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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA XAY DUNG

LOlI CAM ON

Em xin chan thanh cam on Ban giam hi¢u, Ban chu nhiém Khoa Xdy Dung
Trwong Dai Hoc Din Ldp Hal Phong
Em xin chan thanh cam on:
TS. Poan Vin Dudn
PGS.TS. Dinh Tuén Hii
Ciing toan thé cdc thdy cé gido dé tin tinh chi day, givp dé, tao diéu kién hoc tip
cho em trong suét 5 nim hoc qua dé em hoan thanh tét Dé dn tot nghiép ciia minh.
Do kién thivc con nhiéu han ché va chwa c6 kinh nghiém nén Dé dn ciia em
khéng tranh khéi nhitng khiém khuyét va sai sét. Em kinh mong cdc thiy cé chi

bao thém.
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Chuong 1: GIOI THIEU KIEN TRUC

1.1. Sw can thiét phai diu tw
Vi vay trong cOng cudc hién dai hoa va cong nghiép hoa dat nudce, ddu tu cho cong tac
gido duc Pai Hoc 14 vin dé quan trong trong qué trinh huéng nghiép cho thanh nién va

Cung cép ngudn nhan luc chit luong cao va thich tng nhanh véi thé giéi viéc lam.

Cung v6i su phat trién cta toan cau, sy di 1én cua dat nudce va thanh phd rat can nhitng
hat giéng tuong lai ciia dit nude. Do d6 viée dau tu xay dung co sé ha tang phuc vu
cho cong tac giang day va hoc tap 1a viéc cap thiét dugc cac cap 16nh dao thanh phd
Pién Bién quan tim phé duyét, luan ching kinh té k¥ thuat cho phép tién hanh thiét
ké vai xay dung cong trinh Ky tyc x6 Trung tdm Gido dyc thuong xuyén tinh Dién

Bién.

1.2. Giéi thiéu chung

- bia diém xay dyng: Tinh Pién Bién

- Chtrc nang: Phuc vu hoc sinh, sinh vién

- Bic diém: duoc xay dung c6 mot dién tich, khudn vién kha rong.:

+ nha 7 tang c6 day du cac chirc ning sinh hoat

- dugc thiét ké voi y do the hign mot cong lam viée hién dai twong xing v6i quy
hoach tong thé cua khu vuc, su phat trién cua dat nudc va nhu cau lam viéc cua con
nguoi.

Vi tri cong trinh thuan loi, gan v6i mot s6 tuyén dudng giao thong chinh cua
thanh phé da va dang duoc mé rong, thuan tién cho qua trinh dua cong trinh vao khai
thac.

Céng trinh dugc Xay dung trén khu dét bang phang c¢6 dién tich hon 1200 m®.
Xung quanh cong trinh 14 4 mat thoang, 14n cdn mdi chi c6 1 vai khu chung cu cao
tang duoc xdy dung trude d6 vi ddy 1a mot trong nhitng cong trinh dau tién duoc Xy
dung & Bic Ninh

Cong trinh c6 9 ting ké ca tAng mai. Cac tang dién hinh cta cong trinh (tir ting 4
dén tang 9) c6 hinh dang, kich thudc don diéu giéng nhau, chiéu cao mdi tang la 3,7
m. Tong chiéu cao cua cong trinh 14 34,6 m tinh dén cét noc tang mai.

Diy 1a mét trong nhimng cong trinh cao ting mang dang dip hién dai dd va dang duoc

xay dung xung tai vuc nay va cong trinh rat phu hgp voéi dac diém kién truc cia quan
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thé cac cong trinh xung quanh. V& cap d6 cong trinh duoc xép loai “nha cao tang loai
IT” (cao dudi 75m).

Céc chirc nang cta cac ting duoc phan ra hét sire hop 1y va rd rang:

B tri nha dé xe, dich vu cong cong, cac bg phan k¥ thuat phu hop véi diéu kién khong
gian von khong dugc rong rai.

Tang 1 : bd tri phong an 16n, phong an bé ,bép va phong nhan vién phuc vu . ngoai ra
con co cac phong chirc nang :v¢ sinh , kho va phong bao v¢.

Tang 2 : 1a tAng 1am viéc cua khach san. gdm : phong hop 16n, phong hop nhé va céac
phong lam viéc.

Tang 3-9 : bd tri 66 phong ngu, gdm cac phong chirc ning nhu phong khach, phong
ngu, bép, vé sinh, ban cong.

Tang mai 1 noi bé tri cac phong ky thuat.

1.2 Piéu kién tw nhién kinh té xi hoi

Cong trinh nam trén dia ban Bic Ninh,la tinh thudc déng bﬁng Bic bd,nam gon
trong chau tho song Hong,lién ké véi thu do Ha No6i.Bac Ninh nam trong ving kinh té
trong diém:tam giac tang truong Ha Noi —Hal Phong —Quang Ninh,khu vuc c6 muc
tang trudng kinh té cao,giao luu kinh t& manh.

-Phia Bic giap tinh Bic Giang

-Phia Nam giap tinh Hung Yén va mot phan Ha Noi

-Phia Bong giap tinh Hai Duong

-Phia Tay gidp thu do Ha Noi

Véi vi tri nhu thé,xét tim khong gian 1anh thd vi mé,Bac Ninh c¢6 nhiéu thuan loi
cho su phat trién kinh té xa hoi cua tinh:

-Nam trén tuyén duong giao thong quan trong chay qua nhu quéc 16 1A,quéc 19
18,duong sit Ha Noi —Lang Son va cac tuyén duong thuy nhu song Pubng ,song
CSu,ang Thai Binh rat thuén loi cho van chuyén hang héa va du khach giao luu vai
cac tinh trong ca nudc.

-Gan thu do Ha Noi dugc xem nhu 1a mot thi truong rong 16n tha 2 trong ca
nude,cd ste cudn hit toan dién vé cac mit chinh tri,kinh té,lich st van hoéa. . .dong thoti
1a noi cung cap thong tin,chuyén giao cong nghé va tiép thi thuan lgi véi moi mién
trén dat nude.Ha Noi sé 13 thi truong tiéu thu truc tiép cac mat hang nong-1am —thuy

san-vat liéu xay dyng ,hang tiéu dung,hang thi cong my nghé...Béc Ninh ciing 1a dia

SVTH: PHAN PUC THAI — LOP XDL 902 9



TRUONG PAl HOC DAN LAP HAl PHONG PO AN TOT NGHIEP KY SU XAY DUNG

ban mé rong ctia Ha Noi qua xdy dyung cac thanh phd vé tinh,la mang ludi gia cong
cho céc xi nghiép cua thi do trong qua trinh cong nghiép hoa —hién dai hoa.

-Ving kinh té trong diém phia Bac gdm Ha Noi —Hai Phong-Quang Ninh sé& c6
tac dong truc tiép dén hinh thanh co ciu va téc d6 ting truong kinh té cia Bac Ninh vé
moi mat. Trong d6 dac biét 1a cong nghiép ché bién nong san va dich vu du lich.

-La ctra ngd phia Pong Bic cua thi d6 Ha Noi,Bac Ninh 13 cau nbi giita tha do
Ha Noi va cic tinh trung du mién nai phia Bac,trén duong bo giao luu chinh voéi Trung

Quoc va co vi tri quan trong trong an ninh quéc phong.
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1.3 Giai phap kién tric
1.3.1 Giai phap thiét ké mit bang:

Cong trinh gém 9 ting cé cic mit bang dién hinh giéng nhau nam chung trong
hé két cau khung bé tong cbt thép két hop voi 16i cimg chiu luc. Cac cin ho trong cong
trinh khép kin, co6 1phong ngt, phong khach, phong vé sinh. Mdi cin hd dugc trang bi
hé théng chiéu sang, cip - thoat nudc diy di... Cac budng trong cin hd duoc bd tri
theo day chuyén cong ndng hop li, thuan tién, ddm bao sy cach li vé mat bz"mg va
khong gian, khong anh hudéng 13n nhau vé trat ty, vé sinh va my quan.

Hé thdng cau thang 1én xudng bao gdm 2cau thang bo, 1ciu thang may phuc vu
viéc 1én xudng thuan tién, ddng thoi két hop lam 16i thoat nguoi khi cd su ¢b nghiém
trong xay ra.

Mit bang cong trinh 13 hinh chit nhat ngan ( chiéu rong 30,6m; chiéu dai 39,3 do
d6 don gian va rat gon, khong trai dai, han ché duogc cac tai trong ngang phirc tap do
1éch pha dao dong gay ra.

1.3.2. Giai phap thiét ké mit dirng:

Mit dtng 13 hinh dang kién triic bé ngoai ciia cong trinh nén viéc thiét ké mat
dtng c6 ¥ nghia rit quan trong. Thiét ké mat dimg cho cong trinh dam bao tinh thim
my va pht hop véi chitc ning ciia cong trinh, dong thoi phi hop véi canh quan xung
quanh, tao thanh mot quan thé kién trac voi cac cong trinh 1an cin trong twong lai dé
cong trinh khong bi lac hau theo thoi gian. Mat ding cong trinh dugc phat trién 1én
cao mot cach lién tuc va don di€u : khong co6 su thay ddi dot ngdt theo chiéu cao nha,
do d6 khong gay ra nhitng bién d6 dao dong 16n tap trung & d6. Tuy nhién, cong trinh
van tao ra dugc mot sy can ddi can thiét. Viéc té chirc hinh khéi cong trinh don gian,
rd rang . Su lap lai cia cc tang tao bai cac ban cong, clra s6 sudt tir ting 3+9 tao vé
dep thAm m§ cho cong trinh.

Nhin chung bé ngoai cua cong trinh dugc thiét ké theo kiéu kién trac hién dai.
Cira sO ctia cong trinh dugc thiét ké 13 ctra s6 kinh ¢6 rém che bén trong tao nén mot
hinh dang vira dep vé kién triic vira ¢ tac dung chiéu sang t6t cho cac phong bén
trong. Mit dimg con phai thiét ké sao cho cc cin phong thong thoang mot cach tot
nhat.

1.3.3 Gidi phap giao thong cong trinh.
Bao gdm giai phap vé giao thong theo phuwong dimg va theo phuong ngang trong

moi tang.
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Theo phwong ditng : Cong trinh duge bd tri 2ciu thang bd va lcau thang may, dam
bao nhu cau di lai cho mét khéach san 16n, dap trng nhu cau di lai va thoat nguoi khi co
su ¢d.

Theo phwong ngang : Bao gdbm sanh ting din tdi cac phong.

Viéc bd tri sanh & giita cong trinh dam bao cho viée di lai theo phuong ngang dén
céc can ho 1 nhé nhat. Giao thong trong timg can ho thong qua hanh lang nhé tir tién
phong dén phong ngi .

1.3.4 Giai phap vé cap dién.

Trang thiét bi dién trong cong trinh dugc lap day du trong cac phong phu hop vai
chtr nang st dung, ddm bao k¥ thuat, van hanh an toan. Day dan dién trong phong
dugc dit ngdm trong tuong, cd 16p vo cach dién an toan. Day dan theo phuong dimng
dugc dat trong cac hép k¥ thuat. Dién cho cong trinh dugc léy tr ludi dién thanh phé,
ngodi ra dé dé phong mat dién con b tri mot may phat dién du phong dam bao cong
suat cung cap cho toan nha.

1.3.5 Giai phap thiét ké chéng néng, cap - thoat nwéc.
Chéng néng : Mai 13 két cdu bao che cho cong trinh dam bao cho cong trinh khong
chiu anh hudéng clia mua nang.

Viée bé tri bé nudc ¢ trén mai ngoai viée cung cap nude con cé tac dung diéu
hoa nhiét. Mai con dugce chdng noéng bang 16p béténg xi tao dbc dé thoat nudec mua
dong thoi 1a 16p cach am, cach nhiét ciing voi 16p chdng thdm va 2 16p gach 1a nem
1am thanh phuong 4an chdng néng va thoat nudc mua cho méi .

Cdp nuée: Ngudn nude duge ldy tir hé thong cap nude thanh phd thong qua hé thong
duong 6ng dan xuéng cac bé chira dit dudi dat, tir d6 duoc bom 18n bé trén mai. Hé
thong duong 6ng dugc bd tri chay ngdm trong cac hép ky thuat xudng céc tang va
trong tudng ngin dén cac phong chirc ning va khu vé sinh.

Thodt nude : Bao gdm thoat nudc mua va thoat nude thai sinh hoat.

Thoat nudc mua dugc thuc hién nho hé théng sénd dan nudc tir ban cong va mai
theo cac dudng 6ng nam & goc cot chay xudng hé théng thoat nude toan nha rdi chay
ra hé thong thoat nudc cia thanh phd. Xung quanh nha c6 hé thdng ranh thoat nudc
lam nhiém vu thoat nudc mat.

Thoat nudc thai sinh hoat : nuéc thai sinh hoat tir cic khu vé sinh trén cac ting

duge dan vao cac duong 6ng diu trong cac hép ki thuat dau trong nha vé sinh tir ting
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8 xudng dén tang 1, sau d6 nudc thai dugc dua vao bé xir ly ¢ dudi dat roi tir day duge
dan ra hé théng thoat nuéc chung cua thanh phd.
1.3.6 Giai phap théng gié, cach nhiét, chiéu sang .

Giai phap thong gi6 cua cong trinh 1a su két hop giita théng gid tu nhién va nhan
tao. Thong gid tu nhién dugc thuc hién nho céc cira s6, & bon mat cua ngdi nha déu co
ctra 80, du gi6 thdi theo chiéu nao thi van dam bao hudng gié vao va ra, tao kha ning
thong thoang tot cho cong trinh .

Chiéu sang ciing dugc két hop giita ty nhién va nhan tao, cira s6 dugc thiét ké 1a
ctra kinh khung nhom nén dam bao viéc 1y sang tu nhién rat tot cho cac phong.

1.3.7 Gidi phap phong hoa.

Pé phong chdng hoa hoan cho cong trinh trén cac tang déu bd tri hong ctru hoa va céac
binh ctru hoa cam tay nham nhanh chong dap tat dam chay khi méi bat dau.

V& thoat ngudi khi co chay : cong trinh ¢ hé thong giao théng ngang 13 sanh tang co
lién hé thuan tién véi hé théng giao thong dung 12 cau thang bd. Cau thang bd tri & vi

tri gitra nha thuan tién cho viéc thoat nguoi khi co su ¢6 xay ra.
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PHAN II

KET CAU

(45%)

NHIEM VU:

1. Thiét ké san tang 2
2. Thiét ké khung truc 8
3. Thiét ké Mang truc 8

Gi4o vién hudng dan: TS. Poan Vin Duin
Sinh vién thuc hién : Phan Duc Thai
Lop : XDL 902
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Chuong 2: TINH TOAN KET CAU

2..1.1.1. Phwong dn san swon toan khoi:
CAu tao bao gém hé dam va ban san.

+ Uu diém: Tinh todn don gian, chiéu day san nho nén tiét kiém vat liéu bé tong
va thép, do vay giam tai dang ké do tinh tai san. Hién nay dang duoc st dung pho bién
& nudc ta véi cong nghé thi cong phong phii cong nhan lanh nghé, chuyén nghiép nén
thuan tién cho viéc lua chon cong nghé, t6 chirc thi cong.

+ Nhuoc diém: Chiéu cao ddm va do vimg cua ban san 16n khi vuot khau do
16n dan dén chiéu cao tang cua cong trinh 16n gdy bat loi cho cdng trinh khi chiu tai
trong ngang va khung tiét kiém chi phd vat liéu nhung tai cac dam la cac tuong phan
cach tach biét cac khong gian nén van tiét kiém khong gian sir dung.
2.1.1.2. Két lugn:

Can ctr vao:

+ Pac diém kién trac va dic diém két cau, tai trong.

+ Co s6 phan tich so by & trén.

+ Mt khac, dua vao thuc té hién nay & Viét Nam dang st dung phé bién 1a
phuong an san sudn Bé tong cot thép do6 toan khéi. Mat khac dya trén co so thiét ké
mit bang kién triic va yéu cau vé chirc ning str dung ctia cong trinh ¢6 nhip 16n. Do
vay lya chon phwong 4n san sudn bé tong cdt thép d6 toan khdi cho cac tang.

2.1.2. H¢ két ciu chiu lwe.
2.1.2.1. Hé két cau khung chiu lyc:

+ H¢ khung chiu luc dugc tao thanh tir cac thanh dung (cot) va cac thanh ngang
(dam), lién két cimg tai cac chd giao nhau giita chung 14 nit. Hé két cau khung c6 kha
nang tao ra cac khong gian 16n, linh hoat, thich hop véi cac cong trinh cong cong. Hé
thong khung ¢6 so d6 1am viéc rir rang, nhung lai c6 nhuoc diém 1a kém hiéu qua khi
chiéu cao cong trinh 16n. Trong thuc té két cdu khung BTCT duoc st dung cho cic
cong trinh c6 chiéu cao sb tang nho hon 20m dbi véi cac cap phong chong dong dat <
2.1.3. Phwong phap tinh toan hé két cu.
2.1.3.1. Lwa chon so do tinh:
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+ Pé tinh toan ndi luc trong cac cAu kién ctia cong trinh, néu xot dén mot cach
chinh x4c va day du cac yéu tb hinh hoc cua CAc cau kién thi bai toan rat phic tap. Do
d6 trong tinh todn ta thay thé cong trinh thuc bang so do tinh hop 1y.

+ Vi d6 chinh x4c cho phép va phu hop véi kha ning tinh toan hién nay, d6 an
duoc tinh toan theo so do dan hoi. Hé két cau gé)m san suon BTCT toan khdi.

+ Chuyén so dd thue vé so do tinh toan can thuc hién theo hai bude sau:

e Budc 1 : Thay thé cc thanh bing cac duong khong gian goi 1a truc.
Thay tiét dién bang cac dai luong dic trung E, J...

Thay Céac lion két tira bang lion két Iy tuong.

Dua céc tai trong tac dung 1én mat két cAu vé truc cAu kién. Day la budc
chuyén cong trinh thuc vé so do tinh toan.

e Budc 2 : Chuyén so d6 cong trinh vé so do tinh bang cach bo qua va thém mot sd
yéu tb giit vai trii thir yéu trong su 1am viéc ctia cong trinh.

+ Quan niém tinh toan: Do ta tinh theo khung phang nén khi phan phdi tai trong
thang dimg vao khung, ta bo qua tinh lién tuc ciia dim doc hodc cia dim ngang, nghia
1a tai trong truyén vao khung dugc tinh nhu phan luc ctia dam don gian vdi tai trong
dung truyén tir hai phia 1an c4n vao khung.

+ Nguyén tac cau tao cac bod phan két cau, phan bd do cung va cuong do cua
két cau:

Bac siéu tinh: Cac hé két cdu nha cao tﬁng phai thiét ké véi cac bac siéu tinh
cao, dé khi chiu tac dung cua tai trong ngang 16n, cdng trinh c6 thé bi pha hoai do mot
s6 cau kién ma khung bi sup d6 hoan toan.

+ Céch thtrc pha hoai: Két cau nha cao tang can phai thiét ké sao cho khép déo
hinh thanh & cot, sy pha hoai & trong ciu kién trudc su pha hoai ¢ nut.
2.1.3.2. Tai trong dung:

+ Tai trong thang dung trén san gdm tinh tai va hoat tai.

+ Tai trong chuyén tir san vao dam roi tir dam vao cot.

+ Tai trong truyén tir san vao khung dugc phan phdi theo dién truyén tai:

, <2 thi tai trong san dugc truyén theo hai phuong:

Vi u ban ¢6 ty s6 -z
1

Phuong canh ngin (1,) tai trong tir san truyén vao dang tam giac.

Phuong canh dai (1,) tai trong truyén vao dang hinh thang.
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Trong tinh toan dé don gian hoa ngudi ta qui hét vé dang phan bd déu dé cho dé
tinh toan.

+ Vi tai trong phan bé dang tam gidc qui vé tai trong phan bb déu theo cong

, 5 L. X o -
thie: Q4 = §(gb + pb).El VOl g, Va p,: la tinh tai va hoat tai ban.
+ V6i tai trong phan bd dang hinh thang quy vé tai trong phan bd theo cong thuc:
Gy =Ky =(1-28°+5°) (9 + qb)l—2 voi gt
2 21,

Bao gdm trong lwong ban thin két cau va cac hoat tai tic dung 1én san, mai. Tai
trong tac dung lén san ké ca tai trong vach ngan, thiét bi...déu quy vé tai trong phan bd
déu trén dién tich 6 san.
2.1.3.3. Tai trong ngang:

Tai trong gid tinh (v&i ¢ong trinh ¢ chiéu cao nho hon 40m nén theo TCVN
2737-1995 ta khong phai xét dén thanh phan dong cia tai trong gi6 va tai trong do ap
luc dong dat gay ra).
2.1.3.4. Noi luc va chuyén Vi.

+ Pé xac dinh nodi luc va chuyén vi, str dung cac chuwong trinh phan mém tinh
két cdu nhu SAP hay ETABS. Pay la nhitng chuong trinh tinh toan két cau rdt manh
hién nay. Cac chuong trinh nay tinh toan dya trén co sé ctia phuwong phap phan tir hitu
han, so dd dan hoi.

+ Lay két qua ndi luc Gng véi phuong an tai trong do tinh tai (chua ké dén trong
luong dam, cot).

+ Hoat tai toan bo (c6 thé ké dén hé sb giam tai theo cac 6 san, cac tang) dé xac
dinh ra luc doc 16n nhat & chan cot, tir két qua do ta tinh ra di¢n tich can thiét cua tiét
dién cot va chon so bd tiét dién cot theo ti 16 mddun, nhdn vao biéu dd momen ta tinh
dam nao c6 mémen 16n nhat roi lay tai trong tac dung 1én dam d6 va tinh nhu dam don
gian dé xac dinh kich thudc cac dim d6 va tinh nhu dam don gian dé xac dinh kich
thude cac dam theo cong thirc.
2.1.3.5. T6 hop néi lyc va tinh toan cot thép:

+ Ta c6 thé sir dung cac chuong trinh tu 1ap bang ngdn ngit EXEL, PASCAL...
Céc chuong trinh ndy c6 uu diém 1a tinh toan don gian, ngan gon, dé dang va thuan

tién khi str dung chuong trinh hoic ta ¢6 thé dua vao chuong trinh phan mém

SVTH: PHAN PUC THAI — LOP XDL 902 17



TRUONG PAl HOC DAN LAP HAl PHONG PO AN TOT NGHIEP KY SU XAY DUNG

SAP2000 hay ETABS dé tinh toan va t6 hop sau d6 chon va bd tri cét thép co to hop
va tinh thép bang tay cho mot s6 phan tir hiéu chinh két qua tinh.
2.1.4. Vat liéu sir dung cho cong trinh.
Pé viéc tinh toan duge dé dang, tao su théng nhat trong tinh toan két cAu cong
trinh, toan bo CAac loai két ciu dyung:
+ Bé tong cip d6 bén B20 c6 R, = 11,5 MPa, Ry, = 0,9 MPa
+ Cbt thép nhim : C, c6 R, = Ry = 225MPa, Ry, = 175 MPa
Cy ¢6 Ry = Ry = 280Mpa, Ry, = 225MPa
2.1.5. C4c tai liéu, tiéu chuin sir dung trong tinh toan két ciu.
+ TCXDVN 356 : 2005 Két cau bé tong va bé tong cdt thép (tiéu chuan thiét ké).
+ TCVN 2737 : 1995 Tai trong va tac dong (tiéu chuan thiét ké).
+ Chuong trinh tinh toan két cdu SAP 2000.
2.2. tinh toan san tang 2
2.2.1S0 bd chon chiéu diy san.
X6t Cac u san:
Dua vao kich thudc cic canh ctia ban san trén mit bang két cdu ta phan cac 6
san ra lam 2 loai:
+ C4c u san ¢6 ty s6 C4c canh 1/1;< 2 =6 san lam viéc theo 2 phuong (thudc
loai ban ké 4 canh).
+ CA4c u san ¢0 ty s6 C4c canh 1,/1;22 =6 san 1am viéc theo 1 phuwong (thudc
loai ban dam).
A 5 N Dl
Chiéu day cua san xac dinh so bd theo cong thic : hS = thmin
Trong do:
m: Hé sb phu thudc vao loai ban.
m = 3035 cho ban loai dam v&i 1 1a nhip cta ban (canh ban theo phuong chiu
luc).
m = 40+45 cho ban ké bon canh véi 1 1a canh ngén.
Chon m 16n vo1 ban lién tuc, m nhé véi ban ké don tu do.
D = 0,8+1,4 (hé s6 phu thudc vao tai trong tac dung I&n ban)
hmin =60mm ddi v6i san giira cac ting ctia nha & san xudt; hyin =50mm dbi voi
san nha & va cong trinh ¢ng cong; hpin =40mm d6i véi san mai (TCVN356- 2005)
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Dua vao kién tric va cau tao san, ta tinh duoc tinh tai ciia cac loai san
L, TG CHCERAMIC 300X300
VE=AXI M NGM, C50#DuY 20
BTCT B20 DuY 100
V=ALr t DuY20

’ 7 P
4 44\/\X \\\g
A 7
J 1 A4
’ a 4 ’
714 ’ z

Cdu tao lop san

o

D=08-1,4, phu thudc vao tai trong, chon D =1,1 L: Canh ngén cia 0 ban; 1=
3,7 m. (6 san 16n nhét dién hinh)

Viy h = D.l _ 11370

S

=9,04 cm Chon hg = 10cm.

2.2.2. Tai trong tinh toan
2.2.2.1. Tai trong.

a. Tinh tai san:

Bang 3: Tinh tai san nha v¢ sinh

, Chié}l day v gtc n gtt
Cau tao san 0 3 ) )
(m) (KN/m°) | kN(@/m?) (KN/m?)
1.Gach lat chong tron
200x200 0,01 20 0,2 1,2 0,24
2. Lép vira lut M75# 0,02 18 0,36 1,3 0,468
3.BT Chéng tham 0,01 25 0,25 1,1 0,275
4. Ban sanBTCT B20 0,1 25 2,5 1,1 2,75
5. L6p vira tréat tran 0,01 18 0,36 1,3 0,234
Tong cong 3,67 3,967

b. Tai trong cdc twong ngan trén o san.

Vit li€u bao chu vi nha Ia tuong gach 220, tuong nha vé sinh day 110 dugc xay
bing gach rdng c6 y = 15 kN/m®

Trong lugng tudng ngan trén dam tinh cho tai trong tac dung 1én 1 m dai tuong
Chiéu cao tudong duoc xac dinh : hy= H — hy
Trong do :
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h; : Chiéu cao ctia tuong
H : chiéu cao cia ting nha
hg : chiéu cao dim trén tudng twong Ung .
Va mdi birc tudng cong thém 3cm vita trat ( 2 bén ): ¢6 y = 18kN/m?)
Tuy nhién khi tinh trong luong tudng 1 cach gan dong ta coi tudng xay dic(khong

trir di 13 cira, cac ctra s6). Nhung khi c6 cira két qua duoc giam bot 20% tong khoi
lugng tinh toan.Két qua thé hién bang sau:

Tai trong tuong xay 220 gach rong:

y Day ge | HEsO | g
STT C4c 16p ciu tao ; R , vuot ,
(KN/m®) (m) (KN/m?) tai KN/m
Hai 16p trat, day 15
1 18,00 0,03 0,54 1.3 0,702
mm
2 Gach xay 15,00 0,22 3,3 1.1 3,63
Téng tdi trong : 4.332
Tai trong tuong xay 110 gach rong :
Y Day ge | Heso gt
STT Cac 16p ciu tao 8 vuot
kN/m® m kN/m® 2| kN/m?
ta1
Hai 16p trat, day 15
1 18,00 0,03 0,54 1.3 0,702
mm
2 Gach xay 15,00 0,11 1,65 1.1 1,82
Tong tdi trong : 2,522

2.2.2.2. Hoat tai (p) )
Tai trong tiéu chuan do nguoi va vat dung trong qua trinh sir dung cong trinh lay

theo tiéu chuan TCVN 2737-95. Tai trong tinh toén:

o' = n.p®
Trong do:
p®: Tai trong tiéu chuén.
n : Hé sd vuot tai.
+n = 1,3 khi tai trong tiéu chuén < 2 kN/m®.

+n = 1,2 khi tai trong tiéu chuén > 2 kN/m?.
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Bang 4: Hoat tai san nha

ptc n ptt
Phong chirc nang (kN/m?) (kN/m?)
1. Van phong, phong an, phong hoc 2 1,2 2,4
2. Phong vé sinh 2 1,2 2,4
3. Hanh lang, cau thang 3 1,2 3,6
4. San phong hop,hoi thao 4 1,2 4,8
5. San tang mai 0,75 1,3 0,975
6. Ban cong, lu gia 4 1,2 48
2.2.3.Tinh ton 6 ban theo so' d6 dan héi.
A 5 A |2 6! 3 9 7 A N
+ XOot ty sO m = 37 =1, + Taitrong tac dung Ién san.
1 y
- Tinh tai g = 3,672 kN/ m”
- Hoat tai p = 2.4 kN/ m®.
*Tinh tai rong:  Poyg =2’_24+3, 672 = 4,872KN / m?
P+0=24+3672=6072KN/m?
P_2% 9 okN/m?
2 2

M2 = alg;. (§+ LI, t OLll.(g)h'z-
M, = O, (§+ o)LL, + alZ.(g)Uz-

My = - B2 (P+ )L,
M= - BZ-(p+g)|1|2
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|

Ml

M

e M %'\‘/Il‘X
¢w4

|

L 2=6300

L1=37/00

e

Mq1 VA Mip 13 cac hé sé dé xac dinh mé men nhip thep phuong 1.

Trong do:

My, VA M;, 13 cac hé sd dé xac dinh md men nhip thep phuong 1.
ki1 va kiz 12 cac hé s6 dé xac dinh mo6 men gdi theo phuong 1; val,
M11 VA My, tra theo so d6 1 - Bang (1-19)sach “Sb tay két ciu cong trinh”.

Miy VA My, Kix va ki, duoc tra theo so dd 9 - Bang (1-19)sach “so tay két ciu cong
N L2 1 p n
trinh” . P = E.Il.l2 P = (g + g)_ll_lz P=(p+9)l.l,

* Tinh ndi luc trong ban:

6,3
+Khi ty so 2= —=1,702
PO T 37
So dd 6 ban 1 ta ndi suy duoc:
11— 0,0488
Ol1o—= 0,016‘9
So d6 6 ban 9 ta ndi suy dugc:
Olg1— 0,02
Olgo— 0,0069
1=0,0438
B,=0,0152
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MI Ml
F\ A

-

Xﬁ ﬁl%l\‘ﬂl‘x =
LM"J& 2t

!

L 2=6300

L1=3700

e

M, = aig1. (§+ DLl + ocll_(g)uz = 3,64kN.m.

M; = o (§+ gLl,+ oclz,(g)uz: 1,26KN.m.

M, = - B.(p+9)Ll,=6,19kN.m
M= - B2.(P+9)Ll,= 2,15kN.m
* Tinh cét thép:
Tinh cho dai ban rong 100 cm, hy, =10 cm.
Chon a = 2cm cho moi tiét dién. hg=hy -a=10-2 =8 cm.
* Cot thép chiu momen duwong giita ban theo phirong Iy

M, _ 126100 _ ..o
R,.bh? 1151008 R

- %.(1%/1— 20 )= %.(1%/1-2.0,017) =1,08

M,  126.10
R.Ch, 22,5.1,08.8
Chon ¢6 a200

As™ = 1,41 cm®> A = 0,65 cm?~ thoa Man.
Kiém tra ham luong cdt thép:
A 1,41
.100% = ——.100% = 0,176% > p,,,, = 0,05%
b.h, 100.8
*Cot thép chiu mémen dwong giita ban theo phirong Iy

Cé:amzz

—>A = =0,65(cm?).

u:
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Ho’= Ho- #,=8-0,6=7,4 cm
C6: Co: o, = M, = 3,64.100 >=0,058< o,
R,bh? 115.100.7,4

L= %,(1+ =20, )= %.(1%/1— 2.0,058) = 0,97

2
Ao M | 364100 ol
R.Ch', 22,5.0,97.7,4
Chon ¢6 a100

A" =2,8 cm?®> Ag = 2,58 cm®— thoa Mén.
Kiém tra ham luong cot thép:

As 100% = 23 100% = 0,35% > . = 0,05%
b.h, 100.8

* Cot thép chiu mémen dm tai goi theo phirong Iy
Co: o, = M, > = 2’15'1002 =0,03< a4
R,.b.h; 1,15.100.8

_>Q:%.(1+ﬂ/71—20cm):%.(1+4/71—2.0,03)=0,985

u:

2
—> A, = M _ 21510 =1,21(cm?).
R.Ch, 22,5.0,985.8
Chon ¢6 a150

As™ = 1,89 cm’> Ag = 1,71 cm’— théa Man.
Kiém tra ham luong cot thép:
Aq 1,89
.100% = ———.100% = 0,236% > . = 0,05%
bh, 100.8

*Cot thép chiu mémen dm gitka ban theo phuong [p:

u:

Ho’= Ho- #,=8-0,8=7,2 cm
M, _ 6,19.100
R,.bh? 115.100.7,2?

_>C — %(]_4_ /]_— Zam) = %(1-}- \/1— 20,104) = 0,945

Co: Co: o, =

=0,104 < ay

2
A, = M, _ 61910 — 4,04(cm?).
R.Ch', 2250,9457,2
Chon ¢8 a120

As™ = 4,19 cm’> Ag = 4,04 cm’— théa Man.
Kiém tra ham luong cot thép:
A 4,19
.100% = ——.100% = 0,52% > ., = 0,05%
b.h, 100.8
2.2.3.2. Tinh u san s6 1 (é1): ban dam ,
Tinh mdt dai ban 1m theo phuong canh ngan
- Xac dinh ndi lyc trong ban san:

l"l=

Tai goi
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Mz(p+1gz)x|§ _,8,072x15

o = M 1,138><1002 ~0,015<0.3
R, xbxh, 1,15x100x8

¢ =05x(1+ /(1-2x0,015) )=0,992

2
A= M L8045 earemy)
R xhyx¢  22,5x8x0,992

=1,138(KN.m)

Chon thép dua vao bang tra dién tich cét thép cua ban

ta chon thép $6a200 (A =141cm?))

Tai gitra nhip
2 2
vz POk 8.072xL5 ooy
24 24
M _ 05710 077203

am = =
R, xbxh, 1,15%x100x 82

¢ =05x (1+,/(1-2x0,0077) )=0,996

2
A= M _ 0,57x10 _0,318(cm?)
R xhyx{  22,5x8x0,996

$6a200 ( A =1,41(cm?))
Kiém tra ham luong thép

1% = L><100% = ﬂlOO% =0,176%
xh, 100x8

2.3..1. So' b chon kich dam, cft:
2.3.1.1. Chon kich thudc dam: o

Can ctr vao diéu kién kién trac, két cau va cong nang st dung ma ta chon giai
phap dam cho phil hop. Vé&i phurong an két cau BTCT thi viée chon kich thuée dam
hop 1y 14 hét strc quan trong, co s& chon tiét dién 1a tir cac cong thirc gia thiét tinh toan
so bo kich thuée. Tir cin cir d6 ta chon kich thude dam nhu sau:

- Chiéu cao ddm chon theo cong thire 1a: hg= I_d .Trong d6: (mg= 8- 12 véi
d
dam chinh, mg= 12- 20 véi dam phuy).
+ Vi dim khung nhip 15=6,3m.
Suy ra: hyg= (% = éj x 6300 = (787 +525)mm

Vay chon hg= 600mm = 60cm.
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- Bé rong dam chon theo cdng thic:
bs=(0,3+0,5)hy = (0,3 +0,5)600 = (180+300).
Chon bg=220mm.
Viy chon kich thuéc dim khung 1a: bxh=22x60 cm..
+ Vi dam khung nhip 14= 5,7 m.
Suy ra: hg= (1 + ij x 5700 =(712+475)mm
8 12
Vay chon hg= 600mm = 60cm.
- Bé rong dam chon theo cdng thirc:
bs=(0,3+0,5) hgy =(0,3+0,5)600 = (180 + 300).
Chon by = 220mm.
Vay chon kich thudc dim khung 1a: bxh = 22x60 cm.
+ V&i dam khung nhip 1g= 1,5m.
Taco: hy= (%_é )x1500=(187+125)mm; chon hy =400mm

bs= (0,3 +0,5)hy =(0,3+0,5)300=(90+150).
Vay chon kich thuéc dam doc 1a: bxh = 22x40 cm.
2.3.2. Kich thudec cot:
2.3.2.1. Chon kich thuoc cot:
- Xac dinh so b kich thudc cot truc C2 (cot gitra) theo cong thirc:
Fr=kx N
b
Trong d6: k= (0,9 + 1,1) ddi v6i cu kién nén dong tam.
k= (1,2 + 1,5) d6i v6i cau kién nén 1éch tam, (1ay k = 1,5).
Bé tong cot cip d6 bén B20 co Ry= 11,5MPa.
Dién tich truyén tai don vao cot truc C2 13 6,0 x 3,7m.
Suy ra: N= SXqgXn.
V6i (g= 10kN/m*Trong d6:10kN/m? 1a tai phan b 1&n 1m? san, gia thiét bang
7-10kN/m?, n 14 s6 ting, n= 7 tang).
Ma dién tich truyén tai la: A = 6,0X3,7 = 22,2 m,
Tacod: N=22,2X7X7 = 1087,8(kN).

SVTH: PHAN PUC THAI — LOP XDL 902 27



TRUONG PAl HOC DAN LAP HAl PHONG PO AN TOT NGHIEP KY SU XAY DUNG
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Hinh 2.1. Mt bang truyén tdi 1én cot

[ 3900
|

ot

L1500 |

/
| o |
dhy | alo
—
2100 | 1500 | 2100
FC RO

3
Vay suy ra: E_ 1,5x1087,8x10

] < —1418,87cm’.
11,5x10

Chon tiét dién cot téng I va tﬁng 2 la: 22x70cm.
+Cot tang 3, tang 4 ta c6: N = SXgXn. véin =15
N =22,2X7X5 = 777(kN);

N :1,5><777><103

=>F,=kX_Z_&F

] —— =1013cm”.
R, 11,5x10

Chon tiét dién cot tang 3,4 1a: 22x60cm
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+Cot tang 5, tang 6, tang 7 ta c6: N = SXgXn. véin =3
N =22,2X7X3 = 466,2(kN);

—> Fb:kX£¢>F :1,5><466,2><103

] — —608,09cm”’.
R, 11,5x10

Chon tiét dién cot téng 5,6,7 1a: 22x50cm
- Chon tiét dién cho cot tang 1 tang 2 truc FS8:
+ Dién tich truyén tai 1a: A= 3,7X3,9=14,43m>.

