom la véi khoi lugng 16n thi thoi gian
thi cong nhanh, dam bao k¥ thuét, han ché duoc cac mach nging, chat lugng bé tong
dam bao.

Bé tong thwong pham hién dang dugc sir dung nhiéu cho cac cong trinh cao tang do c6
nhiéu wu diém trong khau bao dam chat luong va thi cong thuan loi. Bé tong thuong

pham két hop v6i may bom bé tong 1a mot to hop rat hiéu qua.
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Xét riéng gia theo m3 bé tong thi gia bé tong thuong pham so v4i bé tong ty ché tao
cao hon 50%. Néu xét theo tong thé thi gia bé tong thwong phdm chi cao hon bé tong
tur tron 15+20%. Nhung vé mit chat lugng thi viéc sir dung bé tong thuong pham hoan
toan yén tam.
Chon phuong phép thi cong bétong cot dd bang tha cong.
Chon phuong phép thi cong béténg dam, san d6 biang may bom bé tong.
9. 2. Chon phwong tién phuc vu thi cong.
9.2.1. Chon loai van khuén, da gido, cdy chéng :
Khi thi cong bé tong cot-dam- san, dé dam bao cho bé tong dat chat lugng cao thi hé
thdng cay chng ciing nhu van khudn cin phai dam bao d6 ctng, 6n dinh cao. Hon
nita dé day nhanh tién do thi cong, mau chong dua cong trinh vao st dung thi cay
chdng ciing nhu van khudn phai duge thi cong lap dung nhanh chong, thoi gian thi
cong cong tac ndy anh hudng rat nhiu dén tién do thi cong khi mit bang xay dung
rong 16n, do vay cay chong va van khudn phai co tinh chét dinh hinh.
9.2.1.1. Chon loai van khuon :
St dung van khudn kim loai do cong ty thép NITETSU ciia Nhat Ban ché tao (cac dic
tinh k¥ thuat ctia van khuon kim loai nay da duogc trinh bay trong cong tac tinh toan thi
cong dai giang).
9.2.1.2. Chon cdy chdng san, dim va cot:
9.2.1.2.1 Chon cay chong san, dam:
Str dung gido PAL do hing Hoa Phat ché tao.
a) Ciu tao gido PAL :
Gido PAL duoc thiét ké trén co s& mot hé khung tam giac duoc lép dung theo kiéu tam
giac hodc tur gidc cung cac phu kién kem theo nhu :
- Phan khung tam gidc tiéu chuan.
- Thanh giang chéo va gidng ngang.
- Kich chan c6t va dau cot.
- Khép ndi khung.
- Chét giir khép nbi.
b) Trinh tr lip dyung :
- Pat bo kich (g0m dé va kich), lién két cac bd kich v6i nhau bing giang nim ngang va
giang chéo.
- Lap khung tam giac vao timg bo kich, diéu chinh cic bd phan cudi ciia khung tam
giac tiép xtc véi dai 6¢ canh.
- Lép tiép cac thanh gidng nam ngang va giang chéo.
- Long khép ndi va lam chit bang chét giir. Sau d6 chdng mot khung phu 1én trén.
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- Lip cac kich d& phia trén.
Toan bo hé thdng cua gia & khung tam giac sau khi lip dung xong c6 thé diéu chinh
chiéu cao nho hé kich duéi trong khoang tir 0 dén 750 mm.
* Trong khi 1dp dung chan chdng gido PAL can chu ¥ nhirng diém sau :
- Lip c4c thanh gidng ngang theo hai phuong vudng goc va chdng chuyén vi bang
giang chéo. Trong khi dung lip khong duoc thay thé cic bd phan va phu kién cua gido
bang cac dd vat khac.
- Toan bo hé chan chdng phai duoc lién két virg chic va diéu chinh cao thip bang cac
dai ¢ canh cua céac b kich.
- Phai diéu chinh kh6p nbi ding vi tri dé 13p duoc chét gitt khép ndi.
9.2.1.2.2. Chon ciy chéng cot:

Str dung cay chéng don kim loai LENEX. Dua vao chiéu dai va strc chiu tai ta

chon cdy chéng V1 ciia haing LENEX c6 cac thong sb sau:

Chiéu dai | Chiéu dai | Chiéu dai | Chiéu dai | Sttc chiu | Stc  chiu | Trong
16 nhat nho nhat | ong trén doan dicu | tai 16m | tai nho | lugng
chinh nhat nhat

3300mm | 1800mm | 1800mm | 120mm 2200kg 1700kg 12,3kg

9.2.2. Phuong tién van chuyén lén cao.

Pbi v6i cac nha nhiou ting bién phap thi cong tién tién, co nhidu vu diém la sir
dung may bom bé tong. Dé phuc vu cho cong tac bé tong, chiing ta can giai quyét cac
van dé nhu van chuyén ngudi, van chuyén van khuon va ct thép cling nhu vat liu
xay dung khac 1én cao. Do d6 ta can chon phuong tién van chuyén cho thich hop véi
yéu cau van chuyén va mit bang cong tac cta ting cong trinh.
9.2.2.1. Chon can truc thap :

Cong trinh ¢6 mat bang rong do d6 co thé chon loai can truc thap cho thich hop. T
tong mat bang cong trinh, ta thdy can chon loai can truc thap c6 can quay & phia trén;
con than can truc thi hoan toan ¢d dinh, thay doi tam vai bé“mg xe truc. Loai can truc
nay rat hiéu qua, gon nhe va thich hop véi diéu kién cong trinh.
* Céac yéu cau toi thiéu vé k§y thuat khi chon can truc 1a:
- D6 v6i 10n nhat clia can truc thap 1a: R=d+S<|[R]
Trong d6: S : khoang cach bé nhat tir tim quay cta can tryc t6i mép cong trinh
S>r+(05+1m)=3+1=4m.
d : Khoang cach 16n nhat tur mép cong trinh dén diém dat cau kién, tinh

theo phuong can véi, can truc thap thiét ké dat trude mat cong trinh nén ta co:

d = \17,62+23,22 = 29m
Vay: R=4+29=33m
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- D6 cao nang can thiét ciia can truc thap : H = hct + hat + hck + ht

Trong do :

het : d6 cao tai diém cao nhit cua cong trinh ké tir mat dat, het= 32,53 m

hat : khoang cach an toan (hat = 0,5 + 1,0m).

hck : chiéu cao cua cdu kién cao nhit (VK cot), hck =3 m
ht : chiéu cao thiét bi treo budc, ht = 2m.

Vay: H=32,53 + 1+3+2 = 39m
Véi cac thong s yéu cau trén, chon can truc thap TOPKIT-MD250.

* Céc thong sb k¥ thudt cua can truc thap:

Hmax Rmax Qmax Von toe Von toc Von toc xe
(m) (m) (M) ndng quay Con
57,5 30 5 40(m/phuat) | 0,6(v/phat) | 30(m/phut)

9.2.2.2. Chon van thang:
Str dung van thing PGX — 800 - 16, c6 cac thong s6 sau:
Strc nang | Cong suat | PO cao Chiéu dai | Tam véi Trong Van toc
dong co ndng san van R luong nang
tai may
0,8T 3,1KW 50m 1,5m 1,3m 18,7T 16m/s

9.2.2.3. Chon phuong tién thi cong bé tong:
a. 6 t0 van chuyén bé tong thuong pham: M3 hiéu KAMAZ - 5511
b. O t6 bom bé tong: M4 hiéu Putzmeister M43
c. May dam bé tong: Ma hiéu U21-75; U 7

Cac thong s6 k¥ thuat da duoc trinh bay trong phan thi cong dai coc.

d. May tron bé tong:

Chon may SB-91A, c6 cac thong sb:
Dung tich thung tron: V = 7501 = 0.75m3
S6 vong quay: 18.6v/ph.

Trong lwong: 1.15 tan.

C& da dam max: 120mm

Thoi gian tron: 90s.

- Néng suat may tron bétong: N =V x K x K, xn,

+ K, : Hé s6 thanh pham = 0.65

+ K, : HE sO str dung thoi gian = 0.8
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Ny : S6 mé tron thuc hién trong 1h, nck = 60°/tck ; tck 1a thoi

gian chu ky 1am viéc cta 1 1an tron =2"— n, = 60°/2" = 30.

=N =0,75x 30 x 0,65 x 0,8 =11.7 m*/h

Str dung 1 may trdn.

9.3. Thiét ké van khudn cét, dam, san (tong 4)
9.3.1 Thiét ké van khuon cot:

a. Tinh sb lugng van khuon:

Chiéu cao cot: h=H —hdc =3,4—0,65=2,75m

( H = 3,6 m la chiéu cao cua 1 ting)

Cottang 1 | Cot bién | 8 tim 250x1200, 8 tam 200x1200
Cot gitra | 4 tAm 250x1200, 16 tam 200x1200
Cot tang 2 | Cot bién | 8tam 250x1500, 8tdm 200x 1500, 4tAm 250x900, 4 tAm 200x900
Cot gitra | 4tam250x1500, 16tam200x 1500, 2tam 250x900, 8 tam 200x900
Cot tang 3 | Cot bién | 4tam250x1500, 4tam250x1200, 4tam 200x 1500, 4tam200x 1200
Cot gitra | 2tam250x1500, 8tam200x1500,2tam 250x1200, 8tam 200x1200
Cotcac | Cotbién | 8tam150x1500, 2tam200x1500,8tam150x1200, 2tam 200x1200
tang trén | Cot gitta | 6tAm150x1500, 4t4m200x1500,6tAm150x1200, 4tdm 200x1200

b. Tinh khoang cach géng cdt:

Theo tiéu chuan thi cong bé tong cot thép TCVN 4453 - 95 thi ap luc ngang tac dung

lén VK cot xac dinh theo cong thirc:

- 4p luc ngang t6i da cia vita bé tong tuoi:
qtt=n.y.H =1,3x2500%0,7= 2275 kG/m

Trongdé: n=131ah¢ s6 do tin cay

H=0,7 + 0,75 (m) Chiéu cao anh hudng cta thiét bi ddm siu

¥ =2500 (Kg/m3) dung trong ctia bé tong

- 4p luc ngang do dam bétong bang may.

q", =n.gy =1,3x200=260 Kg/m?

- ap luc ngang do bom bétong.

q", =n.g, =1,3x400=520 Kg/m’

Trong d6: n=1,3 1a hé s6 do tin cay

- Tai trong do gi6 tac dung vao van khudn cot :
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Do tinh toan véi van khudn cot ting 4 c6 chiéu cao H > 10 m = Khi tinh toan van

khuon cot can ké téi anh huong cua ap luc gié 1én hé thong van khuén
q gi6 hit = %.n.WO.k.C = % x1,2x125x1,08%0,6= 36,936 (kG/m2)

Trong d6 : n= 1,2 12 hé s6 d6 tin cay cua tai trong gio :
WO =125 (Kg/m2) 1a 4p luc gi6 tiéu chuan véi cong trinh ¢ Udng Bi
k=1, 08 1a hé sb phu thudc vao do cao z véi cot t?mg 4
C = 0,6 hé sb khi dong layvai gi6 hat
— Téng tai trong tic dung vao 1m2 van khuén cot 1a.
q" =0 + 0 + Ogiony = 2275+520+ 36,936 = 2831,936kG /m’
Tai trong phan bd déu tac dung 1én van khuon 14 :

q" =2831936x0,2 =566,39kG/m”*

$ Hinh v& : So dd
w%w chiu luc

van khuon cot

M = qi/10

Goi khoang cach giira cac gong cot 13 1g, M6 men trén nhip cta dam lién tuc 1a :
2

qttxl
= ! <RW.y

max 10
+ R: Cuong dd ctua van khuon kim loai R =2100 (Kg/cm2) ,7=0,9

M

+W: M6 men khang udn ctia van khuon, véi bé rong 20cm ta co W = 4,42 (cm3)

10.RW.y  [10x2100x4,42x0,9
qQt 5,6639

Tudo — Ig< \/ =121, 446(cm)

Chon Ig = 60 cm
c. Kiém tra d6 vong cua van khuén cot:

- Tai trong dung dé tinh vong clia van khuon :  qtc = 9 _ 56639 _ 472(kG/m)

t
, 2 1,2

[ =Y

- Bg vong f dugc tinh theo cong thuec :
Vi thép ta co: E =2,1.106 Kg/cm2; J = 28,46 cm4
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472x107? x 60*

= g =0,008.
128x2,1.10° x 28,46
-bo vong chophép: f n= iI.n = i>< 60x0,85=0,1275
400 400

Ta thay: f <[f].n, do d6 khoang cach giira cac gong bang lg = 60 cm 1a dam bao.

d.Tinh hé théng ciy chdng xién . %
Pé chong cot theo phuong thang dimg .
ta str dung cy chbng xién. B |
Mot dau chéng vao gong cot, dau kia chong —
xudng san. T

St dung 4 cay chéng don cho mdi cot.

+ Chon cdy chéng cho cot : L

So d6 lam viéc cua cay chong van

Khuén cot nhu hnh vé
- Tai trong gid gy ra phan bd déu trén cot gdm 2 thanh phan : gié dy va gié hat .(ap
Iuc gio W =WO0 x k x ¢ (Kg/m2 lay theo s6 lidu vé tai trong gi6 nhu phan trén ).
qd = Wit x h (Kg/m)
h : chiéu rong canh don gi6 16n nhit cta cot (m)
trong do 4p luc gid tinh todn : Wit = W/ 2

_ nWOZkCh _ 1, 2)(125)(1, 28X0,8X014 _ 25, 92(kG / sz)

nW,.kch 1,2x125x1,08x0,6x0,4
W T 2

Taco: q

=19, 44(kG / cm?)

q=qd + gh = 25,92 +19,44 = 45,36(kG/m)
Quy tai trong phan b thanh tai trong tap trung tai nut:
Pgi6 = gxH = 45,36x2,9 = 131,5 kG
=> N = Pgi6/cos450 = 131,5/cos45 = 92,98 kG

Chiéu dai cta cdy chdng: L =+/2x1,82 =2,55 m.

Dua vao stre chiu tai va chiéu dai cta cay chong don cho trong bang ta chon ciy chéng
V1 cua hang LENEX 1a dam bdo kha nang chiu luc
+ Tinh thép neo cdt:
Dién tich tiét dién day thép neo: F =~ = 2298 _ 4 044 cm2
R, 2100
=> chon day thép d = 6 mm c6 F = 0,283 cm?2
9.3.2 Thiét ké van khuon dam:

Trang: 146



Tinh van khuon dam c6 kich thudc tiét dién bxh = 30x65 cm

a. Tinh van khuén day dam:

Van khuon day dam sir dung van khuén kim loai, ding cac tim (300x1500) duoc tua

1én cac thanh da ngang cua hé chdng day dam ( da ngang, da doc, gido PAL ). Nhing

chd bi thiéu hut hodc ¢ ké& ho thi dung god dém vao dé dam bao hinh dang cua dam.

