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CAN BQ HUONG DAN DPE TAI TOT NGHIEP

Ho va tén
Hoc ham, hoc vi
Co quan cong tac  : Truong Pai hoc Quan Iy va Cong ngh¢ Hai Phong

Noi dung hwéng dan:

Pé tai tot nghiép dugc giao ngay ..... thang .... ndm 20...

Yéu cau phai hoan thanh xong trudc ngay ..... thang .... nam 20...

ba nhan nhiém vu BDTTN ba giao nhiém vu BPTTN

Sinh vién Gidng vién hwéng dan

Hai Phong, ngay thang  nam 20....
HIEU TRUONG
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CONG HOA XA HQI CHU NGHIA VIET NAM
Pgc 1ap - Tw do - Hanh phic

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
(PHAN KET CAU)

HO VA N ZIANE VICN oot
DOn VI CONZ tAC: o e
Ho va tén sinh vi€n: ..o Chuyén nganh: .......cccceeevieeieneenns
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2. Panh gia chit lwrong cia d6 4n (so véi Ndi dung yéu cau di dé ra trong nhiém
vu D.T. T.N trén cac mit Iy luan, thuc tién, tinh toan s6 liéu...)

3. Y kién caa giang vién hwéng din tét nghiép
Pugcbaové [ | Khéongduocbaovée [ | Diémhuéngdin [ |
Hai Phong, ngay ... thang ... nam ......

Giang vién hwéng dan
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LOI MO PAU

Trong nhitng nim gan day cung voi sy phat trién cta dat nuéc, nganh xay dung
cling theo da phat trién manh m&. Trén khip cac tinh thanh trong ca nudc cac cong
trinh m&i moc 1én ngay cang nhidu. Poi v6i mot sinh vién nhu em viéc chon dé tai tot
nghiép sao cho phu hop V&i Sy phat trién chung cia nganh xay dung va phu hop Voi
ban than 1a mot van dé quan trong.

Véi su dong ¥ va huong dan cia ThS . TRAN DUNG

Em d3 chon va hoan thanh dé tai: NHA LAM VIEC 7 TANG d¢ hoan thanh
dugce dd an ndy, em dd nhan duoc sy giup d& nhiét tinh, sy huéng dan chi bao nhiing
kién thirc can thiét, nhitng tai liéu tham khao phuc vu cho d6 an ciing nhu cho thyc té
sau ndy. Em xin chan thanh bay to long biét on sau sic cua minh ddi Véi sy giup d&
quy bau d6 cua cac thay. Ciing qua ddy em xin duoc to 10ng biét on dén ban lanh dao
treong Pai Hoc Dan Lap Hai Phong, ban lanh dao Khoa Xay Dung, tat ca cac théy co
gido da tryc tiép ciing nhu gian tiép giang day trong nhitng nim hoc vira qua.

Bén canh su gitp d& cua cac thay cb 1a su gitp d& cua gia dinh, ban bé va
nhitng ngudi than da gdp phan giup em trong qué trinh thuc hién d 4n ciing nhu sudt
qua trinh hoc tap, em xin chan thanh cdm on va ghi nhan sy giup do do.

Qua trinh thyc hién d6 an tuy da c6 gang hoc hoi, xong em khong thé tranh khoi
nhitng thiéu sot do tam hiéu biét con han ché va thiéu kinh nghiém thuc té , em rat
mong mudn nhan dugc sy chi bao thém cua cac thay co dé kién thirc chuyén nganh
Clia em ngay cang hoan thi¢n.

Mot 1an nita em xin bay to long kinh trong va biét on sdu sic tdi toan thé cac
thay co gido, ngudi da day bao va truyén cho em mot nghé nghiép, mot cach sbng,
hudng cho em tré thanh mot nguoi lao dong chan chinh, cé ich cho dat nuée.

Em xin chan thanh cam on !
Hai Phong,ngay 24 thang 7 nam 2020

Sinh vién : NGUYEN MANH HIEU
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PHAN I: GIAI PHAP KIEN TRUC

o — —2
1000 W
GIAO VIEN HUONG DAN : TS. TRAN DUNG
SINH VIEN THUC HIEN : NGUYEN MANH HIEU
LOP : XD1901D
MA SO SV : 1512104002

CAC BAN VE KEM THEO:

1.MAT BANG TONG THE.
2.MAT BANG TANG 1,

3.MAT BANG TANG PIEN HiNH.
4.MAT BANG MAL

5.MAT PUNG TRUC 1-13

6.MAT PUNG TRUC D-A’
7.MAT CAT + CHI TIET
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CHUONG 1. THIET KE KIEN TRUC

1. GIOI THIEU CONG TRINH

- Tén cong trinh: Nha 1am viéc 7 tang

- Dia diém xay dung: Khu coéng nghiép Bic Giang

- Quy mo cong trinh:

Cong trinh ¢6 7 ting hop khoi:

+ Chiéu cao toan bd cong trinh: 29 (m)

+ Chiéu dai: 54 (m)

+ Chiéu rong: 16,6 (m)

Cong trinh duoc xay dung trén khi dat da san gat bang phang va c6 dién tich
xdy dung khoang 900 (m?) nim trén khu dét c6 téng dién tich 9000 (m?).

- Chuc nang phuc vu: Cong trinh dugc xay dung phuc vu véi chiic nang dap
ng nhu cau lam viéc cho c4n bd va toan thé nhan vién.

Tang 1: Gom cac phong lam viéc, sanh chinh, phong khach

Tang 2 dén tang 7: Gom cac phong 1am viéc,phong hop khac.

2. GIAI PHAP KIEN TRUC

2.1. Giai phap to chirc khong gian thong qua mit bing va mit ciit cong
trinh.

- Cong trinh duoc bd tri trung tAm khu dt tao su bé thé ciing nhu thuan tién cho
giao thong, quy hoach twong lai cia khu dat.

- Cong trinh ¢6 1 sanh chinh tai ting 1nham tao sy bé thé thoang dang cho cong
trinh dong thoi dau nat giao thong chinh cia toa nha.