Taco: N = 14,43X7X7 = 707,07(kN).
3
Vay suy ra: A, = L2707, 072X 10" _ 922 27cm.
11,5x10

V& cot truc F chiu tai trong 1éch tAm nén ta chon kich thudc cot ting 1 va tang 2 1a
22x60

- Chon tiét dién cho cot tﬁng 3,4,5,6,7 truc F8:

: A= 3,7%3,9=14,43m".

Taco: N = 14,43X7X5 = 505,05(kN).
3
Vay suy ra: = 1,5x505, 05;10 =658, 76cm’.
11,5x10

V& cot truc F chiu tai trong 1éch tAm nén ta chon kich thuée cot ting 3,4.5,6,7 1a 22x50
2.3.2.2. Kiém tra 6n dinh ciia cét truc C,D,B truc 8:
- Chiéu dai 1am viéc cua cot 1,=0,7.H.Trong d6 H 1a chiéu cao cua cot, H=2,3 + 1,0=

3,3 m.( 1 m la ta lay tir cos & 0.000 dén mat c6 Mang).
-Tacé: 2 =1,/b=0,7X3,3/0,22= 10,5< 4, = 31.Vay cot dam bao do on dinh.
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| | 21300 | | l

Hinh 2.2. So @b kich thuéc hinh hoc khung truc 8

2.3.3. Xac dinh tai trong tac dung vao khung
+ Tinh tai san: trong lugng ban than dam, cot, tuong tac dung vao khung.
+ Hoat tai: Tai trong u san truyén vao khung theo dang hinh thang, dang hinh
tam giac, dang hinh chit nhat.
Véi tai trong truyén theo dang hinh thang thi tai trong quy vé phan bé déu duoc
tinh theo cong thirc sau:
L ... |
q=K.0.2 Véi g=—:k=1-2.0"+/°
2 21,
Tai trong tir 6 san truyén vao dam dang phan b tam giac dua vé dang
5.9.,
8.2

phan bd déu: q=

gl

Tinh tai tir 6 san truyén vao & dang phan bd déu(ban loai dam): g = —
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Tinh tai tir tudng x4y truyén vao dang phan bd déu : g =3,.h.y.nk

2.3.4. Tinh tai tac dung vao khung
2.3.4.1. Tinh tdi khung tang
So d chat tai

1500 , 6300 . 2l00 1500, 2100 6300 1500,

l 1 1 1 ]

\ \ M \ \ \ \

=R S T =

=== | == | =

S EadE=r¢ P e e e

& | a RO N | = | N t ‘
{

Q | == 777777(j§i7\77ﬁ7ﬁ777 ma|

= Nl N =3

2 BRI e Ny

m [ No =t |mPs |zt N ==

| F A iy SR EA A e =

| I |

| | | | | |

&
o

P1 P2 P3 P4 P4 P3 P2 P1

(at i it
a1 2 | @ - e

| 1500 | 6300 | 5700 | 6300 | 1500 |

Hinh 2.3. Mit bing truyén tinh tai tAing dién hinh tic dung vao khung truc 8

Céc s0 li¢u tai trong trén san dugc tinh toan trong phan tinh 6 san :

Tai trong duogc tinh trén Im dai dam, cot duoc thanh 1ap thanh bang:

Phan xay: 0,22x18 3.96 1.1 4.356
Tuong 220 | Phan trat: 0,015x2x18 0.54 1.3 0.702
Téng 5.058
Tutng 110 Pha:in xay: 0,11x18 1.98 1.1 2.178
Phan trat: 0,015x2x18 0.54 1.3 0.702
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Téng 2.88
Gia tri Don vi
CA4c loai tai trong:
— Tai trong ban than dam khung(220x400)
g, — Tai trong do tuong hanh lang truyén 1én dam | 2,026 (KN/m)
(3,5-0,4)x5,058
15,379
Tong tinh tai 17,4
CA4c loai tai trong:
— Tai trong ban than dam khung(220x600)
~ Do tai trong tir 2 bén u san ( 2) truyén lén | 3,295
khung dang hinh thang (KN/m)
g, 2% (o, 799.3, 672.£)
2 10,86
- Trong luong tuong xay 220 cao: 3,5-
0,6=2,9m
5,058x2,9 14,67
Tong tinh tai 28,825
Céc loai tai trong:
~ Tai trong ban than dam khung(220x600)
~ Do tai trong tir 2 bén u san ( 3) truyén lén | 3,295
khung dang hinh tam giac (KN/m)
g, 2x (o, 625.3, 672.2—;) 4,82
- Trong lugng tudng xay 220 cao: 3,5-
0,6=2,9m 14,67
5,058x2,9
Tong tinh tai 22,785
Cac loai tai trong:
— Tai trong ban than dam khung(220x600) 3205 (KN/m)
9, ’
Tong tinh tai 3.295
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Cac loai tai trong:
— Tai trong ban than dam doc hanh lang truyén
Ién Khung:

2><(1, 35.£j
2

— Taitrong u san 1 ( & 1) truyén 1én dam doc

hanh lang:

(3,672><1,5 3,7 j
X x 2
2 2

~ Do tuong lan can 220 cao 0,8m truyén vao

dam doc truc B va truyén vao khung:
5,058x0,8%x3,7

4,995

10,189

14,972

(KN)

Tong tai trong quy vé nut

30,116

CA4c loai tai trong:
~ Tai trong ban than dam doc truc A truyén Ién
khung:

2X(l,35><3,7j
2

- Do tuong 220 xay trén dam doc truc A va
truyén vao khung cao :
3,5-0,3=3,2m
Vi hé sb giam 16 ctra 0,7
2.(5,058.3,2.0,7.%)
- Tai trong do ban than cot tdc dung(cot
22x60cm):
4,21x<3,5

Do tai trong 2 bén u san &2 truyén vao dam

doc truc A dang tam giac va truyén vao dam
khung:

2x0,625><3,672x%x%

Do tai trong 2 bén u san ul truyén vao dim
doc truc A va truyén vao dim khung:

4,995

41,92

14,735

15,71

10,189

(KN)
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2x3,672x§x3’—7
2 2

Téng tai trong quy vé nut 88,149

Céc loai tai trong:
~ Tai trong ban than dam doc truc B truyén 1&n
khung:
2){1, 35><3,7) 4,955
2
- Do tuong 220 xay trén dam doc truc B va
truyén vao khung cao : (KN)
3,5-0,3=3,2m
Vi hé sb giam 16 cira 0,7

41,92
2.(5, 058.3,2.0, 73’77j

- Tai trong do ban than cot tac dung(cot
22x70cm): 17,08
4,881x 3,5

- Do tai trong 2 bén u san 2 truyén vao dam
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doc truc B dang tam gi4c va truyén vao dam | 15,709
Khung:
2%0,625x 3,672 % 37 3—7
272
~ Do tai trong 2 bén u san y3 truyén vao dam | 12,34
doc truc B hinh thang va truyén vao dam
khung:

2x3,672x0,865x % g

Tong tai trong quy vé nut 92,04

CA4c loai tai trong:
~ Tai trong ban than dam doc truc C truyén Ién

khung:
(1,35><3,7j 4,995
2x| /=
2
~ Do tuong 220 xay trén dam doc truc C va
truyén vao khung cao : 41,92
3,5-0,3=3,2m

Vi hé sb giam 16 ctra 0,7
2(50583207%)

- Tai trong do ban than cot tac dung(cot

22x60cm): 4,725
P, 1,35x3,5 (KN)
12,34

— Do tai trong 2 bén u san y3 truyén vao dam
doc truc C hinh thang va truyén vao dam
khung:

2x3,672x0,865x E 3—7 10,189
2 2
~ Do tai trong 2 bén u san ul truyén vao dam

doc truc C va truyén vao dam khung:

2x3,672x g 37
2 2
Tong tai trong quy vé nit 74,169

2.3.4.2.Tinh tdi tang méi
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tc

tt

. O O 9 g
Céac 1op san . n
m KN/m KN/m KN/m
Mai t6n va xa g 0.2 1.05 0.21
San bé tong cot thép 0.1 25 2.5 1.1 2.75
L&p vita trét tran 0.015 18 0.27 1.3 0.351
Tong tai trong : 3,311
0 0 gtc gtt
Céc 16p san . n
m KN/m KN/m KN/m
San bé tong cot thép 0.1 25 2.5 1.1 2.75
Lép vira trat 0.015 [18 0.27 1.3 0.351
Tong tai trong : 3,101
ptc ptt
2 n 2
KN/m KN/m
Mai khung st dung 0.75 1.3 0.975
Hoat tai mai ton 0.3 1.3 0.39
Hoat tai 0,75 1.3 0,975
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Tong hop céc s6 liéu tinh todn ta c¢6 so d6 phurong 4n chat tinh tai 1én khung 8

2311‘95 29,‘753 30,285 26,758 26,758 30,285 29,753 23195
T o T
T o e e e P 1%
o w0114 88,149 204 74169 0 |2 88,149 30,116 i
T T e T
o 1
if’“lwﬂflwW Tty Juuziijuﬁlfwm Q -
if’“lw ﬂfl I fg il ﬁm g pom
3 30,116 ‘88'149 204 74169 169 P 88,149 30,116 3
R B e AR S ]
”f’m#ﬁﬁmmm e T MM~
%#Mm I ﬁj ik iy i I I ol g o
—— | -+ 1 q pee

b & b @

so d6 tinh tai tac dung vao khung truc 8
Don vi: Lyc tap trung (KN)
:Lwc phan bo( KN/m)

2.3.5. Hoat tai tac dung vao khung
2.3.5.1. Hoat tdi tang dién hinh
a. Truong hop hoat tai 1
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So db chét tai (hinh 5.1)

T 1500 T 6300 , 2100, 1500, 2100 T 6300 T 1500 ,
# \M M m A\L
SR
E .’1 l:) ,’1 % 'Q
@ | = AR~ E
ESE =L =
B AR R S -
[
T P2 P3 P4 |P4 | P3 P2 P1
L L
S 03

| 1500 | 6300 | 5700 | 6300 | 1500 |

# # # # # #

Bang Gia tri hoat tai 1 tdc dung 1én khung
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b. Truwong hop hoat tai 2
So dd chét tai (hinh 7.5)

1500 6300 . 2100 1500, 2100 6300 1500,
/ ! |
e L] _
TILY w w IYYEY w
38 A 4
& Nb N
i L LARARA L\AARAL _—
YL TYYEY
o
S A 5
™ N NO
] AL vl% L% LAARAR @

G eere

P2 P3 P3 P2

%32 %2

/J, 1500i 6300 i 5700 l 6300 i1500l

Bang Gia tri hoat tai 2 tdc dung 1én khung
2.3.5.2. Hoat Tdi Tang Méi
a. Truwong hop hoat tai 1
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b. Truong hop hoat tai 2
So d6 chat tai (hinh 5.3)
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Bdang Gid tri hoat tai 2 tac dung 1én khung
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Téng hop cac s6 liéu tinh toan ta c6 so dd phuong an chét hoat tai tac dung lén khung8

(hinh 5.4 va hinh 5.5).
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so d0 hoat tai 1 tic dung vao khung truc 8
Don vi: Lyc tap trung (KN)
:Lwc phan bo( KN/m)
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so d6 hoat tai 2 tic dung vao khung truc 8
Don vi: Luc tdp trung (KN)
-Lyc phan bo( KN/m)

2.3.6. Tai trong
2.3.6.1. Tdi trong gi6 phan bo déu , ‘
Tai trong gi6 gom 2 thanh phan tinh va dong. Doi vi cong trinh don dung o chicu
cao < 40 m thi chi can tinh vé&i thanh phan gi6 tinh. Tai trong gi6 phan bd trén mit bé
mit thing dimg ctia cong cong trinh duoc tinh nhu sau:
W=nxWyxkxC
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Trong d6: n: Hé s6 d6 tin cady n=1,2
W, : Gid tri &p luc gid tiéu chuan (cong trinh & thanh phd Pién Bién
thudc khu vuc 11-A ¢6 Wy = 0,83(kN/ m2)
K: Hé s6 tinh dén su thay d6i ap luc gi6 theo chiéu cao va dang dia
hinh ( 1y theo dia hinh B- theo bang 5 TCVN2737-1995).
C: Hé s6 khi dong: phu thudc vao ti sd hy/l.
Ta c6 hy/I=23,3/18,3= 1,27 m( 1iy theo mit bang nha)
Tra bang 6 soch TCVN 2737-1995, ta co:
+ Phia don gio C =+ 0,8
+ Phia hut gi6 C=-0,6
- Tai trong gi6 phan bd déu:
g=WxB =n xWyxk x C xB
= qa=nxWyxKkxcgxB
gn =N x Wy x k xcp, xB
V61 B: Budc gian (B = bude ¢ot )=3,7m
- Tinh tai trong gi6 phan bd déu:

Bang tinh toan tai trong gi6 phan bé déu.

Loai h W, B Qd On
n K c c
@i | (m) | (kN/m2) (m) d@ | o | (KNfm) (‘r;'\)”

0™ | ,3 | 08 | 12 | 37 | g5 | 08 | 06 | 177 | 133

0" | gg | 083 | 12 | 37 | gg| 08 | 06 | 262 | 197

0™ | g3 | 083 | 12 | 37 |,9g | 08 | 06 | 289 | 217

o™ | 1pg| 08 [ 12 [ 37 [,,3| 08 ] 06 | 304 | 228

0™ | ;g3 | 083 | 12 | 87 | o9 | 08 | 06 | 321 | 241

0" | 19g | 085 | L2 | 37 | ;43| 08 | 06 | 333 | 249

0" | ;33| 08 [ 22 [ 37 [ 5| 08| 06 | 342 | 256

2.3.6.2. Tai trong tdp trung: .
Tai trong gid tac dung trén mai quy vé thanh luc ngang tap trung dat ¢ dinh cot
khung:

Luc ngang W1, W2 duge xac dinh theo cong thae: W =nkW,.B.>_Ch,
i=1

Xac dinh hé sb k:
- Murc dinh ¢0t, ¢6 cao trinh +23,3 (m) c6 k; = 1,32.
- Murc dinh mai, ¢6 cao trinh +26,65 (m) c6 k, = 1,35.

Phén tai trong gid tac dung trén mai, tir dinh cot trd 1én dwa vé thanh luc tip trung

dat & dau cot voi k lay tri so
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= k+k, 1,32+135

=1,335.
2
Xéc dinh hé s6 khi dong C:
Ce =+0,8.
u % = % =1,27va goc nghiéng mai « =28°, ndi suy ta dugc:

Ce, =-0,54 ; Ce,=-0,59.

S =1,2.1,335.0,83.17,1.Y'Ch =22,7.Y Ch

i=1 i=1

Luc tap trung tai mirc dinh cot:

S, =22,7.(0,8.0,4-0,54.2,1) =21, 2(kN)
S, =22,7.(0,6.0,4+0,59.2,1) = 33,57(kN).

Tong hop céc so liéu tinh toan ta c6 so dd phuong an chét tai gio 1én khung 8

21,2kN 3B57kN +23.
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|
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|
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So d6 phuong 4n thdi sang phai
DPon vi: ,Lu’c tdp trung kN
-Lyc phan bo kN/m

3357kN 21,2kN +23.30
B D
° = 1 £ °
S - 12 - 12 =
n 1p]
© w7 9 m
|~ D +19.80
- c I
2 i - 2 g
" oy 8 Tp}
™ - < - o o™
3\ - +16.30
| |
| - | E
2 =i - 2 2
" =~ - =~ Rl' "
™ < g < N ™
« ° 1280
| | +12.
I — E
S - 2 2 =
. = 8 — 3 :
+9.30
] ]
-1 E ~ £
g 12 1 2 g
=~ -
o wa ] - 8 o
1 — +5.80
DI DRI
2 - 2 C 1 2 8
o = 5 18 Y]
% >
=~ =~ N +2.30
S - S i S
] ]
Q -l 8 SN @
o R 5 +000
- _ %7
o
S,
V71 V7 V71 ||
l 15ool 6300 l 5700 l 6300 l 15ool

So dd phuong an gi6 thoi tir phai sang
Don vi: Luc tdp trung kN
Lyc phéan bo kN/m
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2.3.7. Tong hop tai trong khung truc 8
Bao gom:

. Phuong an tai trong 1 ( Tinh tai)

. phuong an tai trong 2 ( hoat tai 1)
. Phuong én tai trong 3 ( hoat tai 2)

O Q0 O W

. Phuong an tai trong 4 ( gi6 trai)
e . Phuong an tai trong 3 ( gi6 phai)

2.3.7.2. T6 hop noi lyc.

Sau khi chay chuong to hop noi lyc , thu dugce két qua ndi luc trong cac tiét dién do
tung truong hop tai trong gay ra.

- Pdi v6i cot can phai to hop tat ca cac ndi luc d6 lai dé tdm ra nodi lyc nguy hiém
nhat co thé x4t hién trong tung tiét dién cho mdi cot dé tinh thép cho cot.

-C6 hai loai t6 hgp co ban 1a: T6 hop co ban 1 va t6 hop co ban 2.

+ T6 hop co ban 1

gém ndi luc do tinh tai va ndi luc mot trong CAc hoat tai.

+T6 hop co ban 2 gém noi luc do tinh tai va ndi lyc cac hoat tai( hoat tai st dung va
hoat tai giod).

- Trong mdi t6 hop can x4t 3 cip ndi luc nguy hiém:

+ Cap mo6 men duong 16n nhét va lyc doc tuong ung( Mmax Va Ny).

+ Cdp m6 men &m nho nhat va luc doc twong tng( Mupin Va Ny,).

+ Cip luc doc 16n nhit va md men tuong tng( NipaxVa My, )
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So d6 phan tir dam, cot

2.3.7.3. Tinh toan cot thép khung:
2.3.7.3.1 Tinh toan cét thép dam khung truc 8
Tinh toan cot thép dam tang 2, phan tir 31(bxh = 22x60cm).
Mmin=-155,93 (KN.m)

Mmin=-164,918 (KN.m)
M= -118,59 (KN.m) Myir=-118,59 (KN.m)
| D31 |

= 80,11 (KN.m)

MW47 (KNm)

l 5700 j
Biéu do6 bao mémen dam D31
- Vat li€u ta st dung nhu trén.
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- Tir két qua noi lyc ta chon ra t6 hop ¢6 cip ndi luc nguy hiém nhit :
- M6 men duong tai gitra nhip B,E:

Mge= 99,017 KN.m
- Mémen am tai gdi B:

Mg = -164,918 (KN.m)
- M6men am tai gbi E:

Mg = -155,93 (KN.m)
Tinh theo tiét dién chuc nhat bxh= 22x60cm
- Gia thiét a =4 cm, =>h,=h-a=60-4 =56 cm

oMy 164,918 x10°
" R,xbxh 11,5x10°x0,22x0,56

£=0,5x(1+1-2xa,,)=0,5x1++1-2x0,209)=0,88

4
Al - M 164,918x10 _11 95cm?
R, x&xho 2800x0,88x56

4422 co A, =1521 (cm?)

=0,209< a; =0,429.

- Kiém tra ham luong cdt thép.

Voéi: ., =0,05%

Al 11,95
=—2x1009 = —
H bxh, % 22 x56

x100% =1,02% >n_. =0,05%

Vay dam bao ham luong ¢t thép cho dam.

Tinh theo tiét dién chuc nhat bxh= 22x60cm

- Gia thiéta =4 cm, =>h,=h-a=60-4 =56 cm
o = M _ 155,93x10°

" R, xbx hg 11,5x10°% x 0,22 x 0,562

£=0,5x(1+1—2xa, ) =0,5% (1++/1—2x0,197) = 0,889

At M 155,93x10°
> R x&xho 2800x0,889x56

4422 c6d A, =1521 (cm?

=0,197 < o, =0,429.

=11,18cm?

- Kiém tra ham luong c6t thép.

Véi: . =0,059%
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At 11,18
=5 %1009 =—""_x100% = 0,99 - =0,059
bxhoX % 22556 % 707 i &

U

Vay dam bao ham luong ¢t thép cho dam.
c. V6i momen dwong (tai nhip):
theo tiét chit T h, =10 cm .
Gia thiét a =4cm , h,=60-4 = 56cm
Gia trj 46 vuon ctia canh S 14y bé hon tri s6 sau
- Mot ntra khoang cach thong thuy gitta cac sudon doc
0,5.(3,7-0,22)= 1,74 m
~ 1/6 nhip cau kién: 3,7/6 = 0,62 m
— S=0,62m
Xac dinh : Mg = Rpxbgxhgx(hg - 0,5h¢) = 11,5x1460x100x(560- 0,5x100)
M; = 879,75.10° N.mm=879,75 kN.m
M = 879,75 KN.m > Mpa = 99,017 KN.m.
Vay truc trung hoa di qua canh = Tiét dién lam viéc nhu tiét dién chit nhat voi kich
thudce: bexh = 1460x600(mm). ap dung Céc cbng thirc:

oM 99,017 x10°
" R,xbxhi 11,5x10°x1,46x0,56°

£=0,5x(1+1-2x0,)=0,5x(1+1-2x0,0188) = 0,99

4
Ao M 99017100 o
R x&xho 2800x0,99x56

Chon thép: 2418 va 2416 c6 A, = 9,11 (cm?)

=0,0188<a, =0,429.

- Kiém tra ham luong cdt thép.

Véi: .. =0,059%

tt
A 1009=—"02

— ———x100%=0,62% >p, ... =0,059
bxh, 22 x 56 % %> H %

u

Vay dam bao ham luong cbt thép cho dam.

Tinh toan cot thép dam ting 2, phan tir 30(bxh = 22x60cm).
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Mmin=-131,928 (KN.m Mmin=-127,76 (KN.m)
Myir=-88,13 (KN.m) m ﬂl\/‘m— -92,242 (KN.m)
D30 |

®

£/ =50,45 (KN.m)
Mrex=69,273 (KN.m)

l 6300 J

Biéu do bao mémen dam D30

- Vat liéu ta st dung nhu trén.
- Ttr két qua ndi luc ta chon ra t6 hop €0 cdp ndi luc nguy hiém nhat :
- M6 men duong tai gitra nhip A,B:

Mag= 69,237 KN.m
- MOmen am tai gbi A:
M =-131,928 (KN.m)
- Mémen am tai gdi B:
Mg = -127,76 (KN.m)

Tinh theo tiét dién chuc nhat bxh= 22x60cm
- Gia thiéta=4 cm, =>h,=h-a=60-4 =56 cm
oM 131,928 x10°

" R, xbx hg 11.5x10°% x 0,22 x 0,567

£=0,5x(1+/1—2xa, ) =0,5% (L+1— 2x0,166) = 0,908

4
At _ M ~131,928x10 _9,267cm?

* R x&xho  2800x0,908x56
2422va1¢425c6 A= 12,509 (cm?)

=0,166 < o, =0,429.

- Kiém tra ham luong cét thép.

Véi: .. =0,05%

tt
e A 100y - 92,267

= 100% =0, 759 - =0,059
bxh, 2 ><56X % 7> o %

Vay dam bao ham luong ¢t thép cho dam.

Tinh theo tiét dién chuc nhat bxh= 22x60cm
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- Gia thiéta=4 cm,=>h,=h-a=60-4 =56 cm
S 127,76 x10°
" bebxhé 11,5x10°% x 0,22 x 0,56

£=0,5x(1+/1-2x0_)=0,5x (L++1-2x0,161) =0,911

4
v M 127,76x10 _8 94cm’
R,x&xho 2800x0,911x56

=0,161< 0, =0,429.

Chon thép: 2422 va1425c6 A, = 12,509 (cm?)
- Kiém tra ham luong c6t thép.
Véi: p,,, =0,05%

Al 8,04
- 1009=—2
= pn, 109% =2 56

XlOO% = 0173% > “min = 0105%

Vay dam bao ham luong cdt thép cho dam.
c. V6i momen dwong (tai nhip):
Gia thiét a =4cm , h,=60-4 = 56cm
- Mot ntra khoang cach thong thuy gitta cac suon doc
0,5.(3,7-0,22)=1,74 m
— 1/6 nhip céu kién: 3,7/6 = 0,62 m
— S=0,62m
Xac dinh : Mg = Ryxbgxhex(hg - 0,5h¢) = 11,5x1460x100x(560- 0,5x100)
M; = 879,75.10° N.mm=879,75 kN.m
M; = 879,75 KN.m > M = 69,237KN.m.
Vay tryc trung hoa di qua canh — Tiét dién lam viéc nhu tiét dién chit nhat voi kich
thudc: bexh = 1460x600(mm). ap dung Cac cong thirc:

3
__ M 28040 013<a, =0,429.

o, = =
R, xbx hg 11,5x10° x1,46x 0,56°

£=0,5x(1+1—2x0_)=0,5x(1++/1—2x0,013) =0,99

Al _ M,  69,237x10*
® R,x&xho 2800x0,99x56

=3,96cm?

Chon thép: 2416 c6 A, = 4,02 (cm?)

- Kiém tra ham luong cbt thép.
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Véi: ., =0,05%

_ A 009 = 3% 10090329 > =0,05%
H bxh, ® 2256 0= %1927 7 Hnin =597

Vay dam bao ham luong ¢t thép cho dam.

Mmin= -72,57 (KN.m) Mmin= -67,87 (KN.m)

M= 66,771 (KN.m) Jw\ ﬂ M= -64,837 (KN.m)
| D60 |

me_7477 (KN.m)

l 6300

= 55,704 (KN.m)

Biéu d6 bao mémen dam D60
- Vat liéu ta st dung nhu trén.
- Tir két qua ndi lyc ta chon ra t6 hop ¢6 cip ndi lyc nguy hiém nhét :
- M6 men duong tai gitra nhip B,E:

Mag= 71,177 KN.m
- Mémen am tai gdi B:
Ma = -72,57(KN.m)
- Momen am tai gbi B
Mg = -67,87 (KN.m)
Tinh theo tiét dién chuc nhat bxh= 22x60cm
- Gia thiéta =4 cm, =>h,=h-a=60-4 =56 cm
o My 72,57x10°
" R, x bxhé 11,5x10° x 0,22 % 0,56

£=0,5x(1+1-2x0a,)=0,5x(1++1-2x0,09)=0,95

4
A" M 7257x10°0 4.87cm’
R,x&xho 2800x0,95x56

2418 c6 As=5,09 (cm?)

=0,09<a, =0,429.

- Kiém tra ham luong cbt thép.
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Véi: ., =0,05%

A 1009 =487 1009 =0,395% > 1 . =0,05%
thO 0 22)(56 0 y 0 Hmin ! 0

H:

Vay dam bao ham luong ¢t thép cho dam.

Tinh theo tiét dién chuc nhat bxh= 22x60cm
- Gia thiéta=4 cm,=>h,=h-a=60-4 =56 cm
M 67,87 x10°

o, = = ; >=0,09<0a, =0,429.
R, xbxhy 11,5x10°x0,22x0,56

£=0,5x(1+1-2x0a,)=0,5x1++1-2x0,09)=0,95

A M 67,87 x10"
® R x&xho 2800x0,95x56

=4 56cm?

- Kiém tra ham luong c6t thép.
Véi: p,.,,, =0,05%

Al 4.56
=——x100% =
Yy h, / 22 x56

x100% =0,37% >p,.. =0,05%

Vay dam bao ham luong ¢t thép cho dam.
c. Véi momen dwong (tai nhip):
Tinh theo tiét dion chit T ¢6 conh nim trong ving nén véi h, =10 cm .
Gia thiét a =4cm , hy=60-4 = 56cm
Gia tri d§ vuon cua canh S léy bé hon tri s6 sau
- Mot ntra khoang cach thong thuy gitta cac sudon doc
0,5.(3,7-0,22)= 1,74 m
~ 1/6 nhip cau kién: 3,7/6 = 0,62 m
— S.=0,62m
Tinh b; =b+2S_=0,22+2.0,62 =1,46m
Xac dinh : M = Ryxbexhgx(hg - 0,5h¢) = 11,5x1460x100x(560- 0,5x100)
M; = 879,75.10° N.mm=879,75 kN.m
M; = 879,75 KN.m > My = 99,017 KN.m.
Vay truc trung hoa di qua canh = Tiét dién 1am viéc nhu tiét dién chir nhat véi kich

thudce: bpxh = 1460x600(mm). 4p dung Cac cong thirc:
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oM 71,177x10°

" R,xbxhi 11,5x10°x1,46x0,56°

£=0,5x(1+1-2x0,)=0,5x(1++1—-2x0,0188) =0,99

« M, 71177x10°
® R,x&xho 2800x0,99x56

=0,0146 < o, =0,429.

=3,97cm?

- Kiém tra ham luong cét thép.
Vo p,,,, =0,05%

Al 3,97
=—= x100% =—
K bxh, % 22 x56

x100% =0,32% >, =0,05%
Vay dam bao ham luong ¢t thép cho dam.

Mre= -62,204 (KN.IT)

M= -61,106 (KN.m)
Mrax= -27,58 (KN.m)

e T

D29 M= -26,986 (KN.m)

l 1500
d

A

Biéu d6 bao mémen dam D29

- Vat liéu ta st dung nhu trén.
- Tir két qua nodi luc ta chon ra t6 hop €O cap ndi luc nguy hiém nhat :
- M0 men tai gitra nhip:

M= -27,58 KN.m
- MOmen am tai gbi A:
Ma = -62,294 (KN.m)
Tinh theo tiét dién chuc nhat bxh= 22x40cm
- Gia thiéta =4 cm, =>h,=h-a=40-4 =36 cm
o - M, _ 62,294 x10°
m R, xbx hg 11,5x10% x 0,22 x 0,36%

£=0,5x(1+1-2xa,)=0,5x1+1-2x0,189)=0,894

=0,189 <, =0,429.
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4
Al = M 62204x10° 6.91cm’
R, x&xho 2800x0,894 x36

- Kiém tra ham luong cét thép.
Voi: n,,,, =0,05%
Att
S

6,91
= 100% = —
H b><h0>< % 22 x 36

x100% =0,87%>p,. =0,05%

Vay dam bao ham luong ¢t thép cho dam.
Tinh theo tiét dion chit T ¢6 conh nam trong ving nén véi h, =10 cm .
Gia thiét a =4cm , h,=40-4 = 36cm
Gia tri d§ vuon cua canh S léy bé hon tri s6 sau
- Mot ntra khoang céach thong thuy gitra cac suon doc
0,5.(3,7-0,22)= 1,74 m
~ 1/6 nhip cau kién: 3,7/6 = 0,62 m
— S.=0,62m
Tinh b, =b+2S_=0,22+2.0,62 =1,46m
Xac dinh : Mg = Rpxbgxhgx(hg - 0,5h¢) = 11,5x1460x100x(360- 0,5x100)
M; = 520,49.10° N.mm=520,49 kN.m
M;s = 520,49 KN.m > Mo = 27,58 KN.m.
Vay truc trung hoa di qua canh ™ Tiét dién 1am viéc nhu tiét dién chir nhat véi kich
thudce: bexh = 1460x400(mm). ap dung Céc cong thirc:

3
o= M 2S804 41306, =0,429.
R, xbxh; 11,5x10°x1,46x0,36

£=0,5x(1+I-2x0_)=0,5%(L++/1—2x0,013) =0,99

4
Al - M, _ 27,58x10° 2 76cm
R, x&xho 2800x0,99x36

2

- Kiém tra ham luong cét thép.
Voi: Wmin = 0,059¢

tt
A 1009 =2 1009/=0,35% >, =0,05%
2236

n=

~ bxh,

Vay dam bao ham luong ¢t thép cho dam.
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d. Tinh toan c6t dai
Chon mdt luc cét 16n nhit dé tinh toan cot dai cho ca dam. Theo két qua trén luc
cit 16n nhat Qma = 108,878 (kN) ctia phan tir dim 56 (220x600)mm.
- Kiém tra khd nang chiu cdt ciia bé tong:
Qe < (pb3.(1+ ¢ + q)n).Rbt.b.hO
Trong do:
o, : hé sb xét dén anh hudng cua canh tiét dién chit T.
Tiét dién tinh todn Umg véi tiét dién dau dam - 1a tiét dién chit nhatnén o, =0
@, =0 VO khung ¢ lyc koo hodc nén.

(PbS'(1+ ¢ + (pn)'Rbt'b'hO
= O,6.(1+ 0+ O).O,9.103.0,22.0,56 = 66,528(kN)

=

= Quax = 108,878 (kN) > @,..(1+ ¢, + ¢, ).R,,.b.h, =66,528( kN)
= Bé tong khong du kha nang chiu cit. Vay phai tinh ¢t dai chiu cat.
Chon cbt dai @8 (ag, = 50,3 mm?), s6 nhanh ¢t dai n =2.

- Xéc dinh budc cot dai:

+ Budc dai tinh toan:

_ 4.0, (1+ ¢ + (pn).Rm.b.hfJ

Sy Qiﬁax R,,-na,
4.2.(1+ 0+ O).O,9.220.5602

= > 175.2.50,3=737,71(mm)
(108,878.103)

+ Budc dai 16n nhat:

o _Ou (1+9,).R,.b.h;  1,5.(1+0).0,9.220.560°
i Q.. N 108,878.10°

=764,175(mm)

+ Budc dai cau tao:

Khi chiéu cao tiét dién h=600 >450mm

Sy = min{%o;SOO} =min{200(mm);500(mm)}

Chon st =200 (mm) bé tri cho doan dau dam, khoang b tri:
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L 3700

- Kiém tra diéu kién cuwong do:
Qmax < 0’3'(PW1'(Pb1'Rb'b'h0
Trong do:

P, =1+ 5.a.n,,

E, 21.10° _ a,, 0,503x2

o=— 7,78 u, =—
bs 22x15

=710 =3,0.107
=, =1+5.01,, =1+5.7,78.3,0.10° =1,117 <1,3

¢, =1—-B.R,=1-0,01x11,5=0,885

= 0,3.0,,-¢p,-R,.0.0; =0,3.1,117.0,885.11,5.220.560 = 420( kN
0,3.0,1- P -Ry,-0.ny = 420(KN) > Qpax = 108,878(kN)

Vay dam khung bi ph4 hoai do tmg sut nén chinh.
+ V&1 doan gitra nhip:

s < min( %;500) = min(3X6OO

'500)

Chon s_=400 (mm) cho doan giira nhip dam.

- Vay ta c¢6 budc dai can chon s = min{Smax; Stt;Sct}

Véi Cac viing gan gbi tua ta chon ¢t dai theo cdu tao, budc dai can chon:
s = min{764,175;737,71;200}= 200(mm) . Chon budc dai s = 200(mm).
Véi doan gitra nhip ta chon ¢t dai theo cAu tao, budce dai can chon:

s = min{764,175;737,71;400} = 400(mm). Chon budc dai s = 400(mm).

BANG TO HOP NOI LUC CHO COT
pH?STTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

CAT NOILUC — — HT2 GIOTR GIOF M:zx M s M M a3 M s M

N N N ¥ax N N N uax

1 2 3 4 5 7] 7 8 9 10 11 12 13 14
4.7 4.8 4.5.6 4.6.7 458 | 45.6.8
1M M(KN.m) -6.953 -7.332 6.338| 77.699| -94.967| 70.746 | -101.92 | -7.547 | 65.6803 | -99.0221 | -93.3179
2 N{KN) -2255.35| -235.53( -242.48 9.45 -13.1| -2245.9 | -2268.45 | -2T733.36 | -2465.08 | -2479.12 | -2697 35
4.3 4.1 4.5.6 4.5.8 46.7 | 45.6.8
WAL |M(KN.m) 10.693 12,017 -10.517| -13.534| 15.662| 26.3535 | -2.341 12,193 | 356041 | -10.9529 | 26.1388
N(KN) -2243.91| -235.53| -24248 9.45 -13.1| -2257.01 | -2234.46 | -2721.92 | -2467.68 | -2453.64 | -2685.91
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Dé thuan tién va tranh nham 14n trong qua trinh thi cong thép cot, ta tinh toan cdt
thép d6i xtimg cho cot.

Kich thudc tiét dién cot: (bxh)=(220x700) mm.

D6 1éch tAm ban dau, v6i két ciu siéu tinh: ey = max(ey, e,)

Vi e, 1a 6 1éch tAm ngau nhién, xac dinh boi:

h, = 00 =23,33(mm)

e > 30 30
H, _1000+2300 _ 5,5(mm)
600 600

Lay e, = 23,33(mm).

CAc cap ndi lyc nguy hiém:

Stt Dic diém M(KN.m) | N(KN) e;.=M/N | ej(cm) | eg= max(e;:e,)

Emax 101,92 | 226845 | 4493 | 23,33 44,93
INma 93,3179 | 2697,35 34.6 23,33 34,6
(NLIMDmax | 93,3179 | 2697,35 34.6 23,33 34,6

V61 khung nhiéu tang ¢ lién két cirng gitra dam va cot, két cau san do6 toan khoi,

khi khung c6 tir 2 nhip tr¢ [én:  =0,7.
=>L,=y.L=0,7x330= 231(cm)

Do manh: A, :%:27—3;'23,3<8

B6 qua anh hudng ctia ubn doc: n=1

Tinh toan cét thép doc:

Gia thiét ham luong cbt thép téng: [, = 2 %.

Gia thiéta=a =4 cm =40 (mm).

Chiéu cao lam viéc cua tiét dién: ho = h - a =700 - 40 = 660 (mm).

Z,=hg-a = 660-40=620 mm

M0Omen quon tinh cia tiét dién:

_bh® 0,220,7°
12 12

Mo6men quén tinh cua tiét dién cbt thép:

Js = Up.b.ho.(0,5.h - 8)® = 0,02.0,22.0,66.(0,5.0,7 - 0,04)* = 27,9.10° (m%).

Cap 1

= 6,288.10‘3(m4) .
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Do 1éch tAm co6 ké dén anh hudng cia udn doc:
ne, = 1. 44,93= 44,93 (mm).
D¢ léch: e = e, + 0,5.h - a=44,93 + 0,5x700 - 40 = 354,93 (mm).

