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LOI CAM ON
Qua 5 nam hoc tap va rén luyén trong truong Pai Hoc Dan 1ap Hai Phong, duogc
su day do va chi bao tan tinh chu ddo cua céc thy, cdc co trong trudng,dac biét cac
thiy co trong khoa Cong nghé em da tich luy dugc cac kién thiic cin thiét vé nganh
nghé ma ban than da lua chon.

Sau 16 tudn 1am d6 4n tot nghiép, duoc su huéng dan ctia T6 bo mon Xay dung,
em da chon va hoan thanh d6 an thiét k€ véi dé tai: “Ki tic xd truong Pai hoc
Phong chdy chiia chdy ”. Dé€ tai trén 1a mot cong trinh nha cao ting bang bé tong
c6t thép, mot trong nhitng linh vuc dang phd bién trong x4y dung cong trinh dan
dung va cong nghiép hién nay & nudc ta. Cac cong trinh nha cao tang da gép phan
lam thay do6i ddng ké bo mat do thi clia cdc thanh pho 16n, tao cho céc thanh phd nay
c6 mot dang vé hién dai hon, gép phan cai thién moi truong lam viéc va sinh hoat ctia
nguoi dan von ngay mot dong hon & cac thanh pho 16n nhue Ha Noi, Hai Phong, TP
Ho6 Chi Minh...Tuy chi 1a mot dé tai gia dinh va & trong mot linh vuc chuyén mon 1a
thiét k€ nhung trong qud trinh lam d6 an da gidp em hé thong duoc céc kién thic da
hoc, ti€p thu thém dugc mot s6 kién thic méi, va quan trong hon la tich luy dugc
chut it kinh nghiém gitp cho céng viéc sau nay cho du cé hoat dong chu yéu trong
cong tac thiét k& hay thi cong.Em xin bay to long biét on chan thanh t6i cac thiy co
gido trong truong, trong khoa xay dung DD va CN dac biét 1a thay Ngo Pic Diing,
thady Ngo Pirc Diing da truc ti€p huéng dan em tan tinh trong qua trinh lam do an.
Do con nhiéu han ché€ vé kién thiic, thoi gian va kinh nghiém nén d6 an cua em
khong tranh khoi nhiing khi€ém khuyét va sai s6t. Em rat mong nhan duogc cac y kién
dong gop, chi bao cua cdc thay co dé em c6 thé hoan thién hon trong qua trinh cong
tac.

Hdi Phong, ngay 13 thang 10 nam 2014.
Sinh vién

Vi Trong Thi
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GIAO VIEN HUONG DAN : NGO bUC DUNG
SINH VIEN THUC HIEN : VU TRONG THI
MA SV
Nhiém vu :

—  Stra lai kién tric cong trinh
—  GOm mat bang, tAng 1 va 2 dén 6, mat cat va cac ban vé kién tric
khac c6 lién quan.
Bdn vé kém theo:
- Toéng mat bang - KT 01
- Céc mat cit ngang - KT 02
- Matcat1-1,2-2-KT 03
- Mait dung , mat bén - KT 04
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I.1 Gi6i thiéu cong trinh:
Tén cong trinh:
KI TUC XA TRUONG PAI HOC PHONG CHAY CHUA CHAY
Quy mo :
-Téng dién tich khu dat khoang : 2 ha .
-Téng dién tich xay dung khoang trén 75 %.
-Cong trinh gom 6 tang .
Pia diém xay dung :
- Khu dat xay dung 6 Dong Anh, thanh pho Ha Noi
-Theo k& hoach mot toa nha ki tic x4 6 ting s€ dugc xay dung trén khu dat
nay nham phuc vu nhu cdu & clia sinh vién dai hoc phong chdy chita chay.

1.2 Piéu kién tu nhién Kinh té xa hoi :

Cong trinh nam & quan Cau Gidy — thanh phé Ha Noi, nhiét 6 binh quén
hang nam 14 27°C chénh léch nhiét do giita thang cao nhat (thang 4) va thang thap
nhat (thang 12) 1a 12°C. Thoi tiét hang nam chia lam hai mua rd rét 1a mia ma va
mua kh6. Mua ma tir thang 4 dén thang 11, mua kho tir thang 12 dén thang 3 nim
sau. DO am trung binh tir 75% dén 80%. Hai hong gi6é chi yéu 1a gié Tay -Tay Nam,
Bic - Pong Béc. Thang co sttc gié manh nhat 13 thang 8, thang c6 strc gid yéu nhat 1a
thang 11. Téc do gi6 16n nhat 1a 28my/s.

Pia chat cong trinh thudc loai dat yéu, nén phai gia cong dat nén khi thiét ké
mong (xem béo céo dia chit cong trinh & phan thiét ké mong ).

Hién nay cong trinh kién trac cao ting dang doc xdy dung khé pho bién & Viét
Nam v61 cac chuc nang phong pha: Nha &, trong hoc, nha lam viéc, van phong,
khach san, ngan hang, trung tim thong mai... Nhitng cong trinh ndy da giai quyét
dugc phan nao nhu cau vé nha & cling nhu khong gian 1am viée, hoc tap ciia ngoi dan
Ha Noi va céc tinh thanh phu.

Cong trinh duoc xay dung ngay trong khudn khu dat cta truong tai s 144
Xuan Thity,quan Cau Giay,thanh phd Ha Noi.

1.3 Cac giai phap thiét ké Kkién tric cua cong trinh:
1.3.1 Gidi phdp mdt bang:

+ Thiét ké tong mit bang tuan thu cac quy dinh vé chi giéi dong do va chi giéi
xay  dung.

+ Cong trinh du kién x4y dung s& mang phong cach kién truc hién dai, hai hoa
v6i khung canh hién co.
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+ Cong trinh doc b tri trung tam khu dat tao su bé thé cling nh thuén tién cho
giao thong, quy hoach tong lai ctia khu dat.

+ Cong trinh gém 1 sanh chinh tang 1 dé tao su bé thé thoang ding cho cong
trinh dong thoi dau nut giao théng chinh cua tdoa nha.

+ V¢ sinh chung doc bd tri tai mbi téng, & cudi hanh lang dam bao sy kin dao
cling nh v¢ sinh chung cta khu nha.

1.3.2. Gidi phdp cdu tao va mdt cdt:

- Giai phap so bg lua chon hé két cau cong trinh va cAu kién chiju luc chinh cho
cong trinh: khung bé tong cot thép, két cau gach.

- Giai phép so bd lya chon vat liéu va két cAu xay dung: Vat liéu sir dung trong
cong trinh chu yéu la gach, cat, xi mang, kinh.... rat thinh hanh trén thi trong, h¢
thong ctra di , cira s6 doc lam bang gd két hop voi cac vach kinh.
1.3.3.Gidi phdp thiét ké’ mdt ditng, hinh khoi khong gian cia cong trinh..

- Cong trinh doc thiét ké dang hinh khéi theo phong cach hién dai va sir dung cac
mang kinh 16n dé toat 1én sy sang trong ciing nh dic thu cta nha lam viéc.

- Vé bé ngoai cta cong trinh do ddc diém co cdu bén trong vé mit bd cuc mit
bang, giai phap két ciu, tinh ning vat liéu cling nh diéu kién quy hoach kién trac
quyét dinh. & day ta chon giai phap dong nét kién truc thang, két hop voi cac bang
kinh tao nén nét kién trac hién dai dé phu hop véi tong thé ma van khong pha vo
canh quan xung quanh noi riéng va canh quan do thi néi chung.

1.3.4 Cdc gidi phdp ky thudt tuong ving cua cong trinh:
a, Gidi phdp thong gié chiéu sang:

Théng hoi, thoang gi6 14 yéu cau vé sinh bao dam stc khoe cho moi ngdi lam
viéc doc thoai mai, hiéu qua.

- V& quy hoach: Xung quanh 1a bdn hoa, cay xanh dé dan gio, che ning, chan bui,
chéng on.

- V& thiét ké: Cac phong lam viéc doc don gio truc tiép, va don gid qua céac 18
ctra, hanh lang dé dé dan gi6 xuyén phong.

- Chiéu sang: Chiéu sang tu nhién, cic phong déu cé céac cira so dé tiép nhan 4nh
sang bén ngoai. Toan bd cac cira s6 doc thiét ké co thé md canh dé tiép nhan anh
sang tu nhién tir b&n ngoai vao trong phong.

b, Gidi phdp bo'tri giao thong:

- Giai phap giao thong doc : D6 1a cac hanh lang doc bd tri tir tang 2 dén tang 11.
Céc hanh lang nay doc ndi véi cac nut giao thong theo phong dung (cau thang), phai
dam bao thuan tién va dam bao lu thoat ngoi khi c6 su cd xay ra. Chiéu rong cia
hanh lang 1a 3,0m, cua di cac phong c6 canh mé ra phia ngoai.
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- Giai phap giao thong dimg: cong trinh doc bd tri 2 ciu thang bd va 2 cau thanh
may d6i xtmg nhau, thudn tién cho giao thong di lai va thoat hiém.

- Giai phap thoat hiém: Khdi nha c6 hanh lang rong, hé théng cira di, hé thong
thang mdy, thang bo dam bao cho thoat hiém khi xay ra su cd.

¢, Gidi phdp cung cdp dién nudc va thong tin:

- Hé thong cap nude: Nudc cdp dugce 1y tr mang cap nudc bén ngoai khu vuc qua
déng hé do luu lugng nudc vao bé nudc ngdm ctia cong trinh c6 dung tich 88,56m3
(ké ca du trit cho chita chayla 54m3 trong 3 gid). B6 tri 2 may bom nudc sinh hoat (1
lam viéc + 1 du phong) bom nudc tir tram bom nuéc & tAng ham 1én bé chita nuéc
trén mai (c6 thiét bi diéu khién tu dong). Nudc tir bé chita nudc trén mai sé duoc
phan phéi qua ong chinh, 6ng nhanh dén tat ca cac thiét bi dung nudc trong cong
trinh. Nu6c néng sé duoc cung cép bodi cac binh dun nudc néng dat doc 1ap tai mbi
khu vé sinh cta ting tang. Puong 6ng cip nudc dung 6ng thép traing kém cé duong
kinh tir 15 dén ¢65. Duong 6ng trong nha di ngam san, ngam tuong va di trong hop
ky thuat. Dudng 6ng sau khi lap dat xong déu phai dugc thir 4p luc va khir triing

truc khi st dung, diéu ndy dam bao yéu ciu lap dat va yéu cau vé sinh.

- Hé thong thoat nuGe va thong hoi: Hé thong thoat nudce thai sinh hoat dugc thiét ké
cho tét ca cdc khu vé sinh trong khu nha. C6 hai hé thong thoat nuéc ban va hé thong
thodt phan. Nudc thai sinh hoat tir cdc x{ ti€u vé sinh dugc thu vao hé théng 6ng dan,
qua xtr 1y cuc bo bing bé tu hoai, sau d6 duoc dua vao hé thong cong thoat nude bén
ngoai ctua khu vuc. Hé thong ong ding thong hoi ¢60 dugc bo tri dua 1én mai va cao
vuot khoi mai mot khoang 700mm. Toan bo 6ng thong hoi va 6ng thoat nudc dung
ong nhya PVC cua Viét nam, riéng 6ng ding thoat phan bang gang. Cac dudng ong

di ngdm trong tudng, trong hop k¥ thuat, trong tran hoac ngam san.

- Hé thong cap dién: Nguon cung cip dién cua cong trinh 1a dién 3 pha 4 day 380V/
220V. Cung cap dién dong luc va chi€u sang cho toan cong trinh dugc lay tir tram
bién thé da xay dung canh cong trinh. Phan phdi dién tir ti dién tong dén cdc bang
phan phoi dién clia cac phong bang céac tuyén day di trong hop ky thuat dién. Day

din tir bang phan phdi dién dén cong tic, 6 cidm dién va tir cong tic dén den, dugc
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luén trong ong nhua di trén tran gia hodc chon ngam tran, twdong. Tai ti dién tong dat
ciac dong ho do dién nang tiéu thu cho toan nha, thang may, bom nudc va chi€u sang
cong cong. Moi phong déu c6 1 dong ho do dién nang riéng dat tai hop cong to tap

trung & phong k¥ thuat cta tiing tang.

- Hé thong thong tin tin hiéu: Day dién thoai dung loai 4 16i dugc ludn trong 6ng
PVC va chon ngam trong tuong, tran. Day tin hiéu angten dung cdp dong, luon trong
ong PVC chon ngam trong tuong. Tin hiéu thu phat dugc 14y tir trén mai xudng, qua
bo chia tin hiéu va di dén timng phong. Trong moi phong ¢6 dit bo chia tin hiéu loai
hai dudng, tin hiéu sau bo chia duoc din dén cdc 6 cam dién. Trong mdi can ho trude
mat sé& lap 2 6 cdm mdy tinh, 2 6 cam dién thoai, trong qu4 trinh st dung tuy theo
nhu cau thuc t€ khi stt dung ma ta c6 thé lap dit thém cdc 6 cam dién va dién thoai.
d, Gidai phdp phong hoa:

- Bo tri hop voi chita chdy & moi sanh cau thang cua tiing tang. Vi tri cia hop voi
chita chdy duoc bo tri sao cho nguoi ding thao tic duoc dé dang. Cac hop voi chita
chdy dam bao cung cép nudc chita chay cho toan cong trinh khi ¢6 chay xay ra. Moi
hop voi chita chdy dugc trang bi 1 cudn voi chita chdy duong kinh 50mm, dai 30m,
voi phun duong kinh 13mm c6 van géc. Bo tri mot bom chita chay dat trong phong
bom (dugc tang cuong thém boi bom nudc sinh hoat) bom nudc qua 6ng chinh, ong
nhanh dén tit ca cac hong chita chdy & cac tang trong toan cong trinh. B tri mot
mdy bom chay dong co diezel dé cap nu6c chita chdy khi mat dién. Bom cép nudc
chita chdy va bom cap nudc sinh hoat duoc d4u noi két hop d€ c6 thé ho tro 14n nhau
khi cén thiét. Bé chita nudc chita chdy duoc ding két hgp véi bé chita nudc sinh hoat
c6 dung tich hitu ich téng cong 1a 88,56m3, trong d6 c6 54m3 danh cho cap nudc
chita chdy va luon dam bao du trit dii lwong nudc citu hoa yéu cau, trong bé c6 1ap bo
diéu khién khong ch€ muc hit clia bom sinh hoat. Bo tri hai hong chd bén ngoai
cong trinh. Hong chd nay duoc lap diat dé€ noi hé thong dudng 6ng chita chdy bén
trong v6i nguodn cap nudc chita chdy tir bén ngoai. Trong trudng hop nguén nudc
chita chay ban dau khong du kha nang cung cdp, xe chita chdy s& bom nudc qua
hong chd nay dé tang cudng thém nguén nudc chita chdy, cling nhu trudng hop bom

ctru hoa bi su ¢6 hodc nguon nudc chita chay ban dau da can kiét.
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GIAO VIEN HUONG DAN : NGO PUC DUNG
SINH VIEN THUC HIEN : VU TRONG THI
MA SV

Nhiém vu thiét ké :
PHAN 1 : TINH TOAN KHUNG TRUC 4.
- Lap so do tinh khung phang va so d6 két ciu san.
- Don tai chay khung phéng.
- L4y noi luc khung truc 4 t6 hop tinh thép.
PHAN 2 : TINH TOAN CAU THANG BO).
- Tang 4-5 truc 6-7 doan A-B.
PHAN 3 : TINH TOAN SAN TANG 4
PHAN 4 : TINH TOAN MONG TRUC 4.
Ban vé kém theo :
- Cot thép khung truc 4 : (KC-01 , KC-02).
- Cot thép cau thang bo : (KC-03).
- Cot thép méng .(KC-04).
_ C6t thép san (KC-05)
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PHAN 1
TINH TOAN KHUNG TRUC 4

L. HE KET CAU CHIU LUC VA PHUONG PHAP TINH KET CAU..

I.1. CO SO BE TINH TOAN KET CAU CONG TRINH.
- Can ctt vao giai phap kién tric
- Can cu vao tai trong tac dung (TCVN 2737-1995)
- Can ¢t vao cdc tiéu chuén chi dén, tai liéu duge ban hanh.
(Tinh toan theo TCVN 356-2005)
- Can cu vao cau tao bétong cot thép va cac vat liéu str dung
+ Bétong B25 : Rb= 14,5(MPa)=1,45(KN/cm?)
+ Cot thép nhém Al : Rs = 225(MPa)=22,5(KN/cm?)
+ Cot thép nhém AIl  : Rs= 280(MPa)=28,0(KN/cm?)
1.2. HE KET CAU CHIU LUC VA PHUONG PHAP KET CAU
1.2.1. Giai phap két cau.
1.2.1.1 Giai phap két cau san.

Trong cong trinh hé san c6 anh hudng rat 16n t6i sy lam viéc khong gian cua
két cau. Viéc lua chon phuong 4n san hop 1y 1a di€u rat quan trong. Do vay, can phai
¢ su phan tich ding d€ lua chon ra phuong an phit hop véi két cdu cha cong trinh.

Ta xét cac phuong an két cau sau:

a) San suon toan khoi:

C&u tao bao gom hé dam va ban san.

Uu diém: Tinh toan don gian, dugc s& dung phé bién & nudc ta véi cong nghé
thi cong phong pht nén thuan tién cho viéc lua chon cong nghé thi cong.

Nhuge diém: Chiéu cao dam va do vong ciia ban san rat 16n khi vuot khau do
16n, dan dén chiéu cao tang clia cong trinh 16n nén gay bat 1oi cho két cau cong trinh
khi chiu tai trong ngang va khong tiét kiém chi phi vat liéu.

Khong ti€t kiém khong gian str dung.

b) San 6 co:

Céu tao gobm hé dam vuong géc véi nhau theo hai phuong, chia ban san thanh

cac 6 ban ké bon canh cé nhip bé, theo yéu cau cdu tao khoang cach gilra cac dam

khong qud 2m.
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Uu diém: Tranh dugc c6 qud nhiéu cot bén trong nén tiét kiém duoc khong
gian sir dung va c6 kién tric dep , thich hop vdi cac cong trinh yéu ciu thim my§ cao
va khong gian st dung 16n nhu hoi truong, cau lac bo.

Nhuoc diém: Khong tiét kiém, thi cong phic tap. Mat khéac, khi mat bang san
qua rong can phai bo tri thém cdc dam chinh. Vi vay, né ciing khong tranh dugc
nhitng han ché do chiéu cao dim chinh phai cao dé giam do vong.
¢) San khong dam (san nam):

Cau tao gém cac ban keé truc ti€p 1én cot. Pau cot 1am mil cot dé dam bao lién
két chéc chan va tranh hién tugng dam thing ban san.

Uu diém:

¢ Chiéu cao két cau nho nén giam duoc chi€u cao cong trinh

o Tiét kiém dugc khong gian st dung

e Thich hgp vé6i nhitng cong trinh c6 khau do vira (6+8 m) va rat kinh t€ véi
nhiing loai san chiu tai trong >1000 (kG/m?).

Nhuoc diém:

¢ Tinh toan phuc tap

e Thi cong khé vi né khong duoc sir dung phé bién & nuée ta hién nay, nhung
vGi huéng x4y dung nhiéu nha cao ting, trong tuong lai loai san nay s€ dugc st dung
rat phd bién trong viéc thiét ké nha cao ting.

*Két ludn :

Cén ctr vao:

e Dic diém kién tric va dic diém két ciu clia cong trinh

e Co sO phan tich so bo & trén

e Tham khdo y kién cua cic nha chuyén mon va dugc su dong y clia thay gido
huéng dan
-Lua chon phuong 4n san sudn toan khoi dé thiét k& cho cong trinh.
1.2.1.2 Giai phap két cau mong.

Vi cong trinh 1a nha cao ting nén tai trong ding truyén xuéng moéng nhan theo

sO tang la rat 16n. Mat khac vi chiéu cao 16n nén tai trong ngang (gid, dong dat) tac
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dung 12 rat 16n, doi hdi méng cé do 6n dinh cao. Do d6 phuong 4n méng sau 1a hop
1y nhat dé chiu duoc tai trong tir cong trinh truyén xuong.

Méng coc déng: Uu diém 1a kiém soédt dugc chat lugng coc tir khau ché tao dén
khau thi cong nhanh. Nhung han ché ctia n6 1a tiét dién nho, khé xuyén qua 6 cét,
thi cong gay on va rung anh hudng dén cong trinh thi cong bén canh dac biét 1a khu
vuc thanh phd. HE méng coc dong khong dung duoc cho cac cong trinh ¢ tai trong
qud 16n do khong du cho bé tri cac coc.

Moéng coc ép: Loai coc nay chat luong cao, do tin cay cao, thi cong ém diu. Han
ché clia n6 1a khé xuyén qua 16p cat chat day, tiét dién coc va chiéu dai coc bi han
ché. Diéu nay dan dén kha nang chiu tai ctia coc chua cao.

Moéng coc khoan nhoi: La loai coc doi hdi cong nghé thi cong phic tap. Tuy nhién
n6 van dugc dung nhiéu trong két cau nha cao tang vi nd co tiét dién va chiéu sau 16n
do d6 né c6 thé tua dugc vao 16p dat t6t ndim & sau vi vay kha niang chiu tai ctia coc
s€ rat 16n.

*Két ludn :
- V6i cong trinh nhu trén, két hop yéu t6 nén dit va chi phi xay dung, ta chon
phuong 4n mong coc €p.

1.2.1.3 Giai phap két cau phan than.
a, so do tinh
Can ct theo thiét ké ta chia ra cac giai phap két cau chinh ra nhu sau:

- Hé tuong chiu luc.

Trong hé két cAu nay thi cdc cau kién thang ding chiu luc cha nha 1a cdc tudng
phang. Tai trong ngang truyén dén cdc tdm tudng thong qua cc ban san dugc xem 1a
ciing tuyét doi. Trong mat phang clia ching cdc vich ctng (chinh 12 tdim tudng) lam
viéc nhu thanh cong xon ¢6 chi€u cao tiét dién 16n.VGi hé két cau nay thi khoang
khong bén trong cong trinh con phai phan chia thich hgp dam béao yéu cau vé két cau.

Heé két cau nay c6 thé cau tao cho nha kh4 cao tang, tuy nhién theo diéu kién kién
tric ctia cong trinh khé ¢6 thé bo tri vi tri cdc tudng ciing cho hop .

- Hé khung chiu luc.

Hé duoc tao boi cac cot va cac dam lién két ciing tai cac nit tao thanh hé khung
khong gian clia nha. Hé két cau nay tao ra duoc khong gian kién tric kha linh hoat.

Tuy nhién no t6 ra kém hiéu qua khi tai trong ngang cong trinh 16n vi két cau khung
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c6 do ciing chong cat va chong xoan khong cao. Néu muon st dung hé két ciu nay
cho cong trinh thi ti€t dién cau kién s€ kha 16n, 1am anh hudng dén tai trong ban than
cong trinh va chiéu cao thong ting ctia cong trinh.

- Hé 1oi chiu luc.

Lai chiu luc cé dang vo hop rong, tiét dién kin hodc ho ¢6 tic dung nhan toan bo
tai trong tac dong l1én cong trinh va truyén xudéng dat. Hé 15i chiu luc ¢6 hiéu qua véi
cong trinh c6 do cao twong d6i 16n, do c6 do ciing chong xoin va chong cét 16n, tuy
nhién n6 phai két hop duoc véi giai phap kién tric.

- Hé két cdu hon hop.

* Sor do gidng.

So do nay tinh todn khi khung chi chiu phan tai trong thing diing twong ting véi
dién tich truyén tai dén nd con tai trong ngang va mot phan tai trong diing do cac két
célu chiu tai co ban khac nhu 16i, tuong chiu luc. Trong so d6 nay thi tit ca cac nut
khung déu c6 céu tao khép hoac cic cot chi chiu nén.

* S0 do khung - giang.

Heé két cdu khung - giang (khung va véch ciing) duoc tao ra bang su két hop giita
khung va vach cing. Hai hé thong khung va vach dugc 1én két qua hé két ciu san
dam tao do ctiing khong gian 16n, tir d6 s€ giam kich thudc tiét dién, tang tinh kinh t&
va phu hop c6i thiét k€ kién tric. So do nay khung c6 lién két cing tai cac nit (khung
cung).

b, Tai trong.
e Tai trong diing
Tai trong ding bao gom tinh tai do ban than cong trinh truyén xudng va hoat tai

e Tai trong ngang.
Tai trong ngang bao gbém tai trong gié duoc tinh theo tiéu chuén tai trong va tdc
dong — TCVN2727-1995.

1.2.2 Noi luc va chuyén vi

Pé x4c dinh noi luc va chuyén vi, sit dung chuong trinh tinh két cdu SAP 2000
Version 14 d€ tinh todn vé6i cdc dAm chinh, dim phu , cot
1.2.3 T6 hop va tinh cot thép.

Str dung chuong trinh tu 1ap bang ngon ngit Excel 2007 dé t6 hop noi luc, chon ra

cac cap noi luc c6 gia tri max dua vao tinh toan cot thép.
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II. XAC PINH SO BO KET CAU CONG TRINH
I1.1 CHON SO BO KiCH THUGC SAN.
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MAT BANG KET CAU
+,0 ban ¢6 (1, xL,= 720x 420 cm)

Xét ti sO I—1=@:1,71 <2
12 420

Vay 0 ban lam viéc theo 2 phuong = tinh ban theo so d6 ban ké 4 canh .

Chiéu day san ké bon canh duoc 18y nhu sau : h, = D
m

- [=420cm
- m =40+ 45 chon m =45
- D=0,8+1,4chonD=0,9

Vay tacé hy =0,9%420/45 = 8,4 cm
KL: Vay ta chon chi€u day chung cho cic 6 san toan nha 1a 10 cm
I1.2. CHON SO BO KiCH THUGC DAM.

LN LI LN I
Chiéu cao ti€t dién : h=—"-
md

m, = (8-12 v6i dam chinh
{12—20 vGi dam phu

1, - nhip dam
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+,DC1 1=720cm —> h = 120 =(60:90)cm , chon b=22cm
(8:12)
Vay chon chung kich thudc dam chinh 1a 22x60
420

+, Dam phu 1 =420 cm —>h=

=(21:35)cm — h =35cm —b=22cm
(12:20)

Dam conson b = (0,3—0,5)h chon - h =35¢cm —b=22cm
I1.3. CHON SO BO KICH THUOC COT

Dién chiu tai ctia ¢t khung K4

| ¥ L

2800

1400

=

600 L

1200

9 4200 E 4200

Hinh 1- Dién chiu tai caa cot bién truc F

| — N

%

7200

i

1400

=
2800

9 4200 9 £200 E ‘

Hinh 1- Dién chiu tai cua cot gitta truc E

Dién tich ti€t dién coOt so bo xac dinh theo cong thic: A, =k x Rﬁ
b

S : dién tich tiét dién ngang cuta cot.

n : SO san trén mat cat.
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q : Tong tai trong 8+ 12(KN/m?) 14y q = 12 (KN/ m?)
R,: Cudng do chiu nén clia bé tong véi B25 c6 R, = 1,45 (KN/cm?)
N : luc nén 16n nhat c6 thé xuat hién trong cot.
N =S.q;
K : hé s6 ké dén do an toan. k = (1,2 — 1,5) chonk = 1,5
+ V6i cot bién tang 1 dén tang 5:

4,2.(2,8+12)

S =8,4m’ = 84000cm’

5-12.8,4

As=15 =521,4 cm’

- Két hop yéu cau kién tric chon so bo ti€t dién cac cot nhu sau :

Chon bxh = 22x30 cm = 660 cm?

2 2 . 9 1
- Kiém tra 6n dinh cua cot : A = E“S/loz 31

Cot coi nhu ngam vao san, chiéu dai lam viéc cua cot 1,=0,7 H

Tang 1 :1=360cm -1, =252cm > A =252/22 = 11,45< A,

Tang 2-5  :1=360cm —1,=252cm —> A =252/22 = 11,45< A,
+ Vi cot giira tang 1 dén tang 5:

4,2-(2,8+7,2)
B 2

5.12.21

S =21m?

As=15. =1303,45 cm?

- Két hop yéu cau kién triic chon so bo tiét dién cac cot nhu sau:

Chon bxh =30x50 cm = 1500 cm?
. 2 2 . 9 1
- Kiém tra 6n dinh cua cot: A = EOS/I(): 31
Cot coi nhu ngam vao san, chiéu dai 1am viéc cua cot 1,=0,7 H

Tang 1 :1=360cm —1, =252cm — A =252/30 =8,4< ),
Tang 2-5  :1=360cm —l, =252cm — A = 252/30 = 8,4< A,
II1. XAC PINH TAI TRONG TAC DUNG LEN CONG TRINH
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Xéc dinh trong luong tiéu chuan cua vat liéu theo TCVN 2737 - 1995

I11.1. TINH TAI
I11.1.1 Tinh tai san.(S)
a, Cu tao san : xem ban vé kién tric.
b, Tai trong tiéu chuén va tai trong tinh todn: Bang 1

Bang 1. Bang trong luong cac 16p san day 10cm

) ) Y Ptc Pt
TT Lé6p vat liéu ) n )
(cm) | (KN/m?) | (KN/m®) (KN/m"?)
1 | Gach lat nén 1,0 22 0,22 1,1 0,24
2 | Vira lot 2,5 18 0,45 1,3 0,585
3 | Ban BT cot thép 10 25 2,5 1,1 2,75
4 | Tran trang tri 0,27 1,3 0,35
Téng tinh tai gs 3,92
I11.1.2 Tinh tai san vé sinh.(WC)
a, Ciu tao san : xem ban vé€ kién tric.
b, Tai trong tiéu chudn va tai trong tinh todn: Bang 2
Bang 2. Bang trong luong cac 16p san WC
) S Y Ptc Ptt
TT Lép vat liéu 5 N )
(cm) | (KN/m?) | (KN/m?) (KN/m?)
1 | Gach chong tron 1,0 22 0,24 1,1 0,24
2 | Viralot 2 18 0,36 1,3 0,468
3 | VL chéng tham
4 | BT xi tao nén 4 25 1 1,1 1,1
5 | Ban BT cot thép 10 25 2,5 1,1 2,75
6 | Tran trang tri 0,27 1,3 0,35
Téng tinh tai gwc 5,30

I11.1.3 Tinh tai san hang lang.
a, C4u tao san : xem ban v€ kién truc.

b, Tai trong tiéu chuén va tai trong tinh todn: Bang 3
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Bang 3. Bang trong luong cic 16p san ban cong

TT Lép vat ligu 5 ! hie n o
(cm) | (KN/m?) | (KN/m?) (KN/m?)
1 | Gach lat nén 1,0 22 0,22 1,1 0,24
2 | Lop vita lat nén 2,5 18 0,45 1,3 0,585
3 | VL chong thim
4 | Ban BT c6t thép 10 25 2,5 1,1 2,75
5 | Lép vita trat tran 1,5 18 0,27 1,3 0,35
Téng tinh tai gs 3,92
I11.1.4 Tinh tai san mai.(M)
a, C4u tao san : xem ban v€ kién tric.
b, Tai trong tiéu chudn va tai trong tinh todn: Bang 4
Bang 4. Bang trong luong céc 16p san mdi
| it | g o | N | aome)
1 | L6p mai ton 0,3 1,3 0,39
2 | VL chong tham
3 |LépBTxitaodoc | 2 18 0,18 1,1 0,396
4 | Ban BT cot thép 10 25 2,5 1,1 2,75
5 | Lép vita trat tran 1,5 18 0,27 1,3 0,35
Téng tinh tai g, 3,88
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II1.1.5 Tinh tai cau thang.
a, C4u tao san : xem ban v€ kién tric.
b, Tai trong tiéu chudn va tai trong tinh todn: Bang 5

Bang 5. Bang trong luong cic 16p san cau thang

VTN Ptt
TT Lép vat liéu n (KN/m)
Da granit : 8 =1,5cm ; y= 22(KN/m?)
Ul pee - O05+03 05601520044 kNm?) | 1! 0,48
J(0,15* +0,3?)
4 ~ 54 . — . Af— 3
) L6p vita lat : 6 =1,5cm ; y= 182(KN/m ) 13 0.35
Ptc =0,015.18 =0,27 (KN/m®)
Bac gach 0,15x0,3 : y=22(KN/m?)
3 | pre= 0501903 15101 kn/md) L2 145
J(0,15 +0,3%)
, DS e 3
4 Ban BTCT : 6 =10cm ; y—225 (KN/m”) 11 2,75
Ptc =0,1.25 = 2,5 (KN/m")
2 ~ Z4 . _ . _ 3
5 Lép vira trat : 6 =1,5cm ; y= 1§ (KN/m”) 13 0.35
Ptc =0,015.18 = 0,27 (KN/m")
Téng tinh tai 5,38

II1.1.6. Trong luong ban than dam.
Bang 6. Bang trong luong ban than dam

op| Lo | Vat hg, | b h % k G Gd

dam | Liéu | (cm) | (cm) | (em) | KN/m3 KN/m | KN/m
BTCT| 10 | 22 | 60 | 25 | 11| 363

1 |600x220 3,98
Via | 0,03%(0,6-0,1)*1 18 | 13 | 0351
BTCT| 10 | 22 | 35 | 25 | 11| 211

2 |350x220 23
Viia | 0,03%(035-0,)%1 | 18 |13 | 0,18

Cong thiic tinh toan:
Gd = Gy4n. + GV

bétong

Trong d6: Gy, =b.h.y.k
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Gv=0.2.(h-hs).y.k
II1.1.7. Trong luong tuong ngan va tuong bao che.
Ptt = Ptc.n = P,,.n + P,.n
Ptu(mg = 6.(Ht - hd)‘,Y
- P,=0,015.(Ht - hy).2.y

Bang 7. Bang trong luong tudOng ngian va tudng bao che

T Loai tudng trén dim clia cac Y Ptc Ptt
n
0 ban (KN/m®) | (KN/m) | (KN/m)
Tang 2-mai, Ht = 3,6(m)

Tuong gach 220 trén dam 600 1,1 18 14,49

1 16,82
Trong luong cta 16p vita trat 1,3 18 2,33
Tuong gach 110 trén dam 600 1,1 18 7,24

2 9,57
Trong lugng cta 16p vira trat 1,3 18 2,33
Tuong gach 220 trén dam 350 1,1 18 14,15

3 16,4
Trong lugng cta 16p vira trat 1,3 18 2,28
Tuong gach 110 trén dam 350 1,1 18 7,08

4 9,36
Trong luong cua 16p vita trat 1,3 18 2,28

- Tai trong tudng chin mdi cao 0,6m Ptt = 2,88.1 = 2,88 (KN/m)
II1.1.8. Tinh tai lan can véi tay vin bang thép.

- g =04 (KN/m) => g° = 1,3.0,4 = 0,52 (KN/m)

II1.1.9. Tinh tai cot.
Trong do6: Ge=b.h.h.,.y.k
Gv=0.b.2.h,.v.k
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Bang 9. Khoi luong ban than cot

Vat | P | b ) b foy ) k|G Gd
TT | Loaicot | °
léw | emy) [ em) | (em) | KN/m3 KN | KN
BTCT | 3,6 30 50 25 1,1 14,85
1 | 30x50 16,11
Vira (0,015*0,5*3,6)*2 18 1,3 1,26
BTCT | 3,6 22 30 25 1,1 15,84
2 122x30 16,60
Vira (0,015*0,3*3,6)*2 18 1,3 0,76
I11.2. HOAT TAL
Bang 10. Hoat tai tdc dung lén san,ciu thang
Ptc Ptt
TT Loai ph¢
oal phong Tl kNm?) (KN/m?)
2 Cau thang 1,2 3 3,6
4 Ve sinh 1,3 1,5 1,95
3 Mai 1,3 0,75 0,95
4 Sanh, hanh lang 1,2 3 3,6
5 Phong hoc sinh 1,3 1,5 1,95

I11.3. XAC PINH TAI TRONG GIO TINH

+, Gi4 tri tai trong tiéu chudn ca gié duoc xac dinh theo cong thic:

W=nW_k.cB

- W,: Gia tri cta ap luc gié doi véi tiig khu vuc. Vi cong trinh & khu vuc Ha

Noi ving II- Bnén W, = 0,95 (KN/m?)

- n: hé s vuot tai; (n=1,2)

- k: Hé s6 tinh dén su thay do6i cia dp luc gi6 theo do cao phu thuoc vao dang

dia hinh; (Gia tri k Tra trong TCVN2737-1995)
c: Hé so khi dong
Phia doén gi6: ¢ = +0,8
Phia hut gi6: ¢ =-0,6
Tai trong gi6 : ¢ = WxB (KN/m)
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Bang 11. Tai trong gi6 tac dung 1én khung

< H B Wo n

Tang | oy Ty | K | G | G| knm2) (K%m) K1(317m
1 | 436 |36 |0824] +08 | -06 | 095 |12]| 3.6 |237
2 | +72 13610933 +08 | -06 | 095 |12| 357 |2.68
3 |+108 3.6 1013 +08 | -06 | 095 |12| 388 |201
4 (414436107 | +08 | -06 | 095 [12| 410 |3.07
5 [+180 36| 111 | +08 | -06 | 0095 |12| 425 |3.19

- Tai trong gid tic dung lén tudng chan mai cao 0,65m dugc quy vé luc tap trung tai
nut khung.
-0 do cao H=18,65m ndi suy rak = 1,117
- Ptrai=Q,.0,65= (B.k. C;,Wo.n ).0,65
=(4,2.1,117.0,8.0,95.1,2).0,65 = 2,57 (KN)
- Pphai=Q, .0,65= (B.k. C,.-Wo.n ).0,65
=(4,2.1,117.0,6.0,95.1,2).0,65 = 2,09 (KN)
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IV.CAC SO PO CUA KHUNG NGANG .

IV.1.S0 PO KET CAU CUA KHUNG NGANG.

D 22X35 D 22X35 D 22X60 D 22X35
3 3 2 3
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o O O o 5]
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o o o o
@ s s @

< X X < o

N o o N =

N @ ) ~N 2

O (@] (6] (@] )
D 22X35 D 22X35 D 22X60 D 22X35
o o o 3

2 X X R °

N o o N =

N ® ) O 3

(@] O (@] ©
D 22X35 D 22X35 D 22X60 D 22X35
o

X o o A 8

~N ® ) P

o O o © ®
D 22X35 D 22X35 D 22X60 D 22X35
3 3 3 =
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2800

7200

2200

o o
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Hinh 3: So d6 két cdu cua khung ngang

+,Trong d6 chiéu cao tang 1 h, duoc tinh tir ngdm méng dén truc D1

“h,=3,6+0,9=45 (m)

V.XAC DPINH TAI TRONG TINH TAC DUNG LEN KHUNG.

GVHD : NGO bUC DUNG

24

SVTH: VU TRONG THI




% pO AN TOT NGHIEP

Tai trong tinh tdc dung 1én khung bao gom:
+, Tai trong tinh tdc dung 1én khung duéi dang phan bo déu:
- Do tai tlr ban san truyén vao
- Trong lugng ban than dam khung
- Tai trong tudng ngan
+, Tai trong tinh tac dung l1én khung dudi dang tap trung:
- Trong luong ban than dam doc
- Do trong lugng tudong xay trén dam doc.
- Do trong lugng ban than cot.
- Tai trong tlr san truyén 1én.
- Tai trong san, dam, con cau thang truyén 1én.
- &1 &, - 12 tai trong phan bo tac dung 1én cac khung & tang.n-Tang
- Gp,G(,Gg,Gy: 1a céc tai tap trung tac dung 1én cac cot thuodc cac truc B,CE,F
- G,,G, : 1a cdc tai tap trung do dam phu truyén vao
+, Quy déi tai hinh thang tam gidc vé tai phan b6 déu:

- Khi % >2 : Thudc ban loai dim, ban 1am viéc theo phuong canh ngan.

- Khi t—i <2 : Thuoc ban ké bon canh, ban lam viéc theo 2 phuong.

Quy d6i tai san : k =5/8 =0,625

tamgidc

Kinhthane = 1-2B% + B* Vi B= L

2L2
+, DG1 va6i san cac tang
STT | Tén Kich th6c | Tai trong _ Qui déi
gsan Loai Phan bo k gsan
san
L) | Lm)  m2) (KN/m)

1ot |12 | 42 | 392 | K% cpgnnac | 1 | 392

Dam :
. Tam giac | 0,625 | 3,31

2 | 02 | 28 | 42 5,3 Ban e h
' ' ’ ké 0,815 4,32

thang
B Tam giac | 0,625 2,45

an

3 03 4.2 7.2 3,92 Ko Hinh 0.855 335

thang
Bin Tam giac | 0,625 2,45

4 04 2.2 4.2 3,92 R

) ke | HInh o oeei | 345

thang
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+, D061 v6i san mai, tum

STT | Tén Kich th6c | Tai trong , Qui doi
gsan Loai Phan bo k gsan
san
L) | Lm)  m2) (KN/m)
1 ol | 12 | 42 | 538 | L% | cpgpnac | 1 5,38
Dam
B Tam giac | 0,625 3,36
an
2 02 2.8 4.2 5,38 ke Hinh 0.815 438
thang
B: Tam giac | 0,625 3,36
an
4.2 2
N ! 38 ke | Hmh o Thess | 460
thang
Bin Tam gidc | 0,625 3,36
4 04 2.2 4.2 5,38 Ké Hinh 0.881 474
thang

V.1 TANG DIEN HINH, TANG MAI
V.1.1 Mat bang truyén tai , so do don tai tang dién hinh

O 0 122,

1200 2200

2800

4200
4200

4200

4200

I1200

GE4 GC4
Gia Grs | Ge4
g4 g4 234 ga4
I 1200 2800 [ 7200 I 2200
12200

O 0 00

Hinh 4: Mt bang truyén tai, so d6 don tai ting dién hinh
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V.1.2 Xac dinh tai
+.Doéi véi cac san dién hinh

Tén tai Nguyén nhan Tai trong
- Trong lugng ban than dam khung 220x350
2,3 (KN/m) 9,44
| T4i trong udng 110 trén ddm 220x350 (KN/m)
7,13(KN/m)
- Ban than san O2 truyén vao dang hinh tam gidc
3,31x2 (KN/m)
- Trong lugng ban than dam khung 220x600 26
. 3,98 (KN/m) | (KN/m)
- Tai trong tuong 220 trén dam 220x550
15,4 (KN/m)
- Ban than san O3 truyén vao dang hinh thang
3,35x2 (KN/m)
- Trong luong ban than dam khung 220x600 26,08
& 3,98 (KN/m) | (KN/m)
- Tai trong tuong 220 trén dam 220x600
15,4 (KN/m)
- Ban than san O4 truyén vao dang hinh tam gidc
2,45x2 (KN/m) 9,06
| Trong luong ban than dim khung 220x600 (KN/m)
3,98 (KN/m)
- Ban than san O1 truyén vao dang hinh chi nhat
2x3,92x4,2/2=16,46 (KN) 233
G4 |- Trong luong ban than ddm khung 220x350 (Kl,\I)
2x2,3x4,2/2=9,66 (KN)
- Tai trong lan can 0,52x4,2=2,18 (KN)
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- Ban than san O1 truyén vao dang hinh chit nhat
2x3,92x4,2/2=16,46 (KN)
- Ban than san O2 truyén vao dang hinh thang
2x4,32x4,2/2=18,14 (KN)
- Trong lugng ban than dam khung 220x350
2x2,30x4,2/2=9,66 (KN)
- Tai trong tuong 220 trén dam 220x350
16,4x4,2x0,7=48,22 (KN)
- Trong lugng ban than cta cot 22x30
7,29 (KN)

99,77
(KN)

- Ban than san O2 truyén vao dang hinh thang
2x4,32x4,2/2=18,14 (KN)
- Ban than san O3 truyén vao dang hinh tam gidc
2x2,45x4,2/2=10,29 (KN)
- Trong lugng ban than dam khung 220x350
2,30x4,2=9,66 (KN)
- Tai trong tuong 220 trén dam 220x350
16,4x0,7x4,2=48,22
- Trong lugng ban than cot 30x50
16,11 (KN)

102,42
(KN)

- Ban than san O3 truyén vao dang hinh tam gidc
2x2,45x4,2/2=10,29 (KN)
- Ban than san O4 truyén vao dang hinh thang
2x3,45x4,2/2=14,49 (KN)
- Trong lugng ban than dam khung 220x350
2,30x4,2=9,66 (KN)
- Tai trong ban than cot 30x50
16,11 (KN)

50,55
(KN)
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- Ban than san O4 truyén vao dang hinh thang
2x3,45x4,2/2=14,49 (KN)
- Trong lugng ban than dam khung 220x350
Gy 2,30x4,2=9,66 (KN)
- Tai trong tuong 110 trén dam 220x350
9,36x1,2x4,2/3=15,72 (KN)
- Trong lugng ban than cot 22x30

47,11
(KN)

7,29 (KN)

V.1.3 Mat bang truyén tai , so do don tai tang mai

O 0 Q0

1200 2800 7200 2200

4200

4200

®
8400
1
|
l
N
N/
1l
1
> C»
: “‘ = “
d I
8400
®©

4200
4200

Pes Pca
P14 Lr( Pr Pes
| i

qu4 (24 (34 a4

I1200 2800 I 7200 I 2200

O 0 00

Hinh5: Mit bang truyén tai, so do don tai tAng mai
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+,Xac dinh tai

Tén tai Nguyén nhan Tai trong

- Trong lugng ban than dam khung 220x350 2,3
2,3 (KN/m) | (KN/m)

qQu4

- Ban than san O2 truyén vao dang hinh tam gidc
3,36x2 (KN/m)
- Trong Iuong ban than dam khung 220x600 10,7

J24
3,98 (KN/m) | (KN/m)
- Ban than san O3 truyén vao dang hinh thang
4,6x2 (KN/m)
- Trong luong ban than dam khung 220x600 13,18
b 3,98 (KN/m) | (KN/m)
- Ban than san O4 truyén vao dang hinh tam gidc
» 3,36x2 (KN/m) 10,7
- Trong lugng ban than dam khung 220x600 (KN/m)
3,98 (KN/m)
- Ban than san O1 truyén vao dang hinh chit nhat
P, 2x5,38x4,2/2=16,46 (KN) 22,6

- Trong luong ban than dam khung 220x350 (KN)
2x2,3x4,2/2=9,66 (KN)

- Ban than san O1 truyén vao dang hinh chit nhat
Pr, 2x5,38x4,2/2=16,46 (KN)

- Ban than san O2 truyén vao dang hinh thang

44,52
(KN)
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2x4,38x4,2/2=18,40 (KN)
- Trong lugng ban than dam khung 220x350
2x2,30x4,2/2=9,66 (KN)

- Ban than san O2 truyén vao dang hinh thang
2x4,38x4,2/2=18,4 (KN)
- Ban than san O3 truyén vao dang hinh tam gidc
Pg, 2x3,36x4,2/2=14,11 (KN)
- Trong luong ban than dam khung 220x350
2,30x4,2=9,66 (KN)

42,17
(KN)

- Ban than san O3 truyén vao dang hinh tam gidc
2x3,36x4,2/2=14,11 (KN)
- Ban than san O4 truyén vao dang hinh thang 43,68
2x4,74x4,2/2=19.91 (KN) (KN)
- Trong lugng ban than dam khung 220x350
2,30x4,2=9,66 (KN)

- Ban than san O4 truyén vao dang hinh thang

28,11
Py, 2x4,47x4,2/2=18,49 (KN) KN
- Trong lwong ban than dam khung 220x350
2,30x4,2=9,66 (KN)
VL.XAC PINH HOAT TAI TAC DUNG LEN KHUNG.
+, D6i véi san cac tang
STT | Tén Kich thuéc | Tai trong _ Qui doi
gsan Loai Phan bo k gsan
san
L) | Lm)  m2) (KN/m)
1 Lol | 12| 42| 36 | K% chinhat | 1 3.6
Dam

Tam giac | 0,625 1,22

Hinh
thang

Ban

2 02 2.8 4.2 1,95 .
ke

0,815 | 1,59
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B: Tam gidc | 0,625 1,22
an
3 03 4.2 7.2 1,95 Ko Hinh 0855 | 1.67
thang
Bin Tam giac | 0,625 2,25
4 04 2.2 4.2 3,6 1o Hinh 0.881 | 3.17
thang
+, D061 v6i san mai, tum
STT | Ten | Kichthuéc | Tai trong ' Qui doi
san Loai Phan bo k gsan
L) | Lm) san
(KN/m2) (KN/m)
1 o1 | 12| 42 | 095 | K% | chgnnat | 1 0,95
Dam
B: Tam giac | 0,625 | 0,59
an
2 02 2.8 4.2 0,95 ke Hinh 0.815 | 0.77
thang
B: Tam giac | 0,625 0,59
an
3 03 4.2 7.2 0,95 Ko Hinh 0.855 | 081
thang
Bin Tam giac | 0,625 0,59
4 4 2.2 4.2
O 0,95 Ke Hinh 0.881 | 0.84
thang

VI.1 HOAT TAI 1.
VI.1.1 tang dién hinh.
VI.1.1.1 Mat bang truyén tai , so do don tai.
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Hinh 6: Mit bang truyén tai, so d6 don tai hoat tai 1 tang 2,4
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Hinh 6: Mit bang truyén tai, so do don tai hoat tai 1 tdng 1,3

GVHD : NGO bUC DUNG

33

SVTH: VU TRONG THI




% pO AN TOT NGHIEP

+,Hoat tai 1 tang 2,4

Tén tai Nguyén nhan Tai trong
gu - Ban than san O2 truyén vao dang hinh tam gidc 244
(KN/m)
1,22x2 (KN/m)
, - Ban than san O4 truyén vao dang hinh tam gidc 4,50
B 2.25x2 (KN/m) | (KN/m)
G | Ban than san O2 truyén vao dang hinh thang 6,68
2x1,59x4,2/2=6,68 (KN) (KN)
e | Ban than san O2 truyén vao dang hinh thang 6,68
2x1,59x4,2/2=6,68 (KN) (KN)
Gu | Ban than san O4 truyén vao dang hinh thang 13,31
2x3,17x4,2/2=13,31 (KN) (KN)
G | Ban than san O4 truyén vao dang hinh thang 13,31
2x3,17x4,2/2=13,31 (KN) (KN)
+, Hoat tai 1 tang 1,3
Tén tai Nguyén nhan Tai trong
| - Ban than san O3 truyén vao dang hinh thang 234
g3 1,67x2 (KN/m)
(KN/m)
G, | Ban than san O1 truyén vao dang hinh chit nhat 15,11
2x3,6x4,2/2=15,11 (KN) (KN)
G | Ban than san O1 truyén vao dang hinh chit nhat 15,11
2x3,6x4,2/2=15,11 (KN) (KN)
G | Ban than san O3 truyén vao dang hinh tam gidc 5,12
2x1,22x4,2/2=5,12 (KN) (KN)
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- Ban than san O3 truyén vao dang hinh tam gidc 512

(:}9
4 2x1,22x4,2/2=5,12 (KN) (KN)

VI.1.2 tang mai.
VI1.1.2.1 Mat bang truyén tai , so do don tai.