- Vé sinh chung duogc bd tri tai mdi ting, ¢ cudi hanh lanh ¢am bao sy kin do
cling nhu v¢é sinh chung cta khu nha.

2.2. Giai phap vé mit dieng va hinh khdi kién tric cong trinh.
- Cong trinh ¢6 tong chicu cao 1a 29 m, gom 7 tang chinh va 1 tum mai, moi

tang cao 3,7 m.

- Cong trinh duogc thiét ké dang hinh khdi theo phong cach hién dai va st dung
hé théng cira di, cira s6 duoc 1am bang gd két hop véi cac vach kinh 1am nén su sang
trong cho nha lam viéc.

- Vé bé ngoai ciia cong trinh do dic diém co cdu bén trong vé mat bd cuc mat
bang, giai phap két cau, tinh nang vat liéu ciing nhu diéu kién quy hoach kién triic
quyét dinh.

- Nhin tir huéng truc 1 — 13 cong trinh ¢ tong chiéu cao 25,9 m cic tang co
chiéu cao 3,7 m ¢6 1 cau thang bo & giita va 2 cau thang bo ¢ dau hanh lang mdi tang
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- Cong trinh duoc phat trién 1én chiéu cao mot cach lién tuc va don diéu vi vat
khong c6 sy thay d6i dot ngot nha theo chiéu cao nén khong gy ra nhiing bién d6 dao
dong lon tap trung ¢ do.

2.3. Giai phap giao thong va thoat hiém ciia cong trinh.

- Giai phap giao thong doc: P06 13 cac hanh lang duoc b tri tir ting 1 dén tang
7. Cac hanh lang nay duoc ndi véi cac nat giao thong theo phuong ding (cau thang),
phai dam bao thuan tién va dam bao luu thoat nguoi khi ¢é su ¢d xay ra. Chiéu rong
cua hanh lang 1a 3 m, ctra di cac phong c6 canh mé ra phia ngoai.

- Giai phéap giao thong dimg: Cong trinh duoc bd tri 3 cau thang bo va 2 cau
thang may, thuan tién cho giao thong di lai.

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

2.4. Giai phap thong gié va chiéu sang tw nhién cho cong trinh.

- Cong trinh dugc xay dung tai vi tri thuan lgi 4 mat thong thoang khong co vat
can cho nén & cong trinh nay ta chon giai phap thong gié va chiéu sang tu nhién dam
bao moi nguoi lam viée duoc thoai mai, hiéu qua, nhanh chéng phuc hdi stc khoe sau
nhitng gio 1am viéc cang thing.

- V& quy hoach: Xung quanh cong trinh trong nhiéu bon hoa, ciy xanh dé dan
gi6, che nang, chan buyi, chéng on. Tao canh quan dep than thién mai truong.

- V& thiét ké: Cac phong 1am viéc duoc don gi6 truc tiép, va don gié qua cac 16
ctra, hanh lang dé d& dan gié xuyén phong.

- V& noi bo cong trinh: Cac phong 1am viéc dugc thong gié truc tiép qua 15 cira
hanh lang, thong gié xuyén phong.

- Chiéu sang: Chiéu sang tu nhién, cac phong déu co cac cira so dé tiép nhan
sanh sang bén ngoai. Toan bd cac cira s6 duoc thiét ké co thé mé canh dé tiép nhan
anh sang ty nhién tir bén ngoai vao trong phong.

- Ngoai dién tich ctra dé liy anh sang ty nhién trén ta con bé tri cac hé thong
bong dén i 6ng thap sang trong nha cho cong trinh vé budi toi.

2.5. Giai phap so b vé hé két cAu cong trinh va vit li¢u xdy dung cong
trinh.

- Giai phap so bo vé h¢ két cau cong trinh va cau kién chiu luc chinh cho cong trinh:

+ Phan méng: Theo kién triic cong trinh, cong trinh 13 nha cao tang chiu tai
trong Ion, diéu kién dia chat cong trinh tdt, do vay ta chon giai phap mong coc ép.

+ Phan than:

- Két cau hé khung céng trinh: Khung bé tong cot thép chiu luc toan khdi chiu
tai trong dung va tai trong ngang, san bé tong cot thép chiu tai trong ban than cua san

va cac hoat tai st dung trén no co thé co.
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>Chon giai phap bé tong cot thép toan khdi co cac wu diém 16n, thoa man
tinh da dang can thiét cua viéc b tri khong gian va hinh khéi Kién trac trong cac do
thi. Bé tong toan khdi duoc su dung rong rai nho nhiing tién bo ki thuat trong cac linh
VUC San Xuat bé tong twoi cung cap dén cong trinh, ki thuat van khuén tim Ion... lam
cho thoi gian thi cong duoc rat ngin, chat lugng két cau duoc dam bao, ha chi phi gia
thanh xay dung. Dat do tin cay cao vé cuong d6 va do on dinh.

- Két cdu h¢ san:

Hé san BTCT d6 toan khdi, chiu tai trong ngang, chiéu day san duoc tinh toan
theo tai trong tac dung 1én san. Vat liéu bé tong Cap do bén B20, cbt thép nhom AL

- Thiét ké dam doc:

Céac dam doc cua cong trinh lam nhiém vy dam bao d6 cimg khong gian cho hé
khung (ngoai mit phang khung) chiu céc tai trong do san truyén vao va tuong bao che
bén trén. Dam doc lién két véi hé khung phang tai cac nut khung. Toan bd cac dam
doc sir dung vat liéu bé tong Cip do bén B20. Thép doc chiu luc cho dam dung thép
nhom AlI

- Thiét ké két cdu cde cau thang bg: Hé théng cac thang duoc thiét ké bang két
C4u bé tong cdt thép bao gdm 2 thang may va 3 thang bd, mdi thang bd ¢ 2 vé tao
thuan loi cho nhu cau st dung. Vat liéu bé tong cap do bén B20, cbt thép nhom AlL

- Gidi phdo so bé lya chon vt lidu va két cau xdy dung: Vat liéu sir dung trong
cong trinh chu yéu 1a gach, xi ming, kinh rat thinh hanh trén thi trudng, hé thong cua
di, cira s6 dugc lam bang gd két hop véi cac vach kinh.