Xéc dinh chiéu cao ving nén x;

N _ 2268,45.10°
= = ! = mm).
X=R B~ 115220 o06:62(MM)

So sénh thay: x, = 896,62 (mm) > &g.h, = 0,623. 660 = 411,18 (mm).
—> Tinh cot theo nén 1éch tam bo.
Ta tinh x theo cong thire :

_[(A=¢&:)7an+24:(n=-0,48) |,
(1-&) 7. +2(ne—0,48)

N  226845.10°

Véi n=— = ~1,358
Rbh, 11,5.220.660
g8 38955y, 2 0204 43
h, 660 h, 660

[ (1-0,623)0,939.1,358+2.0,623(1,358.0,537 - 0,48) |66
(1-0,623)0,939+ 2(1,358.0,537 - 0,48)
Dién tich cot thép x4c dinh béi:
. Ne—Rybx(h,—0,5x)
R,.Z,
| 2268,45.10°:354,93-11,5.220.612, 6.(660-0,5.612,6)
280.620

=61,26cm =612,6mm

X =

=1480,12mm?

A = A =14,8 cm?
Cap 2,3
Do 1éch tam c6 ké dén anh huong cta udn doc:
ne, = 1. 34,6= 34,6 (mm).
D¢ léch: e = e, + 0,5.n -a=34,6 + 0,5x700 - 40 = 344,6 (mm).
Xéac dinh chiéu cao ving nén x; :

N _ 2697,35.10°
e — ! e mm).
X =R~ 115220 ~L0e6.15(mm)
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_[(A=¢&:)7an+24:(n=-0,48) |,
(1-&)7, +2(ne—0,48)

3
Véi no N _2607.3510° oo
R,bh, 11,5.220.660

£_3446_052 é:@:O,QBQ
h, 660 h, 660

0

[(1— 0, 623)0, 939.1,615+ 2.0, 623(1, 615.0,52 -0, 48)] 66
(1— 0, 623)0, 939+ 2(1, 615.0,52 -0, 48)
Dién tich cot thép xac dinh bdi:
Ne - R,bx(h, -0,5x)
R...Z,
B 2697,45.10°.344,6 11, 5.220.627.(660 -0, 5.627)
280.620

A = A =21,88 cm?

X = =62,7cm=627mm

= 2188,27mm’

Ta thay cap noi luc 2,3 can luong thép 16n nhét v vay ta chon bé tri thép cho

cot
Ham luwong cot thép: 4 266 1000/ =1,5% > Ui, =0,2%.
BANG TO HOP NOI LUC CHO COT
PHANTU
cot MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
Ni Ji ax ] ™ ¥R ] ™
CAT NOILUC e o e GIOTR GIOF Mz M M M M M
N N N wx N N N wx
1 2 3 a 5 5] 7 8 9 10 11 12 13 14
4.7 4.8 4,56 4,57 4.6.8 4.5.6.8
11 W{KN.m) -15.151 4,457 -6.828| 42.033| -56.833| 26.888 | -71.984 | -17.522 | 26.6954 | -72.4459 | -68.4346
10 N(KN) -1564.91| -160.02| -167.18 4.71 -6.89| -1560.2 | -1571.8 | -1892.11 | -1704.69 | -1721.57 | -1865.59
4.8 4.7 4.56 4.58 4.6.7 4.5.6.8
A [M(KN.m) 10.794 9.913 -8.227| -31.455| 40.618| 51.412 | -20.661 12,48 | 56.2719 | -24.9193 | 48.8676
N(KN) -1554.38| -160.02| -167.18 4.71 -6.89| -1561.27 | -1549.67 | -1881.58 | -1704.6 | -1700.6 | -1855.06

Dé thuan tién va tranh nham 1an trong qué trinh thi cong thép cot, ta tinh todn cét
thép ddi xtng cho cot.

Kich thudc tiét dién cot: (bxh)=(220x600) mm.

Do 1éch tAm ban dau, v6i két ciu siéu tinh: ey = max(ey, e,)

Vi e, 1a d6 1éch tAm ngau nhién, xac dinh boi:

h, 600

— =——=20(mm)
e > 30 30

H, =@=5,8(mm)

600 600
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Lay e, = 20 (mm).

CAc cap ndi lyc nguy hiém:

stt Pic diém M(KN.m) | N(KN) e.=M/N | e.(cm) | ep= max(ei;e,)
1 Crmax 71,984 1571,8 45,79 20 45,79
2 IN|max 68,4346 | 1865,59 36,6 20 36,6
3 (IN|,IMDmax | 68,4346 | 1865,59 36,6 20 36,6

Véi khung nhiéu tang ¢ lién két ctirng gitra dam va cot, két cau san do toan khoi,

khi khung c6 tir 2 nhip tr¢ Ién:  =0,7.

=>L,=y.L=0,7x350= 245(Cm)

Do manh: A, =5=%=4,1<8
h 60
Bé qua anh hudng ctua udn doc: n=1
Gia thiét ham luong cdt thép tong: [, = 2 %.
Gia thiéta=a =4 cm = 40 (mm).
Chiéu cao lam viéc cua tiét dién: hg = h - a = 600 - 40 = 560 (mm).
Z,=hy-a = 560-40=520 mm
M6men quon tinh cia tiét dién:
_bh® 0,22.0,6°
12 2
M6men quon tinh cia tiét dién cot thép:
Js = [.b.ho.(0,5.h - 2)? = 0,02.0,22.0,56.(0,5.0,6 - 0,04)* = 16,65.10° (m*).
Cap 1

| :3,96.10‘3(m4) .

Do 1éch tim c6 ké dén anh huong cua udn doc:

ne, = 1. 20= 20 (mm).

D¢ léch: e = e, + 0,5.h -a =20 + 0,5x600 - 40 = 280 (mm).
Xac dinh chiéu cao ving nén x; :

N _1571,8.10°

= = = mm).
X=R B~ 115200 ~02L26(MM)

So sénh thay: x; = 621,26 (mm) > &g.h, = 0,623. 560 = 348,88 (mm).
—> Tinh c6t theo nén 1éch tam bo.

Ta tinh x theo cdng thic :
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_[(A=¢&:)7an+24:(n=-0,48) |,
(1-&)7, +2(ne—0,48)

3
Vi no N _ 1571810° .
Rbh,  11,5.220.560

e= 820 05, 2% 50 g3
h, 560 h, 560

[(1-0,623)0,939.1,11+2.0,623(1,11.0,5-0,48) |56
(1-0,623)0,939 +2(1,11.0,5-0,48)
Dién tich cét thép xac dinh boi:
. Ne-Rybx(h, -0,5x)
- R,.Z,
1571,8.103.280—11,5.220.540,4.(560—0,5.540,4)
B 280.520

A =A =3,01 cm?

=54,04cm =540,4mm

X =

=301,4 mm?

Cap 2,3

ne, = 1. 20= 20 (mm).

D6 léch: e = e, + 0,5.h - a =20 + 0,5x600 - 40 = 280 (mm).
X&c dinh chiéu cao viing nén x; :

_ N _1865,59.10°
“TR Db~ 115220

=737,39(mm).

So sénh thay: x; = 737,39 (mm) > &g.h, = 0,623. 560 = 348,88 (mm).
—> Tinh cdt theo nén 1éch tam bd.

Ta tinh x theo cdng thuec :

[(0-&)7an+ 2 (ne-0,48)]h,

X =
(1-&:)7. +2(ne—0,48)
‘o N 1865,59.10°
Véi n= = =1
R,bh, ~ 11,5.220.560
e= 2280 o5, 2 520 93
h, 560 h, 560
[ (1-0,623)0,939.1,32 + 2.0,623(1,32.0,5-0,48) |56
X = =54,24cm =542,4mm

(l— 0, 623)0, 939 + 2(1, 32.0,5-0, 48)
Dién tich cdt thép xac dinh boi:
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. Ne-Rybx(h, —0,5x)
R..Z,
 1865,59.10°.280 ~11,5.220.542,4.(560-0,5.542,4)
280.520

A = A =8,66 cm?

= 865,75 mm?

Ta thay cip noi luc 2,3 can lwong thép 16n nhét v vay ta chon bé tri thép cho

cot
Ham | 5t thép: 8,66 > = 0,2 %
am luong cot thep: =2>" 100%=0,7% > ... =0,2%.
C y7A . , min
22.56
BANG TO HOP NOI LUC CHO COT
PH?;\ITTU MAT TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2
N i ax oy il AR iy il
CAT NOILUC e T e GIOTR GIOF Plzz M M M M M
N N N s N N N wax
1 2 3 4 5 o 7 8 9 10 11 12 13 14
4.0 4.8 456 457 4,6.8 456.8
I:“I M(KN_m} -13.637 3.853 -6.14 18.332 -31.5334| 4.895 -45.171 | -15.924 6.3295 | -47.5436 | -44.0759
18 N(KN} -877.9 -84.94 -91.74 1.15 -1.62| -876.75 | -879.52 | -1054.53 | -953.311 | -961.924 | -1038.37
48 41 456 | 458 | 461 | 4568
1/ M{KN.m) 9.912 7.446 -5.779| -15.563 24.484( 34,396 -5.651 11.579 36.649 -9.2968 | 33.4479
N{KN) -809.13 -84.94 -91.74 1.15 -1.62| -870.75 | -867.98 | -1045.81 | -947.034 | -950.661 | -1029.6

Pé thuan tién va tranh nham 13n trong qué trinh thi cdng thép cot, ta tinh toan cot
thép ddi xtng cho cot.

Kich thudc tiét dién cot: (bxh)=(220x500) mm.

Do 1éch tAm ban dau, v6i két ciu siéu tinh: ey = max(ey, e,)

Vi e, 12 @0 1éch tam ngau nhién, xac dinh boi:

h, 500

— =——=16,6(mm)
e > 30 30

H, :@:S,S(mm)

600 600

Lay e, = 16,6(mm).

CAc cap ndi lyc nguy hiém:

stt Pic diém M(KN.m) | N(KN) e;=M/N e,(cm) | eg= max(es;e,)

1 Ema 475436 | 961,024 | 49,43 16,6 45,79
2 IN[mae 15,924 | 1054,58 15,1 16,6 16,6
3 (NLIMDmax | 44,0759 | 1038,37 42,45 16,6 42,45

Véi khung nhiéu tang ¢ lién két ctirng gitra dam va cot, két cau san do toan khoi,

khi khung ¢6 tir 2 nhip tré 1én:  =0,7.
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= L, =y.L =0,7x350=245(cm)

Do manh : kh=%=%:4,9<8

Bo qua anh hudng cta udn doc: n=1
Tinh toan cét thép doc:
Gia thiét ham luong cdt thép tong: [, = 2 %.
Gia thiéta=a =4 cm = 40 (mm).
Chiéu cao lam viéc cua tiét dién: hg = h - a = 500 - 40 = 460 (mm).
Z.=he-a = 460-40=420 mm
M6men quon tinh cua tiét dién:

_bh® 0,2205°

12 2

M06men quoén tinh cia tiét dién cot thép:
Js = Upb.ho.(0,5.h - 8)® = 0,02.0,22.0,46.(0,5.0,5 - 0,04)* = 8,925.10° (m*).
Cap 1
Do 1éch tim c6 ké dén anh huong cua udn doc:

ne, = 1.45,79= 45,79 (mm).

=2,29.10‘3(m4) .

D¢ léch: e = e +0,5.h -a=45,79 + 0,5x500 - 40 = 255,79 (mm).
Xéc dinh chiéu cao ving nén x :

_ N _961,924.10°
“TRDb 11,5220

=380, 21 (mm).

So sanh thiy: x; = 380,21 (mm) > &g.h, = 0,623. 460 = 286,58 (mm).
—> Tinh cdt theo nén 1éch tam bd.
Ta tinh x theo cong thtc :
. [(1-&)yan+2& (ne—0,48) |h,
(1-&:)7. +2(ne—0,48)

N 961,924.10°

Véi n= = =0,827
R,bh, 11,5.220.460
e= 8514 pee 7. _Za 820 4913
h 460 n, _ 460
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[(1-0,623)0,913.0,827 + 2.0,623(0,827.0,556 - 0,48) 46
(1-0,623)0,913+2(0,827.0,556 - 0,48)
Dién tich cbt thép xac dinh boi:
. Ne—R/bx(h, —0,5x)
R..Z,
~961,924.10°.255,79~11,5.220.392,89.(460-0,5.392,89)
280.420

A = A =-1,344 cm?

=39,289cm =392,89mm

X =

=-134,437 mm?

Cap 2

Do 1éch tam c6 ké dén anh huong cua udn doc:

ne, =1.16,6 = 16,6 (mm).

D¢ léch: e = e, +0,5.n -a=1.16,6 + 0,5x500 - 40 = 266,2 (mm).
Xac dinh chiéu cao ving nén x;

_ N _1054,59.10°
R,b 115220

= 416,83 (mm).

So sénh thay: x; = 416,83 (mm) > &g.h, = 0,623. 460 = 286,58 (mm).
—> Tinh cot theo nén 1éch tdm bo.
Ta tinh x theo cdng thuec :
. [(1-&)y.n+2&, (ne—0,48) |h,
(1-&:)7. +2(ne—0,48)

N 1054,58.10°
n= = =0,91
Rbh, 11,5.220.460

Véi

e=2 202 _g579., L0 g3

h, 460 h, 460

. [(1-05623)0,9130,91+2.0,623(0,91.0,579-0,48) |46
B (1-0,623)0,913+2(0,91.0,579-0,48)

Dién tich cbt thép xac dinh boi:

0

=40,13cm = 401,3mm
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. Ne-Rybx(h, -0,5x)

R..Z,
1054,58.103.255,79—11,5.220.401,3.(460—0,5.401,3)
= =54,73 mm?
280.420
A = A =0.547 cm?

Cap 3
Do 1éch tam c6 ké dén anh huong cua udn doc:
ne, = 1. 42,45= 42,45 (mm).
D¢ léch: e = e, +0,5.h -a=1.42,45 + 0,5x500 - 40 = 252,45(mm).
Xéc dinh chiéu cao ving nén x;

N _ 1038,37.10°

“Rb 11,5220 =410,42(mm).

So sanh thiy: x; = 410,42 (mm) > &g, = 0,623. 460 = 286,58 (mm).
—> Tinh c0t theo nén 1éch tam bo.
Ta tinh x theo cdng thuc :
. [(1-&)yan+2& (ne—0,48) |h,
(1-&:)7. +2(ne—0,48)

N  1038,37.10°

VO’,i n= - =V,
R,bh, 11,5.220.460
p= 828459 7. _Z: 8204913
h, 460 h, 460

[ (1-0,623)0,913.0,89+2.0,623(0,89.0,549 - 0,48) |46
(1-0,623)0,913+2(0,89.0,549-0,48)
Dién tich cot thép xac dinh boi:
. Ne-Rybx(h, -0,5x)
R,.Z,
~ 1038,37.10°.255,79~11,5.220.399, 65.( 460 —0,5.399, 65
280.420

A = A =0.215 cm?

X =

=39,965cm = 399, 65mm

= 21,58 mm?

Ta théy cap ndi lyc todn c6 ham lugng cbt thép nhd nén ta b tri thép theo cau

tao cho cot.
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Chon thép: 2418 c6 A, =5,09 (cm?)

Ham luong cot theép: 44 5,09

22.46

=——"—100%=0,5%

>:umin =0,2 %.

d. Tinh toan cét thép phén tir cét 1(220x600)

BANG TO HOP NOI LUC CHO COT
PH?;TTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

CAT NOILUC o e T GIOTR GIOF Mz M M M wax M M

N N N wx N N N sz

1 2 3 a 5 6 7 8 9 10 11 12 13 14
4.7 4.8 4.5.6 4.5.7 468 | 4.56.8
/i M{KN.m) -7.131 4.085 -5.706 49.004| -59.056| 41.873 | -66.187 | -8.752 | 40.6491 | -65.4168 | -61.7403
M{KN) -1718.26| -163.03| -174.63 56.6 -84.75| -1661.66 | -1803.01 | -2055.92 | -1814.05 | -1951.7 | -2098.43
1 Q(KM) -6.52 4,11 -5.59 22.23 -25.64| 15.71 -32.16 -32.16 8.456 -25.897 | -34.627
4.6 4.5.6 4.6.8 4.5.6.8
1 M{KN.m) 10.472 -7.001 9.391 -4.572 5.333| 19.863 12.862 | 23.7236 17.4227
M{KN) -1708.46| -163.03| -174.63 56.6 -84.75| -1883.09 -2046.12 | -1941.9 -2088.63

Pé thuan tién va tranh nham 13n trong qué trinh thi cong thep cot, ta tinh toan ct

thép ddi xtng cho cot.

Kich thuéc tiét dién cot: (bxh)=(220x600) mm.

Do 1éch tAm ban dau, v6i két cau siéu tinh:
Vi e, 1a d6 1éch tAm ngau nhién, xac dinh
h
h,_000_ 20(mm)
e > 30 30
: H. 1000+ 2300

L= =5,5(mm)
600 600

Lay e, = 20(mm).

CAc cap ndi luc nguy hiém:

€o = max(ey, €,)

boi:

stt Pic diém M(KN.m) | N(KN) e.=M/IN | e,(cm) | ep=
max(€1;€a)
1 Cmax 66,187 1803,01 36,7 20 36,7
2 IN|max 61,7403 | 2089,43 29,55 20 29,55
3 (INLIM])max | 61,7403 | 2098,43 29,55 20 29,55

Véi khung nhiéu tang ¢ lién két cirng gitra dam va cot, két cau san do toan khoi,

khi khung ¢6 tir 2 nhip tré 1én: v =0,7.
=>L,=y.L=0,7x330= 231(cm)

L, 231

Do manh: A, :ﬁ:E:3’85<8

B6 qua anh huéng cia uén doc: 1 =1

Tinh toan cét thép doc:
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Gié thiét ham luong cdt thép tong: [, = 2 %.

Gia thiéta=a =4 cm = 40 (mm).

Chiéu cao lam viéc cua tiét dién: ho = h - a = 600 - 40 = 560 (mm).
Z.=he-a = 560-40=520 mm

3 3
,_bh®_ 02206 :3’96_10_3(m4) |
12 12
Js = Ub.ho.(0,5.h - a)? = 0,02.0,22.0,56.(0,5.0,6 - 0,04)* =16,656.10° (m*).
Cap 1

Do 1éch tim c6 ké dén anh huong cua udn doc:

ne, = 1. 36,67= 36,67 (mm).

D¢ léch: e = e +0,5.h -a=36,67 + 0,5x600 - 40 = 296,67 (mm).
Xac dinh chiéu cao ving nén x;

N 1803,01.10°

= = = mm).
X=Rp~ 115220 ‘2650

So sénh thay: x; = 712,65 (mm) > &g.h, = 0,623. 560 = 348,88 (mm).
—> Tinh c0t theo nén 1éch tam bo.
Ta tinh x theo cdng thuec :

[(1-&)y.n+2&, (ne—0,48) |h,
X =
(1-&:)7. +2(ne—0,48)

N  1803,01.10°

VO’,i n= — =4,
Roh, ~ 11,5.220.460
gt 2067 5og .y Za 520 g99
h, 560 h, 560

[(1-0,623)0,929.1,55+2.0,623(1,55.0,529 - 0,48) |56
(1-0,623)0,929 +2(1,55.0,529 - 0,48)
Dién tich cbt thép xac dinh boi:

X= =52,537¢m =525,37/mm

. Ne—R/bx(h, -0,5x)
R,..Z,
~ 1803,01.10°.296,67 ~11,5.220.525,37.(560 - 0,5.525,37 )
280.520

A =A =9,59 cm?

=959,56 mm?

Cip 2,3
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Do 1éch tAm co6 ké dén anh hudng cia udn doc:

ne, = 1. 29,55= 29,55 (mm).

D¢ léch: e = e, + 0,5.h - a =29,55+ 0,5x500 - 40 = 239,55(mm).
Xac dinh chiéu cao viing nén x; :

N _ 2089,43.10°
2 mm).
X=R B~ 115220 ~o2o86(MM)

So sanh thay: x; = 925,86 (mm) > £x.h, = 0,623. 560 = 348,88 (mm).

—> Tinh cot theo nén 1éch tam bo.
Ta tinh x theo cong thire :

_[(A=¢&:)7an+24:(n=-0,48) |,
(1-&) 7. +2(ne—0,48)

3
Vo n=_N__2089,4310° , ..
Rbh, 115220560

€ _23955 4y, JZa 5205

h, 560 h,

. [(1-0,623)0,020.1,457+2.0,623(1,475.0,427-0,48) |56
(1-0,623).0,929+ 2(1,475.0,427-0,48)

=60,6cm =606mm

Dién tich cot thép xac dinh boi:
Ne - R,bx(h, —0,5x|
R..Z,
~ 2089,43.10%.239,55-11, 5.220.606.(560 -0, 5.606)
280.520

A=A =7,31cm?

=731,42 mm?

Ta thay cap noi luc 1 can lwong thép 16n nhét vi vay ta chon bd tri thép cho cot

Chon thép: 2418 va 2416 c6 A, = 9,82 (cm?)

Ham lugng cot thép: 44 zzgzﬂ 100% =0,79% > M, = 0,2 %.
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BANG TO HOP NOI LUC CHO COT
PHCASTTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOILUC o i e GIOTR GIOF Mazz M oz M M %, M 5 M
N N N = N N N uan
1 2 3 a 5 6 7 8 9 10 11 12 13 14
4.7 4.8 4,5.6 4.6.7 458 | 4.56.8
1/1 M{KN.m) -14.659 -5.637 2.191 23.596 -30.14| 8.937 -44.799 | -18.105 85493 | 468583 | -44.8864
9 N({KN) -1196.48| -110.92| -122.03 27.83 -48.45| -1168.65 | -1244.93 | -1429.43 | -1281.26 | -1339.91 | -1449.74
4.8 4.1 4,5.6 4.6.8 457 | 4568
1/ M{KN.m) 10.881 -5.024 7.645( -15.704 20.432| 31.313 -4.823 13.502 | 36.1503 | -7.7742 | 31.6287
N({KN) -1187.71| -110.92| -122.03 27.83 -48.45| -1236.16 | -1159.88 | -1420.66 | -1341.14 | -1262.49 | -1440.97

Pé thuan tién va tranh nham 13n trong qué trinh thi cong thép cot, ta tinh toan cot
thép d6i xtimg cho cot.

Kich thudc tiét dién cot: (bxh)=(220x500) mm.

Do léch tAm ban dau, véi két cau siéu tinh: ey = max(ey, e,)

Vi e, 1a @6 1éch tam ngau nhién, xac dinh boi:

l:@:16,6(mm)
e > 30 30

H, :@:S,S(mm)

600 600

Lay e, = 16,6(mm).

CAc cap ndi luc nguy hiém:

stt Pic diém M(KN.m) | N(KN) ei=MIN | es(cm) | ep= max(ei;e,)

1 Cma 46,8583 | 1339,01 34,97 16,6 34,97
2 N [max 44,8864 | 1449,74 30,96 16,6 30,96
3 (NLIMDmax | 44,8864 | 1449,74 30,96 16,6 30,96

Vi khung nhiéu tang c6 lién két clg gitra dam va cot, két cau san do toan khoi,
khi khung ¢6 tir 2 nhip tré 1én: v =0,7.
=>L,=y.L=0,7x350= 245(Cm)
L

Bomanh: A, =—2

h

B6 qua anh huéng cia uén doc: 1 =1

:%:4,9<8

Tinh toan cot thép doc:

Gia thiét ham luong cbt thép téng: [, = 2 %.

Gia thiéta=a =4 cm = 40 (mm).

Chiéu cao lam viéc cua tiét dién: hg = h - a = 500 - 40 = 460 (mm).
Z,=hg-a = 460-40=420 mm

M06men quon tinh cua tiét dién:
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_bh® 0,2205°
12 12
Js = 0pb.ho.(0,5.h - a)* = 0,02.0,22.0,46.(0,5.0,5 - 0,04)* = 8,925.10”° (m*).
Cip 1

Do 1éch tim c6 ké dén anh huong cua udn doc:

ne, = 1. 34,97= 34,97 (mm).

:2,29.10‘3(m4) .

D¢ léch: e = e, + 0,5.h - a= 34,97 + 0,5x500 - 40 = 244,97(mm).
Xéac dinh chiéu cao ving nén x; :

N  1339,91.10°

X=R B~ 115200 ~o26(mM)

So sanh thay: x; = 529,6 (mm) > &g.h, = 0,623. 460 = 286,58 (mm).
—> Tinh cot theo nén 1éch tam bo.
Ta tinh x theo cong thire :

_[(A=¢&:)7an+24: (n=-0,48) |,
(1-&)7. +2(ne—0,48)

N  1339,91.10°

Véi n= = =1151
R,bh, ~ 11,5.220.460
_e 24497 ~0,533 :7, ZQZ@:QQB
h, 460 h, 460

_ [(2-0,623)0,913.1,151+2.0,623(1,151.0,533-0,48) |46

X = 42,337cm =423,37mm
(1— 0, 623)0,913+ 2(1,151.0,533— 0, 48)

Dién tich cbt thép xac dinh boi:
. Ne—R/bx(h, —0,5x)
R..Z,
B 1339,91.10%244,97 —11,5.220.423, 37.(460 -0,5.423, 37)
280.420

A = A =5,01 cm?

=501,43 mm?

Cap 2,3

Do 1éch tAm co6 ké dén anh huong cia ubn doc:

ne, = 1. 16,6 = 30,96 (mm).

D¢ léch: e = e, + 0,5.n -a=1.30,96 + 0,5x500 - 40 = 240,96 (mm).
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Xac dinh chiéu cao ving nén x; :

N 1449,74.10°
“TRDb 115220

=573,02 (mm).

So sanh thay: x; = 573,02 (mm) > £g.h, = 0,623. 460 = 286,58 (mm).
—> Tinh cot theo nén 1éch tam bo.
Ta tinh x theo cdng thic :
_ [(1-&)yan+2& (ne—0,48) |h,
(1-&:)7. +2(ne—0,48)

3
Véi ne N 1449,74.10 1246
R,bh, 11 5.220.460

g8 2800 oy, 20 820 g3

h, 460 727 h, 460

[(1-0,623)0,913.1, 246+ 2.0,623(1, 246.0,524 - 0,48) | 46
(1-0,623)0,913+2(1,246.0,524 - 0,48)
Dién tich c6t thép xac dinh boi:

=42,12cm =421,2mm

X =

Ne — R,bx(h, —0,5x)
R..Z,
_ 1449,74.10°.240,96 —11,5.220.421,2.(460 —0,5.421,2)
280.420

A = A =4,59 cm?

= 458,83 mm?

Ta thay cap noi luc 1 can lugng thép 16n nhat vi vay ta chon bd tri thép cho cot

_501

a2 100%=0,5% > Hip =0,2%.

Ham luong cot theép: 4,

e Tinh todn cot dai cjt
Do ¢6t phﬁn 16n 1a 1am viéc nhu mot ciu kién 1éch tim bé nén cbt ngang chi dat
cAu tao nham dam bao gitr 6n dinh cho cbt doc, chdéng phinh cbt thép doc, chdng co
ngUt bé tdng, chong nirt:
- Puong kinh cot dai:
¢ > (5; 0,25¢max)=(5 ; 0,25.25)mm = 6,25 mm.
Chon thép dai ¢8.
- khoang cach cot dai S
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cot dai trong doan ndi chong cdt thép doc khong duoc vuot qua:
S<{10¢,,,;500mm} = min{10.16;500} =160(mm)
chon S =100 mm

- cac doan ciin lai

S<{15¢,,,;500mm} = min{15.16;500} = 240(mm)
Chon S =200mm

e Tinh todn doan neo cot thép

Poan neo ¢t thép duoc xac dinh theo cong thirc:
R
|, = (coanR—Z+ Aanj.d)

R, : cuong do tinh toan cta bé tong, R, = 11,5(M Pa)

Trong do:

R_: cuong d9 tinh todn cua cot thép, R, = 280(M Pa)
Khi neo cot thép chiu nén hoic trong viing bé téng chiu nén:
Tra bang ta duge: @, = 0,5,A_, =12 .

=1, :[o,5%+12).cp=27,2.cp<30.cp .Chon |, =30.@

Téng dién tich san theo thiét ké 1a 1103,34 m®.
bic diém khung truc 8:
+ Cot truc A tiét dién (220x600); B tiét dién (220x700)
F tiét dién (220x600); E tiét dién (220x700)
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2.4.1.2. Xac dinh tai trong.

2.4.1.2.1. Mdt bang mong.
2.4.1.2.2. Ngi luc .
- Tt ndi luc 14y trong két qua chay ta tién hanh chon ra cip ndi lirc nguy hiém nhat
cho Cac cot tang 1 dé tinh toan .
- Truong hop chit tai ¢6 sy anh hudng cua gid
Truong hop tai trong

Nbi luc
Truc N (KN) M (kN.m) Q (kN)
A-8 -2098,43 -61,74 -34,627
( Phén tr 1) -1803,01 -66,187 -32,16
B-8 -2697,35 -93,318 -49,866
(Phan ttr 2) -2268,45 -101,92 -47,51

X&c dinh tdi trong tinh toan.
2.4.2.3.1. Mang M1 dudi cot truc A- 8

NE :o,zzxo,ex3’7+3’27+6’3x25x1,1: 24,866(KN)

N =1,1x O,22><O,6><18><(3,5—0,6) = 7,579(KN)

- Trong lugng tudng truc E va 16p trat tudng truyén xudng (b = 220mm)

3,7+3,7

N =(1,1x0,11x18+1,3x2x0,015x18)x(3,5-0,3)x0,7 = 23,869(KN)

- Trong lugng tudng truc 8 va 16p trat tudng truyén xubéng (b = 220mm)

N = (1,1x 0,22 x18+1,3x 2><0,015x18)x(3,5—0,6)><ELZ3 = 46,2(KN)

- Tai do giang Mang tiét dién 22x60cm gdy ra:

N, :0,22><0,6><3’7+3’7+6’3+5’7

x25x1,1=35, 211( KN )

- Tai do 16p trat cot (220x700)mm gy ra:

N =1,1x 0,22><O,7><18><(3,5—O,6) = 8,84( KN )

- Trong lwong tudng truc E va 16p trat twong truyén xubéng (b = 220mm)

3,7+3,7

N =(1,1x0,22x18+1,3x 2x 0,015x18) x(3,5-0,3) x 0, 7 = 41,92(KN)
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- Trong lugng tudng truc 8 va 1op trat tudng truyén xubéng (b = 220mm)

21+21+6,3

N;' =(1,1x0,22x18+1,3x2x0,015x18)x(3,5-0,6)x =77,008(KN)
PHAN | TAN TAN NOQI LUC
TU TRUC | MANG No'" (KN) Mo T (KN.m) | Qo' (KN)
1 A-8 M, -2098,43 -61,74 -34,627
(Phan tir 1) -1803,01 -66,187 -32,16
) E-8 M, -2697,35 -93,318 -49,866
(Phan tir 2) -2268,45 -101,92 -47,51
Tai trong tiéu chudn lay bang tai trong tinh toan chia cho hé so vuot tai trung binh n
(n = 1,15 cho Cé&c loai mong) MtC:MTtt; QtC:QTtt; NtC:NTtt;
PHAN | TAN TAN NOI LUC
TU TRUC | MANG No'© (KN) Mo'€ (KN.m) | Qo'C (KN)
1 F-8 M, -1824.72 -53,69 -30,11
(Phﬁn tir 1) -1567,83 -57,55 -27,97
2 E-8 M, -2345,52 -81,15 -43,36
(Phin tir 2) -1972,57 -88,63 -41,31

2.4.2.1.Vitri va ddc diém mdt bang khu viee

2.4.2.2. Pia tang.
Két qua khoan 3 16 khoan, mdi 15 sau 20 m d6 cho thay, nén dat xay dung gom
3 16p nhu sau:
- Lop 1. Dat san lap c6 thanh phan 13 vat liéu bui thai khai thac than, gdm Céc
dam manh ctia d6 sot than, 13n dat chiéu day trung binh 1,8 m..
- Lép 2 Sot pha chiéu day trung binh 5 m.

- Lép 3 Lop do cang chiéu day >10m

2.4.2.3. Pia chdt thiy van
Két qua khao sat khu vuc xay dung cho thiy khung c6 ting chira nudc ngdm

SVTH: PHAN PUC THAI — LOP XDL 902

78




TRUONG PAl HOC DAN LAP HAl PHONG

PO AN TOT NGHIEP KY SU XAY DUNG

+Tinh chit co Iy
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(M) | (kN/m®) | (kN/m°)

Patlap | 3 17 - - -

0,0432.gl%

M, 0,0432.1,5.6.10°
" Rbh:  11,5.200.175

= ¢=1-/1-2., =1-/1-2x0,033 =0,034

_, p _ERDN, _ 0,034x115x200x175
R 280

S

(04

= : 40316 c6 A, = 804 mm?
L.=6-0,50=55 (m).

=0,033 < @ =0,429.

= 48,875(mm2)

Sot pha 6 18,0 26,8 27,5 37 23 17 14 | 8400
3 Po >10 Cuong d6 chiu nén tirc thoi theo mot lyc: R = 15.000kPa
g
0,207l | 0,5858.I 0,2071.
|
‘ 0,02145.gl° ‘ 0,02145.gl°
0,02145.gl?
— M__=0,02145g>.
+ Khi cdu lip:
0,706.l 0,294.|
|
0,0432.g1°
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2.4.4.2. Tai trong

Cot | Truong N Mo" Qo'

truc hop (KN) (KNm) (KN)
M2 B 1 -2697,35 -93,318 -49,866
(Phan tir 2) 2 -2268,45 -101,92 -47,51

P.=¢(R.A +R..A)
= Py = 1.( 11500.0,04+280000.8,04.10%) = 781,72(KN)
Po=MRF = 1X0,20X0,20X280000=11200KN
P =781, 72(KN)
«_ P _T78L72
(3.d)> (3.0,2)?
+ TINH TOAN TRUONG HQP 2

p = 2171,4(KN / m2)

tt
Fo=— o _ 226845 _1 g
P -nh, v, 2171,4-11.18.22
N=1,1:
h, =1,8(m)

yNU=n.F, h, 7, =1,1.1,06.1,8.22 = 46,17(KN)
N® = NE+NF = 2268, 45+ 46,17 = 2314,62(KN)

N  2268,45

n,= = =39
P* 78,72

Nc =4 COC.
A. XAC DINH TAI TRONG TAI PAY PAI :
F, =12x1,2=1,44(m*)

- LUC DOC TINH TOAN:
N“=NJ +nF,.h,.», =2268,45+11.1,44.1,8.22 = 2331,18(KN)

My = Moy " + Qox''.Hp =101,92+47,51.0,8 = 139,93(KNM)
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- N, M ) Ko
P maxmin= ——F
n, 2
2%
i=1

VOL N¢c =5 LA SO LONG COC TRONG MONG.
> ¥ =5.0,45? =1,01(m)
i=1

Xuax: KHOANG CACH LON NHAT TU TIM COC BIEN BPEN TRUC X.
X;: KHOANG CACH TU TRUC COC THU I PEN TRUC X.
THAY SO TA PUOC:

2268,45 N 139,93.0,45
5 1,01

t
Pmax -

—516,04(KN)

pt _ 2268,45 B 139,93.0,45
min 5 1’01

=391,34(KN)

C. KIEM TRA PIEU KIEN LUC MAX TRUYEN XUONG COC :
- DIEU KIEN KIEM TRA : P"yax <P
- KIEM TRA LUC TRUYEN XUONG COC:
PTT wax=516,04(KN) < P = 781,72(KN)
(THOA MAN PIEU KIEN LUC TRUYEN XUONG COQC)

P uin = 391,34(KN) > 0 NAN TA KHENG PHAI TiNH TOAN KIEM TRA
THEO PIEU KIEN CHONG NHO.

2.4.4.6.1.1 Theo dé bén chong choc thing

2.4.4.6.1.2 Tinh toan thép cho dai coc

pt _ 2268,45 + 139,93.0,45
™5 1,01

—516,04(KN)

o _ 2268,45 139,93.0,45
min 5 1’01

=391,34(KN)

Tinh toan mdmen cho dai coc

- Momen twong ung voi mat ngam I - |
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M, =r.2.P" =0,34.2.516,04 = 351,11( KNm)

- Momen twong wng voi mat ngam I1-11

M, =r,.(Py, + Py, )=0,1.(516,04+391,34) =90,768( KNm)

+ Tinh toan truwong hop 1

tt
e NG 269735 e
p-nhyy, 2171,4-11.1,8.22

n=1,1: hé sb vuot tai.

hy =1,8(m)

NY =n.F,.h,.», =1,1.1,27.1,8.22 = 55,321(kN)
Luc doc tinh toan xac dinh dén c6t dé dai 1a

N" = N+ N! = 2697,35+ 55,321 = 2752,671(KN)

tt
S lugng coc so b la: n_ = Nn _ 2752,671 _ 4,
P. 781,72

Khoang Céch gitra C4c tim coc > 3d = 3.20= 60(cm);
Khoang Céch tir tim coc dén mép dai > 0,7d = 0,7.20 = 14(cm). Chon 15(cm).

Mt bang bd tri coc cho Mang nhu hinh vé& sau:

| 150 10q

_ z 9778 S _ s
a o 7 = o A S
L | 3

150 |

10

SVTH: PHAN PUC THAI — LOP XDL 902 83



TRUONG PAl HOC DAN LAP HAl PHONG PO AN TOT NGHIEP KY SU XAY DUNG

2.4.4.5. Kiém tra diéu kién lwc max truyén xudng coc giita
a. X&c dinh tdi trong tai day dai :

F, =1,2x1,2=1,44(m’)

N® =N +n.F,.h, .7, = 2697,35+1,1.1,44.1,8.22 = 2760,08(KN )

My"= Moy + Qox'.hs =93,318+49,866.0,8 = 133,27(KNm)

Luc truyén 18n coc dugc xac dinh theo ¢6ng thirc sau:

tt
M y 'Xmax

t
Ptt L= & i
max,min n

nC
2
C Z Xi
i=1
Véi, ng =5 1a s luong coc trong Méng.

> x? =5.0,457 =1,01(m)
i=1

Xmax: khoang Cach 16n nhét tir tim coc bion dén truc X.

Xi: khoang Cach tir truc coc thir i dén truc X.

Thay s6 ta dugc:
pt — 2697,35 N 133,27.0,45 _508, 85( KN)
5 1,01
pe _2697,35 13327045 _ 40 0 e

" 5 1,01
c. Kiém tra diéu kién lwc max truyén xuong coc :
- Piéu kién kiém tra Pttmax <P
- Kiém tra lyc truyén xudng coc:
P" 1x=598,85(kN) < P = 781,72(KN)
(Thoa Mén diéu kién lyc truyén xudng coc)

P"in = 480,09(kN) > 0 nén ta khung phai tinh toan kiém tra theo diéu kién chdng

nho.