Mmax

AN AN N
N N N e N

| Lar l La 1 La | Lar {

Tai trong tac dung 1én van khuon day dam gom c6 :
+Trong lugng van khuodn:
gl =1,1x39x0,3 = 12,87 KG/m

Trong d6 : 39KG/m2 - 1a tai trong cia 1m2 van khudn dam.

+Trong lugng bé tong cdt thép dam day h =65 cm :
g2 =n.y.h.b =1,2x2600%0,65x% 0,3 = 585kG/m
+ Tai trongrdé bétong dam :
Hé s6 do ‘Ein cdy :n ‘=1,3
Hoat tai do bétong bang may : Pd = 400kG/m2
‘ =>q3=n.bhd.Pd=1,3 x 400 x 0,3 =156 kG/m2

+ Tai trong dam nén :

Hé so d(f? tin cdy : n =1,3w

ap luyc dam nén tiéu chuan: qtc = 200kG/m2

=>g4=n.bd.qtc=1,3 x 200 x 0,3= 78kG/m2

+ Tai trong thi cong

H¢ s6 do tin cay : n=1,3 7

hoat tai thi cong ti€u chuan: Ptc = 250K g/m2

q =>Q5= n,. bd.Ptc =1,3 x 250 ><‘0,3 = 97,5 kG/m2
* Tong tai trong phan bo tac dung Ién van ddy dam ;
q=qgql+g2+qg3+0g4 +q5
q=12,87 +585 + 156 + 78+ 97,5 =930 kG/m2

- Tinh to4n khoang cach giita cac xa g
+ Piéu kién bén: ¢ = % <Ry (kG/cm2).

Trong d6: W — MOmen khang udn cua van khudn, bé rong 300mm,;

Trang:

147



W =6,55cm3

. |2
M - M6 men trong van ddy dam M = qlsg :

=115,4cm

a q 9,3
Vay chon khoang cach giita cac xa gd ngang 1a 1 = 60cm.
- Kiém tra d6 vong cta van khudn day dam:
+Tai trong tiéu chuén tac dung 1én van khuén trén 1m dai:

_ 930 _
gtc = 15 - 77,5 kG/m.

) <\/10><W><Rx7/_\/10><6,55><2100><0,9

qtc_|4
128EJ
Trong d6: E - M6 dun dan hoi caa thép; E = 2,1.106 kg/cm?.
J - Momen quan tinh ciia bé rong van khuon J = 28,46 cm4
_ 17,75x60"
© 128x2,1x10° x 28,46
+ Do vong cho phép: [f].n =1/400.0,85 = 60/400.0,85 = 0,1275 cm
Ta thay: f<[f].n do d6 khoang cach giita cac cay chong 1a 60 cm 13 bao dam.

+ D¢ vong cua van khuon duogc tinh theo cong thire: f =

=0,013cm

b. Tinh toan vén thanh dam:
- Tinh to4n van khudn thanh dam thuc chat 1a tinh khoang cach cdy chdng xién cua
thanh dam, dam bao cho véan thanh khong bi bién dang qua 16n dudi tac dung cua ap
luc bé tong khi dam do6.
- Quan niém van khuon thanh dam lam viéc nhu mot dam lién tuc déu nhip chiu tai
trong phan bd déu q do ap luc cta bétong khi dam d6. Dé don gian trong tinh toan ta
cho 4p luc phan bd déu trén toan bd chiéu cao thanh dam :hd
Chiéu cao 1am viéc ciia thanh dam.
h=0,65- 0,14 =0,51 cm.
Nhu vay s& dugce ghép tir 2 tim van b = 30cm va b=22cm
- Tai trong tac dung 1én van thanh dam bao gom.
+ &p luc cua bétong:
Hé s6 do tin cay : n=1,3
Dung trong riéng cua bé tong : y = 2500kG/m3
=>ql=(n.y.hd) .hd =(1,3 x 2500 x 0,65) x 0,65 = 1373 kG/m
+ap lyc d6 bétong:
Hé sb d6 tin cdy :n =13
ap luc d6 bétong pd = 400 kG/m2
=>02=n.pd.hd=1,3 x 400x 0,65 =338 kG/m

* TOng tai trong phan bd tac dung 1én van thanh dam la:
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q=9l+092=1373 +338=1711 kG/m

GV VPV VPV T L DIV IV PP ] g0 @ tinh toan

X ¥ X X 3
l L | L | L | L | van khudn thanh
Munac dém
P P A
J’- Ltt l th l Ltt l Ltl \-
A 1Al LA _ M
biéukiénbén: o= W <Ry kg/cm2.

Trong d6: W - Momen khang uén cta tdm van thanh;

W =6,55+ 4,57 = 11,12 cm3.

R A N A 12
M - Momen trén van thanh dam; M = q—”.

SICXS\/loxWxny.z\/lell,leZlOOxO,Q — 110 cm

q 17,11

Vay chon khoang céach gifta cac nep dung la 1 =60 cm.
- Kiém tra d¢ vong cta van khudén thanh dam:
+Tai trong tiéu chuan tac dung 1én van khuon trén 1m dai:

gtc = 117—121 = 1426 kG/m.

tc |4
+ DJ§ vong f cua van khudn dugc tinh theo cong thuc: f = q
128EJ
Trong d6: E - Modun dan hoi caa thép; E = 2,1.106 kg/cm?2.
J - M6 men quén tinh van thanh dam;
J=28,46 + 22,58 = 51,04 cm4
_ 14,26x60°
128x 2,1x10° x 51,04
+ Do vong cho phép: [f].n =1/400.0,85= 60/400.0,85 = 0,1275 cm

Ta thay: f < [f].n do d6 khoang cach giita c4c nep dting = 60 cm 1a bao dam.

=0,013cm

Doi voi cac dam gitra bo tri hé thong cay chong va nep nhu dam bién dam bao an toan.

J7P

c. Tinh todn da ngang cho dam

- Tai trong van khudén hai thanh dam:
| | gl =2(1,1x39%0,52) = 44,6 (kG/m)

ql dAdn i adn i adn i\we Tl’ang 149
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+Trong lwong van khuon ddy dam: g2 =1,1x39x0,3 =12,87 kG/m

39kG/m2 - 1a tai trong ctia 1m2 van khuon dam.

+Trong luong bé tong cdt thép ddm day h =65 cm :
g3 =n.y.h.b =1,2x2600x%0,65%0,3 = 585 kG/m
+ Tai trong dd b’éténg dam
H¢ s6 do tin cdy : n=1,3 7 ‘
Pd =400kG/m2 - ( hoat tai do BT bang may)
=>g4=n.b.Pd=1,3x 400 x 0,3 =156 kG/m
+ Tai trong dam nén
H¢ s6 do tin cay : n =1,3 ‘ q
gtc = 200kG/m2 -ap lyc dam nén ti€u chuan
=>05=n.b=1,3 x0,3x 200 = 78 KG/m
+ Tai trong thi cong :
H¢ s6 d6 tin cay : n=1,3 ?
Ptc = 250kG/m2 - hoat tai thi cong ti€éu chuan
=>(q6=n.b.Ptc=1,3 x 0,3 x250 = 97,5 kG/m
+ Tai trong ban than da ngang:
H¢ s6 do tin cay : n =1,1
Dung trong riéng cua gb yg = 600 KG/m3
b,h 14 chiéu rong va chiéu cao ctia d¢a ngang. Chon (bxh) = (8x10) cm
=>qg=n.b.h.yg.L=1,1x0,08%0,1x600%0,6 = 3,2 kG
Tai trong tong cong tac dung 1én da ngang
P=(ql+92+93+04+q5+Q6)xadn+q
= (44,6+12,87+585+156+78+97,5) x0,6 + 3,2= 587,6 (kG)
Tai trong tac dung 1én da qui vé luc tap trung :
P=q.%n =587,6%x 06 =3525kG
_Pl, 352,5x120
4

2 2
Tu cong thirc : W = % = 8.10

Gia tri momen: M __ =10576 (kG.cm)

. =133,33cm3
M, 10576

=> (jn = max
W 133,33
=> chon (bxh) = (8x10) cm la ddm bao kha nang chiu lyc cia da ngang.

- Kiém tra vong:

=79,3 kG/cm2 <[99 ].n =150.0,85=127,5kG/cm2

_Pelg 352,5x120°
" 48.E)

=0,12 cm
1,2x48x1,1x10° x

8x10°
2
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fn =L .0, 85—@ 0,85=0,255cm
400 400
— f < [f].n —> Vi tiét dién da ngang (bxh) = (8x10) cm 13 dam bao kha ning chiu luc
vé thoa man diéu kién do vong.
d. Tinh toan da doc cho dam

)_U lP J&P lP }lLP lP leP lP lP

B
l 1200 { 1200 l 1200 { 1200 { Hinh vé :
So do
ﬂ\ N N chiu luc cua

{ 1200 { 1200 l 1200 l 1200 {

Tai trong tac dung 1én da doc ( do da ngang truyén xudng ):
=P 3525 _176 3)
2 2
Gié tri momen 16n nhat: M Max1 =0,19.P. B=0,19x176,3x1,2 = 40,2(kG.m)
- Tai trong ban than da doc: Chon (b xh) = (6x8)cm
gbt = 0,06 x 0,08 x 600 x 1,1 = 3,17 (kG/m)
_ Qe xI®  317x0,6°
~ 10 10
- Gia tri mémen 1én nhat dé tinh da doc theo bén: MMAX = MMax1+Mbt
= MMAX =40,2 + 0,114 = 40,3 (kG.m).

Mbt = 0,114 (kG.m).

2 2
=W = bh”™ _ 6'(;3 = 64cm®
+ Kiém tra kha nang chiu lyc: o, = % = % —63kG /cm?

o, =63< o .n=150.0,85=127,5Kg /cm’ => Thoa man.

+ Kiém tra di€u ki¢n bién dang:
3

Véigdtaco: E=1,1.105 Kg/em2; J = 612 .=256 cm4
4
_ 1,763><1205 - 0,085 (cm)
1,2x128x1,1x10° x 256
Do vong cho phép :  [f].n= —I =——x120. = 0,3 (cm)

, 400 400
Ta th?ly: f <[f], do @6 ,tiét d1‘¢n da doc (bxh) = (6%8) cm la dam bao.
e. Kiém tra cho cdy chong dam:
Véi cay chéng dam 1a cay chong don nén ta chi can kiém tra theo cong thirc:
Pmax = 2,14.P + gbt .L=2,14x176,3 + 3,17x0,6 = 379 kG = [P] =1700 kG
KL : Cay chong dii kha ning chiu luc
9.3.3. Thiét ké van khuon san :

a. Tinh toan van khuon san :
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San: Str dung cac tam loai: 200x1200mm.

Chd nao con hé chén thém van khuon gb day 30mm.

- Tinh khoang céch gitra cac da ngang, da doc do van khuon san:

Dé thudn tién cho viéc thi cong, ta chon khoang cach giita thanh da ngang mang van
san | = 60cm, khoang cach giita cac thanh da doc 1 =120cm (bang kich thuéc cua gido
PAL). Tir khoang cach chon trudce ta chon dugc kich thude phu hop cua cac thanh da.
Tinh toan, kiém tra d6 bén , d6 vong van khuon san , chon tiét dién cac thanh da.
Kiém tra do bén, do vong cho mot tdm van khuén san:

- Cit dai 1m véan khuédn san dé tinh, ta c6 so dd tinh nhu hinh vé:

q
QHHHHMHHLHLQHHHHQLHHHQ o .
Hinh vé&: So do
| L. l L l L. | L. | chiu lyc van san
N N N
SV EN] N R
| L | L | Ly | L y

-Tai trong tac dung 1én van khuén san gdm co:
+ Tai trong bé tong ¢t thép san:
Hé sb do tin cayn=1,2
bs: bé rong 1m san
hs = 0,14m: chiéu cao bé tong san
¥ =2600 Kg/m3: dung trong riéng cua BTCT san
=>qgl=n.bs.hs.y =1,2x1%x0,14x2600 = 436,8 kG/m
+ Tai trong van khuon san:
g2 =1,1x39x1 =42,9 kG/m
39KG/m2 - 1a tai trong ciia 1m2 van khuon san.
+ Tai trong d0 bétong dam :
Hé s6 do tin cay: n =1,3
Hoat tai d6 bétong bang may: Pd = 400kG/m2
=> (03=n.bs.Pdg3=1,3 x400 x 1 =520 kG/m
+ Tai trong ¢Am nén
Hé s6 do tin cdy: n=1,3
Ap lyc dam nén tiéu chuan: qtc = 200 kG/m2
=>g4=n.bs.qtcgd =1,3 x 200 x 1 =260 kKG/m
+ Téai trong thi cong:
Hé sd d6 tin cay:n=1,3
hoat tai thi cong tiéu chuan: Ptc = 250 kG/m2
=>05=n.bs.Ptc=1,3 x 250 x 1 =325 kG/m
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* Tong tai trong phan bd tac dung lén van day dam;
q=0ql + g2 + g3 + g4 + g5= 436,8+ 42,9 +520+ 260 + 325 = 1584,7 KG/m

- Kiém tra theo di€u kién bén:

M
= —. <Ry kg/cm2.
c W Y K9

Trong do: W - Mémen khang udn cua tAim van khuon rong 200;
W =4,42x5 =22,1cm3
2
M - Momen trong van day san; M = %

_qgl® 15,847x60?

= = =258 kG/ cm2 < R.y = 2100 x0,9 = 1890kG/cm2
10W 10x22,1

—e

Vay dicu kién bén cua van khuon san dugc thod man.
- Kiém tra ¢ vong cua van khuon san:

+Tai trong tiéu chuan:

qtc = i :%: 1320,6 kG/m
L2 12
’ th Ld4
+D9 vong ctia tam van khuodn san dugc tinh theo cong thic: f = 1ZE.SE ]

Trong d6: E - M6 dun dan hoi cua thép ; E = 2,1.106kg/m
J - M6 men quan tinh cta bé rong van; J = 28.46cm4

3 13,206 x 60*
128x2,1x10° x 28, 46

+ B§ vong cho phép: [f].n = 1/400.n = 60/400.0,85 = 0,1275 cm
Ta thay: f < [f].n do d6 khoang cach giira cac thanh xa go ngang (xa go phu) chon 1a

=0,022 cm

60 cm la bao dam.
b. Tinh toan kiém tra thanh da ngang
- Chon tiét dién thanh xa gd ngang: bxh = 8x10cm, gd nhém VI co:
cgd = 150 kG/cm2 va E =1,1.105 kG/cm2.
- Tai trong tac dung:
+ Xa gb ngang chiju tai trong phan b trén 1 dai c6 bé rong bang khoang cach giira hai
xa gb ngang | = 60cm.