O ©
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12200

Hinh 7: Mat bang truyén tai, so d6 don tai hoat tai 1 tAng mai

+, Hoat tai 1 tang mai

Tén tai Nguyén nhan Tai trong

- Ban than san O3 truyén vao dang hinh thang 1,62
0,81x2 (KN/m) | (KN/m)

1

q34

p - Ban than san O1 truyén vao dang hinh chit nhat 3,99
14

2x0,95x4,2/2=3,99 (KN) (KN)

P - Ban than san O1 truyén vao dang hinh chit nhat 3,99
F4

2x0,95x4,2/2=3,99 (KN) (KN)
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P - Ban than san O3 truyén vao dang hinh tam gidc 2,48
E4
2x0,59x4,2/2=2,48 (KN) (KN)
, . . _ 2,48
P’y | - Ban than san O3 truyén vao dang hinh tam gidc KN)
2x0,59x4,2/2=2,48 (KN)
V1.2 HOAT TAI 2.

VI1.2.1 tang dién hinh.
VI1.2.1.1 Mat bang truyén tai , so do don tai.
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Hinh 8: Mit bang truyén tai, so d6 don tai hoat tai 2 tang 2 ,4

©
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Hinh 9: Mit bang truyén tai, so d6 don tai hoat tai 2 ting 1,3

+,Hoat tai 2 tang 2,4,
Tén tai Nguyén nhan Tai trong
- Ban than san O3 truyén vao dang hinh thang 234
& L67x2 (KN/m) | (kN/m)
G - Ban than san O1 truyén vao dang hinh chit nhat 15,11
14
2x3,6x4,2/2=15,11 (KN) (KN)
G - Ban than san O1 truyén vao dang hinh chit nhat 15,11
F4
2x3,6x4,2/2=15,11 (KN) (KN)
G - Ban than san O3 truyén vao dang hinh tam gidc 5,12
E4
2x1,22x4,2/2=5,12 (KN) (KN)
- - Ban than san O3 truyén vao dang hinh tam giac 5,12
“ 2x1,22x4,2/2=5,12 (KN) | (KN)
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+, Hoat tai 2 tang 1,3

Tén tai Nguyén nhan Tai trong

| - Ban than san O2 truyén vao dang hinh tam gidc 244
g4 1,22x2 (KN/m)

(KN/m)

| - Ban than san O4 truyén vao dang hinh tam giac 450
g a4 2,25x2 (KN/m)

(KN/m)
G | Ban than san O2 truyén vao dang hinh thang 6,68
2x1,59x4,2/2=6,68 (KN) (KN)
G | Ban than san O2 truyén vao dang hinh thang 6,68
2x1,59x4,2/2=6,68 (KN) (KN)

i - Ban than san O4 truyén vao dang hinh thang 13,31
O 2x3,17x4,2/2=1331 (KN) | (KN)
G | Ban than san O4 truyén vao dang hinh thang 13,31

2x3,17x4,2/2=13,31 (KN) (KN)
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VI1.2.2 tang mai.

VI1.2.2.1 Mat bang truyén tai , so do don tai.
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Hinh 10: Mit bang truyén tai, so do don tai hoat tai 2 tAng mai

+, Hoat tai 2 tang mai

Tén tai Nguyén nhan Tai trong
- Ban than san O2 truyén vao dang hinh tam giac 118
24 2 ,
0,59x2 (KN/m) (KN/m)
- Ban than san O4 truyén vao dang hinh tam giac |68
Q' 0,84x2 (KN/m) ’
(KN/m)
P - Ban than san O2 truyén vao dang hinh thang 3,23
F4
2x0,77x4,2/2=3,23 (KN) (KN)
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Pl Ban than san O2 truyén vao dang hinh thang 3,23
2x0,77x4,2/2=3,23 (KN) (KN)

- Ban than san O4 truyén vao dang hinh thang 3.53

P 2X084x4.22=3,53 KN)| e
, . . 3,53
P’s, | - Ban than san O4 truyén vao dang hinh thang KN)

2x0,84x4,2/2=3,53 (KN)

VILTINH TOAN NOI LUC CHO CAC CAU KIEN TREN KHUNG.

VIL.1 TAI TRONG NHAP VAO.
VIIL.1.1 Tai trong tinh:
V61 B25 ta nhap:

Modun dan hdi clia bétong E=30.10° (KN/m2) , y=25(KN/m3), Trong trudng

hop tinh tai, ta dua vao hé s6 Selfweigh=0 vi ta di tinh todn tai trong ban than cac cau
kién dam cot tac dung vao khung.
VII.1.2 Hoat tai:
Nhap hoat tai theo 2 so d6 ( hoat tdi 1 , hoat tdi 2 ).
VIIL.1.3 Tai trong gio:
Thanh phén gi6 tinh nhap theo 2 so d6 (gio trdi, gié phai) dugc dua vé tac dung
phan b6 1én khung.
VIL.2 KET QUA CHAY MAY NOI LUC.
e Cac loai to hop:
+, T6 hop co ban 1:
THCBI=TT + MAX(1 HT)
+, T6 hop co ban 2:
THCB2=TT + MAX(kxHT)x0,9
Trong do: 0,9 : 1a hé s6 t6 hop
K : hé s6 t6 hop thanh phan.
e To6 hop néi hre cot:
+, T6 hop noi luc cot tai 2 tiét dién I-I va II-1T ( chan cot va dinh cot)
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+, Tai moi tiét dién thi t6 hop cdc gia tri (N, , N,.., M. .M, ..

+, Gid tri N, M duoc thé hién trong bang t6 hop noi luc cot

Khi tinh cot thép ta chon ra cac cip ndi luc nguy hiém nhét c6 trong cic tiét dién dé
tinh toan. Ta di tinh toan cot thép cho 1 cot, cac cot khac tinh twong tu voi cac cot
khéc.

- Céc cap noi luc nguy hiém nhat 1a:

+ Cap c6 tri s6 mémen 16n nhat. M, , N,

max

+Cap ¢6 ti s6 (M/N) I6n nhat e, = (M/N)

+ Cap c6 gia tri luc doc 16n nhat N, , M,

Ngoai ra, néu c6 cap gia tri giong nhau ta xét cap cé do léch tam 16n nhat cé gia tri
luc doc 16n thudng gay nguy hiém cho ving nén. Con nhitng cip ¢6 moémen Ién
thudong gay nguy hi€ém cho ca viing kéo va viing nén.

e T6 hop noi luc dam:

+ T6 hop noi luc dam tai 3 tiét dién I-1, II-IT va III-111.
+ Tai méi tiét dién thi t6 hop cac gid tri: Q... » Qin » M, e » M,
+ Gia tri Q,M dugc thé hién trong bang t6 hgp noi luc dim

Khi tinh todn cot thép ta chon ra céc cip noi luc nguy hiém nhat cé trong céc tiét
dién dé tinh todn. Ta di tinh todn cot thép cho 1 dam va céc dam kh4c tinh twong tu

- Tai méi tiét dién ta 14y gid tri M,Q I16n nhat vé tri s6 dé tinh todn.
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VIII TINH TOAN COT THEP CHO CAC CAU KIEN,

VIIL1 TINH TOAN COT THEP CHO DAM KHUNG.
VIII.1.1 Tinh toan cot thép cho dam phan tir D26.
Bang t6 hop noi luc dam D26

TRONG HGP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
N MA B HOAT TAI GIO Mmax Mmin Qmax Mmax Mmin Qmax
PHA T TINH
NTU | CAT | NOILUC TAI | HT1 | HT2 | TRAI PHAI Qt Qt Mt Qt Qt Mt
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 48 48 4,7 4568 | 4568

I-I M(KNm) -96,21 | -6,72 | -2,87 109,63 -109,59 13,42 -205,80 | -205,80 2,46 -203,47 -106,93

QKN) | -9586 | -842 | -042 | 30,25 30,25 | -6560 | -126,11 | -12611 | -68.63 | -131.04 | -99.37
45 47 47 458 46,7 457

D26 | mm | m@Nm) | 7959 | 837 | -1,26 | 653 6,57 8796 | 73.06 7306 | 9304 | 7258 81,24
Q(KN) 429 | 056 | 0,42 | 30,25 -30,25 486 34,54 3454 | 2243 | 3114 32,03

48 47 47 468 457 457

111111- M(KNm) | -82,05 | -6,73 | 0,15 | -10818 | 10821 | 2616 | -19022 | -19022 | 1547 | -18547 | -18547
Q(KN) 91,92 | 843 | -042 | 3025 30,25 | 61,67 | 12217 | 12217 | 6432 | 12673 | 126,73

VIIL.1.1.1 Tinh toan coét thép doc.
a, Cot thép chiu mémen am
- Tai mat cat I-I : Mmax = 205,80 (KNm) = 20580 (KNcm)
Tinh todn véi tiét dién chit nhat bxh = 22x60 (cm?)
Gia thiét a=7cm =>h,=h - a=60-7 = 53(cm)
p M 20580
Co a,= =
Reb.ho®  1,45%x22x53

=> Dat cot don
£=0.5(1+~1-2am )=0.5(1+./1-2.0,23)=0,87

_ M 20580
* R,.{ho 28x0,87x53

=0,23 < ag= 0,417 (Tra bang)

= 15,94 (cm?)

+, Kiém tra ham luong c6t thép
- Diéu kién : 0,1% < n% < ., %
0% =" 100=229% 10021379,
b.ho 22.53

W % = g%.looz 0,593.%.100 _3,07% (Tra bang &, = 0,593 )

- C6:0,1% < 1,37% < 3,07% => Ham luong c6t thép hop If
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+, Chon va bd tri cot thép
- Chon 2®25 + 128 = 15,98(cm?)
- Tai mat cat III-III : do momen u6n va luc cat déu nho hon tiét momen va luc cat
cua tiét dién I-I nén ta 1ay két qua tinh todn ctia mat cat I-I di b6 tri cot thép chiu
momen am.
b, Cot thép chiu mémen duong
+,Dam D26 ¢6 nhip 1= 7,2m, bxh = 22x60 (cm?)
- C6 M; =R,.b.h..(h,-0,5h,)
Trong d6 : b, = b+2S;,
h; = 10cm — chiéu day ban san
Sf < (1/6 va 6h,) = (720/6 va 60) =( 120 ; 60 )=> chon S; = 60cm
= b;=22+2.60 = 142cm
Gia thiét a=7cm =>h,=h - a = 60-7 = 53(cm)
M, =1,45.142.10.(53- 0,5.10) = 98832 (KNcm)
- Tai mat cat II-II : Mmax = 93,04 (KNm) = 9304 (KNcm) < M;=98832(KNcm)
=>Tiét dién c6 truc trung hoa di qua canh, tinh toan véi tiét dién chit nhat bxh
Véi bxh = 142x60 (cm?2)

C6 Coop=—M = BM  _016< o= 0417 (Tra bang)
Ro.br.ho 1,45%x142 x53
=> Dat cot don
£=0.5(14~1—2am )=0.5(1+I=2.0,016 )=0,99
M 9304 oo

*"R,.Cho  28x0,99x53
+, Kiém tra ham luong c6t thép
-Piéukién: 0,1% < u% <., %

W% =" 100=—32 100-0,08% <0.1%
brho ™ 14253
= Phai tang ham lugng cot thép
As 0,1.142.53

= Liy A=p,.=0,1% =>

100 =0,1% => A = ———"=7,53 (cm?)
br.ho 100

+, Chon va bd tri cot thép
- Chon 2®25 = 9,82 (cm?)

omax _ 5 5+ ? =3,75(cm) < a,, = 7em=> tho& mén

- an = aAw +
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. 22-5-325

=4,75(cm) > 2,5cm => thoa man

VIII.1.1.2 Tinh toan cét thép dai.
- Kha nang chiu cét clia bétong:
Qpo = 0,5.0p.(1+¢,).R,.b.hy
Trong d6 :¢,, chon bang 1,5, ¢, =¢;=0
= Q. =0,5.1,5(14+0).0,105.22.53 = 91,82 (KN)
Diéu kién kiém tra
+, Néu Q <Q,, => khong phai tinh cot dai
+, Néu Q >Q,,, => phai tinh cot dai
Tai mdt cdt I-1 , LI-111
C6 Q... = 131,04 (KN) > Qy, => phai tinh c6t dai
Q. =0,3.0,,.0,,.-R,.b.h,
-, chon tir (1,05 — 1,1) => chon ¢,= 1,05
-y, =1- 0,01R, = 1- 0,01.1,45 = 0,985
Q.. =0,3.1,05.0,985.1,45.22.53 = 524,84 (KN)
Kiém tra: Q = 131,04 < Q,, = 524,84 (KN)
=> M, = Qp. (149 +¢, ).R;,.b.hy?
= 2.(1 40 + 0).0,105.22.53%* = 12977 (KNcm)

C, = M 212977 _1q80cm) > 2h, = 2.53 =106 (cm)
Q 1311

=>Lay C=C. =198 (cm) va C, =2h, =106 (cm)
Qumin =Pp3-(1+0;+0, ).R,.b.hy= 0,6.(1+0+0).0,105.22.53 =73,43 (KN)
_ M» 12977

= =221 =6554(KN)> Q...
Q C 198 (KN)>Q;
Q,,= Q- Q, =131,1 - 65,54 =65,56
Qw 65,56
= = XM _2299 _ 0 62(KN
U1 = =0~ 106 (KN)
Qb min 73, 43
=> = (swmin = :—20169 KN
Qw2 = 4 2ho 106 (KN)

- ChOl'l Qsw = max(qswl va qsw2) = 0’69
Chon dai ®8 c6 A, = 0,503 cm?

—~§= Rsw. Asw _ 17,5.0,503.2 _ 25 41cm
Qsw 0,89

Vi h = 60>45cm => S, = min(h/3 ; 50cm) = (20 , 50) =20 (cm)
=>chons<(S,S,)
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=> chon s = 20 cm=200 mm
- Vay bd tri ®8s200
Tai mdt cdt 11-11
C6 Q.. = 22,43 (KN) < Q,,, => khong phai tinh cot dai
- Vay bo tri theo céu tao ®8s250
VIII.1.1.3 Tinh toan cot thép treo.

Vi tat ca cac vi tri ddm phu dam chinh giao nhau déu & dau cot 1én khong can tinh cot

thép treo
- BO tri cot thép
128 10
2005 Q@ 025 220
CaEn N
gl o S e
014
§ o 2 ® § o 2014 O]
wn mn
#6A 250 98A 200y @264 250 88A 250(%)
y — e e
2025 2025
201803 201803
220 220

MAT CAT 7-7 MAT CAT 8-8
VIIIL.1.2 Tinh toan cot thép cho dam phan ti D21.
Bang t6 hop noi luc dim D21

TRONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

PHA NFIFA NOI TINH HOAT TAI GIO Mmax Mmin Qmax Mmax | Mmin Qmax

NTU | CAT | LUC TAI HT1 | HT2 | TRAI | PHAI Qt Qt Mt Qt Qt Mt

1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 48 4,6,7 458 | 4568
I M(‘ij 2592 | -11.34 | 117 | 4160 | -41.83 | 1568 | -67.75 | 6775 | 1257 | 7378 | -30.60
Q(KN) -33.65 -457 | -1.98 | 3166 | -31.77 | -1.99 | -6542 | 6542 | -6.94 | -6636 | -37.10

48 45 48 46,8 457 | 46,7

D21 | LI M(I§Nm -4.29 -494 | 155 | -2.73 2.65 -1.64 923 | -1.64 051 | -11.19 | -5.35
Q(KN) 2.75 -457 | 1.44 | 3166 | -31.77 | -29.02 | -1.82 | -29.02 | -24.55 | 27.13 | 32.54

4,8 4,7 4,7 458 46,7 | 46,7
IIIIII M(I§Nm -33.62 146 | -2.85 | -47.05 | 4713 | 1351 | -80.67 | -80.67 | 10.11 | -78.53 | -78.53

Q(KN) 39.15 -457 | 485 | 3166 | -31.77 | 7.38 70.81 | 70.81 6.44 72.01 | 72.01

VIII.1.2.1 Tinh toan coét thép doc.
a, Cot thép chiu momen am
- Tai mat cat ITII-III : Mmax = 78,53 (KNm) = 7853 (KNcm)
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Tinh todn véi tiét dién chit nhat bxh = 22x35 (cm?)
Gia thi€t a=5cm =>h, =h - a = 35-5 = 30(cm)
M 7853

© Rob.ho®  1,45%22x30° ’ A=Y, (Tra bang)

=> Pat c6t don
£=0.5(14v1-20m )=0.5(1++/1-2.0,27 )=0,836

M 7853
“"R,.Cho  28x0,836x30

=11,18 (cm?)

+, Kiém tra ham luong c6t thép
- bicu kién : 0,1% < n% < p,,,, %

1% = =218 100-1,60%
22.30

W % = g%.looz 0,593.%.100 _3,07% (Tra bang & = 0,593 )

-C6:0,1% < 1,69% < 3,07% => Ham lugng c6t thép hop i
+, Chon va bd tri c6t thép
- Chon 3®22 =11,4 (cm?)

dmax _ 2,5 +2;22 =3,6(cm) < a, = Scm=> thoa méan

-Qq; = aw+

_ 22-5-225-2
2
- Tai mat cat I-I : Mmax = -73,78 (KNm) = -7378 (KNcm)

Ta thdy momen udn va luc cat cta tiét dién I-I déu nhé hon tiét dién III-111 nén ta 1ay

-t

=5(cm) > 3cm => thoa méan

c6t thép tinh todn cta cap I-1 dé bo tri c6t thép chiu momen 4m cho toan by dam D
22x35.
b, Cot thép chiu mémen duong
+,Dam D21 ¢6 nhip 1 = 2,8m, bxh = 22x35(cm?)
- C6 M; = R,.b..h;.(h,-0,5h,)
Trong do : b, = b+2S,,
h; = 10cm — chiéu day ban san

St < (1/6 va 6h,) = (280/6 va 60) =( 46,7 ; 60 )=> chon S; = 47cm

= b;=22+2.47 = 116cm
Gia thi€t a=7cm =>h,=h - a =35-5 = 30(cm)
M; =1,45.116.10.(30- 0,5.10) = 42050 (KNcm)
- Tai mat cat II-II : Mmax =-11,19 (KNm) = 1119 (KNcm) < M;=42050(KNcm)

=>Tiét dién c6 truc trung hoa di qua canh, tinh toan véi tiét dién chit nhat bxh
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+, Dam D21 : bxh = 116x35 (cm?2)
_ M _ 1119
" Rebrhe?  1,45x116x30°

=> Pat c6t don
£=0.5(1++1-2am )=0.5(1+./1-2.0,025 )=0,988

M 1119
""R,.ho  28x0,988x30

Coa

=0,025 < oz= 0,417 (Tra bang)

=1,35 (cm?)

+, Kiém tra ham luong cot thép
- Diéukién: 0,1% < u% < p,,,, %
As 1, 35

n% = 100=
br.ho 116.30

.100 =0,04%<0,1% => Phai tang ham lugng c6t thép

- Ldy As =p_;. = 0,1% dé tinh toan
AS 1og= S
br.ho 116.30
+, Chon va bd tri c6t thép

- Chon 222 = 7,6 (cm?)

=> 0,1% = 100 => As =3,48 (cm?)

dmax 2,2

-2, = aw+ 2,5+ — = 3,6(cm) < a,, = Scm=> thoa man

_22-5-222

=12,6(cm) >2,5¢cm => thoa man

VIII.1.2.2 Tinh toan coét thép dai.
- Kha nang chiu cét ctia bétong:
Qbo = 0,5.0p.(1+¢,).R,.b.hy
Trong d6 :,, chon bang 1,5, ¢, =0
= Q. =0,5.1,5(1+0).0,105.22.30 = 51,98 (KN)
Diéu kién kiém tra
+, Néu Q <Q,,, => khong phai tinh cot dai
+, Néu Q >Q,,, => phai tinh c6t dai
-Tai mdt cdt I-1 , II-11]
C6 Q,..x = 72,01 (KN) > Q,,, => phai tinh c6t dai
Qu =0,3.9,,-90,,-R,.b.hy
-¢,,, chon tu (1,05 — 1,1) => chon ¢,,,= 1,05
_p,, =1- 0,01R, = 1- 0,01.1,45 = 0,985
Q,, =0,3.1,05.0,985.1,45.22.30 = 297,08 (KN)
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Kiém tra: Q =72,01 <Q,, =207,08 (KN)
=> M, = Qp- (149 +¢, ).R;,.b.hy?
= 2.(1 +0 + 0).0,105.22.30* = 4158 (KNcm)

_ 2M» _ 24158 =115,48(cm) > 2h, =2.30 =60 (cm)
Q 72,01

=>Ldy C=C. = 115,48 (cm) va C, =2h, =60 (cm)
Qo =Pps- (140, +¢, ).R,.b.hy = 0,6.(1+0+0).0,105.22.30 =41,56 (KN)

C.

Mo 4158

=2 = 2222 —36,04(KN)> Qpin
Qp C " 11548 (KN)> Q,
Q.= Q- Q,=72,01 - 36,01 =36

Qw 36

=> (= = =0,6(KN

qswl Co 60 ( )

Qb min 41, 56

=> = (swmin = 2—20,69 KN

qsw2 q 2ho 60 ( )

- Chon q,,, = max(q,,; Va qyp) = 0,7
Chon dai ®8 c6 A, = 0,503 cm?

RewAw 17,5.0,503.2
Qsw O, 7

Vi h=30< 45cm => S, = min(h/2 ; 50cm) =(17,5 , 50) =17,5 (cm)
=>chon S;; < (S, S,)
=>chon S =20 cm=200 mm

- Vay bo tri ©8s200

“Tai mdt cat II-11

C6 Q... = 27,13 (KN)<Q,, => khong phai tinh cot dai
Chon theo cau tao

=S = 25cm

=>chon s =25c¢cm =250 mm
=> Vay dat cot dai theo ciu tao ®8a250

- B0 tri cot thép:
1622 1622
202 QD 2000 O
i %@_I_—I .
3T A 204 B Umt@i
®22
20180 3 20180 3
220 220
MAT CAT 5-5 MAT CAT 6-6
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VIIL.2 TINH TOAN COT THEP CHO COT

Chon vat liéu:

+ Bé tong B25 ¢6 : R, =14,5(MPa), oy = 0,417 ;£,=0,593, Eb = 30.10’
+ Thép chiu luc Al c6 : Rs = 280(MPa) = 28 (KN/cm?)

+ Thép san + thép dai dim Al : Rs =225(MPa) = 22,5 (KN/cm?)

VIIL2.1 TINH TOAN COT THEP CHO COT PHAN TU C6(COT GIUA).
Bang t6 hop noi luc

M . TRONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
PH | | NOI
AN [ AT Ly | Ting HOAT TAI GIO MMA L vy | ™A | vivax | mvin | Nmiax
o | €Al ¢ X X
T TAI HT1 | HT2 | GT GP NT NT MT NT NT MT
2 3 4 5 6 7 8 9 10 11 12 13 14
47 48 45 46,7 458 458
M | -12.89 | 247 | 053 | 11257 | -11256 | 99.68 | -12544 | -1536 | 88.90 11641 | -116.41
1| N | 10712 | 5425 |-5377 | 338 | -299 | 10678 | -107424 | 1125. | -1116.60 | -1122.77 | 11227
5 7 50 7
c6
Q 0.00 000 | 000 | 0.0 0.00 0 0 0 0 0 0
48 47 45 458 467 458
m | M | 2185 | 406 | -135 | 9544 | 9545 | 11730 | -73.59 | 2591 | 11141 6526 | 11141
Il ) - i -
N | 10712 | -s425 | 5377 | 338 | -2.99 | 10742 | -1067.87 | 1125. | -1122.77 | -1116.60 | 11227
5 4 50 7

S6 liéu tinh toan:
Tur bang t6 hop ndi luc ta chon ra 2 cip noi luc nguy hiém nhat d€ tinh toan
bétong cot thép cho cot
N, = 1125,5 (KN) ;M,, =25,91 (KNm)
M. = 12544 (KNm) ; N, = 1074,24 (KN)
+, Cap ¢4 ti s6 (M/N) 16n nhat emax = (M/N)
N = 1074,24 (KN) ; M= 125,44(KNm)
a, Tinh toan véi cap n¢iluc 1 : N, = 1125,5 (KN) ;M,, =25,91 (KNm)
- Cot ¢6 : bxh = 30x50 (cm?) , v6i nha nhiéu tang nhiéu nhip y = 0,7
1=450 cm => 1, = L.y =450.0,7 =315 (cm)
- Giathiéta=a' =4cm =>h, =h-a=50 - 4 =46 (cm)
Ex-hy =0,593.46 = 27,28 (cm) , 2a’ = 2.4 =8 (cm)
Za=h,-a'=46-4=42 (cm)
- Do 1éch tam tinh hoc : e, = M/N =2591/1125,5 =2,3 (cm)
- Do léch tam ngau nhién : e, = max(1/600 va h/30) = max(0,8 ; 1,67) = 1,67 (cm)
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Vi la két cau siéu tinh nén e, = max(e, ; e,) = 2,3 (cm)

lo 315 .
A=—="=6,3<8 =>lay n=1
h 50 oo
- Do léch tam cua luc doc: e=n.e,+ h/2 -a=1.2,3 +50/2 - 4 = 48,3 (cm)
N N 11255
- Chié U N X = —= — =28,87 >Ep.h
1€u cao vung nén : X Reb 14530 8,87(cm)>Eg.h,

=> Trudng hop léch tam bé , 14y &.h, < x < h,, d€ tinh toan.

-Lay x =30 cm

As = Ag’= N.e — Ro.b.x(ho—x/2) _ 1125,5.48,3-1,45.30.30(46 —-30/ 2) ~11.83(cm2)

Rsc.Za 28.42
+,Kiém tra ham lugng cot thép:
biéu kién: p,% < 1% < W% = (3% - 6%)
> As 11,83 0
- — . — . — => = 2 = 2 = 1 2
L=u o 100 3046 100 =0,86% =>L, = 2% 0,86 =1,72%
Ho = Mmin = 0’5%

=>0,5% < 1,72% < (3% - 6%) , ham lugng cot thép hop 1i
+, Chon va bd tri cot thép :
- Chon 4920 = 12,57 (cm?)

b, Tinh toan véi cap noiluc 2 : M, , = 125,44 (KNm) ; N,, = 1074,24 (KN)
- Giathiéta=a'=4cm =>h,=h-a=45-4 =46 (cm)

Ex-hy =0,593.46 = 27,28 (cm) , 22’ =2.4 =8 (cm)

Za=h,-a'=46 -4 =42 (cm)
- B¢ léch tam tinh hoc : e, = M/N = 12544/1074,24 = 11,68 (cm)
- Do léch tam ngau nhién : e, = max(1/600 va h/30) = max(0,8 ; 1,67) = 1,67 (cm)
Vi la két cau siéu tinh nén e, = max(e, ; ¢,) = 11,68 (cm)

lo 315 .
=—=""= =>lay n =1
H =50 6,3>8 ayn
- Do 1éch tam cua luc doc: e=n.e, +h/2 -a=1.11,68 + 50/2 - 4 = 32,68 (cm)
N 1074,24
Rob 1,45.30

- Chiéu cao ving nén : x = =24,7(cm) > h,

=> Trudng hop léch tam bé , 18y x = £;.h, =27,28 d€ tinh todn.

As = Ag’= N.e —Ro.b.x(ho—Xx/2) _ 1074,24.32,68—1,45.30.27,28(46 — 27,28/ 2) __2.8(cm2)
Rsc.Za 28.42

+, Chon va bd tri cot thép :

- Chon 4®16 = 8 (cm?)
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¢, Tinh toan véi cap noi luc 3 : emax = M/N

M = 125,44 (KNm) ; N =1074,24 (KN) => Gidng cap M., , N,, nén khong can tinh
todn lai

KL: Tt 3 cap noi luc chon cap cho ra dién tich thép 16n nhat

- Chon 4®20 = 12,57 (cm?) dé b6 tri thép cho cot

VIIIL.2.1.1 Tinh toan cot thép dai

- Kha nang chiu cét clia bétong:

Quo =0,5.0,,.(1+9,).R,,.b.h,
Trong d6 :¢,, chon bang 1,5, ¢, =0
= Qo = 0,5.1,5(1+0).0,105.30.36 = 85,05 (KN)
Piéu kién kiém tra
+, Néu Q <Q,, => khong phai tinh cot dai
+, Néu Q >Q,, => phai tinh c6t dai
Tai mdt cat I-1

C6 Q... =0 (KN) < Q,, => khong phai tinh c6t dai
h =50 >45cm

Lay S., = min(3h/4 ;15cm) =min(3x50/4 ; 15)
=> S, = 15cm=150 mm
Chon S, < S,
=> Chon @8 s 150
“Tai mdt cat II-11
h =50 >45cm =>Lay S, =min(3h/4 ;50cm) =min(3x50/4 ; 50)
=> S, = 15cm
Chon S,,; < S,
=> Chon @8 s =20 cm

- B tri cot thép :
? 00 Q 00
§ o § DH 46?":3> o
500 500
MAT CAT 2-2 MAT CAT 4-4
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VIIL2.2 TINH TOAN COT THEP CHO COT PHAN TU C1(COT BIEN).

Béng t6 hop noi luc

| ma | Nor TRONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
;};f; ’!‘ LU TINH HOAT TAI GIO Mmax | Mmin | Nmax Mmax Mmin Nmax
CAT | € TAIL HT1 HT2 GT GP Nt Nt Mt Nt Nt Mt
2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 48 45 45,7 4,6,8 458
2.27 1.47 -0.18 | 33.28 | -31.91 | 3555 | -29.64 | 3.74 33.55 -26.61 25.12
o I-I N -768.06 | -92.16 | -86.62 | 79.13 | -79.51 685;9 4| g 47'. 57| s 66‘22 -779.79 | -917.58 | -922.56
Q 1.73 1.03 -0.11 | 1889 | -17.08 | 20.62 | -1535 2.77 19.66 -13.74 -12.71
48 4,7 45 46,8 45,7 458
o | M -5.53 -3.18 031 | -19.72 | 2098 | 1544 | 2525 | -8.72 13.62 26.14 10.48
N -768.06 | -92.16 | -86.62 | 79.13 | -79.51 847"57 682;.94 866'22 -917.58 | -779.79 | -922.56

S6 liéu tinh toan:
Tur bang t6 hop ndi luc ta chon ra 3 cip noi luc nguy hiém nhat dé tinh toan

bétong cot thép cho cot

N, = 922,56 (KN) ;M,, =25,12 (KNm)

M, = 35,55 (KNm); N, = 688,94 (KN)
+, Cap ¢4 ti s6 (M/N) 16n nhat emax = (M/N)
N = 688,94 (KN) ; M= 35,55(KNm)

a, Tinh toan véi cap ngi luc 1 : N, = 922,56(KN) ;M,, =25,12 (KNm)

- Cot ¢6 : bxh = 22x30 (cm?) , v6i nha nhiéu tang nhiéu nhip y = 0,7
1=450 cm => 1, = Ly =450.0,7 = 315(cm)

-Giathiéta=a'=5cm=>h,=h-a=30-5=25 (cm)
Er-hy =0,593.25 = 14,83 (cm) , 2a" =2.5 = 10 (cm)
Za=h,-a'=25-5=20(cm)

- Do léch tam tinh hoc : e, = M/N = 2512/922,56 = 2,7 (cm)

- Do léch tam ngau nhién : e, = max(1/600 va h/30) = max(0,8 ;1 ) =1 (cm)

Vi la két cau siéu tinh nén e, = max(e, ; e,) = 2,7 (cm)

2=1_315_14 558 => phai tinh n
h 30
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O= (0,2.e0+1,05.h) 0,2.2,7+1,05.30

~0,94
1,5e0+h 1,52,7+30
6 3

Ner = 250Enh 250943010 3030 /12 _ 40 en

I 315

1 1
=M= N = o8 -

- 1o
Ne ~ 4801

- Do 1éch tam cua luc doc: e=n.e, + h/2 -a=1.1,24 +30/2 - 5 =11,24 (cm)

R N 922,56
-Chiéucaovingnén : x = — = = =28,92(cm)>E,.h
& Rob ~ 1,45.22 (6m)>Ge-hg

=> Trudng hop léch tam bé , 14y x = £;.h, =14,83 d€ tinh todn.

N.e—Rob.x(ho—x/2) 922,56.11,24~1,45.22.28,92(25 28,92/ 2)
Rsc.Za a 28.20

+,Kiém tra ham luong cot thép:

- Dieu kién: p,% < p% < pw,.,% = (3% - 6%)

As =As’= =1,15(cm2)

As 115
=W = 100=—""100=0,21%=>1, = 21% = 2.1,05=2,1%
W= =, 10075y 55 100=0.21% =200, = b ’
Mo:Mminzo’S%

vay phai tang dién tich cot thép

_bhyu 222505

=2,74 cm?
100 100

n=As

+, Chon va bo tri cot thép :

- Chon 3®16 =6,03 (cm?)
b, Tinh toan véi cap noiluc 2 : M. = 35,55 (KNm) ; N,, = 688,94 (KN)
- Do 1éch tam tinh hoc : e, = M/N = 3555/688,94 = 5 (cm)
- Do léch tam ngau nhién : e, = max(1/600 va h/30) = max(0,8 ;1) = 1 (cm)
Vi la két cau siéu tinh nén e, = max(e, ; e,) =5 (cm)

2= _315_14 5.8 => phai tinh n
h 30

D= (0,220+1,05.h) 0,2.5+1,05.30
15e0+h 155+30

=0,87

6 3
Ner = 2,5?.2Eb.\]b _ 2,5.0,87.3(2122.30.30 /12 — 4439(KN)
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=M= N~ essos °
- 1o
Ne 4439

- Do 1éch tam cua luc doc: e=n.e, + h/2 -a=1,18.5 +30/2 - 5=15,9 (cm)

x N 688,94
-Chiéucaovingnén : x = — = = =21,6(cm) >C.h
8 Rob ~ 1,45.22 (em)>Se-hy

=> Trudng hop léch tam bé , 14y x = £;.h, =14,83 d€ tinh todn.

A = N.e —Rob.x(ho—x/2) _ 688,94.15,9-1,45.22.21,6(25-21,6/ 2) 2,00 (sz)
Rsc.Za 28.20
+,Ki€m tra ham luong cot thép:
- Dieu kién: p,% < p% < pw,.,.% = (3% - 6%)
As 2,09

=W = 100=—""-.100= % =>l, =2u% = 2.0,38 =0,76 %
pL=pu ™ 00 22 25 00=0,38% =>L, W% 0
Ho = Mmin = 0’5%

=>0,5% <0,76% < (3% - 6%) , ham lugng caot thép hop i
+, Chon va bo tri cot thép :

- Chon 3®16 = 6,03 (cm?)
¢, Tinh toan véi cap noi luc 3 : emax = M/N

M = 35,55 (KNm) ; N = 688,94 (KN) => Giong cap M

todn lai

N,, nén khong can tinh

max ?

KL: Tt 3 cap noi luc chon cap cho ra dién tich thép 16n nhat
- Chon 3®16 = 6,03 (cm”) dé bo tri thép cho cot
VIIIL.2.2.1 Tinh toan cot thép dai

- Kha nang chiu cét cta bétong:
Qb0 = 0,5.0p4.(1+¢,).R;,.b.hy

Trong d6 :¢,, chon bang 1,5, ¢, =0
= Q, =0,5.1,5(14+0).0,105.22.25 = 157,5 (KN)

Diéu kién kiém tra
+, Néu Q <Q,, => khong phai tinh cot dai
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+, Néu Q >Q,,, => phai tinh c6t dai

-Tai mdt cdt I-1

C6 Q. = 20,62 (KN) < Q,,

=> Khong phai tinh cot dai

h =30 <45cm

Lay S, = min(h/3 ;15cm) =min(10; 15)

=> S, = 15cm=150mm

Chon S, < S,

=> Chon @8 s 150

“Tai mdt cat II-11

h =30 <45cm =>Lay S, =min(h/3 ;15cm) =min(10 ; 15)

=> S, = 20cm
Chon S,,; < S,
=> Chon @8 s 200

- Bo tri cot thép :

® O
v -
AR
300 300
MAT CAT 1-1 MAT CAT 3-3
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PHAN 2

TINH TOAN SAN TANG DIEN HINH
(Tinh todn san tang 4)
LQUAN PIEM TINH TOAN

Tinh todn cac 6 ban san ting dién hinh theo so d6 khép déo, rieng san nha vé
sinh dé dam bdo tinh nang sir dung t6t, yéu ciu khong cho phép dugc niit, ta tinh san
theo so do dan hoi.

Cong trinh st dung hé khung chiu luc san, suon bétong cot thép toan khoi.Nhu
vay cdc 0 san duoc d6 toan khoi véi dam. Vi thé lien két gifta san v6i dam 1a lien két
ctiing (cac 6 san duoc ngam vao vi tri mép dam)

Co s& phan loai 6 san

-Khi % > 2 : Thuoc loai ban ddm, ban 1am viéc theo phuong canh ngan.

- Khi II___i <2 : Thudc loai ban ké bon canh, ban lam viéc theo 2 phuong.

- Tai trong tiéu chuén tra trong TCVN2737-1995.
- Tinh toan bétong cot thép san theo TCXD 356-2005.

II.1 LAP MAT BANG KET CAU SAN TANG DIEN HINH.

®
©
©

o0 0 0 @ 0% 090
I

000 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 I
i
i

r
@ . @
A g J &

EER
IoSEE

g g :

mmmmm §
zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
000 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200
45000

Q0 0 @ 0 0,0 0,0 0 0 O

Hinh 11: Mat bang két cau tang dién hinh
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Hinh 12: Mt bang két ciu san tang dién hinh

I1.2 XAC PINH KiCH THUGC
O san O3 tinh theo so d6 khép déo nén ta c6:
SL1=4,2-2.0,11 = 3,98 (m)
-L2=7,2-2.0,11=6,98 (m)
O san O2 tinh theo so d6 dan héi nén ta c6:
-L1=2,8 (m)
-L2 =42 (m)
I1.3. XAC DINH TAI TRONG
I1.3. Xac dinh tai trong ( Tinh tai + Hoat tdi)
Tai trong tinh tai, hoat tai 6 san xem phan I tinh todn khung truc 4.
O san O3:
q=P,+ g = 1,95 + 3,92 = 5,87 (KN/m?)
O san 02:
q,=P,+g=1,95+5,3=6,98 (KN/m?)
I1.4.TINH TOAN COT THEP SAN.
I1.4.1.Chon vat liéu:
+ Bétong B25 c6 : R, = 14,5 (MPa) = 14,5.10° (KN/m?)
+ Thép chiu lyc ddm A, : R, =280 (MPa) = 280.10° (KN/m?)

+ Thép san + Thép dai ddm A, : R =225 (MPa) = 225.10* (KN/m?)

I1.4.2.Tinh toan cot thép 6 san O3( Tinh theo so do khop déo )
a, Xac dinh noi luc:

© O
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- Xétti 56 LL_i _ 6_9: _1,75<2 => Thuoc loai ban keé, chiu luc theo 2 phuong.

Mﬁl\ My MBl
~ T =
< 7 P
2y gt
=
My

M,
4
Iz
=
M,
<
18
N
6980 —

o S
= b <
A 3980 J

Hinh 13 So d6 tinh ban ké 4 canh
Cor=L2/L1 =1,75 ( Tra bang 2.2 trong sach San suon bé tong toan khoi )
Ta co:
+,0=04,A,=B,=1
+,A,=B,=0,6
Tinh M, theo cong thiic:

M, =3Bl
12D
Vi c6t thép dé chiu momen duong dugc dat déu theo mdi phuong trong toan 6 ban,
x4c dinh D theo cong thiic
D=Q2+A,+B)l,+ (20 + A, + Bl
=(2+1+1).6,98 + (2.0,4 +0,6 +0,6).3,98 = 35,88

_ql?,(3k2—lu) 5,87.3,98(3.6,98—3,98)
12D 12.35,84

M, =3,67 (KN.m)

Co: 0=M2_M.—0Mi=0,4.3,67=1,47 (KN.m)

1
M,, =A,M,=1.3,67 = 3,67 (KN.m)
M, =B,.M,=1.3,67 = 3,67 (KN.m)
M,, =A,.M,=0,6.1,47 =0,882(KN.m)
M;, =B, M= 0,6.1,47 = 0,882 (KN.m)

b, Tinh toan cot thép chiu luc:
+, Cit dai ban b = Im dé€ tinh todn
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+, Tinh cot thép chiu momen duong: M, = 3,67 (KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?)
- San day 0,1 m, gia thiét a= 0,02 m =>h_ = 0,1 — 0,02 = 0,08(m)
M 3,67
amz =
Rob.ho®  14,5.10° x1x0,08°

€=0.5(1++1-20om )=0.5(1++/1-2.0,04 )=0,98

=0,04

SooA=M - 8E =2,1.10* ()
" R,.{.ho 225.10°x0,98x0,08
-4
Kiém tra z =22 1002219 100-0,26% > . = 0,05%

b.ho 1.0,08

=> Ham lugng c6t thép thoa man

Khoang cach cot thép
g= ba 1000503 o
A 2,1

=> Chon ®8s200 (A, =2,51 cm?)
+, Tinh cot thép chiu mémen duong: M, = 1,47 (KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?*)
- San day 0,1 m, gia thiét a=0,02 m =>h_=0,1 - 0,02 = 0,08(m)
M 1,47
(xmz =
Reb.ho®  14,5.10° x1x 0,08
£=0.5(1++1-2am )=0.5(1+./1-2.0,016 )=0,99

M 1,47
*"R.¢ho  225.10°x0,99x0,08

=0,016

=0,82.10* (m?)