2.4.4.6. Tinh todn nén Mang coc theo trang théi giGi han 11
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2.4.4.6.1 Tinh toan dj bé n va cdu tao Mang
Vit liéu str dung:
- Dyng bé tdng c6 cap do bén B20 ¢ R, = 11,5(MPa) ; Ry = 0,9(MPa)
- Dyng c6t thép nhdm ClI ¢é R, = 280(MPa)
- Lop bé tong 1ut day 10cm B7,5 vira xi mang cat, do 4x6.
2.4.4.6.1.1 Theo dg bén chéong choc thing

Xéc dinh chiéu cao dai coc theo diéu kién dam thing: vé& thap dam thung thi day

thap nam trym ra ngoai truc C4c coc. Vi vay dai coc khung bi ddm thung.
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pt _ 2697,35 N 133,27.0,45
b 5 1,01

—508,85(KN )

pt — 2697,35 133,27.0,45 _ 480,09(KN)
5 1,01

- Momen tuwong ung voi mat ngam I - |

M, =r.2.P: =0,34.2.598,85= 407, 218( KNm)

- Momen tuong ung voi mat ngam I1-11

M, =r,.( Py, + Py, ) =0,1.(598,85+480,09) =107,89( KNm)

Ta thy truong hop 1 ¢6 memen twong mg 16n hon truong hop 2 nén ta tron

- C6t thép cua dai coc duge bo tri theo hai phuong, mot 16p trén va mot 16p dudi.
X duoc dat ¢ dudi va dugc tinh theo cong thire:

AS,ll = §RRbbh0 ,Vé’l 5 :l_ \ll_zam ;am = Rbll)/lhz < aR 201429

* Cot thép theo phwong X dit dwéi dwoc tinh toan véi mémen M,

Chon a =35mm = h, =800-150—-35=615(mm)

6
M, 407.218x10° g 40

a, =
Rbh? 11,5x1200x 615
&=1-1-2¢, =1-/1-2x0,07 =0,073
_¢Rbh,  0,073x11,5x1200x 615
R 280

S

= 2212,68(mm?)

A

Chon 820 ¢6 A, = 25,13 cm”

. 1200-2.
Khoang Cach cot thép: a= % = 161(mm). Chon 8020a160.

* Cot thép theo phwong Y dit trén dwoc tinh todn cho mémen M,,
h, =h, —®, =615—-20=595(mm)

6
o =M _ 107,89x10 _0,02<a, =0,429
R’ 11,5x1200x595

&=1-1-2c, =1-1-2x0,02 =0,02
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_ERbh 0,02x11,5%x1200%595
R 280

S

A =586,5(mm?)

Chon 6®16 c6 A, =12,06 cm?

1200 (2.35+20)
6-1

EJ‘: 781,72 (KN)

= 222(mm). Chon 6®16a200

Khoang Céch cbt thép: a =

N

%E;:,zls (KN.m)

781,72 (KN)

850|150 J0g
1 340 250
I,
e

450
M,= 107,89 (KN.my-

k
1200
&

/]

100150,
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2.4.5. Thiét ké Mang don truc 8 - A (Mang M1)
2.4.5.2. Xac dinh svrc chiu tai cua coc don
Pl = 781,72(KN)

«_ PY _ 78,72
(3.d)> (3.0,2)°
+ Dién tich so bo dé dai la:
- Ng 156783
® p'-nhy, 2171,4-1,1.18.22

= 2171,4(K N/ m2)

P

=0,737(m?)

n=1,1: hé s6 vot tai.

h =1,8(m)
N} =n.F, .h.y, =1,1.0,858.1,8.22 = 37,37(K N)
N = NI+ N! =1567,83+37,37 =1650, 2(KN)

S6 long coc so bo 1a

N" 1567,83
n,= = = 2’1
P* 781,72

Khoang Céch gitra C4c tim coc > 3d = 3.20= 66(cm);
Khoang Céch tir tim coc dén mép dai > 0,7d = 0,7.20 = 14(cm). Chon 15(cm).
F, =1x1=1(m’)
N" =Ng +n.F,.h.y, =1567,83+1,1.1.1,8.22 =1611,39( KN )

ft_ tt tt ft_ tt ft tt
My™ = Moy + Qox -Ng + Mgee = Moy + Qox -hg + Ngee -4

=57,55+27,97.0,8 + 1,67.0,4 = 80,594 (KNm)

Voi:
N =n. L_ZLC B.h,.7a :1,1.#.1.0,35.21,5 =1,67(KN)
e, - L+L, :1+0,6 :O,4(m)

4 4

Luc truyén 18n coc doc xac dinh theo cong thire sau:
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NG MY.x
tt —
P max,min — n_-i nz =
2
C ZXI
i=1

Voi,n.=41asd long coc trong Mang.

Ne

> x* = 4.0,35% = 0,49(m)

i
i=1

Xmax: khoang Cach 16n nhat tir tim coc bion dén truc X.

Xi: khoang Cach tir truc coc thir i dén truc X.

Thay s6 ta doc:
pt - 1567,83 N 80,594.0,35 _ 449’52( KN )
4 0,49
pt _ 1567,83 80,994.0,35 _ 334’39( KN )

o4 0,49
c. Kiém tra diéu kién lwc max truyén xuong coc :
- Piéu kién kiém tra : P, <P
- Kiém tra luc truyén xuéng coc:
P" ax =449,52 (kN) < P = 781,72(KN)
(Thoa Man diéu kién luc truyén xudng coc)
P"in = 334,39 (kN) > 0 nén ta khung phai tinh toan kiém tra theo diéu kién chong
Vit liéu str dung:
- Dung bé tdng c6 cap do bén B20 ¢ R, = 11,5(MPa) ; Ry = 0,9(MPa)
- Dyng cdt thép nhum CII ¢6 Ry = 280(MPa)
- Lép bé tong Iut day 10cm B7,5 vira xi mang cat, do 4x6.
2.4.5.5.1.1 Theo d¢ bén chéong choc thing
X&c dinh chiéu cao dai coc theo diéu kién ddm thung: v& thap ddm thung thi day

thap nim trum ra ngoai truc CAc coc. Vi vay dai coc khung bi ¢ddm thing.

« _1567,83 80,594.0,35
P.= +

e = 449,52(KN)
4 0,49
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Bt _ 1567,83 80,594.0,35
min 4 0,49

—334,39(KN)

- Momen twong ung voi mat ngam I - |
M, =r.2.P° =0,24.2.449,52 = 215,77( KNm)
- Momen twong vng voi mat ngam I1-11
M, =r,.(Ps, + Py, )=0,05.(449,52+334,39) = 39,196 (KNm)

min

o Ng 182472 — 0,858(m")
® p*-nhy, 2171,4-1,1.1822

n=1,1: hé s6 vuot tai.

h :1,8(m)
N} =n.F, .hy, =1,1.0,858.1,8.22 = 37,37(K N)
N = N+ N =1824,72+37,37 =1862,09(K N)

S6 luong coc so bd 1a

N _1862,09
"TpY 781,72

2,4

Khoang Céach gitra C4c tim coc > 3d = 3.20= 66(cm);
>0,7d =0,7.20 = 14(cm). Chon 15(cm).

Mit bang
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| 150 100

r1=240
350

)
1000
@

350

104 150 |

2.4.5.4. Kiém tra diéu kién lic max truyén xuéng coc déy bion:

F, =1x1=1(m’)
N®=NJ+nF,.h.y, =1824,72+11.1.1,8.22 =1868,28( KN )

tt tt tt tt tt tt tt
My™ = Moy + Qox -Ng + Mgee = Moy + Qox -hg + Ngee -4

=53,69+30,11.0,8 + 1,67.0,4 = 78,45 (KNm)

Véi:
Ng =ntl By, :1,1.%.1.0,35.21,5 =167(KN)
e, - L+L, _1+0,6 ~0,4(m)
A ‘
I:)ttmax min = &.ti M;-Xmax
b
i=1

S x* = 4.0,35° =0,49(m)
1

Xmax: kKhoang Cach 16n nhét tir tim coc dén truc X.
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xi: khoang Cach tir truc coc thu i dén truc X.
Thay sb ta dugc:

« 1824,72 78,45.0,35
P = +
4 0,49

=513,74(KN)

o _ 182472 78,45.0,35
m 4 0,49

—398,62(KN)

c. Kiém tra diéu kién lwc max truyén xuong coc :
- Piéu kién kiém tra : P <P
- Kiém tra lyc truyén xudng coc:
P" ax =513,74 (kN) < P = 781,72(kN)
(Thoa Mén diéu kién lyc truyén xudng coc)
P®in = 398,62 (kN) > 0 nén ta khung phai tinh toan kiém tra theo diéu kién chdng

nhd.
2.4.5.5.1.1 Theo d¢ bén chong choc thing
Xéc dinh chiéu cao dai coc theo diéu kién dam thung: v& thap dam thung thi day
thap nam trym ra ngoai truc CAc coc. Vi vay dai coc khung bi ddm thung.
2.4.5.5.1.2 Tinh toan thép cho dai coc

X&c dinh lwc truyén 1én Cac coc:

pt - 1824,72 N 80,59.0,35 _ 513,74(KN)
4 0,49

pt — 1824,72 80,59.0,35 _ 398,62(KN)
4 0,49

- Momen twong ung voi mat ngam I - |
M, =r.2.P; =0,24.2.513,74 = 246, 6( KNm)
- Momen tuong ung voi mat ngam I1-11

M, =t,.(Ps, + Py, ) =0,05.(513,74+398,62) = 45,62( KNm)

min

AS,II = §RRbbh0 ,Vé’l 5 =l—«/1—2.am ;am =

Rb';:'hz <a, =0,429

o
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* Cot thép theo phwong X dit dwéi dwoc tinh toan véi mémen M,

Chon a =35mm = h, =800—-150—-35=615(mm)

6
o, =N 24060 o5 _ 0,42
R,bh ~ 11,5x1000x 615

£=1-1-2a, =1-/1-2x0,056 = 0,058
_ £Rbh,  0,058x11,5x1000x 615
R 280

S

Chon 7®18 ¢ A, = 17,81 cm?
1000-2.35

A, =1465,02(mm? )

Khoang Céach cét thép: a = =155(mm). Chon 7d18a150

* Cot thép theo phwong Y dit trén dwoc tinh todn cho mémen M,,
h, =h, —®, =615-18=597(mm)

6
o, =M _ 45020 4194 —0,420
RphZ  11,5x1000x597

&=1-1-2¢, =1-,/1-2x0,011=0,011

_ ERph, 0,011x11,5x1000x597
R 280

S

A%ll = 269,7(mm2)

Chon 6®14 c6 A, = 9,24 cm?

a_1000—(2.35+16)
B 6-1

=182,8(mm). Chon 64 14a180.
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PHAN III
THI CONG

(45%)

NHIEM VU:

KY THUAT THI CONG MONG
KY THUAT THI CONG PHAN THAN
TO CHUC THI CONG
LAP DU TOAN, TIEN PO THI CONG

GIAO VIEN HUONG DAN: PGS.TS. DINH TUAN HAI
SINH VIEN THUC HIEN : PHAN bUC THAI
LOP : XDL 902
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Chuwong 1. LAP BIEN PHAP

1.1. PHAN NGAM

1.1.1.1 Lya chon phuong an ép coc

Co hai giai phap €p coc 1a ép trude va €p sau:

Ep trudc 1a giai phap ép coc xong méi thi cong dai Mang.

ap sau 1a giai phap thi cong dai Mang va vai ting nha xong mdi ép coc qua cac
16 cho hinh cun trong Mang. Sau khi ép coc xong thi cong mbi nbi vao dai, nhdi
bé tong co phu gia truong no chén day mdi nbi. Khi thi cong dat cuong do yéu
cau thi xay dung C&c tang tiép theo. Pdi trong khi ép coc chinh 1a phan cong
trinh @6 xay dung.

Phuong an €p coc:

- Ep duong:tién hanh dao hé Mang dén cao trinh dinh coc, sau d6 mang may
Mac, thiét bi ép dén va tién hanh ép coc dén d6 sau thiét ké.

- ap am: tién hanh san phang mat bang, buc bo tham thyc vat dé tién di chuyén
thiét bi ¢p va chuyen coc, sau do tién hanh ép coc dat duoc cao trinh dinh coc
am xudng do sau thiét ké. Can phai chuan bi cac doan coc dan bang thép hoac
bang bé tong cot thép dé coc ép duogc téi chiéu sau thiét ké. Sau khi ép coc xong
ta s& tién hanh dao dat dé thi cong phan dai, hé giang dai coc.

- Ep dinh: coc duogc ép bang cach tac dung luc ép 1én dinh coc bang may ép thiy
luc

robot

- Tap hop déy du cac tai liu k¥ thuat c6 lién quan nhu két qua khao sat dia cht,
- Nghién ctru ki ho so thiét ké cong trinh, Cac quy dinh cua thiét ké vé cong tac
€p coc.

- Kiém tra C4c thong so ky thuat cua thiét bi ép coc.

- Phai co ho so vé ngudn gdc, nha san xuat bao gdm phiéu kiém nghiém vat liéu
va cap phdi bé téng.

- Tham dii kha ning c6 cac chudng ngai dudi dat dé co bién phap loai bo ching,
su c6 mit ciia cong trinh ngam va cong trinh 16n cin dé co bién phap phong
ngua anh huong xau dén chung

- Xem xét diéu kién moi truong do thi (tiéng 6n va chan dong) theo tiéu chuan
moi truong lién quan khi thi cong ¢ gan khu dan cu va cong trinh ¢d san

- Nghiém thu mit bang thi cong;

- Lap ludi tric dac dinh vi cac truc Méng va toa dd cac coc can thi cong trén mat
bang

- Kiém tra chting chi xuit xudng ciia coc

- Kiém tra kich thudc thue té caa coc

- Chuyon chd va sip xép coc trén mat bang thi cong

- Panh dau chia doan I&n than coc theo chiéu dai coc

- T hop céc doan coc trén mat d4t thanh cay coc theo thiét ké

- bat may trac dac dé theo duri do théng ding cua coc va do do chdi cua coc
1.1.1.3. Céc yéu cau ki thuat ctia coc va thiét bi thi cdng coc

Ap dung tiéu chuan hién hanh:TCVN 9394 — 2012 Péng va ép coc — thi cong va
nghiém thu.
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1.1.1.3.1. Cac yéu cau ki thuat d6i véi coc
- Khong dugc dung cac doan coc co do sai 1éch vé kich thudc vuot qua quy
dinh trong Bang 1 va c¢6 vét niit rong hon 0,2 mm. Do sau vét nut & goc khong
qua 10 mm, tong dién tich do lem, st goc va rd to ong khong 16n hon 5 % tong
dién tich bé mit coc va khong qua tip trung.
Mirc sai léch cho phép vé kich thudc coc xem bang 1 — TCVN 9394 — 2012.
1.1.1.3.2 Céc yéu cau ki thuét cua thiét bi thi cdng coc
Lua chon thiét bi ép coc can thoa Man CAc yéu cau sau:
- Cong suét cua thiét bi khong nho hon 1,4 1an luc ép 16n nhat do thiét ké quy
dinh
- Luc ép cua thiét bi phai dam bao tdc dung dong doc truc tam coc khi ép tir dinh
coc va tac dung déu 1én cac miat bén coc khi ép 6m, khung gdy ra luc ngang I1én
coc
- Thiét bi phai c6 ching chi kiém dinh thoi hiéu vé dong ho do &p va céc van
dau cuing bang hiéu chinh kich do co quan c6 tham quyén cap
Trong moi truong hop tong trong lwong hé phan luc khong nén nhé hon 1,1 lan
luc ép 16n nhét do thiét ké quy dinh.
Kiém tra dinh vi va thing bang cua thiét bi ép coc gom cac khau:
- Truc cua thiét bj tao luc phai trung véi tim coc;
- Mit phang “ ¢dng tc” ctia san may ép phai nam ngang phéng
- Phuong nén phai 1a phuong thang dung, vudng goc voi san “cong tac”;
- Chay thir may dé kiém tra on dinh cia toan hé thong bang cach gia tal khoang
tr 10 % dén 15 % tai trong thiét ké cua coc.
Poan miii coc can duoc lap dung cin than, kiém tra theo hai phuong vudng goc
sao cho do l¢ch tam khong qua 10 mm. Luc tac dung 1€n coc can tang tu tur sao
cho tdc d6 xuyén khong qua 1 cm/s. Khi phat hién coc bi nghiéng phai dimg ép
dé can chinh lai.
1.1.1.4. Lwa chon may ep coc
Chon may ép coc: tong chiéu dai coc : L = (6).(5.20+4.34)= 1416m.
- Coc ¢0 tiét dién 1a: 20 x 20 (cm), coc dai 6m

3¢ e P =78172kN =78,172T
- Strc chiu ta1 cua coc: ¢

Vi chi nén str dung 0,7 — 0,8 kha nang lam viéc tdi da cua may €p coc luc ép tbi
thiéu ctia may phai 16n hon: 156,34/0,8 = 195,425 (T).

Pé dam bao tién do thi cong chon may ép cé cac thong sb ki thuat sau:

- Ngoai ra khi ép, luc ép can phai nhé hon stc chiu tai theo vat li¢u Iam coc, luc
¢p nay phai dam bao vé d6 an toan dé khong lam pha vi vat liéu lam coc.

Chon thiét bi ép coc 1a hé kich thuy lyc 6 Iyc nén 16n nhat cua thiét bi la:

P =440 (T), gom hai kich thuy lyc mdi kich c6 Pmax = 220 (T).

- Loai may ép c6 Cac thong sb k¥ thuat sau:

+ Tiét dién coc ép dugc dén 20 (cm).

+ Chiéu dai doan coc: 6 (m).

+ Dong co dién 15 (KW).

+ 86 vong quay dinh murc cua dong co: 4450 (v/phut).

+ Puong kinh xi-lanh thuy luc: 320 (mm).
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+ ap luc dinh mure cua bom: 400 (KG/cm2).
+ Dung tich thung dau la: 300 (lit).

L]
,:,{D 3
: Hilize
K I\
58 il @
g =C
| | L@
e i 1 T
= T KT KT KT Ky %? ?%T TR KT K5 KT K5 KT
500 ‘ 3000 t 2400 t 3000 ‘ 500
9400
- Tinh toan d6i trong;

Ta str dung céac ddi trong c6 kich thude 1a :3x1x1 m
Pdt=31125=75T o
Tong tai trong ctia doi trong toi thi€u phai 16n hon Pép = 110,53T

> 195,425 _ 26,06
Vay sb cuc d6i trong la 7,5
Tong chiéu dai coc ép: 1416m
Tong chiéu dai coc do d6 ta chon 1 may ép dé thi cong ép coc.
Thiét ké Gia ép cd cu tao bang dam t6 hop thép t6 hop chir I bé rong 15cm cao
50cm.
Ta c6 so dd ép coc véi dai M2:
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Y
b
—— Eone =A== e —— A ———
- 1 M2
g g 13
o T (14 [15 X
e e e N
L5OO 1000 L 1000 L 1000 650 L 550 L 550 L 650 1000 L 1000 L 1000 5OOL
1 f oon 7 1 42400 f 1 000 f 1
Q Q
'p

‘ 3250 2000 ‘
1 1
5400

2150

7400

|
T mat bang d6i trong: luc gay 1at khi ép Pép = 195,425 T. Gia tri ddi trong Q
mdi bén dugc xac dinh theo cac dicu kién:
diéu kién chdng 1at khi ép coc so 1 theo phuong X (Piém A).
Q.(7,4+2) > P(3,25+2)
525P 525195425

=Q> =10915T
94 94
) ) n> 10915 =14,55
Vay s6 cuc doi trong 1a 7,5

Q 1a trong luong mdi bén cua ddi trong.

Vay ta chon mdi bén 13 15 cuc 3x1xI mco6q=7,5T.

Piéu kién chdng 14t khi ép coc s6 1 theo phuong Y ( Diém B)
Q.(2/2) > P(0,45)

S 045P 195425x 0,45

=Q 1 =87AT
, ’ N> 87,94 —117
Vay so cuc doi trong 1a 7,

Q la trong lwong mdi bén cia ddi trong.

Vay ta chon mdi bén 1a 12 cyc 3x1xI mcoq=7,5T.

- Cac yéu cau k¥ thuat déi véi thiét bi ép coc

Luc nén (danh dinh) 16n nhét cua thiét bi khong nhoé hon 1,4 1an luc nén 16n nhét
Pemax yéu cau theo qui dinh cua thiét ké.

Luc nén cua kich phai dam bao tac dung doc truc coc, khung gdoy luc ngang khi
ép.

Chuyén dong cua pit tong kich phai déu, va khéng ché duoc téc do ép coc.
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Pong ho do ap luc phai twong xing véi khoang luc do.

Thiét bi €p coc phai dam bao diéu kién dé van hanh theo dong qui dinh vé an
toan lao dong khi thi cong.

Gia tri do ap luc 16n nhét cua dong hd khong vuot qué hai 1an ap luc do khi ép
coc, chi nén huy dong 0,7 + 0,8 kha nang ti da cua thiét bi.

1.1.1.4.1 Tinh s6 may ép coc

Tra dinh mic du todn 24 - 2007 ma hiéu AC26221 d6i véi coc tiét dién 20x20,
cép dat 11 ta tra duoc : 3 ca/250m coc

1416x3
. 5 , ———=16,992
SO ca mdy cén thiet : 250 (ca)
SO ngay 1 may thi cong la (1 ngay lam 2 ca)
N 17

n=2 2 (ngay) |
Chon 1 may ép, mot ngay lam viéc hai ca, thoi gian phuc vu €p coc du kien
khoang 9 ngay (chua ké thoi gian thi nghiém nén tinh coc TCXD VN 269-2002
s6 coc can nén tinh thong thuong 1ay bang 1% tong sb coc cia cong trinh nhung
trong mo1 truong hop khong it hon 3 coc).
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1.1.1.4.2. Chon cau phuc vu ép

1.4.3. Chon cap cau doi trong
P  7,5x2 _265

T ncosa 4x<2 (T)
R=kS =6x2,65=159)

_ R _15900

Di¢n tich tiét dign cap: o 160

2
F="959938->d>11,25
4 (mm).
1.1.1.5. Thi cdng coc thtr
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1.1.1.5.1 M0c dich

Trudc khi ép coc dai tra ta phai tién hanh thi nghiém nén tinh coc nham xéac dinh
cac s6 liéu can thiét vé cuong do, bién dang va mbi quan hé gilra tai trong va
chuyén vi cha coc 1am co s& cho thiét ké hodc diéu chinh d6 an thiét ké, chon
thiét bi va cong nghg thi cong coc phu hop.

1.1.1.5.2 Thoi diém,sb lugng va vi tri coc thir

Viéc thtr tinh coc duoc tién hanh tai nhirng diém co6 diéu kién dja chat tiéu biéu
trudc khi thi cong dai tra, nham lya chon dong dén loai coc, thiét bi thi cong va
diéu chinh db 4n thiét ké.

- Sé lugng coc thtr do thiét ké quy dinh. Tong sb coc cua cong trinh la 236¢oc,
so luong coc can thir 2 coc (theo TCVN 9393-2012 quy dinh lay bang 1% tong
s6 coc ciia ¢ong trinh nhung khong it hon 2 coc trong moi truong hop).

- Thi nghiém duogc tién hanh bang phuong phap dung tai trong tinh ép doc truc
sao cho dudi tac dung cua luc ép, coc 1in sau thém vao dat nén. Cac sb liéu vé
tai trong, chuyén vi, bién dang

1.1.1.5.3. Quy trinh thir tai coc

- Trudc khi thi nghiém chinh thirc, tién hanh gia tai trudc nham kiém tra hoat
dong cua thiét bi thi nghiém va tao tiép xtic tot gitra thiét bi va dau coc.

Gia tai truéc duoc tién hanh bang cach tac dung 1én dau coc khoang 5% tai
trong thiét ké sau d6 giam tai vé 0, theo dui hoat dong cua thiét bi thi nghiém.
Thoi gian gia tai va thoi gian gitr tai & cap 0 khoang 10 phut.

- Coc dugc neén theo timg cap, tinh bang % cua tai trong thiét ké. Tai trong duoc
tang 1én cap moi néu sau 1 gid quan sat do lun ctia coc nho hon 0,2mm va giam
dan sau mdi 1an doc trong khoang thoi gian trén. Thoi gian gia tai va giam tai &
mdi cAp khong nhoé hon Céc Gia tri ghi trong bang 1-1 Thoi gian tdc dung Céc
cap tai trong TCVN 9394 - 2012

- Trong qué trinh thir tai coc can ghi chép Gia tri tai trong, do lun, va thoi gian
ngay sau khi dat cip tai twong Ung vao cac thoi diém sau:

+ 15 ph(t/lan trong khoang thoi gian gia tai 1h

+ 30 phit/lan trong khoang thoi gian gia tai 1h dén 6h

+ 60 phut/lan trong khoang thoi gian gia tai 16n hon 6h

- Trong quo trinh giam tai coc, tai trong, dd 14n va thoi gian dugce ghi chép ngay
sau khi gidam cép tai trong twong mg va ngay sau khi bat ddu giam xuéng cap
moi.

1.1.1.6. Lap bién phap thi cdng coc cho cbng trinh

1.1.1.6.1 So dd thi cong coc:

Chi tiét so d6 ép coc trong dai Mang xem ban v& TC 01.

1.1.1.6.2. K¥ thuat thi cOng coc:

Ap dung TCVN 9394-2012 Péng va ép coc — Thi cong va nghiém thu.

Budc 1: Kiém tra dinh vi va thang bang cua thiét bi ép coc gom cac khau:

- Truc cia thiét bi tao luc phai trung voi tim coc

- Mit phang “ ¢éng tc” ctia san may ép phai nam ngang phang

- Phuong nén cua thiét bi tao luc phai 13 phuong thang dung, vuung goc véi san
“cong tac”.
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- Chay thir may dé kiém tra on dinh ctia toan hé thong bang cach gia tai khoang
tr 10 % dén 15 % tai trong thiét ké cua coc.

Budc 2: Poan miii coc (C1) can duoc lap dung can than, kiém tra theo hai
phuong vudng goc sao cho do 1éch tam khong qua 10 mm. Luc tac dung 1én coc
can ting tir tr sao cho téc dd xuyén khong qua 1 cm/s. Khi phat hién coc bi
nghiéng phai dung ¢p dé can chinh lai.

Budc 3: Ep cac doan coc tiép theo gdm cac budc sau:

- Kiém tra bé mait hai diu doan coc, sira chita cho that phéng; kiém tra chi tiét
mdi nbi; lép dung doan coc vao vi tri ép sao cho truc tdm doan coc trung vai truc
doan miii coc, do nghiéng so voi phuong thang dung khong qua 1 %.

- Gia tai Ién coc khoang 10 % dén 15 % tai trong thiét ké suot trong thoi gian
han ndi dé tao tiép xtc giira hai bé mat bé téng; tién hanh han ndi theo quy dinh
trong thiét ké.

- Tang dan luc ép dé cac doan coc xuyén vao dat vdi van toc khong qua 2 cm/s;

- Khong nén dimg miii coc trong dat sét déo climg quo 16u (do han ndi hoic do
thoi gian cubi ca ép...). Clr tiép tuc cho dén khi dau coc C2 cach mat dat 0,3i0,5
m. Cudi cung ta st dung mét doan coc ép am dé ép dau doan coc cudi cing
xubng mot doan - 0,7 m vdi MangM1 Va M2, v6i Méng & ddy thang may va -
2,5m so voi cot tu nhion.

Coc dugc cong nhan 1a ép xong khi thoa Mén dong thoi hai diéu kién sau day:

- Chiéu dai coc d6 ép vao dat nén khong nhé hon Lmin va khung quoé Lmax véi
Lmin , Lmax 1a chiéu dai ngén nhat va dai nhat caa coc dugc thiét ké du bao
theo tinh hinh bién dong ctia nén dat trong khu vuc.

- Luc ép trudc khi dimg, (Pep)KT trong khoang tir (Pep) min dén (Pep)max,
trong do:

(Pep)min 12 lyc ép nho nhat do thiét ké quy dinh

(Pep)max la luc ép 16n nhat do thiét ké quy dinh

(Pep)KT 1a lyc €p tai thoi diém két thuc ép coc, tri s6 nay duoc duy tr& voi van
tbc xuyon khung qué 1 cm/s trén chiéu sdu khung 6t hon ba lan duong kinh
(hodc canh) coc.

Do 1éch so véi vi tri thiét ké cua truc coc trén mit b.%mg khong dugc vuot qua tri
s6 néu trong Bang 11 TCVN 9394 — 2012.Trong trudng hop khong dat hai diéu
kién trén, can bao cho thiét ké dé co bién phap xir 1y.

1.1.1.7. Céc su ¢6 khi thi cdng coc va bién phép giai quyét

Khi lyc nén bi tang dot ngot, co thé gap mot trong cac hién tugng sau:

- Miii coc xuyén vao 16p dat cing hon

- Miii coc gap di vat

- Coc bi xi0n, mili coc t& vao go ndi cta coc bén canh.

Trong cac trudng hop d6 can phai tdm bién phap |
xtr 1y théch hop, ¢6 thé 1a mot trong Céc Cach
sau.

- Coc nghiéng qué quy dinh, coc bi Vi phai nho
1én ép lai hodc ép bo sung coc moi (do thiét ké
chi dinh)
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- Khi gdp di vat, via cat chat hoac sét cung co thé dung cach khoan dan hoic x6i
nudc nhu dong coc;

- Viéc ghi chép Iyc €p theo nhat ky ép coc nén tién hanh cho timg mot chiéu dai
coc cho téi khi dat to1 (Pep)min, bat dau tir do sau nay nén ghi cho tung 20 cm
cho t6i khi két thuc, hodc theo yéu cau cu thé cua Tu vén, Thiét ké.

1.1.2. Lap bién phap thi cong dat

Lua chon phuong an thi céng dao dat: tir phwong an két ciu Mang duoc thiét ké
la Mang coc ép, c6 khoang cach cac coc 1a kha 16n; két hop véi viéc mit bang
thi cong rong, phu hop véi dao dat bang may, nén quyet dinh chon phuong an
dao dat két hop gitia dao may va dao thu cong.Do dat cAn ddo nam hoan toan
trong 16p dat 1ap dé sat 10, kich thudc cac Mang twong dbi l6n so voi khoang
cach gilra cac Mang Vi vay lua chon phuong an dao den cdt day dam giang
Mang -1,6m, phan cac dai Mang dao bang may den cdt -1,2m cach dau coc
10cm. Pao thu cong phan ciin lai cua dai Mang dén ¢t -1,9m ( so véi c¢bt 0,000)

Tinh toan khi lugng dao dat
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- Khéi lwong ho Méng duoc chia ra thanh cac hinh lang try va cac hinh thap dé
tinh thé tich, roi cong lai.

- Vi viée day dai dat trén 10p dat ta 1dy d6 mo taluy dao theo goc 600.
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+ Cong thirc tinh thé tich hd Mang:

1
V=E.H.[ab—|— (a+c).(b+d)+ cd]

Ta c6 ké qua khéi lugng dao dit bang may va dao dat bang thu cong nhu bang
Sau: o
bao dat bang may:

Ten | Kich thude hé Méng hdao KL Bao
hé may may
Mang |am) [b(m) [c(m) [d(m) [H(m) |[m Mang | m3
M1 [2.804 [2.804 [4.412 [4.412 |12 0.67 |34 539,92
M2 |3.004 3,004 [4.612 [4.612 [1,2 0.67 |20 343
TONG 882,92

Pao dat bang thu cong:

Ten | Kich thuée hé Mang hdao g ~ |KL Dao
hd tc thu cong
Mang |am) [b(m) [c(m) [d(m) [H(m) |[m Mang | m3
ML |2 2 2,804 2,804 [0.6 0.67 |34 69,8
M2 |22 |22 [3,004 [3,004 [065 |067 |20 75,6
TONG 145,4

Tinh toan khoi luong lap dat

Yéu cau k¥ thuat khi thi cong lap dat

Chét luong cta dat nén anh hudng truc tiép dén cong trinh xay dung trén ni do
vay dé dam bao chat lugng cong trinh ta phai tién hanh 1ap dat theo dong cac
yéu cau k¥ thuat.

- Khi thi cong dap dat phai dam bao dat nén c6 do am trong pham vi khong ché.
Néu dat kho thi tudi thém nudc; dat qua uét thi phai 6 bién phap giam do am,
dé dat nén duge dam chat, ddm bao theo thict ké.

- Voi dat dap hé Mang, néu st dung dat dao thi phai dam bao chét luong.

- P6 dat va san déu thanh ting 16p. Trai téi dau thi ddm ngay t6i d6. Khong nén
rai 16p dat ddm qua mong nhu vay s& lam pha huy cau trac dat. Trong mdi 16p
dat trai,khong nén st dung nhiéu loai dat.

- Nén lap dat déu nhau thanh timg 16p. Khong nén 1ap tir mot phia s& gy ra luc
dap d6i véi cong trinh.

Khéi lugng dat 1ap

V

lap

=V

dao

_ 3
Do tinh toan & trén -V, =1998,1m
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1.1.3. Lap bién phép thi cong 6n khuun, cbt thép, bé tdng Mang, giang Mang
1.1.3.1. Cong tac chuan bi trudc khi thi cong bé tong Mang

1.1.3.1.1 Giac Mang cong trinh, dinh vi dai, coc

- Trude thi cong phan Mang, nguoi thi cong phai két hop véi nguoi do dac trai
vi tri cong trinh trong ban v& ra hién trudng xay dung. Trén ban vé& thi céng tong
mit bang phai ¢ ludi do dac va xac dinh day du toa do cua timg hang méc cong
trinh. Bén canh d6 phai ghi rir Cach xac dinh ludi 6 toa do, dwa vao cac mdc dan
xuat, cach chuyén méc vao dia diém xay dyng.

- Trai ludi 6 trén ban v€ thanh ludi 6 trén mat hién truong va toa dd cua goc nha
dé giac Mang. Chu ¥ dén su mo rong do dao déc mai dat.

- Khi giac Mang can dung nhiing coc gd dong sau cach mép dao 2m. Trén cac
coc, dong miéng gd co chiéu day 20mm, rong 150mm, dai hon kich thuéc Mang
phai dao 400mm. Pong dinh ghi déu tryc ctia Mang va hai mép Méang; sau d6
dong 2 dinh vao hai mép dao d6 ké dén mai déc. Dung cu nay co tén 1a ngua
danh dau tryc Mang.

- Cang day thép (d=1mm) ndi cac dudng mép dao. Ly voi bot rac 1én day thép
cang mép Mang nay lam cir dao.

- Phan dao bang may ciing lay voi bot danh dau vi tri ddo.

Giang Mang c6 kich thude 220x600mm

GM1: 220x600 ( SL:30)chiéu dai 2,7 m = 81m

GM2: 220x600(SL:18)chiéu dai 2,7m = 48,6m

GM3:220x600(SL:20) chiéu dai 5,2m = 104m

GM4: 220x600(SL:12) chiéu dai 2,5m= 30m

GM35: 220x600(SL:3) chiéu dai 4,5m= 13,5m

GM6: 220x600(SL:2) chiéu dai 5,7m=11,4m

GM?7: 220x600(SL:2) chiéu dai lm=2m

Tong chiéu dai cia giang Mang toan bo cong trinh:290,5m

V=1,6/6( 1,22x290,5+(1,22+3,384)x(290,5+290,5)+290,5x3,384)=1069,96m3
1.1.3.1.2. Pha bé tong dau coc

Bé tong dau coc duogc pha bd 1 doan dai 0,45m. Ta sir dung cac dung cu nhu
may pha bé tong, troting, duc...

Yéu cau cia bé mit bé tong dau coc sau khi pha phai c6 do nham, phai vé sinh
sach s& bé mat dau coc trude khi d6 bé tong dai nham tranh viéc khong lién két
gitra bé tdng mai va bé téng c.

Phéan dau coc sau khi ddp bo phai cao hon ¢t day dai 1a 150mm.

S luong coc trén téng mat b?mg 1a 236 coc.

Khéi luong bé tong dau coc dap bo:

Vdaucoc = 0,2x 0,2x0,6x236 = 5,664 m3

1.1.3.2.Lap phuong an thi cong van khuun, c6t thép va bé tong Mang, dam gidng
Mang

1.1.3.2.1 Tinh khéi luong bé tdng, phan doan phan dot thi cong va lua chon
phuong an thi cong Méng

a)Tinh khoi luong bé tdng(Tinh toén xem chi tiét bang II — 1, bang 1T — 2 phu luc
)

Tén Kich thudc S6 Thé Tong
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lwong | tich
ciu
Kién h(m) [b(m) |I(m) (m3) m3
Khéi luong bé | M1 1 1 08 |34 27,2 12 56
téng Mang M2 1,2 |12 0,8 |16 15,36 !
GM1 0,22 |0,6 2,7 |30 10,69
GM2 0,22 |0,6 2,7 |18 6,42
Khéi lugng bé |GM3 0,22 |06 |52 |20 13,73
tong giang |[GM4 0,22 | 0,6 25 |12 3,96 38,34
Mang GM5 022 |06 |45 |3 1,78
GM6 0,22 |0,6 57 |2 1,5
GM7 0,22 |0,6 1 2 0,26
‘. M1 1 1 0,1 |34 3,4
Khoi luong bé : :
t6ng 16t Mang M2 1,2 |12 0,1 |16 1,92 5,32
Khoi luong bé
tong 16t giang | GM 0,22 2905 (0,1 |1 6,39 6,39
Maéng
TONG CONG 92,61

Giai doan thuc hién:
V,

btlot —

2 N — 3
- D0 bé tong 16t dai va giang Mang =11,71m
- B6 bé tong Mang, bé téng gidng Mang, cd Mang
- Dung Gabari tam dinh vi truc Mang, c6t cao do bang may kinh vi va may thuy

binh. Tir d6 céng day, tha doi dong coc sit 910 dinh vi tim Méng.