+ So do tinh toan xa gbé ngang la dam lién tuc ké 1én cac gobi tua la cac xa go doc (xa

g0 chinh).
P L VR E P VL
| B | B | B | B | Hinh v&: So dd chiu tai
e A A A T 1

J Bea l Bea l Bea (\ Bea {




cua da ngang do day san

+ Tai trong bé tong cot thép san:  ql =n.bs.hs. v
Trong do: H¢ s6 do tin cayn=1,2
bs = 0,6m: bé rong san
hs = 0,14m: chiéu cao bé tong san
vy =2600 Kg/m3: dung trong ri€ng cua BTCT san
=>(ql=1,2x0,6%0,14x2600 = 262 KG/m
+ Tai trong van khuon san:
g2 =1,1x39x0,6 = 25,74 kG/m
39kG/m2 - 1a tai trong ciia 1m2 van khuon san.
+ Tai trong do bétdong dam : g3=n.bs.Pd
Hé sb do tin cay:n=1,3
Hoat tai d6 bétong bang may: Pd = 400kG/m2
=> ¢3=1,3 x 400 x0,6 = 312 kG/m
+ Tai trong dam nén:
Hé sb do tin cay:n=1,3
ap lyc dAm nén tiéu chuan: gtc = 200 kG/m2
=>04=n.bs.qtc1,3 x 200 x 0,6 = 156 kG/m
+ Tai trong thi cong
Hé s6 d6 tin cdy : n=1,3
hoat tai thi cong tiéu chuan: Ptc = 250 kG/m2
=>05=n.bs.Ptc 1,3 x250 x0,6 = 195 kG/m
+ Tai trong ban than da ngang:
Hé s6 d6 tin cdy: n=1,1
Dung trong riéng cua gb yg = 600 kG/m3
b,h 14 chiéu rong va chiéu cao ctia d¢a ngang. Chon (bxh) = (8x10) cm
=>qg6=n.b.h.yg1,1x0,08%0,1x600 = 5,28 kG/m
* Tong tai trong phan bd tac dung 1én van day dam;
q =ql +g2 +q3+q4 +g5+ 6 = 262+ 25,74+ 312+156+195+ 5,28 = 956,1 kG/m

9,561x120°
10

2
=> Mmax = 0-Bo. = = 13767 kG.cm
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_ bh* _ 8.10°

Tur cong thie : W = st = 133,33 cm3
=> o = M _ 13767 443 1 Grem2 < [0].n = 150 .0,85=127,5Kg/cm?
W 133,33

=> Chon da ngang (8 x 10) la ddm bao kha nang chiu luc.

. 80
- Kiém tra 46 vong da ngang:
+ Tai trong dung dé tinh vdng cta da ngang (dung tri sb tiéu chuan):
gte= 4 -6 _ 796 8 kG/m =
1,2 12
. th B4
+ D0 vong cta xa go ngang dugc tinh theo cong thirc: f = FI;]L MC da ngang
Trong d6: E - M6 dun dan hoi cta gb; E = 1,1.105 kg/cm2.
3 3
J - MOmen quan tinh cua bé rong van la: J = % = 8;;0 . = 666,7cm4
4
7,968x120 = 0,169¢m

" 128x1,1x10° x 666, 7

+ Do vong cho phép: [f].n =1/400.0,85 = 120/400.0,85 = 0,255 cm
Ta thay: f < [f].n do d6 da ngang c6 tiét dién bxh = 8x10 cm la bao dam
c. Tinh toan kiém tra thanh da doc:
Chon tiét dién thanh da doc: chon tiét dién bxh = 10x12 cm gd nhom VI co :
cgd = 150 kG/cm2 va E =1,1.105 kG/cm?2.

- Téi trong tac dung 1én thanh xa g6 doc:
+ Xa go doc chiu tai trong phan bo trén 1 dai rong bang khoang cach giita hai dau gido
Pal la 1 =120 cm.
+ So d0 tinh todn xa gb doc 1a dam don gian ké 1én cac gdi tua 1 cac cot chéng gido
Pal chiu tai trong tap trung tir xa g6 ngang truyén xudng (xét xa gb chiu luc nguy hiém
nhat). C6 so db tinh:

£P lP ;LP lP iP lP lP iP ;LP

ES X . 3 .
Hinh vé&: So do
l Brw = 1200 J‘ Brw = 1200 1 B 1200 J‘ B 1200 Y Ve 1A
” ) ) ’ truyén tai 1én
Mmax Mmm Mmax Mmin Mmax Mmlﬂ Mmax X Al A ~
a g6 doc do
T I s

E_7 7 ] 7 F 7 F 7 —= van san

Bra = 1200 {

+—
+—
—

\ Bru = 1200 Bea = 1200 Bea = 1200

-Tai trong tac dung 1én da doc (Tai trong ban than da doc tinh gidng nhu dam):
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P= qdangang 'Ldangang = 956;1><1, 2=1147kG

Trong d6:  Lda ngang =1,2 m, Bgido PAL =1,2m.
C6 thé gan ding gia tri mémen MMAX, MMIN cuia da doc theo so do:
MMax1 = 0,19.P.Bgidao PAL = 0,19 x1147x 1,2 = 261,5 (kG.m).
MMax2 = 0,12.P.Bgiao PAL = 0,12 x1147x 1,2 = 165,2 (kG.m).
MMin =0,13.P.Bgiao PAL = 0,13 x1147 x 1,2 =178,9 (kG.m).
- Tai trong ban than da doc:
gbt =0,1 x 0,12 x 600 x 1,1= 7,92 (kG/m)
Oy 12 7,92x1,2%
Mbt= 10 10 =114 (kG.m).
- Gia tri mdmen 1én nhat dé tinh da doc theo bén: MMAX = MMax 1+Mbt
= MMAX =261,5+ 1,14 = 262,6 (kG.m).
- Kiém tra bén cho da doc:
W = bxh2/6 = 10x122/6 = 240cm3.

M 26264
ott= —% = 626 =109,2 kG/cm2 < [c].n = 150.0,85kG/cm2.
W 240

— Yéu cau bén da thoa man.

- Kiém tra vdng:
+ Vi céc tai trong tap trung dit gan nhau cach nhau 0,6m, nén ta c6 thé tinh bién dang

ctia da doc gan ding theo dam lién tuc déu nhip véi tai trong phan bd déu P

f :me:aOPALS fn

128xExJ '

Trong do: ptc = P/1,2 = (1147 +7,92)/1,2 = 962,4 kG/m.
Vi gs tacd: E=1,1x105kG/cm2 ; J = bxh3/12 =10x123/12=1440cmA.
4
L 9624x120°  _oon

128x1,1x10° x1440

+ Do vong cho phép :
[f]n= -~ 1n=—1 120085 = 0,255cm.
400 400

Ta thay: f <[f], do d6 da doc chon: bxh = 10x12cm 14 bao dam.
d. Kiém tra cho cdy chong d& san la gido PAL
+Cay chéng san 1 t6 hop cua hé giao PAL thanh hinh vudng
+ Vi h¢ gido Pal c6 tinh 6n dinh rat cao ,nén ta chi can kiém tra vé kha nang chiu lyc:
Ptt =2,14.P + gbt.1 = 2,14x 1147 +7,92x 1,2 =2461 kG < [P]gidoPal =5810 kG
Vay cay chéng du kha nang chiu lyc
9.4. Bi¢n phap thi cong phan than:

Trang: 156



9.4.1 Thi cong cot:

9.4.1.1 Céong tac gia cong lap dung cdt thép:

- Céc yéu cau khi gia cong, lip dung cbt thép:

+ Cbt thép dung dung s hiéu, chung loai, dudng kinh, kich thuée va sb luong.

+ Ct thép duogc dat ding vi tri theo thiét ké di quy dinh.

+ Cbt thép phai sach, khong han gi.

+ Khi gia cong cit, ubn, kéo, han cbt thép tién hanh dung theo cac quy dinh véi timg
chung loai, duong kinh dé tranh khong 1am thay dbi tinh chét co 1y ctia c6t thép. Dung
toi, may tudt dé nan thang thép nho. Thép c6 duong kinh 16n thi dung vam tha cong
hozc may udn.

+ Céc bo phan lap dung trude khong gy can trd cac bo phan lap dung sau.

- Bién phap ldp dung:

- Sau khi gia cong va sip xép dung ching loai ta ding can truc thap dua cét thép 1én
san ting 5.

- Kiém tra tim, truc cta cot, van chuyén cot thép dén tung cot, tién hanh lép dung dan
gido, san cbng tac (dan giao Minh Khai).

- Pém du sb lugng cot dai 16ng trude vao thép chd cot.

- N&i cbt thép doc véi thép chd bang phwong phap han. N6i budc cbt dai theo dung
khoang cach thiét ké, sur dung san cong tac dé budc cbt dai & trén cao. Mdi ndi budc
cbt dai phai dam bao chic chin dé tranh 1am sai 1éch, x6c¢ xéch khung theép.

- Can budc san cac vién ké bang bé tong c6 rau thép vao cic cbt dai dé dam bao chiu
day 16p bé tong bao vé, cac diém ké cach nhau 60cm.

- Chinh tim cét thép sao cho dat yéu cau dé chuan bi lip dung van khuon.

9.4.1.2 Lip dung van khudn cot:

+.Yéu cau chung:

- Pam bao dting hinh déng, kich thudc ciu kién theo yéu cau thiét ké.

- Pam bao do bén viing, 6n dinh trong qua trinh thi cong.

- Pam bao d¢ kin khit dé khi d6 bé tong nudc ximang khong bi chay ra gdy anh huong
dén cudng do cua bé tong.

- Lip dung va thio d& mot cach dé dang.

+ Bién phdp lap dung:

- Trudc tién truyén dan truc tim cot

- Van chuyén van khuon, cdy chéng l1én san tang 5 bang can truc thap sau d6 van
chuyén ngang dén vi tri cac cot.

- Lap ghép cac tam van khuon dinh hinh ( d& dugc quét chdng dinh ) thanh mang
thong qua cac chdt chir L, méc thép chit U. Van khuon cot duge gia cong ghép thanh

Trang: 157



hop 3 mit, roi lip vao khung cbt thép da dung, dung day doi diéu chinh vi tri va do
thing dimg roi dung cdy chdng dé d& van khuén, sau d6 bat dau 1dp van khudn mit
con lai.

- Can ¢ vao vi tri tim ¢cot, truc chudn d3 danh diu, ta chinh vi tri tim cot trén mat
bang. Sau khi ghép van khuon phai kiém tra do thing ding cta cot theo hai phwong
bang qua doi. Dung chdng xién va day neo c6 ting do dé giit 6n dinh cho van khuén
cot. Vi cot gitra thi dung 4 cdy chdng & 4 phia, cac cot bién thi chi chng duoc 3 hodc
2 cay chéng

400

1200

(| |

W
|

2400

=

MAT BUNG VAN KHUON CcOT MAT BANG VAN KHUON COT.

9.4.1.3 Cong tac d6 bé tong cot

Sau khi nghiém thu xong cdt thép va van khuon tién hanh bom bé téng cot, vach
thang may

Cong tac chuan bi: chuén bi t6 thy d6 bé tong, may dam dui, lép dung dan gido san
thao tac (giao Minh Khai)...
+ Bb tri 3 nguoi phuc vu di chuyén voi bom
+ Bb tri 5 nhém phu trach dd bé tong vao cot, vach, mdi nhom gém 3 nguoi phu trach
mot cot-vach. Nhu vay sb nguoi can dé phuc vu cho viéc dd bé tong la: 5x3+ 3 =18
(nguoi)
* Tinh s6 chuyén xe tron phuc vu céng téc dé bé tong vich:
Loai xe bom va xe van chuyén bé tong di chon & phén thi cong bé tong dai giang
S6 lugng bé tong cot:

20 cot tiét dién (350x550)mm: 20x (0,35x 0,55 =< 2,95) = 11,35 m®

Tong khdi lugng bé tong can chuyén chd:

= chon 2xe ché bé tong

* Yéu cau doi voi vita bé tong:
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+ Vira bé tong phai dam bao dung cac thanh phan cip phdi.

+ Vira bétong phai dugc tron déu, dam bao do sut theo yéu cau quy dinh.

+ Pam bao viée tron, van chuyén, do trong thoi gian ngén nhat.

* Thi cong: ¢t c6 chidu cao 3 m < 5 m nén tién hanh d6 bé tong lién tyc.

- Chiéu cao mdi 16p db tir 30+40cm thi cho dim ngay

- Khi d6 bé tong can cha y dén viéc dit thép chd cho dam.

- Pam bé tong:

Bé tong cot duoc d6 thanh timg 16p day 30 +40 (cm) sau d6 duge dam k¥ bang dam
dui. Pam xong 16p nay méi duge d6 va dam 16p tiép theo. Khi dam, 16p bé tong phia
trén phai an sau xubng 16p bé tong dudi tir 5 +10 (cm) dé 1am cho hai 16p bé téng lién
két véi nhau.

Khi rat ddm ra khoi bé tong phai rat tir tir va khong duogc tit dong co trude va trong
khi rat ddm, 1am nhu vay sé tao ra mot 16 rong trong bé tong.

Khong dugc dam qué lau tai mot vi tri, tranh hi¢n tuong phan téng. Thoi gian dam tai
mot vi tri < 30 (s). Pam cho dén khi tai vi tri ddm ndi nudc xi ming bé mat va thiy bé
tong khong con xu hudng tut xudng nira 1a dat yéu cau.

Khi ¢dm khong dugc bo sot va khong dé qua ddm cham vao cdt thép 1am rung cdt thép
phia sau noi bé tong dang bat dau qua trinh ninh két ddn dén lam giam lyc dinh giita
thép va bé tong.

9.4.1.4 Cong tac bao dudng bé tong cot:

- Sau khi dd, bé téng phai duoc bao dudng trong diéu kién nhiét 46 va d6 4m thich
hop.

- Bé tong mai d6 xong phai dugc che chian dé khong bi anh hudng ciia ning mura.

- Bé tong phai duogc gitt Am it nhat 13 bay ngay dém. Hai ngay dau dé giit 46 am cho bé
tong thi ctr hai gid twdi nuede mot 1an, 1an dau tudi nudc sau khi do bé tong 4 +7 gio,
nhing ngay sau 3 +10 gid tudi nude mot 1an tuy thudc vao nhiét do ciia moi trudng.
9.4.1.5. Thao do van khuon cot:

Do van khudn cot 1a van khuon khong chiu luc nén sau hai ngay c6 thé thdo d& van
khuon cot dé 1am céac cong tac tiép theo: Thi cong bé tong dam san.