-4
Kiém tra = As .100 0,82.10 100=0,103% > K., = 0,05%
b.ho 1.0,08

=> Ham lugng cot thép thoa man

Khoang cach cot thép
g= ba 1000503 ooy
A 082

=> Chon ®8s200 (A, = 2,51 cm?)
+, Tinh cot thép chiu momen dm: M, =My, = 3,67 (KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?)
- San day 0,1 m , gia thi€t a=0,02 m =>h, = 0,1 - 0,02 = 0,08(m)
M 3,67

O(’m= 2 = 3 2 = O’ 04
Rb.b.ho 14,5.10° x1x 0,08
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€=0.5(1++v1-20om )=0.5(1++/1-2.0,04 )=0,98

5 A=M o 30 =2,08.10* (m?)
R..£.ho 225.10°x0,98x0,08

-4
Kiém tra =25 10022810 100-0,26 % > 1. = 0,05%
bhe " 1.0,08

=> Ham lugng c6t thép thoa man
Khoang cach cot thép
ba, _100.0,503
A 208
=> Chon ®8s200 (A, = 2,51 cm?)
+, Tinh cot thép chiu mémen dm: M ., =My, = 0,882 (KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?)
- San day 0,1 m, gia thiét a=0,02 m =>h, = 0,1 - 0,02 = 0,08(m)
M 0,882
amz =
Rob.ho?  14,5.10° x1x 0,08

S= =24,18 (cm)

=0,0095

€=0.5(14+~v1-20m )=0.5(1+/1-2.0,0095 )=0,995

A= M 0,882
* R..£ho 225.10°x0,995x0,08

=0,49.10* (m?)

-4
Kiém tra = AS 10g 24910

. 100=0,062% > 1., = 0,05%
b.ho 1.0,08

=> Ham lugng cot thép thoa man

Khoang cach cot thép
g ba _100.0,503
A 0,49
=> Chon ®8s200 (A, = 2,51 cm?)
I1.4.3.Tinh toan 6 ban O2 : san vé sinh ( Tinh theo so dé dan hoi)
O san 2 ¢6 4 canh ngam vao dim xung quanh => Tinh theo so d6 IV, tinh theo

~102,7 (cm)

ban lién tuc

- Tong tai trong trén san 1a : 6,98 (KN/m?)
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M
A
N

M,
q
lz
M,
Z
2 =
M
4200

M

a5 7
L 2800 |

Hinh 14 So d6 tinh ban ké 4 canh
a, Tinh mémen duong ¢ nhip giita theo céng thiic:
M, =m,.P’+m,P”
M, =m,.P’ + m,.P”
Trong do:
+,P=(g+p).l;.1,=6,98.2,8.4,2 = 82,08 (KN)

P = B 222,842 =1147s (KN)

pr= (P er 9) A8 = 6’—298.2, 8.4,2 =41,04(KN)

+, M,, M, : 1a momen duong theo phuong canh ngan , dai
+,m,, ,m;, , m,, , m, tra theo sdch “ So6 tay thuc hanh két cau cong
trinh” PGS-PTS Vi Manh Hung trang 32 (6 ban thuoc so do 9)
=>Ta co L2_4z =1,5( tra bang )
L1 28

m,, = 0,048, m,, = 0,0214; m,, =0,0208; my, = 0,0093
M, =0,048.11,47 + 0,0208.41,04 = 1,40 (KN.m)
M, =0,0214.11,47 + 0,0093.41,04 =0,63 (KN.m)
b, Tinh mémen dm & g0i theo cong thiic:
M, =k,.P; M, =k,.P
Trong d6 : P = 82,08 (da tinh & trén)
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M; ; M, : La momen am theo phuong canh ngan, dai
ki, , ki, : 12 hé s6 tra “ SO tay thuc hanh két cdu cong trinh” PGS-PTS Vii Manh Hung
trang 32 (6 ban thuoc so d6 9)
= Ta c6 :% _ 4_2 _15 tra bang k,, = 0,0464 , ky, = 0,0206

M, = 0,0464.82,08 = 3,81 (KN.m)
M, = 0,0206.82,08 = 1,69 (KN.m)
c> Tinh todn cot thép
c.1> Tinh todn c6t thép chiu moémen duong M, va M,

Pé tinh todn cot thép ta cit dai ban rong b = 1m dé tinh, tinh theo cau kién chiu uén
tiét dién chit nhat.
+> Tinh theo phuong canh ngdn [, : M, = 1,40 (KN.m)
+, Bétong B25 c6 R, = 14,5 (MPa)
San day 0,1m , gia thiét a=0,02m =>h,=1 - 0,02 = 0,08m

o= M > = §’40 ~=0,015
Ro.b.ho 14,5.10° x1x 0,08

€=0.5(1++1-2am )=0.5(1+/1-2.0,015 )=0,992
M 1,40

- s— = 3 = 7,8.10_5 (mz)
R..£.ho 225.10°x0,992x0,08
-5
Kiém tra z =25 1002819 100-0,008% > 1. = 0,05%
b.ho 1.0,08

=> Ham lugng cot thép thoa man

=> Chon ®8s200 (A, = 2,51 cm?)

+> Tinh theo phuong canh dai [, : M, = 0,63 (KN.m)

+, Bétong B25 c6 R, = 14,5 (MPa)

San day 0,1m , gia thiét a=0,02m =>h,=1 - 0,02 = 0,08m

a= - = 063 _0 0068
Robho? ~ 14,5.10°x1x0,08

£=0.5(1++1-2am )=0.5(1++/1— 2.0,0068 )=0,997
M 0,63

5 A= - =3,5.10° (m?)
R..{.ho 225.10°x0,997x0,08
-5
Kiém tra =2 1002212 100-0,044% < . = 0,05%
b.ho 1.0,08

= Phai tang ham lugng c6t thép
Lay u = p, ;. dé€ tinh todn
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=4.10° (m?)

100=0,05 % => A, = 2:0>.1.0.08
bho 100

=> Chon ®8s200 (A, = 2,51 cm?)
c.2 > Tinh todn cot thép chiu mémen 4m M, va M,

=> M=

Dé tinh todn cot thép ta cit dai ban rong b = 1m dé tinh, tinh theo c4u kién chiu uén
tiét dién chir nhat.
+> Tinh theo phuong canh ngan [, : M; = 3,81 (KN.m)
+, Bétong B25 c6 R, = 14,5 (MPa)
San day 0,1m , gia thiét a=0,02m =>h,=1 - 0,02 = 0,08m

o= M - = :3’81 ~=0,041
Reb.b.ho 14,5.10° x1x 0,08

€=0.5(1+~v1-20om )=0.5(1+/1-2.0,041)=0,98

5 oA=M o 38 =2.16.10* (m?)
R..{.ho 225.10°x0,98x0,08
-4
Kiém tra =25 10022010 10020,27% > 1. = 0,05%
b.ho 1.0,08

=> Ham lugng c6t thép thoa man

=> Chon ®8s200 (A, = 2,51 cm?)

+> Tinh theo phuong canh dai [, : M;; =1,69 (KN.m)

+, Bétong B25 c6 R, = 14,5 (MPa)

San day 0,1m , gia thiét a = 0,02m =>h,=1 - 0,02 = 0,08m

U= —M 19 _g017
Robho?  14,5.10°x1x0.08

£=0.5(1+1- 2am )=0.5(1+1-2.0,017 )=0,991

M 1,69
" R,.Cho  225.10°x0,991x0,08

=9,47.10° (m?)

-5
Kiém tra =25 100 247297 100-0118% > . = 0,05%
b.ho 1.0,08

=> Ham lugng cot thép thoa man

=> Chon ®8s200 (A, =2,51 cm?)

Két luan:

Ta dung thép $8s200 bo tri trén toan san
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PHAN 3
TINH TOAN CAU THANG
(Tinh todn cdu thang truc 6-7 doan A-B)
L. PAC PIEM KET CAU

Cong trinh sir dung mot ciu thang bo chinh dung dé Iuu thong giita céc ting
nha theo phuong thiang ding. Ciu thang thiét ké ciu thang 2 dot c6 con thang. D6
bétong cot thép tai chd ( cau tao va chi tiét cau thang xem ban vé kién triic)

CAu thang 12 1 lién két luu thong theo phuong thang ditng clia cong trinh, chiu
tai trong ctia con nguodi va tai trong ngang cua cong trinh tao 1én do ciing theo
phuong thing diing ctia cong trinh. Khi thiét k& ngoai yéu cau cau tao kién tric con
dam bao vé do ciing va do vong cua két cau, tao an toan khi st dung.

II THIET KE BETONG COT THEP CAU THANG.

IL.1 LAP MAT BANG KET CAU CAU THANG.
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Hinh 17: Mit bang két cau thang
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I1.2 XAC PINH KiCH THUGC CAC CAU KIEN
+, Chon ban thang

- Chon chiéu day ban thang h = D
m

1=3,85m
m = (40 + 45) chon m =40
D=(0,8+14)chonD=1

=> hb=4—103, 85=0,096 m => chon chiéu day ban thang h, = 10cm
+, Chon ban chiéu nghi
- Chon chi€u day ban thang h,= D,

m

1=4,2m
m = (40 + 45) chon m =45
D=(0,8+1,4)chonD=0,9

=> hb=%4, 2=0,084m => chon chiéu day ban chi€u nghi h, = 10cm

+, Con thang

- Chon kich thuéc c6n thang h =
Md

1=4,25m
m = (8-12) d6i v6i dam chinh
(12-20) doi v6i dam phu

—>h=1® = %2 _(21:0,35)m: chonh=03m,b=0,15m
ms  (12:20)

Vay kich thudc con thang 1a : (150x300)cm
+, Dam thang

la

- Chon kich thudc dam thang h = —
d

1=42m
m = (8-12) d6i v6i dam chinh
(12-20) d6i v6i dam phu
—>h=t = %2 _035:0,53)m: chonh=0.35m,b=022m
me  (8:12)

Vay kich thuéc dam thang 1a : (220x350)cm
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I1.3 XAC PINH TAI TRONG
I1.3.1 Xac dinh tai trong ban thang
+,Tinh tai:

Phan tinh tai theo cau tao ctia ban thang xac dinh theo bang sau,

Bang 3.1. Bang trong luong cic 16p ban thang

VTN Ptt
TT Lép vat liéu n (KN/m)
D4 granit : & =1,5cm ; y= 22(KN/m?)
I pe= 915403 5 6,005-0,044 (KN/m?) LI 0487
J(0,152 +0,3?)
P A oy 3
) Lép vita lat : 8 =1,5cm ; y= ISZ(KN/m ) 13 0.35
Ptc = 0,015.18 = 0,27 (KN/m?)
Bac gach 0,15x0,3 : y=22(KN/m?)
3
Ptc = 0,5 01503 18=121 (KN/m?) 1,2 1,45
J(0,152 +0,3?)
. DS — . 3
4 Ban BTCT : 6 =10cm ; y-z 25 (KN/m”) 11 2,75
Ptc = 0,1.25 = 2,5 (KN/m?)
4 ~ 14 . — . Af— 3
5 L6p vita trat : 8 =1,5¢cm ; y= li% (KN/m?) 13 0.35
Ptc =0,015.18 = 0,27 (KN/m"®)
Téng tinh tai 5,38
+,Hoat tai :

Hoat tai theo tai trong va tic dong (TCVN 2737 -1995)

P.=3 (KN/m? ,n=1,2
Ta c6 P, = 3,6 (KN/m?)
- Tong tai trong tdc dung lén ban thang 1a:
q, = g, + P, = 5,38 + 3,6 = 8,98 (KN/m?)

- G6c nghiéng cau thang 1a a
tgo. = h/l = 1,8/3,85 = 0,4675 -> a. =25,06°

= coso= 0,91, sino= 0,42.
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- Chiéu dai ciia ban thang theo phuong mit phang nghiéng 1a:

L= J1,8% +3,85% =4,25m

ng

- Tai trong tinh todn:
q, = g,.coso = 8,98.0,91 = 8,17 (KN/m?)
I1.3.2 Xac dinh tai trong ban chiéu nghi, chiéu téi:

Bang 3.2. Bang trong luong cic 16p ban chi€u nghi ., chiéu téi

Ptt
TT Lép vat lié
Op vat licu n (KN /m2)
. oS o 3
| ba granit : 6 =1,5cm ; y= 22(I§N/m ) 11 0.363
Ptc =0,015.22 = 0,33 (KN/m")
e utta 141 - & — e 3
) L6p vita lat : 6 =1,5cm ; y= 182(KN/m ) 13 0.35
Ptc =0,015.18 = 0,27 (KN/m")
: LS = v 3
4 Ban BTCT : 6 =10cm ; y—225 (KN/m”) 11 2,75
Ptc =0,1.25 =2,5 (KN/m")
f uTEa frAt - S — e 3
5 L6p vita trat : 8 =1,5¢cm ; y= 1§ (KN/m?) 13 0.35
Ptc =0,015.18 = 0,27 (KN/m")
Téng tinh tai 3,81

- Tong tai trong tac dung 1én ban chiéu t6i, chiéu ngi :
q =g, + P, = 3,81 + 3,6 = 7,41 (KN/m?)
I1.3.2 Xac dinh tai trong truyén vao con thang

TT Nguyén nhan

- Trong lugng ban than con thang :
1 |g.=0,150,325=1,125 (KN/m),n=1,1

—>g = 1,125.1,1 = 1,238 (KN/m)
- Trong luong 16p vita trat :8 =1,5cm ; y= 18(KN/m?)
7 | g, =0,015.18.(0,15+0,3) = 0,122 (KN/m) , n= 1,3

=> g, =0,122.1,3 =0,158 (KN/m)
- Trong lugng cua lan can, tay vin bang thép :
3 |1g,=04(KN/m),n=1,3

=>g =04.1,3 = 0,52 (KN/m)

- Do B; truyén vao dang hinh thang

7,46 (KN/m)

GVHD : NGO bUC DUNG 69 SVTH: VU TRONG THI




% pO AN TOT NGHIEP

Téng tai trong q. = 9,38 (KN/m)

Tai trong tinh toan:
Jy = 4. - cosa =9,38.0,91 = 8,54 (KN/m)
114 TINH TOAN COT THEP CAC CAU KIEN
11.4.1.Chon vat liéu
+, Bétong B25 ¢6 : R, =14,5 (MPa) = 14,5.10° (KN/m?)
+, Thép chiu luc dam A, c6 R, =280 (MPa) = 280.10° (KN/m?)
+, Thép san + thép dai ddm A; R =225 (MPa) =225.10° (KN/m?)
I1.4.2.Tinh ban thang B (Tinh theo so do khdp déo)
a, Xac dinh noi luc
Kich thuéc ban thang :
-L,=1,8-0,11-0,06 = 1,63 (m)
-L,=3,85-2.0,11=3,63 (m)
C6r=L2/L1 =2,23 ban thang la ban loai dam
- B qua su 1am viéc theo canh dai tinh toan ban thang theo phong canh ngan.
- So d6 tinh 1a dAm don gian 2 dau ké 1én con thang va tdng,ta cat 1 dai ban rong Im
theo phong canh ngén dé€ tinh todn.
- Tai trong phan b6 trén mot mét dai: q, = 7,87x1 = 7,87 Kn/m.
- Thanh phan tic dung vuong géc véi ban thang gay uon:
q, =qs x cosa = 8,98 x0,91 = 8,17 Kn/m.
- Thanh phan tic dung doc truc ban thang, gy nén cho ban:
q, =qy x sino. = 8,98 . 0,42 = 3,77 kG/m.
- Do q,< ¢, nén khi tinh thép bo qua g,. Vi thanh phan g, gdy nén nhng do q,< q, va
bé tong 1a vat lieu chiu nén t6t nén c6 thé bo qua q,.
->Duing gid tri q, tinh thép chiu luc theo canh ngén.
- D€ tinh todn cét ban thang ra mot dai ban c¢6 bé rong 1m theo phong canh ngan. Dai
ban c0 tiét dién chit nhat chiéu cao h, =10cm; chiéu rong b = 100 cm.

- So d6 tinh todn:
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4b=7,87 KN/m

>
4 3850 {
q1=8,17 KN/m
| 1650 |
\gLLLI\I\I\I\U_I W
M=qi?/8

Hinh 18: So d6 tinh todn ban thang
- X4c dinh noi luc:

Mo - GxI? _817x1,65
M8 = 8  =2,78kG.m

o _gxl _817x165
max— 2 = 2 =6,74 kG

b, Tinh toan c6t thép chiu luc:

+, Cat dai ban b = 1m dé tinh toan

M, =278KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?*)

- Ban day 0,1 m, gia thiét a= 0,02 m =>h, = 0,1 - 0,02 = 0,08(m)
o= M _ 2,78

" Rebhe®  14,5.10°x1x0,08?

£=0.5(1++1-2am )=0.5(1+./1-2.0,03 )=0,98

M 2,78
“"R,.£ho  225.10°x0,98x0,08

=0,03

=1,58.10* (m?)

-4
Kiém tra u =2 10022229 100-0,2% > p.. = 0,05%
b.ho 1.0,08

=> Ham lugng cot thép thoa man

Khoang cach cot thép
= b.a _ 100.0,503 _31,84(cm)
A 1,58
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=> Chon ®8s150 (A, = 3,02 cm?)

- Cot phan bo: Ta thay 2<||—2:2,23 <3

1
> Ap>20% A, max >0,2x1,58 =0,32 cm?
Chon ¢6 a200( c6 A, = 1,41cm? ) dit theo phong canh dai clia ban thang.

- Cot mii: Do chon so do6 tinh 1a dam don gian nhwng van phai bé tri thép chiu
momen am & xung quanh 6 ban, cé tic dung tranh cho ban xuat hién khe niit do chiu
tdc dung ciia moémen am va lam tang do cing tong thé ctia ban. Chon ¢8a200,
khoang cach tir mép ttrong ra mép thép mii 14y :

S =1/6L =1/6x1,65 =0,275 (m), chon =300mm.

- Cot thép doc bo tri nhu hinh vé:

1650
g 2 2 ; $6a200 $8a200 o
,—@ /T(D %, §
I"- -I R L J : L J . .I R L_J L J R W -' -- L J R 1 ‘%

% 98a150 08200 5

Lo d b5o]

1835

Hinh 19. Mat cét ban thang
B0 tri cot thép trong ban thang (xem trong ban v¢€)

I1.4.3.Tinh ban chiéu nghi By (Tinh theo so do khép déo)
a, Xac dinh noi luc

- Kich thuée ban chiéu nghi :
-L,=2,65-0,075=2,58 (m)
-L,=4,2-2.0,11 =398 (m)
Cér=L2/L1 =1,54 <2 => Ban lam viéc 2 phuong ( Tra bang 2.2 trong sach San
suon bé tong toan khoi trang 23)
Ta co:
+,0=052,A,=B,=1
+,A,=B,=0,73
Tinh M, theo cong thiic:
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_ 1%, @Ble—ly)
12D
Vi cot thép dé chiu momen dong doc dit déu theo mdi phong trong toan 6 ban, x4c
dinh D theo cong thuc
D=2+A,+B)l,+ 20+ A, +B)l,
=(2+1+1).3,98 + (2.0,52 +0,73 +0,73).2,58 = 22,37 (m)

2 _ 2 _
oM, _ g% (3le—lu) _7,41.2,58°(3.3,98-2,58)

=1,73(KN.m)
12D 12.22,37

Co: 0=M2_ M,—0M.=0,52.1,73 =0,9 (KN.m)

M1
M,, =A,.M,=1.1,73 = 1,73 (KN.m)
M,, =B, M,=1.1,73 = 1,73 (KN.m)
M,, =A,.M,=0,73.0,9 =0,66 (KN.m)
M,, =B,.M,= 0,73.0,9 = 0,66 (KN.m)
b, Tinh toan cét thép chiu luc:
+, Cat dai ban b = 1m dé€ tinh toan
+, Tinh cot thép chiu mémen duong: M, = 1,73(KN.m)
+, Bé tong B25 ¢6: R, = 14,5 (MPa) = 14,5.10° (KN/m?)
- Ban day 0,1 m, gia thiét a= 0,02 m =>h, = 0,1 - 0,02 = 0,08(m)
o = M _ 1,73
™ Rebhe?  14,5.10°x1x0,08?
£=0.5(1++1-2am )=0.5(1+/1-2.0,019 )=0,991

M 1,73
* R,.Cho  225.10°x0,991x0,08

=0,019

=0,97.10* (m?)

-4
Kiém tra z =22 10029729 100-012% > w.. = 0,05%
b.ho 1.0,08

=> Ham lugng cot thép thoa man

Khoang cach cot thép
S= b.a _ 100.0,503 _51,9(cm)
A 0,07

=> Chon ®8s200 (A, = 2,51 cm?)
+, Tinh cot thép chiu mémen duong: M, =0,9 (KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?)
- San day 0,1 m, gia thiét a=0,02 m =>h_ = 0,1 - 0,02 = 0,08(m)
M 0,9
o= =
™ Rebho®  14,5.10°x1x0,08

=0,009
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£=0.5(1+~1— 2am )=0.5(1+/1—2.0,009 )=0,995

5 A=M o 08 =5,02.10° (m?)
R..£.ho 225.10°x0,995x0,08

-5
Kiém tra =25 10029220 100-0,063% > p_. = 0,05%
bhe 10,08

=> Ham long c6t thép thoa man
Khoang cach cot thép
ba, _100.0,503
A 0,502
=> Chon ®8s200 (A, =2,51 cm?)
+, Tinh cot thép chiu mémen dm: M, =My, = 1,73 (KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?)
- Ban day 0,1 m, gia thi€t a= 0,02 m =>h_ = 0,1 - 0,02 = 0,08(m)
M 1,73
amz =
Rob.ho?  14,5.10° x1x 0,08

C=0.5(1++1-2am )=0.5(1+4/1-2.0,019 )=0,991

S= =100, 2 (cm)

=0,019

5 A=M 1B =0,97.10* (m?)
R,.¢.ho 225.10°x0,991x0,08
-4
Kiém tra z= 2> 100 22729 1002012 % > ... = 0,05%
b.ho 1.0,08

=> Ham long cot thép thoa man

Khoang cach cot thép
= b.a _ 100.0,503 _51,86(cm)
A 097

=> Chon ®8s200 (A, =2,51 cm?)
+, Tinh cot thép chiu mémen dm: M, =M, =0,66 (KN.m)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 14,5.10° (KN/m?)
- San day 0,1 m, gia thiét a=0,02 m =>h_ = 0,1 - 0,02 = 0,08(m)
M 0,66
(Xm: =
Ro.b.ho? 14,5.10% x1x 0,08?

£=0.5(1+1— 2am )=0.5(1+1—-2.0,007 )=0,996

=0,007

5 A=M 06 =3,68.10° (m?)
R..{.ho 225.10°x0,996x0,08
-5
Kiém tra = 10029829 100-0,046 % > p_. = 0,05%
b.ho 1.0,08
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=> Ham long c6t thép thoa man

Khoang cach cot thép
S= b.a _ 100.0,503 _136,7 (cm)
A 0,368

=> Chon ®8s200 (A, =2,51 cm?)
B6 tri c6t thép trong ban chiéu nghi (xem trong ban ve)

I1.4.4.Tinh ban chiéu t6i B, (Tinh theo so do khdp déo)
a, Xac dinh noéi luc
- Kich thudc ban chiéu téi :
-L,=1,5-2.0,11 =1,28 (m)
-L,=4,2-2.0,11=3,98 (m)
C6or=L2/L1 =3,11 >2 => Ban lam viéc 1 phuong , cét dai ban b = 1m dé tinh todn
Taco:
qy, =9.-b=7,41.1=7,41 (KN/m)
+,Momen am M, duogc tinh theo cong thiic:

2 2
M, = O _7A398 5o (KN.m)
16 16
+,Momen duong M, dugc tinh theo cong thic:
2 2
- 0l _7.41398° o0 eNm)
16 16

b, Tinh toan cot thép chiu luc:
+, Cot thép chiu momen dm: M, = 7,34(KN.m)
+, Cot thép chiu momen duong: M, =7,34 (KN.m)
=> Tinh todn nhu v&i ban chi€u nghi
=> Chon ®8s200 (A, = 2,52 cm?)
I1.4.5.Tinh toan con thang (300x150)
Con thang dugc tinh nhu dam don gian, hai dau dam duoc lién két v6i dam
chi€u nghi va dam chiéu t6i.Dam chiu tai trong phan bé déu véi nhip dam 1=4,25 m
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4=9,38 KN/m

£ a0 {
q'=8,54 KN/m
N
X A
l 4250 |
M=qP/8

Hinh 20 So do tinh toan con thang
a, Xac dinh noéi luc

%1% 854x4,25°

M =12,85(KN.m
max =~ o (KN.m)
tt
O - q2.l _854425 0N

b, Tinh toan cot thép chiu luc: M, = 12,85 (KN.m) =1285 (KN.cm)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 1,45 (KN/cm?)
+, Thép chiu luc ddam A ;c6 R, =280 (MPa) = 28 (KN/cm?)
-Gia thi€ta=4 cm =>h,=30-4 =26 (cm)
M 1285
A= =
Rob.b.ho? 1,45x15x 26°
€=0.5(1+~v1-2am )=0.5(1+.1-2.0,11)=0,94
_ M _ 1285
“"R.Cho  28x0,94x26
Kiém tra =2 100 288
b.ho 15.26
=> Ham lugng c6t thép thoa méan

=1,88 (cm?)

100=0,48% > ... = 0,1%

+, Chon va bo tri c6t thép
- Chon 2016 = 4,02 (cm?)

® max 16

- att = abv+ =25+ - = 3,3(cm) < a,, = 7cm=> thoa méan

_ 12-5-2.16
1

¢, Tinh toan cot thép dai

-t =3,8(cm)>2,5cm => thoa man

GVHD : NGO bUC DUNG 76 SVTH: VU TRONG THI




% pO AN TOT NGHIEP

- Kha nang chiu cit clia bétong:
Qb = 0,5.94.(1+¢,).R;,.b.hy
Trong d6 :¢,, chon bang 1,5, ¢, =0
= Q, =0,5.1,5(14+0).0,105.12.26 = 28,35 (KN)
Diéu kién kiém tra
+, Néu Q <Q,, => khong phai tinh cot dai
+, Néu Q >Q,, => phai tinh c6t dai
C6 Q... = 18,15 (KN) < Q,, => khong phai tinh c6t dai
h = 300 => Ldy S, = min(3h/4 va 50cm) = min(3.30/4 ; 50) = (22,5 ; 50) =22.5 (cm)
=>chon S =25 cm=250mm
- Vay bo tri ®6s150
=>chon S=25cm
- Vay bo tri ®6s150
I1.4.6 Tinh toan dam chiéu ngi. Dy
a,Xac dinh tai trong:

+, Tai trong phan bd :

TT Nguyén nhan

- Trong lugng ban than D
1 |g.=022.03525=193 (KN/m),n=1,1
—>g = 1,93.1,1 = 2,12 (KN/m)
- Trong lugng 16p vita trét :8 =1,5¢cm ; y= 18(KN/m?)
2 | g,=0,015.18.(0,2240,35) = 0,15 (KN/m) , n= 1,3
=> g =0,15.1,3 =0,2 (KN/m)

- Do B; truyén vao dang hinh tam gidc
4,33 (KN/m)

- Do By truyén vao dang hinh chit nhat

5,91 (KN/m)

Tong tai trong q = 12,56 (KN/m)

+, Tai trong tap trung:
- Do tai trong trén dam con thang truyén vao
P=28,54 .4,25/2 =18,15 (KN)
Vi ¢6 2 ddm con thang nén c6 P, =P, = 18,15 (KN)
b, Xac dinh noi luc :
- So d6 tinh toan:
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P, P, 3
L\
A B A )M
9 q
1800 .| 1800 |
Ya "4200” YB 1800 |
Ya 2100 [

Hinh 21- So d6 tinh toan dam chiéu nghi

+, Xdc dinh phan luc y, , yg
Yat Yg=P1+P2+ql = 18,15+18,15+12,56.4,2= 89,05(KN)
=>yg =Yy, = 89,05/2 =44,53 (KN)
- Cat doan didm AB thanh 2 phan bing nhau, giit phan trdi dé xadc dinh momen
Ta co :

0.2,5° 12,56.2,17

M = 2,1P:+ =2,1.18,15+ = 65,81 (KN.m)

Q... = 44,53 (KN)
¢, Tinh toan cot thép chiu luc : M = 6581 (KN.m) =6581 (KN.cm)
+, Bé tong B25 c6: R, = 14,5 (MPa) = 1,45 (KN/cm?)
+, Thép chiu luc dam A, c6 R, =280 (MPa) = 28 (KN/cm?)
-Gia thi€tta=4 cm =>h,=35-4 =31 (cm)
o= M _ 6581
™ Rob.ho? 1,45x 22 x 31?
=> Dulng c6t don
£=0.5(1+1-2am )=0.5(1+4/1-2.0,208 )=0,882
M 6581
“ R,.Cho  28x0,882x31
Kiém tra ham luong cot thép
- biéu kién : 0,1% < n% < p,,,, %
A 100=2% 100-0,013%
b.ho 22.31

W % = gR%.loo =0, 593.%.100 =3,07% (Tra bang &, = 0,593)

=0,208 <ot = 0,417

- = 8,60 (cm?)

n% =

S

Uoin = 0,1% < 0,7% < W, %
=> Ham lugng cot thép hop Ii
+, Chon va bd tri cot thép

- Chon 2020 = 6,28 (cm?)

d max
- att = abv+

=2,5+ 2_ 3,6(cm) < a,, = 4cm=> thoa man
2
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t= 22-5-22 =11(cm)>2,5cm => thoa man
¢, Tinh toan cot thép dai
- Kha nang chiu cét clia bétong:
Qpo = 0,5.94.(1+¢,).Ry,.b.hy
Trong d6 :¢,, chon bang 1,5, ¢, =0
= Q= 0,5.1,5(14+0).0,105.22.31 = 53,7 (KN)
Piéu kién kiém tra
+, Néu Q <Q,, => khong phai tinh cot dai
+, Néu Q >Q,, => phai tinh c6t dai
C6 Q,,. = 44,53 (KN) < Q,,, => khong phai tinh cot dai
h =350 => Lay S, = min(3h/4 va 50cm) = min(3.35/4 ; 50) = (25,7 ; 50) =33 (cm)
Chon S, <S, =>chonS=25cm
- Vay bo tri 65200
I1.4.7 Tinh toan dam chiéu ngi. D,
- Dam chiéu t6i D tinh toan tuong tu nhu dam chiéu nghi
=> Chon 2020 = 6,28 (cm?) => B0 tri cot thép:
I A

®d_a.:_ 7o otz 8 ,@
08
2 “AZOO] 8
o I o
I
%
/
V1
]
+— ;/ : : —
;; I I
/; |
/" I I
g % o g
~ // [ 06 ~
9 [l 0o Orzon]
g 1 ! ! I g
| |
1 1
s
e
e

Hinh 22- Mt bang két cau thang
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Chuong 7
TINH TOAN MONG

7.1Diéu kién dia chat cong trinh :

7.1.1 Piéu kién dia chdt :

Tai liéu dia chat duoc l1ay tu viéc khoan khao sat tai cong truong két hop véi thi
nghiém trong phong va két qua xuyén tinh cho thay dat nén trong khu xay dung c6
16p dit c6 thanh phan va trang thai nhu sau:

Tai liéu dia chat duoc 1ay tu viéc khoan khao sat tai cong truong két hop véi thi
nghiém trong phong va két qua xuyeén tinh cho thay dt nén trong khu xay dung c6
16p dat c6 thanh phan va trang thai nhu sau:

1) Lép 1: Dat 1ap y,,=1,8t/m’ day 0,8 m.

2) Lép 2 : Pat sét W=39% ; W,=31% ;W,=45% ; v = 1,75 T/m*; E=700T/m* ¢
=11°;C=0,055kg/cm?*; day 3,7m

3) Lép 3 : Dt sét W=31,2% ; W,=22% :W.=36% ; y = 1,85 T/m’ ; E=1000T/m’
=16";C=0,1kg/cm*; day 4,2m

4) Lé’p 4 : Pat sét W=13,9% ; Wd=26’5% ;Wch=37s7% Ty = 1,9 T/I'Il3; E:1600T/m2
9=13,5";C=0,2kg/cm*; day 3,2m

5 Lép 5: Pat cat  hat tung W=189%; y = 187 T/m’;
C=0,18kg/cm?; E=2500T/m?; ¢ =30°

7.1.2Phdn tich so liéu dia chdt :

* Poi v6i 16p 1 .

- L6p nay rat mong va 1a dat muon nén tinh co 1y khong 6n dinh nén ta béc bo di
khong thé dat méng vao 16p nay duoc.

* Poi voi 16p 2.

- Chi s6 déo [;=W,-W =45-31=14% => L6p 2 la 16p dat sét pha.

W -W, 39-31
I, 14

-Do sétchaditla:B= =0,57=> Dat ¢ trang thai déo mém.

* D6i voi 16p 3.
- Chi s6 déo I,=W_,-W ,=36-22=14% => Lép 3 12 16p dat sét pha.

2 A, N W _W - Ay 2 s 2 A 2 e
- Do sét cua dat la: B = I d = 3]“214 22_ 0,65=>Dat o trang thai deo gan deo cung.
d
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* D6i v6i 16p 4.
- Chi s6 déo I,=W,,-W,=37,7-26,5=11,2% => L6p 4 1a 16p dat sét pha.

W-W, 239-265

-bosétcuadatla: B=
I, 112

<0 => Dat ¢ trang thai cung.

* Poi v6i 16p 5.

Dua vao cac thanh phan hat va stic khang xuyén ta nhan dinh dugc 16p 5 1a cat
hat trung va & trang thai chat vira.

Tir cac phan tich so bo trén ta cé bang so liéu dia chat dudi day:

Bang 7-1. Bang so liéu dia chat

} Chié | Dung C
Lé | Ten dat ) wowW, W, | B ¢ |E
u day | trong tn kg/cm
p (trangth4i) .| % % | % |% ) do | tm’
(m) | y,(t/m’) i
1 bat lap 0,8 1,8
Sét pha ( déo
2 . 3,7 1,75 39 |31 [45 |14 |0,57 [ 0,055 |11 700
mem )

3 Sét pha (déo) | 4,2 1,85 31,2 122 (36 |14 |0,65 |0, 16 1000

Sét pha 26, |37, |11,

4 ) 3,2 1.9 23,9 <0 0,2 13,5 | 1600
(cing) 5 |7 |2
Cat hat trung

5 25,7 | 1,87 18,9 0,18 30 | 2500

(chat vira)

7.2Lua chon phuong an nén mong :

*Phuong 4n méng nong: Moéng nong chi phtt hgp cho nhitng cong trinh c6 tai trong
tinh toan nho, di€u kién dia chat tot. cong trinh 5 ting tai trong tinh toan kha 16n nén
khong hop li. Phuong 4n méng sau: C6 nhiéu uu diém hon méng nong, khoi lugng
dao dip giam, tiét kiém vat liéu va tinh kinh t€ cao.

Mobng sau thuong thi€t k& 1a mong coc.

*Coc dong: Stic chiu tai cua coc 16n, thoi gian thi cong nhanh, dat chiéu sau déng coc
16n, chi phi thdp, chung loai may thi cong da dang, chiéu dai coc 16n vi vay s6 moi
ndi coc it chat lugng coc dam bao (PO tin cay cao ). ap dung rét hiéu qua véi noi ¢
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diéu kién 1a dat sét. Tuy nhién bién phap nay ciing c6 nhiéu nhugc diém :gay 6n 2o,
gay 0i nhiém moi truong, gay tran dong dat xung quanh noi thi cong, nhu vay s€ gay
anh huong dén mot s6 cong trinh 1an can. Bién phap nay khong phu hop véi viéc xay
chen trong thanh pho va gay anh hudng téi khu hoc tip cta hoc vién trong truong.
Hién nay viéc thi cong coc dong trén thanh pho 1a bi cam. Do vay phuong an nay
khong dugc lua chon.

*Coc khoan nhoi: Siic chiu tai mot coc 16n, thi cong khong gay tiéng on, rung dong
trong di€u kién xay dung trong thanh pho.

Nhuoc diém cta coc khoan nhdi 12 bién phép thi cong va cong nghé thi cong phiic
tap. Chat lugng coc thi cong tai cong truong khong dam bao. Gia thanh thi cong cao.

*Coc ép: Khong gay 6n va gay chian dong cho cac cong trinh 1an cén, coc dugc ché
tao hang loat tai nha may chat luong coc dam bao. May moc thiét bi thi cong don
gian. Ré tién. Tuy nhién né van ton tai mot s6 nhugc diém : Chiéu dai coc ép bi han
ché vi vay néu chiéu dai coc 16n thi khé chon mdy ép c¢6 du luc ép, con néu dé chiéu
dai coc ngan thi khi thi cong chat luong coc sé khong dam bao do ¢6 qua nhiéu moi
noi
Nhu vay tir cic phan tich trén cung v6i cac di€u kién dia chat va tai trong ctia cong
trinh ta lya chon phuong 4n méng coc ép.
7.3S0 bo kich thudce coc
Du dinh dat coc sau 1m vao I6p dat cat hat trung
Chon tiét dién coc (35x35)
Chon cot thép doc 4014 , AIl , R,= 2800 (kg/ cm?)
Beé tong mac 300, R =130 (kg/ cm*); R, = 10 (kg/ cm?)
- Chiéu dai coc can thiét la:
bay dai dat sau -2,3m so véi cot tu nhién (-3,2m so véi cot 0.000)
phan coc ngam vao dai 1a 15 cm.
phan dap bo dau coc 1a : 60 cm
Coc dugc dong sau vao 16p 5 1a Im:
Chiéu dai coc la:

L=06+01+(08+42+3,7+32-23)+1=11,3m

Chon chiéu dai coc 1a 11,3 m
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Coc chia lam hai doan: doan dau coc dai 6 m, doan cudi dai 5,3 m
7.4Xac dinh sitc chiu tai cua coc
7.4.1Stic chiu tdi cua coc theo vit liéu lam coc :

P

1=0.m.(R,.F, +R.F)

m hé s6 ké dén diéu kién lam viéc chon m=1

¢ hé sduondoc ¢ =1

F,: dién tich phan c6t thép 418 F,=10,18 cm?

F,: dién tich phan bé tong F,=35.35-10,18=1215 cm?

P, =1.1.(1300.1215.10* + 28000.10,18.10*) = 186,45 (T)

7.4.2S1ic chiu tdi cua coc theo ddt nén:

Coc duoc cam sau vao 16p cat hat trung 1a 1 m
P,=m.(m.R.F+UZm,f.h) /F, (*)

Trong do:

m: hé s6 di€u kién lam viéc cta coc trong dat : lay m = 1

mg, my; : hé s6 diéu kién 1am viéc cha dat, ching k€ dén anh hudng cta phuong phap
thi cong coc doi v6i cuong do tinh todn cua dat dudi miii coc va xung quanh coc.

mg, My, tra bang 6.4 gido trinh huéng dan nén méng 1ay mg, m;; = 1

F : dién tich ngang cta coc : F=0,35.0,35 = 0,1225 m”.

-H = 13,8 m tra bang 6.2( gido trinh HDDA- Nén va mong) noi suy ta dugc
R = 4232 KPa = 423,2 T/m* v6i cét chat vira.

-f. duoc xac dinh theo bang 6.3

u : chu vi tiét dién ngang coc: u =4.0,35=1,4m

h, : chiéu day 16p dat thit i ti€p xiic véi coc

f. : cuong do tinh toan cta 16p dat thi i theo mat xung quanh coc

R : cuong do tinh toan cua dat dudi mii coc

Chia 16p dat duéi nén thanh cac 16p dat phan t6 c6 chiéu day < 2m.

F=1,4 ( coc chiu nén)
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Hinh 7-1.Tru dia chat

' 0.909
| LU UJ 3200 5| 42
R BEE
- @5 ol BE
9600 | 1| 8
\ —
-13.80 v %
=y | 2= ol 3
-24.90 e
TR
Bang 7-2.Bang tra f;
Z,(m) Do sét B f, T/m? h,(m) f.h,
2 0,57 1,35 1,6 2,16
3,65 0,57 1,71 1,7 2,907
5,5 0,65 1,375 2 2,75
7,1 0,65 1,4275 1,2 1,713
8,2 0,65 1,4275 1 1,4275
9,5 <0 6,425 1,6 10,28
11,1 <0 6,654 1,6 10,464
12,4 | Cat hat trung 6,836 1 6,836
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Thay s6 vao cong thic (*) ta co:

P, = 60,24 (T) Ta thay P, <P, = 186,45 T, ta lay P, =60,24 T d¢€ tinh todn
7.5Tinh toan mong cot giira C6:
7.5.1Tdi trong phdn phéi lén coc
Ta chon noi luc nguy hiém nhat tai chan cot dé tinh :
Cap:N,_,=10742tdn ; M,=-12,54 tm ; Q.= 0 tan
Khi tinh todn méng ta phai ké dén trong luong gidng méng va tudng ngin & tAng mot.
So bo chon s6 Iuong coc:
n=1,2N/P, =1,2.107,42 /60,24 = 1,77 (coc)
1,2 : hé s6 ké dén do léch tam va dat & trén dai va trong luong dai
chon s0 luong coc 1a 4
Bo tri coc
Khoang cach tir tam coc t6i mép dai dam bao>100 va >0,7D=245mm

Hinh 7-2.Bo tri coc

I

2300
10p175 875 . [875 173100
wv
Nl 1 2
Ve S (Q\]
AN , @)
o|% S0
RS 2] | I
“ v
& 350'// 450
_\r %
2 4 | 3
N
Cl1

Dién tich day dai thuc:
F,=23.23=529m’
Trong Iuong dai va dat trén dai:

NY =1,1.(5,29.1.2,5+5,29.2,2.2) =40,15 T
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Trong lugng tudng va gidng méng truyén vao mong :
N*, =1,1.(2,5.05.0,22.7,2+2,5.0,5.0,22.2,8) = 3,03 T
N%=1,1.(0,5.0,22.7,2.1,8+0,5.0,22.2,8.1,8) = 2,18 T
Téng luc doc tai ddy dai 1a:

N"=107,42 + 40,15+3,03+2,18 = 152,78 T
M"'=M," + Q," .h;=12,54+ 0.1 = 12,54 Tm

Chi€u cao dai chon hy = 1m

_ N + M "X 2152,78+12,54.0,875

Ptt =
max,min n - n ) 4 - 40 8752
X y
Pt =4178T
Pt =3461T

Trong luong coc: P, =0,35.0,35.2,5.1,1.11,3 =3,81T
P+ P =4559T <P, = 60,24T

P . >0, tiic khong ¢ coc chiu nhd

7.5.2Kiém tra mong theo diéu kién bién dang.

Do lin clia méng tinh theo do lin ctia khoi méng quy udc ¢6 mat cat abed
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Hinh 7-3.khéi méng quy udc

3430
TT -0.90
1.700 S g
|/ UJ -3.200 g
-5.400 =
! ] s
o8 o
- -9.600 - -_ ?
. -12.800 f
-24.904 k
o= Py,/4
_ o0, +@shy + 0, +oshy 11.37+16.4,2+135.3,2+30.1
Poo h, +h, +h, +h, 37+42+32+1
o=374

Chiéu dai méng khéi quy udce 1a:
L,=2,3-2.0,175)+2.11,3.tg3,74°=3,43 m
Chiéu rong ddy mong khai quy udc:
B, =(2,3-2.0,175) +2.11,3.tg3,74°=3,43 m
Xac dinh trong lugng khoi méng quy udc:
+ Trong pham vi tir € moéng tré 1én:

N, = Ly.By.h = 3,43.3,43.22=47,06 T

=14,97°

+ Trong lugng dat trong pham vi tir ddy dai tré xuéng dén day 16p 2:

N, =3,43.3,43.(3,7-2,5).1,75 - 0.123.(3,7-2,5).4.2,5

=2323T
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+ Trong Iuwong khoi méng quy udc trong pham vi 16p dat thi 3 la:
N,*=87,72 T

+ Trong Iuwong khoi méng quy udc trong pham vi 16p dat thi 4 1a:
N,“=68,64 T

+ Trong lugng khdi méng quy ude trong pham vi 16p cat hat trung 1a:
N,=21,11T

+ Trong luong coc: 4.11,3.0,123.2,5=13,84 T

- Trong lugng khoi méng quy udc la:
Ny =Z N =294.82T

- Téng noi luc tac dung tai ddy méng khoi quy udc 1a:
N =N + N, =107,42 /1,15 + 294,82 = 388,23T
M* =M“, + Q*.12,5=12,54/1,15 + 12,5.0 = 10,9Tm

- Do léch tam e = M/ N* = 0,28 cm

- 4p luc tiéu chuén tai ddy méng khaoi quy ude 1a:

tc tc
_ N, +Nqu

max,min
L,.B,

tc

388,23 1+ 6.0,28

c +
3,43.3,43 3,43

6e,
L£7)= )

M

c* .. = 49,16 T/m’

c® .. = 16,84 T/m*

¢, = 33 T/m?