2.6. Giai phap vé phong chay va chong sét.

- Pé ngin chan su ¢ chay no co thé xay ra tai moi tang déu co hé thong bién
bao phong chay, bién cam hat thude va bién hudng din cac quy trinh thuc hién khi xay
ra chdy, nd. Cong trinh c6 bé nuéc ngam du trix dé ciru hoa khi c¢6 hoa hoan xay ra,
MJi tang déu bé tri hé thong binh chita chay phong khi c6 su ¢o chdy.

- Viéc to chirc thoat ngudi khi xay ra su ¢d ciing rat quan trong, Dong ngudi khi
thoat thudong cham hon so véi binh thuong do vay cac 16i thoat hiém thudng 1a ngan
nhat dong thoi tac dung cua 16i thoat hiém nay ciing phai hitu dung trong diéu kién str
dung binh thuong.

- Giai phap 3 cau thang bo két hop 2 thang mdy 14 giai phap hop 1y nhét vira tan
dung kha niang luu thong trong nha va thoat nguoi khi co su cd.

- Heé théng chéng sét gdm: Kim thu 16, hé thong day thu 161, hé thong day dan
bang thép, coc ndi dat. Tat ca déu thiét ké theo diing quy pham hién hanh. Toan bo
tram bién thé, tu dién, thiét bi ding dién ¢ dinh déu phai c6 hé thong néi dat an toan.

2.7. Giai phap ky thuat khac.
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- Cép dién: Ngudn cap dién tir ludi dién cua thanh phd din dén tram dién chung
cha cong trinh, va cac hé théng day dan duoc thiét ké chim trong tudng dua tdi cac phong.

- Cap nudc: Ngudn nude dugc lay tir hé thdng cip nuéc caa thanh phd, thong
qua cac 6ng dan vao bé chira. Dung tich ciia bé dugc thiét ké trén co sé $6 lugng nguoi
sir dung va luong dy trir dé phong sy ¢ mat nude cé thé xay ra. Hé théng duong dng
dugc bd tri ngdm trong turong ngin dén cac khu vé sinh. Va cir mdi tang ta phai dé ra 2
hong nudc cuu hoa.

- Thoat nudc: Gom thoat nude mua va nudc thai.

+ Thoat nudc mua: Gom c6 cac hé thong duong ong nhua din nudce chay tir
mai xubng hé thong thoat nudc cia cong trinh ra hé thng thoat thoat nudc chung cua
thanh phd.

+ Thoat nudc thai sinh hoat: Hé thdng thoat nudce sinh hoat dugc thiét ké chay
thang dtng ngay tir thiét bi WC va dan ra dng thoat nude trong cho toan bo khu WC
va chay xudng tang trét xudng hé ga hoic bé phdt mai cho chay vao hé théng thoat
nuéc chung, dudng 6ng dan dam bao phai kin, khong ro ri.

+ Heé théng khu vé sinh tu hoai.

+ B4 tri hé thdng céc thung rac & cic ting va nhan vién don vé sinh thu gom rac
tung ngay.

- Giai phap vé cay xanh: Pé tao cho coéng trinh mang dang vé hai hoa, nhe
nhang trong kién tric tong thé chung chir khong don thuan 1a mot khdi bé tong cot
thép, ta bo tri xung quanh cong trinh cdy xanh phu hop dé vira tao déng vé Kkién truc,
vira tao ra moi truong xanh — sach — dep xung quanh cong trinh.

3. Két luan

- Cong trinh duoc thiét ké dap ung tét nhu cau lam viéc cia ngudi sir dung,
canh quan hai hoa, dam bao vé my thuat, d6 bén viing va kinh té, bao dam méi truong
va diéu kién 1am viéc cua can bo, cong nhan vién.

- Cong trinh dugc thiét ké dya theo tiéu chuan thiét ké TCVN 4601 — 1998.

4. Phu luc

Ban v& kém theo.
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PHAN I
KET CAU

& O — 2 &
»— 4500 —%
Nhiém vu :
> Thiét ké san tang 3
> Thiét ké khung truc 5
> Thiét ké mong truc 5
CAC BAN VE KEM THEO:

1.MAT BANG TONG THE.
2.MAT BANG TANG 1

3.MAT BANG TANG PIEN HiNH.
4.MAT BANG MAL

5.MAT PUNG TRUC 1-13

6.MAT PUNG TRUC D-A’

7.MAT CAT TRUC A-A,B-B
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CO SO TINH TOAN

1.1. Cac tai liéu sir dung trong tinh toan
1. TCVN 5574-2012: Tiéu chuan thiét I& két cdu bé tong cbt thép.
2. TCVN 2737-1995: Tiéu chuan tai trong va tac dong.
1.2. Tai liéu tham khao.
1.Hudng dan sir dung chuwong trinh SAP 2000.v14.2 — Ths.Hoang Hiéu Nghia.
Ks Trinh Duy Thanh
2. San sudn BTCT toan khdi — ThS.Nguyén Duy Bén, ThS. Mai Trong Binh,
ThS. Nguyén Trudng Thang.
3. Két cau bétong cbt thép ( phan ciu kién co ban) — PGS.TS. Phan Quang
Minh, Gs. Ts. Ngo Thé Phong, Gs. Ts. Nguyén Dinh Cdng.
4. Két cau bétong cot thép (phan két cau nha ctra) — GS.TS. Ngo Thé Phong,
Pgs. Ts. Ly Tran Cuong, Ts Trinh Thanh Pam, PGS.TS. Nguyén Lé Ninh.
5. Két cdu nha cao ting bé tong cdt thép — Ths. Hoang Hiéu Nghia

6. Khung bé tong cdt thép toan khdi — PGS.TS.Lé Ba Hué.
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CHUONG 2. PHAN TiCH LUA CHON GIAI PHAP KET CAU
CONG TRINH.TINH TOAN NQI LUC
2.1. LUA CHQN CAC LOAI VAT LIEU CHO CONG TRINH.