- Trinh ty thao d6 van khudn cot nhu sau:

+ Théo ciy chéng, ddy chang ra trudc.

+ Thao gdng cot va cudi ciing 1a thdo d& van khuon ( théo tir trén xudng dudi ).

9.4.2. Thi cong dam san:

9.4.2.1. Lap dung van khuon dam san:

- Sau khi d6 bé tong cot xong 1-2 ngay ta thdo van khuodn cot va tién hanh dung van

khuon dam san. Trudc tién ta dung hé san cong tac dé lap dung van khuén dam san.
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- Kiém tra tim va cao trinh gbi dim, cing diy khng ché tim va cao trinh van ddy dam.
- Lip hé thdng gido chéng, da ngang, da doc: dit cac thanh da doc 1én dau trén cia hé
gido PAL; dat cac thanh da ngang 1én da doc tai vi tri thiét ké; cb dinh cac thanh da
ngang bang dinh thép, lip van diy dam trén nhirng da ngang do6

- Tién hanh lip ghép van khuon thanh dam, lién két véi tAm van ddy bang tim gbc
trong va chdt ném .

- 6n dinh van khudn thanh dim bang cac thanh chdng xién, cac thanh chdng xién nay
dugc lién két voi thanh da ngang bang dinh va cac con ké giit cho thanh chdng xién
khong bi trugt. Tiép do tién hanh 1ap dung van khuon san theo trinh ty sau:

+ Pit cac thanh da doc 18n trén cac kich du cua cay chong to hop.

+ Tiép do6 lap cac thanh da ngang Ién trén cac thanh da doc véi khoang cach 60cm.

+ Lép dit cac tAm van san, lién két bing cc chdt ném.

+ Piéu chinh c6t va do phang cac thanh da, khoang cach thanh da ding theo thiét ké.

+ Kiém tra d6 6n dinh cta van khuon.

+ Kiém tra lai cao trinh, tim cdt ctia van khudén dam san mot 1an nita.

+ Céc ciy chéng dam duoc giang gitr dé dam bao d6 6n dinh.

* Nhitng yéu cau khi ldp dung van khudn:

- Van chuyén 1én xudng phai nhe nhang, tranh x6 day lam van khuon bi bién dang.

- Van khuén dugc ghép phai kin khit, khong mat nude xi mang khi d6 va dim bé tong.
- Phai 1am vé sinh sach s& van khuén va trude khi lip dung phai quét mot 16p dau
chdng dinh dé cong tac thio d& sau nay duoc thuc hién dé dang.

- Cot chdng duoc giang chéo, gidng ngang du sé luong, kich thudc, vi tri

- Cac phuong phap lap ghép van khuén, xa gd, cot chdng dam bao theo nguyén tic don
gidn va dé& thao. Bo phan nao can théo trude khong bi phu thudc vao bg phan thao sau.

- Cot chéng duoc dua trén nén viing chic, khong truot. Phai kiém tra do viing chic cta
van khuon, xa gé, cot chéng, san cong tac, duong di lai dam bao an toan.

9.4.2.2. Lap dung cot thép dam, san:

* Nhitng yéu cau ky thudt:

- Khi di kiém tra viéc lap dung van khuon dam san xong, tién hanh lip dung cot thép.
Cén phai chinh cho chinh xac vi tri ¢t thép trude khi dat vao vi tri.

- Dbi voi ¢t thép dam san thi duoc gia cong & dudi trude khi dua vao vi tri lap dung.

- C6t thép phai dam bao co chiéu day 16p bé tong bao vé.

- Tranh dAm d¢ 1én cbt thép trong qua trinh lap dung cdt thép va thi cong bé tong.

* Bién phdp lap dung:

- Cot thép dam duoc dit trude sau do dat cot thép san.
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- Pt doc hai bén dam hé théng ghé ngua mang cac thanh da ngang. it cac thanh thép
cAu tao 1én cac thanh da ngang do.. Tién hanh budc cbt dai vao cbt chiu luc theo ding
khoang cach thiét ké. Sau khi budc, rat da ngang ha c6t thép xudng van khudn dam.
- Trude khi 1dp dung cbt thép vao vi tri cAn cha y dit cac con ké co chiéu day bang
chiéu day 16p bé tong bao vé duoc diic san tai cc vi tri can thiét tai day van khuon.
- Cbt thép san duogc 1ap dung tryc tiép trén mit van khudn. Rai cac thanh thép chju mo
men duong trude, dung thép (1-2)mm budc thanh 1uéi , lap cbt thép chiu mé men am.
Can c6 san cong tac va han ché di trén san tranh ddm 1én thép trong qua trinh thi cong.
- Khi lip dung cbt thép san phai dung cic con ké bang bé tong co gin rau thép cod
chiéu day bang 16p BT bao vé va budc vao mat ludi cua thép san.
Sau khi 1ap dung cot thép can nghiém thu can than trude khi d6 bé tong dam san.
* Nghiém thu va bdo qudn cot thép da gia cong:
- Viéc nghiém thu c6t thép phai 1am tai chd gia cong
- Néu san xuat hang loat thi phai kiém tra x4c suat 5% tong san pham nhung khong it
hon 5 san pham dé kiém tra mit ngoai, ba mau dé kiém tra moi han.
- C6t thép da dugc nghiém thu phai bao quan khong dé bién hinh, han gi.
- Sai 6 kich thuéc khong qua 10 mm theo chiéu dai va 5 mm theo chiéu rong két cau.
Sai 1éch vé tiét dién khong qua +5% va -2% tong dién tich thép.
- Nghiém thu van khuon va cdt thép cho ding hinh dang thiét ké, kiém tra lai hé thong
cay chéng dam bao that 6n dinh méi tién hanh d6 bé tong.
9.4.2.3. COng tac bom bé tong dam san:
Dé khong ché chiéu day san, ta ché tao nhirng cot mbe bang bé tong co chiéu cao bang
chiéu day san (h = 12 cm).
* Yéu cau vé vita bé tong:
- Vita bé tong phai dugc tron déu va dam bao dong nhat thanh phan.
- Thoi gian tron, van chuyén, d6, dam phai dugc rat ngin, khong duoc kéo dai thoi
gian ninh két ctia xi mang.
- Bé tong phai c6 d6 linh dong (d6 sut) dé thi cong, dap tmg dugc yéu cau két cau.
* Yéu cdu vé van chuyén vira bé tong:
- Phuong tién van chuyén phai kin, khong dugc lam 1o ri nuéc xi ming. Trong qué
trinh van chuyén thung tron phai quay véi téc do theo quy dinh.
- Tuy theo nhiét d6 thoi diém van chuyén ma quy dinh thoi gian van chuyén nhiéu
nhit. Vi du: & nhiét do: 20° +30° thi t < 45 pht.

10° + 20° thi t < 60 phat.
Tuy nhién trong qua trinh van chuyén c6 thé xdy ra truc tric, nén dé an toan c6 thé

thém phu gia déo dé ting tg ninh két ctia bé tong nghia 13 ting thoi gian van chuyén.
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- Khi xe trén bé téng t6i cong trudng, trude khi db, thung tron phai duoc quay nhanh
trong vong mot phut rdi méi duoc d6 vao xe bom.
- Phai ¢6 ké hoach cung tng du vira bé tong dé do lién tuc trong mot ca.
* Thi cbng bé tong:
Sau khi cong tac chudn bi hoan tit thi bit dau thi cong bom bé tong:
+ Lam san cong tac bang mot mang van dit song song véi vét do, giup cho sy di lai
clia cong nhén truc tiép d6 bé tong
+ B6 tri 3 nguoi di chuyén voi bom
+ B4 tri 3 nhém phu trach d6 bé tong vao két cau, ddm bé tong, hoan thién bé mat két
cAu ( 3 nhom, mdi nhom 5 nguoi)
= Tong cong dy chuyén t6 tho do bé tong dam san: 3% 5+3 = 18 (ngudi)
+ Trong pham vi d6 bé tong , mit bang cong trinh khong rong ldm chi cin mot vi tri
ding cia xe bom bé tong
+ Dung vita xi ming dé rira 6ng van chuyén bétong trude khi do
+ Xe bétong thuong pham lui vao va trat bétdng vao xe bom di chon, xe bom bé tong
bat dau bom.
+ Ngudi diéu khién bom ding trén san tang 5 vira quan sat diéu khién vi tri dat voi
hop v6i cong nhan thao tic BT theo huéng do thiét ké, tranh don BT mot chd qua
nhiéu.
+P06 bétong theo phuong phap d6 tir xa vé gan so véi vi tri xe bom. Trudce tién d6 bé
tong vao dam (dé lam 2 16p theo hinh thirc bac thang, dd t6i dau dam t6i do, trén mot
16p d6 xong mot doan phai quay lai do tiép 16p trén tranh cho BT tao vét phan cach
lam giam tinh ddng nhit cia bé tong). Hudng db bé tong dam theo hudng d6 bé tong
san.
+ Db duoc mdt doan thi tién hanh ddm, dAm BT dam bing dam dui va san bing dam
ban. Cach dam dam dui da trinh bay & phan trudc con ddm ban thi tién hanh nhu sau:
Kéo dam tir tir va dam bao vi tri sau gbi 1én vi tri trudc tir 5-10cm.
Pam bao gid thiy vita bétong khong sut [tn rd rét va trén madt ndi nude xi ming thi
thoi tranh ddm mot chd 1au qua bétong sé bi phan tang. Thudng thi khoang 30-50s.
+ Sau khi d6 xong mot xe thi 1uii xe khac vao do tiép. B6 tri xe vao do va xe do xong di
ra khong bi viréng mic va dam bao thoi gian nhanh nhat.
Cong tac thi cong bétong ctr tuan tw nhu viy nhung van phai dam bao diéu kién sau:
+ Trong khi thi cong ma gap mua van phai thi cong cho dén mach nging thi cong.
Diéu nay thuong gip nhat 1a thi cong trong miia mua. Néu thi cong trong muiia mua
can phai ¢ cac bién phap phong ngira nhu thoat nudc cho bé tong di do, che chin

cho bétong dang do va céc bai chira va
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+ Néu dén gio nghi ma chwa d6 t6i mach ngirng thi cong thi vin phai d6 bé tong cho

dén mach ngirng méi duoc nghi.
+ Mach ngirng (néu can thiét) can dit thang ding va nén chuén bi cac thanh van gd dé
chin mach nging; vi tri mach ngimg nam vao doanl/4 nhip san.
+ Khi d6 bé tong ¢ mach ngimg thi phai lam sach bé mit bé tong cii, tudi vao d6 nude
hd xi ming roi méi tiép tuc d6 bé téng méi vao.
Sau khi thi céng xong can phai rira ngay céc trang thiét bi thi cong dé dung cho céc lan
sau tranh dé vira bétong bam vao lam hong.
9.4.2.5. Cong tac bao dudng bé tong dim san:
Bé tong sau khi dd tir 10+12h duge bao dudng theo tiu chuan Viét Nam 4453-95.
Chu y khong cho bé tong bi va cham trong thoi ky dong ctirng. Bé tong duoc tudi nudce
thudng xuyén dé gilr 4m yéu cau. Thoi gian bao dudng bé tong theo TCVN 4453-95,
Vi¢c theo doi bao dudng bé tong dugc cac ky su thi cong ghi lai trong nhat ky thi
cong.
- Bé tong phai dugc bao dudng trong diéu kién va do am thich hop.
- Bé tong méi do xong phai dugc che chin dé khong bi anh huong cia nang mua. Thoi
gian bat dau tién hanh bao dudng: + Néu troi néng thi sau 2 + 3 gio.

+ Néu troi mat thi sau 12 + 24 gid.

- Phuong phép bio dudng:
+ Tudi nudc: bé tong phai duoc giir 4m it nhat 13 7 ngdy dém. Hai ngay dau dé gitr do
am cho bé tong cr hai gid twdi nudc mot 1an, 1an dau tudi nude sau khi d6 bé tong 4 +
7 gid, nhimg ngdy sau 3 + 10 gio tudi nude mot 1an tuy thudc vao nhiét do méi trudng
+ Bao dudng bang keo): loai keo phd bién nhat 12 keo SIKA, sir dung keo bom 1én bé
mat két cau, lam giam mat nuéce do bde hoi va dam bao bé tong c6 do am can thiét.
- Viéc di lai trén bé tong chi cho phép khi bé tong dat 24 (Kg/cmz)
9.4.2.5. Thao d& van khuon.
Cong cu thao 1dp 13 bia nhd dinh, xa cay va kim rat dinh.
Dau tién thao van khuon dam trudc sau d6 thao van khudn san
Céch théo nhu sau:

+ PAu tién ta ndi cac chét dinh cua cdy chdng to hop ra.
+ Tiép theo d6 1a thao cac thanh da doc va cac thanh da ngang ra.
+ Sau d6 thao cac chdt ném va thao cic van khuén ra.
+ Sau cung 14 théo cay chdng t6 hop.

*Cha y: + Sau khi thédo cic chdt dinh cta cay chéng va cac thanh da doc, ngang ta
can théo ngay van khuon chd d6 ra, tranh thdo mot loat cac cong tac trudc rdi méi thao

van khudn. Piéu nay rat nguy hiém vi c6 thé van khudn s€ bi roi vao dau gay tai nan.
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+ Nén tién hanh tudn ty cong tac thao tir ddu nay sang dau kia.

+ Thao xong nén cho ngudi ¢ dudi d& van khuodn tranh quing quat xudng san 1am
hong san va cac phu kién.

+ Sau cung 13 xép thanh tirng chong va ding ching loai dé van chuyén vé kho hodc di
thi cong noi khac duoc thuan tién dé dang.

9.4.3. Stra chira khuyét tt trong bé tong:

Khi thi cong bé tong ¢t thép toan khdi, sau khi dd thao d& van khuon thi thuong xay
ra nhitng khuyén tat sau:

a. Hién tuong 16 bé tong:

Céc hién tugng 10:

+ RO mit: rd ngoai 16p bao vé cdt thép.

+ Rd sau: 16 qua 16p cbt thép chiu lyc.

+ R thau subt: rd xuyén qua két cau.

- Nguyén nhan:

Do véan khudn ghép khong khit 1am ro ri nude xi mang. Do vira bé tong bi phan tang
khi d6 hozc khi van chuyén. Do dam khong k¥ hodc do d6 day cua 16p bé tong do qua
16n vuot qua anh hudng ciia ddm. Do khoang cach gitra cac cdt thép nho .