- Can cur vao tinh chat cong viéc va tién do thi cong cong trinh ciing nhu luong
bé tong can tron, ta chon may tron qua 18, xe ddy M& hiéu SB -30V ¢6 Cac thong
sO sau:

Bang thong s6 may tron qua 1o M& hiéu SB-30V

M3 hicu Thé tich thyng | Thé tich xuat | N quay thyng | Thoi gian tron
' tron (lit) lidu(lit) (vong/phut) (gidy)
SB -30V 250 165 20 60
N =V_ k k,n

Nang suat cia may tron qua 1€:

— 3
Trong do: Vi =V, =165(1) =0,165m

k, =0, 7. hé sb thanh phén cua bé tong
K, =0.8. ha 56 sir dung méy tron theo thi gian
3600
Tck

T, =t

: 86 mé trén trong mot gio
+1 =20+60+20=100s

dovao tron dora
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3600 _ 3600 _
T 1007 ericy)
=20s.

dovao

: thoi gian d6 vat lidu vao thung
=60s.

tron

: thoi gian tron bé tdng

tiors =205 . g5 gian d6 bé téng ra
—N=0,165x0,7x0,8x36 =3,326(m*/ h)
Viay mot may tron hét luong bé tong 16t Mang, gidng Mang 1a:
— Vbetonglot — 11! 66 ~ 3,5h

3,326 3,326
=> Chon 1 may tron thi cong
- Thao tac tron bé tong bang mdy tron qua 1é trén cong trudng:
+ Trude tién cho may chay khong tai véi 1 it nudc va mot it cot lidu mot vai
vong roi d6 cbt lidu vao tron déu, sau d6 dd nudce vao tron déu dén khi dat duoc
do déo.
+ Kinh nghiém trén bé tong cho thdy rang dé c6 mot mé tron bé tong dat dugc
nhing tiéu chuan can thiét thuong cho may quay khoang 20 vong. Néu s6 vong
ot hon thuong bé tong khong déu. Néu quay nhiéu vong hon thi cuong do va
nang suat may sé& giam. Bé tong d& bj phan tang
+ Khi tron bé tong ¢ hién truong phai luu y: Néu dung cét 4 am thi phai 1ay lu’ong
cat ting 1én. Néu do am cua cat ting 5% thi khdi lugng cat can tang 25 + 30% va
luong nudce phai giam di.
+ Cir sau 2 gio 1am viée thi cho c6t liéu 16n vao quay khoang 5 phit rdi méi cho
cat, ximang, nudc vao sau nham 1am sach vira bé tong bam ¢ thanh thung tron.
Thi cong bé tong lut:
- DUNng xe cot kit don bé tong chay qua vili voi va di chuyén dén noi do.
- Chuan bi mot khung gd chir nhat c6 kich thuée bang voi kich thude cia 16p bé
tong l6t.
- B6 tri cong nhan dé cao bé tong, san phéng va dém Tién hanh tron va van
chuyén bé tong t6i vi tri Mang thi cong, d6 bé tong xubng mang d6 (van chuyén
bé tong bang xe cot kit). DS bé tong duge thuc hién tir xa vé gan.
b) Phan doan, phan dot thi cong
Do khéi lugng bé tong Mang VMang= 92,61 m3,chién cao dai Mang 0,8m nén
khong phan doan, phan dot trong thi cong giép don gian cong tac to chuc thi
cong.
¢) Lua chon bién phap thi cong bé tdng Méng
Vbé tongdai =42,56 m3; Vbé tong giang = 38,34m3
Hién nay dang ton tai ba dang chinh vé thi cong bé tong:
- Thi cdng bé tong thua cong hoan toan
- Thi cong bé tong ban co gidi
- Thi cong bé tong co gidi
Do khéi luong bé tong tuong d6i 10n dé dam bao thi cong dong tién do, chat
luong két cdu cong trinh va co gi6i hoa trong thi cong tac gia chon phwong an
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thi cong bang bé tong thwong pham két hop may bom bé tong.Chon may xebom
can J32R4X- 125 , ‘
Bang thong ko thong so k¥ thudt xe bom can J32R4X-125

K< hié Luu lu’c_mga luchhOéng cachicy hatbuong  kinh
Y Y Omax P bom max(m) cho phépdng bom
may Kg/cm2 .

(m3/h) Ngang [Ptng |[(mm)  |(mm)
J32R4X-125 |125 61,9 28 316 |50 125

- Tinh s6 gid bom bé tong Mang

Khéi luong bé tong dai Mang va gidng Mang 13 92,61 m3. S6 gid bom can thiét:
92,61/(125.40%)=1,85 (h)

Trong d6: 40% 1a hiéu suat 1am viéc ciia may bom

- Chon xe van chuyén bé téng

Phuong tién van chuyén vira bé tong chon 6 t6 c6 thung tron. Ma hiéu SB -
92B. c6 Céc thong sd nhu sau:

Dung Dung A . Thoi gian| Trong
tich | tich  [COM9 ITée do|20 €345 bé|luong khi

e tu \ suat do phoil, A . A
thung ) thung A quay .., |tongra |cO bé

n CO SO . dong co .o |l1€u vaol, . N

tron nudc (W) (v/phut) (m) tmin tong
(m3) (m3) (phat)  |(TAN)

Kamaz-
6 5511 0,75 40 9-155 [3,5 10 21,85
Tinh s6 xe van chuyén bé tong

L 125.40% 10 1
n:QmaX( +T)= > 000( Oj 6,67(xe)

Ap dung cong thirc V'S 6 20 60

Trong d6 : n 13 s6 xe van chuyén

V: Thé tich bé tdng mdi xe V = 6m3

L: Poan duong van chuyén

S: Téc d6 xe S =20 km/h

T: thot gian gian doan T = 10phut/h

Q: ning suat may bom Q = 90m3/h

1.1.3.2.2.Lua chon phuong 6n von khuyun Mang

- Hién nay trén thi trudng co md sé dang von khuun sau:.

* Cop pha gd xé:

- Uu diém: Rét thong dung, gia thanh twong d6i thip, c6 tinh linh dong cao, d&
gia cong, ché tao.

- Nhuge diém: Cop pha gd c6 cuong do chiu luc thdp, hay cong vénh, chat
lwong khong ddng nhat. Hé sb st dung thip d6i voi nhitng cdng trinh 1on can thi
céng nhanh, hé s6 ludn chuyén 16n thi viéc sir dung von khuun gé 1a khung hop
16.

* Cop pha go ép:

- Uu diém: lap rap thi cong voi kinh thudce linh hoat,sb 1an ludn chuyén cao, bé
mit phang, nhan.
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- Nhuoc diém: Gié thanh cao, gia céng Iu.
* Cop pha thép:

- Uu diém: Trong luong cac van nhd, dam bao bé mit von khuun phéng nhan,
kha ning luan chuyén duogc nhiéu lan.

- Nhuge diém: Vén dau ban dau 16n, khong gia cong duge cac chi tiét nho do
dugce dinh hinh.

* Két luan: So sanh Céc phuong an va dic diém cong trinh ta liwa chon phuong
an str dung cop pha thép, cac nep dimg va ngang bang gd.

1.1.3.2.3. Tinh todn von khuun Méng

- Von khuun thép do cong ty VINETSU Nhat Ban san xuat c6 Céc thdng sé:
Bang dic tinh k¥ thuat tam khuyn géc trong

Kiéu Rong(mm) Dai(mm)
700 1500
600 1200
300 900
150x150 1800
1500
J§ N %&ﬁ 100x150 1200
e 900
750
600

Bang dic tinh ki thuat tam khuun goc ngoai

Kiéu Rong(mm) Dai(mm)

1800
1500

f“ i j) 100x100 1200

600

900
W/\ o o] o o/ o o/ o o [
/7
W’ o o/l o o/ o o/ o o 5}
[ o [ o [ o o \/o o | o [ o

750
Bang dic tinh k¥ thuat ctia tim khuyn phang

Théng ké mot sb kich thude van khudn dinh hinh
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Rong | Dai Cao M® men quoén tinh M6 men khong udn
(mm) | (mm) | (mm) (cm4) (cm3)
300 1800 |55 28,46 6,55
300 1500 |55 28,46 6,55
300 1200 |55 28,46 6,55
300 900 55 28,46 6,55
300 600 55 28,46 6,55
250 1800 |55 28,46 4,57
250 1500 |55 28,46 4,57
250 1200 |55 28,46 4,57
250 900 55 28,46 4,57
250 600 55 28,46 4,57
220 1800 |55 20,02 4,42
220 1500 |55 20,02 4,42
220 1200 |55 20,02 4,42
220 900 55 20,02 4,42
220 600 55 20,02 4,42
200 1800 |55 17,63 4,3
200 1500 |55 17,63 4,3
200 1200 |55 17,63 4,3
200 900 55 17,63 4,3
200 600 55 17,63 4,3
150 1800 |55 15,63 4,08
150 1500 |55 15,63 4,08
150 1200 |55 15,63 4,08
150 900 55 15,63 4,08
150 600 55 15,63 4,08
100 1800 |55 14,53 3,86
100 1500 |55 14,53 3,86
100 1200 |55 14,53 3,86
100 900 55 14,53 3,86
100 600 55 14,53 3,86

a) To hopvon khuun Mang(chon Maéng M2(1x1,2)m dé tinh).

bai Mang cao 0,8m chon cop pha ding, tAm sé 1: 55mmx 200 x 1200mm va
Tam s 2: 55mm x 200 x 1200mm

- Chiéu rong Mang Im: dung 5 tim s6 1 va 1 tAm s 2

- Chiéu dai Méng 1 ,2m: dung 6 tim sd 1 va 1 tAm s6 2

Glang Mang: Dung 2 tAm nim ngang chong I&n nhau 55mmx300mm

Chiéu dai linh hoat theo chiéu dai cua giang Mang.

b) Tinh todn von khuun Méng
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- So d6 tinh toan: coi van khuon la dam lién tuc nhan cac suon ngang la goi tua.

S énngang

VK thEp

5 qtLZ,
10
qtt
Chéng xi®n go_(:% go_c
% qttLin é
10 %
o
- Tai trong tinh toan
tc tt

ST | Ten i Cong thire tinh . 2 . ’
T én tai trong | COng thirc tin N | (kG/m?) | (kG/m?)
1 |dpluchétong| po .\ 0500071750 |1 [1750 | 2275

moi do ' ’ 3

Tai trong do 1
2 | d6 BT (bang | gy =400(kG/m?) 3 | 400 520

may)

Tai trong do | _« _ 2 1,
3 dim BT 0, =200(kG/m?) 3 200 260

Tong tar |
4 trong q =ql + max(g2,93) 2350 3055

- Kjém tra cOp pha theo kha nang chiu luc
1 tam cOp pha €0 bé rong b =20 cm c6 W = W15 =4,3 cm3
gy =q".b=3055.0,2 =611(kG /m)=6,11(kG / cm)

M6men trén nhip dam lion tuc 1a:

max

Gy L

<RW.y
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R =2100 kG/ cm2 : cuong dé van khuon
v=0,9-hé s6 diéu kién 1am viéc cua van khuon thép

8RWy _ [8.21004,30,9 )05 o
qtt 6,11
Isn<

Chon khoang cach giita cac sudn ngang Isn = 40 cm. BS tri 2 sudn ngang cd

chf}ng dimg.
Kiém tra lai kha nang chiu luc:
tt 2 2
= qbéL _SALA orokGem) <RW
=2100.4,3.0,9=8127(kGcm)
Thoa Mén diéu kién dam bao kha nang chiu lyc
* Kiém tra theo di€u ki¢n bién dang
D0 virng f dugc xac dinh:
Voi théep c6: E = 21 106 KG/cm2 ;
gy =q°b=2350.0,2=470(kG /m)=4,7(kG/cm)
ol 47.40°
128.E.J 128.2,1.10°.28,46
Do virng cho phep:
1 1

fl=—L=—+140=0,1
[ ] 400 400 (cm)

M

=0,0016(cm)

f < [f] > khoang cach giita cic suon ngang dam bao yéu cau.

c¢) Tinh toan suon dung dé cop pha Mang

17,63cm4

- So do tinh todn: coi suon ngang la dam nhiéu nhip nhén cic sudon ding la goi

tua

RERN

Ly

,

RS RETEY

# #
\

Ly

Ly |

e
-
\

‘ ql’
10

- Tai trong tinh toan
gy, =q".L/2=3055.1,2/2=1833(kG / m) =18,33(kG / cm)
- Tinh toan cbp pha theo kha nang chiu lyc
Suon ngang str dung g6 nhom IV, kich thude 8x8ecm
Momen trén nhip dam lion tuc la:
Oen-L5

M, =—=2< [0'] W

10 9

[c]g = 150 kG/cm2
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W: mémen khang udn cta suon ding
_bh® 88

= 85,33(cm®)

10.150.85,33
18,33

= 83,56(cm)

Chon L1 =40cm.
- Kiém tra theo diéu kién bién dang
Do vung f duoc xéac dinh:
On-Ly
~ 128.E.J
bh® 8.8°

Voigd co: E=1.105kG/cm2 ;)= 12 12
0y =°.L=2350.1,2 = 2820(kG / m) = 28, 2(kG / cm)

il 28250

128.E.J 128.1.10°.341,333
Do ving cho phép:
[f]:iL:i 150 = 0,375(cm)
400 400

f < [f] > khoang cach gitra cac suon dimg dam bao yéu cau.
d) Tinh toan cop pha giang Mang
- béi VOl cdp pha gidng ta chi can ghép 2 bén thanh, day giang d6 cd bé tong lut.
Chon cbp pha thanh la cac loai co kich thudc khac nhau ghép hdn hop vi ¢6
chiéu dai giang khoc nhau. Cop pha gidng khai trién theo phuong ngang.
- Theo chiéu cao thanh giang ta chon 2 tam (300x1500x55) cho mdi bén, xép
nam ngang theo chiéu dai giang Mang. C6 W = 6,55 cm3 va J = 28,46 cm4
- Trong qué trinh thi cong von khuyn néu co ch5 nao thiéu hut ta dung Cac
miéng g dé chén vao cho kin khit.

=341,333(cm*)

=0,04(cm)
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’ 300 ’ 200 ’ 220 ; 200 ’ 300 .
110,110
|:70 ?O :l Av Av
1, VK 300X1800X55 ) S
()
L2 L ~N O
NS
()]
(@)
7 ™M
B B e o ® - 4ot
g
=i e =i S = =yl =2
e S S

CAU TAO COP PHA GIANG MONG ‘ ‘
- S0 d6 tinh: Cop pha thanh giang dugc tinh nhu dam lién tyc nhiéu nhip nhan
thanh nep dimg lam go1 tya.

q

S L/L

- Tai trong tac dungTai trong tac dung

STT | Tén tai trong Cong thic n | q°kG/m?) | q"(kG/m?)
, A 2 qltc =rx H

1 ap luc bé tong do 1,3 | 1500 1950

=2500%0,6

Tai trong do d0 bé| ¢«

2 tong bing bom 0,° =400 1,3 | 400 520

3 | Taitrongdodambe| o _on 1,3 | 200 260
tong

4 | Téng tai trong 9= % T Max(;;0) 1975 2730

- Tinh toan theo diéu kién kha nang chiu lyc:
qgtt =" xb =2730x0,22 = 600,6kG / m = 6,006kG / cm

ttXIZ
Rl E R x y xW

max l
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Trong do: + R : Cudng do cua van khudn kim loai R = 2100 (kG/cm2)
+7=0,9 : hé so0 diéu kién lam viéc
+ W : M0 men khong uon cuia von khuun, W = 6,55 + 6,55=13,1 cm3

\/10>< RxWxy \/le 2100x13,1x0,9
Ind<

=209,4cm

q," 5,649

Chon Ind = 100 cm ,
- Kiém tra theo di€u ki¢n bién dang:
tc I 4 4
1 xqund 1 y 3,3>;100 y 1 <[f]
128 EJ 128 2,1x10°x35,26 128
tc _ Afc _ _ _
Trong do: q, =9 xb=1500x0,22=330kG / m=3,30kG / cm

Vi thép ta céd: E = 2,1x106 kG/cm2; J =17,63 + 17,63 = 35,26 cm4
Viay khoang cach gitra cac nep dung banglnd = 100 cm 13 dam bao.
e) T6 hop von khuun co Méng
Str dung van khuon gb x¢é kich thudc :

- Tam s6 1: 220x600mm
- Tam s6 2: 220x700mm
CAu tao van khuon c¢6 Mang nhu hinh vé:

f= —025

7

s-én ngang
g&%@@&i& | | N o * 7]
g\% RN e R e P 43 S T T T ?
@Jg&%g&?a&?%@%?%?
400 ! 400 |

IELO

1.1.3.2.4 Bién phap gia cong va lap dung von khuun Mang, giang Mang

-Van khuon dai coc duoc ché tao sin thanh timg moduyn theo timg mit bén
Mang vig chic theo thiét ké & bén ngoai hé Méang.

- Dung can cdu ,két hop véi thit cong dé dua van khudn t6i vi tri clia timg dai.
Khi cau lzflp chy y ndng ha vén khuun nhe nhang, trénh va cham manh goy bién
dang cho von khuun.

- Can clr vao mdc tric dac trén mit dat , cang day lay tim cta ting dai.
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- Ghép von thanh hép:

+ Xac dinh trung diém cac canh van khuén, qua céac trung diém dé dong 2 thudc
gd vudng goc voi nhau tha doi theo day cing xac dinh tim cot sao cho cac canh
thude di qua cac trung diém trang voi diém dong cia doi

+ C6 dinh cc tAm van khuon v&i nhau theo dong vi tri thiét ké béng coc cir, neo
va cay chdng.

+ Kiém tra chat luong bé mit va 6n dinh caa van khuon.

+ Dung may thuy binh hay may kinh vi, thudc ,day doi dé do lai kich thuéc, cao
do cua cac dai.

+ Kiém tra tim va cao trinh dam bao khong vuot qué sai s6 cho phép.
1.1.3.2.5Bién phap gia cong va lap dung cdt thép

a) Gia cong cbt thép

+ Gia cong cbt thép phai dugc tién hanh ¢ khu vuc riéng, xung quanh c6 rio
chan va bién boo .

+ Cat ,udn ,kéo c6t thép phai dung nhiing thiét bi chuyén dung, phai co bién
phép ngan ngira thép ving khi cat cot thép c6 doan dai hon hodc bang 0,3 m.

+ Ban gia cong cbt thép phai duoc ¢b dinh chic chan, néu ban gia cong cét thép
c6 cong nhan lam viéc ¢ hai Gia thi ¢ gifra phai €0 ludi thép bao v¢ cao it nhat
1a 1,0 m. Cot thép do 1am xong phai dé dong chd quy dinh.

+ Khi nan thang c6t thép triin cudn bang may phai che chan bao hiém & truc
cudn trudc khi mé may ,hém dong co khi dua dau ndi thép vao truc cudn.

+ Khi gia cong cbt thép va lam sach ri phai trang bi day du phuong tién bao vé
ca nhan cho céng nhan.

+ Trudc khi chuyén nhimg tdm ludi khung cbt thép dén vi tri lap dat phai kiém
tra cac moi han, nat budc .Khi cit bé nhimg phan mép thira ¢ trén cao cong nhan
phai deo day an toan, bén dudi phai c6 bién bao . Khi han cdt thép chd can tuan
theo chat ché quy dinh cuia quy pham .

+ Budc cot thép phai dung dung cu chuyon dung, cdm budc bang tay thép trong
thiét ké

+ Nbi thép : viéc ndi budc (chong 1n nhau) ddi véi cac loai cong trinh dugc
thyc hién theo quy dinh ciia thiét ké. Khong ndi & chd chiu lyc 16n va chd uon
cong. Trong 1 mat cat ngang cua tiét dién ngang khong qua 25% tong dién tich
ctia cot thép chiu luc ddi v6i thép triin tron va khong qua 50% ddi véi thép co
20.

Viéc ndi budc phai thoa Man yéu cau: Chiéu dai ndi theo quy dinh cua thiét ké,
dung day thép mém d = Imm dé ndi, can budc ¢ 3 vi tri: giita va 2 dau.

b) Lap dung cdt thép

- Sau khi d6 bé tong 16t Mang khoang 2 ngay ta tién hanh dit cdt thép dai Mang
- Ct thép dai duogc gia cong thanh ludi theo thiét ké tai day dai.

- Khi lap dung can thoa Man Céc yéu cau:

+ Céc bo phan lip trude khong giy trd ngai cho cac bd phan lap sau. C6 bién
phap giit 6n dinh trong qua trinh d6 bé tong.

+ C4c con ké dé & vi tri thich hop tuy theo mat do cdt thép nhung khong qua 1m
con ké bang chiéu day 16p bé tong bao vé va 1am bang vat liéu khong an miin
cong trinh, khung pha huy bé tdng.
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+ Sai 1éch vé chiéu day 16p bé tong bao vé khung quo 3 mm khi a < 15mm va
Smm d6i voi a > 15mm.

1.1.3.2.6 Nghiém thu trudc khi d6 bé tong

Kiém tra va nghiém thu von khuun Méng

- Sau khi lip dung, chinh giang chéng 6n dinh ta tién hanh nghiém thu véan
khuon trude khi d6 bé tong.

Céc tam ghép khong c6 k& hg, do cing cta tim dam bao yéu cau, mit phai cia
tam bang phang khung bi cong vénh, khung bi thing.

Kiém tra do chat, kin khit gitra cac tAm van khuodn va gifta van khudén véi mat
nén.

Kiém tra tim ¢t cua vi tri két cau, hinh dang, kich thudc,

Kiém tra d6 6n dinh, bén viing cta hé théng khung, dan dam bao phuong phap
lap ghép dong thiét ké thi cong.

Kiém tra hé thong dan gi4o thi cong, do viing chic cta hé thong gido, san, cong
tac dam bao yéu cau.

Kiém tra va nghiém thu c6t thép

- Kiém tra c6ng tac bao gom CAc thanh viéc sau:

+ Sy phu hop ciia cac loai cbt thép dua vao sir dung so véi thiét ké ;

+ Sy phu hop vé viéc thay d6i cbt thép so véi thiét ké.

+ Van chuyén va lap dung cot thép.

+ Su phu hop cua phuong tién van chuyen dbi voi san pham do6 gia cong.

+ Chung loai, vi tri, kich thude va s6 lugng cot thép do lap dung so voi thiét ké.
+ Sy phu hop cua cac loai thép cho va chi tiét dit sdn so véi thiét ké;

+ Sy phu hop cua céc loai vat liéu con k€, mat do cac diém ké va sai léch chiéu
day 16p bé tong bao vé so voi thiét ké.

+ Trinh ty, y8u cau phuong phap kiém tra cong tac cot thép thuc hién theo quy
dinh.

Viéc nghiém thu cong tac cot thép phai tién hanh tai hién trudng theo yéu cau
ctia diéu 4.7.1 va trong bang 10 TCVN 4453 : 1995.

Khi nghiém thu phai c6 h6 so bao gom:

+ C4c ban v& thiét ké co ghi dr:fly du su thay d6i vé cbt thép trong qué trinh thi
cong va kém bion ban vé quyet dinh thay d6i;

+ Cac ket qua kiém tra mau thir vé chat luong hép méi han va chat luong gia
cong cot thép;

+ Céc bién ban thay do6i cot thép trén cong trudong so véi thiét ké;

+ C4cC bion ban nghiém thu k¥ thudt trong quo trinh gia céng va liap dung cot
thép

+ Nhat ky thi cong.

1.1.3.2.7. Thi cong bé tdng Mang, giang Mang

a) C4c yéu cau véi vira bé tong va thi cong bé tong

Sau khi ldp dung, chinh giing chdng 6n dinh ta tién hanh nghiém thu van khuén
trude khi d6 bé tong.

Vita bé tong phai duoc tron diéu, dong cap phdi, Thoi gian tron va dim phai
ngan nhat va nho hon thoi gian dong két cua bé tong. Vira bé tong phai dam bao
doéng do sut.
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- Lya chon phuong tién van chuyén bé tong phai phu hop. Phuong tién van
chuyén phai kin khit khong 1am mét nude xi ming va vuong véi doc duong.

- Tuyét dbi tranh su phan tdng ctia bé tong.

- Chi dugc d6 bé tong khi cbt thép, cdp pha d6 duoc thi cong thiét ké, dugc hoi
ddng nghiém thu ky biom ban cho phép d6 bé tong.

- Phai c¢6 ké hoach cung tmg du bé tong cho mot dot do.

- Chuén bi day da nhan lyc va co bién phap tranh mua.

b) Chon thiét bi d6 bé tong

Chon thiét bi thi cong

- Nhu d6 trinh bay ¢ phan 2.2.3

- Chon may dam.

+ Ta c¢6 khéi luong bé tong dé Mang V=215,82 m3. Chon may dam dui loai U50
c6 cac thong sd ki thuat trong sau:

Bang céac thong s6 k¥ thuat cia may dam dui US0.

Cac thong so Don vi Gia tri
Thoi gian dam BT S 30
Bon konh tac dung cm 30-40
Chiéu sau 16p dam cm 20-30
Ning suat m3/ h 3,15

¢) Huéng d6, thir tu do

xuat phat tir Mang M1 truc F-1

D6 bé tong theo 2 dot:

- o bé tong giang Mang va dai Mang

- D6 bu ¢6 Mang

Chi tiét xem ban v& TC02

d) K§ thuat d6 bé tong

- Sau khi kiém tra von khuun, c6t thép xong thi bat dau d6 bétong.

- Pai coc c6 chiéu day bétong 80cm nén phan d6 2 16p, 2 16p dudi mdi 16p day
40cm,

- Dung bétong bom tryc tiép vao dai coc.

- Cong nhén tha dam dui xuéng dam bétong, thoi gian dam tai mdi vi tri 1a 25
gidy.

e) K§ thuat dam bé tong

Khi dam, ddm dui phai n sau vao 16p bé tong trude (16p dudi tir 5 - 10 cm) dé
tao lién két cho cac 16p. Can dam dong quy trinh khung nén dam qua lau va
cling khong dugc ddm qua nhanh & mot vi tri. Khi dua dim ra khoi vi tri dAm
dé chuyén sang vi tri khac phai dua tir tir va khong tit dong co ddm, nham tranh
dé 1ai 15 rdng trong bé téng d6 dugc ddm. Pam theo ludi 6 vudng, mdi bude di
chuyén cua ¢am khong vuot qua 1,5 R ( R = 30+40 cm 13 ban kinh anh huéng
ctia dam).
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- Khi dadm nén dam thang goc véi mit phang ctia khoi vita can dam. Thoi gian
dam tai mdi vi tri tir 20 - 40 gidy. Riéng bé tong c6 Mang dung dam dui két h
Khi dim, truc cta chay ddm dé vudng goc voi mit bé tong

- Pam 16p sau cdm vao 16p trude 5-10cm

- Thoi gian dam tai mot vi tri 13 15 dén 30 giay

- Cho may chay truéc khi ha ddm va rat dam ra khoi bé ton mwois tit may.

- Chiéu day cta mdi 16p bé tong d6 dé dam khong duoc vuot qua 3/4 chiéu dai
dau rung cta dam.

- Khoang cach gitta 2 1an ¢Am khong qua 1,5r (voi r 1a ban kinh anh huong cua
dam dui)

- Vi trf ddm cach van khuon khoang 1 thoa Man: 2d <1< 1,5r.

a Vi tri

Vi tr qua dui

qua dui

Céc so d6 dam

Chy y:

+ DAu hiéu chtng to d6 ddm xong 1a khong thay vira sut lGn rir rang, trén mat
bang phang.

+ Néu thay c6 nudc dong thanh vong chimg to vita bé tong d6 bi phan ting do
dam qué 16u tai 1 vi tri.

+ Khung dugc dé dam cham vao cbt thép gay ra sai 1éch vi tri c6t thép, co thé
1am giam sy ninh két, cta phan bé tong vung 1an can.

+ Khong duoc dé ddm cham manh va lau vao van khudn gay ra bién hinh von
khuun, ¢6 thé lam hu hong van khuén.

1.1.3.2.8. Bao dudng bé tdng Mang va giang Mang

- Ban chét cua cong tac boo dudng bé tong : lam thoa Man diéu kién dé phan
ung thuy héa dugc thyc hién.

- Bao dudng bé tong: Sau khi d6 bé tong tir 4 - 8 gio (bé tong do se cimg mat)
tién hanh tudi nudc bao dudng bé téng, phai tudi nudc bao dudng bé tong
thuong xuyén, phai gitt cho bé mit bé tong luén am wdt, khong dé cho bé tong
c6 hién tuong trang mat, khong dé van khuon gd bi nat né sé lam bé tong nit
theo.

- Thoi gian bao dudng bé tong phu thudc vao timg ving. Dudi dy 1a ban dd
phan vung bdo dudng bé tong.

- Cong tac bao dudng bé tong tuan thu theo tiéu chuan TCVN 8828 — 2011: Bé
t6ng — Y&u cau bao dudng am ty nhién
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Cong trinh thi céng ¢ tinh Dién Bién thudc vung I1-A theo bang phan vung khi
héu bao dudng bé tong. Thoi gian bao dudng bé tong phai tién hanh nhu sau:
+ Khi thi cong vao mua néng:thoi gian bdo dudng can thiét 1a 4 ngay dém,

th _ . AM\0
cuong do bao dudng td1 han "BP (55 - 60) YR
+ Khi thi cong vao mua lanh: thoi gian bdo dudng can thiét 1a 2 ngay dém,

th
cuong do bao dudng téi han Rep =(35+40) %R,
+ Str dung bao tai che pha bé mit bé tong.
+ Lan dau tién tudi nude cho bé tong 1a 4h khi d6 xong bé tong.
+ Hai ngay dau ctr sau 2 tiéng ddng hd tudi nude mot 1an.
+ Nhiing ngay sau ctr 3-10 tiéng tudi nudc 1 1an tuy theo diéu kién thoi tiét.
Bé tong phai duoc bao dudng trong sudt thoi gian quy dinh, dé tranh cho bé
tong nit né bé mat Mang va tao diéu kién cho bé tong phat trién cuong do theo
yéu cau.
Trong qué trinh bao dudng bé tong tuy theo tinh hinh cu thé ma c6 nhiing bién
phap khac nhau nham dam bao qua trinh ¢ két ctia khdi bé tong.
1.1.3.2.9. Th&o d& von khuun
- V&n khuoén thanh Mang sau khi d6 bé tong 1 + 1,5 ngay khi ma db bé tong dat
cuong d6 25 Kg/ cm3 thi tién hanh thdo d& von khuun thanh Mang. Viéc théo
dd tién hanh nguoc véi khi lap dung
- Khi thao van khuon phai co cac bién phép tranh va cham hodc chan dong lam
hong mat ngoai hodc stirt mé cac goc cua bé tong va phai dam bao cho van khudén
khong bi hu hong.
1.2. THI CENG PHAN THAN
(Lap bién phép thi cong cot tang 4, dim,san tang 5)
1.2.1. Giai phap céng nghé
1.2.1.1.Vén khuuyn, cdy chong
1.2.1.1.1. Y&u cau chung
a) Von khuyn
- Cop pha va da gido can duoc thiét ké va dugc thi cong dam bao d6 cimg, 6n
dinh, d& thao lap, khong dugc gay kho khan cho cong viée dat cot thép, do va
dam bé tong
- Cp pha phai dugce ghép kin, khit dé khong 1am mat nude xi ming khi do va
dam bé tong, dong thoi bao vé bé tong moi do dudi tac dong cua thoi tiét
- Cop pha va da gido can dugc gia cong, lap dung sao cho dam bao déng hinh
dong va kich thuge cua két cau theo quy dinh thiét ké.
- Cdp pha, ‘va da giao co thé ché tao tai nha may hodc gia cong tai hién truong.
Céc loai cbp pha da gido tiéu chuin duoc sir dung theo chi din ctia don vi ché
tao.
- Cp pha viim va dam v&i khau d6 16n hon 4m phai duogc thiét ké co do vong
thi cong. Tri s6 d6 vong dugc tinh theo cong thirc: = 3L/1000 (véi L 13 khau
do, tinh bang m)
b)Cdy chdng
-bu kha nang chiju tai trong ctia van khuon,bé tong,qua trinh thi cong.
-Pam bao do on dinh khong gian.
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-Th&o lap,van chuyén dé dang,ludn chuyén nhiéu lan.

- Céac b phan chiu luc cua da gidao nén han ché s lugng cac thanh ndi. Cac moi
ndi khong nén bd tri trén cung mot mat ngang va & vi ti chiu luc. Cac thanh
giang can dugc tinh toan va bd ti thich hop dé 6n dinh toan bo hé da gido cop
pha.

1.2.1.1.2.Lya chon von khuun,cdy chéng

a)Von khuun

Véi cac loai van khudn d6 ndu & phan ngam két hop vai quy md cong trinh:

- Lwa chon loai von khuun: Vén khuun thi cdng bé téng cot dam san yéu cau khi
thao lap nhanh ching tiét kiém thoi gian thi cong.Chiu tai trong 16n,dé giam
luong da, ngang da doc giam chi phi trong thi cong nham giam gia thanh cong
trinh.N&n ta chon von khuun cho c¢ot dim san 13 von khuun thép.

- Uu diém cua bd van khudn kim loai:

+ C6 tinh "van niang" dugc lap ghép cho cac ddi twong két cau khac nhau: Mang
khdi 16n, san, dam, cot, be ...

+ Trong luong cic van nho, thich hop cho viéc van chuyén lap, thao bang thu
cong.

-Van khuon dinh hinh nén phai t6 hop van khuon dé dé dang ghép va di thué van
khuén. Néu ta thud theo dién tich thi dién tich von khuun ghép duogc s& bé hon
rat nhiéu so v&i dién tich di thué, diéu nay gy nén sy thiét hai vé kinh té. Do d6
liy tang dién hinh d6 1a tang 4 dé t6 hop van khuon.

Str dung van khuén thép dé 1am van khuon cho tat ca C4c cau kién.

b)Cdy chdng

Chon Giéo chdng san (st dung Giéo PAL)

Gido PAL duoc thiét ké trén co s mot hé khung tam gidc duoc lap dung theo
kiéu tam giac hodc tir gidc cung cac phu kién kém theo nhu:

Phéan khung tam giac tiéu chuan

Thanh, chét giir khép nbi.

Uu diém cia gido PAL:

Gido PAL 1a mot chan chéng van ning bao dam an toan va kinh té.

Gido PAL c6 thé sir dung thdch hop cho moi ¢ong trinh xay dung vé6i nhimng két
ciu nang dat & do cao 16n.

Gido PAL lam bang thép nhe, don gian, thuan tién cho viéc lip dung, thdo dg,
van chuyén nén giam Gié thanh cong trinh.

Chon cot chéng dam:

Str dung cay chdng don kim loai.

Céc thong s6 va kich thudc co ban nhu sau:

Pudng Pudng Chiéu cao st dung |Tai trong

kinh énglkinh  én Trong
Loai . & & Min Max Khi dong|Khi koo|luong

ngoat N0 iy (mm)  |ke)  [(kg)  |(k)

(mm) (mm) 9 9 g
K-102 |1500 2000 2000 3500 2000 1500 12,7
K-103 |1500 2400 2400 3900 1900 1300 13,6
K- 1500 2500 2500 4000 1850 1250 13,83
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103B
K-104 [1500 2700 2700 14200 1800 1200 |14,8
K-105 [1500 3000 3000 14500 1700 1100 |15,5

1.2.1.1.3. Phuong an sir dung van khuon

Str dung bién phép thi céng van khuon 2,5 tang: bd tri hé cdy chong va van
khuon hoan chinh cho 2 ting (chéng dot 1), san ké dudi thdo 50% van khuén
som (bétong chua du cudng do thiét ké)

1.2.1.2. Giai phép tong thé thi cong bé tong

1.2.1.2.1. Thi cdng bé tdng cot

Khéi luong bé tong cot tang 3:

.. \ s Tong khoi
Ten | DA Rong 1 opg [gg | Khot lwong 1y oo
STT| . canh canh bé tong 1|  : R
cot (m) |luong | "} bé tong
(m) (m) cot (m3) (m3)
1 22x50 0.5 0.22 3.5 34 0.385 13,09
2 22x60 | 0.6 0.22 3.5 20 0.462 9,24

- Dy kién chia nhum cot:

Do kh01 lugng cac cong tac khong thé hoan thanh dugc trong mot ngay do yéu
cau vé to chirc, vé cong nghé cling nhu vé an toan lao dong. Chinh Vi vay ta can
chia Céc cot thanh Cac nhum cot dé c6 thé dam bao t6 chiic hop 1y, an toan lao
dong, déng tho1 dat nang sudt cao. Cu thé chia nhém cot nhu sau:

+ Nhom 1: Thi cong cot tir truc A dén truc C

+ Nhom 2: Thi cong cdt tir truc tir truc D dén truc F

Khéi lugng bé tong cot mdi nhom cot khong 16n do vay du kién phuong an thi
cong d6 bé tong cot bang thi cong, két hop véi co gidi nhu bé tong tiép tai cong
truong bang may tron, van chuyén Ién cao bang can truc thap, d6 bang thu cong,
str dung dam dui dé thi cong cot.

1.2.1.2.2. Thi c6ng bé tdng dam , san

Khéi luong bé tdng dam (d6 trir chiéu day san)tang 4 dugc thé hién trong bangll
- 3 phu luc II.

Khéi luong bé tong san tang 4:

0,1.(39x10,5) = 39,195(m3)

Tong khéi lugng bé tong dam, san tang 4:

58,08+39,195 = 97,275 (m3)

Khéi luong bé tong dam, san tang 4 twong doi 16n 106 m3. Bé dam bao tién do
thi cong va yé€u cau kinh té, tac gia lya chon phuong an str dung bé tong thuong
pham dugc van chuyén 1én cao bang xe bom can, sir dung dam dui, ddm ban dé
thi cong bé tong dam san tang 4.

1.2.2. Tinh toén thiét ké vén khuun cdy chong cho cong trinh

1.2.2.1 Tinh todn von khuun, ¢dy chdng xion cho cot

1.2.2.1.1. C4u tao von khuun cot

Ta c6 chiéu cao ting nha H=3,3m, tiét dién ddm khung (220x600)mm

Chiéu cao thuc té cua cot: Heot=3,3 — 0,6 = 2,7 (m)

T6 hop von khuyn theo phuong dimg : 2 tim 200x1500x55mm
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Cot co tiét dién (400x600)mm nén cot duge to hop van khuon theo bé rong nhu
Sau.

- Canh 400mm: 2 tim 200x1500x55mm

- Canh 600mm: 3 tim 200x1500x55mm

1.2.2.1.2. So d6 tinh toan

Cép pha ¢t tinh toan nhu mot dam lién tuc nhiéu nhip dugc d& boi cac géi tua
tai cac gong cb dinh. Ta c6 so dd tinh nhu hinh v&:

Lg

Al 1y M1m=d:0|§

9 ) _

1.2.2.1.3. Tai trong tinh toan ,

- Téi trong dé thiét ké hé van khudn dugc lay theo TCVN 4453 — 1995.
Bang tinh toan tai trong tac dung

gtc
A . o qtt

STT | Tén tai trong Cong thuec tinh n (kG/m2) §kG/m2
1 Ap lyc BT mdéi d6 ai° =7y xH 1.3 |2275 1750

X = 200(kG / m?
2 | Tai trong do dam BT | 92 =20°C/ M1 5 1960 200

5 = 400(kG / m?
3 | Taitrongdodd BT | % =*C°KC/M™I13 |50 400
4 | Tong tai trong g=q1+max(q2,93) 3055 2350

- Trong d6 : gbt =2500 kG/m3:1a trong lugng riéng cua bé tong.
H=0,7 m 1a chiéu cao tinh toén.

n: Hé s vuot tai.