Hién nay & Viét Nam, vat liéu dung cho két ciu nha cao tang thudng sir dung 13
kim loai (cha yéu 1a thép) hodc bé tong cbt thép.

-Néu dung két cdu thép cho nha cao tang thi viéc dam bao thi cong tot cac moi
ndi 1a rat kho khan, mat khac gia thanh cong trinh bang thép thuong cao ma chi phi
cho viéc bao quan cau kién khi cong trinh di vao st dung 1a rat tén kém.

- Két cau bang bé tong cbt thép 1am cho cong trinh ¢6 trong lwong ban than 16n,
cong trinh nang né hon dan dén két ciu mong 16n. Tuy nhién, két ciu bé tong cdt thép
khic phuc duoc mot sé nhuoc diém cua két cu thép: nhu thi cong don gian hon, vat
liéu ré hon, bén v&i moi trrong va nhiét do, ngoai ra giai phap nay tan dung dugc tinh
chiu nén rat tét cua bé tong va tinh chiu kéo ctia cbt thép bang cach dit nd vao ving
kéo cua cot thép.

Tir nhitng phan tich trén, ta lva chon bé tong cbt thép 1a vat lidu cho két cau
cong trinh, va dé hop 1y véi két ciu nha cao tang ta sir dung bé téng mac cao.

- Céc vat liéu xdy dung cha yéu nhu: gach, cat, d4, xi ming doc san xuat tai dia
phuong dé ha gia thanh cong trinh. C6 thi nghiém x4c dinh tinh chét co i trude khi dung.

- Bé tong cap do bén B20: R, =11,5 MPa
Rpt = 0,9 Mpa
E, =27.10° MPa

— Cbt thép:
+ Néu d < 10mm thi dung cbt thép nhém CI co:
R, =225MPa
Rey = 175MPa

E, = 21.10" MPa
+ Néu d > 10mm thi dung cot thép nhém CII co:
Rs = 280 MPa
Rew = 225 MPa
E, = 21.10* MPa

- Trabang : Bé tong B20 : Yoz = 1;
Thép CI : &r = 0,645; ar = 0,437
Thép CII : &r = 0,623; ag = 0,429
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2. LUA CHON CAC GIAI PHAP KET CAU CHO CONG TRINH.

Déi voi viéc thiét ké cong trinh, viéc luya chon giai phap két ciu déong mot vai
trd rat quan trong, boi vi viéc lva chon trong giai doan nay s& quyét dinh truc tiép dén
gi4 thanh ciing nhu chat luong cong trinh. C6 nhiéu giai phap két cu c6 thé dam bao
kha ning 1am viéc cua cong trinh do vay dé lya chon dugc mot giai phap két cdu phu
hop can phai dua trén nhitng diéu kién cu thé cta cong trinh.

- Dua vao dic diém cong trinh.

- Tai trong tac dung vao cong trinh.

- Yéu cau cua kién trac vé hinh dang, cong ning, tinh thich dung.

- Xuat phat tir dic diém cong trinh 13 khéi nha nhiéu tang (7tang ), chiéu cao
cong trinh 16n, tai trong tac dung vao cong trinh twong d6i phic tap. Nén can c6 hé két
cau chiu luc hop 1y va hiéu qua. Phan loai cac giai phap két cau.

2.1. Két cau chiju lwe chinh (cac dang két cau khung)
2.1.1.H¢ khung chiu lyc.

- H¢ ket cau thuan khung c6 kha nang tao ra cac khong gian 16n, linh hoat thich
hop Véi cac cong trinh cong cong. Hé két cau khung c6 so dd lam viéc rd rang nhung
nhuogc diém 1a kém hiéu qua khi chiéu cao cong trinh 16n, kha nang chiu tai trong ngang
kém, bién dang 16n. Dé dap tng dugcyéu cau bién dang nho thi mat cat tiét dién, dam
cot phai 16n nén lang phi khong gian sir dung, vat lidu, thép phai dat nhiéu.

- Trong thuc té két ciu thuan khung BTCT duoc sir dung cho cac cong trinh ¢o
chiéu cao 20 tang d6i vai cap phong chong dong dat <7, 15 tang dbi voi nha trong
ving c6 chan dong dong dat dén cap 8 va 10 tang ddi véi cap 9.

2.1.2. Hé két cau vdch ciing 16i citng.

- Hé két cau vach cting c6 thé doc bo tri thanh hé thong thanh 1 phuong,2
phuong hoic lién két lai thanh cac hé khong gian goi 1a 161 ctimg. Pic diém quan trong
cua loai két ciu nay 1a kha nang chiu lyc ngang tét nén thuongduoc sir dung cho céc
cong trinh ¢6 chiéu cao trén 20 tang.

- Tuy nhién d¢ cung theo phuong ngang cua cua cac vach tuong chi to ra hiéu
qua & nhitng do cao nhat dinh. Khi chiéu cao cong trinh 16n thi ban than vach ciing phai
¢6 kich thudc du I6n ma diéu d6 kho c6 thé thuc hién duoc. Ngoai ra hé théng vach
ctng trong cong trinh 13 su can try dé tao ra cac khong gian rong.

- Trong thuc té, hé két ciu vach cimg duoc sir dung cé hiéu qua cho cac ngdi nha
dudi 40 tang véi cip phong chéng dong dat cip 7, do cao gidi han bi giam di néu cép
phong chdng dong dét cao hon.
2.1.3.H¢ két cdu khung giang (khung va vich citng).