- Bién phép sura chira:

+ Poi v6i rd mat: dung ban chai sat tiy sach cac vién d4 nam trong ving 16, sau do
dung vira bé tong soi nho méac cao hon méc thiét ké trét lai xoa phang.

+ Pbi voi rd sau: dung duc st va xa beng cy sach cac vién da nam trong ving rd, sau
d6 ghép van khudn db vira bé tong soi nhd mac cao hon mac thiét ké, dam k.

+ Dbi v6i 16 thau sudt: trude khi sira chita can chéng d& két cdu néu can, sau d6 ghép
van khuon va d6 bé tong méac cao hon méc thiét ké, dam ky.

b. Hién twong trdang mdt bé tong:

Nguyén nhan: do khong bao dudng hodc bao dudng it nudc nén xi mang bi mat nudc.
Sira chira: dap bao tai cat hodc mun cua, tudi nude thuong xuyén tir 5 +7 ngay.

c. Hién twong nut chan chim:

Khi thdo van khuén, trén bé mit bé tong c6 nhitng vét nut nho phat trién khong theo
huéng nao nhu vét chan chim.

- Nguyén nhan: do khong che mit bé tong méi d6 nén khi troi ning to nudc bdc hoi
qua nhanh, bé tong co ngdt lam n1t.

- Bién phap swa chita: dung nudc xi mang quét va trat lai sau do phu bao tai tudi nudc
bao dudng. Coi thé dung keo SIKA, SELL .. bang cach vé sinh sach s& roi bom keo .
CHUONG 10. TO CHUC THI CONG

10.1.TIEN PO THI CONG:
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1. Muc dich va y nghia ciia cong tac thiét ké va té chirc thi cong:
a. Muc dich:
Cong tac thiét ké t6 churc thi cong giup cho ta ndm duge mot sé kién thirc co ban vé
viée lap ké hoach san xuit (tién do) va mat bﬁng san xuét phuc vu cho cong tac thi
cong, ddng thoi né giup cho chung ta nim dugce 1y ludn va ning cao dan vé hiéu biét
thue té dé c6 du trinh d6 chi dao thi cong trén cong trudng.
Muc dich cudi ciing nham :
- Nang cao dugc nang suét lao dong va hiéu suét cua cac loai may méc,thiét bi phuc vu
cho thi cong.
- Pam bao dugc chét lugng cong trinh.
- Pam bao duoc an toan lao dong cho cong nhan va do bén cho cong trinh.
- Bam bdo dugc thoi han thi cong.
- Ha duoc giad thanh cho cong trinh x4y dung
b. y nghia :
Cong tac thiét ké t6 churc thi cong gitp cho ta c6 thé dam nhiém thi cong tu chi trong
cac cong viéc sau :
- Chi dao thi cong ngoai cong truong.
- Piéu phdi nhip nhang cac khau phuc vu cho thi cong:
+ Khai théc va ché bién vat liéu.
+ Gia cong ciu kién va cac ban thanh pham.
+ Van chuyén, bdc d& cac loai vat liéu, cu kién ...
+ Xay hoic lip cac bo phan cong trinh.
+ Trang tri va hoan thién cong trinh.
- Phéi hop cong tac mot cach khoa hoc giita cong truong véi cac co so san xuat khac.
- Diéu dong mot cach hop 1i nhiéu don vi san xuit trong cling mot thoi gian va trén
cung mot dia diém xay dung.
- Huy dong mot cach can dbi va quan li duoc nhiéu mat nhu: Nhan luc, vat tu, dung
cy, may moc, thiét bi, phuong tién, tién vén, ...trong ca thoi gian xay dung.
2. Ndi dung va nhirng nguyén tic chinh trong thiét ké t6 chirc thi cong:
a. Noi dung:
- Cong tac thiét ké to chirc thi cong c6 mot tam quan trong dic biét vi nd nghién ciru
vé cach to chuc va ké hoach san xuét.
- béi tuong cu thé ciia mon thiét ké t6 chuc thi cong la:
+ Lap tién do thi cong hop ly dé diéu dong nhan lyc, vat lidu, may moc, thiét bi,
phuong tién van chuyén, cdu lap va st dung cac ngudn dién, nudc nham thi cong tot

nhit va ha gia thanh thap nhét cho cong trinh.

Trang: 165



+ Lap tong mit bang thi céng hop 1y dé phat huy duoc cac diéu kién tich cuc khi
xay dung nhu: Diéu kién dia chat, thuy van, khi hau, huéng gio, dién nudc,...Dong
thoi khac phuc céc diéu kién han ché dé mat b'fmg thi cong tdt nhat vé k¥ thuat va ré
nht .

- Trén co s& can d6i va diéu hoa moi kha ning dé huy dong, nghién ctru, lap ké hoach
trong qué trinh x4y dung dam bao cong trinh hoan thanh dé sém dua vao st dung.

b. Nhitng nguyén tic chinh:

- Co gi6i hoa thi cong nham rit ngan thoi gian xdy dung, nang cao chat luong cong
trinh, han ché duoc nhirng cong viéc nang nhoc, tr d6 nang cao nang suét lao dong.

- Nang cao tring do tay nghé cho cong nhan trong viéc sir dung may moc thiét bi va to
chtrc thi cong ctia can bd cho hop 1y dép tng tot cac 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 huong rat 16n dén téc do thi cong nén can trd 16n va tac hai nhiéu
dén viéc xay dung. Vi vay, thiét ké t6 chirc thi cong phai c6 ké hoach dbi pho véi thoi
tiét, khi hau,...dam bao cho thi céng van dugc tién hanh binh thuong va lién tuc.

3. Lap tién do thi cong:

a. Vai tro ciia ké hoach tién d9 trong san xuat xay dung.

~ Lap ké hoach tién do 1a quyét dinh trudc xem qué trinh thuc hién muc tiéu phai
lam gi, cach lam nhu thé nao, khi ndo lam va ngudi ndo phai lam cai gi.

" Ké hoach 1am cho cac su viéc c6 thé xay ra phai xay ra, néu khong c6 ké hoach
c6 thé chung khong xay ra. Lap ké hoach tién d6 1a sy du bao tuong lai, mac du viéc
tién doan tuong lai 1a kho chinh xé4c, d6i khi ndm ngoai dy kién cua con nguoi, né co
thé pha v& ca nhiing ké hoach tién d6 tdt nht, nhung néu khong cé ké hoach thi su
viéc hoan toan xay ra mot cach ngau nhién hoan toan.

" Lap ké hoach hét sirc kho khan, doi hoi nguoi 1ap tién o khong nhing c6 kinh
nghiém xay dung ma con cé hiéu biét khoa hoc du bao va mét kién thurc sau rong.
Chinh vi vay viéc 1ap ké hoach tién d6 chiém vai tro hét strc quan trong trong san xuat
xay dung, cu thé la:

b. Sw déng gop ciia ké hoach tién dd vao viéc thie hién muc tiéu.

"~ Muc dich cua viéc 1ap ké hoach tién d6 va nhitng ké hoach phu tro 1a nham
hoan thanh nhitng muc dich va muc tiéu ctia san xuat xay dung.

) Lap ké hoach tién do va viéc kiém tra thuc hién san xuét trong xay dung 1a hai
viéc khong thé tach roi nhau. Khoéng co ké hoach tién d0 thi khong thé kiém tra duoc
vi kiém tra 1a giir cho cac hoat dong theo diing tién trinh bang cach diéu chinh sai léch
so véi thoi gian trong tién do. Ban ké hoach tién d6 cung cap tiéu chuan dé kiém tra.

c. Tinh hi¢u qua ciaa ke hoach tien dg.
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- Tinh hi€u qua cua ké hoach tién do dugc do bé“mg dong gbp cuia n6 vao thuc hién muc
tiéu san xuit dang véi chi phi va cac yéu td tai nguyén khac da du kién.

d. TAm quan trong ciia ké hoach tién d9.

Lap ké hoach tién do nhdm nhirg muyc dich quan trong sau day:

- Ung ph6 véi sy bat dinh va sy thay doi:

Su bt dinh va su thay dbi lam viéc phai 1ap ké hoach tién d6 1a tat yéu. Tuy thé
tuong lai lai rat it khi chic chin va tuong lai cang xa thi cac két qua cua quyét dinh
cang kém chic chén.

Du cho ¢6 thé du doan duoc nhitng sy thay doi trong qua trinh thyc hién tién do
thi viéc kho khan trong khi 1ap ké hoach tién do van 1a diéu kho khan.

- Tap trung su chu y lanh dao thi cong vao cac muc ti€u quan trong:

Toan b cong viee 1ap ké hoach tién d6 nham thuc hién cic muc tiéu cia san
XuAt xay dung nén viéc 1ap ké hoach tién d6 cho théy r0 cac muyc ti€u nay.

. Pé tién hanh quan Iy tot muc tiéu san xuat, ngudi quan 1y phai lap tién do dé xét
tuong lai, phai dinh ky soat lai ké hoach dé stra d6i rong dé dat myc tiéu dé ra.
- Tao kha ning tac nghiép kinh té:

. Vige lap ké hoach tién dd sé& tao kha nang cuc tiéu hoa chi phi xay dung vi no
gitp cho cach nhin chl trong vao cac hoat dong c6 hi¢u qua va su phu hop.

K& hoach tién do 1a hoat dong c6 du bao trén co s& khoa hoc thay cac hoat dong
tu phat, thiéu phéi hop bang nhitng dinh hudng chung, thay thé ludng hoat dong that
thudng bang déu din. Nhitng quyét dinh phai can nhéc va duoc luan gia than trong.

- Tao kha nang kiém tra cong viéc dugc thuan loi:

Khong thé kiém tra duoc sy tién hanh cong viéc khi khéng c6 muc tiéu 16 rang
d3 dinh dé do luong. Kiém tra 1a cach hudng t6i tuong lai trén co sé xem xét cai thuc
tai. Khong co ké hoach tién do thi khong c6 can ctr dé kiém tra

4. Cin cir dé 1ap tong tién do.
Ta can ctr vao cac tai liéu sau:
Bén v¢ thi cong.
Qui pham ki thuét thi cong.
Dinh muc lao dong.
Tién d6 cua timg cong tac.
a. Tinh khoi lwong cac cong viéc:

- Trong mot cong trinh ¢ nhiéu bd phan két cAu ma mdi bd phan lai co thé co
nhiéu qua trinh cong tac t6 hop nén . Do d6 ta phai chia cong trinh thanh nhiing bo
phan két cAu riéng biét va phan tich két ciu thanh qua trinh cong tac can thiét dé hoan

thanh viéc xay dung két cau d6 va day da khoi lugng can thiét cho viéc 1ap tién do.

Trang: 167



- Mudn tinh khéi lugng cac qua trinh cong tac ta phai dwa vao cac ban v& két
cAu chi tiét hodc cac ban vé& thiét ké so bd hodc cling co thé dua vao céc chi tiéu, dinh
murc cua nha nudc.

- C6 khéi lugng cong viée, tra dinh muc st dung nhan cong hoic may moc, s&
tinh dugc sb ngay cong va s6 ca may can thiét; tir d6 c6 thé biét duge loai tho va loai
may can str dung.

b. Thanh lp tién d¢:

Sau khi da x4c dinh dugc bién phap va trinh ty thi cong, da tinh toan dugc thoi
gian hoan thanh cc qua trinh cong tac chinh 1a lac ta c6 bat dau 1ap tién do.

- Nhiing khodng thoi gian ma cac ddi cong nhan chuyén nghi€p phai nghi viéc
(vi no s€ kéo theo ca may moc phai ngung hoat dong).

- S6 luong cong nhan khong dugc thay doi qua nhiéu trong giai doan thi cong.
c. Piéu chinh tién do:

- Nguoi ta ding biéu d6 nhan luc, vat lidu lam co so cho viée diéu chinh tién
do.

- Néu cac biéu d co6 nhitng dinh cao hodc triing sau that thudng thi phai diéu
chinh lai tién d6 bang cach thay d6i thoi gian mot vai qua trinh nao d6 dé sb luong
cong nhan hodc lugng vat liéu, cAu kién phai thay ddi sao cho hop 1y hon.

- Néu céc biéu do nhan luc, vat liéu va cu kién khong diéu hoa dugc cung mot
lac thi diéu chu yéu 1a phai dam bao sd luong cong nhan khong dugc thay doi
Tom lai, didu chinh tién do thi cong 1a 4n dinh lai thoi gian hoan thanh ting qua trinh
sao cho:

+ Cong trinh dugc hoan thanh trong thoi gian quy dinh.
+ S4 lugng cong nhan chuyén nghiép va may moc thiét bi khong dugc thay ddi nhiéu

cling nhu viéc cung cap vat liéu, ban thanh pham dugc tién hanh mét cach diéu hoa.