1.2.2.1.4. Tinh toan theo kha nang chiu luc.

gy =q" xb=3055x0,6 =1833(kG / m)

- Theo diéu kién kha nang chiu lyc :

max

q.l:
M, =—=<RxWxy
10
— 2
- Trong d6 : R -Cuong do cua thep R= 2100(kG /cm’)
W — M0 men khong uon ctia von khuun ,W20=4.42cm4
¥ =031 ne 54 didu kign 1am vige
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b -bé rong von khuun,b=20 cm

Ly [FRx W [10x2190%0.9x2x4,92 _ g5 5(cm)
0" 1833x10

-Chon Lg = 60 cm. ‘ ,
1.2.2.1.5. Kiém tra theo di€u kién bién dang
- Tai trong ding d& tinh d6 ving cia vén  khuun
dy =q°xb=2350x0,6 =1410(kG / m)
- B¢ ving dugc tinh theo cong thirc:
9yl 1410.10260°

T128E] 128.2,1.10°3.20,02

E = 2.1x106 kG/cm2

4
320 = =20.02CM" 13 Mo men quon tinh

[f]:i.lg =ﬂ:0,150m

- D9 virng cho phép : 400 400

£=0,011 cm <[] = 0,15 cm
Vay khoang Céch gitta C4c gung ngang bang 1g=60 cm thoa Man.
1.2.2.1.6. Kiém tra kha nang chiu lyc cua thanh chéng xién
- Ta diing cdy chong don bang thep chbng cho cot
- C6ng trinh thuéc Ha No6i nén nam thudce ving gid 11-B .Theo tiéu chudn TCVN
2737-95 thi ta c6 W0=95 kG/m2
- So dd 1am viéc ctia ciy chéng xién cho van khudn cdt nhu hinh vé :
9

=0,011(cm)

- Tai trong gié gy ra phan bd déu trén cot gom 2 thanh phan : gié day va gid
hut. (Ap luc gido W = WOx k xc kG/m2 14y theo s6 lidu vé tai trong gid).

gy =NxkxcxW, xb

g, =NnxkxcxW, xh

Trong do: Wtt =W0/2=95/2 = 47,5kG/m2

b-chi€u rong canh don gio 16n nhat cua cdt (m).

k-Hé so ke dén su thay doi ap luc gio theo do cao va dang dia hinh.
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- Tur bang( 2-6) TCVN 2737-95 tra va ndi suy ta 6 k=1.066 (voi chiéu cao ting
nha ta dang xét co6 H=14,1m)
0y =1,2x1,066x0,8%x47,5x0,6 =29,17(kG/m)

0, =1,2x1,066x0,6x47,5x0,6 = 21,87(kG / m)

q=qd +gh=29,17 +21,87 = 51,04(kG/m)
Quy tai trong phan bd thanh tai trong tap trung tai n{t:

Pgio = gxH =51,04x3,0 = 153,12(kG)

N = Pgi6/cos450 = 153,12 /c0s450=216,54 (kG)

N =216,54kG < [P] = 1700kG.

Viy cdy chéng don dam bao kha nang chiu luc.

Str dung cy chong don kim loai V1 ctia hong LENEX 13 dam bao kha ning
chiu.

+ Tinh thép neo cot:

N 216,54

Dién tich tiét dién day thép neo: R, 2100
=>chon day thép d =6 mm c6 F = 0,283 cm2.
1.2.2.2. Tinh toan van khudn cay chéng d& dam
1.2.2.2.1. Céu tao von khuun dam

=0,103
cm2

- TAN KHUON NAY DAR NAWH HINH

- TAN KHUON THARH DAR NAWH HINH
- SOO% NONG

- THANH NGANG

(5) - CHOAG XIEA DAR

HEOE

~ A~

- NAGNGANG NODAK
) (7) - Rt NGDARM
CAB TAD VAR KHUON DAR - CAX CHOAG RGN CHOAG DAR

Str dung van khuon thép dinh hinh lam vén khuun dam. Tiét dién dam chinh
(300x600)mm st dung von day rong 300mm vén thanh 2 tim réng 300mm.

a) So d6 tinh

- Xem van khuon day dam 1a 1 dam lién tuc nhiéu nhip nhén cic da ngang 1am
gbi tira. Dung cac thanh chéng don bang thép dé chéng d& day dam, ta c6 so dd
nhu

hinh vé .
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CHONG PON DA DOC
— 1 —+
VAN DAM N

DA NGANG ﬂ %
g | | —

A

b) Tai trong tac dung ,
- Tai trong dé thiét ké h¢ van khuon dugc 1ay theo TCVN 4453 — 1995.
Bang tinh toan tai trong tac dung

qtt qtc
STT | Tén tai trong Cong thic tinh n (kG/m2) | (kG/m
2)

Trong luong ban than |qltc = qo =

L coppha 39kG/m2 111429 39

2 Tai trong ban than

g |Tai trong do dOf s anokg/m2 |13 (520 | 400
bétong

4 | Tal wong do dam .. oookem2 13 [260 | 200
bétong

5 Tai trong do ngudi va | (o~ o5orG/m2 |13 | 325 250
dung cu thi cong

6 Tong tai trong g = ql+g2+q3+q4+q5 23959 |[1929

-Trong d6 : gbt =2600 kG/m3:1a trong lugng riéng cua bé tong.
H=0,4 m 1a chiéu cao tinh toan.
n: Hé s6 vuot tai.
¢)Tinh toan theo diéu kién chju luc.
gbtt = gttxb = 2395,9x0,3 =718,77 kG/m = 7,188kG/cm
tt 2
max = qblﬂ <RxyxW

Trong d6: W30 = 6,65cm3 vi str dung von khuun thép c6 b = 300mm.
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v = 0,9 h¢ s6 diéu kién lam viéc ctia van khudn thép.

|, < 10R><y><WIdn _ 10x 2100x0,9% 6,65 _132em
qb 7,188

Chon 1dn = 60cm

d) Kiém tra theo diéu bién dang:
_1x qe x I <[f]= 60
 128xEJ - 4oo 400

Trong d6: J30 = 28,46cm4 Vi str dung von khuun thép cé b = 300mm.

gbtc = gtcxb = 1929.0,3 = 578,7kG/m = 5,787kG/cm

1x 5,787 x 60°

128x2,1x10° x 28,46
Vay cbp pha day dam dam bao vé diéu kién d6 ving véi khoang Céach da ngang
la 60cm.
1.2.2.2.3. Tinh toan von khuun thanh dam
a) So d6 tinh toan
- Ta coi van khu6n thanh dim 1a mot dam lién tuc nhan cac nep dung lam gdi
twa.Ta c6 so dd tinh nhu sau:

=0,15cm

=0,0098cm < [f]=0,15cm

_
A
| Inf | Infi | Infi |
AN AN
Minax= —qt; . ljﬁ
10

b) Tai trong tac dung ,
- Tai trong dé thiét ké h¢ van khuon dugc 1ay theo TCVN 4453 -1995
Bang tai trong t4c dung

gtt gtc
STT | Tén tai trong Cong thtc tinh | n (kG/m2 | (kG/m2)
)
1 Ap lyc bé tong d6 qltc = ybtxH 1,3 | 1300 1000
2 Tai trong do dam | q2tc =113 |260 200
bétdng 200kG/m2
3 Tai trong do d6 bétong | g3tc =113 |520 400
400kG/m2
4 Tong tai trong q = gl+max(g2,93) 1820 1400

-Trong do : gbt =2500 kG/m3:1a trong luong ri€ng cua bé tong.
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H=0,4 m 1a chiéu cao tinh toan.

n: Hé s6 vuot tai.

c¢) Tinh todn theo kha nang chiu luc:

- Véan khuon cua thanh dam dugc t6 hop tir 2 tim van khudn b=300
gbtt = gttxb = 1820x0,6 =1092kG/m = 10,92kG/cm

qb Idn <RXY><W
10

max

Trong d6: W30 =6,65c¢cm3 vi str dung von khuun thép c6 b = 300mm.
v=0,9 h¢ s6 diéu kién 1am viéc cua van khuon thép.
10R xyx W \/10><2100><0,9><6,65><2
< [———— =1 =
ds 10,92
Chon ldn = 60cm
d) Kiém tra diéu kién bién dang
_1x qy xI* <[f]- 60
128x EJ N 4oo 400
Trong d6: J30 = 28,46cm4 vi st dung von khuun theép cé b = 300mm.
gbtc = qtcxb = 1400x0,6 = 840kG/m =8,4kG/cm
B 1x 8,4 x60*
128x2,1x10° x 28,46 x 2
Vay cbp pha day dam dam bao vé diéu kién d6 ving véi khoang Céach da ngang
la 60cm.
1.2.2.2.4. Tinh toan da ngang d& dam
a) So do tinh toan
- Ta coi da ngang 1a 1 ddm don gian nhan da doc lam gbi tua, ta c6 so do tinh
nhu hinh vé nhu sau:

=151,7cm

=0,15cm

=0,0071cm <[f]=0,15cm

tt
Qe

Ptt

AN IS s
| |

| | da

| da |

P, |
4

b) Tai trong tac dung

- Vi thanh dam dugc to hop bdi 2 tim van khudn c6 b=300mm
Ptt = q ttb (day dam).1dn+2.n.(ht-hs).qo.1dn

= 694,44.0,6+2.1,1.(0,6 -0,1).39.0,6 =442,4 kG.

Ptc = q ttb (ddy dam).ldn+2.n.(ht-hs).qo.ldn
=578,7.0,6+2.1,1.(0,6 - 0,1).39.0,6 =372,96 kG.
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c) Tinh toan da ngang theo kha nang chiu luc:

- Ta so bd chon tiét dién da ngang 4o dam c6 tiét dién bxh=60x80mm.
gbttt= n.yg.b.h = 1,1x600x0,06x0,08 = 3,17kG/m = 0,0317kG/cm
gbttc = yg.b.h = 600x0,06x0,08 = 2,88kG/m = 0,029kG/cm.

- Taso bd chon nhip tinh toan cho da ngang d& dam c6 1 =60cm.

M., =M_ +M S[G]XW

2
M :442,4>< 60+0,0317x60 — 6650, 27kG.cm

e 4 8
Trong do: yg- Trong long riong cla g6 vg = 600kG/m3.
B - Chiéu rong tlet dién da ngang chon b=0,06m.
H - Chiéu cao tiét dién da ngang chon h=0,08m.
n-Hé so vot tdin=1,1.
bxh* 6x8°
6 6
[o] :150kelcm2_1'mg suat cho phép cia gd.
M, ... = 6650,27 <[c]x W =150 x 64 — 9600kG.cm
Vay tiét dién da ngang d6 chon thoa Man kha nang chiu luc
d) Kiém tra theo diéu kién bién dang:
f=f +f,

p °x I3 o1 372,96 x 60°
L= 48 EJ 48 ll><105><256
5 xq;;xl;‘n: 5 0,029 x 60*

W= = 64cm®

Ta cé'

=0,06cm.

f, = = =0,0002cm.
384 EJ 384 1,1x10°x 256
3 3
J= bxh” _6x8 =256¢cm’
Trong do: 12 12 :

f =0,06+0,0002 =0,0602cm < [f | = 46—(?0 =0,15cm

Viy da ngang d& dam dam bao vé diéu kién do ving.

1.2.2.2.5. Tinh toan da doc d& dam

a) So do tinh toan

- Ta xem da doc 1a mét dam lién tuc nhiéu nhip nhan cac dau cay chéng don lam
gbi tya nhu hinh vé sau:
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|V q"Lzs/1 0
b) Tai trong tinh toan.

tt bt
it _ P_+ gy X | _442/4 N 0,0317x120 _ 222.1(kG)
22 T 2
tc
prc P;n qbt2 <l _ 3722’ %, 0.029x120 _ 188 22(kG)

c¢) Tinh todn da doc theo kha nang chiu luc:

- Ta so bo chon kich thuéc cho da doc d& dam la:bxh=6x8cm
qddbt=n.yg.b.h = 1,1x600x0,06x0,08 = 3,17kG/m = 0,032kG/cm
gbttc = yg.b.h = 600x0,06x0,08 = 2,88kG/m = 0,029 kG/cm.

M e = My + M, <[0]XW

2
M. .. =0,19%222,1x120 + % =5109,96kG.cm

Trong do: yg - Trong long riong cua 20 yg = 600kG/m3.
b - Chiéu rong tlet di¢én da ngang chon b=0,06m.
h - Chiéu cao tiét dién da ngang chon h=0,08m.
2 2
W bxh :6><8 _ 6dem?
6 6

= 2 4 ~
[o] —150IfG/cm _Ung suat cho phép cta go.
n- Hé SO vot tai n= 1,1.
- Kiém tra theo di€u ki¢n chiu luc
M 5109,96

max _ = =79,84(kG / cm?) <[] =150(kG / cm?)
W 64
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- Vay tiét dién d6 chon thoa Man diéu kién chiu luc.

d) Kiém tra theo diéu kién bién dang.

Tace: | =ftT,

f_ 1 px i _ 1 188,22x120°
‘48 EJ 48 1,1x10° x 256

f 1 5 Qp; ¥ Igd _ 1 5 0,029 x120*
? 128 EJ 128 1,1x10°x256

J_ bxh? 6 x 8
Trong d6: 12 12

f:0,24+o,002:o,242cm<[f]:%:o,3cm

=0,24(cm)

=0,002(cm)

= 256¢cm*

Vay da doc d& dam dém bao ve diéu kién do vimg.
1.2.2.2.6. Kiém tra kha nang chiu lyc cay chong d6 dam

- Ta sir dung cay chong don bang thép dé chong 4o dam
Ta co: Prax = 2,14P, + g5y x 44 <[P] =1700kG

Prax =2,14% 2211+ 0,032x120 = 476,99kG <[P] =1700kG
Vay cay chong don do d?lm dam bao kha nang chiu lyc.
1.2.2.3. Tinh toan thiét ké van khudn cay chong do san.

1.2.2.3.1 Cau tao von khuun san:
CHITI®T 1 CHITIOr2

AW 77
AXA

= | X " _ ki
== |

16001 1200 l 800 ! 1200 } 800 ! 1200 ! 800 l 700 l 1200 l

* o

6300

1.2.2.3.2. Tinh toan von khuun san:

- Van khuén san dinh hinh,sir dung hé chdng Gido PAL lam chdéng d& van
Khuon san.

- Ta coi van khuon san 1a dam lién tuc nhiéu nhip chiu tai trong phan bd
déu.Nhan cac da ngang lam gbi tua,ta c6 so dd nhu hinh vé& sau:
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DA DOC

1200

VAN SAN

1200

DA NGANG

1200

600 600 600 600 600 600

MAT BANG BO TRi DAN GIAO CHONG SAN
a) So do tinh toan

a
¥ Y % ¥
— 2N 45 U g
Sy e LT S T T e T T S —~—
| e0 | e e | e |
b) Tai trong tinh toan
Bang tinh toan tai trong tac dung
qtt qtc
STT | Tén tai trong Cong thuc tinh n (kG/m2 | (kG/m2
) )
Trong luong ban than |qltc = qo =
L coppha 39kG/m2 1 429 39
2 Tai trong ban than | g2tc = ybtxH
BTCT 12 |300 |250
3 Tai trong do do| o so0ke/m2 |13 |520 | 400
bétong
4 |Ta tong do dam| . oaouG/m2 (1,3 260 | 200
bétong
5 | laitong donguoival g ooopeim2 (13 325 | 250
dung cu thi cong
6 Téng tai trong q = ql+g2+q3+g4+05 1447,9 |1139

-Trong d6 : gbt =2500 kG/m3:la trong lugng riéng cua bé tong.
H=0,1 m 1la chiéu cao tinh toan.
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n: Hé s6 vuot tai.

c¢) Tinh todn van khuon theo kha nang chiu luc

- Ta chon khoang céach gitra cac da ngang la 60cm

- Ct mot dai ban rong 1m ta ¢ tai trong tinh toan 1a:
gstt= qttxb = 1447,9x1= 1447,9kG/m = 14,48kG/cm

Mo <Rxy
tt 2 2
M =Gl 1448607 5505 gigem.
10 10
My 52128 _ 535 671G 1 cm? < 2100x 0,9 =1860kG / cm?
w 22,1
Trong do:

W = 5xW20 = 5x4,42 = 22,1cm3.

R = 2100kG/cm2 : Cuong do cua van khuon thép.
v=0,9 Hé s6 diéu kién lam viéc.

Vay coppha san dam bao kha nang chiu lyc.

d) Kiém tra theo diéu kién d6 ving

tc 4
M [ ]__ E—O,l&m
128x EJ 400 400
Trong do:

J20 = 20,02cm4 vi stt dung von khuun thép cé b = 200mm.
J=5xJ20=5x20,02=100,1cm4
gstc = qtcxb = 1139x1= 1139kG/m = 11,39kG/cm.
B 1x11,39 x 60*
128x2,1x10°x100,1
Vay c6p pha san dam bao vé diéu kién d6 ving véi khoang Cach da ngang 1a
60cm.
1.2.2.3.3. Tinh toan da ngang d& van khudn san
a) So do tinh toan
- Tinh toan da ngang d& san nhu mot dam lién tuc nhiéu nhip nhan cac da doc
lam gbi twa. Ta c6 so dd tinh nh hinh vé:

=0,0055¢m < [f]=0,15cm

q
,/
Mmax\ : 0 A
| 1200 | 1200 1200 1200

b) Tai trong tinh toan
- Ta so b chon da ngang c6 kich thudc bxh=8x10 cm
qdntt= qtt.I1+n. yg .b.h =1447,9x0,6+1,1x600x0,08x0,1 =874,64kG/m

g5 =q°xI+yxbxh=1139x0,6+600x0,08x0,1=688,2kG / m
Trong do:
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vg-Trong luong riéng cua gb yg = 600kG/m3.
b- Chiéu rong tiét dién da ngang chon b=0,08m.
h-Chiéu cao tiét dién da ngang chon h=0,1m.
bxh® 8x10?
6 6
[c]=150kG /em® _ g sudt cho phép cua gb.
n- Hé s6 vot tain= 1,1
c¢) Tinh toan theo kha nang chiu lyc:
M. - Qan % lGa _ 874,64 107 %1207
™10 10
My 129748 94,46kG / cm? <[c]=150kG / cm®
W 133,33 .
Vay chon da ngang d& san bang gd co kich thdc 8x10cm dam bao kha ning chiu
luc.
d) Kiém tra theo diéu kién bién dang
_ 1 y O X I

G <los = Lo
Ta co: 128 EJ 400

_ 1 5 688,2x107%x120*
128 1,1x10° x 666,67
- bxh?® B 8x10°
Trong d6: 12 12
Viy da ngang d& san dam bao diéu kién do ving.
1.2.2.3.4. Tinh toan da doc do san
a) So d6 tinh toan
- Ta coi da doc 1a mot dam lién tuc nhiéu nhip chiu tai trong tap trung, nhan cac
dau gido pal lam gbi tua.

W = =133,33cm®

=12594,8(kG.cm)

=0,15cm < ﬁ =0,3cm.
400

=666.66cm*
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b) Tai trong tinh toan
Py =0y, x1=8,746x120 =1050(kG)
P =qg x|=6,882x120 =825,84(kG)
¢) Tinh toan da doc theo kha nang chiu luc:
- Ta so bd chon kich thudc cho da doc d& dam la:bxh=8x12cm
qddbt=n.yg.b.h = 1,1x600x0,08x0,12 = 6,34kG/m = 0,0634(kG/cm)
gbttc = yg.b.h = 600x0,08x0,12 = 5,76kG/m = 0,0576 (kG/cm)
MW:M@+Mgsbkw
—0,19x1050x120 + 0’0633(;1202 — 24031,3(kG.cm)
Trong do: yg-Trong lugng riéng cua 20 vg = 600(kG/m3)
b - Chiéu rong tlet di¢én da ngang chon b=0,08m.
h - Chiéu cao tiét dién da ngang chon h=0,12m.
bxh? 8x12?
6
[c]=150kG /em” g sudt cho phép cua gb.
n- Hé s6 vottain=1,1.
Kiém tra theo diéu kién chiu luc
M, _ 240313 =125,2kG / cm? <[c] =150kG / cm?
Y, 192
Viy tiét dién d6 chon thoa Méan diéu kién chiju luc.
d) Kiém tra theo diéu kién bién dang
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f=f +f,

Tacé'
(Paxl _ 1 82584x120° oo
L 48 EJ 48 11><105><1152 ’ '
tc 4 4
f = 1 qutxl 1 0057E;><120 —0.0007cm.
128 EJ 128 11><10 x1152
3 3
J:bxh :8><12 _1152¢m*
Trong d6: 12 12
120

f:QZ%+OQNW:OJ&Wun<U];aE—O3un

Vay da doc df)’ san dam bao vé diéu kién do yu’ng.
1.2.2.3.5. Kiém tra kha nang chiu lyc cay chong.

- Ta sir dung cay h¢ gido PAL bang thép dé chong dd san
Ta cg: Prax = 2,14P; + Qg x |4y <[P] =5810kG

P, =2,14x1050+0,0634 x120 = 2254,6kG <[P] =5810kG

Vay cay gido pal dd san dam bao kha nang chiu luc.

1.2.3. Tinh khoi lugng cong tac, chon phuong tién van chuyén Ién cao va thiét bi
thi cong.

1.2.3.1. Tinh khdi lugng cong tac

1.2.3.1.1. Tinh khéi luong van khuén, cdy chéng cho cot tang 3 va dam, san tang
4

Khéi lugng van khuén cot ting 3:

1.2.3.2. Chon phuong tién van chuyén cao va thiét bi thi cong

1.2.3.2.1. Chon phuong tién van chuyén cao

a) Chon can truc thap

- Can truc duoc chon hop 1y 1a dap tmg duoc cac yéu cau ki thuét thi cong cong
trinh, Gia thanh r¢.

- Nhitng yéu t6 anh huéng dén viéc lya chon can truc 1a: mit bang thi céng, hinh
dong kich thudce cong trinh, khéi lugng van chuyen gia thanh thué may.

Chon 1 can truc thap co d01 trong trén cao dat co dinh tai gilra cong trinh.

Céc thong s6 dé lya chon can truc:

-Chiéu cao ndng vat: Hyc = het+hat+ hek+ ht

Trong d6 : hct : chiéu cao cbng trinh, hct= 37,2m.

hat : khoang Céch an toan, 14y trong khoang 0,5+1m . L4y hat=1m

hck : chiéu cao cua ciu kién hay két cdu do BT hck=1,5m

ht : chiéu cao cua thiét bi treo budc 1y ht=1,5m

Vay :Hyc=372+ 1+ 1,5+ 1,5=41.2m

- Ban kinh nang véat:Viéc tinh todn ban kinh phuc vu phu thudc vao vi tri dat can
truc thap. Vi tri dat can truc vira phai dam bao yéu cau luc dang thi cong déng
thoi cting phai thuan 1gi cho viéc thao can truc khi cong trinh d6 hoan thanh. Ta
chon loai can truc thap ¢ dinh. Vi tri ctia can truc cling déng thoi phai thoa Man
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diéu kién: tam hoat dong cua tay can bao quéat toan bo cong trinh va khoang

Cach tir trong tAm can truc toi mép ngoai ciia cdng trinh duogc xac dinh béi:
=rc/2 + LAT + Ldg

Trong do:

re: chiéu rong cua chan dé =5,0m

LAT: khoang Céch an toan=1m

Ldg : Chiéu rong dan gido+tkhoang luu khong dé thi cong; Ldg = 1,2 + 0,3 =

1,5m

A=25+1+15=5(m)

Ta dit can truc ¢ giita cong trinh nén bon kénh ndng vat yéu cau la:

R, =\/(%)2+(B+A)2

Trong d6: L: Chicu dai tinh ton cua cong trinh L = 31,5 m
B: Chi€u rong cong trinh B = 18,6m.
A: Khoang cach tir tam can truc thap dén mép cong trinh.

2
R, = \/(Ej +(18,6+5)" =28,37m
2

- Cian cr vao cac thong s6 yéu cau d6 tinh duoc vai cong trinh nay ta chon can
truc thap Dya vao cac yéu cau trén ,tra 5O tay chon may ta chon cén truc thap do6i
trong trén thay ddi tam voi bang nang ha can ¢ dinh trén nén loai MR 150-PA60
do hong POTAIN (Phap) san xuat vai Cac thong so sau:

Chiéu cao 16n nhat cta can truc Hmax 97,05m
Tam véi 1on nhét cta can truc Rmax 45m
Tam v&i nhé nhét cta can truc Rmin 3,5m
Strc ndng cua can truc Q 2,65-10T
Bén kinh cua doi trong Rdt 11,9m
Chiéu cao cua doi trong hdt 7.2m
Kinh thudc chan dé 4,5x4,5
Van toc ndng 1m/s
Vin toc quay thap 0,6m/s
Van tdc xe con 0,458m/s
Cong Suat 18,5kW

Tinh toan ning suat can truc thap
N = Q.nck.Ktai.Ktg

Trong d6: Q 1a stic nang trung binh cia can truc, ta liy Q = 6 TAN

Ktai 1a h¢ sé st dung tai trong, ta léy Ktai=0,9
Ktg la hé s6 sir dung thoi gian, ta 1dy Ktg=0,85
nck 1a s6 chu ky 1am viéc trong 1 ca (8 tiéng), ta co

8.60
nck = .

Tck (phUt)

Trong d6: Tck =2.(T1 + T2 + Tquay) + Tbuoc + Tthao
T1 1a thoi gian nang (ha) vat tir mat dat 1én ting cao nhat v6i khoang cach an
toan dé ha vat, khoang cach nang 1a 36,3 + 5 =41,3 (m), ta c0
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T1=41,3/1=41,3(s) = 0,7 (phut)

T2 1a thoi gian ha (ndng) vat xuung san tang trén cung, khoang Cach ha 1a 5m,
ta cd T2 = 55 = 0,083phut

Tquay 1a thoi gian cho thap quay véi goc qua 16n nhat trong truong hop thi cong
bat loi nhit, gbc quay max 1a 1200, ta c6 Tquay = 0,6 (ph(t)

Thoi gian budc va thao vat 1y tong cong 1a 10 phat

Thay vao, ta c6: Tck =2.(0,7 + 0,083 + 0,6) + 10 = 12,7 (phit)

nck =480/12,7 = 37,79 (lan)

Vay ning suét can tryc trong 1 ca 1a: N = 6.37,79.0,9.0,85 = 173,48( TAN)

b) Chon may van thang (van thang long)

Do quy m6 cong trinh khung lon nén st dung may van thang cho nguoi HP-
VTL100 do héng Hoa Phét cung cap két hop véi van chuyen chuyén vat liéu roi,
van khuon, thép va nguoi cho qua trinh thi cdng. Thong so chinh ctia thang may
chd nguoi la:

Tai trong nang toi da 1000kg
S6 nguoi co thé nang dugc 12 ngudi
Toc dd nang thiét ké 50m

Do cao nang toi da 150m
Cong suat 2x11kw

c) Lua chon may bom bé tong

Chon may xe bom can PUTZMEISTER M43- 125 nhu phan thi cong bé tong

Mang.

Tinh s gio bom bé tong dam san tang 4

- Khoi lugng bé tong phan dam, san cong trinh 12 106m3.

- Luu lugng bom san dat 40%
92,294

- Sé gi® bom cn thiét ; 12°%0.4

- Du tinh thi céng trong 3h

d) Lya chon va tinh ton sb xe chd bé téng

Cin ci vao diéu kién thuc té cua cong trudng va sy két hop hai hila gitra Céac
may muc thiét bi phuc vu thi cong. Chon may van chuyén bé tong thuong pham
tir cham tron dén cong trudng nhu sau:

M4 hiéu utu HOWO nhu phan thi cong bé tong Mang.

Tinh toan sb xe tron can thiét dé d6 bé tong:

Bé tong thuong pham dwgc mua & nha may bé tong Chém cach cong trinh 5 km,

hx(%-%T)

=1,85h

Ap dung cong thitc : n=
Trong do:

N : S6 xe van chuyén

V : Thé tich bé tdng mdi xe: V = 6m3

L : Poan dudng van chuyén: L = 10km (cé di ca vé)
S : Toc do xe; S = 20+25 km/h

T : Thoi gian gian doan; T = 10 phut
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Q : Ning suat may bom; Q = 125m3/h, ning ,suét thue té may bom khi bom bé
t6ng lé 0,4x60 = 50 m3/h (trong d6 0,4 1a hé s6 st dung tho1 gian)

50, 10,10,

n=6 20 60" = 5¢6xe =>Chon 6 xe dé phuc vu cong tic d6 bé tong. S
. ) o . . 92,294 =15,38 )

chuyén xe can thiét dé d6 bé tong dim san ting 4 la: 6 chuyén.

1.2.3.2.2 Chon cac loai may tron, may dam va cac thiét bj can thiét khoc

Chon may tron bé téng

- Dya vao khéi lugng bé tong cot thuce té ctia cong trinh, ta théy khéi luong bé
tong cot cho mot tang nho (19,8 m3). Nén ta chon bién phap thi cbng bé téng cot
1a tron bang may tron qua 10, van chuyén 1én cao bang can truc thap

- Duya vao khéi luong bé tong cot d6 tinh todn ta chon may tron bé tong qua 10
loai trong luc SB - 30V nhu phén thi cong bé tong Mang

Chon may dam dui loai U50 nhu phan thi cong bé tong Mang.

+ Nang suat ddm dugc xac dinh theo cong thuc:

N=2. k. r02.A . 3600/ (t1+t2)

+ Trong d6 :10: Ban kinh anh hudng ctua dam lay 0,3m

A: Chiéu day 16p BT can ¢dm 0,25m

t1: Thoi gian ddm BT = t1= 30s

t2: Thoi gian di chuyén dam tir vi tri nay sang vi tri khac ldy t2=6s

k: Hé sd hitu 6ch lay k= 0,7

N = 2x 0,7x 0,32x 0,25x3600/(30+6) = 3,15 m3/h

+ Trong 1 ca may dam duoc la:

n=3,15.8 = 25,2 m3/ca

1.2.4. Cong tac thi cong cdt thép, von khuun cot, dim, san

1.2.4.1. Cong tac cot thép cot, dam, san

1.2.4.1.1. Yéu cau chung ddi véi cong tac gia cong lap dung cot thép, tiéu chuan
ap dung

- Cbt thép trong bé tong cdt thép phai dam bao cac yéu cau cua thiét ké dong
thoi phai phu hop véi tiéu chuan TCVN 5574:1991 va TCVN1651:1985.

- Céc thép nhap khiu can c6 chimg chi k¥ thuat dong thoi phai duoc thi nghiém
theo TCVN.

- Trudce khi sir dung cdt thép can dwoc thi nghiém dé xac dinh cac thong sb ki
thuat nhu: gidi han bén, gio1 han chay cua thép.

- C6t thép trong bé tong cot ‘thép ,trude khi gia cong va trude khi d6 bé tong bé
mat sach,khong dinh budn dau md,khong c6 vay sat ,10p gi.

- Céac thanh thép bi thu hep hay bi giam yéu tiét dién do 1am sach hay Cac
nguyon nhan khoc thi khung vuot qua gidi han cho phép 2% duong kinh.

- C6t thép dém ra cong truong phai dugce bao quan khong dé bi oxy ho4 hay gi

- Khi gia cong va lap dung can tuan thu theo Cac yéu cau sau:

+ Cot thép dung dong sb hiéu, ching loai, duong kinh, kich thudc va sd luong.

+ Cbt thép duoc dat dong vi tri theo thiét ké d6 quy dinh.

+ Cbt thép phai sach, khung han gi.
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+ Khi gia cong cit, udn, kéo, han ¢t thép tién hanh dong theo cac quy dinh véi
tung chung loai, duong kinh dé tranh khong lam thay d6i tinh chit co 1y cua cbt
thép. Dung toi, may tudt dé nan thang thép nhd.Thép co duong kinh 1on thi
dung vam thu cong hodc may udn.

+ Céc bo phén lap dung trude khong gy can trd cac bo phan lap dung sau.
1.2.4.1.2. Bién phap va cac budc gia cong cdt thép

- C6ng trinh c6 khéi luong thép khong nhiéu, duong kinh cay thép khong qua
16n do vay st bién phap gia cong cot thép bang thii cong két hop véi mot sé may
cat ubn.

- Cac budc gia cong cot thép:

+ Lam thang

+ Cao gi

+Cét cot thép theo thiét ké.

+ Ubn thép theo thiét ké.

+ Nbi cot thép

1.2.4.1.3. Bién phap lap dung cot thép cot

- Kiém tra tim, truc cta cdt, van chuyén ct thép dén ting cot, tién hanh lap
dung dan gido, san cong tac

- Pém du so luong cot dai 16ng trudce vao thép cho cot

- Néi cbt thép doc voi thép chd bang phuong phap ndi bude. Nb6i bude cbt dai
theo dong khoang cach thiét ké, str dung san cong tac dé budc cbt dai & trén cao.
M&bi ndi bude cbt dai phai dam bao chic chin dé tranh 1am sai léch, xoc xéch
khung thép

- Can budc san cac vién ké bang bé tong co6 rau thép vao cac cot dai d¢é dam bao
chiéu day 16p bé tong bao vé, cac diém ké cach nhau 60cm

- Chinh tim c6t thép sao cho dat yéu cau dé chuén bi lip dung van khuon
1.2.4.1.4. Bién phap lap dung cot thép dam san

- C6t thép dam duoc dat trude sau do dat cot thép san

- bat doc hai bén dam hé thong ghé ngua mang cac thanh da ngang.bat cac
thanh thép cau tao Ién cac thanh da ngang do. Luon cot dai dugc san thanh ting
tam, sau d6 ludn cdt doc chiu luc vao. Tién hanh budc cot dai vao cot chiu luc
theo dong khoang céch thiét ké. Sau khi budc xong, rit da ngang ha c6t thép
xubng van khuon dam

- Trude khi lap dung cbt thép vao vi tri can cha ¥ dit cac con ko ¢ chiéu day
bang chiéu day 16p bé tong bao vé duoc doc sin tai cac vi tri can thiét tai day
van khuon

- C6t thép san duoc lap dung truc tiép trén mat van khudn. Rai cac thanh thép
chiu mé men duong trude, dung thép (1-2)mm budc thanh ludi , sau do la lap
cdt thép chiu mé men am. Can c6 san cong tac va han ché di lai tren san dé tranh
dam dé 1én thép trong qua trinh thi cong

1.2.4.2. Cong tac von khuun cot, dam san

1.2.4.2.1. Céc yéu cau chung khi lap dung von khuun cdy chdng, tiéu chuan ap
dung

-Van khuon phai duge ché tao dong hinh dong kich thude ciia cac bd phan két
c4u. Van khuon phai dam bao kha ning chiu luc theo yéu cau
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- Van khuon phai dam bao yéu cau thao,lap mot cach dé dang

- Van khuon khéng dugc cong vénh, hay nit né dé khoi mat nudce xi ming

- Van chuyén von khuun dam san bang vén thiang két hop véi can truc thap.Khi
van chuyén 1én xudng phai nhe nhang, tranh va cham x6 day 1am van khuon bi
bién dang

- Van khuén duoc ghép phai kin khit, dam bao khéng mat nudc xi mang khi do
va dam bé tong

- Phai lam vé sinh sach s& von khuun va trude khi lip dung phai quét mét 1op
dau chéng dinh dé céng tac thao d& sau nay dugc thyc hién dé dang

- Cot chéng duoc giang chéo, giang ngang du so lugng, kich thude, vi tri

- Cac phuong phap lap ghép van khuon, xa 0, cot chdng dam bao theo nguyén
tac don gian va dé thao. BO phan nao can thio trudc khong bi phu thude vao bo
phan thao sau.

- Cot chéng duogc dua trén nén viing chic, khong trugt. Phai kiém tra do viing
chac ctia van khudn, xa go, cot chong, san cong tac, duong di lai dam bao an
toan.

- Co sé tinh toan &p dung theo tiéu chuan Viét Nam TCVN 4453-95,

1.2.4.2.2. Phuong phap gia cong lap dung van khuon cot

- Trudc tién truyen dan truc tim ¢t

- Lap ghép cac tim van khudn dinh hinh ( d6 dugc quét chong dinh ) thanh
mang thong qua cac chét chir L, Méc thép chir U. Van khuon cot dugc gia cong
ghép thanh hép 3 mit, rdi lap dung vao khung cot thép do dung xong, dyng qua
doi dé diéu chinh vi tri va do thang dung rdi dung cdy chong dé chong d6 van
khuon, sau d6 bat dau lap van khuén mat ciin lai. Dung gung thep dé ¢ dinh
hép van khuon, khoang cach gitta cac gong dat theo thiét ké

- Can ¢t vao vi tri tim ¢dt, truc chuan d6 danh dau, ta chinh vi tri tim cdt trén
mit bang. Sau khi ghép van khudn phai kiém tra d6 thang dtng ctia cot theo hai
phuong bang qua doi. Dung cay chong xién va day neo ¢ ting do diéu chinh dé
giit on dinh cho van khudn cot. Vi cot gitra thi dung 4 cdy chéng & 4 Phia, Cac
cot bion thi chi chéng duoc 3 hodc 2 cdy chong nén phai str dung thém day neo
¢6 ting do dé ting do on dinh

-Ta lap dung theo tung truc,ta lap 2 cot dau truc kiém tra that chinh xac tim truc
roi méi 1ap cho cac cot ciin lai Phia trong

- Bién phap dung cac van khuon cho cac cot phia trong la:sau khi d6 kiém tra
xong von khuyn cuia hai cot du truc,ta ding ddy cing tir cot ndy sang cot kia va
tién hanh lap cho Céc cot Phia trong

1.2.4.2.3 Phuong phap lap dung cay chong, van khuén dam san

a)Phuong phap lap dung van khuon dam

- Sau khi d6 xé&c dinh tim cdt day dam thi ta tién hanh lép dung von khuyn
dam.Ta dung Cac thanh chéng don dé chong dd san,ta tién hanh lap dung cay
chéng tai hai vi tri gan cot trudc.Sau d6 lap dat hai da doc va khoang cach hai da
doc la 120 cm,truong hop da doc khong du dai thi ta phai nbi nhung tai vi tri ndi
phai co cdy chéng.Khi lap dat da doc va d6 ¢6 dinh cdy chong xong thi ta lap da
ngang , nhip cua da ngang 1a 60cm.Ta lap 2 da ngang gan cot trudc va kiém tra
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that chinh xac,sau d6 dung day cang tir dau nay sang dau kia dé lap cho cac da
ngang clin lai

- Sau khi d6 1ap dit xa ngang xong thi ta tién hanh 1ap dung van day dam,rdi tiép
moi 1ap dung van thanh dam.On dinh van khuon thanh dam bang cac thanh
chdng xién va chdng chan, cac thanh chdng xién nay duoc lién két voi thanh da
ngang va cac con ké gitr cho thanh chéng xién khong bi trugt. Van khubn thanh
dam, lién két v6i tAm van  day bang tim thép goc trong va chét ném

-Sau khi lap xong phai tién hanh kiém tra lai tim c6t day dam,chiéu cao dam khi
d6 trir san va do on dinh ciia hé ciy chdng va van khuon

b) Phuong phap lap dung van kKhudn san

- Sau khi do lap dung xong cop pha dam thi tién hanh ldp dung cup pha san.