* Cuong do tinh toan cta dat 6 day khoi qui udc:

m,m,

R,,= (1,1.A.By.yy +1,1 B.H,.v’y +3 D.Cy)

tc
Trong do:

K,..m,,m,: tra bang (3.1) sach huéng dan d6 4n nén méng dugc:
m,=1,4

m, =1

K.=1

Véi @, =30°, ndi suy tra bang 3.2, dugc: A,B,D: cac ham so stc chiu tai:
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A=1,15 B=559 D=795

. 2.7 _0818+37.17,5+1854,2+3219+1187 _ ..,
Vi Sh (0,8+3,7+4,2+3,2+1) ’

RM_il(l 1.1,15.3,36.18.7+1,1.5.59.12,9.18.3243.7.95.1,8 )=1843 T/m>

1,2R=2212 T/m*
thoa man K
o, <Ry
G{ax <12Ry
Vay ta c6 thé tinh do lin ctia nén theo quan niém bién dang tuyén tinh

& truong hop nay dat tir chan coc xudng c6 chi€u day 16n . Dday khoi quy ude ¢
dién tich bé nén ta dung nén l1a nita khong gian bién dang tuyén tinh 16n dé tinh
toan .

*Tinh lin cho méng:

- ing sudt ban than tai day 16p dat 1ap:
o™, o5 =0,8.1,8 = 1,44 T/m?

- ing suat ban than tai day 16p 2:
co™,_s=144+3,7.1,75=7915 T/m’

- ing suat ban than tai day 16p 3:
6", 57=7,195+4,2.1,85 = 15,685 T/m’

- ing suit ban than tai day 16p 4:
™, 110 = 15,685+ 1,9.3,2 =21,765 T/m’

- ing sudt ban than tai ddy mong khoi quy udc:
G, _1no = 21,765 + 1.1,87 = 23,635 T/m’

- ing suat gay lun tai ddy méong khoi quy udc la:
¥ ,= ¢ - oy, =33-23,635=937 T/m*

Chia nén dat du6i ddy méng khéi quy uéc thanh cac 16p h, bang nhau sao cho
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h, <B,/4=0,86m

Chon h; = 0,6 m. Tinh lin cho t6i khi 6, < 6*/5 thi dimg

Ta tinh ldn tai tAm méng tng suét gay lin tai diém nam trén truc ddy méng khoi va

cach né mot khoang z la:

g = ko-Ggl(z=0)

k,: Hé s6 tra bang 3-7 sach huéng dan do an,phu thuoc ti s6 L,,/B,, va 2Z/B,,

ung suit ban than tai phan 16p thi i:

Gy, = 23,635 + 7.h;

(T/m?).

Lap bang tinh to4n céc gid tri ting suat ban than, tng sudt gay lin tai cic diém trén

truc di qua tam ddy méng khoi quy udc.

Téng do lin: S = .Z:: S, = Zn:é.hi Oy
Trong do:

S, : Do Iun cua 16p dat thit i.

B : Hé so; B =0,8.

h; : Chiéu day cua 16p dat th i.

E,  : Mo dun bién dang cua 16p dat thi i.

n : S6 phan 16p chia trong ving anh hudng.

Bang 7-3.Bang tinh lin moéng cot giita C6

Piém |Z |L./By, |2ZB, |K, Oy Gy,
0 0 1 0 1 9.37 23.635
1 0.6 1 0.4 0.953 | 8.93 26.63
2 1.2 1 0.8 0.82 7.68 27.75
3 1.8 1 1.2 0.636 | 5.96 28,87
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3430
-0.909
-1.7oo| §
3.200 S
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(=]
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- o
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N (=)
.. S =
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—9.600| - =
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S
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N
on .
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S '
12809 & :
L =l :
TR S :
-13.800| -.®. E 9|37 'l 23.635
W 893 \— 26.63
. : 28,87
TR 596 |
24.909 e

Ta thay tai diém 4 c¢6 6™, = 56% .. Do d6 ta 1ay gi6i han nén dén do sau 1.8 m ké tir

dday moéng qui udc .

Do lin tdng cong clia khoi méng quy udce 1a:

L 5g| zi
S= 0,82 xh, .
~ |

=0,0047 (m)=0,47 cm.

S=0,8(E+8,93+ 7,68 + 5,96))( 0.6
2 2 2500

Tra bang 3.5 (bang TCXD 45-78) doi v6i nha khung BTCT
Sy, = 8cm

Nhu vay diéu kién S< S, di thod man
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Vay thoda man yéu cau vé do lan.
7.5.3Tinh todn dé bén va cdu tao mong:
Phan luc dau coc:
P,=P,=P_ =3461T
P,=P,=P_ =4178 T

Hinh 7-4.Dai mong cot giita C6

500 |
N 2300
= 10p175 875 . [875 175100
8 — T i o+
< &L 1 2
2.2 v o N
S S i 500 L @)
ISg] = L
§ ” N — i ﬂ’]_\ E ”
- 17 Do .
L= ol ],350, 450
ol /1 3 | | |\t t=%""T"
= n S
il 15T
N I
Cl
-13.8 (U
1,00 2300 |

1)Kiém tra diéu kién cot dam thing dai:

Kiém tra cot dam thung dai theo dang hinh thap.
ap dung cong thuc:

Py <P = [a,(b, +c,) + a,(h, + c))].hy.Ry
Trong do:

P,.: phan luc dam thiing bing tong phan luc clia cic coc ndm ngoai thidp dam

thung
b, h.: kich thudc tiét dién cot
b.=0,3m; h.=0,5m.
C,, C, - khoang cach tir mép cot dén mép cuia day thap dam thing.

¢, =0,680 m; ¢, =0,780 m
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h, : chi€u cao lam viéc cta dai coc:

h, =1 m, chién cao lam viéc cta dai h, = 0,9m

o =15 1+(°)2 _15/1+ = 2,49
o, =15 1+(°)2 —15/1+( 2 22,29

Bé tong méng mac 300: R, = 10 KG/cm? = 100 T/m?

&

P =[2,29.(0,3 + 0,680) + 2,49.(0,5 + 0,78)].0,9.100 = 488,83 T
P=2P, + 2P, = 152,78T<P,,
Vay kha nang chong choc thung dugc thoa man.

2)Tinh toan dam thung cua coc goc
Diéu kién: P, < B.b,.R,.h,

Trong d6 8=0,7. 1+(& ?=0,7. 1+(£)2 =0,82
C 1,46

c=c+c,=1,46
b,,: gid tri trung binh s6 hoc cua chu vi phia trén va chu vi phia duéi cua ddy thap
dam thing

:% (4,246,72)=5.46m

Tac6 P.=P, =41,78 <0,82.5,46.100.0,9 =402,95 T
— kha nang chong choc thung cta coc ¢ géc dugc thoa man.

3)Tinh cudng do trén tiét dién nghiéng theo luc cat :
Diécu kién cuong do dugc viét nhu sau:

Q=< B b h,R, (Theo gido trinh BTCT II)

Trong do :

Q:Téng phan luc clia cdc coc nam ngoai tiét dién nghiéng Q=2P, = 2P,= 83,56 T
b =2,3 m: bé rong dai

h,=0,9 m : chiéu cao lam viéc cta dai

R, = 100 T/m2 — Cuong do chiu kéo ctia bé tong mac 300#
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Khoang cach tir mép cot dén mép coc: c=1,38m<0,5h,

B=0,7., /1 + (%)2 : hé s6 khong thit nguyén xac dinh theo cong thiic

£=0,7. /1+ (%)2 -0,7. /1+(%)2 ~0,82

VP: 0,82x2,3x0,9x100 = 170,22 T > Q = 83,56T
Vay tiét dién nghiéng khong bi phd hoai theo luc cat

d)Tinh todn c6t thép cho dai:
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Vi cot thép dat theo phuong x-x so d6 tinh toan la:

L 625

IU 2P

Vi cot thép dat theo phuong y-y. Coi ngam & chan cot ta ¢6 so do tinh toan:

M1

2
5

I:II 2P,

*Tinh toan co6t thép dat phia dudi theo phuong x-x:

M2

M, =r,. 2P,= 0,625.2.34,61= 43,26 Tm
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M, _ 4326000

= = =19,07cm?
0,9h,R  0,9.90.2800

Chon 15¢18, F, = 39,1 cm*, a = 150 mm
*Tinh toan cot thép dat phia dudi theo phuong y-y:
M, =r,. 2P, =0,725. 41,78 = 30,29 Tm

= My _ 3029000 _13 360m’
0,9h,R  0,9.90.2800

Chon 15¢18, F, = 39,1 cm? khoang cach céc thanh thép a = 150 mm
Do méng cot C6 va cot B6 nam sét canh nhau, va ndi luc chan cot B6 khong dang ké
nén ta gop chung vao 1 dai méng, gobm 6 coc nhu dudi hinh vé.

Hinh 7-5.B0 tri cot thép mong cot giita C6

500 300
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15018A150
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\ / 1/ \ _/ 17 )(\/
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7.6Tinh toan mong cot bién C1:
7.6.1Tdi trong phdn phéi lén coc
Ta chon noi luc nguy hiém nhat tai chan cot dé tinh :

Cap:N,,.=92,26t ; M,=-2,51tm; Q, = 1,27t

max
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Khi tinh todn méng ta phai ké dén trong luong gidng méng va tudng ngin & tAng mot.
So bo chon s6 lugng coc:

n=12N/P, =1,2.92,26 /60,24 = 1,84 (coc)

1,2 : hé s6 ké dén do léch tam va dat & trén dai va trong luong dai

chon s6 luong coc 1a 4

Hinh 7-6.Bo tri coc

I
2300
10p175 875 875 175100
v
X1l 1 2
[V} O R [Q\!
N , O
8& 20
&)+ 2] ! I
ol [,350, 450
- 2
2 4| 3
N
Cl
I

Dién tich day dai thuc:

F,=23.23=529m’

Trong luong dai va dat trén dai:

NY =1,1.(5,29.1.2,5+5,29.2,2.2) =40,15 T

Trong lugng tudng va gidng méng truyén vao méng :
N, =1,1.(2,5.0,5.0,22.7,2+2,5.0,5.0,22.2,8) = 3,03 T
N*=1,1.(0,5.0,22.7,2.1,8+0,5.0,22.2,8.1,8) =2,18 T
Téng luc doc tai ddy dai 1a:

N"=92,26 + 40,15+3,03+2,18 = 137,62 T
M"=M," + Q," .hy; =251+ 1,27.1 = 3,78 Tm

Chi€u cao dai chon h; = 0,7cm

P ttmax,min = Ntt T M r)]/tt'xmax = 137’62 T 3’ 780’8725
n 2 4 4.0,875
=1

X
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P =3549T
Pt =3333T

Trong luong coc: P, =0,35.0,35.2,5.1,1.11,3=381T

P.+P" =393 T<P,=6024T
P" . >0, titc khong c6 coc chiu nho

7.6.2Kiém tra mong theo diéu kién bién dang.

Do lin cia méng duoc tinh theo do lin cta khoi mong quy udc ¢ mat cat abed

o= (Ptb/4
0y = »,h, +p;hy +o,h, + pshy  11.37+16.4,2+135.32+30.1 _14.97°
® h, +h, +h, +h, 37+42+32+1 ’
=374

Chiéu dai, rong méng khoi quy ude la:
L,=2,3-2.0,175)+2.11,3.tg3,74° = 3,43 m
B, = (2,3 - 2.0,175) + 2.11,3.t¢3,74° = 3,43 m

Hinh 7-7.khéi méng quy uoc
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X4c dinh trong luong khoi méng quy udc:

+ Trong pham vi tir d€ mong trd 1én:
N, =Ly.By.vs-h =3,43.3,43.22=47,06 T

+ Trong lugng dat trong pham vi tir ddy dai tré xuéng dén day 16p 2:
N,*“=3,43.3,43.(3,7-2,5).1,75 - 0.123.(3,7-2,5).4.2,5=2323 T

+ Trong lugng khdi méng quy udc trong pham vi 16p dat tha 3 1a:
N;“=37,14T

+ Trong lugng khdi méng quy ude trong pham vi 16p dat tha 4 la:
N,©=29,1T

+ Trong lugng khdi méng quy ude trong pham vi 16p cat hat trung la:
N, =8,94T

+ Trong luong coc: 4.11,3.0,123.2,5=13,84 T

Trong Iugng khoi méng quy udc la:
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Ny =ZNF=15931T
Téng noi luc tdc dung tai ddy moéng khoi quy udce 1a:

N*=N“ + N, =92,26 /1,15 + 159,31 = 239,54T

M* =M, + Q*.12,5 =2,51/1,15 + 1,27.12,5/1,15 = 15,99Tm
Do léch tam e = M/ N* = 6,68 cm
ap luc tiéu chudn tai ddy mong khéi quy udc 1a:
= N G, 299,54
’ L, -B, L

M

tc

o

1+ 6.0,067
3,43.3,43 3,43

)
c* .. =22,75 T/m*

c® .. = 1822 T/m?

¢, = 20,49 T/m?

Cuong do tinh toan cua dat & day khoi qui udc:

m,m,

R,,= (1,1.A.By.yy +1,1 B.H,.v’y +3 D.Cy)

tc
Trong do:

K,..m,,m,: tra bang (3.1) sdch huéng dan d6 an nén méng dugc:
m,=1,4; m,=1

K=1

Véi @ =30°, nodi suy tra bang 3.2, dugc: A,B,D: cac ham so stc chiu tai:

A=1,15 B=559 D=795

2NN 081843,717,541854,2+3,2.19+41.18,7

=18,32
Zn:h (0,8+3,7+4,2+3,2+1)
i-1

7/II

RM=i1'l (1,1.1,15.3,16.18,7+1,1.5,59.12.9.18,32+3.7.95.1,8 }=1569 T/m’

1,2R=1882,8 T/m*
thoa man DK

tc SRM

f

GVHD : NGO bUC DUNG 99 SVTH: VU TRONG THI




% pO AN TOT NGHIEP

ot <12Ry

Vay ta c6 thé tinh do lin ctia nén theo quan niém bién dang tuyén tinh

& truong hop nay dat tir chan coc xudng c6 chi€u day 16n . Dy khoi quy ude ¢

dién tich bé nén ta dung nén 1a nita khong gian bién dang tuyén tinh 16n d€ tinh

toan .
* Tinh ldn cho moéng:
- ung sudt ban than tai day 16p dat 1ap:
6", _os = 0,8.1,8 = 1,44 T/m?
- ting suat ban than tai day 16p 2:
o™, s=144+3,7.1,75=7915 T/m*
- ing suit ban than tai day 16p 3:
o, g7 =7,195 +4,2.1,85 = 15,685 T/m’
- ing suit ban than tai day 16p 4:
G, 1o = 15,685 +1,9.3,2 =21,765 T/m’
- ing sudt ban than tai ddy mong khoi quy udc:
G, 129 =21,765 + 1.1,87 = 23,635 T/m’
- ing suat gay lin tai ddy méng khoi quy udc la:
cf = ¢, - o, =20,49 - 23,635 = -3,145 T/m?
Vay khong can phai tinh Iin cho méng cot bién C1
7.6.3Tinh todn dé bén va cdu tao mong:
Phan luc dau coc:
P,=P,,=3333T
P,=P . =3549T

P,=3441T
Hinh 7-8.Dai mong truc F4
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1)Kiém tra diéu kién cot dam thing dai:

Kiém tra cot dam thung dai theo dang hinh thap.
ap dung cong thuec:

P, <P, = [a,(b. + ¢, + o,(h, + c,)].h,.R,
Trong do:

P,.: phan luc dam thing bang téng phan luc ctia cic coc nim ngoai thap dam
thiing
b, h.: kich thudc tiét dién cot
b.=0,22 m; h, =0,3 m.
C,, C, - khoang cach tir mép cot dén mép cua day thap dam thing.
¢, =0,550m; ¢, =0,510m
h, : chi€u cao lam viéc cta dai coc:

h, = 1 m, chién cao lam viéc cta dai h, = 0,9m

_15/1+(°2_15/1 (rsg) =288
h 0,9
=1 1+ (-2)? =1 172 =
=15 () =S /1+(o,51) 3,04

Bé tong méng mac 300: R, = 10 KG/cm? = 100 T/m?
P, =12,88.(0,4 + 0,510) + 3,04.(0,8 + 0,55)].0,9.100 = 605,23 T

GVHD : NGO bUC DUNG 101 SVTH: VU TRONG THI




% pO AN TOT NGHIEP

P =2P, + 2P, = 137,64T< P,
Vay kha nang chong choc thing dugc thoa man.

2)Tinh todn dam thung cua coc goéc
Diéu kién: P, < S.b,.R..h,

Trong d6 #=0,7. 1+(E)2 =0,7. 1+(£)2 =0,92
c 1,06

c=c+¢c,=1,06
b,,: gid tri trung binh s6 hoc cua chu vi phia trén va chu vi phia duéi ctia day thap
dam thiang

by, =% (4,2+6,72)=5,46m

Tac6 P.=P,_ .= 3549 <0,82.5,46.100.0,9 = 402,95 T
— kha nang chong choc thung cta coc & géc dugc thoa man.

3)Tinh cudng do trén tiét dién nghiéng theo luc cit :

Dicu kién cuong do dugc viét nhu sau:

Q=< B b h,R, (Theo gido trinh BTCT II)

Trong do :

Q:Tong phan luc ciia cdc coc nam ngoai tiét dién nghiéng Q=2P,, = 2P,= 70,98 T
b=2,3 m: bé rong dai

h,=0,9 m : chiéu cao lam viéc cta dai

R, = 100 T/m2 — Cuong do chiu kéo ctia bé tong mac 300#

Khoang cach tit mép cot dén mép coc: ¢=0,55m<0,5h,

B=0,7. /1 +(%)2 : hé s6 khong thit nguyén xac dinh theo cong thiic

h 0,9
=0,7. [1+(2)? =0,7. 1+ (—==)? =1,34
A e

VP: 1,34%x2,3x0,9x100 =277,38 T>Q =70,98 T
Vay tiét dién nghiéng khong bi phd hoai theo luc cat

d)Tinh todn c6t thép cho dai:
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Véi cot thép dat theo phuong x-x so do tinh todn la:

725

J—/U 2P;

i

M1

Vi cot thép dat theo phuong y-y. Coi ngam & chan cot ta ¢6 so do tinh toan:

729

L
1

m 2P,

*Tinh todn c6t thép dat phia dudi theo phuong x-x:

M, =r1,. 2P,= 0,725.2.33,33= 48,33 Tm

M2

M, 4833000

F, = = =21,31cm’
0,9hR  0,9.90.2800

Chon 15¢18, F, = 39,1 cm?, a= 150 mm
*Tinh todn co6t thép dat phia duédi theo phuong y-y:
M, =r1,. P,=0,729.2x35,49= 51,74 Tm

= M, _ 5174000 _ 22 81cm?
0,9h,R 0,9.90.2800

GVHD : NGO bUC DUNG 103

SVTH: VU TRONG THI




% pO AN TOT NGHIEP

Chon 15¢18, F, = 39,1 cm? khoang cach cé4c thanh thép a = 150 mm
Hinh 7-9B6 tri cot thép méng cot bién C1
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7.7Kiém tra khi van chuyén coc va cau trén gia bua:
Coc dugc chia lam hai doan C,, C, c6 chi¢u dai L,=5,3 m ; L,=6 m
Ta kiém tra v6i doan C,

Mu6n dam bao diéu kién chiu luc tot nhat thi ta b tri méc cdu sao cho momen am

16n nhit bang mémem duong 16n nhat. Tir diéu kién nay ta ¢6 a=0,207 L va b=0,294L

7.7.1Khi van chuyén coc

Hinh 7-10.

M1

1040 M1* 1040

L=5m;a=0,207L=1,24 m

Tai trong ctia coc khi van chuyén:

GVHD : NGO bUC DUNG 104 SVTH: VU TRONG THI




% pO AN TOT NGHIEP

q=1,5.0,35.0,35.2,5=0,46 T/m
M, = 460.1,24* / 2 = 353,65 KG/m
( 1,5 1a hé so6 dong )
7.7.2Khi treo coc lén gia:
Hinh 7-11.

M2

1500

i I—

M2

L=6m; b=0,294L=1,76 m

M,=460.1,5*/2=517,5 KG/m

Ta thdy M,<M, nén ta dung M, dé tinh toan

Ta tinh thép can thiét sau d6 so sanh véi lugng c6t thép chon ban dau
Chon 16p bao vé a=3 cm

hy=30-3=27cm

M 51750

F, = = =0,642cm’
0,9.R h, 0,9.2800.32

F, ta chon thuc t& trong cot 1a: 2018 F, = 5,09 cm?,

Nhu vay dat yéu cau khi van chuyén va cau lap coc.
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PHAN THI CONG
(45% )
Gido vién huéng dan : Tran Trong Binh
Sinh vién thuc hién :Vi Trong Thi

Lép
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Phan 1. Thi cong phan ngam

1.1 1.1 Thi céng ép coc.

1.1.1.1 1.1.1 So luoc vé loai coc thi cong va cong nghé thi cong coc.

Bang 1-1. 1.1.1.1M06t s6 dinh nghia.

- Coc ép 1a coc duoc ha bang nang luong tinh, khong gay nén xung luong 1én dau
coc.

- Tai trong thiét k€ 1a gia tri tai trong do Thiét k&€ du tinh tac dung lén coc.

- Luc ép nho nhat (Pep)min 1a luc ép do Thiét k€ quy dinh dé dam bdo tai trong
thiét k&€ 1én coc, thong thuong 14y bang 150 - 200% tai trong thiét ké;

- Luc ép 16n nhat (Pep)max 1a luc ép do Thiét k€ quy dinh, khong vuot qua stic
chiu tai cua vat liéu coc; duoc tinh toan theo két qua xuyén tinh, khi khong c6 két
qua nay thi thuong 14y bang 200 - 300% tai trong thiét ké.

Bing 1-2. 1.1.1.2Uu nhuge diém cta phuong phdp thi cong coc ép

Hién nay c6 nhiéu phuong phdp dé thi cong coc nhu biia déng, kich ép, khoan nhoi...
Viéc lua chon va str dung phuong phap nao phu thudc vao dia chat cong trinh va vi tri
cong trinh. Ngoai ra con phu thudc vao chiéu dai coc, may moc thiét bi phuc vu thi
cong. Mot trong cdc phuong phép thi cong coc do 1a ép coc bing kich ép.

Uu diém :

- Em,khong gay ra tiéng 6n.

- Khong gay ra chin dong cho cic cong trinh khéc.

- Kha nang ki€m tra chat luong tot hon : ting doan coc duoc ép thir dudi luc ép va ta
xac dinh dugc stc chiu tai cua coc qua luc €p cuodi cung.

Nhuoc diém :

- Khong thi cong dugc coc c6 stc chiu tai 16n hoac 16p dat xau coc phai xuyén qua
qua day.

Bang 1-3. I.1.1.3Chon phuong 4n thi cong.

Hién nay c6 2 phuong phap ép coc: Néu ép coc xong méi xay dung dai coc, va két
céu bén trén goi 12 phuong phép ép trude. Con néu xay dung dai trudc dé sin cac 16
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cho sau d6 ép coc qua 16 cho nay goi 1a phuong phdp ép sau, phuong phép ép sau ap
dung trong cong tac cai tao, xay chen trong diéu kién mat bang xay dung chat hep

6) Phuong 4n 1
Noi dung : Tién hanh dao hé méng dén cao trinh dinh coc, sau d6 mang may moc,
thiét bi ép dén va ti€n hanh ép coc dén do sau can thiét.

Uu diém :

Pao ho méng thuén loi, khong bi can trd bdi cac dau coc.

Khong phai ép am.

Nhuoc diém :

& nhitng noi ¢ muc nudc ngam cao, viéc dao h6 moéng trudc roéi mdéi thi cong ép coc
khé thuc hién duoc.

Khi thi cong ép coc ma gap troi mua thi nhat thiét phai ¢6 bién phap bom hit nude ra
khoi hé mong.

Viéc di chuyén mdy mdc, thiét bi thi cong gap nhiéu khé khan.

V6i mat bang thi cong chat hep, xung quanh dang ton tai nhitng cong trinh thi viéc
thi cong theo phuong an nay gap nhiéu khé khan, doi khi khong thuc hién duge.

7) Phuong an 2

Noi dung : Tién hanh san phang mat bing dé tién di chuyén thiét bi ép va van chuyén
sau do tién hanh ép coc theo yéu cau. Nhu vay, dé dat duoc cao trinh dinh coc cin
phai ép am. Can phai chudn bi cdc doan coc dan bang thép hodc bing bé tong cot
thép dé coc ép dugc t6i chiéu sau thiét ké. Sau khi ép coc xong ta s& tién hanh dao dat
dé thi cong phan dai, hé gidng dai coc.

Uu diém :

Viéc di chuyén thiét bi ép coc va van chuyén coc ¢6 nhiéu thuan 1oi ké ca khi gap troi
mua.

Khong bi phu thudc vao muc nudc ngam.

Toc do thi cong nhanh.

Nhuoc diém :

Phai thém cdc doan coc dan dé ép am.

Cong tac dao dat ho méng kho khan, phai dao thu cong nhiéu, thoi gian thi cong lau
vi rat kho thi cong co gidi hoa.
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8) Két luan:

Cin ct vao uu nhuge diém ctia 2 phuong 4n trén, can cit vao mat bang cong trinh,
phuong an dao dat ho mong, ta sé chon ra phuong an thi cong ép coc.

Tuy nhién, phuong an 2, két hop dao hé méng dang ao s€ két hop duoc nhicu uu
diém dé tién thanh thi cong ¢ hiéu qua.

Bang 1-4. 1.1.1.4Trinh tu thi cong.

Ha timg doan coc vao trong dit bang thiét bi ép coc, ciac doan coc duoc ndi véi nhau
bang phuong phdp han. Sau khi ha doan coc cu6i cling vao trong dit phai dam bao
cho miii coc & do sau thiét k&€ (Poan coc nay dugc ha vao dit dé dua mili coc xuéng
do sau thiét k&€ bang coc dan (ép am))

Bang 1-5. 1.1.1.5 Cac yéu cau ky thuat d6i véi viéc han ndi coc
- Truc ctia doan coc dugc noi trung voi phuong nén.

- Bé mat bé tong & dau 2 doan coc ndi phai tiép xtc khit, truong hop tiép xtc khong
khit phai c¢6 bién phap cheén chat.

- Khi han coc phai s dung phuong phap "han leo" (han tir dudi 1én trén) doi véi cac
duong han ding.

- Kiém tra kich thudc dudng han so véi thiét ké.

- Puong han n6i cac doan coc phai c6 trén ca 4 mat coc. Trén moi mat chicu dai
duong han khong nho hon 10cm.

Bang 1-6. I.1.1.5 Cac yéu cau k¥ thuét doi véi cac doan coc ép

- Cot thép doc cua doan coc phai han vao vanh thép ndi theo ca hai bén cta thép doc

va trén suot chiéu cao vanh.

- Vanh thép noi phai thang, khong dugc vénh, néu vénh thi do vénh ctia vanh thép noi
phai <1%

- Bé mit bé tong ddu coc phai phiang khong c6 bavia

- Truc coc phai thang géc va di qua tam tiét dién coc mat phang bé tong dau coc va
mait phiang ciac mép clia vanh thép néi phai tring nhau, cho phép mat phang bé tong
dau coc song song va nho cao hon mat phéng vanh thép n6i < Imm.

- Chiéu day cta vanh thép n6i phai > 4mm

1.1.1.2 I.1.2Bién phdp ki thudt thi cong coc ép.

Bing 1-7. 1.1.2.1Cong tac chudn bi mat bang, vat liéu, thiét bi phuc vu thi cong
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9) Cong tac chuin bi mit bang:

- Nghién ctru k¥ ho so tai liéu quy hoach, kién tric, két ciu va cac tai liéu khac cta
cong trinh, tai liéu thi cong va tai liéu thi€t ké va thi cong cac cong trinh 1an can.

- Nhan ban giao mit bang xay dung.

- Giai phéng mat bang, phat quang thu don, san 14p cdc hd ranh.

- Tiéu thoat nudc mat.

- Xay dung céac nha tam : bao gobm xudng va kho gia cong, lan trai tam, nha vé sinh
- Lap cac hé théng dién nudc.

10) Ve coc.

- Coc du kién duoc san xudt tai xudng san xuét coc va van chuyén coc dén bai tap két
tai cong trinh.
- Pé dam béo yéu cdu tién do, Nha thau dit hang véi nha mdy ché tao va van chuyén
coc t6i tan chan cong trinh theo ti€n do thi cong. Toan bo cong tac nghiém thu cot
thép, bé tong coc duoc quan ly chit ché, cé ching chi xuat xudng va duoc ki€ém tra
tru6e khi van chuyén tap két dén cong trinh.
- Phai tap két coc trudc ngay ép tur 1 dén 2 ngay
- Khu x&p coc phai dat ngoai khu vuc ép coc, dudng di van chuyén coc phai bang
phang, khong g6 ghé 16i 16m .
- Coc phai vach sin truc dé thuan tién cho viéc sir dung may kinh vi can chinh.
- Tham do phat hién di vat.
- Can loai bd nhitng coc khong du chat lugng, khong dam bao yéu cau ky thuat

- Truée khi dem coc di ép dai tra, phai ép thi nghiém 1 — 2% s6 luong coc

- Phai c6 diy du bao cdo khao sat dia chat cong trinh, két qua xuyén tinh, ban
d6 bo tri mang 1u6i coc thudc khu vuc thi cong, hé so vé san xudt coc: phi€u ki€ém
nghiém tinh chét co 1y cta thép, phiéu kiém nghiém céap phoi va tinh chét co 1y cua
bé tong.
- Bién ban kiém tra coc, ho so thiét bi sir dung ép coc.
- Van ban vé cdc thong s6 k§ thuat cua viéc ép coc do co quan thiét ké: luc ép toi
thiéu, luc ép t6i da, do nghiéng cho phép khi néi coc, chiéu dal thi€t k& clia coc.

- Vi tri cua cac coc duoc xac dinh va danh dau trén thuc dia:
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Tur hé truc chinh ctia cong trinh ta ding may kich vi dé x4c dinh truc ctia 2 hang
mong vuong goc. Dung qua doi dé xdc dinh tim méng. T tim méng xdc dinh tim
coc bang thudc va qua doi, sau d6 tién hanh dinh vi tri coc r6i ddnh dau trén mat dat
bang g6 3x3x20cm.

11)  Chuén bi thiét bi ép coc.

*Thiét bi ép coc can phai dap tng cac yéu cau ki thuat sau :

Luc ép danh dinh 16n nhat cta thiét bi khong nhé hon 1,4 1an luc ép 16n nhat.

P.

(S

»max YEU cau theo quy dinh thi€t ké.

Litc nén ctia kich phai dam bao tac dung doc truc coc khi ép dinh, khong gay luc
ngang khi ép.

Chuyén dong ctia pittong kich phai déu, va khong ché dugc toc do ép.
Pong ho do ap luc phai tuong xiing v6i khoang luc do.

Thiét bi ép coc phai ddm bao diéu kién dé van hanh theo diing quy dinh vé an toan
lao dong khi thi cong.

Gia tri do ap luc 16n nhat cia dong ho khong vuot qua 2 1an ap luc do khi ép coc.

Chi huy dong tir (0,7 # 0,8) kha nang t6i da cta thiét bi ép coc.

Trong qu4 trinh ép coc phai lam chi dugc toc do ép dé dam bdo céc yéu cau ky thuat.
*Chudn bi :

- Mit phang cong tic clia cac san mdy ép phai song song hodc tiép xiic véi mit bing
thi cong.

- Chinh may cho cdc dudng truc ctia khung mdy, truc ctia kich, truc clia coc thang
ding tring nhau va nim trong ciing mot mat phiang. Mat phang nay phai vuong géc
v6i mat phang chuén nim ngang. P9 nghiéng clia mat phing chuin nam ngang phai
tring v6i mat phiang dai coc va nghiéng khong qué 5%.

- Chay thir mdy d€ kiém tra do 6n dinh an toan cho mdy (chay c6 tai va khong tai).

- Kiém tra cdc moc cdu trén dan mdy that can than, kiém tra cdc chot vit that an toan.
- Lan luot cdu cdc doi trong dat 1én ddm khung sao cho trong tam 6ng tha coc nam
trong mat phang chifa trong tam 2 doi trong. Trong trudong hop doi trong dat ra
ngoai dam thi phai ké chac chan.

- Ciat dién tram bom dung c4u tu hanh c4u tram bom dén gan dan may. Noi céc giac
thuy luc vao gidc tram bom bat dau cho mdy hoat dong.
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+ St dung mot may ép coc thuy luc.

+ Hai can truc tu hanh banh 16p dé€ cau coc tir 6t0 xudng bai thi cong sap xép di

chuyén thiét bi, d6i trong va phuc vu cau ép coc.
+ Gid ép coc.

+ Doi trong bé tong.

+ May kinh vi.

Toan bo thiét bi va doi trong duoc tap két tai cong trudng va sap x€p thanh hai cum
dé phuc vu thi cong ép coc.

Daéi trong va coc duoc b tri trén mét bang, ¢6 gb keé tai vi tri an toan trén than coc,

chiéu cao xép coc <= 1,3m.

Trudc khi thi cong ép coc dai tra nha thau tién hanh ép coc thi nghiém truéc mot 1
tuan .Nhitng coc duogc thir tinh sau khi ép coc 7 ngay ti€n hanh thir tinh tai theo tiéu
chu4n Viét Nam. Tién hanh ép coc dai tra sau khi ¢6 y kién cuia co quan thiét ké.

Bang 1-8. 1.1.2.2Tinh toan,lua chon thiét bi thi cong coc.
12)  Tinh khoi luogng cong tac.
- S6 luong doan coc 1a 164x2 = 328 doan coc.

- Poan coc C,; dai 6m, C, dai 5,3m vdéi so lugng 164 doan, tong s6 mét dai clia doan
C,,G, la: 164 x 6= 984 (m);164x5,3=869,2m

- Trong d6 ¢6 2 coc duoc ép thi nghiém bang phuong phdp thi cong ép trudc.

Bang 1. S6 luong coc .

boan C,, C,
Truc S6 luwong coc ldoan Téng
(m) (m)
B 24 6;5,3 271.2
C 48 6;5,3 5424
E 48 6;5,3 5424
F 44 6;5,3 4972
Tong 164 1853,2
Bang 2. So luong dai
Kich thuéc S6 lugng
Truc .
: (m) (Cai)
B 2x0,8 12
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C 2,3x2,3 12
E 2,3x2,3 12
F 2,3x2,3 11

Tong 47

13)  Tinh luc ép can thiét.

Coc ¢ tiét dién (35 x 35)cm chiéu dai doan coc 1a C,= 6(m);C,=5,3m.

Stic chiu ti ctia coc theo dat nén: P, = 60,24 (T)

Stic chiu tai ctia coc theo vt liéu: P, = 186,45 (T)

Chon may ép coc dé dua coc xudng chiéu sau thiét k&, coc phai qua céc ting dia chat
khéc nhau tuy theo diéu kién cu thé cta dia chat cong trinh D€ dam béao cho coc dugc
ép dén do sau thiét k€, luc ép ctia mdy phai thoa man diéu kién:

P

ép min

Z kx P,
Vé6ik =1,5 +3 . Lay k = 2 phu thudc vao loai dat va tiét dién coc

P

ép min 2 2xP,,.= 2 x60,24 = 120,48 (T) <P,
14)  Tinh toan va chon thong s cia may €p.

a) X4ac dinh loai may ép

Chon may ép c6 ap luc bom dau P, =180 KG/cm?

dau

= 18,65 (cm)

4P
Chon dudng kinh xi lanh : D, = J o _ \/ 4x120,48

2x314q,, \2x314x0,18

- Chon duong kinh xi lanh d=20 cm

- Chon hanh trinh kich 1,3 m.

- Nang xuat ép coc la 100m/1ca- 120m/ca.

- Chon mdy ép loai ETC - 03 - 94

- Coc ép co ti€t dién 15x15 dén 35x35cm.

- Chiéu dai t6i da cia moi doan coc 1a 9m.

- Lo trinh cta xi lanh 1a 130cm

- Luc ép may c¢6 thé thuc hién duoc 1a 149T.
b)Tinh toan gia ép,doi trong :

+*Thiét k& gid ép
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- Do cdc moéng truc B,C va méng truc E,F c6 khoang cdch tuong doi gan nhau nén dé
so 1an di chuyén gia ép va chuyén d6i trong 12 it nhat ta thiét k& gid ép chung cho ca

hai méng canh nhau.
- Theo phuong ngang khoang céach truc coc 1a 5,2m
- Theo phuong doc khoang céach truc coc 1a 2,3m
- Gia ép dugc cau tao tur thép hinh chit I, cao 500mm,canh rong 250mm
- khoang céch tir mép trong cua gid dén tim coc ngoai cing 1a 0,5m dé an toan trong
khi ép.
- Bé rong gid ép :
B,=1,75+2x0,5 =2,75 m
- Chiéu dai gia ép:
L,=4+2x(0,25+0,5+2) =9,5 m
*Poi trong:

Trong lugng doi trong moi bén: P # P, /2 = 149/2 =74,5T, ding moi bén 10 doi trong
bé tong cot thép, trong luong moi khoi nang 7,5T c¢6 kich thude 1x1x3m.

Hinh 1.Gia ép coc

O —t
/ \
b=
™M
o - o
\[_ @ 1Al /
O +—
11000110001[10001 2700 1l10001l10001l10001l

15) Tinh toan thoi gian ép coc.

a)Nang suat ép coc:

Tt s6 luong coc can ép (1853,2m) va dinh muc ca mdy (theo DM 1776),ta tinh ra s6
ca may can thiét cho viéc thi cong cong trinh .

Tiét dién coc 350x350mm,t6ng s6 chiéu dai coc ép 1853,2,tra dinh muic tiét dién coc
35x35 cm va mdy ép >150T ,dinh mic 1a 4,9 ca/100m coc.

Vay s6 ca mdy can thiét 1a :

1853,2.4,9
m="—-_""

_91
100 (ca)
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b)Tinh todn nhu cdu xe van chuyén:
Khoi lugng coc phai van chuyén 1a 328 doan
Trong lugng mot coc 35 x 35cm 1a

(11,3x0,35x0,35)x2,5=346T
Trong luong mot doan coc (6m) 1a 1,84T
Dung xe 0 to trong tai 12T dé van chuyén coc
Ning suét van chuyén ctia 1 xe 12T trong 1 ca la

G xt, xk; xk,
T

c

N =

G: S6 doan coc ma xe van chuyén dugc trong mot chuyén

12

G=—
1,84

=7 doan coc

t, : Thoi gian lam viéc 1 ca, t, = 8h = 480phuit
k,: Hé so su dung thoi gian, k,=0,75

k , : Hé sO sir dung xe may, k ;= 0,8

T, : Thoi gian mot chu ky van chuyén

TC=tl+i/—L x 60" +t,

t,: Thoi gian xé€p coc 1én xe van chuyén

t,: Thoi gian d& coc tir xe van chuyén xudng cong trudng
t,=t,=20 phut

V: Van t6c trung binh xe chay trén duong, V=20km/h

L : Khoang céch tir noi mua coc chd dén cong truong, L= 10km

T.=20 +% X 60' + 20" = 100phiit

Thay vao cong thurc, ta co

N=7-480-0,75-0,8
100

= 21 doan coc/ca
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Mbi xe chi van chuyén dugc 7 doan coc/chuyén

— MOdi ngay mdi xe chi van chuyén trung binh dugc 21/7 = 3 chuyén

Mbéi xe chay 3 chuyén 1 ngay. Coc duoc van chuyén trude 1 ngay, sau dé méi ti€n
hanh ép coc vao ngay hom sau,dé dam bao tét ca cac coc déu duoc kiém tra chat
lugng ky cang.

Téng s6 ca lam viéc ctia 6 t0 12 :

n=328/21=16ca

16) Chon can truc phuc vu cho ép coc:

Can cu vao trong luong ban than coc,trong Iuong ban than doi trong va do cao nang
vat cdu can thiét dé chon loai c4u thi cong ép coc.

- Trong luong doan coc 1a 0,35x0,35x6x2,5= 1,84(T)

- Trong luong 1 khoi bétong doi trong 1a 7,5 (T)

- Chon can truc tu hanh

*Khi c4u coc:
H, = L, +2h+h

+h,,

ddm

+L,.=6m

+h, 12 hanh trinh kich h,=1,3m.

+hg;,, 1a chiéu cao gid ép h,,,=0,55m.
+h, 1a chi€u cao du trit 18y h,=0,5m.
H,=6+2.1,3+0,55 +0,5=9,65 m
Q=2 (T)
b = s?ngg(’ =iom

R,=r+L

cos75 =1,5+10cos75 =4,1m

yle
+r 1a khoang cach tir khép quay cua tay can dén truc quay cua can truc.

Vay cho loai cdu MKG-16 c6 thong s6 sau:
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Bang 3. Thong s6 cau MKG-16

Loai ciu kién Q,(T) H,.(m) L,.(m) R,(m)

Cau doi trong 11,5 17 18,5 6
C4u coc 3 14,5 18,5 10
Hinh 2.

(D KHUNG DAN DI DONG
@KICH THUY LJC —
@ DOl TRONG

@ KHUNG DAN €O DINH
®BE D3 pOI TRONG
® DAM Df

@ DAM GANH O
®COC EP

&

14500

4000
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)
|IER

R= 10000 |
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Bang 1-9. 1.1.2.3Qui trinh cong ngh¢ thi cong coc .

17)  Chuén bi mat bang thi cong va coc

Viéc b6 tri mat bang thi cong ép coc anh hudng truc ti€p dén tién do thi cong nhanh
hay cham cta cong trinh. Viéc b6 tri mat bang thi cong phai hop 1y d€ cac cong viéc
khong bi chong chéo, can trd 1an nhau, giip diy nhanh tién do thi cong, rit ngan thoi

gian thuc hién cong trinh.
Coc phai dugc b6 tri trén mat bang sao cho thuan 1gi cho viéc thi cong ma van khong
can tr6 may moc thi cong.

Vi tri céc coc phai duge danh dau sdn trén mat bing bang cdc cot moc chac chan, dé

nhin.
Coc phai dugc vach san cac dudng truc dé sir dung may ngam kinh vi.

18) *Gidc dai coc trén mat bang:

Nguoi thi cong phai két hop véi ngudi 1am cong tdc do dac. Trén ban vé téng mat
bang thi cong phai xdc dinh day du vi tri cta timg hang muc cong trinh, ghi rd céch
xac dinh luéi toa do, dua vao cdc moc chuin c6 sian hay dua vio moc quoc gia,

chuyén moc vao dia di€ém xay dung.
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Thuc hién cac bién phap dé danh d4u truc méng, chd y dén mai doc taluy ctia hé
mong.

* Gi4c coc trong mong:

Giac mong xong, ta xac dinh dugc vi tri ctia dai, ta tién hanh xac dinh vi tri coc trong
dai.

& phan méng trén mat bang, ta da xac dinh duoc tim dai nhd cic diém chuan. Cac
diém nay duoc danh dau bing cac mac.

Cang day trén cic moc, 14y thang bang, sau do tir tim do ra cic khoang cach xédc dinh
vi tri tim coc theo thiét ké.

Xac dinh tim coc bing phuong phdp thil cong, dung qua doi tha tir cdc giao diém trén
day da xac dinh tim coc dé x4c dinh tim coc thuc du6i dat, ddnh dau cdc vi tri ndy
19) Cong tac chuén bi ép coc

Coc ép sau nén thoi diém bat dau ép coc tuy thudc vao su thoa thuan giita thiét k& chu
cong trinh va nguoi thi cong ép coc

Van chuyén va lap rap thiét bi ép coc vao vi tri ép ddm bao an toan.

Chinh mdy dé cac dudng truc ctia khung may, duong truc kich va dudng trcj ctia coc
ding thang va nim trong mot mit phang, mat phiang nay phai vuong géc véi it phing
chudn nim ngang (mat phang chuin dai méng). Po nghiéng clia né khong qué 5%
Kiém tra 2 méc cdu clia dan mdy that cin than kiém tra 2 chot ngang lién két dim
may va lap dan 1én bé may bing 2 may

Khi cdu d6i trong, dan phai duoc ké that phang, khong nghiéng léch, kiém tra céc
chot vit that an toan.

Lan luot ciu c4c d6i trong 1én dam khung sao cho mit phang chita trong tam 2 doi
trong tring véi trong tam ong tha coc. Trong truong hop doi trong dat ngoai dam thi
phai ké chéc chan.

Duing c4u tu hanh c4u tram bom dén gan dan may, néi cdc gidc thuy luc vao giic
tram bom, bat ddu cho mdy hoat dong

Chay thir may ép dé kiém tra do on dinh clia thiét bi (chay khong tai va c6 tai)
Kiém tra coc va van chuyén coc vao vi tri coc trudc khi ép
*Kiém tra cdc chi ti€t ndi coc va may han

Trudc khi ép coc dai tra, phai tién hanh ép dé 1am thi nghiém nén tinh coc tai nhitng
diém c6 diéu kién dia chat tiéu biéu nham Iva chon diing dan loai coc, thiét bi thi
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cong va diéu chinh d6 4n thiét k&, s6 luong can kiém tra vé6i thi nghiém nén tinh 12

1% téng so coc ép nhung khong it hon 3 coc.
*Chuén bi tai liéu
Phai kiém tra dé loai bo cdc coc khong dat yéu ciu ky thuat

Phai c6 ddy du cdc ban bdo cdo khao sat dia chat cong trinh, bi€u d6 xuyén tinh, ban
d6 cac cong trinh ngam.

C6 ban vé& mat bang bé tri ludi coc trong khi thi cong

C6 phiéu kiém nghiém cap phoi, tinh chat co 1y cua thép va bé tong coc.

C6 ban vé& mat bang bd tri luGi coc trong khi thi cong.