5. Tinh toan khdi lwong cac cong viéce:

. . Pinh mirc Nhu ciu
Ma . R N Pon | Khoi
STT| Noi dung cong viéc . Lao | Ca |Ngay| Ca
hi¢u vi lwgng
dong | may | cong | may
Cong tac chuan bi cong 75
2 PHAN MONG
AC.26221 100
3 Thi cong ép coc m 43,92 15,1 2,5/663,21109,8
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AB.25112 100
4 Dao hé mong bang may | m3 6,63 6,11 0,32 40,5 | 2,15
AB.11362(Stra ho moéng bang tha
5 cong m3 275 0,68 187
AA.22211 ‘
6 Dap bé tong dau coc m3 14,823 2,02 29,94
AF.11112 D6 bé 16t mong - giang
7 mong m3 43,9 1,42 62,3
AF.61120 (GCLD cdt thép dai va
8 giang mong tan 4338 4,34 188,3
AF.81122 (GCLD van khuon dai va| 100
9 giang mong m?2 5021 257 129
AF.11210 D6 bé tong dai va giang
10 maéng m3 452,21 25c/ca 50
AF.82111 [Thao d& van khuon 100
11 maéng m2 5,021 9,9 49,7
AB.62111|Lap dat ton nén bang 100
12 may m3 6,477 0,74/ 0,09 4,79 | 0,58
AB.13113|Lap dat ton nén bang
13 thii cong m3 303 0,67 203
14 TT  |Cong viéc khac 30,0
15 TANG 1
AF.61421 |GCLD cbt thép cot tang
16 1 tan 7,872 10,02 1,49| 78,88 11,73
AF.81132 (GCLD van khuon cot 100
17 tang 1 m?2 1,429 39,1 15| 55,87 2,14
AF22220 | ‘
18 D6 bé tong cot tang 1 m3 17,3 4,05 0,09 70,07| 1,56
AF.82111 Thao do van khuon cot
19 tang 1 100m2 | 1,429 13,03 18,62
AF.81151 |GCLD van khuon dam
20 san tang 1 100m2 | 14,781 15,95  1,51235,76| 22,17
AF.61711|GCLD cbt thép dam san
21 tang 1 tin | 17,353 10,63 0,4 184,5| 6,94
AF.32310 D6 bé tong dam san
22 tang 1 m3 | 178,35 25c/ca 25
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AF.82311 [Thao d& van khudén dam| 100
23 san tang 1 m2 | 14,781 8,98 1,5(132,73| 22,17
TT  [Thi céng cau thang tang
24 1 cong 45,0
TT  [Bao dudng bé téng tang
25 1 cong 63,0
AE.22220 ‘
26 Xay tuong chén tang 1 m3 65 1,97 128,05
AH.31211 ‘
27 Lap khuon cura tang 1 md 125,00 0,225 28,125
AH.32111|Lap clra vao khudn ting
28 1 m?2 180,00 0,25 45,0
AK.21220 ‘
29 Trat trong tang 1 m2 850 0,2 170
AK41210 o
30 Lat nén tang 1 m2 817 0,17 138,89
31 TT |Cdng tac khac cong 72
32 TANG 2
AF61432 |GCLD cbt thép cot ting
33 2 tin | 12,767 10,02| 1,49/127,93 19,02
AF.82111 |GCLD van khuon cot 100
34 tang 2 m2 2,676) 39,1 1,5104,63] 4,01
AF22220 | ‘
35 D6 bé tong cot tang 2 m3 31,74/ 4,05/ 0,09/128,55 2,86
AF.82111 Thao do van khuon cot 100
36 tang 2 m2 2,676/ 13,03 34,87
AF.82311|GCLD van khuén dam | 100
37 san ting 2 m2 | 16,149 15,95 1,5 257,6| 24,22
AF.61711|GCLD cot thép dam san
38 tang 2 tin | 18,844 10,63 0,4 200,3 7,54
AF.32310 [P0 bé tong dam san
39 tang 2 m3 | 277,71] 25c/ca 50
AF.82311 [Théo d& van khuon dam| 100
40 san tang 2 m2 | 16,149 8,98  1,5(145,02| 24,22
TT  [Thi cong cau thang tang
41 2 cong 45,0
42/  TT  |Bao dudng bé tong ting | cdng 63,0
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2

AE.22220 ‘

43 Xay tuong chén tang 2 m3 125 1,97 246,25
AH.31211) ‘

44 Lap khuon ctra tang 2 md 125,00 0,225 28,125
AH.32111)

45 Lap ctra vao khuon m2 180,0 0,25 45,0
AK.21220 ‘

46 Trat trong tang 2 m2 900 0,2 180
AK41210 o

47 Lat nén tang2 m2 881 0,17 149,77

48/ TT |C6ng tac khac cdng 72,0

49 TANG 3
AF.61423|GCLD c6t thép cot

50 tang3 tan 8,928 11,21 1,49(100,08 13,3
AF.82111 |GCLD van khuon cot 100

51 tang 3 m?2 1,716 39,1 15 67,1 2,57
AF.12244| ‘

52 D6 bé tong cot tang 3 m3 20,2  4,33] 0,09 87,47 1,82
AF.82111 Thao do van khuon cot

53 cot tang 3 100m2 | 1,716/ 13,03 22,36
AF.82311|GCLD van khuén dam | 100

54 san tang 3 m2 | 14,781 1595 1,5/235,76) 22,17
AF.61712 |GCLD c6t thép dam san

55 tang 3 tin | 17,353 10,63 0,4 184,5 6,94
AF.32310 (D6 bé tong dam san

56 tang 3 m3 | 178,35 25c/ca 25
AF.82311 [Thao d& van khuén dam| 100

57 san tang 3 m2 | 14,781 8,98  1,5/132,73 22,17

TT  [Thi cong cau thang tang
58 3 cong 45,0
TT  [Bao dudng bé tong tang

59 3 cong 63,0
AE.22233 .

60 X4y twong chén ting 3 | m3 185 2,16 400
AH.31211| ‘

61 Lap khuén ctra ting 3 md 125,0, 0,225 28,125
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AH.32111[Lip ctra vao khudn tang

62 3 m?2 180,00 0,25 45,0
AK.21220 ‘

63 Trat trong tang 3 m2 920 0,2 164,0
AK41210 o

64 Lat nén tang 3 m2 817 0,17 138,89

65 TT  |Cdng tac khac cdng 72

66 TANG 4
AF61432 |GCLD cbt thép cot tang

67 4 tan 7,072 11,21) 1,49 79,28/ 10,54
AF.82111 |GCLD van khudn cot 100

68 tang 4 m?2 1,496 39,1 1,5 58,49 2,244
AF22220 | ‘

69 Do bé tong cot tang 4 m3 17,3 4,33 0,09 7491 1,56
AF.82111 [Théo d& van khuon cot | 100

70 tang 4 m2 1,496/ 13,03 26,275/ 19,49
AF.82311|GCLD van khuén dam | 100

71 san ting 4 m2 | 14,781 1595 1,5/235,76) 22,17
AF.61711 |GCLD c6t thép dam san

72 tang 4 tan | 17,353 10,11| 0,4 184,5 6,94
AF.32310 [P0 bé tong dam san

73 tang 4 m3 | 178,35 25c/ca 25
AF.82311 [Théo d& van khuon dam| 100

74 san ting 4 m2 | 14,781 8,98  1,5/132,73 22,17

TT  [Thi cong cau thang tang
75 4 cong 45,0
TT  [Bao dudng bé tong ting

76 4 cong 63
AE.22220 185,76

77 Xay tuong chén tang 4 | m3 86,0 2,16 0
AH.31211| ‘

78 Lap khuon cira tang 4 md 125,00 0,225 28,125
AH.32111[Lip ctra vao khudn tang

79 4 m?2 180,00 0,25 45,0
AK.21220 ‘

80 Trat trong tang 4 m2 820,0 0,2 164,0
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AK41210 119,17
81 Lat nén tang 4 m?2 701,00 017 0

82/ TT |Cong tac khac cong 72

TANG 5,6,7,8 Tuong tu nhu tﬁng 4

151 HOAN THIEN

150/AK 21123 Trat ngoa m2  |2784.60| 0,26 723,996
15g O son tuong ngodi m2 | 21358 0,091 194,36
154/  TT [Lap dién nudc cong

155/  TT  |Thu don v¢ sinh ban giao cong

10.2. LAP TONG MAT BANG THI CONG
1. Co s6 tinh toan :

- Can cu vao yéu cau cua td chire thi cong, tién do thuc hién cong trinh, ta xac dinh
nhu ciu vé vt tu, thiét bi, may phuc vu thi cong, nhan lyc nhu cau phuc vu sinh hoat.

- Can clr vao tinh hinh cung cép vét tu thuc té.

- Can cr vao tinh hinh mat bang thuc té ctia cong trinh ta bd tri cic cong trinh tam |
kho bii theo yéu cau can thiét dé phuc phu cho cong tac thi cong, dam tinh chit hop 1y.
2. Muc dich:

- Tinh toan lap tong mit bang thi cong 13 dam béo tinh hiéu qua kinh té trong

cong tac quan 1y, thi cong thudn loi, hop 1y hod trong ddy truyén san xuét.

- Pam bao tinh on dinh phu hop trong cong tac phuc vu cho cong tac thi cong,
khong lang phi, tiét kiém (tranh duogc truong hop khong dap ting di nhu cau san xuat.
3.Tinh toan 1ap tong mit bang thi cong:
3.1.S0 lwong can b nhén vién trén cong truong va nhu ciu dién tich sir dung:
*Tinh s6 lwong cong nhén trén cong trudng:

a) S6 cong nhan xay dung co ban tryc tiép thi cong:
Theo biéu d6 tién do thi cong thi:

S 20330 .
Ap==—=——=61 (nguoi
= T = 33 (nguot)
b)S4 cong nhan lam viée & cac xudng phu tro:
B =K%.A lay K=30%

=>B =0,3x61 = 19ngudi)

¢) S6 can bo cong, nhan vién ky thuat:
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C = 6%.(A+B) = 6%x (561 + 19) = 5 (nguoi)
d) S6 can bo nhan vién hanh chinh:
D = 6%.(A+B+C) =6%x (61 + 19 + 5 ) = 6 (nguoi)
e) S6 nhan vién dich vu:
E=8S% (A +B+C+ D) Vi cong truong trung binh S = 7%
=E=7%x (61+19+5+6)="7 ( nguoi)
= Chon E =7 (ngudi)
Tong s6 can bo cong nhan vién cong trudng:
G=106A+B+C+D+E)=1,06x (61 +19+5+6+7)=98 (nguoi)
(1,06 13 hé s6 ké dén nguoi nghi 6m , di phép )
- Dién tich str dung.
- Nha Iam viéc cua can by, nhan vién k¥ thuat
S6 can bo 14 5+ 6 = 11 ngudi véi tiéu chudn 4m*/nguoi
Di¢n tich st dung: S=4x11=44 m?

+ Dién tich nha nghi: S6 ca nhiéu céng nhat 1 A = 97 ngudi. Tuy nhién do cong
truong & trong thanh phd nén chi can dam bao chd & cho 40% nhan cong nhiéu nhat
Tiéu chuan dién tich cho cdng nhan 1a 2 m%/nguoi.

S,=97x0,4x2 = 78 (m?).Chon 80 m?

- Dién tich nha vé sinh + nha tam:

Tiéu chuan 2,5m2/20ngu(‘7i
Dién tich st dung la: S =%. x97=12,13 m2 .Chon S = 15m2

Dién tich cac phong ban chirc nang cho trong bang sau:

Tén phong ban Dién tich (m°)
- Nha lam viéc cuia can bo ki thuat+y té 44
- Nha dé xe cong nhan 24
- Nha nghi ca 80
- Kho dung cu 14
- Nha WC+ nha tim 15
- Nha bao vé 12

3.2. Tinh dién tich kho bai.

a) Kho chira xi méng.

- Hién nay vat li€u xay dung néi chung, xi mang ndi riéng ban rdng rai trén thi truong.
- Vi vay chi tinh lwong xi mang du trit kho cho ngay c6 nhu cu xi mang cao nhéat.Dya

vao tién do thi cong da lap ta xac dinh khdi bé tong cot, vach, 16i: V = 27,67 m®
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+ Bé tong da 1x2 mac 250# d6 sut 6 - 8 cm sir dung xi mang P30 theo dinh mirc ta
c¢6 khdi lwong xi mang can thiét cho 1 m® bé téng 12 : 427 kG/ m®
- Theo Pinh mutrc 24/2005/QD- BXD , v61 ma hi¢u C2235 co
Ximiang: 27,67 x 1,025 x 427 =12110 kG = 12,11 (tin)
Ngoai ra tinh toan khéi lwong xi mang du trir can thiét dé 1am cac cong viéc phu
(1000kG) dung cho cac cong viéc khac sau khi d6 bé tong cot
Ximang :12,11 + 1= 13,11(T4n)

- Dién tich kho chira xi mang la :

F=13,11/Dmax=13,11/1,1 = 11,92 m* (Dmax= 1,1 T/m? la dinh mirc xép lai v1).
Dién tich kho c6 ké 16i di 1a:

S =a.F=1,6x11,92=19,07Tm’
Vay chon dién tich kho chira xi mang F = 20 m?  (v6i kho kin liy oo = 1,6)
b) Kho chira thép va gia cong thép.
- Khéi luong thép trén cong truong phai du trit dé gia cong va lip dung cho 1 tang: -
Theo s6 liéu tinh toan thi ta xac dinh khéi lwong thép 16n nhat 14 : 18,84 tan
- Pinh murc sép xép lai vat liéu Dmax = 1,5t€in/m2.
- Dién tich kho chira thép can thiét 12 :
F = 18,84/Dmax = 18,84/1,5 = 12,56 m°

- Pé thuan tién cho viéc sip xép, béc dd va gia cong vi chiéu dai thanh thép nén ta
chon dién tich kho chira thép F =20 m®
¢) Kho chira Van khuén:
Luong Van khuon str dung 16n nhit 13 trong cac ngdy gia cong lip dung van khuén
dim san (S = 701 m?). Van khuén dim san bao gdm céac tim van khudn thép (cac tim
mit va goc), cac cdy chdng thép Lenex va da ngang, da doc bang gd. Theo mi hiéu
KB.2110 ta c6 khéi luong:
+ Thép tam: 701x51,81/100 = 363 kG = 0,363T
+ Thép hinh: 701x48,84/100 =342 kG =0,342 T
+ Gb lam thanh da: 701x0,496/100 = 3,47 m®
Theo dinh muc cét chtra vat liéu:
+ Thép tAm: 4 - 4,5 T/m?
+ Thép hinh: 0,8 - 1,2 T/m?
+ Gb lam thanh da: 1,2 - 1,8 m*/m?
Dién tich kho:

Qi 0,363 0,342 3,47
D.. 4 1 15
Chon kho chtra Van khuén c6 dién tich: F=2,74x6 =16 (m?)

E= = 2,74 m?
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d) Bai chira cat vang:

Cat cho 1 ngay do bé tong 16n nhat 1a ngay dd bé tong cot, vach, 15 tng 1 voi khdi
lwong : 27,67 m®

Bé tbng mac 300 # do sut 6- 8 cm str dung xi mang P30 theo dinh mrc ta c¢6 cat vang
can thiét cho 1 m® bé tong 14 : 0,441 m®

Dinh mutrc D= 2m3/m? véi trit lwong trong 4 ngdy

27,67x0,441

Dién tich bai: F = ~3,05m? = Chon F =4 (m?)

e) Bai chira da (1x2)cm.

Bé tdng mac 250 # do sut 6 - 8 cm str dung xi mang P30 theo dinh murc ta ¢c6 da dam

can thiét cho 1 m® bé téng I : 0,861 m®

Dinh mutc D= 2m%/m? véi trit lwong trong 4 ngay

27,67 x0,861
2x4

f) Bai chira gach .

F= -3m? = Chon F = 4(m°

Gach xay cho tang 3 13 ting c6 khéi lugng 16n nhit 185 m® véi khdi xay gach theo tidu
chuin ta c6: 1 vién gach kich thude 220x110x60(mm) Gng v6i 550 vién cho 1 m® xay:
Viy s6 luong gach 1a: 185x 550 =101750 (vién)

Dinh mirc Dyyge= 1100v/m?

101750
5x1100

Chia 5(vi ta xay trong 1 ngay nhung chi dy trir gach trong 2 ngay)
Chon dién tich xép gach F = 20 m”

3.3.Hé thong dién thi cong va sinh hoat

* Pién:

- bi¢n thi cong va chiéu sang sinh hoat .