- Trude hét lip hé thong gido chdng, da ngang, da doc, dit cac thanh da doc Ién
dau trén cta hé giao PAL; dat cac thanh da ngang 1én da doc tai vi tri thiét ké; cb
dinh cac thanh da ngang bang dinh thép, lap van ddy san trén nhitng da ngang d6
- Tiép d6 tién hanh lap dung van khuon san theo trinh tu sau:

+ Pit cac thanh da doc 1én trén céc kich dau cua cay chéng to hop.

+ Tiép d6 lap cac thanh da ngang lén trén cac thanh da doc v&i khoang cach
60cm.

+ Lap dat cac tAm van san, lién két bang cac chbt ném.

+ Piéu chinh cbt va d6 bang phang cila cac thanh da, khoang cach cac thanh da
phai dong theo thiét ké.

+ Kiém tra do 6n dinh cia van khuon.

+ Kiém tra lai cao trinh, tim ¢t cia von khuun dam san mot 1an nira.

+ Céc cay chéng dam duoc gidng giit dé dam bao do 6n dinh.

1.2.4.3. Nghiém thu c6t thép, von khuun cot, dam, san.

1.2.4.3.1 Cong tac nghiém thu ct thép cot

- Trude khi tién hanh lap dung cop pha cot thi ta tién hanh nghiém thu c6t thép
cot.Noi dung nghiém thu gdm co:

- Can bd k¥ thuat cua don vi chii quan truc tiép quan ly cong trinh (Bén A) -
Con bd ky thuat cta bén tryng thau(Bén B).

- Nhitng noi dung co ban can cia cong tic nghiém thu:

+ Puong kinh ¢t thép, hinh dang, kich thudc, mac, vi tri, chat lugng mdi budc,
s6 lwong cot thép, khoang cach cdt thép theo thiét ké.

+ Chiéu day 16p BT bao vé.

+ Phai ghi rir ngy gid nghiém thu chat lugng c6t thép - néu can phai stra chita
thi tién hanh ngay trude khi d bé tong. Sau d6 tit ca cac ban tham gia nghiém
thu phai ky vao bion ban.

- Ho so nghiém thu phai duoc luu dé xem xét qua trinh thi cong sau nay.
1.2.4.3.2 Nghiém thu c6t thép dam, san.

- Sau khi d6 lap dat xong ta tién hanh nghiém thu cot thép dam san.

- kiém tra bé day ctia 16p bé tdng bao vé .

- Viéc nghiém thu cbt thép phai 1am tai chd gia cong

- Néu san xuat hang loat thi phai kiém tra xéac suat 5% tong san pham nhung
khong it hon 5 san pham dé kiém tra mit ngoai, ba mau dé kiém tra mdi han.

- C6t thép d6 dugc nghiém thu phai bao quan khong dé bién hinh, han gi.
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- Sai s6 kich thudc khong qua 10 mm theo chiéu dai va 5 mm theo chiéu rong
két cdu. Sai 1éch vé tiét dién khong qua +5% va -2% tong dién tich thép.

- Céc bén tham gia va bién ban nghiém thu nhu d6 trinh bay ¢ phan nghiém thu
cbt thép cot

- Nghiém thu van khuén va cbt thép cho dong hinh dang thiét ké, kiém tra lai hé
théng cdy chéng dam bao that 6n dinh méi tién hanh d6 bé tong.

1.2.4.3.3. Nghi€m thu von khuun cot, dam, san.

- sau khi ldp dung va kiém tra xong ta tién hanh nghiém thu cup pha cot dé
chuan bi cho cong tac bé téng cot.

- Cong tac nghiém thu phai c6 Cac bén co lion quan tham gia.

- Tién hanh nghiém thu vé tim cot hinh dang va kich thudc,do thang dtmg cho
ting cot roi sau d6 nghiém thu vé tim cdt, d6 thang ding thang hang cho timg
tryc theo ca hai phuong(ngang nha,doc nha).

- Sau khi nghiém thu xong tién hanh d6 bé tong cot ngay de tranh hién tugng
van khuon bi cong vénh hay nirt né do anh hudng cua thoi tiét.

1.2.5. Cong tac thi cong bé tong:

1.2.5.1. CONng tac bé tong cot.

1.2.5.1.1. Van chuyén cao va van chuyen ngang

- Ta tlen hanh tron bé tong & dudi dat roi cho bé tong vao thung chira bé tong va
dung can truc thap dua 1én vi tri cot d6 bé tong, ket hop cho bé tong vao xe rua
va van chuyén 1én cao bang may van thang.Yéu cau thung xe phai kin dé khoi
mat nudc xi mang khi van chuyén.

- Khi van chuyen phai dam bao bé tong khoi bi phan tang,thoi gian van chuyén
bé tong phai ngan nhit.

1.2.5.1.2. Thir ty d6 bé tong cac nhom cot

Theo cac nhom cot d6 chia @ moc 1.2.1

1.2.5.1.3 K¥ thuat d6 bé tong cot

Cac yéu cau khi thi cong bé tong

- Vita bé tong phai dugce tron diéu, dong cap phdi, Thoi gian tron va dam phai
ngan nhat va nho hon thoi gian dong két ciia bé tong. Vira bé tong phai dam bao
dong do sut.

- Lya chon phuong tién véan chuyen bé tong phai phu hop. Phu’O’ng tién van
chuyén phai kin khit khong lam mat nudc xi mang va vuong voi doc dudng.

- Tuyét dbi tranh su phan tang ctia bé tong.

- Chi dugc d6 bé tong khi cbt thép, cdp pha d6 duoc thi cong thiét ké, dugc hoi
d6ng nghiém thu ky bion ban cho phép do bé tong.

- Phai c¢6 ké hoach cung tmg du bé tong cho mot dot do.

- Chuan bi day du nhan luc va c6 bién phap tranh mua.

- D6 bé tong tir xa dén gan, chiéu cao roi tu do ctia bé tong khong qué 1,5m.

- Quo trinh d6 bé tong két hop v6i dam bé tong.

Cong tac chuén bi:

- Kiém tra lai tim truc,kiém tra van khudn cdt thép.kiém tra bé day cua 16p bé
tong bao vé.Kiém tra d6 on dinh cta san cong tac.

- Tinh toan khéi luong bé tong cot(do tinh ¢ trén) V=19,87 m3
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- Chuan bi c6t liéu nhu cat, da (1x2)cm, xi mang, Bai tron,may tron va tinh toan
s6 ca may can tron( tinh todn nhu d6 trinh bay & bé tong Mang gidng
Mang),chudn bi son tron bé tdng,tinh todn s6 ca dam dui dé phuc vu cho thi
cong bé tong cot.

Tron bé téng:

- Do bé tong cot twong dbi nho nén ta tién hanh d6 bang phuong phap tron thu
cong bang may tron tai cong trudng.

- Phuong phap tron bé tong bang thu cong ,phuong phap tron nhu d6 trinh bay &
bé tong Mang va giang Mang.

Yéu cau cua vira bé téng :

- Vira bé tong phai dam bao dong cac thanh phan cép phbi.

- Vita bé tong phai dugc tron déu, dam bao do sut theo yéu cau quy dinh.

- Pam bao viéc tron, van chuyén, d6 trong thoi gian ngan nhat.

- K§ thuat d6 bé tong cot:

1.2.5.1.4. K§ thuat dam bé tong cot

- Bé tong cot duoc do thanh timg 16p day 30 +40 (cm) sau d6 duoc dam ki bang
dam dui. PAm xong 16p ndy méi duge d6 va dam 16p tiép theo. Khi dam, 16p bé
tong phia trén phai an sau xudng 16p bé tong dudi tir 5 +10(cm) dé 1am cho hai
16p bé tong lién két v4i nhau.

- Khi rat ¢dam ra khoi bé tong phai rat tir tir va khong duoc tat dong co trudc va
trong khi rat dm, lam nhu vay s& tao ra mot 16 réng trong bé tong.

- Khong duge dam qua lau 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 dam noi nudc xi mang bé
mat va thay bé tong khong clin xu hudng tut xuong nta 1a dat yéu cau.

- Khi dam khong duoc bo sot va khong dé qua dam cham vao cdt thép lam rung
cdt thép phia sau noi bé tong dang bit dau qua trinh ninh két dan dén 1am giam
luc dinh gitra thép va bé tong.

- Trong khi ddm bé tong can dung bua dé gir xung quanh von khuun dé ting do
dit chac va bé mat bé tong nhin hon.

1.2.5.2.Thi cong bé tong dam san

1.2.5.2.1. Phuong ti¢n van chuyén cao

-Chon may bom bé tong J32R4X- 125 dé thi cong cho dam san tir ting 1 dén
tang 5. Va sir dung may bom tinh dé do bé tong dam san cho céc tang ciin lai.

- Phuong tién van chuyén ngang:

Vi khéi lugng bé tong san twong dbi 16n nén ta chon phuong phap tron va do bé
tong bang co gidi. Nén trong qué trinh van chuyén bé téng can tuan thu Céc yéu
cau sau:

+ Phuong tién van chuyén phai kin, khong duoc lam rii ri nudce xi mang. Trong
quéa trinh van chuyén thung tron phai quay voi tdc do theo quy dinh.

+Tuy theo nhiét d6 thoi diém van chuyén ma quy dinh thoi gian van chuyén
nhiéu nhat.

+Tuy nhion trong quo trinh van chuyén co thé xay ra nhiing truc tric, nén dé an
toan co thé cho thém nhiing phu gia déo dé lam ting thoi gian ninh két cia bé
tong c6 nghia 1 tang thoi gian van chuyén.
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+ Khi xe tron bé tong to1 cong truong, trude khi d6, thung tron phai duoc quay
nhanh trong vong mot phut roi méi duoc d6 vao xe bom.

1.2.5.2.2. Tinh toan s xe tron can thiét dé d6 bé tong dam san tang 4

Nhu d6 tinh todn & phan chon thiét bi van chuyén thi cdng 3.2.1

1.2.5.2.3. Hudng db bé tong san

- Hudng d6 bé tong tir dau nay qua dau kia cua cong trinh bang mot mii do.

- Trong pham vi d6 bé tong , mit bang cong trinh khung rong 13m chi cAn mot vi
tri ding cta xe bom bé tong.

- Dung vita xi mang dé rira 6ng van chuyén bé tong trude khi do.

- Xe bétong thuong pham 1ui vao va trat bé tong vao xe bom d6 chon, xe bom
bé tong bat dau bom.

- D6 bétong theo _phuong phap d6 tir xa vé gan so véi vi tri xe bom. Trudc tién
d6 bé tong vao dam ( d6 1am 2 16p theo hinh thirc béc thang, d6 t6i ddu dam téi
d6, trén mot 16p do xong mot doan phai quay lai do tlep 16p trén dé tranh cho bé
téng tao thanh vét phan cach lam giam tinh déng nhat cua bé tong ). Hudng d6
bé tong dam theo hudng d6 bé tdng san.

- P6 duoc mot doan thi tién hanh dam, diAm bé tong dam bang dam dui va san
bang dam ban. Cach dam dam dui d6 trinh bay ¢ Cé&c phan trudc ciin ddm ban
thi tién hanh nhu sau:

- Sau khi d6 xong mdt xe thi lyi xe khoc vao d6 tiép. B tri xe vao do va xe do
xong di ra khong bi vuéng mic va dam bao thoi gian nhanh nhét.

1.2.5.2.4. K§ thuat d6 bé tong dam, bé tong san

- Bé tong khi van chuyén dén céng trinh dugc van chuyén 1én cao bang may
bom bé tong. May bom bé téng d6 chon va tinh & phan trude.

- Sau khi cdng tac chuan bi hoan tat thi bit dau thi cong bom bé téng:

- Lam san cong tac bang mot mang van dit song song véi vét do, gidp cho sy di
lai ctia cong nhan truc tiép d6 bé tong

- Dung vita xi mang dé rira 6ng van chuyén bé tong trude khi do.

- Xe bétong thuong pham Iui vao va trat bé tong vao xe bom dé chon, xe bom
bé tong bat dau bom.

- Nguoi diéu khién giir vili bom ding trén san vira quan sat vira diéu khién vi tri
dit viii sao cho hop véi cong nhan thao tac bé tong theo hudng do thiét ké, tranh
don bé tong mot chd quo nhiéu.

- D6 bétong theo _phuong phap d6 tir xa vé gan so véi vi tri xe bom. Trude tién
d6 bé tong vao dam ( d6 1am 2 16p theo hinh thirc béc thang, db t6i dau dam t6i
d6, trén mot 16p d6 xong mot doan phai quay lai do tlep 16p trén dé tranh cho bé
tong tao thanh vét phan cach lam giam tinh déng nhat cua bé tong ). Hudng d6
bé tong dam theo hudng d6 bé tong san.

- Sau khi d6 xong mdt xe thi lui xe khoc vao d6 tiép. Bo tri xe vao d6 va xe d6
xong di ra khong bi vuéng mac va dam bao thoi gian nhanh nhét.

Cong tac thi cong bé tong ctr tuan ty nhu viy nhung van phai dam bao cac diéu
kién sau:

- Trong khi thi cong ma gip mua van phai thi cong cho dén mach ngung thi
cong. Piéu nay thudng gip nhat 13 thi cong trong mia mua. Néu thi céng trong
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mua mua can phai ¢ C4c bién phap phong ngira nhu thoat nudc cho bé tong d6
dd, che chén cho bétong dang dd va cac Bai chira vat liéu.

- Néu dén gid nghi ma chua dd t6i mach ngimg thi cong thi van phai d6 bé tong
cho dén mach ngung madi duge nghi. Tuy nhién do cong sudt may bom rat 16n
nén co thé khong can bo tri mach ngung (do BT lién tuc)

- Mach ngung (néu can thiét) can dat thang dung va nén chuén bi cac thanh van
gd dé chan mach ngimg; vi tri mach ngimg nam vao doanl/4 nhip san.

- Khi d6 bé tong & ‘mach ngung thi phai 1am sach bé mit bé tong cii, tudi vao do
nuéc hd xi ming roi moi tiép tuc d6 bé tong méi vao.

Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung cho
cac 1an sau tranh dé vita bétong bam vao lam hong.

- Chua ¥ : dé thi cong cot thudn tién khi d6 bé tong san ta cim cac thép ‘bién
phap’ tai nhimng vi tri dé chéng chinh ¢t . nham moc dich tao nhitng diém tua
cho cong tac thi cong lap dung van khuon cot. cac doan thep nay (> #16) udn
thanh hinh chir “U” va cam vao bang chiéu day cta san.Trong khi d6 bé tong thi
can b tri 2 cong nhan thuong xuyén theo dui cdy chéng va von khuun & phai
dudi dé co biép phap xtr Iy kip thoi khi c0 sy o xdy ra

1.2.5.2.5. K§ thuat dam bé tong dam, bé tong san

- 6 dugc mét doan thi tién hanh dam, dam bé tong dam bﬁng dam dui va san
bang dam ban.

Khi dam, dam dui phai an su vao 16p bé téng trude (16p dudi tir 5 - 10 cm) dé
tao lién két cho cac 16p. Can dam dong quy trinh khung nén dam qua lau va
cing khong dugc dam qua nhanh ¢ mot vi tri. Khi dua dam ra khoi vi tri ddm
dé chuyén sang vi tri khac phai dua tir tir va khong tat dong co dam, nham tranh
dé lai 16 rdng trong bé tong d6 dugc ddm. Pam theo ludi 6 vudng, mdi bude di
chuyén ciia dam khong vuot qua 1,5 R ( R = 30+40 cm 1a ban kinh anh huéng
ctia dam)

+ Khi dam nén dam thang goc véi mat phang ciia khoi vita can dam. Thoi gian
dam tai mdi vi tri tir 20 - 40 gidy. Riéng bé tong c6 Mang dung dam dui két hop
véi bua gu nhe vao bén ngoai thanh von

-Chyy:

+ Dau hiéu chtng t0 d6 ddm xong 1a khong thiy vira sut lun rir rang, trén mit
bang phang

+ Néu thay c6 nudc dong thanh vong chimg to vira bé tong d6 bi phan ting do
dam quo 1ou tai 1 vi tri.

+ Khong dugce dé ddm cham vao cdt thép gy ra sai léch vi tri cdt thép, co thé
lam giam sy ninh két, ctia phan bé tdng ving 18n can.

+ Khong duge dé ddm cham manh va lau vao van khudn giy ra bién hinh von
khuun, ¢6 thé lam hu hong van khuén.

Pam ban thi tién hanh nhu sau:

- Kéo dam tir tir va dam bao vi tri sau gbi 1én vi tri trude tir 5-10cm.

- Pam bao giod thiy vira bé tong khong sut ltn rir rét va trén mat ndi nudc xi
ming thi thui tronh ddm mot chd 14u qua bé tong s& bi phan ting. Thuong thi
khoang 30-50s.

1.2.5.3. Cong tac bao dudng bé tong
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Ban chat: Quy trinh dong cimg cia vira bé tong chii yéu duoc thuc hién baoi tac
dung thuy héa xi ming. Tac dung thiy héa nay chi dugc tién hanh & nhiét d6 va
d6 am thich hop. Bao dudng bé téng chinh 1a 1am théa Méan diéu kién dé phan
ung thuy héa dugc thuc hién.

Bao dudng am 1a qua trinh giit cho bé tong c6 du d6 4m can thiét dé ninh két va
dong ran sau khi tao hinh. Phuong phép va quy trinh bédo dudng a am thyc hién
theo TCVN 5592 : 1991 * B€ tong nang - Yéu cau bao dudng am tu nhién ”
-Thoi gian bao dudng am can thiét khong dugce nho hon céc tri sd ghi trong bang
17.

-Trong thoi k& bao dudng, bétong phai duoc bao vé chdng céc tac dong co hoc
nhu rung dong, luc xung xich, tai trong va cac tac dong c6 kha nang gay hu hai
khéc.

Thoi gian bao dudng am (theo TCVN 5592 : 1991)

Vung khi hau bao | Tén mua | Thong Rth BD % | Tth BD ngay dém
dudng bé téng R28
Vving A H6 IV-1X |50-55 3
bong X -1 40 - 50 4
Vung B Khu - VI 55-60 4
Mua VIII - | 35-40 2
Vung C Khu XI-1v |70 6
Mua V -XI 30 1
Trong do:

- Rth BD — Cuong d6 bao dudng tdi han;

- Tct BD - Thoi gian bao dudng can thiét;

-\VUing A (tir Dién Chéu tré ra Bic);

- Ving B (phia Péng Truong Son va tir Dién Chau dén Thuan Hai);

- Vung C (Tdy nguyon va Nam B0)

1.2.5.3.1. K¥ thuat bao dudng BT cot

- Sau khi do, bé tong phai duoc bao dudng trong diéu kién nhiét do va do am
thich hop.

- Bé tong méi do xong phai dugc che chan dé khong bi anh huéng cta ning
mua.

- Bé tong phai dugc gitt am it nhat 1a bay ngay dém. Hai ngay dau dé gitt do am
cho bé tong thi cir hai gio' tudi nudc mot lan, 1an dau tudi nude sau khi do bé
téng 4 +7 gid, nhitmg ngay sau 3 +10 gid tudi nude mot 1an tuy thude vao nhiét
dd cua moi truong.

1.2.5.3.2. K§ thuat bao dudng bé tong dam san

- Cong tac bao dudng bé tong dam san dya vao ban dd phan ving khi hau viét
Nam nhu ¢ phan bao dudng bé tong Mang.

- B tong sau khi d6 tir 10+12h duge bao dudng theo tiéu chuin Viét Nam 4453 -
95. Can chu y tronh khung cho bé tong khung bi va cham trong thoi ky dong
cting. Bé tong duogc tudi nudc thudng xuyén dé gitt dd 4m yéu cau. Thoi gian
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bao dudng bé tong theo bang 24 TCVN 4453-95. Vi¢c theo dui bado dudng bé
tong dugc cac ky su thi cong ghi lai trong nhat ky thi cong

- Bé tong phai duoc bao dudng trong diéu kién va dd 4m thich hop.

- Bé tong médi dd xong phai duoc che chin dé khéng bi anh hudng cua ning
mua. -Thoi gian bat dau tién hanh bao dudng:

+ Néu troi niing thi sau 2 + 3 gio.

+ Néu troi mot thi sau 12 = 24 gio.

- Phuong phap bao dudng:

+ Tudi nude: bé tong phai duge gir Am it nhat 1a 4 ngay dém. Hai ngay dau dé
giit @0 am cho bé tong ctr hai gio tudi nude mot 1an, 1an dau tudi nude sau khi
d6 bé tong 4 + 7 gid, nhitng ngay sau 3 + 10 gid tudi nudc mot 1an tuy thudc vao
nhiét d6 méi truong (nhiét 46 cang cao thi tudi nude cang nhiéu va nguoc lai).

+ Bao dudng bang keo (néu can): loai keo phd bién nhét 13 keo SIKA, str dung
keo bom 1én bé mait két ciu, no 1am giam su mat nudc do bde hoi va dam bao
cho bé tong c6 duoc dd am can thiét.

+ Viéc di lai trén bé tong chi cho phép khi bé téng dat 24 (Kg/cm?2) (muya ho tir 1
+2 ngay, mua dong khoang ba ngay).

1.2.5.4. Thao do von khuun.

1.2.5.4.1. Céc yéu cau khi thao d& von khuyn

Thao d& van khuon c6 anh hu’orng truc tiép dén toc do thi céng cong trinh, den
gia thanh x4y dung, va chat luong cuia bé tong Vi vay thdo d& von khuun can
phal tuan theo Cac yéu cau sau:

CAu kién nao 1ap sau thi thdo trudc, 1ap trudc thi thdo sau. Thao d& Cac két cdu
khung hodc chiu luc 6t, sau d6 méi thao d dén cac két cau chiu luc

- Cbt pha da gido chi duoc thao d& khi bé tong dat cudong do can thiét dé két cau
chiu dugc trong luong ban than va cac tai trong tac dong khac trong giai doan
thi cong sau. Khi thdo d& cot pha, da gido, can trach khong giy tng suat dot
ngdt hodc va tram manh lam hu hai dén két cdu bé tong

- Cac bo phan c6t pha da gido khong ciin chiu luc sau khi bé tong d6 diing ran
(nhu c6t pha thanh bén ciia dam, cot, tuong) c6 thé dugc thao dd khi bé tong dat
cuong do 50 daN/cm?2...

-Dbi v6i cot pha da gigo chiu luc cia cac két cdu (day dam, san, cot chong), néu
khong c6 cac chi dan dic biét cua thiét ké thi duge thao d& khi bé tong dat cac
gia tri cuong do ghi trong bang 3

- Céc két cau 6 vang, cong -x6n, sénd chi duoc thao cot chong va cbt pha day
khi cuong do bé tong dat du mac thiét ké va d6 c6 ddi trong chdng lat.

-Khi thao d& cbt pha da gido & cac tAm san d6 bé tong toan khdi ctia nha nhiéu
tﬁng nén thyuc hién nhu :

+ Giir lai toan bo da gido va cot chdng ¢ tim san nim ké dudi tAm san sap db bé
tong

+ Théo do th:ng bd phan cot chong cot pha ciia tAm san Phia dudi nita va giit lai
cac cot chéng an toan" cach nhau 3m dudi cac dam co nhip 16n hon 4m

-Viéc chat tai timg phan lén két cau sau khi thao d& cbt pha da gido_ can dugc
tinh toan theo cuong d6 bé tong do dat loai két cau va cac dic trung vé tai trong
dé tranh cac vét nit va cac hu hong khac ddi véi két
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-Viéc chat toan b tai trong 1én cac két cau d6 tdo d cot pha da gido chi duoc
thue hién khi bé tong d6 dat cudong do thiét ké.

Bang cuong do bé tong t6i thiéu dé thao d& cop

pha da gido chiu luc (%R28) khi chua chit tai

Cuong do bé | Thot gian bé tong dat cuong
tong t6i thiéu | 40 dé thao cop pha & céc

Loai két cu can dat dé|mua va vung khi hau — bao
thao cOp pha, | dudng bé tong TCVN
%R26 4453:1995

Ban, dam, viim ¢6 khau d6 <2m_| 50 7

Bfm, dam, viim c0 khau d¢ tur 2 70 10

dén 8m

Bén, dam, viim ¢ khau d6 > 8m | 90 23

Chy théch:

- Cac tri s6 ghi trong bang chua xét dén anh huong cta phy gia.
- Béi voi cac két cAu c6 khau do nho hon 2m, cuong do tdi thiéu cua bé tong dat
dé thao ¢t pha 1a 50%R28 nhung khong dugce nhé hon 80daN/cm2.

1.2.5.4.2. Thao d& von khuun ¢t

- Do van khuon c6t 1a van khuon khong chiu luc nén sau hai ngay c6 thé thao d&
véan khuén cot dé lam cac cong tac tiép theo: Thi cong bé tong dAm san.

- Trinh ty thao d& von khuun ¢4t nhu sau:

+ Thao cdy chong, day chang ra trude.

+ Thao gong cot va cudi cung la thao d& van khudn ( thao tir trén xubng dudi

- Khi thdo d& can sip xép theo trinh tu nhat dinh dé d& dang cho viéc van
chuyén va bao quan.Khi thao phai hét strc can than dé khoi va cham vao kot cau
1am cho két cau bi sttt mé vi bé tdng chwa dat cuong do.

1.2.5.4.3. Théo d& von khuun dam san

- Cong cu thao lap 1a bua nho dinh, xa cay va kom ryt dinh.

- Pau tién thao van khudn dam trudc sau d6 thao van khuon san

Céach thao nhu sau:

+ PAu tién ta ndi cac chdt dinh cia cdy chdng td hop ra.

+ Tiép theo d6 1a thao cac thanh da doc va cac thanh da ngang ra.

+ Sau d6 thao cac chét ném va thao cac van khuon ra.

+ Sau cung 1a thao cdy chéng t6 hop.

+ Sau khi thdo cac chét dinh ciia cay chéng va cac thanh da doc, ngang fa can
thao ngay van khuon chd do ra, tranh thao mot loat cac cong tac trude roi méi
thao van khuén. Diéu nay rat nguy hiém vi c¢d thé von khuun sé bi roi vao dau
gdy tai nan.

+ Nén tién hanh tuan tu cong tac thdo tir dau nay sang dau kia.

+ Théo xong nén cho ngudi & dudi d& van khuon tranh quing quat xuéng san
lam héng san va cac phu kién.

+ Sau cung 1a xép thanh timg chdng va dong ching loai dé van chuyén vé kho
hoac di thi cong noi khac dugce thuan tién dé dang

1.2.5.5. Stra chira khuyét tat cho bé tong
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- Khi thi cong bé tong cbt thép toan khdi, sau khi d6 thao d& von khuuyn thi
thudng xay ra nhimg khuyén tt sau:

RO mit bé téng

+ RS mit: rd ngoai 16p bao vé cbt thép

+ R sdu: rd qua 16p cbt thép chiu luc

+ R thau subt: 16 xuyon qua két cau

Do von khuun ghép khung khét 1am ri ri nude xi mang. Do vira bé tong bi phan
tang khi d6 hodc khi van chuyén. Do dam khéng k¥ hodc do do day cua 16p bé
tong d6 qua 16n vuot qua anh hudng ciia ddm. Do khoang Céch gitta Cac cot
thép nho nén vira khung lot qua.

- Bién phap stra chita

+ Pbi v6i 16 mat: dung ban chai sit tiy sach cac vién da nam trong ving rd, sau
d6 dung vira bé tong soi nhd méac cao hon mac thiét ké trat lai xoa phang.

+ Doi véi rd sau: dung duc sat va xa beng cdy sach cac vién da nam trong ving
15, sau d6 ghép van khuon (néu can) do vira bé téng soi nhd mac cao hon méc
thiét ké, dam ky.

+ P6i voi rd thau sudt: trude khi sira chita cin chong d& két ciu néu can, sau d6
ghép van khuon va d6 bé tong mac cao hon mac thiét ké, dam ky.

Hién tugng trang mat bé tong

Do khong bao dudng hoic bao dudng it nudc nén xi miang bi mat nudc.

-Sira chira : ddp bao tai cat hodc mun cua, tudi nude thuong xuyén tir 5 +7 ngay
Hién tugng nirt chan chim

- Khi thdo von khuun, trén bé mit bé tdng co6 nhitng vét nat nho phat trién
khong theo hudng nao nhu vét chan chim.

Do khong che mit bé tong méi do nén khi troi ning to nudc bdc hoi qua nhanh,
bé tong co ngdt lam nit.

- Bién phap stra chita:

Dung nudc xi mang quét va trat lai sau dé phu bao tai tudi nude bao dudng. Co
thé dung keo SIKA, SELL ..béng cach vé sinh sach sé& roi bom keo vao.
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Chuong 2 : THIET KE TO CHUC, TO CHUC THI C&NG

2.1. MOC DPICH YEU CAU NOI DUNG CUA THIET KE TO CHUC THI
CENG

2.1.1. Mdc dich, ¥ nghia, yu cau cua thiét ké t6 chuc thi cong

a) Moc dich

T6 chirc thi cong chira dung nhing kién thire gIOp cho nguoi can bo ky thuat
cong trinh nam ving dugc mot s6 nguyén tic vé 1ap tién ké hoach san xuit.
Pong thoi ndm vitng cac van dé 1y luan ciia mat bang thi céng mot Cong truong
hay mot cong trinh don vi va gidp cho can bd k¥ thuét c6 cac ky thuat tong hop
vé chi dao, quan 1y thi cdng cong trinh mot Cach ¢d hiéu qua va khoa hoc nhat.
b) i nghia

Cong tac thiét ké t6 churc thi cong giop cho ta c6 thé dam nhiém thi cong tu chi
trong cac cong viéc sau:

- Chi dao thi cong ngoai cong truong mét cach ty chu theo ké hoach d6 dat ra.

- Sir dung va diéu dong hop 1y Cac t6 hgp cdng nhan, Cac phuong tién thiét bi
thi cong, tao diéu kién dé tmg dung cac tién bo k¥ thuat vao thi cong.

- Piéu phdi nhip nhang cac khau phuc vu trong va ngoai cong truong nhu :

+ Khai thac va san xuat vat liéu.

+ Gia cong cau kién va C4c bon thanh pham.

+ Van chuyén, boc dd Céc loai vat liéu, cau kién ...

+ Xay hoic ldp ghép C4c bo phan cdng trinh.

+ Trang tri va hoan thién céng trinh.

- Phéi hop cong tac mot cach khoa hoc gitta cong trudng véi cac xi nghiép hoic
cac co s san xuat khac.

- Pidu dong mot cach hop 1y nhiéu don vi san xuit trong cung mot thoi gian va
trén cung mot dia diém xay dung.

- Huy dong mot cach can ddi va quan li dugc nhiéu mit nhu: Nhan luc, vat tu,
dung cu, may Mac, thiét bi, phuong tién, tién von, ... trong cad thoi gian xay
dung.

c) Yéu cau

- Nang cao ning suat lao dong cho ngudi va may MAC .

- Tuan theo qui trinh qui pham k¥ thuat hién hanh dam bao chat luong cong
trinh, tién d6 va an toan lao dong.

- Thi cong cong trinh dong tién d6 dé ra,dé nhanh chéng dua cong trinh vao ban
giao va st dung.

- Phuong phap. t6 chirc thi cong phai phu hop véi timng cong trinh va trong ting
diéu kién cu thé.

- Giam chi ph¢ xay dung dé ha gia thanh cong trinh,

2.1.2. No1 dung cta thlet ké to chirc thi cong

- Lap ké hoach san xuat cho timg tuan, théng, quy trén co s¢ ciia ké hoach thi
cong toan phan cung voi qué trinh chuan bi.

- Lap ké hoach huy dong nhan luyc tham gia vao cac qua trinh san XuAt

- Lap ké hoach cung cép vat tu, tién von, thiét bi thi cong phuc vu cho tién do
duoc dam bao.

- Tinh toan nhu cau vé dién nudc, kho Bai 16n trai va thiét ké mit bang thi cong.
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2.1.3. Nhimng nguyon tac chinh trong thiét ké t6 chtrc thi cng

- Co gidi hoa thi cong (hoidc co gidi hoa dong bd), nham méc dich rat ngan thot
gian xay dyng, nang cao chit luong cong trinh, giyp cdng nhan han ché duogc
nhitng cong viéc ning nhoc, tir d6 nang cao ning suat lao dong.

- Nong cao trinh do tay nghé cho cong nhan trong viéc str dung may Mac thiét bi
va cach t6 chirc thi cong ciia can bd cho hop 1y dap tmg tot cac yéu cau ki thuét
khi x&y dung.

- Thi cong x4y dung phan 16n 14 phai tién hanh ngoai troi, do d6 cac diéu kién vé
thoi tiét, khi hau c6 anh hudng rat 16n dén tdc do thi cong. & nude ta, mua bdo
thuong kéo dai gdy nén can tré 16n va tac hai nhiéu dén viéc xay dung. Vi vy,
thiét ké t0 chirc thi cong phai c6 ké hoach ddi pho voi thoi tiét, khi hau,...dam
bao cho cong tac thi cong van duogc tién hanh binh thudng va lién tuc.

2.2. LAP TIEN DO THI CONG CONG TReNH

2.2.1. Y nghia ciia tién do thi cong

- Ké hoach tién do thi cong 14 loai van ban kinh té k¥ thuat quan trong, trong do
chtra cac van dé then chét cua san xuat : trinh ty trién khai Cac cong tac , thoi
gian hoan thanh Cac cong tac, bién phap k¥ thuat thi cdng va an toan, bat budc
phai theo nham dam bao k¥ thuat, tién do gia thanh.

- Tién do thi cong 1a van ban dugc phé duyét mang tinh phap 1y moi hoat dong
phai phuc ting nhitng ndi dung trong tién do duoc lap dé dam bao qua trinh xay
dung duoc tién hanh lién tuc nhe nhang theo dong thu tuy ma tién d6 do duoc
1ap.

- Tién d6 thi cong gidp ngudi can b chi dao thi cong thi cong trén cong trudng
mot cach tu chu trong quo trinh tién hanh san xuat.

2.2.2. Yéu cau va ndi dung lap tién do thi cong

2.2.2.1. Yéu cau

- Su dung phuong phap thi cong lao dong khoa hoc

- Tao diéu kién tang nang suat lao dong tiét kiém vat liéu khai thac triét dé cong
suat, may MAc thiét bi.

- Trinh tu thi cong hop 16, phuong phap thi cong hién dai phu hgp voi tinh chat
va diéu kién timg cong trinh cu thé.

- Tap chung dong luc lwong vao khau san xuét trong diém.

- Pam béo su nhip nhang on dinh, lién tuc trong qué trinh san xut.

2.2.2.2. N6i dung

La 4n dinh thoi han bat dau va két thic cua tung cong viéc, sép Xép thtr tyu trién
khai céng viéc theo trinh tu co cAu nhat dinh nham chi dao san xuit mot cach
lién tuc nhip nhang dap ng yéu ciu vé thoi gian thi cong dam bao an toan lao
dong, chét luong cong trinh va Gié thanh

2.2.3. Lap tién do thi cong

2.2.3.1.Co s lap tién do thi cong

Ta can cur vao cac tai li€u sau:

- Ban v€ thi cong.

- Qui pham va tiéu chuan k¥ thuat thi cng.

- Binh muc lao dong.

- Khdi lugng cia timg cong tac.
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- Bién phap k¥ thuat thi cong.

- Kha nang ctia don vi thi cong.

- Bic diém tinh hinh dia chat thuy vin, duong xa khu vuc thi cong ...
- Thoi han hoan thanh va ban giao cdng trinh do chii dau tu dé ra.
2.2.3.2. Tinh toan khi lugng cac cong tac

Khéi luong cong tac xem chi tiét trong bang tién luong cong viée
2.2.3.3. Danh gia tién do

- Nhan lyc 12 dang tai nguyén dic biét 1a khong du trir duge. Do d6 can phai st
dung hop 1y trong sudt thoi gian thi cong.

- Céc hé sb danh gia chat luong cua biéu dd nhan luc

Hé s6 khong diéu hoa vé str dung nhan cong : (K1)

K, = A =%=1,787£1,8

th
12297

Atb = 264 Y (ngudi)

Trong d6 : - Amax : S6 cong nhan cao nhat c6 mat trén cong truong (84 ngudi)

- Atb : S6 cdng nhan trung binh trén cong trudng.

- S : Tong s6 cong lao dong : (S = 12297 cbng)

- T : Tong thoi gian thi céng (T = 264 ngay).

Heé s phéan bd lao dong khong déu : (K2)

i _ Sa _ 2176
S 12297

Trong d6 : - Sdu : Lugng lao dong doi ra so voi luong lao dong trung binh

-S: Tong sb cong lao dong

St dyng lao dong hiéu qua, nhu cau vé phuong tién thi cong, vat tu hop 1y , day

chuyén thi cong nhip nhang.

2.3.THIET KE MAT BANG THI CENG

2.3.1. Mdc dich, ¥ nghia, yéu cau cua thiét ké to chuc thi cong.

a) Moc dich

T6 chirc thi cong chia dung nhing kién thirc gidp cho ngudi can bd ky thuét

cong trinh nam vimg dugc mdt s6 nguyén tac vé lap tién ké hoach san xuat.