C6 phiéu kiém nghiém cap phoi, tinh chat co 1y cta thép va bé tong coc.

Bién ban kiém tra coc.

Ho so thiét bi st dung ép coc.

20) 3) Cong tac ép coc :

*Chudn bi:

DPoan coc diu tién phai dugc 1ip chinh x4c, phai can chinh dé truc cta C1 trung véi
dudng truc cta kich va di qua diém dinh vi coc do sai léch khong qud 1cm.D4u trén
cua coc duge gan vao thanh dinh huéng ctia khung may.Néu doan coc C1 bi nghiéng
s€ dan dén hau qua cua toan bo coc bi nghiéng.

*Tién hanh ép coc:

+Tién hanh ép doan coc miii C1 dai 6m:

- Khi day kich ti€p xic vé6i dinh coc thi diéu chinh van ting dan dp luc, nhitng giay
dau tién 4p luc dau tang cham dan déu va doan coc C1 cam sau dan vao dat voi van
toc xuyén < lcm/s. Trong qué trinh ép ding 2 mdy kinh vi dit vuong géc v6i nhau dé
kiém tra do thang ding clia coc lic xuyén xuéng hoic st dung

Phuong phép don gian 1a dung doi ngdm canh bién cua coc( khong cin vach tim
coc). Néu xac dinh coc nghiéng thi dimng lai dé diéu chinh ngay.

- Khi d4u coc C1 cach mat dat 0,3-0,5m thi ti€n hanh lap doan coc C2 , kiém tra bé
mit 2 dau coc C2 stta chita sao cho that phang.

- Kiém tra cdc chi ti€t ndi coc va may han.
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- Lap doan coc C2 vao vi tri ép, cin chinh dé dudng truc ctia coc C2 tring véi truc
kich va trung vé6i truc doan coc C1 do nghiéng <1%.

- Gia lén coc 1 luc tao ti€p xtic sao cho 4p luc & mit ti€p xtic khoang 3-4kg/cm? roi
mdi tién hanh han n6i 2 doan coc C1,C2 theo thiét ké.

- Phai kiém tra chat lugng moi han trude khi ép tiép tuc.

+ Tién hanh ép doan coc C2 dai 5,3m:

- Tang dan ap luc ép dé cho may ép co du thoi gian cin thiét tao du dp luc thing duoc
luc ma sat va luc can ctia dat & miii coc giai doan dau ép véi van téc khong qua
1cm/s. Khi doan coc C2 chuyén dong déu thi méi cho coc xuyén véi van toc khong

qua 2cm/s.

21) 4) Két thic cong viéc ép xong 1 coc:

*Coc dugc coi 1a ép xong khi thoa man 2 diéu kién:
+ Chiéu dai coc ép sau trong long dat dai hon chiéu dai t6i thi€u do thiét k€ quy dinh.

+ Luc ép tai thoi diém cudi cling phai dat tri s6 thiét k€ quy dinh trén su6t chiéu dai
xuyeén 16n hon 3 1an canh coc. Trong khoang d6 van téc xuyén khong qua 1cm/s.

Truong hop khong dat 2 di€u kién trén ngudi thi cong phai bdo cho chii cong trinh va
thiét k& dé sur 1y kip thoi khi can thiét, 1am khdo sat dat bé xung, 1am thi nghiém kiém
tra dé c6 co s& két luan sir 1y.

Bing 1-10. 1.1.2.4Kiém tra chat lugng thi cong coc.

22) 1) Cac diém chi y trong thoi gian ép coc:
- Ghi chép theo doi luc ép theo chiéu dai coc

- Ghi chép luc ép coc ddu tién khi miii coc da cdm sau vao long dat tir 0,3-0,5m thi
ghi chi s6 luc ép dau tién sau d6 cit mdi 14n coc xuyén duoc 1m thi ghi chi s6 luc ép

tai thoi diém d6 vao nhat ky ép coc.

- Néu thay dong ho do ap luc tang 1én hoac giam xudng 1 cach dot ngdt thi phai ghi
vao nhat ky ép coc su thay déi do.

- Khi cén cét coc :Dung thi cong duc bo phan bé tong, dung han dé cat cot thép. Coé
thé dung ludi cua d4 bang hop kim cing dé cit coc. Phai hét sic chud § cong tac bao
ho lao dong khi thao tidc cua nam ngang.

- Trong qua trinh ép coc, méi t6 may ép déu phai c6 s6 nhat ky ép coc (theo miu quy
dinh) ;s6 nhat ky ép coc phai duoc ghi ddy du, chi tiét d€ 1am co s& cho kiém tra

nghiém thu va ho so luu ctia cong trinh sau nay.
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- Qua trinh ép coc phai c6 su giam sat chat ché ctia can bo ky thuat cac bén A,B va
thiét k€. Vi vay khi ép xong mot coc can phai ti€én hanh nghiém thu ngay, néu coc dat

yéu cau k¥ thuat , dai dién cac bén phai ky vao nhat ky thi cong.

- S6 nhat ky phai dong dau gidp lai cia don vi ép coc . Cot ghi chu ciia nhat ky can
ghi day du chat lugng mai ndi, 1y do va thoi gian coc dang ép phai ding lai, thoi gian
ti€p tuc ép. Khi d6 can chd y theo ddi chinh xdc gid tri luc béat dau ép lai.

- Nhat ky thi cong can ghi theo cum coc hoac day coc. S6 hiéu coc ghi theo nguyén
tac: theo chiéu kim dong ho hodc tir trdi sang phai.

- Sau khi hoan thanh ép coc toan cong trinh bén A va bén B cuing thiét ké t6 chiic
nghiém thu tai chan cong trinh .

23)  2) Mot so su co xay ra khi ép coc va cach xur 1y:

- Trong qué trinh ép, coc c6 thé bi nghiéng léch khoi vi tri thiét ké.
Nguyén nhan: Coc gap chudng ngai vat ciing hoac do ché tao coc vat khong deu.

Xt 1y: Dung ép coc, pha bd chudng ngai vat hoac dao ho dan hudng cho coc xudng
ding huéng. Can chinh lai tim truc bang may kinh vi hoac qua doi.

- Coc xuong dugc 0,5-1 (m) dau tién thi bi cong, xudt hién vét nit va nit & ving gita
coc.

Nguyén nhan: Coc gap chuéng ngai vat gay luc ép 16n.

X 1y: Dimg viéc ép, nhd coc hong, tim hiéu nguyén nhan, tham do di tat, pha bo
thay coc.

- Coc xuong dugc gan do sau thiét ké,cach do 1-2 m thi da bi chdi bénh d6i trong do
ngiéng léch hodc gay coc.

Xir ly: Cit bo doan bi gdy sau d6 ép chén coc bé xung méi.
- Pau coc bi toét.
Xr 1y: tdy phang ddu coc, lap mii coc va ép tiép.

- Khi ép dén do sau nao d6 chua dén do sau thi€t k& nhung ap luc da dat, khi d6 phai
giam bdét toc do, tang luc ép 1én tir tir nhung khong 16n hon Pép max. Néu coc van
khong xu6ng thi ngimg ép va bdo cdo v6i bén thiét k& dé kiém tra st 1.

+ Né&u nguyén nhan la do 16p cat hat trung bi ép qua chat thi ding ép coc
lai mot thoi gian chd cho do chat 16p dat giam dan roi ép tiép

+Neéu gap vat can thi khoan pha, khoan dan, ép coc tao 16
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- Khi ép dén do sau thiét k€ ma ap luc dau coc van chua dat dén yéu cau theo tinh
toan. Truong hop nay xay ra thuong do khi d6 dau coc van chua dén 16p cat hat trung,
hoic gip céc thau kinh, dat yéu, ta ngiing ép coc va bdo vé6i bén thiét ké dé kiém tra,
xac dinh nguyén nhan va tim bién phap st 1y. Bién phap st 1y trong TH nay 1a noi
thém coc khi di kiém tra va x4c dinh ro 16p dat bén dudi 1 16p dat yéu sau do ép cho
dén khi dat ap luc thiét ké.

24)  3) Kiém tra stic chiu tai clia coc

Sau khi ép xong toan bo coc ciia cong trinh phai kiém tra nén tinh coc bang céch thué
céc co quan chuyén kiém tra. S6 coc phai kiém tra bang 1% tong s6 coc cong trinh,
nhung khong nho hon 3 coc

Sau khi ki€m tra phai c6 két qua ddy du vé kha nang chiu tai, do lin cho phép, néu
dat yéu cau c6 thé tién hanh dao méng dé thi cong bé tong dai.

1.2 L.2Thi cong nén méng.
1.2.1.1 1.2.1Bién phdp ki thudt dao ho mong.
Bang 1-11. 1.2.1.1X4c dinh khoi Iuwong dao dat

25) Thiét k& ho dao:
- bat duoc dao thanh 2 giai doan

+ Giai doan 1:

Dao dat bang may, dao dén cao trinh dinh coc (-2,2m)

+ Giai doan2:

DPao va stra 16p dat con lai trong pham vi dai dén day dai tir cao trinh
(-2,2=>-3,2m).

Do chiéu sau ho dao tuong doi 16n nén phai dao theo mai doc.

- Khoang thi cong 1ay 50cm

- Mai doc: Phan dat dao 1a 16p dat tu nhién do vay dua vao do doc cho phép clia mai
doc doi véi dat dap va dat sét ta chon ta chon vach hé dao ¢6 do doc tg=i=1,5. Bé
rong mai doc la: 3,3/1,5=2,2. Chon 2,2 m

- Trén mat bang ctia cong trinh hai méng truc B& C tuong déi gan nhau, tuong tu véi
mong truc E &F. Ciing theo phuong ngang nha véi bude 4,2m thi mai dat cta cac
mong trung nhau (hinh ve).
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Hinh 3.
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-Vay ta ti€n hanh dao 1 ho dao chay suét chiéu dai cong trinh (hinh vé).

Hinh 4.
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26) Tinh khoi luong dat dao
ap dung cong thic: ‘ c
H ~ N
- /
V=—fxb+€+rafi+bIdc ,\ o
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! \ | ‘// ‘\\H
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Trong dé:a,b chiéu dai, rong mat day. o \k L 7H7 . Z//\ N
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c,d chiéu dai, rOng cua mat trén. N S
H chiéu sau cua ho dao H. X
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Vi kich thu6c cac phan dat dao va dé lai (hinh vé) ta di tinh to4n kh6i luong dat
phai dao cho toan bo cong trinh la:
27) a)Tinh khéi lugng dat can dao:

-Khoi luong dat can dao cho toan cong trinh:

Vep= % bxb+€+ax@+b Fdxc

Véi: a=13,61m. b =47,3m.
¢ =19,01 m. d =52,7 m.
H =2,4m.
Y :2’—64[13, 61x47,3+ 19,01+13,61 x 52,7 +47,3 +19,01x52,7 | =1243,03m’

b)Tinh khéi luong dat dao két hop bang may va thu cong:
V em= 35x(3,53x3,53x0,7)= 305,3 m’

Trong d6 phan dao bang mdy chiém 40% con lai 60% khoi lugng dat 1a dao bang thu
cong. Phin stra h6 méng thu cong bang 8% cua phan dao may.

Vay ta tinh dugc khoi luong dao may 1a :
Vméy:(vct _Vtc,m
V,.=0,6x305,3+(1243,03-305,3)x0,08=258,2 m’

)x92% +V . ,,x40%=(1243,03-305,3)x0,92+0,4x305,3=984,83 m’

tc,m
Bang 1-12. 1.2.1.2Bién phap dao dat

28) Dao dat bang may:

- Dua vao mit bing thi cong ta chon giai phap dao dat theo so d6 dao doc do
ngang.Véi so d6 nay thi khi mdy ti€n dén dau 1a dao dén d6, dudng van chuyén ctia 0
to6 cho dat cling thuan loi.

- Thi cong dao: May ding trén cao dua gau xuoéng dudi ho mong dao dat. Khi dat day
gau thi quay gau tir vi tri ddo dén vi tri d6 1a 6 to ditng bén canh trong tadm véi cla tay
gau. Hudng dao vuong gbc véi di chuyén cia may dao.

- Khi d6 dat 1én xe, 6t6 luon chay & mép bién va chay song song véi may dao dé géc
quay can khoang 90°. Can chii y dén c4c khoang c4ch an toan:

+ khoang cach tir mép 6t6 dén mép may dao khoang 2,5m ;

+ khoang cach tir gdu dao dén thung 6to: 0,5 — 0,8 m ;
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+ khoang cach mép may dao dén mép ho dao:1 — 1,5 m ;

Trudc khi ti€n hanh dao dat can cam cdc cot moc xéac dinh kich thude ho dao.

Khi dao cin c6 1 ngudi lam hiéu, chi dudng dé tranh dao vao vi tri diu coc, nhiing
chd dao khong lién tuc can rai voi bot dé danh dau dudng dao.

29) Dao stra dat bang tht cong:

Ta tién hanh dao dat tha cong.

- Dung cu dao : Xéng, cudc, mai, kéo cat dat.

- Phuong tién van chuyén : Dung xe cai tién, xe cit kit...van chuyén ra bai tap két dé
xe 0 to van chuyén di

30) Thi cong dao dat:

Vi khoi lugng dat dao bang thli cong nén cin phai t6 chiic thi cong cho hop 1y tranh
tap trung ngudi vao mot chd, phan 16 rang cac tuyén lam viéc.

Huéng van chuyén vuong géc v6i hudng dao.

Khi dao nhitng 16p dat cudi ciing dé t6i cao trinh thiét k& thi dao t6i dau phai tién
hanh 1am 16p 16t méng bing c4t vang dam chic, d6 bé tong gach v& dén d6 dé tranh
xam thuc cia moi truong lam pha vo cdu tric dat.

31) Suco thuong gap khi dao dat:

Pang dao dat gap troi mua lam cho dat bi sut 16 xuong day méng. Khi tanh mua
nhanh chéng vét hét chd dat sap xuong, ldc vét dat sap 16 can chita lai 15 cm dday ho
dao so véi cot thiét ké. Khi béc bo 16p dat chita lai nay (bang thu cong) dén dau phai
tién hanh lam 16p 16t méng bang bé tong gach vd ngay dén dé.

Can ¢6 bién phap tiéu nudc bé mit dé khi giap mua, nudc khong chay tir mat dén day
h6 dao. Can 1am ranh & mép h6 dao dé thu nudc, phai ¢6 ranh con trach quanh ho
mong dé tranh nudc trén bé mit chay xuong ho dao.

Khi dao gip da "mo coi nam chim” hoac khoi ran nam khong hét ddy méng thi phai
pha bo dé thay vao bang 16p cét pha dd dam roi dam k§ lai d€ cho nén chiu tai déu.
1.2.1.2 1.2.2Té chic thi cong dao ddt

Bang 1-13. 1.2.2.1 Chon mdy thi cong.

32) Mady dao dat

a. Nguyén tac chon may:
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Viéc chon may phai duoc tién hanh dudi su két hop giita diac di€ém ctia may véi cac

yéu t0 c¢o ban cua cong trinh nhu cap dat dai, muc nuéc ngam, pham vi di lai, chuéng

ngai vat trén cong trinh, khoi luong dat dao va thoi han thi cong.

Chon may xic gau nghich vi :

+ Phu hop v6i do sau ho dao khong 16n h <=3 m.

+ Phit hgp cho viéc di chuyén , khong phai lam dudng tam . M4y c6 thé ding trén

cao dao xuéng va dé dat truc ti€p vao otdo ma khong bi vuéng . M4y c6 thé dao trong

dat uot .

Vay chon mdy xtc gau nghich ma hiéu E0-2612A (dung dong co bang thuy luc).

Bang 4. Cac thong so ky thuat cua may: E0-2621A

Thong so6 k¥ thuat Dbon vi Gia tri
Bén kinh nang giu: R M 5
Dung tich gdu: V m’ 0,25
Chiéu cao nang gau M 2,2
Chiéu sau ho dao: H M 3,3
Trong lugng mdy T 5,1
Chu ky t giay 20
Chiéu rong: b M 2,1
Chiéu cao: ¢ M 2,46

*Tinh ban kinh dao 16n nhat tai ddy ho dao (-2.4m):

R =1+ R>—(c+H)>

max

Trong do:

R2=c* R, 1)’ = 1,5+ (5-1,52=14,5m?

=R, =15+ 145 -(15+12)° =42m

Hinh 6.
)
Ll -
K=t |
A "]
1
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R m =5000

| E0-2621A

N

b. Tinh ning sut cua may.
Nang suat cia may dugc tinh theo cong thic:
N=q.( ks/ k).ng k.
Trong d6: + q:Dung tich gau
+ k: Hé s6 ddy giu, phu thuoc vao do 4m cua dat. k,=1,1.
+k, : Hé s0 toi cta dat ta 1ay k=1,1+1,4 . Chon k,=1,15.
+ k,: HE s6 su dung thoi gian. k= 0,8 .
+n,: SO lan xuc trong 1 gio . n,=3600/ T,
V6i: T, =ty k, Ky, :lathoigian cia mot chu ky
ty=20s ;
k,=1,1: hé¢ s6 phu thuodc vao diéu kién dé dit ciia mdy xiic 1én thing xe
Kuy=1: hé s6 phu thudc vao géc quay @ ctia cdu ¢=90°
Thay s6 ta c6: T,=20 x 1,1x1 =22
n,=3600/ T, = 163,64.
- Vay nang xuat ciia may dao la:

N= 0,25x% x163,64x0,8x8 = 250,4m°/ca

- Tinh s6 ca cia may :
Khoi luong dat dao bang mdy ( nhu da tinh & phan trén ) 1a 984,83 (m?)

Vay ta c6 s6 ca can thiét dé dao hét 1a:
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984,83
250,4

=3,93(ca)

= Chon 4 ca dao mdy. Moéi ngay 1 ca may. Do vay thi cong dao dat méng chi mat 4
ngay.

33) Chon phuong tién van chuyén dit cho mdy dao :

- Khéi luong dat dao bang mayVmay=984,83 m3

- Mbi ca mdy dao duoc 250,4m3

- Lua chon phuong tién van chuyén va tinh gid thanh cong tdc Dat: tinh niang k§ thuat
cia may moc va thiét bi thi cong .

+ Dung xe IFA c6 ben tu do, V
noi d6 cach khu vuc xay dung 11 km.

nung=0M". it dao 1én dugc van chuyén dén noi do, tai

+Chu ky van chuyén 1 chuyén : t=t,s+ty oy as
Trong d6

+ t,4.: thoi gian d6 dat day xe, phu thudc vao chu ky 1am viéc ctia may stic

t,. tinh toan nhu sau:

Cit sau T, =18,7 (s) cia may dao thi d6 duoc vao xe
q.k/k,=0,25.1,2/1,25=0,24m>

Vay dé dé ddy xe (6m?) can khoang thoi gian t,, = 6x18,7/0,24=467,5s = 8 phit
+ Gia sur xe chay véi van toc 30km/h= t,; ;= 11x60/30 =22phuit

+ tguay a6 = 3’
= t.=8+22+3=33 phiit

+ S6 chuyén thuc hién duogc trong 1ca T .=8h

60.Tck,, _ 60x8x0,8
t 33

n=

= 12 chuyén.

= van chuyén duogc 12x6=72 m’/ca.
+ Vay s0 xe can thiét trong 1 ca la:
theo trén thé tich dao dat trong 1ca V =250,4m’

= Theé tich dao dét quy d6i: V, =k, xV,=1,3x250,4=325,52 m’
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Vy _ 32552
gxn 12x6

n= =5Xe

Hinh 7.
Rmax= 5000

— Ly
IFA-5  S——

-0.9

T X HITHKTFXTXKTX MITHKTXTXT

2400

-3.3
B3 A

34) Lua chon so d6 dao dat cho may :
- V6i dac diém cong trinh ta chon so d6 di chuyén cho mdy dao, tranh may dao di trén dau
coc va phit hop v6i mat bang hién trang cong trinh.(hinh vé).

Hinh 8
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35) Tinh thoi gian va s6 luong cong nhan dao thu cong:
- Khoi lugng dat dao bing thi cong V.= 258,2 m’.

- Tra dinh mic XDCB ma hiéu AB.1131: Pao dat méng c6 dinh mic nhan cong bac
3,0/ 712 0,82 cong/ 1m’.

- S6 cong can thiét : 258,2 x 0.82 =211,72 cong
Chon t6 cong nhan dao dat gom 20 nguoi thi cong trong 11 ngay .

=>M0bi ngay t6 cong nhan dao dugc : 20/0,82 = 24,4 m’ .
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Luong dat do 1én bo mot ngay 1a:1,3x24,4= 31,72 m® (1,3 1a hé s6 toi clia dat khi
dugc dao 1én).

- Dt dao bing thli cong dugc van chuyén tap két tai mot di€ém trén mat bang hom
sau xe mdi van chuyén dén noi quy dinh. Ciing v6i chu ki clia xe van chuyén nhu trén
ta tinh s6 xe cAn van chuyén dat di 11km la:

1.2.1.31.2.3Céng tdc phd ddu coc va do bé tong mong
Trinh tu thi cong dai giang :
- Bap dau coc

- Do be tong 16t dai ,gidng

Lap dung cét thép dai ,giang
Ghép van khuon dai,giang.

D6 beé tong dai, giang.

- Thdo van khuon dai giang
Bang 1-14. 1.2.3.1Cong tac pha dau coc.
Sau khi dao dit ho méng xong, cac dau coc trong dai nho 1én khoi ddy hé moéng 1 doan la

0,60 m. Tién hanh dap bé tong dau coc cho tro cot thép coc ra ngoai, cot thép coc duoc bé chéch so
v6i phuong thang ding 1 géc khoang 15°

- C6 2 phuong an phé dugc st dung song song:

+ Str dung mdy ph4 (sting ban bé tong).

+ Choong duc dau nhon

- Pau coc sau khi dap phai duoc ghép khuon va dé bé tong.

- Pau coc bé tong con lai ngam vao dai 1 doan 10 cm phan bé tong dap bo theo thiét
ké&'1a 0,5 m.

Tinh khoi luong bé tong can dap bo clia toan bo cong trinh.
V. =0,5x0,35x0,35x164 = 10,05 m’
Bing 1-15. 1.2.3.2Cong tac d6 bé tong 16t .
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Sau khi dap bé tong dau coc thi ti€n hanh d6 bé tong mac100 dd 2x4 16t ddy mong,
16p bé tong nay dugc d6 rong hon so véi dai méng 1a 10 cm vé céc phia. Tdc dung
ctia 16p bé tong 16t méng :

- Tao mat bang cho ddy dai moéng.

- Diéu chinh cao trinh ddy méng.

- Lam cho 16p bé tong chiu luc chinh cua dai khong bi méat nudc do bi 16p dat me
huit.

- Lam sach day ho méng .

- Tao phang ddy méng, khi dim khong bi chdy mat vita xi mang hodc khong bi 16 bé
tong.

Xéc dinh lai cao trinh ddy dai va cao trinh ddy giing so v6i moc chuin 0,00 di danh

dau son do 1én cédc tudng cua cong trinh bén canh bang cdc may kinh vi. Sau dé, gidc
lai tim truc cia méng, cac tim truc nay duogc vach truc ti€p 1én 16p bé tong 16t moéng.

Bang 5. Thong ké khoi lugng bé tong 16t méng

Cau kién Dai (m) |Rong(m) [Cao(m) |S6 cdukién  |Thé tich(m3)
bai coc B 2.3 0.8 0.1 12 2.21
bai coc C 2.3 2,3 0.1 12 6.35
bai coc E 2.3 2,3 0.1 12 6.35
bai coc F 2.3 2.3 0.1 11 6.35

GM1 1.9 0.42 0.1 42 3.35
GM2 4.2 0.42 0.1 12 2.32
Tong cong 26.93

BT 16t méng dugc tron bang may va van chuyén bing xe cai tién t6i vi tri cdn d6 BT.
Dé trdnh sut 16 thanh ho dao ta lam cdc san cong tac dé xe cai tién di lai cho thuan
tién. San cong tac duoc ghép bang cédc tdm gb dat trén cac thanh xa g6 va ké trén hé
khung do.

BT d6 tir xe cai tién xudng méng phai dugc san phang va dam chat bang mdy dam
ban.

Bing 1-16. 1.2.3.3Cong tac van khuon, cot thép va d6 bétong méng

36) Thi cong cot thép dai coc:

Dit cot thép méng va gidng mong theo ding nhu trong thiét k€. Cot thép dai méng
phia duéi duoc dan thanh ludi ngay trén phan bé tong dau coc nguyén, cach 16p bé
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tong gach vo 10 cm. Cot thép chiu luc theo phuong c6 moé men 16n dat bén dudi, cot

chiu luc theo phuong c6 moé men bé dit bén trén.

Khoang cach cot thép dai dugc khong ch€ theo cdc ban vé thiét k&€ méng. Poan cot
thép chan cot va 161 duoc dan dong thoi vao cot thép dai khi thi cong méng.

Sau khi dat xong c6t thép cho moéng, tién hanh ghép van khuén moéng. Trude do, phai
kiém tra, nghiém thu phan 14p dat c6t thép méng va ghi vao bién ban nghiém thu.

Bang 6. Thong ké khoi luong cot thép dai , giang

Caukién |V beé tong (m’) [Ham luong thép (%)| Tong khéi luong(KG)
bai coc B 22.08 1.5 2600
bai cocE,F,C 185,15 1.5 21801
GM1 10.53 1.4 1157
GM2 7.29 1.4 801,2
Téng cong 26359,2

Cdc yéu cdu cho cong tdc cot thép:
- bam bao chling loai thép
- bam bao vi tri, khoang cach cac thanh thép.
- Dam bdo su 6n dinh ctia cdc khung, luéi thép khi d6, dam bétong.
- bam béo céc chiéu day 16p bao vé bétong bing cac con ké bétong, thép hoidc nhua.
Thi cong cot thép giang mong:
Cot thép giang méng dugc thi cong ngay tai hién trudng tuong tu nhu thi cong thép dAm cho
than nha.

37) Cong tac van khuon dai coc va giang mong

Bang 7. Thong ké khoi lugng van khuon dai , giang

. . o So Téng dién
Tén Kich thuéc VK | Dién tich .
o 5 luong tich VK
cau kién (m) (m°) T )
cau kién (m?)
bai méng B
(2,3+0,8)x2=6,2 1x6,2 12 74,4
bai méng C,E,F
(2,3x4)=9,2 1x9,2 35 322
GMI1 2x1,9=3,8 3,8x0,6 42 95,76
GM2 2x4,6=9,2 9,2x0,6 12 66,24
Téng cong 558,4

Vién khuon méng st dung van khuon gd dé ghép, st dung dinh ( 6cm) dé lién
két van khuon. Dung cac thanh nep ding va cdc thanh chong xién bing gb dé chong
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van khuon thanh, chiing loai va kich thuéc ctia cac cot chong duge tinh toan & phan

trén.

Sau khi nghiém thu xong, coi nhu 1a két thic cong tac ghép van khuon thanh. Két qua
nghiém thu dugc ghi rd trong bién ban nghiém thu.

Cac yéu cau doi véi van khuon:

Pam bao dugc do chéc chan, 6n dinh
bam bao chinh xac kich thudc, dam bao do kin, khit, vi néu van khuon khong kin sé lam cho
vita xi mang bi chay ra ngoai khi dam bé tong, anh hudng téi chat lugng ctia bé tong.

e Ghép van khuon phai dam bao duoc chiéu day 16p bé tong bao vé giong nhu trong tinh todn.
Vén khuon ghép phai dam bao ding vi tri tim, truc cla dai, giang, cdc vi tri ndy duoc vach
trén cac moc khi giac lai mong.

e Trong khi ghép van khuon, c6 thé ki€ém tra do chinh xdc tim c6t dai bang cach dung thudc,
day doi hodc sir dung cac mdy kinh vi dé kiém tra.

38) a) Tinh van khuén méng

Str dung van gb ¢6 o = 90 kg/cm?2.
*Tinh todn van khuén mong .

bai moéng c¢6 kich thuée 2,3x2,3x1 m

Chon van khuén moéng c6 h =3 (cm)

Hinh 9.
N 2300 R
' I
B
(@]
B
(9]
B
(9]
3
(9]
- 50 do tinh
g= 880 Kg/m |
i )8 '
| L | L | L |
U U 1 A
E\J/ I 1 ) d |
Mmax=q.l /10
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- X4c tai trong tac dung vao van khuon méng (TCVN 4453-1995)
Tai trong tiéu chuin

q* = q,+q,=b. y.H+b.p

Tai trong tinh todn

q"=g+p,=n,.b.y.H +n,.b.P

Trong dé:

n =12 ; n,=1,3

b =25 cm bé rong tdm van .

y = 2500kg/m’® dung trong cuia bé tong .

H: Chi€éu cao dai H=1 m.

P: Tai trong do bom bé tong P=400 kg/m?

q° = 0,25x2500x 1+0,25x400 = 725 (kg/m)

qt= 1,2x0,25x2500x1 +1,3x0,25x400 = 880(kg/m) =8,8 (kg/cm)
- Tinh khoang cach gitta cac nep ding .

Chon tiét dién nep 7x7 cm

2 2
Ciac dic trung hinh hoc: W :% = 25;3 =37,5 (cm’)
3 3
J = bxh _ 25x3 _ 56, o5 (Cm4)
12 12
N TA A M max go
+Theo diéu kién bén : Oy = <o

max n

W
2 90 1n. 10.
s gl < a,?o o< o, -10-W _ 90-10-37,5 _ 65,53(cm)
10-W q 7,86

Chon khoang céach cac thanh nep 1a 1 = 60 (cm)

q < |‘ = e
128.E.J ~ 400

tcl4

+Theo diéu kién do vong.: f_. =

4
6,45 20 =01< f = L 0,15 (thoa man)
128-1,2-10”-56,25 400
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Hinh 10.

NEP DUNG 7X7 VAN KHUON MONG

) 2300 )
1 1

—*

1000

—

[25q|250|25o|25o[

2500 600 | 600 | 600 P50
- Tai tac dung lén nep ding
Cat dai van khuon bé rong b = 0,6m .
y = 2500kg/m® dung trong cuia bé tong .
H: Chiéu cao dai H=1 m.
P = 400 kg/ m?
q"° = 0,6x2500x1+0,6x400 = 1740 (kg/m)
q"=1,2x0,6x2500x1+1,3x0,6x400 = 2112 (kg/m) = 21,12 (kg/cm)
- Tinh khoang céach giita cac thanh chong xién.
Coi thanh nep ding 12 dam don gian ma g6i tua 1a khoang cach giita cac thanh chong

g= 21,12 Kg/cm

i Jal
| 2 |
/A\ /BI\

Mmax=q.’/10=1900,8 kg/cm

Chon tiét dién 7x7 cm

2 2
Cic dac trung hinh hoc: W :% - % = 51,167 (cm®)
3 3
7= O X7 5001 (em?)
12 12

Chon khoang céach gitta cac thanh chdng xién 1a 30cm

+Theo diéu kién bén : Oy = —2 <0,
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ql*>  21,12.30
10W 1051176

=37,14Kg / cm* < ¢® = 90kg / cm?

=>thoa man di€u kién bén

+Theo di€u kién do vong.: fmw=—"——-<F = 1
384.E.J ~ 400
4
517’4530 =0,007< f =£=0,08
384-1,2-10°-200,1 400
Thoa man diéu kién do vong
Hinh 11.
VAN THANH
O4
=1 o
s |
CHONG XIEN 7X7 CM f/f o
=) =
> [¢]
=%l alin

i
PN NN T

b) Tinh vén khuon thanh gidng méng.
Tinh cho gidng 16n nhat ¢6 kich thuée 0,22 x 0,6 x 4,6m
4200

f 1

300[300

600

- Tai tac dung lén nep ding

Tai trong tiéu chuin

q*°=q,+q,=b.y.H +b.P

Tai trong tinh todn

q" =g+P,=n,;.b.y.H +n,.b.P

Trong d6 b = 30 cm bé rong tAm van .

y = 2500kg/m’ dung trong ctia bé tong .

H: Chiéu cao tiét dién gidng h = 0,6m.
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P = 400 kg/ m? tai trong do bom bé tong .

q" = 0,3x2500x0,6+0,3x400 = 570 (kg/m)

q"=1,2x0,3x2500x0,6 +1,3x0,3x400 = 696 (kg/m) = 6,96 (kg/cm)
- Tinh khoang cach giita cac thanh nep ding.

Chon tiét dién 7x7 cm

Cac dic trung hinh hoc: W == e = 45(cm?)
3 3
y= B _30x3 o (em?)
12 2
A ‘A A M max g0
+Theo diéu kiénbén: o, = <o,

W
2 9% 10. 10.

_ o o< [GEAOW _ 001045 o0
10-W q 6,96

Chon khoang cach cac thanh nep ding 1a 60 cm .

tcl4

+Theo didu kién do vong.:  f,, =91 < =
’ 128.E.J ~ 400

4
6,96 650 :0,087S f :i:0115
128-1.2-10°-67,5 400
Thoa man diéu kién.

_ 4200 )
1 1

| 600 |

300[300

250 600 600 600 600 600 600 |350
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Hinh 12.

1400

600

400

500

(=
(=
w0

£0.90
HEUHUUULUUURUNUNUE HEHHUUUBUU UL

1400
1400

}

600

| 400 |

2300
@]

1. VAN KHUON MONG
2. VAN KHUON GIANG MONG

3. THANH CHONG BUNG 7X7 CM
4. THANH CHONG XIEN 7X7 CM
5. GIANG CHEO 4X6 CM

6. NEP NGANG 8X10 CM

600 230 }00) 600 20) o 450 450 0g 230 600

L

VAN KHUON MONG C6

39) Do BT dai coc va giang mong.
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Bang 8. Thong ké khoi luong bé tong dai , giang

Cau kién Dai (m) [Rong(m) Cao(m) |S6 cu kién Thé tich(m3)
Pai méng B 2,3 0,8 1 12 3,39
Pai méng CEF| 2.3 2,3 1 35 185,15

GM1 1,9 0,22 0,6 42 10,53
GM2 4,2 0,22 0,6 12 6,65
Téng cong 205,72

40) a) Do bé tong méng:

Tru6c khi d6 BT cén kiém tra, nghiém thu van khuon, cot thép, hé thong san thao tdc
d6 BT va céc thiét bi thi cong khac

Duing bé tong thuong phadm duoc san xudt tai nha may, van chuyén dén cong trinh
bang xe 0td chuyén diing. cin van chuyén va cung cip bétong khan truong véi thoi
gian ngin nhat dé khong anh hudng dén chat lugng bétong. Nghia 1a thoi gian hoan
tat moi mé bétong phai nho hon thoi gian ninh két ctia bétong (2+4gid). Néu vi Ii do
nao d6 ma phai kéo dai thoi gian d6 bétong qua 2 gid thi trudc khi d6 can tron thém
luong XM 15+20% luong XM ban d4u. Bétong khong nén van chuyén qua xa, qua
lau va trén duong x6c gy phan tang.

Bé tong dugc d6 vao may bom bé tong, sau d6 mdy bom mdéi bom vao cdc hd méng
thong qua mot hé thong ong cao su mém. Do cao do bétong khong qua 2m.

Bé tong dugc bom thanh timg 16p, chiéu day méi 16p khoang 30 cm, sau khi d6, bé
tong dugc dam ngay. Dung 2 may dam dui va 2 may ddm mat phuc vu cong tac bé
tong mong.

D6 beé tong hét khu vuc nay 161 mdi chuyén sang khu vuc kia, d6 hét dai nay roi
chuyén sang dai khac. Bo tri mot ciu cong tac gidp cho qua trinh thi cong méng dugc
thuan loi.

Trong qué trinh d6 bé tong, luon luon kiém tra vi tri cot thép va van khuon mong, néu
c6 su cO xay ra, ngling ngay do bé tong va chuyén sang thi cong dai tiép theo, cho
can bo va cong nhan khéc phuc lai su ¢6 do. Sau khi khéic phuc xong va ki€m tra cin
than méi quay trd vé do ti€p bé tong khu vuc do.

* Chon mady thi cong bé tong dai, giding méng

+) Ot6 van chuyén bétong:
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Chon xe van chuyén bétong SB_92B c6 cdc thong so ki thuat sau:
+ Dung tich thung tron: q = 6 m°.
+ 010 co s&: KAMAZ - 5511.
+ Dung tich thung nuéc: 0,75 m®.
+ Cong suat dong co: 40 KW.
+ Téc do quay thung tron: (9 - 14,5) vong/phuit.
+ Do cao dé vat lieu vao: 3,5 m.
+ Thoi gian d6 bé tong ra: t = 10 phuit.
+ Trong luong xe (c6 bétong): 21,85 T.
+ Van toc trung binh: v = 30 km/h.

Gia thiét tram tron cach cong trinh 5 km. Ta c¢6 chu ky lam viéc cla xe:

Tck = Tnhzfm +2 'Tchay + Tdé + Tchfj .
Trong dé:
T = 10 phuit.

Tehay= (5/30).60 = 10 phuit.
T,s= 10 phut.
T, = 10 phuit.
= T, =10+ 2x10 + 10 + 10 = 60 (phut).
S6 chuyén xe chay trong 1 ca: m = 8.0,85.60/T,, = 8x0,85x60/60 = 7 (chuyén).
0,85: Hé s6 sir dung thoi gian.
S6 xe chd bétong can thiét 1a: n = 205,72/6x7 ~ 5 (chiéc).
+) Chon mdy bom bétong:
Co sG dé chon mdy bom bétong :
- Can ctt vao khoi lugng bétong can thiét cia mot phan doan thi cong.
- Can ct vao tong mat béng thi cong cong trinh.
- Khoang cach tir tram tron bétong dén cong trinh, dudng sa van chuyén, ..

- Dua vao nang suat may bom thuc t€ trén thi truong.
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Khoéi lugng bétong dai méng va gidng méng 1a 205,72m’. Chon may bom loai: BSA-
1004E, c6 cac thong so k¥ thuat sau:

+ Nang sudt k¥ thuat: 30 (m’/h).
+ Dung tich phéu chita: 300
+ Cong suat dong co: 3,8 (kW)

+ Duong kinh 6ng bom: 180  (mm).

+ Trong lugng may: 2,5 (Tan).

+ 4p luc bom: 75 (bar).

+ Hanh trinh pittong: 1000 (mm).
Vv 205,72

S6 may can thiét: n=

N,T 30.7.0,85
Vay ta chon 1 mdy bom la du cung cap vita d6 bétong mong lién tuc.
+) Chon may dam dui:

V6i khoi luong bétong méng 1a: 205,72m’ ta chon mdy dam dui loai U50, c6 cic
thong so k¥ thuat sau :

+ Thoi gian dam bé tong: 30 s
+ Bén kinh tic dung: 30 cm.
+ Chiéu sau 16p dam: 25 cm.
+ Ban kinh anh huong: 60 cm.
Nang suat mdy dam: N = 2 k.r,”.d.3600/(t, + t,).
Trong do :
r,: Ban kinh anh hudng cta dam r, = 60 cm = 0,6m.
d: Chiéu day 16p bétong can dam d = 0.2+0.3m
t,: Thoi gian dam bé tong t, = 30 s.
t,: Thoi gian di chuyén ddmt, = 6s.
k: Hé so su dung k = 0,85
N = 2x0,85x0,6°x0,25x3600/(30 + 6) = 15,3 (m’/h).

V. 20572 _
NT 15,3.8.0,85

S6 Iuong dam can thiét: n =

b
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Chon 2 chiéc dam dui U50 dé dam bétong moéng.

b) Dam bé tong:
Pam luon phai huéng vuong goc véi mat bé tong, . Dung 2 may dam dui va 2 may
dam mat phuc vu cong tdc bé tong méng. Khi dam, 16p trén phai cdm xudng 16p dudi
1/4 @dm (khoang 5cm). Khi ddm xong mot vi tri, dé di chuyén dén vi tr khdc thi phai
rit dAm va tra dam tix tir. Muon dimg dam thi rit dam 1én r6i mdéi tat dien. Khoang
cach 2 vi tri dam nho hon 2 1an ban kinh anh hudng ctia dam (1+1,5r0). Khoang cach
tir vi tri dam dén van khuon 2d <1< 0,5r,. (d: duong kinh dam).

c) Bao dudng bé tong:
Sau khi do bé tong xong, khoang 4 h sau tién hanh bio dudng ngay. Nhitng ngay dau
bé tong méi do phai duoc gitt Am thudng xuyén, cit cach 2h phai dugc tudi nudc mot
lan. Viéc tudi nude dién ra trong 2 ngay .Qua trinh bao dudng sé duoc néi ki hon &
phan sau.

d) Thao van khuén mong:
Chi dugc thao van khuon sau khi BT da dong ciing. Van khuon dai va thanh cta
gidng c6 thé thdo d sau khi bétong dat cudng do 24kg/cm2 (khoang 1+2 ngay). Khi
thdo d& van khuon, gitta Bétong va VK ludn c6 do bam dinh gay rd mat Bétong, vi
vay khi thi cong 1ap dung VK can chi y boi dau chong dinh cho VK.
Trinh tu thao van khuon ngugc vdi trinh tu 1ap. Khi thdo van khuon ra, phai chid y
khong dugc 1am hu hong van khuon, hong cdc canh clia bé tong. C6 thé sir dung kim,
don bdy, xa beng dé thdo gé.
1.3 1.3An toan lao dong khi thi cong phan ngam.
1.3.1.1 1.3.1An toan lao déng khi thi cong coc:
- Khi thi cong coc ép phai c¢6 phuong 4n an toan lao dong dé thuc hién moi qui dinh
vé€ an toan lao dong c6 lién quan ( Huan luyén cong nhan, trang bi bao ho, kiém tra
an toan cac thiét bi, an toan khi thi cong coc vv)
- Chap hanh nghiém chinh quy dinh trong an toan lao dong vé str dung van hanh kich
thity luc, dong co dién can cdu,...
- Pho bién kién thic vé an toan lao dong, noi qui cong trinh thi cong cho moi ngudi
lam viéc trén cong truong.
- Kiém tra an toan vé dién, bang dién, day dan ( viéc kiém tra ndy thuc hién hang
ngay trudc khi dua day chuyén vao sir dung ).
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- C6 hang rao, bién cidm, bién chi din & nhitng khu vuc dang thi cong.

- Luon kiém tra thiét bi an toan lao dong, dung cu béo ho lao dong dé tranh nhitng su

co khong may xay ra.

- Cac khoi doi trong phai duoc x€p theo nguyén tic tao thanh khoi on dinh, khong
duoc dé khoi doi trong nghiéng va roi d6 trong qua trinh ép coc.

- Phai chap hanh nghiém, chat ch€ quy trinh an toan lao dong trén cao, day an toan,
thang sit...Day cdp chon hé s6 an toan > 6.

1.3.1.2 I.3.2An toan lao déng trong thi cong dao ddt:
Bang 1-17. 1.3.2.1Dao dat bang may dao gau nghich

Trong thoi gian may hoat dong, cAm moi ngudi di lai trén mai doc tu nhién, cling

nhu trong pham vi hoat dong ctia mdy khu vuc nay phai c6 bién bao.

Khi van hanh mdy phai ki€m tra tinh trang mdy, vi tri dit may, thi€t bi an toan phanh
ham, tin hiéu, am thanh, cho may chay thir khong tai.

Khong dugc thay doi do nghiéng clia mdy khi gau xiic dang mang tai hay dang quay
gan.

Cam ham phanh dot ngot.
Thudng xuyén kiém tra tinh trang cua day cap, khong dugc ding day cap da noi.
Trong moi truong hop khoang cach giita ca bin mdy va thanh hé dao phai >1m.

Khi d6 dat vao thiing xe 6 t0 phai quay giu qua phia sau thing xe va dimg giu & giita
thiing xe. Sau d6 ha gau tir tir xuéng dé do dat.

Bang 1-18. 1.3.2.2Dao dat bang thu cong

Phai trang bi di dung cu cho cong nhan theo ché do hién hanh.

Dao dat h6 méng sau moi tran mua phai rac cat vao bac 1én xudng tranh truot, nga.
Trong khu vuc dang dao dat nén c¢6 nhi€u nguoi ciing 1am viéc phai bo tri khoang
cach gilra nguoi nay va nguoi kia dam bao an toan.

Cam bo tri nguoi lam viéc trén miéng ho dao trong khi dang cé ngudi 1am viéc ¢ bén
duéi h6 dao cuing 1 khoang ma dat c6 thé roi, 10 xuéng ngudi ¢ bén dudi.
1.3.1.31.3.4 An toan lao dong trong cong tac bé tong

Bing 1-19. 1.3.4.1Dung lap, thao d& dan gido
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Khong dugc stir dung dan gido: C6 bién dang, ran nit, mon gi hoac thiéu cac bo phan:

moc neo, giang ....

Khi hé gitra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m khi trat.

Cic cot gian gido phai dugc dat trén vat ké 6n dinh.

Cam x&p tai 1én gian gido, noi ngoai nhiing vi tri da qui dinh.

Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San lam viéc bén trén, san
bao vé bén dudi.

Khi dan gido cao hon 12 m phai lam cau thang. Do doc cua cau thang < 600

L6 héng & san cong tac dé 1én xudng phai c6 lan can bao vé & 3 phia.

Thudng xuyén kiém tra tat ca cdc bo phan két ciu cta dan gido, gia do, dé kip thoi
phat hién tinh trang hu hong ctia dan gido dé c6 bién phdp sira chita kip thoi.

Khi thdo d& dan gido phai c6 rao ngan, bién cdm ngudi qua lai. Cam thao d& dan gido
bang cach giat dé.

Khong dung lap, thdo d& hodc 1am viéc trén dan gido va khi troi mua to, giong bao
hodac gi6 cip 5 trd 1én.

Bing 1-20. 1.3.4.2Cong tac gia cong, lap dung coffa

Coffa dung dé dd két cau bé tong phai dugc ché tao va 1ap dung theo ding yéu ciu
trong thiét k€ thi cong da dugc duyét.