- Hé két cau khung giang (khung va véach cing) duoc tao ra bang su két hop hé
thdng khung va hé thdng vach cting. Hé thong vach cimg thuong duoc tao ra tai khu vuc
cau thang bg, cau thang may. Khu vé sinh chung hoic & cac tudong bién 1a cac khu vuc
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c¢6 tuong lién tuc nhiéu ting. Hé théng khung duoc bd tri tai cac khu vuc con lai cua
ngdi nha. Hai hé thong khung va vach dugc lién két véi nhau qua hé két cau san trong
truong hop nay hé san lién khdi co ¥ nghia rat 16n. Thuong trong hé thdng két cau nay
hé thong vach dong vai tro chir yéu chiu tai trong ngang. Hé khung chu yéu doc thiét ké
dé chiu tai trong thang ding. Sy phan 16 chirc ning ndy tao didu kién dé tdi wu hod cac
cau kién, giam bét kich thude cot va dam dap ung duoc yéu cau cua kién trac.

- Loai két cdu nay duoc sir dung cho cac ngdi nha dudi 40 tng véi cap phong chdng
dong dét < 7; 30 tang ddi véi nha trong viing c6 dong dat cap 8; 20 ting ddi véi cap 9.

Két luan : Cong trinh “Nha lam vig¢c 7 ting” 1a cong trinh cao 7 tang, chiéu
cao trung binh mdi tang 1a 3,7m, budc nhip trung binh 1a 6,8 m. Vi vay tai trong theo
phuong dimg va phuong ngang 13 kha 16n. Pong thoi, do dic diém cua cong trinh 1a
tru s¢ lam viéc yéu cau dam bao vé mit kién trac, cong nang, tinh thich dung.

Kich thudc cuia cong trinh theo phuong ngang 1a 16,6m, theo phuong doc la
54m, theo phuong ding 1a 29m.Tir nhiing dic diém trén ta thay s dung phuong an
Khung BTCT chiu lwe 1a hop 1y hon ca.

Céng trinh c6 chiéu dai 16n so véi chiéu rong ( H>2B) thi ta nén chon hé khung phéng

dé tinh toan vi tinh toan khung phang don gian hon va ting d6 an toan cho cong trinh. ..
2.2. Phén tich lya chon giai phap két ciu san.
2.2.1. Phuwong dn san swon BTCT toan khéi:

CAu tao hé két cAu san bao gém hé dim chinh phu va ban san.

Uu diém: Ly thuyét tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong
don gian, dugc st dung phd bién ¢ nudc ta voi cong nghé thi cong phong phi nén
thuan tién cho viéc lya chon cong nghé thi cong. Chét lwong dam bao do c6 nhiéu kinh
nghiém thiét ké va thi cong trudc day.

Nhaoe diém: chiéu cao va do vong cua ban san rat 16n khi vuot khau do 16n, hé
dam phu bé tri nho 1é voi nhitng cong trinh khéng c6 hé théng cot giira, dan dén chiéu
cao thong thay mdi tang thap hoic phai nang cao chiéu cao tang, khong ¢ lgi cho két
cau khi chiu tai trong ngang. Khong gian kién trac bé tri nho 1&, khé tan dung. Khong
tiét kiém thoi gian va chi phi vat liéu, khong tiét kiém doc khong gian st dung.

2.2.2 .Phuwong dan san 6 co BTCT:

Céu tao hé két ciu san bao gdbm hé dim vudng goc véi nhau theo hai phuong,
chia ban san thanh cac 6 ban ké bdn canh c6 nhip bé, theo yéu cAu cAu tao khoang cach
giita cac dim khong qua 2m. Cac dam chinh c6 thé 1am & dang dam bet dé tiét kiém
khung gian str dung trong phong. Phii hop cho nha c¢6 hé thong 16i cot vudng.

Uu diém: Tranh duoc c6 qua nhiéu cot bén trong nén tiét kiém duoc khong
gian st dung va c6 kién trac dep, thich hop véi cac cong trinh yéu cau thAm m§ cao va
khong gian str dung 16n nhu hoi trudng, cau lac bo. Kha ning chiu lyc tbt, thuan tién
cho bb tri mat bang.

Nhuwoc diém: Khong tiét kiém, thi cong phic tap. Mat khac, khi mat bang san

qua rong can phai b tri thém cac dam chinh. Vi vay,n6 ciing khong tranh dugc nhing

SVTH:NGUYEN MANH HIZU —MSV:1512104002



han ché do chiéu cao dim chinh phai 16n dé giam d6 viing. Viéc két hop sir dung dam
chinh dang dam bet dé giam chiéu cao diam c6 thé duoc thuc hién nhung chi phi ciing
s& tang cao vé kich thudc dam rét 16n.

2.2.3.Phuong dn san khéng dam (san nam)

CAu tao gom céc ban ké truc tiép 1én cot. Pau cot lam mii cot dé dam bao lién
két chic chan va tranh hién twong dam thung ban san. Phu hop véi mat bang c6 cac 6
san c¢6 kich thudc nh nhau.

Uu diém: Chiéu cao két ciu nho nén giam dugc chiéu cao cong trinh, tiét kiém
dugc khong gian str dung. Thich hop véi nhitng cong trinh c¢6 khau do vira (6 + 8 m)
va rat kinh té véi nhing loai san chiu tai trong >1000 kg/m?.

Nhuoc diém: Chiéu day ban san 16n, ton vat lidu, tinh toan phirc tap. Thi cong
kho vi n6 khong dugc st dung phd bién & ndc ta hién nay, nhng véi huéng xay dung
nhiéu nha cao tang, trong tuong lai loai san nay s& duoc st dung rat phd bién trong
viéc thiét ké nha cao tang.

=> Két luan: Cin ct vao dic diém kién tric va dic diém két cdu cua cong
trinh, thuc té thi cong va co so phan tich so bd & trén, Em di dén két luan lya chon
phuong an San swon BTCT toan khoi khong bo tri dam phu,chi cé cac dam qua cot

3. TINH TOAN KHUNG TRUC 5

Khung 1a két cau hé thanh, bao gém cac thanh ngang goi 1a dim, cac thanh dung
goi la cot.