- Viy dién tich cin thiét 1a : — F =1,2x 18,5m?2

Tong cong sut cac phuong tién , thiét bi thi cong .
+May tron bé tong : 4,1 kw .
+Can truc thap : 18,5 kw.
+May van thang 1 may: 3,1 kw
+Dam dui : 4c4ix0,8 =3,2 kw.
+Dam ban : 2caix1 = 2 kw.
+May cua bao lién hop 1cai x1,2 =1,2 kw .
+May cét ubn thép : 1,2 kw.
+May han : 3 kw.

+Mady bom nudc 1 céi :2 kw.
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— Tong cong suit ciia may P; = 38 kw.
- Bién sinh hoat trong nha .
+ Dién trong nha:

TT | Noi chiéu sing Dinh mzﬁc Dicn 2t ich 4

— (W/m?) (m°) (W)

1 Nha chi huy+y té 15 40 600

2 Nha bao v¢ 15 12 180

3 Nha nghi tam ctia cong nhan 15 70 1050

4 Nha vé sinh 3 12 36
+ Dién bdo v¢ ngoai nha:

TT | Noi chiéu sang Cong suat

1 Puong chinh 6 x100 = 600W

2 Bai gia cong 2x 715 = 150W

3 Cac kho, lan trai 6 x 75 = 450w

4 Bon goc tong mit bang 4 x500 = 2000W

) ben bao vé cac gbe cong trinh 6 x 75 = 450W

Tong cong suat dung:

P= 1,1x{%+ K,) P+ K> P,
Trong do: 1,1: Hé s6 tinh dén hao hut dién 4p trong toan mang.
cos ¢ : Hé s cong suat thiét ké cua thiét bi(lay = 0,75)
K1, K,, Ks: Hé s6 str dung dién khong diéu hoa.
(K:=0,7;K;,=08;K3=1,0)
> B,P,,P, 1a tong cong suét cac noi tidu thy.
0,7x38
0,75
- Sir dung mang ludi dién 3 pha (380/220V). Vi san xuét dung dién 380V/220V
bang cach ndi hai ddy nong, con dé thip sang dung dién thé 220V bang cach nbi 1 day

Pt = 1,1{ +0,8x1,866+1x3, 65j = 44,18(kW)

néng va mdt day lanh.

- Mang luéi dién ngoai troi dung day dong dé tran. Mang ludi dién & nhimng noi c6 vat
lidu dé chay hay noi c6 nhiéu ngudi qua lai thi ddy boc cao su, diy cap nhya dé ngam.
-. Dung cot dién bﬁng gb dé dan toi noi tiéu thy, ¢t cach nhau 30m, cao hon mat dat
6,5m, chon sau dudi dat 2m. Do chiing ctia day cao hon mit dat Sm.

a) Chon may bién ap:
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tt
P~ _ 448 og910w)

Cong sut phan khang tinh toan: = =
s P 8 Q cosp 0,75

Cong suét biu kién tinh todn: Sy = /P’ +Q? =+/4418% +58,91% = 73,64kW
Chon may bién 4p ba pha lam ngudi bang dau c6 cong suit dinh mirc 100 KVA
b) Tinh to4n diy din:
Tinh theo do sut dién thé cho phép:
MxZ
T 10U° coSg

Gia thiét chiéu dai tir mang dién qudc gia t6i tram bién ap cong truong 1a 200m
Ta c6 m6 men tai M = P.L = 44,18 x 200 = 8836kW.m = 8,836 kW.km
Chon day nhom ¢ tiét dién t6i thiéu cho phép ddi véi dudng day cao thé 1a
Siin = 35mm? chon day A.35 .Tra bang7.9v6i cosgp = 0.7 duoc Z = 0,883

M xZ ~ 8,836x0,883
10xU?cosgp 10x6°x0,7

Tinh d0 sut dién &ap cho phép: AU = =0,031<10%

Nhu vay day chon A-35 1a dat yéu cau
+Puong diy san xuat:
Puong day dong luc ¢ chiéu dai L = 100m

100% P.L
Dién ap 380/220 c6 > P =38(KW) = 38000(W) Sy = b UZZ:AU
uz.

Trong d6:L = 100 m — Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu thy.

AU = 5% - D6 sut dién thé cho phép.

K =57 - Heé s ké dén vat liéu 1am day (dong).

Ug =380 (V) - Pién thé cua duong diy don vi

_ 100x38000x100
S 57x380% x5
Chon day céap c6 4 16i day ddng .Mdi day c6 S=16 mm?va[1]=150 (A).
P

J3Uf .COSQ

=9,23(mm?)

- Kiém tra day dan theo cuong do: I=

Trong d6 : > P =38(KW) =38000W)
Us=220 (V).
cos¢ =0,68:vi sb lugng dong co <10

P 38000

I: =
J3U,.cosp 173x220x0,68

=14683(A) < 150 ( A ).thoa man diéu kién

-Kiém tra theo d6 bén co hoc:
Déi v6i day cap bang ddng co dién thé < 1(kV) tiét dién Spmin =16 mm?* .Vay day cap
d4 chon 1a thoa man tat ca cac diéu kién
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+Pwong day sinh hoat va chiéu sang:
+DPuodng ddy sinh hoat va chiéu sang ¢ chiéu dai L =200m
Dién 4p 220Vco D P =5642(KW) =5642(W)

_ 200> P.L
sh = m
Trong d6: L =200m - Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu thu.
AU =5% - Do sut dién thé cho phép.
K =57 - Hé sb ké dén vat liéu lam day (dong).

Ug =220 (V) - DPién thé ctua dudng diy don vi .
S= 200x 5642x 200
57x220° x5

Chon day cap c6 4 1561 day dong

Mdiday c6 S=16 mm?va[l]=150 (A).

-Kiém tra day dan theo cuong do :
| = P
U, cosp

=15,36(mm?).

Trong d6 : D> P =5,642(KW) =5642(W)
Us=220 (V).

cose =1,0 : vi 12 dién thap sang.

5642

= =25,64(A)< 150 (A).
220x1,0 (A (A)

Nhu vay day chon thoa mén diéu kién.

-Kiém tra theo d6 bén co hoc:

Déi voi day cap bang ddng co dién thé < 1(kV) tiét dién Smi, =16 mm? .Vay day cap
da chon la thoa man tit ca céac diéu kién

*. Tinh toan nwéc thi cong va sinh hoat

Luogng nuwdc s dung dwoc xdc dinh trong bang sau:

K.lugng DPinh muc

TT | Cac diém dung nuéc bvi | (A) (n) Axn

(m)
1 May tron vitabé tong | m° | 7,4 300L/m® 2,22
2 Rira cat, da 1x2 m® 14,84 150L/m* 2,23
3 Bao dudng bé tong m° 300L/m’ 0,3
4 | Tron vita xay m®  |6,74x 0,3 300L/m® 0,61
5 Tudi gach Vv 6,74 x 550 290L/1000v 1,1
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Ta c6 TP = 6460(1)

-Xac dinh nudc dung cho san xuat:

B 1,2 RnWWK
Q= 5 3600
Trong d6: 1,2 : hé s ké dén nhitng may khong ké hét
Pmaykip : la lwong nudc may san xuét trong 1 kip
K =22 :hé sb str dung nudc khong diéu hoa
1,2x2,2x 6460
Qo= =g 2eg0 = 05%179)
- Xa4c dinh nudce dung cho sinh hoat:
P=P,+Py

P,: 1a lugng nude dung cho sinh hoat trén cong truong:
K.N,.P
Pa= 53600 (-
Trong d6:  K:1a hé s khong diéu hoa K =2
N1:S6 cong nhén trén cong trudng (N; = 56 +10 = 66 (nguoi).
Pn:Luong nudce cua cong nhan trong 1 kip ¢ cong truong
(Lay P,=20L/nguoi)
2x66x20
Py = 823600 0,092(1/5)
Pp: 1a lugng nudce trong khu nha &:
P = KN,P, oy Lis)
24.3600
Trong d6:  K: 1a hé s khong diéu hoa K =2,5
N,:S6 cong nhan trong khu sinh hoat (N, = 61 ngudi).
P,:Nhu cdu nudc cho cong nhan trén 1 ngay dém (Liy P,=50L/ngudi)
_ 25x61x50
~ 24x3600
= Pgy=P,+ P,=0,092+ 0,088 = 0,18 (I/s)
- X4c dinh luu lugng nude dung cho ctru hoa:
Ta tra bang v6i loai nha c6 do chiu lira 13 dang khé chdy va khdi tich trong khoang
(5 - 20) x1000m® ta c6 :P. = 10(l/s)
Ta cO: P+ Psy=1,2 +0,18 =1,38 (I/s)
= Psyt Psy=1,38 (I/s) < P, =10(l/s)
Vay lugng nudc dung trén cong truong tinh theo cong thurc :
P =0,7x(Psxt+ Psn) + Pec
=P =0,7x(1,38) + 10 = 11(I/s)

b - 008§(1/5)
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Gia thiét duong kinh dng D >100(mm) LAy van tc nudc chay trong dudng éng
la:v=15m/s

Puong kinh 6ng dan nudc cod duong kinh la: D = ‘/L
7V.1000
4x11
D= =0,096m = 96(mm
= \/3,14><1,5><1000 (mm)

Chon dudng kinh dng D = 100 mm.
Viay chon dudng kinh ng da gia thiét 1 thoa man
3.4. Panh gia biéu dé nhan hrc.
- Nhan lyc 1a dang tai nguyén dac biét 1a khong du trit duge. Do do can phai st dung
hop 1y trong sudt thoi gian thi cong.
- C4c hé s6 danh gia chat luong cua biéu dd nhan luc

a) Hé s6 khong diéu hoa vé sir dung nhén cong : (K4)

Ao .
Ky = Dmecygipp = 2
: T

Trong d6 : - Amax : SO cong nhan cao nhat c6 mit trén cong truong (61 ngudi)
- A : Sb cong nhan trung binh trén cong truong.
- S : Tong s cong lao dong : (S = 20705 cong)
- T : Tong thoi gian thi cong (T = 335 ngay).
_ 20705

Atb - ﬁ = 62 (rlglIGl)
K, = 9T 5¢
Ay
b) Hé s6 phan b6 lao dong khong déu : (Ky)
- Sﬂ _ 2115 513202
2 s 20705 !

Trong do : - Sy, : Luong lao dong doi ra so voi lugng lao dong trung binh
-S: Tong sb cong lao dong
Str dung lao dong hiéu qua, nhu cau vé phuong tién thi céng, vat tu hop 1y , day
chuyén thi cong nhip nhang.
10.3. AN TOAN LAO PONG.

Khi thi cong nha cao tang viéc can quan tim hang dau 14 bién phap an toan lao dong.
Cong trinh phai 13 noi quan 1y chat ché vé sd ngudi ra vao trong cong trinh (Khong
phdn sy mién vao). Tat ca cac cong nhan déu phai duoc hoc ndi quy vé an toan lao
dong trudce khi thi cong cong trinh.

I. AN TOAN LAO PONG TRONG THI CONG PAO PAT:
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1. Sw ¢6 thwong gip khi dao dat.

Khi dao dat hd méng co6 rat nhibu su cd xay ra, vi vy can phai chii ¥ dé c6 nhimg
bién phap phong ngira, hodc khi dd xay ra su c¢b can nhanh chéng khic phuc dé dam
bao yéu cau vé ki thuat va dé kip tién do thi cong.

Dang dao dét, gip troi mua lam cho dat bi sut 16 xudng day moéng. Khi tanh mua
nhanh chéng 14y hét chd dat sip xudng, luc vét dat sip 10 can chita lai 20cm day hd
dao so v6i ¢t thiét ké. Khi boc bo 16p dat chira lai ndy (bang thu cong) dén dau phai
tién hanh lam 16p 16t mong bang bé tong gach v ngay dén do.

C6 thé dong ngay cac 16p van va chéng thanh vach sau khi don xong dét sap 16
xubng mong.

Can c6 bién phap tiéu nudc bé mat dé khi gap mua nudc khong chay tir mat xudng
day hd dao. Can 1am ridnh & mép hd dao dé thu nude, phai co ranh, con trach quanh hd
mong dé tranh nudce trén bé mat chay xudng hé dao.

Khi dao gip da "md coi ndm chim" hodc khdi rin nim khong hét day mong thi phai
pha bo dé thay vao bang 16p cat pha da dam roi dam k¥ lai dé cho nén chiu tai déu.

Trong hé méng gip tui bun: Phai vét sach 14y hét phan bun nay trong pham vi
mong. Phan buin ngoai mong phai cé tudng chin khong cho luu thong gitra 2 phan bn
trong va ngodi pham vi mong. Thay vao vi tri cta tai bun di 1dy di can do cat, dat tron
d4 dam, hodc céc loai dat ¢ gia ¢d do co quan thiét ké chi dinh.

Gip mach ngam c6 cat chay: can lam giéng loc dé hit nuéc ngoai pham vi hé méng,
khi hé moéng kho, nhanh chéng bit dong nude cé cat chay bang bé tong di dé nude va
cat khong dun ra duoc. Khan truong thi cong phan méng ¢ khu vuc can thiét dé tranh
kho khan.

Pao phai vat ngdm nhu duong dng cap thoat nude, day cap dién cac loai: Can nhanh
chéng chuyén vi tri cong tac dé co giai phap xtr Iy. Khong duoc dé kéo dai sy cb s&
nguy hiém cho ving 1an c4n va anh hudng t6i tién do thi cong. Néu lam v 6ng nudc
phai khod van truéc diém lam v& dé xir Iy ngay. Lam duat day cap phai bao cho don vi
quan 1y, ddng thoi nhanh chong so tan trude khi ngat dién dau ngudn.

2. Pao dat bang may:

Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai dbc tu nhién, cling
nhu trong pham vi hoat dong ctia may, khu vuc nay phai c6 bién béo.

Khi van hanh may phai kiém tra tinh trang may, vi tri dat may, thiét bi an toan
phanh ham, tin hi¢u, &m thanh, cho may chay thir khong tai.