Coffa ghép thanh kh6i 16n phai dam bao viing chac khi cdu lap va khi cau lap phai
tranh va cham vao céc bo két cau da lap trudc.

Khong duoc dé trén coffa nhitng thiét bi vat liéu khong c6 trong thiét k€&, ké ca khong
cho nhitng ngudi khong truc ti€p tham gia vao viéc do bé tong ding trén coffa.
Cam dat va chat xép cac tdm coffa cac bo phan cua coffa 1én chi€u nghi cau thang,
lén ban cong, cac 16i di sat canh 16 hong hodc cac mép ngoai ciia cong trinh. Khi
chua gidng kéo ching.

Trudc khi d6 bé tong cén bo k§ thuat thi cong phai kiém tra coffa, nén c¢6 hu hong
phai stta chita ngay. Khu vuc stra chita phai ¢6 rao ngan, bién bdo.

Bing 1-21. 1.3.4.3Cong tdc gia cong lap dung cot thép

Gia cong cot thép phai dugc tién hanh & khu vuc riéng, xung quanh ¢6 rao chan va

bién bio.

GVHD : NGO bUC DUNG 144 SVTH: VU TRONG THI




% pO AN TOT NGHIEP

Cit, uon, kéo cot thép phai dung nhing thiét bi chuyén dung, phai ¢ bién phdp ngin
ngira thép vang khi cét cot thép ¢6 doan dai hon hoac bang 0,3m.

Ban gia cong cot thép phai duoc ¢6 dinh chic chan, néu ban gia cong c6t thép c6
cong nhan lam viéc & hai gia thi & gitta phai ¢6 ludi thép bao vé cao it nhat 1a 1,0 m.
Cot thép da 1am xong phai dé ding chd quy dinh.

Khi nin thang thép tron cuon biang mdy phai che chin bao hiém & truc cudn truge khi
md& may, ham dong co khi dua dau n6i thép vao truc cudn.

Khi gia cong c6t thép va lam sach ri phai trang bi day da phuong tién bao vé ca nhan
cho cong nhan.

Khong dung kéo tay khi cit cdc thanh thép thanh cdc miu ngan hon 30cm.

Tru6c khi chuyén nhitng tdm luéi khung cot thép dén vi tri 1dp dat phai kiém tra cdc
moi han, nit budc. Khi ¢t bé nhiing phan thép thira & trén cao cong nhan phai deo
day an toan, bén dudi phai c6 bién bao. Khi han c6t thép chd cin tuan theo chit ché
qui dinh cua quy pham.

Budc c6t thép phai ding dung cu chuyén dung, cAm buoc bang tay cho phdp trong
thiét ké.

Khi dung 1ap c6t thép gan dudng day dan dién phai cat dién, truong hop khong cét
duoc dién phai c6 bién phap ngan nglra cot thép va cham vao day dién.

Bing 1-22. 1.3.4.4D6 va dim bé tong

Truéc khi do bé tong can bo k§ thuat thi cong phai kiém tra viéc lap dat coffa, cot
thép, dan gido, san cong tac, dudng van chuyén. Chi dugc ti€én hanh d6 sau khi da c6
van ban xac nhan.

L6i qua lai dué6i khu vuc dang do bé tong phai ¢6 rao ngin va bién cam. Trudng hop
bat budc ¢6 ngudi qua lai cAn 1am nhitng tdm che & phia trén 16i qua lai do.

Cam nguoi khong cé nhiém vu ding & san rét vita bé tong.Cong nhan lam nhiém vu
dinh hudng, diéu chinh mdy, vdi bom d6 bé tong phai c6 giang, ling.

Khi dung dam rung dé dam bé tong can:

-N6i dat v6i vo dam rung

-Dung day budc cach dién néi tir bang phan phoi dén dong co dién cua dam
-Lam sach dam rung, lau kho va quan day dan khi lam viéc

-Ngimng dam rung tir 5-7 phit sau moéi 1an lam viéc lién tuc tir 30-35 phuit.
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Cong nhan van hanh may phai dugc trang bi ung cao su cach dién va cac phuong tién
bao vé ca nhan khac.

Bang 1-23. 1.3.4.5Thdo d& coffa

Chi duoc thao do coffa sau khi bé tong da dat cuong do qui dinh theo hudng dan cua
can bo k¥ thuat thi cong.

Khi thdo d& coffa phai thdo theo trinh tu hop 1y phai ¢6 bién phdp dé phiang coffa roi,
hoic két ciu cong trinh bi sap d6 bat ngo. Noi thdo coffa phai c6 rao ngan va bién
bdo.

Trudce khi thao coffa phai thu gon hét cac vat liéu thira va cac thié€t bi dat trén cac bo
phan cong trinh sap thdo coffa.

Khi thdo coffa phai thuong xuyén quan sat tinh trang cac b phan két cau, néu c6
hién tugng bién dang phai ngling thdo va bao cdo cho can bo ky thuat thi cong biét.

Sau khi thdo coffa phai che chin cdc 16 hong ctia cong trinh khong dugc dé coffa da
thdo Ién san cong tic hoidc ném coffa tir trén xuéng, coffa sau khi thao phai duoc dé

vao noi qui dinh.

Thdo d& coffa doi v6i nhitng khoang dé bé tong cot thép c6 khiu do 16n phai thuc
hién diy da yéu cau néu trong thiét k&€ vé chong do tam thoi.

Phan I1.Thi cong phan than va hoan thién
I.Lap bién phap ky thuat thi cdng phan than
1.1 Phén tich diéu kién thi céng

Mat bang thi cong: Cong trinh nha 5 ting sé€ dugc xay dung trén mat bang c6 san,
khong phai san 14p va giai phéng mat bang

Cong trinh nam trén dia ban néi thanh cta thanh phd, Giao thong thuan tién nén

thuan loi cho viéc thi cong:
Heé thong cap dién , cip thoat nudc da c6 san khong phai dau tu.

Vat tu ( gach, cat, xi mang, sit, thép) co sin tai dia phuong céch cong trinh khoang
2-7 Km cung tng kip thoi, diy di bang cac phuong tién chuyén chd.

San c¢6 phuong tién, mdy moéc phuc vu thi cong va di€u kién ky thuat hién dai.
Doi ngii cong nhan lao dong clia cong ty dap ting da va co tay nghé cao.

1.2 So bé chon bién phap ky thuat thi céng
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Muc dich cta viéc lua chon phuong an thi cong la dam bao tién do thi cong va chat
luong thi cong cong trinh . Mat khac phuong an thi cong ciing can phai hgp v6i nang

luc cuia don vi thi cong vao thoi di€ém thi cong do.

- Phan than cong trinh dugc thi cong theo cong nghé thi cong bétong cot thép toan
khoi, bao gom 3 cong tac chinh cho cac cu kién l1a: Van khuon, c6t thép va bétong.
Qua trinh thi cong dugc tinh todn cu thé vé mat ky thuat cling nhu t6 chiic quan 1y,
dam bao thuc hién cdc cong tic mot cach tuan tu, nhip nhang véi chat luong tot va
tién do hop ly dat ra.

- Cong tac bé tong : Do theo thiét ké két cau cong trinh st dung khung bé tong co6t
thép B20 nén ta sir dung phuong 4n bé tong thuong pham 1a hop 1y hon ca. C4c uu
diém noi bat cuia bé tong thuong pham do6 1a chat luong vita bé tong dam bao va khoi
luong cung cap 16n. Bé tong thuong phdm dugc san xuat tai tram tron cach cong trinh
5km va van chuyén dén cong trudng bing xe chuyén dung. Bé tong cot, ddm san
duoc d6 bing can truc thap.

- Cong tac cot thép: Cot thép duoc tién hanh gia cong tai cong truong. Viéc van
chuyén, du trit dugc tinh to4n phit hop véi tién do thi cong chung, ddm bdo yéu ciu
vé chit lugng.

- Doi voi cong nghé van khuon khi ta st dung bo van khuon gido chong t6 hop bing
thép c6 thé tang nhanh ti€n do thi cong. Dan gido t6 hop thép dang duoc sir dung rat
phé bién trong day dung dan dung clia cong nghiép néi chung ciing nhu trong thi
cong nha cao ting nai rieng do céc uu viét vé tién do thi cong ciing nhu do 6n dinh
hé gido chong va dic biét 1a tinh kinh t€ khi do luan chuyén cao.

Tuy nhién trong pham vi ctia d6 4n tot nghiép, dé cuing c6 kién thitc co ban khi thiét
k& hé van khuon cot chong phuc vu thi cong bé tong toan khdi em lua chon phuong
an st dung coffa go, cot chong gb va hé gido hoan thién bang thép. Hé thong vén
khuon va cot chong duge kiém tra chat luong trude khi thi cong dé dam bao chat
luong thi cong, mat khdc ciing duge str dung luan chuyén lién tuc nhim dat hiéu qua
kinh t€ trong thi cong.

Il.Tinh toan van khuén,xa gd,cét chdng.

I1.1Tinh todn van khuén ,xa goé , c6t chéng cho cét:

I1.1Tinh khoang cach cac géng cot:

Tiét dién cot gitra tdng 1 1a 30x50 (cm), chiéu cao cot H, = H, - hy= 4,5 - 0,6=3,9(m)
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Van khuon cot ding van khuon gb xé day 3cm, véi chiéu rong b =30cm ding mot
van rong 30 cm, chiéu h=50cm ding hai van, mdi tdim rong 25cm. Tinh cho vdn rong
30cm.

* Xac dinh tai trong tinh toan:
4p luc ngang cua vita bé tong mdéi d6 tdc dung 1én van khuon 1a:
q, =n.v.H
Trong dé:
H: 14 chiéu cao tinh 4p luc ngang ctia bé tong mdéi do khi dung dam duii..
H=0,7m
n: Hé s6 vuot tai, n = 1,3
y: Trong luong riéng cua bé tong: y = 2500 kG/m’
= q, = 1,3 x 2500 x 0,7= 2275 (kG/m?)
ap luc do d6 be tong:
D6 bang ben d6 do can truc cdu lén va dim BT g, = 400 (kG/m?)
q, = 1,3 x 400 = 520 (kG/m?)
Téng tai trong tdc dung:
q=q; +q, =2275 + 520 = 2795(kG/m?)
Bé rong cua van khuon 1a: b, = 0,3m, tai trong phan b déu trén 1m dai 1a:
q"=q.b, =2795 x 0,3 = 838,5 (kG/m) = 8,36 (kG/cm)

8,36
“= ——=6,45 kg / cm’
q 13 9

*Coi van khuon nhu cdc dam lién tuc chiu tai trong phan bo déu g, goi tua 1a cac
gong cot, so do tinh nhu hinh vé.

van khuon

g= 838,5 Kg/m § grp }
Q n

L L To) o

. Lg=0,6 m ) Lg=0,6 m ) Lg=0,6 m, a o o
7 1 1 1 ) o
2 fo'e) ™

Mmax=q.l /10 =30,19 kg/m It':'
_ g(“)nrg cot
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- M6men I6n nhat tac dung lén van khuon:

2
Mmax=£—>|= 10.M .
10 q

- Momen cho phép tac dung 1én vén:
[M] = [8],sx W
V6i g6 nhém VI ¢6 [6],,=90KG/cm®

2 2
YPRLCY S
6
3 3
_bh"_ 30X _ 67 sem
12 12

[M] = [8],sx W =90 x 45 = 4050 KG.cm
- Khoang cach gitra cac gong

10M
qtt

= =70cm= Chon I, = 60cm

*B0 tri gong cho cot

VAN KHUON

30
500

’ GONG CO
l %T

650

T

650 | 650 | eso | 650 650
3900

* Kiém tra do vong theo cong thic:

tc.|4
ftt =
128.E.J
* Trong dé:

E: mo dun dan hoéi ctia gb =1,2x10° kG/ cm?.
J : m6 men quén tinh ctia van khuon =90 cm*

6,45 65

= - =0,11 cm
128-1,2-10°-67,5

* Do vong cho phép:

sl
£ssie

250, 250,
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[f] _ 1 8 0,163 cm.
400 400

f, < [f] vay van khuon dam bao diéu kién vé do vong va khoang cdch cic gong
1,=65 cm la hop ly.

S6 gong cho méi cotlan =7 bo
[1.2Tinh kich thuéc gbéng cbt. :

Coi gong cot nhu mot dam don gian ¢6 nhip 1 =50 c¢m chiu tai trong phan bo déu cic

g0i tua la 2 thanh gong theo phuong kia.

- Chon gong cot bang go.

- Tai trong dong khi do BT.

- Tai trong ngang cua vita BT khi d6 va dam.

=> Tai trong ngang sé 1a p"=2795 Kg/m*

Luc phan b6 sé 1a: q=2795x0,5= 1397,5 kG/m = 13,975 kG/cm
Momen 16n nhat trén thanh goéng cot s€ la

_qI’ 13,975-65°

max = — = = 5904 kG/cm
10 10

Chon bé rong cta thanh gong 1a b =6¢cm

b [PV _ 65904
bx ] 6-90

=>Kich thudc ti€t dién thanh gong la (6x10cm)

11.2.1.3Kiém tra chiu luc cla cay chéng xién:

So d6 ki€m tra chiu luc ciia cay chong khi gi6 nhu hinh vé

/qg_ i
o
o
o
(9p]
% g
v N
3, A
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Cong trinh thuoc Ha Noi ving II B, c6 W = 95KG/m?,cot ting 5 & do cao 18m so véi

cot mat dat k=1,11
Khi d6 tai trong gi6 tinh toan tac dung lén cot tang 10 la:
q,=1,2xW xkxb=1,2x95x1,11x0,3= 37,96 KG/m
Chon cay chong xién la: bxh= 6x6 cm
Can biang momen 14y vé6i diém A ta duoc:

>M, = N.cos55°%2,1 - q, x 3%/2=0
Luc nén tac dung 1én cay chong xién la:

37,96-3°

B 2.2,1-c0s55° =14182 KG

* Kiém tra do 6n dinh ctia cot chong :
N - 2
6,4= —< F_=90kg/cm
o.F

¢ : hé s6 uén doc phu thudc vao do manh A

F: dién tich tiét dién cot chong, F = 6x6 = 36cm?

4
Imin=\/E = 0 =173
F V12x36

ph, _ 1x2537 _ 146,86

P06 manh cua cot A =

min

_ 3100 3100

Do 20,1437
A 146,86

141,82

C,y =————=27,41kg/cm* < o =90 kg /cm?
0,1437-36

Vay tiét dién da chon bao dam an toan.
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VAN KHUON GO

LAN CAN AN TOA
SAN CONG TAC

6%0 | 650

DAY NEO

650

GIAO CONG T CAY CHONG GO

9
3
e

THER8 CHON SA

(/A DON VE SINH

Cau tao van khuon cot giira tang 1

I1.2 Thiét ké vdan khuén dam chinh (nhip CE)

* Kich thudc cia dam (nhip C-E ) : bx h =22 x 60 cm

* Chiéu dai cua van ddy dam chinh :

Lo, =L, —2x(b, -11) - 2.8, = 720 -2x(50-11) — 2x3 = 636 cm
* Chon chiéu day van thanh §,=4 cm

* Chon chiéu day van day &, =3 cm

100

600
500

P T
<4
- 4
4
- 0
< e
4 A )
4 4
i«
“
4
# “ #
=
2 4 g
-
A
4
a 4
<
a
‘
4 4

220

I1.2.1Xac dinh khoang cach cét chéng van day :
* Tinh tai tdc dung 1én van day

- Trong luong ban than dam

g, =0,22x0,6x2500 = 330 kg/m

g", =0,22x0,6x2500x1,1 = 363 kg/m

- Trong lugng vén :

g, =(0,5x2x0,03 + 0,22x0,04 )x600 = 23,28 kg/m
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g", = (0,5x2x0,03 + 0,22x0,04 )x600x1,1 = 25,61 kg/m
* Hoat tai tic dung 1én van day :

- Do d6 va dam beé tong :

P* = 400x0,4 = 160 kg/m

P"=400x0,4 x1,3 =208 kg/m

—Téng tai trong tdc dung 1én van khuon ddy dam la:
q°=g“+ g%+ P =339+23,28 +160 = 522,28 kg/m
q"=g"+ g%+ P"=363+25,61 +208 = 596,61 kg/m

* S0 d6 tinh toan: coi van khuon day dam 1a mot dam lién tuc chiu tai trong phan bo
déu q"°= 522,28 kg/m, q" = 596,61 kg/m, cac gbi tua la cac cay chong.

g= 596,61 Kg/m

R T T I
a L=0,95 m L=0,95m L=0,95 m a

(111 S
Mmax=q.I/10=53,84 kg/m
* Momen khang uon cua van khuon

_b-h? 22.47
6

W =58,7 cm’

* Mo men 16n nhat:

tt.|2
My = 2
max 10

<[c]W

Trong d6: [o] : ting suat cho phép cuia van khuon gb = 90 kG/ cm?.

10-W- 58.7.
L. < o _ 1058790 g4 04 cm
0 5,97

* Chiéu dai cua van ddy dam chinh :
L., =636 cm

* S6 cot chong cho 1 dam chinh :

n, = (%H) = 636/94,04 + 1 = 8 cot

c
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* B0 tri cot chong cho van day dam chinh :

VAN KHUON

I Bl T _T 1

900 | 900 | 900 | 900 ; 900 3G
6360

1140

VN
|

30| 900 900

* Kiém tra do vong theo cong thic:
qtc.|4

f = <
" 128E.J 1]

Trong dé:
E: mo dun dan hoéi ctia gb =1,2x10° kG/ cm®.
J : m6 men quan tinh cua van khuon ;

_b-h®_ 22.4°

J =117,33 cm’
12 12
4
f, = > 92 =0,18cm
128-1,2-10°-117,33
* Po vong cho phép:
[f] = Lzﬂ =0,225cm
400 400

f,, < [f] vay van khuon dam bao diéu kién vé do vong va khoang cach céc cay chong
1=90 cm 1 hop 1y

11.2.2Tinh toan va kiém tra cot chéng day dam :
* Tai trong tac dung lén mot cot chong :

N, =q.1=5,96x90 = 536,4 kg

* Chiéu cao coOt chong dam chinh :
h,=360-60-4-10-10=298 cm

* Chon cot chong c6 ti€t dién 8x8 cm

* Kiém tra do on dinh ctia cot chong :

Coq = N - F =90 kg/cm?
op.F B

¢ : hé s6 uén doc phu thudc vao do manh A
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F: dién tich tiét dién cot chong, F = 8x8 = 64cm?

4
Imin= i = 8 = 2,31
\F  \12x64

4o fh 1298

P06 manh cta cot = =129
' ' i 2,31
_ 31(30 _ 310? 0,19
A 129
Oy = °36,4 =44,99 kg/cm?* < o =90 kg /cm?
0,19-64

Vay tiét dién da chon bao dam an toan.

11.2.3Tinh toan va kiém tra van thanh :

Thanh dam cao 50 cm duoc ghép boi 2 tdm van cao 25 cm.

a. Tinh khoang cach gitra cac nep ding van thanh dam:

*Tai trong tac dung 1én van khuon thanh dam :
+ 4p luc x0 ngang cta bé tong khi do :

q, = n.y.H = 1,3x 2500%0,5 = 1625 kg/m*

+ 4p luc do dam bé tong bang dam dui:

q, = ny xqy = 1,3x 200 = 260 kg/m>.

+ Tai trong tinh toan 1én van khuon :

Q. =9, +q, = 1625 + 260 = 1885 kg/m’.

Tai trong phan bd déu trén van khuon la:

0, = 1885 x 0,25 = 471,25 kG/m.

Qo = 47125 /1,3 = 362,5 kG/m.

* So' d6 tinh todn: coi van khuon thanh dam 1a mot dam lién tuc chiu tai trong phan

b6 déu, cac goi tua la cac thanh nep ding.
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van khuon

£\ 3P
4=362,5Kg/m N4

o 2

R T T 3 a
ILa; L=0,85m]|, L=0,85m | L=0,85 m a1L e

>, &=
Mmax=q.I'/10=26,19 kg/m
* Momen khang uén ctia van khuon

b-h? 25.3
6

W = =37,5 cm®

* MO men 16n nhat:

qtI2
Mmax = 1.0 S [G] 'W

Trong d6: [o] : ting suat cho phép ctia van khuon gb = 90 kG/ cm?.

10-W - . .
|- o _ |10-37,5 90:84,620m
0, 4,713

* Chiéu dai cua van thanh dam chinh :

L, =636 cm

* SO nep ditng cho 1 dam chinh :

N, =2x (% +1) = 2x(636/84,62 + 1) = 18 thanh

c

* Bo tri nep ding cho van thanh dam chinh :

NEP PUNG

N N \
2 7 ?

60| 780 | 780

;
\VAN KHUON

0
|

30

780 780 780

-y 2
- K 3
- K 2

780 | 780 780,60

6360

* Kiém tra do vong theo cong thiic:
qtc.|4
f, =
128.E.J

* Trong do:
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E: mo dun dan hoéi cua gb =1,2x10° kG/ cm?.

3 3
J : mo6 men quan tinh ctia van khuoén ; J = b-h _ 22123 = 49,5 cm*
4
w = 3,63 758 =0,18cm
128-1,2-10°-49,5

* Po vong cho phép:

I 78

= —=——=0,2cm

] 400 400

f,, < [f] vay van khuon dam bao diéu kién vé do vong va khoang cédch cdc thanh nep
ding 1=78 cm 1a hgp ly

b. Tinh kich thuéc thanh nep diing

Coi chong ditng nhu mot dim don gian c¢6 nhip 1=50cm chiu tai trong phan b6 déu,
cac goi tua la thanh chdng xién, xa go d& van san va bo nep chan.

*Chon nep diing bang gb.

+ 4p luc x0 ngang cta bé tong khi do :

q, = n.yv.H = 1,3x 2500%0,5 = 1625 kg/m*

+ 4p luc do dAm bé tong bang dam dui:

q, = ny xqy = 1,3x 200 = 260 kg/m>.

* Tai trong ngang s€ 1a p"=1885 Kg/m*

* Luc phan bo sé la: q= 1885x0,5 = 942,5 kG/m
* Momen I6n nhat trén thanh nep ding sé la

gl 942,5-0,5°

max = = = 23,56 kg / m =2356kg /cm
10 10

* Chon bé rong cua thanh nep ding 1a b=4cm

b [PV _ [6:2356 1
bx ] 4-90

=> Chon kich thudc tiét dién thanh nep ding (4x6)cm.
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I

W

2
_<:>

s

F% 20 F?
?
¥

1- VAN KHUON DAY DAM

2— VAN KHUON THANH DAM

\ 3- VAN KHUON O SAN

N 4- XA GO,DO VAN SAN

5- NEP DUNG VAN THANH DAM
— \ A ’ ~ l A

6- XA GO DG VAN KHUON DAY DAM
7- THANH yANG
8- COT CHONG

I

11.3Tinh todn van khudén xa gé cét chéng dam phu
* Kich thudc cia dam doc : bx h =22 x 35 cm

* Chon chi€u day van thanh §,=3 cm

* Chon chiéu day van day &, =4 cm

* Chiéu dai cuia van ddy dam phu :

L., = Ly, —bye - 2.8, = 280- 22 —2x3 =252 cm

. 100

350
250

250
11.3.1Xéac dinh khoang cach cét chong van day :
* Tinh tai tdc dung 1én van day
- Trong luong ban than dam
g, =0,25x0,35x2500 = 218,75 kg/m
g", =0,25x0,35x2500x1,1 = 240,63 kg/m

- Trong lugng vén :
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g, =(0,25x2x0,03 + 0,25x0,04 )x600 = 15 kg/m

g", = (0,25x2x0,03 + 0,25x0,04 )x600x1,1 = 16,5 kg/m
* Hoat tai tic dung 1én van day :

- Do d6 va dam bé tong :

P* = 400x0,25 = 100 kg/m

P" =400x0,25x1,3 = 130 kg/m

—Téng tai trong tdc dung 1én van khuon diay dam la:
q° =g+ g%+ P =218,75+15 +100 = 333,75 kg/m
q"=g"+ g+ P"=240,63+16,5 +130 = 387,13 kg/m

* S0 d6 tinh toan: coi van khuon day dam 1a mot dam lién tuc chiu tai trong phan bo
déu "= 333,75 kg/m; q" = 387,13 kg/m, cac gobi tua la cic cay chong.

g= 387,13 Kg/m

mw L
Mmax=q.I'/10=60,49 kg/m
* Momen khang u6n ctia van khuon

_b-h? 2547

=66,7 cm®
6

w

* M6 men 16n nhat:

qtt IZ
Mmax = 10 < [G]W

Trong d6: [o] : ting suat cho phép clia van khuon gb = 90 kG/ cm?.

L = OW-o _ [10-667-90 ;0,5 oy
. 3.871

* Chiéu dai cua van ddy dam phu :
L4, =252 cm

* S6 cot chong cho 1 dam doc:
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* Bo tri cOt chong cho van ddy dam phu :

VAN KHUON

0 @\CC)T CH(A),I\%}
|

60| 800 800 | 800

|60

2520

* Kiém tra do vong theo cong thiic:
B th-IA

=1 <
128.E.J [f]

tt

Trong do:
E: mo6 dun dan hoéi ctia gb =1,2x10° kG/ cm®.

b-h* 25.4°

J : mo6 men quan tinh cua van khuon ; J =

3,34-80*

¢ = - =0,067cm
128-1,2-10°-133,3
* Po vong cho phép:
I 80
= —=——=0,2cm
] 400 400

=133,3 cm’

f,, < [f] vay van khuon dam bao diéu kién vé do vong va khoang cach céc thanh nep

ding 1=80 cm 1a hgp ly

11.3.2Tinh toan va kiém tra cot chéng day dam :
* Tai trong tac dung lén mot cot chong :

N, = q.1 = 3,871x80 = 309,68 kg

* Chiéu cao coOt chong dam phu :
H.=360-35-4-10-10=301 cm

Chon cot chong c6 tiét dién 10 x10 cm

* Kiém tra do 6n dinh ctia cot chong :

Cyq = N . F =90 kg/cm?
p.F B
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¢ : hé s06 uon doc phu thudc vao do manh A

F: dién tich tiét dién cot chong, F = 10x10 = 100cm®

L - \/j _[1333 105
F V12.100

u-h1.301

P06 manh ctia cOt A = ——===——- =285,59
Imin 1’ 05
3100 B 3100 B
YT To8s59r
Go =068 _ 75 43 kgfem® < b~ = 90 ke/em?

©0,04-100
Vay tiét dién da chon bao dam an toan.

11.3.2Tinh toan va kiém tra van thanh :

Thanh dam cao 25 cm, dung 1 tdm van cao 25cm

a. Tinh khoang cach giita cac nep ding van thanh dam:
* Tai trong tadc dung l1én van khuon thanh dam :

+ ap luc x0 ngang cta bé tong khi do :

q, =n.y.H = 1,3x 2500x0,25 = 813 kg/m*

+ 4p luc do dAm bé tong bang dam dui:

@, = ny xqu = 1,3x 200 = 260 kg/m?.

+ Tai trong tinh toan 1én van khuon :

q'=q, +q, =813 +260 = 1073 kg/m*.

Tai trong phan bd déu trén van khuon 1a:

q"'=1073 x 0,25 = 268,25 kG/m.

q*°=268,25/1,3 =206,35 kG/m.

* So d6 tinh todn: coi van khuon thanh dam la mot dam lién tuc chiu tai trong phan
b6 déu, cac goi tua 1a cac thanh nep ding.

So do6 tinh:
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g= 268,25 Kg/m

van khuon

¥

1
Lg=1,2m

. Lg=12m

-~

L
1

Lg=1,2m

230

q

2
Mmax=q.l /10 =38,63 kg/m

* Momen khang uén ctia van khuon

b-h? 25.3
6

W = =37,5cm?

* MO men 16n nhat:

qtt |2
M, .= 16 <[o]W

268,25 Kg/

q:

th;F\h nep

Trong d6: [o] : ting suat cho phép clia van khuon gb = 90 kG/ cm?.

| < o _ [10-37.590 1164 em
o 2 683

* Chiéu dai cua van thanh dam phu :
L., =252cm

* SO nep ding cho 1 dam phu :

Ny, = 2x(%+1) =2x( 252 +1J: 8 thanh

118,4

c

B6 tri nep ding cho van thanh dam phu :

2 N N =

N VAN KHUON i

™ 4 4 1 ™

2 EP DUNG
60 800 | 800 | 800 60
2520

* Kiém tra do vong theo cong thic:
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'[CI4

g
128.E.J

t

Trong do:

E: mo dun dan héi cia gb =1,2x10° kG/ cm?.

h3 WE
J : m6 men quan tinh cua van khuon ; J = b-h’ _25:4
4
¢ = 2,06 850 =0,041cm
128-1,2-10°-133,3
4
f=f =20 850 = 0,081cm
128-1,2-10-67,5
* Do vong cho phép:
[f] = L:@:0,275cm
400 400

=133,3 cm’

f,, < [f] vay van khuon dam bao diéu kién vé do vong va khoang cédch cac thanh nep

ding 1=80 cm 1a hgp ly
b. Tinh kich thu6c thanh nep ding

Coi chong diing nhu mot dam don gian c6 nhip 1=25c¢m chiu tai trong phan bo déu,

cac goi tua la thanh chong xién va bo nep chan.

- Chon nep ditng bang go.

- Tai trong dong khi d6 BT.

- Tai trong ngang cua vita BT khi d6 va dam.

=> Tai trong ngang sé 1a p"=1073 Kg/m*

* Luc phan bo sé la: q=1073x0,25 = 268,3 kG/m

* Momen 16n nhat trén thanh nep ding sé la

_al’ _2683x0,25°

max = 1,68kG/m= 168kG/Cm
10 10

* Chon bé rong cuia thanh nep diing 1a b=4cm

hz\/ameax z\/6x168 _1.67cm
bxf ] V 4x90

* Chon kich thudc ti€t dién thanh nep ding (4x6)cm.
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3(]

350

1 o®
250

1- VAN KHUON DAY DAM_

2- VAN KHUON THANH DAM

3- VAN KHUON O SAN

4-XA GO DOVANSAN

\ 5- NEP DUNG VAN THANH DAM
\ 6- XA GO DO VAN KHUON DAY DAM

j 7- THANH VANG
8- COT CHONG

I1.4 Thiét ké van khudn san

[1.4.1Tinh van khuén san :

- Van khuon san duoc tao boi cac tam van nho ghép lai v6i nhau tao thanh mot tam
16n van khuon san dugc ké 1én xa go va xa go dugc ké 1én cot chdng . Vi vay khoang
céch giita cdc xa g6 can phai thiét k& dé dam bdo do vong clia van san .

- Dé tinh to4n van khuon san ta cit mot dai ban rong b = 1 m doc theo van khuon clia

N

san.
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a.Xdc dinh tai trong tinh todn ( tai trong phan bo déu)

Chon vén san day 3 cm

* Tinh tai tdc dung 1én san :

- Trong luong BTCT :

g, =0,1x2500 = 250 kg/m

g", =0,1x2500x1,1 = 275 kg/m

- Trong lugng van :

g, =0,03x2500 = 75 kg/m

g", =0,03x2500x1,1 = 82,5 kg/m
* Hoat tai tdc dung 1én san :

- Do nguoi va phuong tién van chuyén :
P, =250 kg/m

P%, =250x1,3 =325 kg/m

- Do d6 va dam be tong :

P*, =400 kg/m
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P, = 400x1,3 = 520 kg/m

—Tong tai trong:

q° =g+ g* + P+ P, = 250+75+250+400=975 kg/m
q"=g"+g"% + P+ P", =275+82,5+325+520= 1202,5 kg/m
b.So do tinh

Coi ban 1a dam lién tuc c6 goi tua tai vi tri ké 1én xa go .

g= 1302,5 Kg/m

A 441\‘74

L=1 | L=1

SN TN
LS A SRS SN

Mmax=q.I/10=13,03 kg/m
c.Tinh toan khoang cach giita cac xa go :

Coi van 1a mot dam lién tuc goi 1én cdc g6i tua 1a cdc xa go co tai trong phan bo déu
q"=1202,5 kg/m

* Moémen khang uén cua van khuon

_bh? _ 100x3
6

W =150cm?®

* M6 men 16n nhat:

qtt |2
M, = 16 <[o]W

Trong d6: [o] : ting suat cho phép clia van khuon gb = 90 kG/ cm?.

1< ow.p__ \/10x150x90 — 106 cm
0y 12,025

* Chi€u dai ctia 6 san :
L, =L, b, - 2.8, =420 -22-2x3 =392 cm
* SO xa gbé cho 1 6 san :

N = IL—+1) —392/106 +1 = 5 x4 gb

xagd —

* BO tri xa g0 cho 0 san :
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VAN KHUON 30
|
7 7 7 N Vi
/] A GO /]
900 | 90 | —es0 | 990

3980

* Kiém tra do vong theo cong thiic:

tc.|4
f, = d -
128.E.J
Trong dé:

E: mo dun dan hoéi ciia gb =1,2x10° kG/ cm?.

b.h®  100x3°

J : m6 men quan tinh cua van khuoén ;J = ST 225cm’*
4
=219 o71em
128-1,2-10°-225
* Po vong cho phép:
[f] = 19 0,248 cm.
400 400

f,, < [f] vay van khuon dam bao diéu kién vé do vong va khoang cach céac xa g6 1=99
cm la hop ly

I1.4.2Tinh toan khoang céach gilta cac cot chéng xa go :

Coi xa go l1a cac dam lién tuc dat 1én cac goi tua tai cac vi tri ké 1én cot chong
Xa go chiu tai trong tir vdn san truyén xuong va ban than trong luong cuia xa go
Chon xa g6 c6 kich thuée b x h = 8x10 cm

a. Xac dinh tai trong tac dung lén xa go :

* Tinh tai tic dung lén xa go :

© 7200 (®

l N l

000TI 000
0007

- Trong luong BTCT :
g =0,1x2500x1 = 250 kg/m
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g, =250x1,1 =275 kg/m

- Trong luong van :

g, =0,03x600x1 = 18 kg/m

g, = 18x1,1 = 19,8 kg/m

- Trong lugng xa go :

g, =0,08x0,1x600 = 4,8kg/m

g", =0,08x0,1x600x1,1 = 5,28 kg/m

* Hoat tai tic dung lén xa go :

- Do nguoi va phuong tién van chuyén :

P<, = 250x1=250 kg/m

P*, =250x1,3 =325 kg/m

- Do d6 va dam bé tong :

P*, = 400x 1= 400 kg/m

P", = 400x1,3 = 520 kg/m

- Toéng tai trong:

q° =g+ g< + g%+ P+ P, = 250+18+4,8+250+400=922,8 kg/m
q'=g"+ g%+ g%+ P+ PY, =275+19,845,28+325+520= 1145,1 kg/m

b. So d6 tinh :
g= 1145,1 Kg/m

1

~—

e
| L=1 | L=1 L
e

N7

Mmax=q.I710=11,45 kg/m

¢ .Tinh toan khoang cach cot chong xa go :

Coi xa go 1a mot dam lién tuc goi 1én céac goi tua la cac cot chong c6 tai trong phan
b6 déu q = 1145,1 kg/m

* Momen khang u6n ctia van khuon
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_bh? _ 8x10

5 =13333cm®

W

* Mo men 16n nhat:

qttIZ
My = =5 <[o1W

Trong d6: [o] : ting suat cho phép ctia van khuon gb = 90 kG/ cm”.

I < \/10W.|)'_: \/10xl33,33x90 = 107.8 cm

O 10,311
* Chiéu dai ctia xa go :

L,,=L,—b,-2.8,=720-22-2x3 =692 cm

xago

* S6 cot chong cho 1 xa go :

n, = ( Llwgé +1) = 692/107,8+1 = 8 cot

ct

* Bo tri cOt chong cho 1 xa go(tiét dién 8x10cm):

6920

35, 950 950 - 950 N 950 N 950 950

950

T T 1 1 1

—

&I

| | ke [feorenone || | I

* Kiém tra do vong cuia xa go theo cong thic:

tcl4

q
fo= ———
128E.J

Trong do:

E: mo dun dan héi ciia gb =1,2x10° kG/ cm®.

3 3
J : mo6 men quan tinh ctia van khuon ;J = bh = 8);120 = 666,67cm*
4
.= 9,23 35 =0,073cm
128-1,2-10° - 666,67
* Po vong cho phép:
[f] = SLE 0,238 cm.
400 400
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f,, < [f] vay van khuon dam bao diéu kién vé do vong va khoang cach cédc cot chong

1=95 cm 1a ddm bao an toan.

I1.4.3Tinh toan cot chéng xa go :

Khi tinh toan ta coi cot chong la ciu kién chiu nén ding tam c6 2 dau khép

Chon ding cot chéng bang gb .

* Tai trong tac dung lén mot cot chong :
N, =q.1=9,23x95 = 876,9 kg

- Chiéu cao cot chong xa go :
h,=360-10-3-10-10=327 cm
Chon cot chong c6 tiét dién 10x10 cm

* Kiém tra do on dinh ctia cot chong :

Coq = A F =90 kg/cm?
p.F )

¢ : hé s6 uén doc phu thudc vao do manh A

F: dién tich tiét dién cot chong, F = 10x10 = 100cm?
L = \ﬁ _ 10000 _, o4
F 12x100

9 9 A ¢ h
P06 manh cua cot A = adil

| 1.327

= 1132
i 2,89
, =31c2)o _ 31002 _ — 004
A2 1132
876,9 -
=———" =3623kg/em’< | =90 kg/cm?
Ood 0,242-100 glem’ < f_ g/em

Vay tiét dién da chon bao dam an toan.
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©
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lll.Lap bang théng ké van khudn,cot thép

.1 Tinh khéi lugng céng tdc bé téng.

) L Thé

Kich thudc cau kién tich 1 Sé T6°ng

Chiéu | Chiéu | Chiéu | cdu | luong | thé

Cao | Rong | Dai kién cau tich

Tang Tén Cau Kién (m) (m) (m) (m?) kién (m?)

1 2 3 4 5 6 7 8

Tang 1 Cot truc B,F 0.3 022 | 4.15 0.27 23 6.30
Cot truc E,C 0.5 0.3 3.9 0.59 24 14.04

Déam chinh 1 0.6 0.22 7.2 0.95 12 11.40

Dim phu 035 | 022 4 0.31 12 3.70

Dam cong son 0.35 0.2 1.2 0.08 12 1.01

Ban thang 0.1 1.65 4.25 0.70 4 2.81

Chiéu nghi 0.1 2.65 4.2 1.11 2 2.23

Dam thang

DCT,DCN 035 | 022 4.2 0.32 4 1.29

O san 7,2x4,2m 0.1 4.2 7.2 3.02 9 27.22

O san 4,2x2,2m 0.1 2.2 4.2 0.92 11 10.16

O san 4,2x2,8m 0.1 2.8 4.2 1.18 9 10.58

O san 4,2x1,2m 0.1 1.2 4.2 0.50 9 4.54

Tong 95.27

Tang Cot truc B,F 0.3 022 | 3.25 0.2 92 18.4
2-5 Cot truc E,C 0.5 0.3 3 0.22 96 21.12
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Dam chinh 1 0.6 0.22 7.2 1.1 48 52.8
Dam phu 0.35 0.22 4 0.18 48 8.64
DAam cong son 0.35 0.2 1.2 0.06 48 2.88
Bén thang 0.1 1.65 4.25 0.76 16 12.16
Chiéu nghi 0.1 2.65 4.2 1.01 8 8.08
Dam thang
DCT,DCN 0.35 0.22 4.2 0.37 16 5.92
O san 7,2x4,2m 0.1 4.2 7.2 3.024 36 108.864
O san 4,2x2,2m 0.1 2.2 4.2 1.01 44 44.44
O san 4,2x2,8m 0.1 2.8 4.2 0.5 36 18
O san 4,2x1,2m 0.1 1.2 4.2 1.42 36 51.12
Téng 352.424
Ill.2 Tinh khdi luong cdc céng tdc vdan khudn.
Kich théc ciu kién Dién . ,
tich 1 S61l- | Tong
Chiéu | Chiéu | Chiéu | cau ong dién
Cao | Rong | Dai kién cau tich
Tang Tén Cau Kién (m) (m) (m) (m2) kién (m2)
1 2 3 4 5 6 7 8
Tang 1 Cot truc B,F 0.3 022 | 4.15 432 23 99.27
Cot truc E,C 0.5 0.3 3.9 6.24 24 149.76
Dam chinh 1 0.6 0.22 7.2 10.22 12 122.69
Dam phu 0.35 0.22 4 3.68 12 44.16
Dam cong son 0.35 0.2 1.2 1.08 12 12.96
Ban thang 0.1 1.65 4.25 7.86 4 31.45
Chiéu nghi 0.1 2.65 4.2 11.97 2 23.94
Dam thang
DCT,DCN 0.35 0.22 4.2 3.86 4 15.46
O san 7,2x4,2m 0.1 4.2 7.2 31.68 9 285.12
O san 4,2x2,2m 0.1 2.2 4.2 10.08 11 110.88
O san 4,2x2.8m 0.1 2.8 4.2 12.60 9 113.40
O san 4,2x1,2m 0.1 1.2 4.2 5.88 9 52.92
Téng 1062.00
Tang Cot truc B,F 0.3 022 | 3.25 3.38 92 | 310.96
25 Cot truc E,C 0.5 0.3 3 4.8 96 460.8
DAam chinh 1 0.6 0.22 7.2 10.22 48 490.752
Dam phu 0.35 0.22 4 3.68 48 176.64
DAam cong son 0.35 0.2 1.2 1.08 48 51.84
Ban thang 0.1 1.65 4.25 7.86 16 125.8
Chiéu nghi 0.1 2.65 4.2 11.97 8 95.76
Dam thang
DCT,DCN 0.35 0.22 4.2 3.86 16 61.824
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O san 7,2x4,2m 0.1 4.2 7.2 31.68 36 1140.48
O san 4,2x2,2m 0.1 2.2 4.2 10.08 44 443.52
O san 4,2x2,8m 0.1 2.8 4.2 12.60 36 453.6
O san 4,2x1,2m 0.1 1.2 4.2 5.88 36 211.68
Téng 4023.66
.3Théng ké khéi luong cét thép
. . Khéi Téng khoi
. S The tich cau | Ham lugng )
Tang Tén Cau Kién . 5 i Luong luong thép
kién (m’) Thép (%) )
Thép (T) (T)
1 2 3 4 5 6
6.3 34
Cot 5.429
14.04 3.34
Tang 1 Dam 16.11 1.1 1.391 12.311
San 52.50 1.2 4.946
Thang bo 6.32 1.1 0.546
18.4 1.46
Cot 4.529
' 21.12 3.34
Tang 2-5 Dam 64.32 1.1 5.554 33.294
San 222.42 1.2 20.952
Thang bo 26.16 1.1 0.566

IV.Ky thuat thi cdng cac céng tac van khudn, bé tdng, cét thép.

IV.1 :Cbng tdc van khuén
IV.1.1Chuén bi:
Vian khuon phai dugce xép diing chling loai dé tién sir dung.

Bé mat van khuon phai nhin, phang, duoc bao dudng sau mdi khi thdo d& van khuon
dong thoi van khuon phai duoc cao sach bétong kho va dit bam vao.

IV.1.2Yéu cau:

bam bao ding hinh dang, kich thudc két cau.
Dam bao do ciing va do 6n dinh,khong cong vénh
Phai phéng, khit nhim trdnh mat nu6c ximang.

Gon nhe,tién dung,dé thdo lap khong gay kho khan cho viéc lap, dat cot thép, dAm
bétong.
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Hé gido, cot chong phai ké trén nén ciing va dung kich dé diéu chinh chiéu cao cot

chong.
IV.1.3Lap van khuon cot:

Nghiém thu cot thép: Trude ghép van khuon cot, phai 1am bién ban nghiém thu cot
thép. Bién ban nghiém thu phai ghi rd cac di€ém sau day: Mac va dudng kinh c6t thép;
so lugng va khoang cdch cot thép; vi tri diém dat cta cot thép; chiéu day 16p bétong
bao vé (cdc vién ké); céc chi ti€t chon sin trong bétong... Sau d6 mdi ti€én hanh lap
dung van khuon cot.

Ghép san 3 mat van khuon cot thanh hop.

Xéc dinh tim cot, truc cot, vach chu vi cot 1én san dé dé dinh vi.

Long hop van khuon cot vao khung cot thép, sau d6 ghép nét mat con lai.

Déng gong cot: Gong cot gdbm 2 thanh thép chit U ¢6 16 ludn hai bulong.

Cac gong dugc dat theo két cdu thiét k€ va sole nhau dé tang tinh 6n dinh theo hai
chiéu.

Doi kiém tra tim va do thang ditng ctia tim va canh sau d6 ding chéng va neo ¢ dinh
van khuon cho chac chan..

Giang chong cot: ding hai loai gidng cot. Phia du6i dung céc thanh chéng gb hoac
thép, mot dau ti 1én gong, 1 dau ti 1én thanh gob tua vao cac méc thép dudi san. Phia
trén ding day neo c6 kich diéu chinh chiéu dai, mot ddu méc vao mau thép duge dé
chd sdn khi d6 bétong san, ddu con lai neo vao gong trén cot.