Khung BTCT 1a loai két cau rat pho bién, st dung lam két cau chiu luc chinh
trong hau hét cc cong trinh xay dung dan dung va cong nghiép. Khung c6 thé thi cong
toan khoi hoic lap ghép. Két ciu khung BTCT toan khéi duoc sir dung rong rai nho
nhitng wu diém: Pa dang, linh dong vé tao dang kién trac, do cing cong trinh 16n.

- Cong trinh: “Nha lam viéc 7 tang” vé6i két cau chiu luc chinh 13 hé khung bé
tong cot thép toan khoi.

- Can clr vao budc cot, nhip cua dam khung ngang, ta nhan thiy phuong doc
nha c6 sé lwong cot nhidu hon phuong ngang nha nén c¢6 xu huéng 6n dinh hon. Nhu
vay lay phuong ngang 14 phuong nguy hiém hon dé tinh toan.

- So dd tinh khung 1a khung phang theo phuong ngang nha, dya vao ban vé
thiét ké kién tric ta xac dinh dugc hinh dang cua khung (nhip, chiéu cao tang), kich
thudc tiét dién cot, dam duoc tinh toan chon so bo, lién két gitra cac cau kién 1a ctng
tai nat, lién két mong voi chan cot 1a lién két ngam.

- Dya vao tai trong tac dung 1én san ( Tinh tai, hoat tai ) cac cau kién va kich
thude 6 ban ta tién hanh tinh toan noi luc, tir d6 tinh toan sb lwong cdt thép can thiét
cho mdi loai cdu kién va bd tri cdt thép cho hop 1y ddng thdi tinh toan chét tai 1én
khung. Khung truc 5 1a khung c¢6 3 nhip ,7 ting. So d6 khung bé tri qua truc A,B,C,D.
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NhipBC = 3,7m ; nhip AB=CD =6,8m

Tai trong tac dung Ién khung bao gom:

- Tinh tai.

- Hoat tai san.

- Hoat tai gio.
4. LAP CAC MAT BANG KET CAU, PAT TEN CHO CAC CAU KIEN, LUA
CHON SO BQ KiCH THUGC CAC CAU KIEN.

4.1.Lya chon so bd kich thwée cac cau kién
4.1.1 Chon so b tiét dién dam

1
Cong thirc chon so bo : hy = —xIy
my

Trong do: mg = (8+12) véi dam chinh
mg = (12+20) v6i dam phu.
Bé rong: b =(0,3-0,5) hq

a. Dam trong phong (DC;AB)
Nhip dam L= 6800 mm.

he = (£~ 2L = (2 ~ L )6800 = 567~ 850mm; chon h = 600 mm.
8 12 8 12

Chon b theo diéu kién dam bao su 6n dinh cua két cau

bgc = (0.3+0.5)600=180~300 mm, chon b = 300 mm.

Vay kich thuéc dam chinh theo nhip I6n 6,8m 1a : bxh =300x600 mm.

Véi dam mai,do tai trong nho nén ta chon chiéu cao nho hon hyy, = 0,5m = 500
cm
b. Ddm ngodi hanh lang ( BC)

Nhip dam L= 3000 mm.

h=(t-Ly=2-1)3000=375~ 250 mm: chon h =350 mm.
8 12 8 12

b = (0.3+0.5)h =105~175 mm,
Vi la dam khung dé dam bao diéu kién on dinh caa két cau chon b = 300 mm.
Kich thuéc dam ngoai hanh lang 14 : bxh =300x350 mm.

c. Dam doc nha
Nhip dam 1a L = B = 4500 mm.
h= (%«« %)L = (%~%)4500 = 225 ~ 375 mm; chon h = 350 mm
Chon b theo diéu kién dam bao sy 6n dinh cua két cu:
b =(0.3-0.5)350 = 105-175 mm, chon b = 220 mm
Kich thudc dam doc nha: bxh = 220x350 mm
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4.1.2 Chon kich thwéc chiéu day san
a. Vdi san trong phong
Xét 6 ban c6 kich thusc Ly x L, = 4500 x 6800 (mm).

Ty s6: 2 taco % =1,51 <2 = O ban 1am viéc theo hai phuong( loai ban ké bn
canh).
Y \ . \ , . ~ , D x |—l
Chiéu day ban san dugc xac dinh theo cong thiac: h, = -

Trong do:

D = (0,8+1,4), 1a hé sé phu thudc tai trong. Lay D = 1
1: 1a canh ngan trong 6 san, 1= 4500 (mm).

m=35+45 v&i ban ké bon canh.
m=30+35 voi ban ké hai canh (ban loai dam)
Ban ké bon canh ta chon m = 45.

Thay sb vao ta co :

h, =L x 2 = 4500 x — = 100 (mm) = 10 (cm) .
m 45
~ Vay chon chiéu day ban hy= 10 cm > hy;n=6 cm thod man céc dieu kién cau tao
cho tat ca cac 6 ban.
b. Véi san hanh lang

Xét 6 ban ¢6 kich thudc Ly x Ly = 3000 x 4500 (mm).

Ty s6: E ta co % =1,5 <2 = O ban lam viéc theo hai phuong( loai ban ké bdn
canh).
=> hgy =L x % = 3000 x 3—15 = 85,7 (mm) => chon hg, =10 cm

4.1.3 Chon so b¢ tiét dién cot:
Tiét dién cua cot duge chon theo nguyén ly cAu tao két cAu bé tong cdt thép, cAu kién

chiu nén.
- Dién tich tiét dién ngang cua cot duoc xac dinh theo cong thic:
_ N
Fo = kg
- Trong do:

+k=1,2+1,5: Hé s6 du trit ké dén anh huong cia moémen. Chon k =1,2

+ Fp: Dién tich tiét dién ngang cua cot

+ Rp: Cuong dd chiu nén tinh todn cia bétong .Ta chédn b*t«ng B20
Cd Rp=115Mpa=115 kG/cm?