Khong dugc thay d6i do nghiéng cia may khi gau xic dang mang tai hay dang quay
gan. CAm ham phanh dot ngot.
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- Thudng xuyén kiém tra tinh trang cua day cap, khong dung diy cap di ndi hodc
bi td.
- Trong moi trwong hop khoang cach gitra cabin may va thanh hé dao phai > 1,5 m.
3. Pao dat bing thi cong:
Phai trang b1 di dung cu cho cong nhan theo ché d6 hién hanh.
CAm nguoi di lai trong pham vi 2m tinh tir mép van ctr xung quanh hé dé tranh tinh
trang roi xudng ho.
Pao dat hd mong sau mdi trAin mua phai ric cat vao bac than 1én xuéng tranh truot
nga.
Cam bd tri nguoi lam viée trén miéng hé trong khi dang c6 viéc & bén dudi hd dao
trong cung mot khoang ma dét c6 thé roi, 1o xudng ngudi bén dudi.
II. AN TOAN LAO PONG TRONG CONG TAC B TONG VA COT THEP
1. Lap dung, thio d& dan gido:
Khong duogc st dung dan gido: Co bién dang, ran nit, mon gi hodc thiéu cac bod
phan: méc neo, giang ....
Khe h¢ gifra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m khi trat.
Céc cot gian gido phai dugc dit trén vat ké on dinh.
Cam xép tai 1én gian gido, noi ngoai nhiing vi tri da qui dinh.
Khi dan gido cao hon 6m phai lam it nhét 2 san cong tac: San lam viéc bén trén, san
bao vé bén duoi.
Khi dan gido cao hon 12 m phai 1am cau thang. P ddc cua cau thang < 60°
L6 hong & san cong tac dé 1én xudng phai co lan can bao vé ¢ 3 phia.
Thuong xuyén kiém tra tat ca cac bd phan két cAu cua dan gido, gia dg, dé kip thoi
phat hién tinh trang hu hong cta dan gido dé co bién phap stra chira kip thoi.
Khi thao d& dan gido phai c6 rao ngin, bién cAm ngudi qua lai. Cam thao d& dan
gido bang cach giat do.
Khong dung lap, thdo d& hodc lam viéc trén dan gido va khi troi mua to, giéng bio
hoic gi6 cap 5 tro 1én.
2. Cong tac gia cong, lip dung van khudn:
Van khuon dung dé d& két cau bé tong phai duoc ché tao va lap dung theo ding yéu
cau trong thiét ké thi cong di dugc duyét.
Van khuon ghép thanh khdi 16n phai dam bao viing chac khi cau lap va khi cau lap
phai tranh va cham vao cac bd két cau da lap trudc.
Khoéng dugc dé trén van khuon nhitng thiét bi vat liéu khong co trong thiét ké, ké ca
khong cho nhitng nguoi khong truc tiép tham gia vao viéc do bé tong dung trén van
Khuon.
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Cam dat va chat xép cac tim van khuén cac bd phan cia van khuon 1én chiéu nghi
cau thang, 1én ban cong, cac 16i di sat canh 16 hong hodc cac mép ngoai cuia cong trinh.
Khi chwa gidng kéo ching.

Trude khi d6 bé tong can bd ky thuat thi cong phai kiém tra van khudn, nén c6 hu
hong phai stra chita ngay. Khu vuc sira chita phai c¢6 rao ngin, bién bao.

3. Cong tac gia cong, lip dung cdt thép:

Gia cong cot thép phai duoc tién hanh & khu vuce riéng, xung quanh cé rao chin va
bién bao.

Cit, udn, kéo cdt thép phai ding nhiing thiét bi chuyén dung, phai ¢ bién phap
ngin ngira thép vang khi cat cot thép cé doan dai hon hodc bang 0,3m.

Ban gia cong cbt thép phai dugce cd dinh chic chan, néu ban gia cong ¢t thép co
cong nhan 1am viéc ¢ hai gia thi ¢ giira phai c6 ludi thép bao vé cao it nhat 1a 1,0 m.
Cbt thép da lam xong phai dé dung chd quy dinh.

Khi nin thang thép tron cudn bang may phai che chin bao hiém & truc cudn trudc
khi mé méy, him dong co khi dua dau ndi thép vao truc cudn.

Khi gia cong cdt thép va 1am sach ri phai trang bi diy du phuong tién bao vé ca
nhan cho cong nhan.

Khong ding kéo tay khi cat cac thanh thép thanh cac mau ngan hon 30cm.

Trude khi chuyén nhitng tAm ludi khung ¢t thép dén vi tri lip dat phai kiém tra cac
mdi han, nat budce. Khi cit bé nhitng phan thép thira ¢ trén cao cong nhan phai deo day
an toan, bén dudi phai c6 bién bao. Khi han cbt thép cho can tuan theo chit ché qui
dinh cua quy pham.

Budc cdt thép phai dung dung cu chuyén dung, cim budc bang tay cho phap trong
thiét ké.

Khi dung ldp cdt thép gan dudong diy dan dién phai cat dién, truong hop khong cét
dugc dién phai co bién phap ngin ngira cdt thép va cham vao day dién.

4. P6 va dam bé tong:

Trudc khi do bé tongcan bo k¥ thuat thi cong phai kiém tra viéc lap dit coffa, cot
thép, dan gido, san cong tac, duong van chuyén. Chi duoc tién hanh d6 sau khi di co
van ban xac nhan.

Lbi qua lai dudi khu vuc dang do bé tong phai ¢6 rio ngin va bién cAm. Trudng hop
bat budc c6 ngudi qua lai can 1am nhiing tAm che & phia trén 16i qua lai do.

Cam ngudi khong c6 nhiém vu dimg & san rét vira bé tong. Cong nhan lam nhiém vu
dinh huéng, diéu chinh may, voi bom do bé tong phai cé ging, ung.

Khi dung dam rung dé dam bé tong can:

+ Noi dat véi vo dam rung
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+ Dung ddy budc cach dién ndi tir bang phan phdi dén dong co dién cua dam

+ Lam sach dam rung, lau khé va quan ddy din khi lam viéc

+ Ngirng dam rung tir 5-7 phit sau mdi 1an lam viée lién tuc tir 30-35 phut.

+ Cong nhan van hanh may phai dugc trang bi ing cao su cach dién va cac phuong
tién bao vé€ ca nhan khac.

5. Bao duwdong bé tong:

Khi bao dudng bé tong phai ding dan gido, khong duoc dung 1én cac cot chdng hodc
canh van khuén, khéng dugc dung thang twa vao cac bo phan két ciu bé tong dang bao
dudng.

Bao dudng bé tong vé ban dém hoic nhitng bo phan két cu bi che khuat phai c6 dén
chiéu sang.

6. Thao d& van khuén :

Chi dugc thdo d& van khuon sau khi bé tong da dat cuong do qui dinh theo hudng
dan cua can bo k¥ thuat thi cong.

Khi thao d& van khuodn phai thao theo trinh tu hop 1y phai c6 bién phap dé phong
van khuén roi, hodc két cau cong trinh bi sap d6 bat ngo. Noi thdo van khudn phai co
rio ngin va bién bao.

Trude khi thao van khuon phai thu gon hét cac vat liéu thira va cac thiét bj dat trén
céc bo phan cong trinh sip thao van khuén.

Khi thdo van khuon phai thuong xuyén quan sét tinh trang cac bd phan két cau, néu
c6 hién tugng bién dang phai ngimg thao va bao céo cho can bo k§ thuat thi cong biét.

Sau khi thdo van khuén phai che chin cac 16 hong cia cong trinh khong dugc dé
van khuén d3 théo 1én san cong tac hodc ném van khuén tir trén xudng, van khuon sau
khi thao phai dugc dé vao noi qui dinh.

Thao d& van khudn ddi véi nhitng khoang d6 bé tong cbt thép co khau do 1on phai
thuc hién day du yéu cau néu trong thiét ké vé chong d& tam thoi
III. AN TOAN LAO PONG TRONG CONG TAC LAM MAI

Chi cho phép cong nhan 1am cac coéng viée trén mai sau khi can bo ki thuat da kiém
tra tinh trang két cau chiu luc cua mai va cac phuong ti¢én bao ddm an toan khac.

Chi cho phép dé vat liéu trén mai ¢ nhitng vi tri thiét ké qui dinh.

Khi dé cac vat liéu, dung cu trén mai phai c6 bi¢n phap chéng lan, truot theo mai
déc.

Khi xdy tuong chan mai, 1am mang nudc can phai c6 dan gido va ludi bao hiém.

Trong pham vi dang c6 ngudi lam viéce trén mai phai ¢ rao ngin va bién cdm bén
duéi dé tranh dung cu va vat liéu roi vao ngudi qua lai. Hang rao ngan phai dit rong ra

mép ngoai cua mai theo hinh chiéu bang véi khoang > 3m.
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IV. AN TOAN LAO PONG TRONG CONG TAC XAY VA HOAN THIEN
1. Xay tuwdng:

Kiém tra tinh trang cta gian gido gia d& phuc vu cho cong tac x4y, kiém tra lai viéc
sdp xép bd tri vat lidu va vi tri cong nhan dimg lam viéc trén san cong tc.

Khi x4y dén d6 cao cach nén hodc san nha 1,5 m thi phai bic gian gido, gia da.

Chuyén vt liéu (gach, vita) 1én san cong tic & do cao trén 2m phai dung céc thiét bi
van chuyén. Ban nang gach phai c6 thanh chic chin, dam bao khéng roi d6 khi nang,
cAm chuyén gach bang cach tung gach 1én cao qua 2m.

Khi 1am san cong tac bén trong nha dé xay thi bén ngoai phai dit rao ngan hoic bién
cAm cach chan tuong 1,5m néu d6 cao xay < 7,0m hodc cach 2,0m néu d6 cao xay >
7,0m. Phai che chan nhitng 16 tudng & tang 2 tré 1én néu ngudi c6 thé lot qua dugc.

Khong dugc phép:
+ Pung & bo tuong dé xay
+ bi lai trén bo tuong
+ Ping trén mai hat dé xay
+ Tya thang vao tudng méi xay dé 1én xudng
+bé dung cu hodc vat li€u Ién bo tuong dang xay

Khi xay néu gip mua gi6 (cp 6 trd 1én) phai che day chéng d& khéi xdy can than dé
khoi bi x6i 16 hodc sip d6, déng thdi moi ngudi phai dén noi 4n nap an toan.Khi xay
xong tudng bién vé mua mua bio phai che chin ngay.

2. Cong tac hoan thién:

Str dung dan gido, san cong tac lam cong tac hoan thién phai theo sy hudng dan cia
can bo k¥ thuat. Khong dugc phép dung thang dé 1am cong tac hoan thién & trén cao.

Cén bo thi cong phai dam bao viéc ngét dién hoan thién khi chuén bi trat, son,... 1én
trén bé mat cta hé théng dién.

a. Trat:

Trat trong, ngoai cong trinh can st dung gian gido theo quy dinh ciia quy pham, dam
bao 6n dinh, virng chic.

Cim dung chat doc hai dé 1am vira trat mau.

Pua vita 1én san ting trén cao hon 5m phai dung thiét bi van chuyén Ién cao hop 1y.

Thing, x0 ciling nhu cac thiét bi chira dung vita phai dé & nhiing vi tri chac chan dé
tranh roi, truot. Khi xong viéc phai co rira sach s& va thu gon vao 1 chd.
b. Quét voi, son:

Gian giao phuc vu phai dam bao yéu cu cia quy pham chi duoc dung thang twa dé

quét voi, son trén 1 dién tich nho & do cao cach mat nén nha (san) < Sm
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Khi son trong nha hoac dung cac loai son c6 chira chat doc hai phai trang bi cho
cong nhan mit na phong doc, trudce khi bit ddu lam viée khoang 1h phai mé tat ca cac
clra va cac thiét bi thong gié cuia phong do.

Khi son, cong nhan khong dugc lam viéc qua 2 gio.

CAm nguoi vao trong budng da quét son, voi, cé pha chat doc hai chwa kho va chua
dugc thong gid tot.

V. BIEN PHAP AN TOAN KHI TIEP XUC VOI MAY MOC

Trude khi bit dau 1am viéc phai thuong xuyén kiém tra day cap va diy cau dem
dung. Khong duoc cau qua stic nang ctia can truc, khi cAu nhitng vat lidu va trang thiét
bi ¢o tai trong gan gidi han sitc nang can tryc can phai qua hai dong tac: dau tién treo
cao 20-30 cm kiém tra moc treo & vi tri d6 va su 6n dinh cta can truc sau d6 mai nang
1én vi tri can thiét. TSt nhét tat ca cac thiét bi phai duoc thi nghiém, kiém tra truéc khi
st dung ching va phai dong nhan hiéu c6 chi din cac strc cau cho phép.

Nguoi 14i can truc phai qua dao tao, c6 chuyén mon.

Nguoi 1ai can tryc khi cdu hang bat budc phai bao trude cho cong nhan dang 1am
viéc & dudi bang tin hidu 4m thanh. T4t ca cac tin hiéu cho tho 14i can truc déu phai do
t6 truong phat ra. Khi cau cac ciu kién c6 kich thudc 16n doi truong phai truc tiép chi
dao cong vi¢e, cac tin hi¢u dugc truyén di cho nguoi lai cAu phai béng dién thoai, béng
v tuyén hodc bang cac dau hiéu qui udc bang tay,bang cd. Khong cho phép truyén tin
hiéu bang 10i ndi.

Céc cong viée san xuit khac chi dugc cho phép 1am viéc ¢ nhirg khu vuc khong
nam trong ving nguy hiém cua can tryc. Nhitng ving 1am viéc ctia can truc phai c6 rao
ngin dat nhitng bién chi dan nhiing noi nguy hiém cho ngudi va xe ¢ di lai. Nhiing t6
d6i cong nhan lip rap khong duoc dung dudi vat cau va tay can cla can tryc.

Déi véi the han phai c6 trinh d6 chuyén mén cao, trude khi bt dau céng tac han
phai kiém tra hiéu trinh cac thiét bi han dién, thiét bi tiép dia va két cau cling nhu do
bén chic cach dién. Kiém tra diy ni tir may dén bang phan phdi dién va t6i vi tri
han.Tho han trong thoi gian 1am viéc phai mang mit na cé kinh mau bao hiém. Bé dé
phong tia han bin vao trong qua trinh lam viéc can phai mang ging tay bao hiém, 1am
viéc & nhitng noi 4m w6t phai di tng cao su.

V1. Cong tac v¢ sinh méi truwong

Trong mat bang thi cong bé tri hé thong thu nudc thai va loc nude trude khi thoat
nude vao hé thdng thoat nudc thanh phd, khong cho chay tran ra ban xung quanh.

Bao che cong truong bang hé théng gido dimg két hop véi hé thong ludi ngan cach
cong trinh v&i khu vuce 1an cén, nham dam bao vé sinh cong nghiép trong sudt thoi
gian thi cong.
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Dat va phé thai van chuyén bang xe chuyén dung c6 che day can thin, dam bao quy
dinh cua thanh phd vé vé sinh méi trudng.

Han ché tiéng dn nhu st dung cac loai mdy moc giam chin, giam rung. Bé tri van
chuyén vt liéu ngoai gio hanh chinh.
Trén ddy la nhiing yéu cau ctia quy pham an toan trong xay dung. Khi thi cong cac

cong trinh can tuan thi nghiém ngit nhitng quy dinh trén.
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