IV.1.4L4p van khuén dam :

Khi ghép cop pha cho dam ta lap van ddy vao cot truGe sau d6 méi ghép van thanh ,
van thanh dugc ghép tam thoi véi van ddy sau d6 duoc c6 dinh chic chin bdi cac
thanh nep van ddy sau dé dugc c6 dinh chac chin boi cdc thanh nep doc giit chan van
thanh . Nhu vay mdéi dam bao dugc van thanh khong bi phinh chan khi d6 bé tong va
thao van thanh dugc dé dang , thuan tién , gitt dugc géc canh tranh sut mé

Tru6c hét ta phai ciang day dé 14y mat phang cho van ddy dam theo diing cao trinh
thiét k& sau d6 ghép van day dam vao cot theo phuong thiang ding c6 dinh cot chong
roi ghép van thanh sau

Kiém tra cao trinh tim c6t ciia dim sau d6 cd dinh cot chéng van khuon dam tao
thanh hé bat bién hinh
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Tru6c khi d6 bé tong tat ca cac van khuon phai duoc tuéi nuée dé dam bao do 4m cho

van khuon khong hiit nude ctua bé tong

1-TAM GOC TRONG
2-TAMVANSAN

3-TAM VAN DAY DAM

4-TAM VAN THANH DAM

5-NEP CHAN 40 X 80

6-XA GO NGANG DO SAN 8 X12CM
7-XA GO DOC 10X15CM

8-XA GO DO DAM 8X12CACH NHAU 600
9-NEP THANH DAM

10-ONG DIEU CHINH DO CAO
MKICH B i
12-THANH GIANG CHONG PHINH
13-THANH CHONG

14-GIAO PAL

15-DEM GIAO ONG

16-VAN LOT

17-GO CHEN

150

600

3000

|

_

__ﬂTIETC 9 | ]
IV.1.5Van khuon san :

Sau khi 1ap xong van dam va cot ta tién hanh ghép van khuon san
Ciing nhu céc yéu cdu chung cho vén khuon , vdn san c6 do phang va kin khit réit cao

XA GO DO
VAN SAN VAN SAN NEP LIEN KET

= =]

Van san dung nhiing thanh gb ¢6 bé rong 20-30 cm ghép lai v6i nhau va dugc ké 1én
Xa go

Trudc khi d6 bé tong cho dai 16p ¢t ép lén trén mait van tao do nhdm dé€ sau khi thi
cong trat tran duogc dé dang

Pong cac cay chong do xa go

Lap dung cdac xa g6 do san.

Vén khuon san duoc 1ap thanh timg mang va dua 1én céc da ngang

Kiém tra cao do bing may thuy binh hoic ni vo véi cdc vi tri.
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IV.1.6C6ng tac thao van khubn :
- Chi dugc thdo d& coffa sau khi bé tong da dat cuong do qui dinh theo huéng dan
ctia can bo k¥ thuat thi cong.
- Thdo van khuon theo nguyén tac :

+ Thdo van thanh ( thdo van khuon khong chiu luc trude )

+ Théo tlr trén xuong

+ Cot chong va van dday cta dam nhip < 8 m thi dugc thdo khi bé tong dat >
70% cudng do , nhip 16n hon 8 m thi phai dé bé tong dat 100 % cudng do méi duoc
thao van khuon day va cot chong
- Khi thdo van khuon phai c¢6 bién phép tranh va cham hoac chian dong lam hu hong
manh ngoai hoac sit mé cic canh géc cua bé tong va phai dam bao cho van khuon
khong bi hong
IV.2Cébng tdc cét thép.
- Cot thép truée khi dua vao vi tri cAn phdi nin thang va d4nh sach s&

- Cot thép phai ding chling loai , kich thude va duong kinh

- Cat va uon cot thép theo diing hinh dang , kich thudc yéu cau cho timg loai thanh
cua tung cau kién

- Cot thép nhd thi uén bang vam, thét udn. Cot thép 16n uén bang may.

UON MOC —
CHOT GIU, |

&

THEP UON (

UON VAI BO

CHOT GIT !

THEP UGN \ 1

- Khung c¢6t thép duge han hodc budc bang day thép 1 mm , khi n6i budc v6i nhém
thép Al can phai udn neo va doan ghép ndi phai bang 30-40 d

- Khi han ndi phai dam bao duong han va chiéu dai maéi han . Khi duong kinh c6t
thép > 30 d thi dung phuong phdp han n6i dé tiét kiém va dam bdo chat luong
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IV.4.1Dung lap thép cot:

Thép cot dugc gia cong tai xudng va van chuyén dén vi trf thi cong, xép theo chling
loai riéng dé€ thuan tién cho thi cong. Cot thép cot hay khung duoc dung budc thanh
khung.

Vé sinh cot thép cho.

Cot thép cot phai dugc dung truée khi ghép c6p pha cot , bit ddu tir phian c¢6 méng cot
thép dugc han noi véi cot thép chd & phan méng , chiéu dai doan néi = 30 d ( duong
kinh 16n nhat )

Dung con ké bétong dic san cé day thép budc vao cot dai, cach nhau 0,8+1 m.

Cot thép dugc gia cong & phia dudi, duogc cat uon ding hinh dang, kich thudc thiét
ké, dugc xép dat, bo tri theo timg chling loai dé thuan tién cho thi cong, va duoc cin
truc thap dua 1én vi tri 1ap dung.

Bién phdp ldp dung: Pua dl s6 lugng cot dai vao cot thép chd, ludn cot thép doc chiu
luc vao va han véi cot thép cho 6 cot. Sau d6 san déu cot dai doc theo chiéu cao cot.
Néu cot cao ¢6 thé ditng trén san cong tac dé budc; khong duge dim lén cot dai.

IV.4.2C6t thép dam, san:

Bién phdp lap dung c6t thép dAm: Dat doc hai bén didm hé thong ghé ngua mang cac
thanh da ngang. Dat cc thanh thép cau tao 1én cac thanh da ngang d6. Luon c6t dai
duoc san thanh tiig tdm, sau d6 luon co6t doc chiu luc vao. Sau khi budc xong, rit xa
ngang ha c6t thép xuoéng van khuon dam.

Cong tac chudn bi: Sau khi kiém tra viéc lap dung van khuon san xong, ti€én hanh rai
mot 16p nilon chdng hién tuong ro ri nude xi mang khi thi cong, sau d6 tién hanh dat
cot thép cho san. Can phai chinh cho chinh xac vi tri cot thép khi dat vao vi tri thiét
ké.

Cot thép san da gia cong & phia duéi truée khi dung can truc thap ciu lén. Dung céc
con ké bang bétong dé dam bdo 16p bétong bao vé cot thép. DE dam bao chiéu cao
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tinh toan cta 16p thép phia trén va khong bi vong xuong ta st dung cac miéng dém
bang bétong.

Chu y khong duoc dam 1én c6t thép khi thi cong.

Pé thuan tién cho viéc dit cot thép, véi dam cé nhiéu cot thép dugc ghép trude van
dday va mot bén van thanh, sau khi dat xong cot thép thi ghép not bén van thanh con
lai va ghép van san.

Cot thép phai dam bao khong bi xé dich, bién dang, dam bao cu li va khoang cach
bang chat luong cdc m6i néi, moi budc va khoang cach giita cac con ke.

Cot thép san dugc budc chic chin va duoc budc theo so do quy dinh dé dam béo cot
thép khong bi xé dich.

Duéi cédc méi ndi, budc ciia thép san thi ta dé sin céc con ké bétong dé dam bao
chiéu day 16p bao vé thép san.

IV.3.Cdng tac bé tong :

* Nguyén tdac chung :

- Bé tong tron xong phai d6 ngay khong dugc dé 1au. Dam béo viéc tron, van chuyén,
do trong thoi gian ngén nhat < 2 gio .

- Khi d6 khong dé bé tong roi tw do qui 2 m

- Chiéu day méi I6p bé tong phai dam bao ddm thau su6t va d6 bé tong lién thanh
khoi

- Bé tong phai dé lién tuc , d6 t6i dau thi ddm dén do , trudng hop phai dimg lai thi
dirng dung vi tri mach ngung

- Néu phai do bé tong ¢ do cao > 2,5 m thi ta phai ding 6ng voi voi
- D6 theo nguyén tic xa trudc , gan sau

- Phai tuan tht quy pham , chat lugng vat liéu , thanh phan cap phoi dam bao ding
thiét k€ , dung ti 1&

- Tru6c khi d6 can phai ki€m tra lai hinh ddng kich thudc vi tri , do 6n dinh cta van
khuon va cot thép

- Kiém tra san cong tac , cdc cot chong , ném , day ching , san ¢6 chic chin va bén
vitng khong. Trong sudt qud trinh d6 bé tong tat ca nhitng sai sét , hong héc can khic
phuc kip thoi

- Cac phuong tién van chuyén bé tong cin phai kin dé tranh 1am chay nuGc xi mang
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IV.3.1.Thi céng bé tong cot
Do chiéu cao cot < 5 m nén c¢6 thé tién hanh do lién tuc.
Bé tong duoc do tir xe vao ben.

Dung can truc nhic ben, dua dén vi tri cot dang thi cong. Cong nhan ding trén san
cong tac diéu chinh ben kéo nap, trit bé tong xudng san cong tic. Sau d6 cong nhan
s& xtic d6 vao cot theo cilra d6 bé tong. Nhitng cot clia cong trinh nay khi d6 bé tong
phai c6 clra d6 & gifta than cot d€ dam bao chiéu cao roi tu do khong qud 2 m.

Trudc khi d6 phai 1am vé sinh chan cot sach sé

Chiéu cao mbi 16p do tir 30+40cm thi cho ddm ngay

Khi d6 bé tong can chud y dén viéc dat thép chd cho dam.

*Dam bé tong:

Bé tong cot dugc do thanh timg 16p day 30 <40 (cm) sau d6 dugc dam k§ bing ddm
dui. DAm xong 16p nay méi dugc d6 va dam 16p tiép theo. Khi dim, 16p bé tong phia

trén phai an sau xuong 16p bé tong dudi tir 5 =10 (cm) dé 1am cho hai 16p bé tong
lién két v6i nhau.

Khi rit ddm ra khoi bé tong phai it tir tir va khong duoc tat dong co trude va trong
khi rit ddm vi 1am nhu vay s€ tao ra mot 16 rong trong bé tong.

Khong dugc dam qua 1au tai mot vi tri, tranh hién tuong phan tang. Thoi gian dam tai
mot vi tri < 30 (s). Pam cho dén khi tai vi tri ddm néi nuée xi mang bé mat va thay
bé tong khong con xu hudng tut xuong nita 1a dat yéu cau.

Khi ddm khong dugc bo sét va khong dé qua ddm cham vao c6t thép 1am rung cot
thép phia sau noi bé tong dang bat dau qua trinh ninh két ddn dén 1am giam luc dinh
gifra thép va bé tong.

*Cong tdc bao duong bé tong cot

Sau khi d6, bé tong phai dugc bao dudng trong diéu kién nhiét do va do am thich hop.
Bé tong mdi do xong phai duoc che chian dé khong bi anh hudng clia ning mua.

Bé tong phai dugc giit 4m it nhat 12 bay ngay dém. Hai ngay dau dé giit do 4m cho bé
tong thi ¢t hai gid tu6i nuGec mot 14n, 1an ddu tudi nude sau khi do bé tong 4 +7 gio,
nhiing ngay sau 3 +10 gio tuéi nuéc mot 1an tuy thudc vao nhiét do cua moi trudng.
9.4.3.2Bé téng dam san

*Cdc yéu cdu doi vdi vita bé tong:
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Vita bé tong phai dugc tron déu va dam bao dong nhat thanh phan.

Phai dat duoc mac thiét ké: vat liéu phai ding chung loai, phai sach, phai duoc can
dong ding thanh phan theo yéu cau thiét ké.

Thoi gian tron, van chuyén, d6, ddm phai dugc rit ngén, khong duoc kéo dai thoi
gian ninh két cua xi mang.

Bé tong phai c6 do linh dong (do sut) dé thi cong, dap ung duoc yéu cau két cau.

Phai kiém tra ép thi nghiém nhiing mau bé tong 15x15x15(cm) duoc dic ngay tai
hién trudong, sau 28 ngay va dugc bao dudng trong diéu kién gan giong nhu bao
dudng bé tong trong cong truong c6 su ching ki€n cua tit ca cac bén. Quy dinh ct 60
m’ bé tong thi phai dic mot t6 ba miu.

Cong viéc kiém tra tai hién trudng, nghia 1a ki€ém tra ham lugng nudc trong bé tong
bang cach kiém tra do sut theo phuong phép hinh chép cut . G6m mot phéu hinh nén
cut dat trén mot ban phang dugc c6 dinh bai vit. Khi xe bé tong dén ngudi ta 1ay mot
it bé tong d6 vao phéu, dung que sit choc khoang 20 =+ 25 14n. Sau d6 thdo vit nhac
phéu ra, do do sut xuong ctia bé tong. Khi do sut cua bé tong khoang 12 cm 1a hop ly.
Giai doan kiém tra do sut néu khong dat chat luong yéu cau thi khong cho d6. Néu
giai doan kiém tra ép thi nghiém khong dat yéu cau thi bén ban bé tong phai chiu
hoan toan trach nhiém.

*Thi cong bé tong

Dung vita xi mang dé rira 6ng van chuyén bétong trude khi do.

Xe bétong thuong pham I vao va trit bétong vao xe bom da chon (N = 90 m3/h), xe
bom Bé tong bat ddu bom.

Nguoi diéu khién gift voi bom ding trén san tdng vira quan sat vira diéu khién vi tri
dat voi sao cho hop vdi cong nhan thao tdc d6 bétong theo huéng d6 thiét k&, tranh
don bé tong mot chd qué nhiéu.

D6 betong theo phuong phép do tir xa vé gan so vdi vi tri can truc thdp. Trudc tién do
bé tong vao dim. Huéng d6 bé tong dam theo hudng do bé tong san, do tir truc E dén
truc A va d6 dén dau ta tién hanh kéo 6ng bé tong d6 dén dé.

B6 tri ba cong nhan theo st voi dé va diing cao san bé tong cho phang va déu.

D6 duoc mot doan thi ti€n hanh ddm, ddm bé tong dim bang dam dui va san bing
dam ban. Cach dam dam dui da trinh bay & cac phan truée con dam ban thi ti€n hanh
nhu sau:
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Kéo dam tur tir va dam bao vi tri sau goi 1én vi tri trude tir 5-10cm.

Dam bao gid thiy vita bétong khong sut lin 16 rét va trén mit néi nudc xi mang thi
thoi tranh dAm mot cho 1au qua bétong sé bi phan tdng. Thudng thi khoang 30-50s.

Sau khi d6 xong mot xe thi 1bi xe khac vao do tiép. Nén bo tri xe vao do va xe do
xong di ra khong bi vudng mac va dam bao thoi gian nhanh nhat.

Cong tac thi cong bétong cit tudn tu nhu vay nhung van phai dam bao cac diéu kién

sau:

- Trong khi thi cong ma gap mua van phai thi cong cho dé€n mach ngiing thi cong.
Dicu nay thudong gap nhat la thi cong trong mua mua. Néu thi cong trong miia mua
can phai c6 céc bién phap phong ngira nhu thoat nuée cho bé tong da do, che chan
cho bétong dang d6 va céc bai chita vat liéu.

- Néu dén gio nghi hodc gap troi mua ma chua do t6i mach ngimg thi cong thi van
phai d6 bé tong cho dén mach ngimg méi duoc nghi. Tuy nhién do cong suit may

. MACH NGUNG

THI CONG _—

HUGNG B0 BT

——

AN

1/4

bom rat 16n nén c6 thé khong cin bo tri mach ngiing (d6 bé tong lién tuc)

- Mach ngimg (néu cin thiét) can dat thang ding va nén chudn bi cdc thanh van gb dé
chian mach ngig; vi tri mach ngiing nim vao doan1/4 nhip san.

- Tinh todn s6 lugng xe van chuyén chinh xac dé tranh cho viéc thi cong bi gidn
doan.

- Khi d6 bé tong & mach ngling thi phai 1am sach bé mit bé tong cii, tu6i vao dé nudc
hé xi mang r6i mdi tiép tuc d6 bé tong méi vao.

- Sau khi thi cong xong can phai rira ngay céc trang thiét bi thi cong dé ding cho céc
14n sau tranh dé vira bétong bam vao lam hong.

*Cong tdc bao duong bé tong :
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Bé tong sau khi d6 tir 10+12h duoc bao dudng theo tiéu chuan Viét Nam 4453-95.
Can chd y tranh khong cho bé tong khong bi va cham trong thoi ky dong cing. Bé
tong dugc tusi nude thudng xuyén dé gitt do 4m yéu ciu. Thoi gian bao dudng bé
tong theo bang 24 TCVN 4453-95. Viéc theo d6i bao dudng bé tong dugc cac k¥ su
thi cong ghi lai trong nhat ky thi cong.
Bé tong phai duoc bao dudng trong diéu kién va do 4m thich hop.
Bé tong mdi do6 xong phai duoc che chin dé khong bi anh hudng ctia 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 gio.
Phuong phap bao dudng:
- Tu6i nudc: Bé tong phai dugc gitt 4m it nhat 14 7 ngdy déem. Hai ngay dau dé giit do
am cho beé tong ctt hai gid tudi nuéec mot 14n, 14n ddu tu6i nudc sau khi do beé tong 4
+ 7 gi0, nhiing ngay sau 3 + 10 gio tudi nudc moét 1an tuy thudc vao nhiét do moi
truong (nhiét do cang cao thi tudi nuéc cang nhi€u va nguoc lai).
- Béo dudng béng keo: Loai keo phd bién nhat 1a keo SIKA, str dung keo bom 1én bé
mat két ciu, n6é lam giam sy mat nudc do boc hoi va dam bao cho bé tong ¢6 duoc do
4m can thiét.
- Viéc di lai trén bé tong chi cho phép khi bé tong dat 24 (KG/cm?2) (mua he tir 1 +2
ngay, mua dong khoang ba ngay).
*Stta chita khuyét tdt trong bé téng
Khi thi cong bé tong cot thép toan khoi, sau khi da thao d& van khuon thi thuong xay
ra nhitng khuyén tat sau:
a. Hién tuong r6 bé tong:
Céc hién tuong ro:
- R6 mat: Rb ngoai 16p bao vé cot thép.
- RO sau: Ro qua 16p cot thép chiu luc.
- RO thiu sudt: rd xuyén qua két ciu.

Nguyén nhdn:
Do van khuon ghép khong khit 1am ro ri nuGe xi mang. Do vita bé tong bi phan tang
khi d6 hoac khi van chuyén. Do dam khong k§ hodc do do day cua 16p bé tong d6
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qua 16n vuot qua anh hudng cua dam. Do khoang cdch giita cac c6t thép nho nén vira
khong lot qua.

Bién phdp svia chita:

Doi véi ré mdr: Dung ban chai sét ty sach cdc vién dd ndm trong vung rd, sau d6
diing vita bé tong séi nhd mac cao hon méc thiét k€ trat lai xoa phang.
Dol voi ré sau: Dung duc sat va xa beng cay sach cac vién dd nam trong vang 10, sau
do ghép van khuon (néucén) d6 vita bé tong soi nho méc cao hon mac thiét k&, ddm
Ky.
D61 voi 1o thdu sudt: Trube khi stra chita can chong dd két cau néu can, sau d6 ghép
van khuon va d6 bé tong mac cao hon mdc thiét k&, dam ky.
b. Hién tuong trdng mat bé tong:

Nguyén nhdn:
Do khong bao dudng hoac bao dudng it nuéc nén xi mang bi mat nude.

Sita chita:
Dép bao tai cat hoac mun cua, tuéi nuGe thudng xuyén tir 5 +7 ngay.
c. Hién tuong nit chan chim:
Khi thdo van khuon, trén bé mit bé tong c6 nhitng vét nit nho phat trién khong theo
huéng nao nhu vét chan chim.

Nguyén nhdn:
Do khong che mat bé tong mdi do nén khi trdi ning to nude boc hoi qua nhanh, bé
tong co ngot lam nuit.

Bién phdp sita chita:

Dung nudc xi mang quét va trat lai sau d6 phu bao tai tuéi nuéc bao dudng. C6 thé
dung keo SIKA, SELL .. bang cach vé sinh sach s& r6i bom keo vao.

VChon can truc va tinh toan ning suét thi céng:

V.1 Chon can truc.

- D6i v6i céc nha cao ting (cong trinh thiét k& cao 5 ting), d€ phuc vu cho cong téc
bé tong, chung ta cin giai quyét cic van dé nhu van chuyén ngudi, van chuyén van
khuon va c6t thép cling nhu vat liéu xay dung khac 1én cao.Do dé6 ta can chon phuong
tién van chuyén cho thich hgp vé6i yéu cau van chuyén va mit bang cong tdc cia timg
cong trinh.

- Can truc duoc chon hop 1y 1a dap tng dugc cac yéu cau k¥ thuat thi cong
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cong trinh, gia thanh ré.

- Can truc thdp dugc st dung dé phuc vu cong tac van chuyén vat liéu 1én cdc ting

nha (van khuon, sat thép, bé tong... ).
*Can truc thap

Do chiéu dai cong trinh 16n vay ta chon can truc di chuyén trén ray doc theo cong
trinh.

+. Tinh todn chiéu cao ndng méc cdu: Hyc
H,=H,+h, +h, +h;

Trong do:

H,.: Chiéu cao nang ciu can thiét.

H,: D0 cao clia cong trinh.(d6 cao 16n nhat). H,= 18 (m).

h,: Khoang céch an toan, h; = 0,5 + 1 m.

h,: Chiéu cao céu kién h, =2 m.

h;: Chiéu cao dung cu treo budc, h; = 1,5 m.

Vay chiéu cao nang can thiétla : H =18 + 1 +2 + 1.5 =22,5 (m).

+. Tinh todn tam vdi cdn thiét: Ryc.

R, = B+S

Trong do:

B: chiéu rong nha, B=12,2m

S: 1a khoang céch tir diém bat loi nhat dén vi tri may ding:

Dat can truc thap khi h6 méng da 14p xong thi khoang cach dat can truc tinh tir mép
cong trinh s€ la: S> L,+L/2+2

L,: Bé rong gido, 1, = 1,2 m.

1.:Kich thu6c chiéu ngang 16n nhét ctia phan bé truc L =4,5/2=2,3(m)
2m: Khoang céach an toan:

Vay S=1,2+2,342=5,5(m)

Vay. R, =B+S=12,2+5,5=17,7m

+. Tinh todn trong lugng mot lan cdu: Q=9 +q +q,
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Vé6i  q, : trong lugng ban than bé tong
q, : trong luong chia vat gia c6 thiét bi, cau kién
g, : trong luong thiét bi treo buodc

- Chon cau kién 12 thung van chuyén vita bé tong chuyén dung vdi dung tich 6501,
chi€u cao thung 1a 2 m

Trong lugng thung q, = 0,2 tin ; q, = 0,05 tin
— Q,.=(0,652,5+0,2+0,05).1,1 = 1,88 tin

Trén co s& nay ta chon loai can truc thap doi trong & duéi ma hiéu KB 308 c6 cac

thong s6 nhu sau :

H=32m

Rx=25m, R;,=125m
Quey =8T, Quu=32T

Ve = 12 - 60 m/phuit

V.. = 18,4 m/phit

nang

V quay = 0,6 vOng / phut

Chan dé = 4,5x4,5m

* Tinh todn nang suat can truc :

Tinh nang suat cua cau truc trong mot ca.

Nang suat cta ciu truc dugc tinh theo cong thic:
N=8.Q.ng.k,.kg

Trong do:

n,: 1a s6 chu ky thuc hién trong 1 gio.

Q: Trong tai cua can truc 6tam v6i R, =25m = Q=32 (1)

t..: 1a thoi gian thuc hién mot chu ky: t =t +t,

Trong d6
;= gng + Ly +2.tgue= 3,82phiit. Thoi gian lam viéc cha cén truc.
S 18
T ...= — = — = 0,6 (phut).
nang Vn 30 (p )
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(S, 1a khoang cach tir mat dat dén san mai S, = 18( m)

S 18
T,, . —~ ==— =23,6(phut).
ha = Vh 5 (p u)
O e 120 co 1t
T 22— =2, = 1,1 (phut) (Gia thiét 120°
quay = 3600.unay 360,0’6 (p u ) ( 14 1€ quay )

= T, = 0,6+ 3,6 +2x1,1 = 6,4 (phut)
t,: Thoi gian treo budc thao dd méc, dua cau kién vao vi tri.
Lay t,=5 phut.

=1, =6,4+5=11,4 phit. :>nck=% _ 5,26 (chu ki)

k,=0,7 : Do nang cic loai cau kién khéac nhau
k,,=0,8 : Hé s6 st dung thoi gian

Nang suat lam viéc trong 1 ca :

=N =8x 3,2 x 5,26x 0,7 x 0,8 = 75,4 tan /ca

Vay v6i khoi luong dé beé tong va khéi lugng van chuyén cot thép van khuon ...nhu

vay thi nang sudt cua can truc hoan toan dugc dam bao.
V.3 Chon mady van thang

Dé phuc vu van chuyén vat liéu roi cho qua trinh thi cong, ta sir dung thang tai loai
chon thang tai TP-12, b6 tri sat than cong trinh, dam bao chiéu cao va tai trong van

chuyén. Cac thong so ky thuat sau:
+ Chi€u cao nang t6i da : H=27 m.
+ Van téc nang : v=0,3 m/s.
+ Stic nang : 0,5 tan.
* Nang suit cua thang tai : N = Q.n.8.k,.
Trong d6 :Q : Stic nang cta thang tai. Q = 0,5 (T).
k, : Hé s6 stir dung thoi gian. K, = 0,8.
n : Chu ky lam viéc trong mot gio. n = 60/T.
T : Chuky lam viéc. T=T, + T,.
T, : Thoi gian nang ha. T, =2x18/0,3 =120 (s).
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T, : Thoi gian chd boc xép, van chuyén cau kién vao vi tri.
T,=10 (phut) = 600 (s)

Dodé: T= T, +T,= 120 + 600 =720 (s).
N = 0,5x(3600/720)x8x0,8 = 16 (T/ca).

Pé dam bao tién do trong thi cong ta chon 2 may van thing
VI.Chon may dam, may trén va dé bétong
VI.1Chon mdy ddm phuc vu thi c6ng dé béténg
VI.6.1Chon dam dui cho dé béténg cot
Chon may dam hiéu U50, c6 cac thong s6 k¥ thuat sau :
+ Puong kinh than dam : d = 5 cm.
+ Thoi gian dam mot cho : 30 (s).
+ Bén kinh tac dung cta dam : 30 cm.
+ Chiéu day 16p dam : 30 cm.
Ning sudt dim dui duoc x4c dinh : P = 2 k.r,’x8x3600/(t, + t,).
Trong d6 : P: Nang suét hitu ich cua dam.
K :Heéso, k=07
r, :Bankinh anh huéng cia dam. r, = 0,3 m.

&  : Chiéu day 16p bé tong moi dot dam. & = 0,3 m.

t, : Thoi gian dam mot vi tri. t; = 30 (s).

t, : Thoi gian di chuyén dam. t, =6 (s).

= P = 2x0,7x0,3*x0,3x3600/(30 + 6) = 3,78 (m?/h).
Ning sudt 1am viéc trong mot ca : N =k .8.P =0,7x8x3,78 =21 (m’/h).
Vay ta chon 2 dam dui U50.
VI.6.2Chon dam ban cho d6 béténg san
Chon may dam ban phuc vu cho cong tac thi cong bé tong san.
Chon may dam U7, c6 cac thong s6 ki thuat sau :
+ Thoi gian dAm mot cho : 50 (s).

+ Bén kinh tac dung cta dam : 20 + 30 cm.
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+ Chiéu day 16p dam : 10 + 30 cm.

+ Nang suit 5 + 7 m’/h, hay 28 + 39,2 m’/ca.

Vay ta can chon 2 may dam ban U7.

VI.6.3Chon may trén viia

Chon mady tron vira phuc vu cho cong tac xay va trat tuong.
Ta chon mdy tron vita SB-133, c6 cac thong so k¥ thuat sau :
+ Thé tich thung tron : V =75 (I).

+ Theé tich sudtliéu: V,= 60 (1).

+ Nang suét 2,6 m’/h, hay 20,8 m’/ca.

+ Van toc quay thung : v =550 (vong/phiit).

+ Cong suat dong co : 4 KW.

Vita cho cong tac xay, trat duoc tinh todn cu thé vé nhu cau duing 16n nhat trong ngay
trong phan thiét k& tong mat bing xay dung. Cong tac xAy, trat mic du c6 khoi luong
16n nhung theo du tri s€ duoc thi cong trong thoi gian kha dai nén nhu cau sur dung
vita 1a khong qua 16n. Viéc chon may tron nhu trén 1a dam bao nhu cau sir dung, Mat
khdc, may tron c¢d nho c6 tinh linh dong cao, c6 thé van chuyén thang 1én cic ting dé
phuc vu cong tac xay, trat cua ting do

VII.LKy thuét xay, trat, op lat hoan thién

VII.1Cbng tac xdy

VII.1.1Nguyén tac

Cong tac xay tuong dugc chia thanh ting dot, cé chiéu cao tir 0,8+1,2m. VGi mot dot

xay c¢6 chiéu cao nhu vay thi nang suat xay 1a cao nhat va dam bao an toan cho khoi

A

xay.

Thuc t€ mat bang cong tdc xay phan bo khic véi cong tac d6 bétong, song dé don
gian ta van dua vao cac khu cong tac nhu doi véi cong tac bétong. Cong tac xay duoc
thuc hién tir tang trét dén mai, hét phan doan nay dén phan doan khéc.

VII.1.2. Yéu cau
Cang day theo phuong ngang dé 14y mat phang khoi xay.
Dit doi ding dé tranh bi ngiéng, 16i 16m.

Gach dung dé xay 1a loai gach c6 kich thuéc 105x220x65, Rn = 75kg/cm?.
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Gach khong cong vénh nut né. Trude khi xay néu gach kho thi phai tudi nudc udét
gach, néu gach udt qua thi khong nén ding xay ngay ma dé kho mdi xay.

Vita xay phai dam bao do déo dinh, phai dugc pha tron ding ti 1€.

Khong dé vita lau qua 2 gid sau khi tron.

Khéi x4y phéi dic, chac, phang va thang ding, tranh x4y tring mach.

Bao dam gidng trong khoi xay theo nguyén tic 5 hang doc ¢6 1 hang ngang.
Mach vita ngang day 12(mm), mach ding day 10(mm).

Khi tiép tuc xay lén khoi xay budi hom truée can phai chd y vé sinh sach s& mat
kh6i xay va phai tudi nuéc dé dam bao su lién két.

Khi xay néu ngimg khoi xay & giita biic tudng thi phai chi y d€ mo giut.

Phai che mua nang cho cdc biic tudng mdi xay trong vai ngay.

Trong qud trinh xay tudng can tranh va cham manh va khong dé vat liéu lén khoi
X4y vira xay.

Khi xay trén cao phai bac gido va c6 san cong tdc. Khong xay & trong tu thé véi
ngudi vé phia trudc hay véi 1én cao.

VIL.1.3. T6 chic xay

Viéc t6 chiic xay hop ly s& tao khong gian thich hgp cho thg xay, gidp tang
nang sudt va an toan lao dong. Moéi thg xay ¢6 mot khong gian goi 1a tuyén xay.
VII.2Céng tdc trat
Hoan thién duoc tién hanh tir ting trén xudng tang dudi.
Thi cong phan mai gom cac cong viéc sau:

+ Xay va trat tuong mai.

Bétong tao doc vé Xé no.
Cot thép bétong chong tham (thép 4).
Bétong chong thdm day 4cm.
Bao dudng ngdm nude xi mang theo quy pham.

Lat gach 1a nem (hai 16p).
+ Lap xa go, lop ton.

+ + + + +

Céc cong tdc hoan thién khdc bao gom: trat trong, dién nuGc & vé sinh, 1ap khung
clra, 14t nén, 1ap cdnh cilra gb son cira, ba va lan ma tit tudng trong, trat ngoai, son

tuong ngoai, 1ap ctra kinh, don vé sinh.

VIl.2.1 Céng tac trat
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*PDé tién hanh cong tdc trdat cdn phdi:
Sau khi dat xong cac khung cira, ctra di, vach ngan.
Dat xong cic 6ng cap thodt, hay trat hét cdc 16 thong qua tudng.
Pat xong cac dng cho duong cap ngam, day dién ngam.
Sau khi tuong xay kho mdi ti€n hanh trat, vi néu trat sém thi vita trat mau dong ciing
hon vira xay tuong lam anh hudng dén qua trinh dong ciing cua tuong va anh hudng
dén khoi xay. Dé dam bao vita trat bAm chic vao khai x4y, vita x4y phai 1om sau
10mm.
*Cong tdc trat thuc hién theo thir ty
Bén trong nha thi: tran trat trudc, tuong cot trat sau.
Bén ngoai nha thi trat trén trudc, trat dudi sau (trat tir trén cao xudng).
Toan cong trinh thi trat trong trude, trat mat ngoai sau, trat tir trén cao xuong dudi.
Khi trat can phai bac gido hodc dung gian gido di dong dé thi cong.
*Yéu cdau cong tdc trdt:
BéE mat trat phai phang va thang, khong c6 cac vét 16, 10m, vét nit chan chim.
Cac duong go phai thang, sic nét.
Cic canh clra s6, ctra di phai dam bdo song song.
Céc 16p trat phai lién két tot v6i tudng va cac két cau cot, dam, san. Lép trat khong bi
bong, rOp
*Ky thudt trat:
Trudc khi trat ta phai lam vé sinh bé mat trat, duc thung nhiing phan nho ra bé mat
trat. Néu bé mat kho phai phun nudc 18y 4m trude khi trat.

Kiém tra lai mat phang can trat, dat moc trat. Moc trat c6 thé dat thanh nhitng diém
sole hoac thanh dai. Khoang cach gitta cic moc bang chiu day tuong xay.

Trat thanh hai 16p: Mot 16p 16t va mot 16p hoan thién. Sau khi trat can phai duoc
nghiém thu chat ché. Néu 16p trat khong dam bao yéu cau vé hinh thic va do bim

dinh thi can phai stra lai.
VII.2.2. Cong tac lat nén
*Tién hanh:

Cong tac 1at nén duogc tién hanh sau khi tién hanh trat tuong.
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*Chudn bi ldt:
Lam vé sinh mat nén.

bénh do doc bang céch dung thude thuy binh déanh xuoi tir 4 géc phong va 14t hang
gach moc phia trong (D6 doc thuong hudng ra phia ngoai hanh lang).

Chuén bi gach lat, vita, va cdc dung cu dung cho cong tac l4t.
*Quy trinh lat:

Cang day dai theo 2 phuong 1am méc dé 1at cho phang.

Trai mot 16p vita xi mang—cat déo xudng phia dudi.

Lat tr trong ra ngoai ctra.

Phai sap xép cdc vién gach an khdp vé kiéu hoa va mau sic hoa.

Sau khi 14t xong ta ding vita Xxi mang trang trau mach. Chd y gat vita xi mang 14p day
céc khe, cudi cling rac xi mang kho dé hidt nudc va lau sach bé mat 16p lat.

*Yéu cdu:

Yéu ciu gach lat nén phai phang d6 mé rong mach vita déu. Thoa man cdc yéu cau
thiét ké.

VII.2.3. Cdng tac son tudng, vach ngan, san dam
*Chudn bi:

Piénh tho bang gidy rdp, lam sach tudng va tran.

Lap gian gido va chudn bi vat liéu.

*Quy trinh son:

Son ba: Duing gidy rap min ddnh phang mot 14n nita. Ba 16p 16t thi nhat 16p nay c6
chieu day moéng, di déu mot luot trén bé mat tudng va miét vira da luc theo 3 hudng
khac nhau. Chi€u day 16p ba < 0.4mm.

Khi 16p thit nhét kho, traing mat, dung gidy rdp min xoa cho that phéng rdi tién hanh
ba ti€p 16p thit hai. Sau khi ba 16p bé mat tudng duoc phi kin, déu nhan thi bat dau
cho son.

Che chan céc khu vuc céan trdanh bam son. LSp 16t ¢6 ty 1& son 0.3kg/m2 tudng, sau
24h thi méi ti€n hanh son ti€p 16p thit hai ty 1& 0.2kg/m2 tuong. Dung gidy rap danh
sach bui bam, lam nhan 16p truée sau do ti€n hanh son 16p cuoi.

Truéc khi 1an son tudng, nhitng chd stit, 16 phai duoc stta chita bing phang.
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*Yéu cdu
Mt tuong phai kho déu.

Nudc son phai quay that déu va loc k§y, pha son vita di dung hét trong ngay lam viéc,
tranh dé qua ngay khéac dung lai.

Khi lan son thi chdi dugc dua theo phuong thang ding, khong dua ngang chéi.
VIl.2.4. Céng tac 18p dung khuén cta

Dung khuon cira phai thang, géc phai ddm bao 90, phai c6 dinh khung cira sau khi
dung lap.

Trong lic 1ap khung ctra khong dugc 1am st seo khung cira, dam bao dudng soi,
canh goc ctua khung ctra bong chuot.

Lap khung nhom kinh. Cong tac nay dugc thuc hién sau khi thi cong xong cac cong
tdc hoan thién khac. Cong tiac nay can dam bao yéu cau vé tinh my quan va do viing
chic ctia khung ctra.

Thong ké khoi lugng xay tuong

R Chiéu Chiéu | Dién tich . Téng thé
. Chiéu day tuong - o, Thé tich )
Tang cao dai trir cua 3 tich
(m) 2 (m”) 3
(m) (m) (m”) (m°)
1 2 3 4 5 6 7
0.22 2.9 6.42 148.9 32.76
0.22 3.25 2.16 112.32 24.7
. 0.22 3.25 3.98 260 57.2
Tang 1-5 152.6
0.11 3.25 3.95 153.9 16.94
0.11 3.5 2.29 67.4 7.4
0.11 3.5 4.2 123.5 13.6
Thong ké dién tich 14t nén
Kich thuéc san ,
. Lo - - S6 luong Tong dién tich
Tang Tén cau kién | Dai Rong Dién tich K (m?)
c m
(m) (m) (m?)
1 2 3 4 5 6 7 8
San 1 7.2 4.2 30.24 12 362.9
Tang 1-5 San 2 4.2 24 10.08 14 141 723.8
San 3 4.2 1.2 5.04 14 70.6
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San 4 24 24 5.76 12 69.1
San 5 4.2 3.38 14.2 2 28.4
San WC 24 1.8 4.32 12 51.8

VIII.An toan lao déng khi thi cdng phan than va hoan thién

VIIl.1An toan lao déng trong cdéng tdc bé téng:

VIII.1.1Lap dung ,thdo d& dan giao:

Khong stir dung dan gido c6 bién dang , ran nit , mon gi hoac thi€u cac bd phan neo
giang.

Khe h¢ giita san cong tac va tudng cong trinh > 0,05 m khi xay va > 0.2 m khi trat.
Ciac cot dan gido phai duoc dat trén vat ké 6n dinh.

Cam xép tai 1én dan gido.

Khi dan gido cao hon 6 m phai lam it nhat hai san cong tac :san lam viéc bén trén,
san bao vé dudi.

San cong tac phai ¢ lan can bao vé va ludi chan.

Phai kiém tra thudng xuyén céc bo phan két cau cuia dan gido.

Khong dung lap , thdo g& hodc lam viéc trén dan gido khi trdi mua.

VII1.1.2Céng tac gia cong 1&p dung cét pha:

Van khuon phai sach, c¢6 ndi quy phong chéng chdy, bo tri mang dién phai phu hop
vGi quy dinh cta yéu cau phong chay.

Cop pha ghép thanh khai 16n phai dim bao viing chac.

Trudc khi d6 bé tong céc can bo k¥ thuat phai kiém tra cop pha, hé cay chong néu hu
hong phai sua chita ngay.

Bao dudng bé tong:

Khi bao dudng phai dung dan gido, khong duogc dung thang tua vao cac bo phan két
cu.

Béo dudng vé ban dém hoic nhitng bd phan che khuat phai ¢ dén chiéu sang.
VI111.1.3Thao d& cét pha:

Khi thdo d& c6t pha phai mac d6 bao ho.
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Chi dugc thdo dd cop pha khi bé tong dat cudg do 6n dinh.
Khi thdo c¢6p pha phai tuan theo trinh tu hop ly.

Khi thdo d& cop pha phai thuong xuyén quan sat tinh trang cac bd phan két cau .Néu
cé hién tuong bién dang phai ngling thao va bao cdo ngay cho ngudi c¢6 trach nhiém.

Sau khi thdo d&d c6p pha phai che chin cac 16 héng ctuia cong trinh , khong dé cop pha

trén san cong tac roi xuéng hoac ném xudng dat.

Thao d& cop pha véi cong trinh ¢6 khau do 16n phai thuc hién ddy du cdc yéu cau néu
trong thiét k& va chong dd tam.

VIII.1.4 An toan lao dong trong cong tac cot thép:

Gia cong cot thép phai tién hanh & khu vuc riéng, xung quanh ¢6 rao chén, bién bao
hiéu.

Cat , uon ,kéo ,nén cot thép phai dung nhitng thiét bi chuyén dung.

Ban gia cong co6t thép phai chic chan.

Khi gia cong c6t thép phai lam sach gi ,phai trang bi ddy du phuong tién bao vé ca
nhéan cho cong nhan.

Khong dung kéo tay khi cit cac thanh thép thanh cdc m4u ngian hon 30cm.

Tru6c khi chuyén nhing tAm ludi khung c6t thép dén vi tri 1ap dat phai ki€ém tra cdc
moi budc, han. Khi cit bo nhitng phan thép thira & trén cao cong nhan phai deo day
an toan.

Khi lap dung c6t thép gan dudng day dan dién phai cat dién .Truong hop khong cat
dién dugc phai c6 bién phap ngan ngtlra cot thép va cham vao day dién.

Trudc khi d6 bé tong phai kiém tra lai viéc 6n dinh clia c6t pha va cay chong , san
cong tac, dudng van chuyén.

L6i qua lai du6i khu vuc dang d6 bé tong phai ¢6 rao chian va bién bdo. Trudng hop
bat buoc c6 nguoi di lai & dudi thi phai ¢6 nhitng tim che chan & phia trén 16i di do.
Cong nhan 1am nhién vu dinh hudng va bom d6 bé tong cin phai ¢6 ging, ung bao
ho.

Khi dung ddm rung dé ddm bé tong cin :

+ Noi dat v6i vo dam rung.
+ Dung day dan cach dién.

+ Lam sach dam.
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+ Ngung ddm 5 -7 phiit sau moi 1an lam viéc lién tuc tir 30 - 35 phiuit.
VIIl.2.An toan lao déng trong céng tac xdy

Kiém tra dan gido ,sap xé&p vat lieu ding vi tri.
Khi xay dén do cao 1,5 m thi phai dung dan gido.
Khong duoc phép :

Pung ¢ bd tudong dé xay.

bi lai trén bo tudng.

Diing trén madi hat.

+ + + +

Tua thang vao tudng dé 1én xuong.
+ DE dung cu ,hodc vat liéu trén bd tuong dang xay.
VIIl.3An toan lao déng trong céng tac hoan thién.

Xung quanh cong trinh phai dat ludi bao vé.

Trat trong, trat ngoai, quét voi phai c6 dan gido.

Khong dung chat doc hai dé 1am vira.

Dua vita 1én san ting cao hon 5 m phai dung thiét bi van chuyén hop 1y.
Thing x0 va céc thiét bi chita dung vita phai dé & nhiing vi tri chac chan.

Khi lap kinh, thudng sir dung thang tua, chd y khong ty thang vao kinh va thanh nep
cua khuon cira.

Thdo lap kinh tai cdc khung cira s0, cra c6 dinh trén cao cn tién hanh tir gido ghé

hay gido congxon.

Khi thao va lip kinh phia ngoai, cong nhan phai deo day an toan va duoc ¢d dinh vao

nhitng vi tri an toan phia trong cong trinh.

Cong viéc quét voi, son, trang tri bén ngoai cong trinh phai ti€n hanh trén gido cao
hoic gido treo. Chi duoc ding thang tua dé quét voi, son trén mot dién tich nho va
thap hon 5m ké tir mat nén. Véi do cao trén 5m, néu ding thang tua, phai c6 dinh dau
thang véi cac bo phan két cau 6n dinh clia cong trinh.

Son khung ctra troi phai ¢6 gian gido chuyén dung va cong nhan phai deo day an
toan. Cam di lai trén khung ctra troi.
Son trong nha hoac st dung cac loai son ¢6 chita chat doc hai phai trang bi cho cong

nhan mat na phong doc.
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Lap kinh ctra troi va mdi nha chi duoc phép tién hanh tir thang treo rong it nhat 6ocm,
trén d6 c6 dong cac thanh nep ngang tié€t dién 4x6¢cm, cach nhau 30 dén 40cm. Thang
treo can duoc ¢6 dinh chic chian, mudn vay trén ddu thang cin ¢ mac treo.

Cong tac 0p bé mit trén cao phai tién hanh trén gian gido: khi 6p ngoai st dung gido
cao, gido treo; khi 6p trong st dung gido ghé.
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Chuong 2

Phan Ill: T6 chirc thi cong
2.1

2.2 |.Lap tién d6 thi céng
2.2.1.11.1Muc dich

- Cong trinh thi cong la nha cao tang nén viéc thi céng doi hoi phai dwoc
to chtre chat ché, phai dwoc ap dung cac phwong phap thi cong tién tién
nham dam bao chat lwgng, kinh té va théi gian.

- Lap tién do thi cong hop ly de diéu dong nhan lyc, vat liéu, may moc,
thiét bi, phwong tién van chuyén, cau Iap va slr dung cac ngudn dién, nudc
nham thi céng tét nhat va ha gia thanh thap nhat cho céng trinh.

- Lap tébng mét bang thi cong hop ly dé phat huy dwoc cac diéu kién tich
cwe khi xay dwng nhu: Diéu kién dia chat, thuy van, thoi tiét, khi hau, huwéng
gio, dién nudc,...Ddng thdi khac phuc dwoc cac diéu kién han ché dé mat
bang thi cdng cé tac dung tét nhat vé kj thuat va ré nhat vé kinh té.

- Trén co s& can dbi va diéu hoa moi kha nang dé huy déng, nghién
ctru, 1ap ké& hoach chi dao thi cong trong ca qua trinh xay dwng dé dam bao
cong trinh dwec hoan thanh dung nhat hodc vwot mire ké hoach thoi gian dé
s&m dwa cong trinh vao st dung.