+ N: Luc nén 16n nhit co6 thé xuat hién trong cot.

N: C6 thé xé4c dinh so bd theo cong thirc: N=S x q x n

Trong do:
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- S: Dién tich truyén tai vé cot
- q: Tinh tai + hoat tai tic dung ldy theo kinh nghiém thiét ké
San day (10-14cm) 14y q=(1-1,4)T/m*  Chon q=1T/m?= 10 MPa.
- n: S san phia trén tiét dién dang xét.
a. Cot giira truc B,C (C,)
S=4,5x4,9 =22,05 m?
N = 7x22,05x1000 = 154350 kG
Dién tich tiét dién ngang cua cot:
154350
115

Feot = 1,2% =1342,2 cm?

—= Chon c6t ¢c6 tiét dién: 300x500 mm

+ Kiém tra kich thudc cot da chon:

Chiéu cao cua tang c6 tiét dien cot (300x500) 1a: H= 3,7 (m)

Két cau khung nha nhiéu tang, nhiéu nhip — Chiéu dai tinh toan cta cot duoc
xac dinh theo cong thuc: 1o =0,7xH =0,7x3,7 = 2,59(m)

Pomanh 1 2=22-86<30
b 30

— Vay cot c6 tiét dién (300x500) mm dam bao diéu kién on dinh.
b. Cot bién truc A,D (C,)

S =4,5%3,4 =153 m?

N = 7x15,3x1000 = 107100 kG = 107,1 T

Dién tich tiét dién ngang cua cot:

Fop = 1,2x221% = 931 3 cm?
: 115

— Chon ¢t c6 tiét dién: 220x500 mm

+ Kiém tra kich thuéc cot da chon:

Chiéu cao cua tang c6 tiét dién cot (220x500) 1a: H = 3,7(m)

Két cau khung nha nhiéu tang, nhiéu nhip — Chiéu dai tinh toan cua cot dugc
xac dinh theo cong thuc: 1o =0,7xH =0,7x3,7 = 2,59(m)

Po manh : 2 =22 =86 <30
b 30
— Véi cot ¢o tiét dién (220x500) mm dam bao diéu kién 6n dinh.
% Vay chon so b tiét dién cot cho cac tang nhu sau:
*Tang 1,2,3 4
+ Cot bién : bexhe = 220x500 (mm)
+ Cot gitra : bexh, = 300x500 (mm)
e Tang 5,6,7
+ Cot bién : bxh, = 220x400 (mm)
+ Cot gitra : bxh, = 300400 (mm)
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HINH 1.DIEN TiCH CHIU TAI CUA CQT TRUC 5

4.1.4 Chon kich thuoc tuong :
* Tuong bao.

Puoc xiy chung quanh chu vi nha, do yéu cau chéng tham, chéng 4m nén
tuong day 22cm xay bang gach dic M75. Tudng c6 hai 16p trat day 2x1,5cm.
Ngoai ra tuong 22cm cling dugc xay lam tuong ngan cach gitra cac phong vai
nhau.
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5.50 PO TINH TOAN KHUNG PHANG TRUC 5
5.1. So’ do hinh hoc
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5.2. So d6 két cau

oo

HINH 2. SO PO HINH HQC KHUNG TRUC 5

Mo hinh hoéa két cdu khung 13 cac thanh dung (cot) va cac thanh ngang

(dam) vai truc cua hé két cau duoc tinh dén trong tim tiét dién cia cac thanh.

a.Nhip tinh toan ciia dam

Nhip tinh toan ctia dam lay bang khoang cach giita cac truc cot, dé don gian

ta lay bang gia tri budc cot da cho.

Nhip tinh toan dam DC:

LDC:LAB =L +t/2+t/2- hC/Z— hC/Z
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=6,8+0,11 + 0,11 - 0,40/2- 0,40/2
= 6,62 (M).
(6 day da léy truc c¢oOt 1a truc cua cot tﬁng 5,6,7)
Nhip tinh toan dam BC:
Lgc=L-t/2-1t/2+h/2+h/2
=3-0,11-0,11+ 0,4/2+0,4
= 3,18 (m).
(6 day da 14y truc cot 1a truc cua cot ting 5,6,7)
b.Chiéu cao cia cot
Chiéu cao cua cot lay bang khoang cach giita cac truc dam. Do dam khung
thay doi tiét dién nén ta s& xac dinh chiéu cao cua cot theo truc dam hanh lang
(dam c6 tiét dién nho hon).
+ Xac dinh chiéu cao cua cot tang 1
Lwa chon chiéu sau chon moéng tir mat dét ty nhién ( cbt — 0,6 m) tré xuéng :
hm =500 (mm) = 0,5 (m).
—Hy=H+Z+h,-—hy/2=3,7+0,6+0,5-0,35/2=4,6(m).
(Vvé6i Z = 0,6 m 1a khoang cach tir c6t + 0.00 dén mit dat t nhién ) .
+ Xac dinh chiéu cao cua cot tir ting 2 dén tang 7
Hp=H=Hy = Hi =H=Hy= 3,7 (M) .