Pong thoi ndm viing cac van dé 1y luan cia miat bang thi cong mot cong truong

hay mét cong trinh don vi va gidp cho can bd k¥ thuat c6 cac ky thuat tong hop

vé chi dao, quan 1y thi céng cong trinh mot Cach cd hiéu qua va khoa hoc nhit.

b) i nghia

Cong tac thiét ké t6 churc thi cong gidp cho ta c6 thé dam nhiém thi cong tu chi

trong cac cong viéc sau:

- Chi dao thi cong ngoai cong truong mot cach ty chu theo ké hoach do6 dit ra.

- Sir dung va diéu dong hop 1y Cac to hop cdng nhan, C4c phuong tién thiét bi

thi cong, tao diéu kién dé tmg dung cac tién bo k¥ thuat vao thi cong.

- Piéu phdi nhip nhang cac khau phuc vu trong va ngoai cong trudng nhu :

+ Khai thac va san xuat vat liéu.

+ Gia cong ciu kién va C4c bon thanh pham.

+ Van chuyén, boc d& CAc loai vat liéu, cau kién ...

+ Xay hoic lip ghép C4c bo phan cdng trinh.

=0,177<0,2
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+ Trang tri va hoan thién cong trinh.

- Phdi hop cong tac mot cach khoa hoc giita cong truong véi cac xi nghiép hoic
cac co s san xuat khac.

- Diéu dong mot cach hop 1y nhidu don vi san xuét trong cing mot thoi gian va
trén cung mot dia diém xay dung.

- Huy dong mot cach can ddi va quan li duogc nhiéu mat nhu: Nhan luc, vat tu,
dung cu, may Mac, thiét bi, phuong ti¢n, tién von, ... trong cad thoi gian xay
dung.

¢) Y&u cau

- Nang cao ning suat lao dong cho ngudi va may MAc .

- Tuan theo qui trinh qui pham k¥ thuat hién hanh dam bao chét luong cong
trinh, tién d6 va an toan lao dong.

- Thi ¢bng cong trinh dong tién d6 dé ra,dé nhanh chéng dua cong trinh vao ban
giao va su dung.

- Phuong phap t6 chirc thi cong phai phi hop véi timg cong trinh va trong ting
dicu kién cu the.

- Giam chi phi xay dung dé ha gia thanh cong trinh.

2.3.2. Y&u cau d6i voi mit bang thi cong

Téng mat béng phal thiét ké sao cho cac co s& vat chat k¥ thuat tam phuc vu tbt
nhat cho qua trinh thi cong xay dung.Khung 1am anh hudéng dén chét luong,
cong nghé ky thuat xay dung, thoi gian xay dung céng trinh. Dam bao an toan
lao dong va vé sinh moi truong.

Giam thiéu chi phé xay dung cong trinh tam bang Cach tan dung mot phan cong
trinh d6 xay dung xong, chon loai cong trinh tam ré tién, ré thao do, di chuyén
vv. Nén b tri 0 Vi tri thudn tién, tronh di chuyén nhiéu 1an gdy 16ng pho.

Khi thlet ké tong mit bang xay dung phai tuan theo cac huong dan, céc tiéu
chuan vé thiét ké k¥ thuat, cac quy dinh vé an toan lao dong, phong chéng choy
nd va vé sinh méi truong.

Hoc tap kinh nghiém thiét ké TMBXD va t6 chuc cong truong xay dung co
trudc, manh dan ap dung cac tién bd khoa hoc k¥ thuat vé quan 1y kinh té trong
thiét ké tong mat bang xay dung

Tinh toan lap tong mit bang thi cong la dam bao tinh hiéu qua kinh te trong
cong tac quan ly, thi cong thuan 1oi, hop 1y hoo trong day truyén san xuat, tronh
truong hop di chuyen chdng chéo, giy can trd 1n nhau trong qua trinh thi cong .
Pam bao tinh 6n dinh phu hop trong cong tac phuc vu cho cdng tac thi cong,
khéng 16ng phé |, tiét kiém (tronh duogc truong hop khong dap tng du nhu cau
san xudt).

2.3.3. Tinh toan lap tong mit bang thi cong

2.3.3.1. Sb can bo cong nhan vién trén cong truong va dién tich st dung

S6 cong nhan xay dung co ban tryc tiép thi cong

- Theo biéu d6 tién do thi cong thi :Atb =47(nguoi)

S6 cong nhan lam viéc & cac xudng phu tro

B = K%xAtb , lay K=0,2

B =0,2x47= 10 (nguoi)

S6 con bo cong, nhan vién ki thuat
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C = 6%x(A+B) = 6%x(47 + 10) = 4 (nguoi)
S6 con bd nhan vién hanh chinh

= 5%x(A+B+C) = 5%x(47 + 10 +4) = 4(nguoi)
S6 nhan vién dich vu
E =5%x( A + B +C +D ) Vi cong truong trung binh S = 5%
= E=5%x(47 + 10 +4 +4 ) = 4 (nguo1)
Tong sd can bd cong nhan vién cong truong :
G=106x(A+B+C+D+E)=1,06x(47 +10+ 4+ 4+ 4) = 75 (nguoi)
(1,06 13 hé s6 ké dén nguoi nghi ém , di phép )
2.3.3.2. Dién tich sir dung cho cén bd cdng nhan vién
a) Nha lam viéc cua con bd, nhan vién ky thuat
- S6 con bo 1a: 4+4 = 8 nguoi véi tiéu chuan tam tinh 3m2/ngudi
- Dién tich str dung : S = 3x8=24 m2
Vay ta chon dién tich cua nha lam viéc ctia con bd ,nhan vién ky thuat S=28 m2
b) Dién tich nha nghi cho cdng nhan
- S ca nhiéu cdng nhét 1a Atb = 48 nguoi. Tuy nhién do cong truong & trong
thanh phé nén chi can dam bao chd & cho 30% nhan cong nhiéu nhat tiéu chuan
dién tich cho cong nhén la 3m2/nguoi .
S2 =48.0,3.3= 43,2 (m2).
Ta chon dién tich nha nghi cho cong nhan la S=60 m2
c)Dién tich nha vé sinh + nha tam
- Vi nha v¢ sinh phuc vu cho toan bg cong nhan vién trén cong truong
- Tiéu chuén 2,5m2/25ngudi

2,5

- Dién tich str dung la: S = 25 x48 = 4,8m2
Ta chon dién tich cho 2 nha vé sinh va nha tdm 1a 12 m2
d) Nha an tap thé
- S6 ca nhiéu cong nhat la Amax = 48 nguoi .Tuy nhién do cOng truong ¢ trong
thanh phd nén chi can dam bao chd & cho 40% nhan céng nhiéu nhat Tiéu chuan
dién tich cho cong nhén la 0,6 m2/nguoi.
S2 = 48x0,4x0,6 =11,52 (m2).
Ta chon va bd tri cho nha an tap thé : S =24 m2
e) Nha dé xe
- Ta chi b6 tri cho luong cong nhan trung binh ATB = 36 ngudi , trung binh mot
chd dé xe chiém 1,2m2 . Tuy nhién do cong truong & trong thanh phd nén sd
luong nguoi di xe dé 1am chi chiém khoang 40%
S =48x1,2x0,4 =23,04 m2
Ta chon dién tich dé xe cong nhan la: S=24 m2
f) Nha bao vé
- B4 tri 02 nha bao vé tai cong vao va cong ra vai dién tich 9 m2 mét phong bao
Ve,
S=18m2
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Tén phong ban Dién tich (m2)
Nha lam viéc ctia con bd ky thuat+y té 28
Nha dé xe cong nhan 24
Nha nghi ca cho cong nhan 60
Nha WC+ nha tim 12
Nha bao vé 18
Nha dn tap thé 24

2.3.3.2. Tinh toan dién tich kho Bai

2.3.3.2.1. Kho xi mang

- Hién nay vat liéu xay dung noi chung, xi mang noi riéng dugc ban rong roi
trén thi truong. Nhu cau cung tmg khong han ché, moi lac moi noi khi cong
trlnh yéu cau.Vi vay chi tinh lugng xi mang dy trr trong kho cho ngay c6 nhu
cau xi ming cao nhat (d6 tai chd). Dua vao tién d6 thi cong do lap ta xac dinh
khéi bé tong cot:  V =19,78 m3

- B€ tong da 1x2 cép do bén B20 dd sut 4 - 6 cm st dung xi mang PCB30 theo
dinh muc ta c6 khdi lugng xi mang can thiét cho 1 m3 bé tdng 1a: 439 kG/ m3

- Theo Dinh mirc 24/2005/QD- BXD

- Xi mang: 19,78.0,439 = 8,68(TAN)

- Ngoai ra tinh toan khéi luong xi mang dy trit can thiét dé 1am cac cong viéc
phu

(2000kG) dung cho cac cong viéc khac sau khi db bé tong

Xi ming: 8+2 =10 (TAN)

- Dién tich kho chtra xi mang 1a :

F = 10/Dmax= 10/ 1,3 = 7,69 m2

(trong d6 Dmax= 1,3 T/m2 la dinh muc sép xép lai vat li¢u).

- Dién tich kho c6 ké 161 di 1a:

S =a.F =1,5x7,69= 11,54 m2

- Vay chon dién tich kho chtra xi mang F = 12 m2

(Vé6i a. = 1,4-1,6 d6i voi kho kin 13y o = 1,5)

2.3.3.2.2. Kho chtra thép va gia cong thep

- Kh01 lugng thep trén cong truong phai du trir dé gia cong va lap dung cho 1
tang gom (dam, san, cot, cau thang).

- Theo s6 liéu tinh toan thi ta xac dinh khéi lugng thép 16n nhét 1a :13,68 TAN

- Binh mirc sdp xép lai vat liéu Dmax = 1,2TAN/m2.

- Dién tich kho chtra thép can thiét 1a :

F =13,68/Dmax =5,664/1,2 = 11,4 (m2)

- Pé thuan tién cho viéc sip xép, bdc d& va gia cong Vi chiéu dai thanh thép nén
ta chon kich thude kho theo F=2x13=26(m2)

2.3.3.2.3. Kho va xuong gia cong van khuon

- Lugng Van khuon sir dung 16n nhat 14 trong céac ngay gia cong lap dung von
khuun c6t dam san (S = 1364,1 m2 ). Van khudén dam san bao gom cac tAm van
khuon thép cac cay chong thép va da ngang, da doc bang gd.
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+ Thép tam: 1364,1x51,81/100 = 706,7 kg=0,707 T
+ Thép hinh: 1364,1x48,84/100 = 666,23 kg = 0,666 T
+ Go lam thanh da: 1364,1x0,496/100 = 6,77 m3
- Theo dinh muc cit chira vat lidu:
+ Thép tim: 4 - 4,5 T/m2
+ Thép hinh: 0,8 - 1,2 T/m2
+ GO lam thanh da: 1,2 - 1,8 m3/m2
Qi _ 0,707 +O,666 N 6,77 _536

- Dién tich kho:F = D i 4 1 L5 m2
- DBé thuan loi cho thi cong tinh toan kho chtra van khuén két hop xuong gia
cong voi dién tich: F = 5x3= 30 (m2) dé dam bao thuan tién khi xép cac cay
chdng theo chiéu dai.
2.3.3.2.4. Bai chtra cat vang
- Cat cho 1 ngay do bé tong 16n nhat 1a ngay do bé tong Mang voi khoi luong:
219,41 m3
- Bé tong B 20, do sut 4- 6 cm st dung xi mang PCB30 theo dinh mirc ta c6 cat
vang can thiét cho 1 m3 bé téng Ia : 0,444 m3
- Binh mirc Dmax= 2m3/m2 v&i trit lugng trong 7 ngay

F= 219,41x0, 444 _16,24m’
- Dién tich Bai: 2x3 —=Chon F =16 (m2)
2.3.3.2.5. Bai chtra da (1x2)cm
- Khéi lugng da 1x2 str dung 16n nhét cho 1 dot d6 bé tong cot, vach va 16i véi
khéi luong: 219,41 m3
- Bé tong B20 d6 sut 4 - 6 cm sur dung xi mang PCB30 theo dinh muc ta c6 da
dam can thiét cho 1 m3 bé tdng 1a: 0,860 m3

- Binh mirc Dmax= 2m3/m2 véi trit lugng trong 3 ngay
F_13219.41x0,866 _ 0 oo o
2%3 —Chon F =40 (m2)
2.3.3.2.6. Bai chira gach ‘ ’ , ,
- Gach xay cho tang dién hinh la tang c6 khoi Iuwgng 16n nhat 162 m3 véi khoi
xay gach theo dinh mtrc 550 vién cho 1 m3xay :
- Vay s0 lugng gach la: 162x550 = 89100 (vién)
Dinh mirc Dmax= 1100v/m2
F—12x 52761

- Vay dién tich can thiét 1a: 5x1100

- Chia 5 (vi ta xay trong 1 ngay nhung chi du trir gach trong 4 ngay)
- Chon dién tich xép gach F = 20m2

2.3.3.3.Tinh toan dién thi cong va sinh hoat

- Pién thi cong va chiéu sang sinh hoat .

- Dién thi cong va sinh hoat.

=19,44m’
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o | Thiét bi phuc vu thi fr)lﬁfl S6_Iuong | Tong cong
cong (W/m2) (céi) suat tiéu hao(KW)

1 May tron bé téng250I 4,1 1 4,1

2 May van thang 16ng 22 1 22

3 | Can truc thap 18,5 1 18,5

4 | Pam dui 0,8 4 3,2

5 | Pamban 1 2 2

6 May cua ban lién hop 1,2 1 1,2

7 May cit udn thép 1,2 1 1,2

8 May han 3 1 3

9 May bom nudc 1 1 1

Tong cong suat tiéu hao 56,2

- bién chiéu sang cac kho BAi, nha chi huy, y té, nha bao vé cong trinh, dién bao
v€ ngoai nha.
+ Pién trong nha:

STT | Noi chiéu sang ](?N“}lr’ng“c ?nlg)‘ tich ?W)
1 Nha chi huy + y té 15 28 420
2 Nha bao vé 15 18 270
3 Nha nghi tam ctia cng nhan 15 60 900
4 Nha in tap thé 15 24 360
5 Nha vé sinh 3 24 72

6 Nha dé xe 24 72
Tong cong sudt tidu hao | 2094

+ DPién bao v¢€ ngoai nha:

TT | Noi chiéu sang Cong suat(W)

1 Puong chinh+ cng 8x100 = 800
2 Bai gia cong 2x100 = 200
3 Cac kho, 10n trai 6x 100 = 600
4 Bdn goc tong mit bang 5x500 =2500
Tong cong 4100

Téng cong suat dung:
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[KZ —= 2 +K,) P, +K ZP]

CoS¢

pP=
Trong d6:1,1: Hé s6 tinh dén hao hut dién ap trong toan mang.

cos”: H¢ so cOng suat thiet ke ctia thiét bi (lay = 0,75)

H¢ s6 sir dung dién khong diéu hoa( K1 =0,7 ; K2=0,8; K3=1,0)

Zpl’ PPy 1a tong cdng suit cac noi tiéu thy.

1,1x(0’ X562 | 682, 094+4,1j — 64,05(KW)
Ptt = 79

- Sir dung mang ludi dién 3 pha (380/220V). Vi san xuat dung dién 380V/220V
bang cach ndi hai day nong, ciin dé thap sang dung dién thé 220V bang cach ndi
1 day nong va mot day lanh.

- Toan bo hé thdng day din sir dung day cép boc cao su, diy cap nhua dé ngam.
- Noi ¢6 can tryc hoat dong thi ludi dién phai ludn vao cap nhya dé ngém.

- Céac duong day dién dat theo duong di co thé st dung cot dién lam no1 treo den
hoac pha chiéu sang. Dung cot dién béng g5 dé dan téi noi tiéu thu, cot cach
nhau 30 m, cao hon mit dat 6,5m, chén sau dudi dat 2m. Do chung cua day cao
hon mit dat Sm.

a) Chon may bién &p

1t
P~ _6405_ 91,5(KW)

- COng suat phan khong tinh toan: Qt = ¢s¢ 0,75
St = JP?+Q? =4/64,05? +91,5% =111, 690KW

- Cong suat bicu kién tinh toan: e ’
- Chon may bién ap ba pha lam ngudi bang dau do Lién X0 san xuat c6 cong
suat dinh mic 120 KVA

b) Tinh toén day dan
- Tinh theo d§ sut dién thé cho phép:
M xZ MxZ _8386.0,883

=0,029 <10%

~10U° cos ¢ T 10xU? cosep  10x620,7
Trong d6: M — m6 men tai ( KW.Km ).
U - Pién thé danh hiéu (KV).
Z - Dién tr6 cua 1Km dai duong day.
- Gia thiét chiéu dai tir mang dién quc gia toi tram bién ap cong truong 1a 200m
- Ta 60 mO men tai M = PxL = 41,93x200 = 8386kW.m = 8,386 kW .km
- Chon day nhom c6 tiét dién t6i thiéu cho phép ddi v6i duong day cao thé 1a
Smin = 35mm?2 chon day A.35.Tra bang7.9(séch TKTMBXD) véi cos? = 0.7
duoc Z = 0,883
Nhu vay day chon A-35 1a dat yéu cau
- Chon day dan phan phéi dén phu tai
*Puong day san xuat :
- Puodng day dong luc c¢6 chiéu dai L = 100m

- Dién 4p 380/220 ¢ 2P =56 2(KW) =56200(W)
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100 P.L 100x56200x100
Ssx = K.U;.AU 57x380% x5

=13,66(mm?)

Trong d6:L = 100 m — Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu

thu

AU = 59 - D6 sut dién thé cho phép.

K =57 - Heé s6 ké dén vat liéu 1am day (dong).

Ud= 380 (V) - Dién thé ciia duong day don vi

- Chon day cép c6 4 16i day dong

- Mbi day 6 S =25mm2va[l]=205(A).

-Kiém tra diy din theo cuong do :

| = P _ P _ 56200
J3Uf.cosg +/3U,.cosp 1,73x220x0,68

Trong do: P =56,2(KW) =56200(W)

Uf=220 (V).

cos¢ =0,68:vi s6 luong dong co <10

Nhu vay day chon thoa Man diéu kién.

-Kiém tra theo d6 bén co hoc:

Péi voi day cap bang dong c6 dién thé < 1(kV) tiét dién Smin =25 mm2 .Vay
day cap d6 chon 1a thoa Man tat ca cac diéu kién

*Puodng day sinh hoat va chiéu sang:

Puong day sinh hoat va chiéu sang c6 chiéu dai L = 200m

Dién ap 220V 2P = B:194(KW) =6194(W)

200> P.L  200x6194x300
geh = KUGAU  57x220°x5

=197, 21(A) < 205(A)

= 26,94(mm?)

Trong d6:L = 300m - Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu
thu.

AU=5% - Do sut dién thé cho phép

K =57 - Heé s0 ké dén vat liéu 1am day (dong)

Ud= 220 (V) - Dién thé cua duong day don vi

Chon day cap c6 4 18i day dong, mdi day c6 S=6 mm2va[l]=75(A)

- Kiém tra day dan theo cuong do :

P___ 619 =28,15(A) < 75(A)
| = Uscoso  220x1,0

Trong do: > P =6,194(KW) =6194(W)

Uf=220(V)

cosp =1,0 : vi 1a dién thip sang.

Nhu vay day chon thoa Man diéu kién.

- Kiém tra theo dd bén co hoc:

Déi v6i day cap bang dong c6 dién thé < 1(kV) tiét dién Smin = 6 mm2 .Vay
day cap d6 chon 1a thoa Mén tat ca Cac diéu kién.

2.3.3.4. Tinh toan nudc thi cong va sinh hoat
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Luong nudc st dung dugc xac dinh trong bang sau

.SI.T Cac diém dung nudc | D.vi ijlu’(-mg( iglch(n) A x n(m3)
{\é'%’ tron vira b€ | 2 11978 195L/m3  |3,87
2 Rura cat, da 1x2 m3 | 19,78 150L/m3 2,97
3 Bao dudng bé tong |m3 | 19,78 300L/m3 5,93
4 Tron vira Xay m3 | 162 75L/m3 12,15
5 Tudi gach \ 89100 290L/1000v | 25,83
Tong cong 50,75
- Xac dinh nude dung cho san xuat:
1,2 Pm_wp'K
Psx =  8.3600
Trong d6: 1,2 - hé s6 ké dén nhiing may khong ké hét
Pmay.kdp - 1a luong nude may san xuat trong 1 kip
K = 2,2 - hé s6 sir dung nude khong didu hoa
12x2,2X50750 _ , ooy /o)
Psx =  8x3600
- Xac dinh nudc dung cho sinh hoat:
P=Pa+Pb
KNLP, o
Pa = 8.3600 (L )12‘1 luong nude dung cho sinh hoat trén cong truong

Trong do: K - la h¢ s6 khong diéu hoa K =2

N1 - S6 cong nhan trén cong truong (N1 = 106 nguoi).

Pn - Luong nudc cua cong nhan trong 1 kip & cong truong(Pn= 20L/nguo1)
2x128x20

—0,178(1/5)
Pa= 8x3600
K NZ I:)n ngay ( )
Pb = 24.3600 la lwong nudc trong khu nha &

Trong do:K: 1a hé s6 khong diéu hoa K =2,5
N2:S6 cong nhan trong khu sinh hoat (N2 = 106 nguoi).
Pn:Nhu cau nuéc cho cong nhan trén 1 ngay dém (Liy Pn=50L/ngudi)

2,5.106.50 _ 0,15(1/s)
Pb= 24.3600

Psh=Pa + Pb =0,178 + 0,153= 0,33(l/s)

- Xac dinh luu lugng nude dung cho ctru hoa:

+Ta tra bang véi loai nha co6 d6 chiu Itra 1a dang kho chay va khéi tich trong
khoang

(5 - 20) x1000m3 ta c6 :Pcc= 10(l/s)

+ Ta c0: PSx + PSH = 4,65 + 0,33=4,98(l/s)<Pcc =10(I/s)

Vay luong nudc dung trén cong truong tinh theo cong thirc :

P =0,7x( PSx+ PSH) + Pcc = 0,7.4,98 + 10 = 13,49 (I/s)
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- Gia thiét duong kinh 6ng D 2100(mm) LAy van tdc nudc chay trong duong
ong la: , N
v = 1,5 m/s 6ng dan nudc co6 duong kinh la:

\/L :\/ 4x13,49 =0,1m =100(mm)
D=

7.VV.1000 3,14x1,5x1000

- Vay chon duong kinh dng D = 100 mm d6 gia thiét 1a thoa Man

3.5. Buong tam cho cong trinh

Mit duong 1am bang d4 dam rai thanh timg 16p 15 ~ 20 cm, & mdi 16p cho xe lu
dam ki , tong chiéu day 16p da dam 13 30cm. Doc hai bén dudng c6 rénh thoot
nuée. Tiét dién ngang ctia mit duong cho 1 lan xe 13 3,5 m.

Chuong 3 : AN TOAN LAO PONG VA VE SINH MOI TRUONG

3.1. AN TOAN LAO BONG

3.1.1. An toan lao dong trong thi cong dao dat

3.1.1.1. Sy ¢b thuong gap khi cong dao dat

- Khi dao dat hd Méang c6 rat nhiéu su ¢ xay ra, Vi vay can phai chy ¥ dé co
nhitng bién phap phong ngtra, hoac khi d6 xay ra su co can nhanh chung khic
phuc dé dam bao yéu cau vé k¥ thuat va dé kip tién do thi cong.

- Pang dao dat, gip troi mua lam cho dat bi sut 16 xuong day Mang.Khi tanh
mua nhanh chong lay hét chd dat sap xubng, luc vét dat sap 1& can chira lai
20cm day hé dao so vOi cot thiét ké. Khi boc bo 16p dat chira lai nay (bang thu
cong) dén dau phai tién hanh lam 16p 16t Mang bang bé tong gach Vi ngay dén
do.

- C6 thé déng ngay cac 16p van va chdng thanh vach sau khi don xong dat sap 16
xubng Mang.

- Can c6 bién phap tiéu nudc bé miat dé khi gip mua nude khong chay tir mat
xubng day hd dao. Can lam réonh & mép hd dao dé thu nudc, phai c¢6 ronh, con
trach quanh hd Méng dé tranh nudc trén bé mit chay xuéng hé dao.

- Khi dao gip da "md coi nam chdm" hodc khéi ran nam khung hét day Mang
thi phai pha bo dé thay vao bang 10p cat pha da dam roi dam k¥ lai dé cho nén
chiu tai déu.

- Pao phai vat ngam nhu duong 6ng cap thoat nudc, day cap dién cac loai: Can
nhanh chong chuyen vi tri cong tac dé co giai phap xu 1y. Khéng dugc dé kéo dai
su co s& nguy hiém cho ving 1an can va anh huong t6i tién d6 thi cong.Néu lam
vi 6ng nudc phai khoa van trudc diém lam vi dé xur 1y ngay. Lam dat day cap
phai bao cho don vi quan ly, dong thoi nhanh chéng so tan trude khi ngat dién
dau ngudn.

3.1.1.2. An toan lao dong trong thi cong dao dat bang may

- Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai ddc ty nhién,
cling nhu trong pham vi hoat dong ctia may, khu vuc nay phai co bién bao.

Khi van hanh may phai kiém tra tinh trang may, vi tri dit may, thiét bi an toan
phanh hom, tén hiéu, &m thanh, cho may chay thir khung tai.

- Khong duoc thay ddi d6 nghiéng cua may khi gau xtGc dang mang tai hay dang
quay gan. Cam hom phanh dot ngot.

- Thuong xuyén kiém tra tinh trang cua day cap, khung dung day cép d6 nbi.
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- Trong moi truong hop khoang cach gitta cabin may va thanh hé dao phai > 1,5
m

3.1.1.3. An toan lao dong trong khi thi cong dao dit bang thi cong

- Phai trang bi du dung cu cho cong nhan theo ché d6 hién ‘hanh. Cam nguoi di
lai trong pham vi 2m tinh tr Mang dé tranh tlnh trang roi xuéng hd

- Pao dat hd Mang sau mdi tran mua phai ric cat vao bac than 1én xudng tranh
truot ngd

- Cam bd tri nguoi 1am viée trén miéng hd trong khi dang c¢6 viéc ¢ bén dudi hd
dao trong cing mot khoang ma dat cé thé roi, 16 xudng ngudi bén dudi

3.1.2. An toan lao dong trong cong tac bé tong va ct thép

3.1.2.1. An toan lao dog trong cong tac bé tong

- Trude khi d6 bé tong can bo k¥ thuat thi cong phai kiém tra viéc lp dit coffa,
cdt thép, dan gido, san cong tac, duong van chuyén. Chi duoc tién hanh d6 sau
khi d6 c0 van ban xac nhan.

- Lbi qua lai duéi khu vuc dang do bé tong phai c6 rao ngan va bién cam.
Truong hop bat budc ¢6 ngudi qua lai can 1am nhitng tim che & phia trén 16i qua
lai do.

- Cam nguoi khong c6 nhiém vy dimg & san rot vita bé tong. Cong nhan lam
nhiém vu dinh huéng, diéu chinh may, viii bom db bé tong phai c6 ging, tng.
Khi ding ddm rung dé dam bé tong can:

+ Noi dat v6i vo dam rung

+ Dung day budc cach dién ndi tir bang phan phdi dén dong co dién cua dam

+ Lam sach dam rung, lau kho va quin day dan khi 1am viéc

+ Ngimg dam rung tir 5-7 phit sau mdi 1an 1am viée lion tuc tir 30-35 phuit.

+ Cong nhan van hanh may phai dugc trang bi ung cao su cach di¢n va céc
phuong tién bao vé ca nhan khac.

+ An toan lao dong khi bado dudng bé tong

- Khi bao dudng bé tong phai dung dan gido, khong dugc diang lén cac cot
chéng hodc canh van khuon, khong duoc dung thang tua vao cic bd phan két
ciu bé tong dang bao dudng.

- Béo dudng bé tong vé ban dém hodc nhitng bo phan két cau bi che khuét phai
c6 dén chiéu sang.

3.1.2.2. An toan lao dong trong cong tac cot thép

- Gia cong cbt thép phai duoc tién hanh & khu vuc riéng, xung quanh co rao
chin va bién bao

- Cit, udn, kéo cbt thép phai dung nhiing thiét bi chuyén dung, phai c6 bién phap
ngan ngua thep vang khi cat cot thép c6 doan dai hon hodc bang 0,3m

Ban gia cong ¢t thép phai duoc ¢ dinh chic chin, néu ban gia cong cbt thép co
cong nhan lam viéc ¢ hai gia thi & gitra phai c6 ludi thép bao vé cao it nhat 1a
1,0 m. Cot thép do lam xong phai dé dong chd quy dinh

- Khi nan thang thép triin cudén bang may phal che chan bao hiém & truc cudn
trude khi mé may, hom dong co khi dua dau ndi thép vao truc cudn.

- Khi gia cong c6t thép va 1am sach ri phai trang bi day du phuong tién bao vé ca
nhan cho céng nhan

- Khung dung koo tay khi cat Cac thanh thép thanh Cac mau ngin hon 30cm.
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- Khi dyng lip cbt thép gan duong day dan dién phai cit dién, truong hop khong
cit duoc dién phai c6 bién phap ngan ngira cdt thép va cham vao day dién

3.1.3. An toan lao dong trong cong tac thi cong van khudn ciy chéng

- Van khuon dung dé d& két cau bé tong phai dugc ché tao va lip dung theo
dong yéu cau trong thiét ké thi cong dé duoc duyét.

- Van khudn ghép thanh khéi 16n phai dam bao vitng chic khi ciu lip va khi cau
lap phai tranh va cham vao cac bd két cau d6 lap trude.

- Khong duoc dé trén van khuén nhiing thiét bi vat liéu khong c6 trong thiét ké,
ké ca khong cho nhirng ngudi khong truc tiép tham gia vao viée do bé tong ding
trén van khuon.

- CAm dat va chat xép cic tAm van khuon céc bd phan ctia van khuén Ién chiéu
nghi cau thang, 1én ban cong, cac 16i di sat canh 16 hong hodc cac mép ngoai ctia
cong trinh. Khi chua giang kéo chung.

- Trude khi d6 bé tong can bo ky thuat thi cong phai kiém tra van khudn, nén cd
hu hong phai stra chira ngay. Khu vuc sira chita phai ¢6 rao ngin, bién béo.

+ An toan lao dong khi thdo d& van khuon

- Chi duoc thdo d& van khuon sau khi bé tong do dat cuong dd qui dinh theo
huéng dan cta can bo ki thuat thi cong.

- Khi th4o d& von khuun phai thdo theo trinh tu hop 1y phai ¢ bién phap dé
phong von khuun roi, hodc két cau cong trinh bi sap d6 bat ngo. Noi thdo van
khudn phai ¢6 rao ngin va bién bao.

- Trude khi thao van khudn phai thu gon hét cac vat liéu thira va cac thiét bi dat
trén cac bo phan cong trinh sap thao von khuun.

- Sau khi thdo von khuun phai che chan Cac 15 hong cua cong trinh khung duoc
dé van khudn d6 thao Ién san cong tac hodc ndm von khuun tir trén xubng, von
khuun sau khi thao phai duoc dé vao noi qui dinh.

- Thao d& van khudn dbi véi nhimg khoang d6 bé tong ¢t thép co khau do 16n
phai thuc hién day du yéu cau néu trong thiét ké vé chong do tam thoi

+ An toan lao dong khi lap dung, thao d& dan gido:

- Khe h¢ gitra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m khi
trat.

- Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San lam viéc bén
trén, san bao vé bén duoi.

- Khi dan gido cao hon 12 m phai 1am cau thang. P ddc cta cau thang < 600

L6 hong & san cong tac dé 1én xudng phai cé lan can bao vé & 3 phia

- Thudng xuyén kiém tra tit ca cac bo phan két cAu cua dan gido, gia dd, dé kip
thoi phat hién tinh trang hu hong ctia dan giao dé '¢0 bién phap stra chtra kip thoi
- Khi thao d& dan giao phai c¢6 rao ngan, bién cdm ngudi qua lai. CAm thao d&
dan gido bang cach giat do

- Khong dung lap, thdo do hoac lam viéc trén dan gido va khi tro1 mua to, giung
boo hodc gid cap 5 tra 1én

3.1.4. An toan lao dong trong cong tac di€n may

- Khong dugc stir dung van thang dé van chuyén nguoi lén xuéng,tru:é’c khi van
chuyén vat liéu thi kiém tra day cap cua may.Khi st dung toi dién thi can ndi
day tiép dia cho toi
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- P4i voi tho han phai ¢ trinh ¢ chuyén mén cao, trudc khi bat dau cong tac
han phai kiém tra hiéu chinh cac thiét bi han dién, thiét bi tiép dia va két cu
cling nhu do bén chic cach dién

- Pé phong , tiép xyc va cham C4c bo phin mang dién, bao dam cach dién tét,
phai bao che va ngéan cach cac bd phan mang dién.

- Han ché gidm céac cong viéc trén cao, ng dung cac thiét bj treo budc co khoa
ban tu dong dé thao d& két cau ra khoi Méc cau nhanh chong cong nhan co thé
dung ¢ dudi dat

3.1.5. Phong chéng choy nd

- Lam CAc hé thong chéng sot cho dan Gido kim loai va Céc cong trinh cao, Cac
cong trinh dang doc lap

- Pé phong, tiép xyc va cham C4c bd phan mang dién, bao dam cach dién tét,
phai bao che va ngan cach cac by phan mang dién.

- Hé thong dién cong trudng phai dam bao an toan, ha ngam t6i da, diy dan phal
dam bdo tai tranh hién twong qua tai dan den chap chay.

- Han ché tap trung cac vat lidu dé chay no tai cac khu vuc c6 nguy co chay nd
cao.

- Trang bi hé thong phong chdy va chita chdy tai chd nhu binh bot, cat, nudc tai
cong trudng

-Tap huan cho ban chi huy cong truong, va cong nhan trén cong truong cong tac
phong choy chita chdy tai chd va phuong an thoat hiém thoat nan khi su cb xay
ra.

- Trén mat bé‘mg chi rir huwong gid, cac duong qua lai cua xe van chuyén vat liéu,
cac bién phap thoat nguoi khi c6 sy ¢b xay ra, cavs ngudn nude chita chay.

3.1.5. An toan trong thiét ké t chirc thi cong

- Can phai thiét ké cac giai phap an toan trong thiét ké t6 chirc thi cong dé ngan
chin céc truong hop tai nan c6 thé xay ra va dua cac bién phép thi cong toi uu ,
dit van dé dam bao an toan lao dong 1én hang dau

- Tac dong ctia moi truong luu dong

- Pam bao trinh ty va thoi gian thi cdng, dam bao su nhip nhan gitta cac t6 doi
tranh chong chéo gay tré ngai 1An nhau gy mat an toan trong lao dong.

- Can phai c6 rao chin va Céc ving nguy hlem bién thé, kho vat liéu d& choy,
dé no6, khu vuc xung quanh dan Gido, gan can truc.

- Trén mit bang chi rir hudng giod, cac duong qua lai cua xe van chuyén vat liéu,
cac bién phap thoat nguoi khi ¢6 su ¢b xay ra, cavs nguon nudc chira chay...

- Nhitng noi nha kho phai bd tri ¢ nhitng noi bang phang, thoat nudc tot dé dam
bao d6 on dinh kho cac vat lidu xép chong , déng, phai xép sap dong quy cach
tranh x6 d6 bat ngd gy tai nan.

- Lam Céc hé théng chdng sot cho dan Gido kim loai va Céc cdng trinh cao, Cac
cong trinh du:ng doc lap.

- Han ché giam cac cong viéc trén cao, img dung cac thiét bi treo budc c6 khoa
ban ty dong dé thao d& két cau ra khoi Mac cau nhanh chong cong nhan cé thé
dung ¢ dudi dat.

3.2. MOI TRUONG LAO BONG

3.2.1. Giai phap han ché tiéng on
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Céc bién phap chong on phal dwoc dit ra tir khi thiét ké cong nghé va thiét bj,
thiét ké mat bang nha xuong, ..vv

a) Giam 0 on tir nguon tao on

- Lam giam cudng do tiéng dn phat ra cia may Mac va dong co bang nhiéu bién
phap k¥ thuat.

- Str dung bién phap klen trac quy hoach dé chdng dn bang cach thiét ké cac
cong doan san xudt gay On, doc hai hop khdi véi nhau va td hop riéng biét, dam
bao khoang céach véi cac cong trinh bén canh theo tiéu chuan vé sinh. Quy hoach
hop 1y CAc nha xuong co the han ché duoc sy lan chuyén cta am, giam duoc sb
luong céng nhan chiu tic dong on.

b) Cach &m

C6 thé 1am giam mirc d6 lan truyén trong khong khi bang cach dung tuong ngan,
san vO, cach am. Lam cach am cac phong vOi nguén 6n va st dung cac bién
phap giam am nhu : B6 tri cac khu vuc san xuat phat nhiéu tiéng 6n & cubi gio,
trong cay xanh xung quanh dé chong 6n. Xay tuong xung quanh cach am bang
gach rong va nhiéu 16p hodc dung cac birc vach lap kin, ctra kin.

C) Hap thu @m:d¢6 1a sir dung cac vat licu, két cAu hap thu ning luong giao dong
am. Op tran, tuong bang vat liéu hut am.

d) Str dung Cac dung cu phong hé co nhan: Str dung Cac cong cu bao hd lao
dong nhu khau trang, kinh mat, bong nat tai wv..

3.2.2. Giai phap han ché bui va y nhiém moéi truong xung quanh:

- Bao che cong trudng bang hé théng gido ding két hop voi hé thdng ludi ngan
cach cdng trinh véi khu vuc 16n can, nham dam bao vé sinh cong nghiép trong
sudt thoi gian thi cong.

- Bt va phé thai van chuyén bang xe chuyén dung c6 che ddy can than, dam bao
quy dinh cta thanh phd vé vé sinh méi trudng.

- Bao kin thiét bi va day chuyén san xuat phat sinh bui nhu may mai, may cua,
may nghién. ..

- Phun nudc tudi am cac loai vat liéu trong qua trinh thi cong phat sinh nhiéu bui
- Che day kin cac bo phan may phat sinh nhiéu bui bang vé che tir d6 dat hé
thong thu gom sir 1y bui.

- Trang bi day du phuong tién bao ho lao dong cho cong nhén trén cong trudng.
- Trén day 1a nhiing yéu cau cua quy pham an toan trong xay dyung. Khi thi cong
c4c cong trinh can tuan thi nghiom ngat nhitng quy dinh trén.
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