2.2.1.2 1.2Bién phap
Do khéi lwong thi cdng thay dbi nhiéu.Vi vay & day chon bién phap té chirc
thi céng theo phwong phap so db ngang la thich hop.
Pé thi cédng cdng trinh can cé cac td ddi chinh nhw sau:

- T ¢bng nhan thi céng van khuén cét, vach.

- T6 cdng nhan thi cong cbt thép thép cot, vach.

- T6 cd6ng nhan thi cong bé téng cot, vach.

- T6 cong nhan thao van khuén cot, vach.

- T6 cdng nhan thi cdng van khuén dam, san.

- T cdng nhan thi cong cbt thép dam, san.

- T6 ¢bng nhan thi cong bé tdng dam san.

- T ¢6ng nhan thao van khuén dam san.
Ngoai ra con co cac tb cdng nhan chuyén nghiép tric dién phuc vu cho may
mac thiét bi, hodc tb cdng nhan diéu tiét nuwéc phuc vu thi cong.....
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Tinh toan khéi lwong thi cdng bé tdng dam san cho mét ca khi st dung may
bom.

Tinh toan khéi lwong thi cdng bé téng dam san cho mét ca khi st dung can
truc thap.

2.2.1.3 1.3Tinh toan nhan lwc phuc vu thi céng
Trong mot cdng trinh cé nhiéu bd phan két cidu ma méi bd phan lai co thé co6
nhiéu qua trinh cdng tac t& hop nén (chdng han mot két ciu bé téng cbt thép
phai c6 cac qua trinh cdng tac nhuw: dat cbt thép, ghép van khuén, duc bé
téng, bao dwéng bé tdng, thao d& cdp pha...). Do dé ta phai chia cdng trinh
thanh nhirng bd phan két ciu riéng biét va phan tich két ciu thanh cac qua
trinh céng tac can thiét d& hoan thanh viéc xay dwng cac két cau dé va nhét
la d& c6 dwoc day du cac khéi lwong can thiét cho viéc 1ap tién do.

Muén tinh khdi lwong cac qua trinh cdng tac ta phai dwa vao cac ban vé két
céu chi tiét hodc cac ban vé thiét ké so bo hodc ciing co6 thé dwa vao cac chi
tiéu, dinh mlrc ctia nha nuéec.

C6 khéi lwong cdng viéc, tra dinh mire st dung nhan cdng hodc may moc,
sé tinh dwoc sb ngay cong va sb ca may can thiét, tr d6 co thé biét dwoc
loai tho va loai may can st dung.

Can clr vao ban vé kién truc va tra dinh mdc dw todn xay dwng co ban tinh
duoc khdi lwgng cong viéc va sé nhan cdng s dung trong céng trinh.

Khéi lwong cong tac cla cong trinh dwoc 1ap thanh bang 10.1

Bing 2-1. Bang théng ké khéi lwong céng viéc

Tén c3 .A .| Khéi | Nhan | Téng nhan
én cong viéc Don vi I A e
wong | cong cong
1 2 3 5 6
Phan ngadm
Méng
Ep coc 100m| 82.8 | 82.8 82.8
Dao dat bang may m3 | 11.5 | 54,6 54,6
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DPao d4t tha cong m3 | 198.29 | 99,2 99,2
Bé tong 16t mong m3 | 18.456 | 12 12
C6t thép méng t 9.15 |103,5| 103,5
Van khuén méng m2 | 1046.7 | 310 310
Bé tong mong m3 | 283.7 | 315 315
Thao van khuén mong m2 | 1046.7 | 310 310
Lap dat mong GD1 m3 | 1267.8| 6,3 6,3
Phan than
Téng 1
Van khuén dam san 100m2| 4.14 | 406 406
Cét thép dam san T 119 | 228 228
Bé téng dam san m3 | 106.74 | 316 316
Thao van khudn dam san 100m2| 4.14 | 406 406
Cbt thép cot T | 10.89 | 108 108
Van khuén cot 100m2| 6.45 | 247 247
Bé téng cot m3 | 47.25 | 181 181
Théao van khuon cot 100m2| 6.45 | 247 247
Xay twong m3 | 358.7 | 750 750
Trat cot m2 | 600.6 | 312 312
Tréat trong m2 |1285.46| 257 257
Trat ngoai m2 | 321.1 | 83,5 83,5
Lat nén m2 | 8125 | 13 13
Téng 2
Van khuén dam san 100m2| 4.14 | 406 406
Cét thép dam san T 119 | 228 228
Bé téng dam san m3 | 106.74 | 316 316
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Thao van khudn dam san 100m2| 4.14 | 406 406
COt thép cot T | 10.89 | 108 108
Van khudn cot 100m2| 6.45 247 247
Bé téng c6t m3 | 47.25 | 181 181
Thao van khudén cot 100m2| 6.45 247 247
Xay twong m3 | 358.7 | 750 750
Trat cot m2 | 600.6 | 312 312
Tréat trong m2 [1285.46| 257 257
Trat ngoai m2 | 321.1 | 83,5 83,5
Lat nén m2 | 8125 | 13 13
Tang 3
Van khuén dam san 100m2| 4.14 406 406
Cét thép dam san T 11.9 | 228 228
Bé téng dam san m3 | 106.74 | 316 316
Thao van khudn dam san 100m2| 4.14 406 406
Cot thép cot T 10.89 | 108 108
Van khudn cbt 100m2| 6.45 247 247
Bé toéng cot m3 | 47.25 | 181 181
Thao van khuén cot 100m2| 6.45 247 247
Xay twdng m3 | 358.7 | 750 750
Trat cot m2 600.6 | 312 312
Tréat trong m2 [1285.46| 257 257
Trat ngoai m2 | 321.1 | 83,5 83,5
Lat nén m2 | 8125 | 13 13
Téng 4
Van khuén dam san 100m2 4.14 | 406 406
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Cét thép dam san T 11.9 | 228 228
Bé téng dam san m3 | 106.74 | 316 316
Thao van khudn dam san 100m2| 4.14 406 406
Cbt thép cot T | 10.89 | 108 108
Van khuodn cbt 100m2| 6.45 247 247
Bé tong c6t m3 | 47.25 | 181 181
Thao van khuén cot 100m2| 6.45 247 247
Xay twong m3 | 358.7 | 750 750
Trat cot m2 | 600.6 | 312 312
Tréat trong m2 |1285.46| 257 257
Trat ngoai m2 | 321.1 | 83,5 83,5
Lat nén m2 | 8125 | 13 13
Téng 5
Van khuén dam san 100m2 4.14 | 406 406
Cét thép dam san T 11.9 | 228 228
Bé téng dam san m3 | 106.74 | 316 316
Thao van khudn dam san 100m2| 4.14 | 406 406
Cot thép cot T | 10.89 | 108 108
Van khudn cbt 100m2| 6.45 247 247
Bé tong cot m3 47.25 | 181 181
Thao van khudn cot 100m2| 6.45 | 247 247
Xay twong m3 | 358.7 | 750 750
Trat cot m2 | 600.6 | 312 312
Trét trong m2 |1285.46| 257 257
Tréat ngoai m2 | 321.1 | 83,5 83,5
Lat nén m2 | 8125 | 13 13
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2.2.1.41.4L4p tién dé thi céng
Sau khi d3 tinh toan dwoc khéi lwong cac cdng viéc, khdi lwong lao dong
cho cac cong viéc ta tién hanh sap xép nhan lyc té chire thi cdng sao cho:
- Dat hiéu qua vé kinh té k¥ thuat (tan dung toi da cong suat may moc,
thiét bi thi cong .

- Bat hiéu qua vé mat thoi gian (hoan thanh cong trinh sém nhat c6 thé
hoac theo yéu cau cta chu dau tw).

- Nang cao nang suét lao dong cla tb doi.
- Phan bd mre st dung tién vén, vat tw hop li.

- S6 lwong cong nhan thi cong khong dwoc thay ddi qua nhiéu trong giai
doan thi céng nham diéu hoa vé nhan vat lyc.

- Str dung chwong trinh Project dé Iap tién dd thi cong.
Viéc thanh |ap tién d6 Ia lién két hop ly thoi gian tirng qua trinh céng tac va
sap xép cho cac té ddi cong nhan cing may méc dwoc hoat dong lién tuc.

Bang 2-2. 1.4.1Diéu chinh tién do

- Bay l1a bwdc tién hanh cudi cling clia qua trinh Ip tién do, qua trinh thi
cong thyre té sé co nhirng sai khac so v&i nhirng gi ta lap trong thiét
ké, do vay dieu chinh tién dd thwong tién hanh ngay ca khi cong trinh
da di vao giai doan thi cong.

- Can ¢l vao biéu do nhan lyc, vat liéu, cau kién, phan tram khoi lwgng
cong viéc da hoan thanh ma ta diéu chinh tiéen do v&i muc dich la
nham an dinh lai thoi gian hoan thanh tirng qua trinh sao cho:

+ COng trinh dwgrc hoan thanh trong thoi gian quy dinh.

+ Sb lwong cong nhan chuyén nghiép va may moc thiét bj khéng dugc
thay doi nhiéu cling nhw viéc cung cap vat lieu, ban thanh pham
dworc tién hanh mdét cach diéu hoa.

- Néu cac biéu do co nhitng dinh cao hoic triing sau that thuwong thi
phai diéu chinh lai tién do bang cach thay doi thoi gian mét vai qua
trinh nao dp dé so lwong cdng nhan hoac lwong vat liéu, cau kién
phai thay doi sao cho hop ly hon.

- Néu cac biéu d6 nhan luc, vat liéu va cau kién khong diéu hoa duoc
cung mét ldc thi diéu chi yéu la phai dam bao so lwgng cong nhan
khéng dwoc thay doi hoac néu co thay doi mét cach diéu hoa.

2.3 11.Lap tdng mét bang thi cong
2.3.1.111.1Tinh todn Iwa chon va bé tri mdy méc thiét bj thi céng
Bang 2-3. 11.1.1Céac nguyén tac thiét ké
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Nhirng céng trinh tam dwoc thiét ké chung cho cdng trwdng thi phai phu
thudc theo. Vi du mang lwéi dwdng giao thong trong cong trwedng, khu nha &
gia dinh, mang Iu&i cAp va thoat nwéc, mang lwdi cap dién, hé thdng an
toan bao vé va vé sinh méi trwdng.

Thiét k& mot cach tdi thiéu cac cong trinh tam can thiét nhat phuc vu riéng
cho cbng trinh cda minh.

Phai tuan tht cac quy trinh, cac tiéu chuan ki thuat nhw khi thiét ké cong
trwdng xay dwng.

No6i dung thiét ké bao goém:

Bé tri can truc va cac may maoc thiét bi xay dwng

Bé tri kho bai vat liéu ciu kién.

B tri cac xwdng san xuét va phu tro can thiét.

B4 tri cac nha tam thdi & hién trwdng, nha lam viéc va sinh hoat.
Mang Iw¢i Ki thuat, dién, nuoc.

Hé thdng an toan bao vé va vé sinh méi trwong.

Trinh tw thiét ké bao gdbm céc budc sau:

Budc: Xac dinh dién tich dé thiét ké tbng mat bang xay dwng.

Trén cong trwdng da dwoc thiét ké, khoanh vang dién tich cdng trinh don vi
sé& xay dwng va cac cong trinh tam da duwoc thiét ké&, trong mdt pham vi da
dé thé hién dwoc sw doc 1ap cta céng trinh va mbi lién hé véi cac cong trinh
xung quanh, phai ddm béo cac yéu cau sau:

Dién tich khoanh vung dé thiét ké tdng mat bang céng trinh, phai bao gdm
cac duwong gan nhat bao quanh céng trinh, hodc di dén cong trinh.

Dién tich khoanh vung phai thé hién dwoc cac cong trinh xung quanh d3
dwgc xay dwng hoac sé xay dwng.

Buwoc2: Dinh vi cdng trinh xay dwng.

Vé to mat béng cobng trinh va dién tich da khoanh vung vai ti 1é 1:100 hoac
1:200 hoac mét ti 1é nao do phu hop. Trong dé xac dinh chinh xac vi tri va
kich thuwéc cong trinh, dwdng va cac céng trinh xung quanh co lién quan.

Buée3: B tri can truc va cac may mac thiét bj xay dung.
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Vi tri cac may tron bé tong, tron vira xay trat, kém theo cac bai cat da, séi co
bd tri dién tich dé sang cat va rira da séi.

Buée4: Thiét ké cac xwdng san xuét va phu tro.

Xwédng thép: gdbm kho chira va mat bang gia cong cbt thép.

Xwéng gb: gébm kho gb, kho chira ban thanh phdm, mat bang ché tao cp
pha, dan giao.

Xwéng stra chira co dién, dung cu.
Cac kho chtra vat liéu va dung cu.
Buéc5: Thiét ké cac loai nha tam.

Thiét ké mét dién tich ti thidu cac nha lam viéc va sinh hoat & hién trwdng
nhw sau:

M6t nha lam viéc cho Ban chi huy céng trinh va cac phong chirc nang: ké
hoach, tai vu, Ki thuat.

M6t tram y té cap clru.

Nha nghi trwa, nha an.

Nha tdm, nha WC.

Buéc 6: Thiét ké mang lwéi cap thoat nwdc.

Ngudn cung cap nwdc sé lay tr hong nwdc gan nhét tir hé thdng cap nudc
duoc thiét ké cho céng tredng, tr day ndi vao mang lwdi cap nwéde cho cong
trinh, sé& phai thiét ké bé chira, may bom va mang luéi dwdng éng phuc vu
riéng cho cong trinh.

Mang lw@i thoat nwdc: nwdc mua, nwdc thai sé dwoc dwa vao hé théng
thoat nwédc chung cua céng trudng.

Buérc 7: Thiét ké mang lwéi cép dién.

Mang lwéi cép dién cho cong trinh dwoc thiét ké va dwoc ndi véi bang dién
da dwoc thiét ké dwa dén cong trinh hodc tlr tram bién &p cla cdng trinh.
Budc 8: Hé théng an toan bao vé va vé sinh méi trwong.

Hang rao bdo vé&, céng thudng tric, nha glri xe, khéng can thiét ké ma phai
st dung chung va&i cong trudng.
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Chi thiét k& nhirng phan phuc vu riéng cho céng trinh, nhw bang gidi thiéu
céng trinh: v& mat chinh hodc vé phbi canh céng trinh v&i cac ghi chi can
thiét ké tén cong trinh, chd dau tw, nha thau xay dwng, ki sw ch nhiém céng
trinh, th&i gian kh&i cdng va hoan thanh cong trinh.

Phong chdng chay nd: cac ndi quy, bang biéu huwédng dan phong chéng chay
nd, noi dé cac dung cu chira chay, bé nwédc, hong nuwéc,...

Céc lwdi chan rac, chan bui, chdng on.
Bai tap két, phwong tién chira va van chuyén rac thai.
- Binh vi c6ng trinh: Dung cac méc khdng ché da cho trong binh db.

Bing 2-4. 11.1.2B6 tri can truc, cac may mac thiét bi xay dwng.
Ddi v&i cac nha cao tng (coéng trinh thiét ké cao 5 tang) bién phap thi cong
tién tién, cd nhiéu wu diém la s& dung may bom bé téng. D& phuc vu cho
cong tac bé téng, ching ta can gidi quyét cac van dé nhw van chuyén
nguwoi, van chuyén van khuén va cbt thép cling nhw vat liéu xay dwng khac
|én cao. Do d6 ta can chon phwong tién van chuyén cho thich hop véi yéu
cau van chuyén va mat bang céng tac cda tirng bd phan céng trinh.

Mat bang cdng trinh réng, thoang, dwéng van chuyén vat liéu, ciu kién chinh
theo phwong trwéc va sau nha, do d6 s dung mét can truc thap dé van
chuyén vat liéu, céu kién I&n cao va db bé téng cot, dam, san.

Chuén bj thi céng trén cao:

+ Lam hé thdng lwdi an toan cho cong trudng.

+ Lam thé théng chdng bui va chdng vat liéu bay sang cac céng trinh 1an can
+ Tap két van khuén.

+ Tap két cbt thép da gia cong vao vi tri quy dinh dé& chuan bj cho céng tac
cbt thép.

+ Chuén bj dan gido thi cdng, cac dung cu phuc vu thi cong.
+ B tri nguoi, td tho vao tirng cong tac thi cong.

Bang 2-5. 11.1.2Tinh toan kho bai nha tam
Tinh toan dwa theo Gido trinh Lap Téng Mat Bang- NXB KHKT.

1) Nguyén téc thiét ké nha tam
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- Thiét ké nha dang thao lap dwoc, két cau don gidn chd yéu bang lap
ghép , lién két bang bu 16ng dé c6 thé thao lap dwoc bang thu cong .

- Két cAu dién hinh co6 thé 1ap san duoc.
- Tan dung vat liéu dia phwong.

- C6 hinh dang dep ,kich thwéc hop ly d& ddm bao s tién Ioi cho nguoi
st dung, tranh tv twdng lan trai tam, xay nhirng khu nha chat trdi,
gay tdm ly tam bg cho ngudi XD.

2) Sé lwong can bd cdng nhan vién trén cdng truong
Sé céng nhan xay dung co ban truc tiép thi cong:
Theo biéu d6 tbng hop nhan luc, sd ngwdi 1am viéc trye tiép trung binh trén
cong truong:

A = Ny = 104 cbng nhan
Sé cdng nhéan lam viéc & céc xwdng phu tro:

B =K%.A =0,25 .104 = 26 cbng nhan
(Céng trinh xay dwng trong thanh phd nén K% = 25% = 0,25).

Sé can bd céng nhén ky thuét:

C = 6%.(A+B) = 6%.(104+26) = 8 nguoi
S6 cén b6 nhén vién hanh chinh:

D = 5%.(A+B+C) = 5%.(104+26+ 8) = 7 ngu &
Sé nhén vién phuc vu (y té, &n trua):

E = S%.(A+B+C+D) = 6%.(104+26+ 8+ 7) = 9 nguoi
(Cong trwdng quy mé trung binh, S%=6%)
Téng sb can bd céng nhan vién cong trwong (2% dau ém, 4% xin nghi
phép):

G =1,06.(A+ B+ C+ D+ E) =1,06.(124+26+8+7+9)= 174 ngu i

Bang 2-6. 11.1.3Dién tich kho bai va lan trai

1) Kho Xi- mang (kho kin)
Can ct vao bién phap thi céng cong trinh, em chon giai phap béténg thwong
pham dung cho thi cbng méng,dam san ,con béténg cot do co sb lwong it
nén dung béténg san xuat tai chd,khi do cdng trudng sé phai dw trir xi mang,
ca phan xi mang dung cho xay trat.
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Dwa vao cong viéc dwoc lap & tién do thi cdng (Ban vé TC) thi cac ngay thi
céng can dén nhiéu Xi mang nhat 1a cac ngay dbé béténg cot va xay trat.

Do vay viéc tinh dién tich kho xim&ng dwa vao cac ngay dd béténg (cac ngay
can nhiéu ximang nhat). Khéi lwong bétdng cho ngay thi cdng nhiéu nhét 1a
Vi = 37,1 m°,V,,=16,4 m°.Theo Dinh mirc dy toan XDCB1997 ta c6 khi
lwong XM Theo Binh mirc cap phéi vira bétdng ta co lwong Xi mang (PC30)
can dw trlr d0 mot dot db bétdng la: Qg = 19,1 (Tan).

Tinh dién tich kho: F = oc,[?i

max

a =1,4-1,6: Kho kin.

F: Dién tich kho.

Qqt: Lwong xi mang dw trir.

Dmax: Dinh mtrc sap xép vat lieu = 1,3 T/m? (ximang déng bao).

19,1

=>2_ 235 m?
13

F=1,6.

Chon F = 4 x6= 24 m?

2) Kho thép (kho h&)
Lwong thép trén cong trudng duw trir dé gia céng va lap dat cho cac Két ciu
bao gdbm: Dam, san, cot, cau thang. Trong do khéi lwong thép dung thi cong
dam, san 1a nhiéu nhat : Q = 18,6 (T) (dw trlr cho ca& 3 phan doan do céng
viéc thi céng lién tuc). Vay lwong thép Ion nhat can dy triv 1a:

Qat = 18,6 (T)
Dinh murc cat chira thép tron dang thanh: Dpmay = 4 T/m?

Tinh dién tich kho:

F= Qu _186_ 4.8 m?
max 4
Dé thuan tién cho viéc sap xép vi chiéu dai cta thép thanh ta chon:
F=3x13m=39 m?

3) Kho chtra cét pha + Van khudn (kho h®)
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Lwong Van khudn sir dung I&n nhat 14 trong cac ngay gia céng lap dwng van
khudn dam, san (S = 1049 m?). Van khuén dam, san bao gébm gb van khuén,
gd da nep, gb chéng). Theo ma hiéu KA.2210 va KA.2310 ta c6 khdi lwong:

Chon kho chtra van khudn co dién tich: F =4 x 8 = 32 (m?) dé& ddm bao
thuan tién khi xép cac cay chdng theo chiéu dai.

4) Dién tich bi chira cat (16 thién)

Bai cat thiét ké phuc vu viéc db béténg, xay va trat twong, cot, lan can séné,
lat nén. Cac ngay thi cong béténg cot va vira tién hanh xay trat hoan thién 13
ngay cé khdi lwong cat trén céng trworng phai Ién nhét.

Theo Dinh mrc ta c6 khéi lwong cat vang: 32 m?.
Tinh bai chira céat trong cac ngay dd bétoéng va trat.
Dinh murc cat chira (46 dbng bang may): 3- 4 m®*/m? mét bang
Dién tich bai:

F=1232=96 m?

4

Chon dién tich bai cat: F = 10 m?, dé déng hinh tron dwong kinh D= 4,0m;
Chiéu cao dé cath <5 m.

5) Dién tich bai chwra gach (16 thién)
Khéi lwong gach xay cho tang 1, bai gach thiét ké cho cdng tac xay twong.

Khéi lwong xay 1a Vi, = 205 m*(tang1); Theo Dinh mirc du toan XDCB1997
(ma hiéu GD.2246 va GD.2146) ta c6 khdi lwong gach la: 122750 vién.

Do khéi lwong gach kha 16n, du kién cung cap gach 1am 3 dot cho céng tac
xay mot tang, mot dot cung cép 1a:

Qg = 122750.0,4 = 45100 vién
Dinh mirc xép: Dmax = 700 v/im?
Dién tich kho:

F= 1,1.&100 =71m?
700

Chon F =72 m? bd tri gan vi tri can truc thap (cho céc tang trén).
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Nhan xét: Cac bai chira cat va gach chi tbn tai trén cdng trwérng khoang it
ngay Do vay co thé sir dung xen ké& dién tich da tinh toan lam bai gia céng
céppha, gia cdng cbt thép cho cdng trwdng.
6) Lan trai
Can c tiéu chudn nha tam trén coéng trwong:
Nha bdo vé (2 ngudi): 2 x6 =12 m?
Nha chi huy (1 ngwdi): 15 m?
Tramy té: Ny,.d = 104 x 0,04 = 4,16 m?. Thiét ké 25 m?
Nha & cho cong nhan: 104 x1,6 = 166,4 m?
Nha tdm: 4 x 2,5 =10 m? (2 phong nam, 2 phong ni)
Nha Vé sinh: 4 x2,5 =10 m? (2 phoéng nam, 2 phong ni)
Nha &n : 104 . 0,05 = 5,2 m* .Thiét ké 30 m?
Cac loai lan trai che tam:
Lan che bai dé xe (Gara) : 30m?
Lan gia cdng vat liéu (VK, CT): 50 m?
Kho dung cu: 16 m?
2.3.1.2 I1.2Tinh todn thiét ké dién - nwéc
Bang 2-7. 11.2.1Thiét ké dién
7) Nguyén tic thiét ké cap dién:
Sao cho dwéng day ngan nhét, it chwéng ngai nhat ....dadm béo kinh té
nhwng khéng lam can tr& giao théng va su hoat déng cla cac thiét bi may
moéc XD...va phai tranh nhirng noi sé€ dao mwong ranh.
8) Dién thi cong:
- Can truc thap TOPKIT POTAIN/23B: P = 40 KW
- May dam dui U21 — 75 (2 may): P =1,5x2 = 3 KW
- May ddm ban U7 (2 may): P = 2.2,0 = 4 KW
- May cwa (2 may): P =2. 3,0 =6 KW
- May han dién 75 Kg: P = 20 KW
- M4y bom nuwéc (2 may): P = 2.1,5 =3 KW
- M4y tron vira (1501): P = 3,2 KW
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9) Dién sinh hoat:
Dién chiéu sang cac kho bai, nha chi huy, y t&, nha bao vé céng trinh, dién
bao vé ngoai nha.

Bing 2-8. Dién trong nha

T Dinh mdare | Dién tich P
STT Noi chiéu sang iW /m?) '(mz) (W)
1 | Nhachihuy-yté 15 15 + 8 345
2 | Nhabao vé 15 12 180
3 | Nha & cua cdng nhan-Nha an 15 166,4+10 2646
4 | Ga-ra xe ] 5 50 250
5 |Xudng chira VK, cot thép, 5 28+24+32 | 420
ximang
6 | Xwédng gia cong VL (VK, CT) 18 50 900
7 | Nha vé sinh+Nha t&m 15 10 + 10 300
Bing 2-9. Dién bao vé ngoai nha ’
STT Noi chiéu sang Céng suat
1 Puwong 2 X 200 W = 400W
2 Cac kho, lan trai 6 X 75 W =450W
3 Bbn géc tdng mat bang 4 x 200 W = 800 W
4 Pén bao vé cac goéc cong trinh 4 x 200 W = 800W

Téng cong suét dung:

P= 1,1.(2 S LTI +zk4p4j

cos ¢ cos ¢

Trong do:
+ 1,1: Hé sb tinh dén hao hut dién ap trong toan mang.
+ cosg : Hé sb cdng suét thiét ké cua thiét bj
L4y cosy= 0,68 dbi v&i may tron viva, béténg
cosg = 0,65 dbi v&i may han, can truc thap.
+ K1, Ko, K3, ky: Hé sb sir dung dién khéng diéu hoa.
(k;=0,75;k,=0,70 ; k3=0,8; ks =1,0)
+3p, 30, P, Y p, & tbng cong suét cac noi tiéu thu cua

céac thiét bj tiéu thu dién truc tiép, dién dong lwc, phu tai sinh
hoat va thap sang.
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Ta co: PT, = 0'75'50 —23.77 KW;

P, = 0,7.(4+6+g(()3;3+3,2+3) = 63,75KW:

0,345+0,18+2,6+0,25+0,42+0,9+0,3

P;=0,8.
0,6

=6,66 KW

0,45+0,8+0,4+0,8
1

PT,=1. =245 KW

Téng cong suét tiéu thu:
PT =1,1.(23,77+63,75+6,66+2,45) = 107 KW.

Céng suét can thiét cua tram bién thé:

;
s=_P _ 197 1634 KVA
cosg, 0,655
P'.cos .
Co0s4,=0,655 Z d o, :23,77.0,65+63,75.0,65+6,66.0,6+2,45.120’655

DR 23,77+63,75+6,66+2,45
Ngudn dién cung cap cho cdng truwérng lay tlr nguén dién cung cap cho cong
trwéng clia thanh phd.

10) Tinh day dan

- Chon day dan theo d6 bén:
Pé dam bao day dan trong qua trinh van hanh khéng bi tai trong ban than
hodc &nh hwédng ciia mwa b&o lam dit day gay nguy hiém, ta phai chon day
dan cé tiét dién dd Ién. Theo quy dinh ta chon tiét dién day dan déi voi cac
trwong hop sau (vat liéu day bang déng):

Day boc nhya cach dién cho mang chiéu sang trong nha: S=0,5 mm?
Day boc nhya cach dién cho mang chiéu sang ngoai troi: S =1 mm?
Day ndi cac thiét bj di ddng(May méc): S = 2,5 mm?.

Day ndi cac thiét bj tinh trong nha: S = 2,5 mm?.

- Chon tiét dién day dan theo diéu kién én ap:
Déi v&i dong san xuét (3 pha)

S = 100.ZP.I/(k.V4*.[Au])
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Trong do:

>P =107 KW: Cbng suét truyén tai tbng cong trén toan mang

|: chiéu dai dworng day, m.

[Au]: tdn that dién ap cho phép, V.

k: hé sb ké dén anh hwéng ctia day dan

Vq: dién thé day dan,V.

Tinh toan tiét dién day dan tw tram dién dén dau ngudn cong trinh:

Chiéu dai day dan: 1 =100 m.

Tai trong trén 1m dwéng day (Coi cac phu tai phan bd déu trén duwéng day):
g = 107/100 =1,07 KW/m.
SP.I = q.%/2 = 1,07x100%2 = 5350 KWm

Dung loai day dan déng = k =57

Tiét dién day dan v&i [Au] = 5%
S = 100 x5350x10°%/(57x380°x0,05) = 1300 mm?.

Chon day dan déng co tiét dién S = 1385 mm®. Buong kinh day d =42 mm.

Tinh toan tiét dién day dan tir tram dau nqudn dén cac may thi cong:

Chiéu dai day dan trung binh: 1 = 100 m.
Tbng codng suét st dung: =P = 1,1.(P",+ P',) = 1,1.(23,77+63,75) = 96,3 KW.
Tai trong trén 1(m) dwdng day (coi cac phu tai phan bd déu trén duwérng day):
q = 96,3/100 = 0,963 KW/m.
Téng mé men tai:
>P.l = q.I°/2 = 0,963x100%/2 = 4815 KW.m
Dung loai day dan déng =k =57
Tiét dién day dan v&i [Au] =5%
S =100x4815x10%/(57x380%x0,05) = 1170 mm?®.
Chon day dan cé tiét dién S = 1257 mm?. Buwong kinh day d = 40 mm.

Tinh toan day dan tr tram dau ngudn dén mang chiéu sang:
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Mang chiéu sang 1 pha (2 day dan)
Chiéu dai day dan: | = 100m (Tinh cho thiét bj chiéu sang xa nhét)
Téng cong suét st dung P = P;'+ P,' = 6,66+2,45=9,11 KW
q=9,11/100 = 0,0911 KW/m.
Téng md men tai:
>P.l = g.I%/2= 0,0911x100%2 = 455,5 KW.m
Dung loai day dan déng =k =57.
Tiét dién day dan voi [Au] =5%
S = 100x455,5x10%/(57x380%x0,05) = 110,7 mm?.
Chon day dan co tiét dién S = 153,9 mm®. Puwdng kinh day d = 14 mm.
2.3.1.3 Nwoc thi cdng va sinh hoat
Ngudn nwéc lay tir mang cép nwdce cho trudng, coé dwdng éng chay qua vi
tri XD cua cong trinh.
11) Nguyén tac thiét ké cap nuoc:

- Can xay dung tredc 1 phan hé thdng cap nudc cho cong trinh sau nay
dé st dung tam cho cbéng trdng.

- Khi quy hoach mang Iwéi dwong 6ng can ap dung cac bién phap toan
hoc dé thiét ké mang lwdi cé chiéu dai dwong ong la ngan nhat,
nham lam toi wu bal toan thiét ke.

12) Thuyét minh bé tri dwéng bng:
Ngudn nwéc ctia cong trwong dworc lay tr mang lwdi cdp nuwédc chung cla
toan trwong nén khi vach tuyén can tuan theo cac nguyén tic sau:

- Téng chiéu dai ctia dworng dng 1a ngan nhét.
- Pwdng 6ng phai bao trum céc dbi twong dung nuéc.

- Phai chl y dén kha nang phai thay déi 1 vai nhanh duwéng éng cho phu hop
v&i cac giai doan thi cong.

- Hwéng van chuyén chinh clia nwéc di vé cudi mang lwdi va vé cac diém
dung nudc I&n nhét.

- Han ché viéc bb tri dwérng 6ng qua cac dwdng 6td, cac nuat giao théng.
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- Puwdng 6ng cap nwdc duwoc dat ngdm dwédi dat va cach chan mong cla
cong trinh 3m dé qua trinh thi céng cdng trinh khéng lam anh hwéng, hw
héng dwdng cap nuéc.

- Dwdng 6ng cip nwéce di vong qua CT l1am tang chiéu dai dwong dng gay
tdn kém hon nhwng bu lai & cac vi tri dat dwong 6ng nhw vay sé khéng bi
tac dung b&i cac may moc va cong nhan thi coéng trén céng treong.

13) Tinh lwu lweng nuwéce trén céng tredng

Nwéc dung cho nhu cau trén cong trudng bao gom:

+ Nwéc phuc vu cho san xuat .
+ Nwdé'c phuc vu sinh hoat & hién trwong.
+ Nwéc phuc vu sinh hoat & khu nha 6.
+ Nwéce clru hoa.

- Nu&c phuc vu cho san xuat Q,

Bao gdbm nwéc phuc vu cho cac qua trinh thi cdng & hién trwong nhw trén
vira, bétdng ,bédo dwdng bé téng, twdi Am gach... va nwédc cung cap cho cac
xwdng san xuat va phu tro nhw tram ddng lwc, cac xwdng gia cong...

Lwu lvong nwdc phuc vu san xuat tinh theo cong thue:

n

DA
=12k (/s
2 8.3600 (1/5)

n: S noi dung nwéc ta 1ay n=2.

Ai: Lwu lwong tiéu chudn cho mét diém san xuat dung nwéc (I/ngay), ta tam
Iéy >A = 2000 l/ca( phuc vu tram trén béténg,vira xay, vira trat, vira lat nén,
tram xe 6t0) .

ky =2 1a hé s str dung nwéc khong diéu hoa trong gid.

1,2 —1a hé sb ké dén lwong nwéc can dung chuwa tinh dén, hodc sé phat sinh
¢ cong trvdong.

2000
=125 2-017(1/s
Q. 8.3600 (179)

Nw&c phuc vu sinh hoat & hién tredng Q..

G6m nwéc phuc vu cho tdm rira, &n udng.
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NxBxk

= 9(1/h
Q: 8.3600( )

N: s6 cong nhan I&n nhat trong mét ca, theo biéu d& nhan lwc N = 104
nguoi.

B: lvu lwong nwéc tiéu chuan dung cho céng nhan sinh hoat & cdng truéng.
B = 15+20 l/ngudii.

ky: hé sb str dung nwéc khong diéu hoa trong gior (ky=1,8+2).

o _ 104x15x2
Z 8.3600

~0,11(1/s)

Nwéc phuc vu sinh hoat & khu nha & Qs.

N..C

Qs =543600 /Y

Trong do:
N¢ — la s6 ngudi & khu nha & N¢ = A+B+C+D = 145 ngudi.
C — tiéu chuan dung nwéc cho cac nhu cau clha dan cw trong
khu & C = (40+60l/ngay).
ky — hé sb str dung nwéc khdng diéu hoa trong gitr (k;=1,5+1,8);
Kng — h& sO st dung khong diéu hoa trong ngay (kn,=1,4+1,5).
145x50x1, 6x1,4
- ——— =0,188(1/5).
Qs 24.3600 (175)

Nwd&c ciru hda Q.
Puoc tinh bang phwong phap tra bang, ta 1y Q, = 10 I/s.
Lwu lwong tdng cong & cdng trwdng theo tinh toan:
Qr =70% (Q1 + Q2 + Q3) + Q4 (I/s)
(ViQ1+ Q2+ Q3<Qqy)
Vay luw lwong tbng cong la:
Qr =70% (0,17+0,11+0,188) + 10 =10,33 (I/s).

14) Thiét ké dworng kinh dng cung cép nuéc.
Puong kinh dng xac dinh theo céng thirc:
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b [ 400
! I1.V.100

Trong dé:

Dj - dwong kinh éng clia mot doan mach (m)

Qi - lwu lwgng nwdc tinh toan cia mét doan mach (1/s)

V — téc d nwéc chay trong éng (m/s)
1000 - déi tw m® ra lit.

- Chon dwérng kinh dng chinh:

Q = 10,33 (I/s)
V=1 (m/s)
D=\/ 4xQ =\/ 4x10,33 _ 0,113(m).
1.V.1000 \/3,14.1.1000

Chon duwérng kinh éng chinh ®150.

- Chon dudng kinh 6ng nwdc san xuat:
Q:1=Q3=0,17 (I/s)
V =0,6 (m/s) Vi ®<100

D=\/ 4Q  _ 4.0,17 _0,02(m).
I1.V.1000 /3,14.0,6.1000

Chon duwérng kinh 6ng ©40

- Chon dwdng kinh 6ng nwéc sinh hoat & hién trudng:
Q. =0,11 (I/s)

V =0,6 (m/s) Vi ®<100

D=\/ 4Q  _ 4.0,11 _ 0,015(m)
I1.V.1000 Y 3,14.0,6.1000

Chon duwérng kinh 6ng ©30.

- Chon dwdng kinh 6ng nwéc clru hoa:
Q, = 10 (Is)

V=12(m/s) Vid>100
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Dz\/ 4Q  _ 4.10 _ 0,103(m)
[1.V.1000 Y\ 3,14.1,2.1000

Chon dwdng kinh 6ng ®110.
Ngoai ra trén mat bang ta bd tri thém cac bé nwéc phuc vu.

2.4 lll.An toan lao ddng va vé sinh méi trwdng

2.4.1.1 l1l.L1An toan lao déng

Bang 2-10. 111.1.1Nguyén tac chung
B&o ho lao dong 1a mot cong tac rat quan trong, nham nang cao ndng suét
va hiéu qua lao ddng, han ché rii ro trén co s& ddm bao vé sinh, an toan
trong san xuét. D& thuc hién tét céng tac bao hé lao déng, tat ca cac can bd
lanh dao, quan ly, can bd ky thuat, ngudi sir dung lao ddng va nguwdi lao
ddng khdng nhirng phai chip hanh nghiém chinh cac ché do, chinh sach vé
bado ho lao dong ciia Dang va Nha nuéc, cac quy trinh quy pham, tiéu chuan
vé vé sinh, an toan lao ddng, an toan phong chay chira chay ma con cdn am
hiéu nhirng kién thirc khoa hoc vé bao ho lao ddng trong linh vuwc xay dung.

Thi cdng co gidi nén cac loai may moc déu phai dwoc kiém tra va cap ching
chi ctia co' quan cé thAm quyén, trong qua trinh st dung phai dwoc bao
dwdng thwong xuyén.

Chi céng nhan ky thuat da hoc quy trinh, ndi quy m&i dwoc van hanh may
moc, nghiém cdm ngudi khéng cé trach nhiém st dung may maoc.

Téat ca cong nhan lam viéc trong cdng trwdng déu phai hoc vé ndi quy vé an
toan lao dong va phai c6 du sirc khoé.

Trén cong trinh phai cé bién bao, ndi quy, khau hiéu an toan lao dong.

Trén san cao va xung quanh hd dao phai cé rao chan, lwdi chan va lan can
cung bién bao theo quy dinh .

Coéng nhan lam viéc phai dwoc trang bi bao hé lao déng tuy theo tinh chéat
céng viéc. Moi ngwdi 1am viéc trong cdng tredng déu phai ddi mii bao hé.
Nghiém cdm ngwdi khéng ¢6 nhiém vu vao céng trudng.

Cong trrdng phai co6 hang rao bao vé, ngudi bao vé. Ngoai gio lam viéc
céng nhan khéng dwoc vao cong truerng néu khéng dwoc phép.

Phai cung cap ddy da anh sang thi cdng, dén chiéu sang céng trwéong.
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Phai tuan tha cac nguyén tac vé ky thuat an toan dién, phai co bién bao cac
khu viec dién nguy hiém. Kiém ra cac thiét bj dién xem c¢6 ro ri khéng truéc
khi str dung.

Phai c6 hé théng chdng sét cho cong trudng thi cong.
- Béi vai viéc phong chéng chay nb can cha y:
Nghiém cadm céng nhan dun niu trong pham vi cdng trudng.
Phai c6 kho riéng bao quan vat tw, vat liéu vé bat Itra nhw xéng, dau, gé.
Tuyét dbi khdng mang chat né vao cong truéng.
Ky luat nghiém dbi ca nhan vi pham néi quy vé an toan lao dong.
C6 bd phan chuyén trach an toan ctia cong trwdng
C6 ban vé td chire thi cdng céng trwong, trong ban vé thé hién cac vij tri nhu:
+ Vi tri cdng trinh chinh, tam thoi.
+ Kho tang, bén bai phuc vu thi céng.
+ Puwong di lai cla ngwdi va thiét bj xe may céc loai.
+ Dudng dién, nwéc phuc vu thi cdng, sinh hoat.

Vat tw xe may thiét bi... nhat la thiét bj dién sé& dwoc tap két vao kho bai an
toan ddm bao chat lwong, khéng bj &m, db vé.
Trwée khi thi céng hang muc nao déu bao giam sat, lam dung ky thuat dam
béo chét lwong, an toan.
Khi thi céng d@m bao lwu y t&i cac cong trinh phu tro khac nhw: hé thdng
thoat nwdc, cap nudc, dién....

Bing 2-11. 111.3.2An toan vé nguoi
Tt ca nguoi lao ddng trong cong trudng déu dwoc mua bao hiém.
100% CBCNV lam viéc trong khu vire thi cdng déu dwoc hoc vé an toan lao
ddng dung véi nghé duoc dao tao. Nguwdi khéng cd nhiém vu khéng dwoc
van hanh nhirng may maéc thiét bj thi céng trén cong truéng. Céng nhan lao
dong chi dwoc lam nhirng viéc dwdi sw chi bao cua ky thuat va tho may.
Trwéce khi thi cdng toan bé céng nhan dwoc hoc vé ATLD. Khi nhan viéc phai
c6 chirng chi hoc an toan .
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Cé&m nguwdi khdng c6 nhiém vy vao khu vire dang thi cong.

Bang 2-12. 111.3.3 An toan vé& may mac thiét bj thi cdng

- Can céau

Débi v&i dan can truc dai phai cha y dén chdng sét. Khi c6 bdo tr phai dirng
may ngay, tho van hanh phai ra khdi may ngay.
Khéng dwgc cho ngudi la 1én cau.
Khéng dé tho méc ciu kéo ngang vat ciu khi dang nang 1én, di chuyén va
ha xudng. Khéng dwoc chinh méc cau khi vat ciu & trang thai treo.
Khi nang can, nang tai tho lai phai theo di dé& can hoac vat tai khéng 1én cao
qua vj tri twong (rng v&i tdm véi va chiéu cao nang cho phép.
Chi dwoc nang va quay tai khi khéng cé ngudi trong tdm hoat déng ctia ciu.
P&t méc clia co ciu nang phia trén trén ciu cao cho khi nang hang day cap
khdng bi van chéo.

Khi nang tai téi da: phai thir nang vat cu Ién cao khéng qua 200-300 mm dé
xem xét kha nang lam viéc clia ciu va cac phanh sau dé ma&i nang vat cau.
Khi nang vat khodng cach gitra khoa ddu méc cau tdi puly dau can khéng
nhd hon 0,3m.

Chu y theo d&i cap néu tudt khéi t&i hodc puly, cap bi xoan, nit, hw hdng
phai ngirng lam viéc.

Khéng phanh gép khi quay can dang co tai.

Khéng dung moc cAu kéo ré vat ciu trén mat dat, ciu cac vat bj vat khac de,
lp ...

Khéng nang vat ciu ma c6 ngudi dirng trén vat cau, hodc dung tay gilr vat
cau dé can bang trong luwong.

Khi quay can phai chu y khong dé déi trong va cham vao nha, dan gido céng
trwong...

Béng 2-13. 111.3.4 An toan vé dién - sét
Phai co hiéu biét co ban an toan dién. Phuwong phap ciru ngudi bj giat.

Khéng ¢c6 nhiém vu khéng dwoc str dung, thao tac cac may moc chay dién.

Noi c6 s cb vé dién phai dwoc rao chan, bién bao cé ngudi gac.
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Do véng I&n nhét clia day dan dién cach méat dat phai dang quy dinh: khéng
nhé hon 5m noi dan cw, khéng nhé hon 4,5m noi it dan cw va khéng thap
hon 2m noi kho di lai.

Khi van hanh may dién hay cac may méc cé dién phai c6 day du dung cu,
trang thiét bj an toan vé dién dam bao dung ky thuat.

Khi slra chira, thay thé bd phan nao cé dién phai cat dién bo phan doé va
phai treo bién “Cam ddng dién, cé ngudi lam viéc” tai cau dao cat dién bd
phan do.

Khi mwa b&o, sdm sét, mwa nhd cdm tién hanh lam viéc gi trén dwdng day
dién hay dwéi hang cay, cot dién. Khéng dirng gan gbc cay to, canh tuwéng
cao, thap sat, bo phan thu 16i. Khéng dirng trong pham vi 10m quanh day ndi
dat, khéng dirng gan éng khoi khi dng khéi dang lén.

Khi stra chira xong, phai kiém tra di s6 nguwdi méi dong dién, cAm déng dién
theo thoi gian hen trudc.

Moi thiét bi dién déu phai c6 bién phap an toan che chan va dwoc tiép dat
theo yéu cau ky thuat.

Phai c6 bién phap an toan chbéng sét trong mua mwa bao.

2.4.1.2 111.3Vé sinh lao déng
Trong qu trinh thi céng va lao déng san xuat & trén cong trworng xay dwng cé
nhiéu yéu tb bét loi tac dung 1&n co thé con ngudi gay anh hwdng xau dén
strc khoé con ngudi va méi trwdng xung quanh nén chung ta phai cb gang
tim cach han ché balrng cach gilr vé sinh lao dong.
Phai c6 hé thdéng thu nwdc thai loc cat trwde khi thai ra ngoai hé théng thoat
nwéc bén ngoai. Khdng d& nwéc ban ra khu vire xung quanh.
Han ché bui va tiéng 6n bang hé théng Iwdi ni 16ng mat ngoai gido, phé thai
phai dwoc van chuyén xubdng dé vao noi quy dinh.
DAt va phé thai van chuyén di bang cac xe chuyén dung cé thung kin hodc
bat bao che kin. Xe trwdc khi ra khéi cong trivdng phai dwoc rira sach xe va
16p xe.
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