Ta c6 so dd két ciu duoc thé hién nhu sau:

SVTH:NGUYEN MANH HIZU —MSV:1512104002



26800

3700 3700 3700 3700 3700

3700

d30x50 d30x35 d30x50
C22x40  C30x40 C30x40  C22x40
d30x60 d30x35 d30x60
C2x40  C30x40 C30x40  C22x40
d30x60 d30x35 d30x60
Cox40  C30x40 C30x40  C22x40
d30x60 d30x35 d30x60
C2x50  C30x50 C3X50  C2x50
d30x60 d30x35 d30x60
C2x50  C30x50 C3X50  C2x50
d30x60 d30x35 d30x60
C2x50  C30x50 C3X50  C2x50
d30x60 d30x35 d30x60
C2x50  C30x50 C3x50  C22x50
| 6620 | 3180 6620

|

HINH 3. SO PO KET CAU KHUNG TRUC 5

6.XAC PINH TAl TRONG PON VI
6.1. Tinh tai don vi
a. Tinh tai san

BANG 1.CAU TAO VA TAI TRONG CAC LOP VAT LIEU SAN
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S tc tt
STT Cac lop vit liu (m) KGy/m3 KGm? | " | KG/m?
1 Gach Granit day 1 cm 0,01 | 2000 20 1,1 22
2 Vita 16t day 1,5¢m 0,015 | 2000 30 1,3 39
3 San BTCT B20 0,1 2500 250 1,1 275
4 Vita trat tran day 1,5 cm 0,015 2000 30 13 39
Tong cong 350 375
BANG 2. CAU TAO VA TAI TRONG CAC LOP VAT LIEU SAN
) 6 'Y tc tt
STT CAUTAO SAN (m  Kem®  KGm?* " KG/m?
1 | Gich 1.t chéng 001 2000 20 1,1 22
tr-n 300x300x10
2 Vita 16t day 1,5¢m 0,015 2000 30 1,3 39
3 San BTCT B20 0,1 2500 250 1,1 275
4 Vita trat tran day 1,5cm 0,015 2000 30 13 39
S Tran gia va hé thong k§ 40 1.2 48
thuat
Tong cong 370 443
BANG 3.CAU TAO VA TAI TRONG CAC LOP VAT LIEU SAN MAI
tc tt
STT CAU TAO SAN 0 S B .
(m) KG/m® | KG/m KG/m
1 Lop gach 14 nem day 2cm 0,02 1800 36 1,1 39,6
2 L6p vira 16t day 3cm 0,03 | 2000 60 1,3 78
3 BT xi ,B3.5 0,04 | 2500 100 1,1 110
4 Bé tong chng tham 0,05 | 2500 125 1,1 137,5
5 San BTCT B20 0,1 2500 250 1,1 275
6 Vira trat tran day 1,5cm 0,015 2000 30 1,3 39

b.Tai trong twong xay

Trong d6: + hy: chiéu cao tudng .

Chiéu cao tudng duoc xac dinh: hy= H - hy

+ H: chiéu cao ting nha.

+ hg: chiéu cao dam trén tudng twong @ng.
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Ngoai ra khi tinh trong lugng twong, ta cong thém hai 16p vira trat day 1.5cm/16p.

BANG 4. TAI TRONG TUONG XAY GACH 220MM

; . . S y g g"
STT CAC LOP TUONG n
(m) | KG/m®| KG/m? KG/m?
1 2 Lop trat 0,03 | 1800 54 1,3 70,2
2 Tuong xay 0,22 | 1800 396 1,1 435,6
Tong 505,8
BANG 5. TAI TRONG TUONG SE NO MAI DAY 110MM
STT CAC LOP TUONG Ny Y g" n g"
(m) | KG/m®| KG/m? KG/m?
2 Lop trat 0,03 | 1800 54 1,3 70,2
2 Gach xay 0,11 | 1800 198 1,1 2178
Tong 288
6.3. Hoat tai

Dua vao cong nang sir dung cua cic phong va clia cong trinh trong mat bang
Kién tric va theo TCVN 2737-1995 vé tiéu chuan tai trong va tac dong ta c6 sb lidu
hoat tai nhu sau:

_ Pe = Pexn ( kG/m?) 5
BANG 6.XAC DINH HOAT TAl

STT Loai phong Ptc (KG/m2) n Ptt (KG/m2)
1 Phong lam viéc 200 1,2 240
2 Phong vé sinh 200 1,2 240
3 Sanh, hanh lang,cau thang 300 1,2 360
4 Phong hoi hop 400 1,2 480
5 San mai 75 1,3 97,5

6.4. Tai trong gio

Theo TCVN 2737-1995, ap lyc tinh toan thanh phan tinh cua tai trong gié duoc

xac dinh:

W = nWykC

Trong do:
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~+ Wo: 1a dp lyc gi6 tiéu chuan. V6i dia diém xdy dyng tai Quan Do Son thanh
phd Hai Phong thudc ving gié IV-B(TCVN 2737-1995), ta c6 Wy = 155 daN/m?® =
0.155 T/m?

+ Hé s6 vuot tai ciia tai trong gio n=1,2

+ Heé sb khi dong C duoc tra bang theo tiéu chuan va 13y

C=+0,8 (gi6 diy)
- 0,6 ( gi6 hut)

+ Heé s6 tinh dén sy thay d6i ap luc gié theo chiéu cao k duoc nodi suy tir bang tra
theo cac d6 cao Z cua cbt san ting va dang dia hinh B. (Theo TCVN 2737-1995).

Tai trong gi6 duoc tinh toan qui vé tac dung tai cic mic san.

Tai trong gi6 phan bd déu thay ddi theo do cao cong trinh, dé an toan ta chia
cong trinh thanh doan theo chiéu cao tirng tang chiu tai trong gio.
*Tinh toan tai trong gi6 phan b trén 1m® tuong:
gi =n X W =WynkCB
B: Bé rong don gio

BANG 7.BANG TiNH TAl TRONG GIO

bo wo | H¢ We | w
STT Tﬁng cao 7 ’ B s& el e d h Qa On
m | ™ M| kam? it kG/m | KG/m | KG/m | KG/m
1 | Tangl | 37 | 46 | 087 |45| 0155 | 12 |08 | 06| 129 | 97 | 583 | 437
2 | Tang2 | 37 | 83 | 096 | 45| 0155 | 12 |08 | 06| 143 | 107 | 643 | 482
3 | Tang3 | 37 | 12 | 103 | 45| 0155 | 12 |08 | 06| 153 | 115 | 690 | 517
4 | Tang4 | 37 | 157 | 109 | 45| 0155 | 12 |08 | 06| 162 | 122 | 730 | 547
5 | Tangs | 37 | 194 | 112 | 45| 0155 | 12 |08 | 06| 167 | 125 | 750 | 562
6 | Tang6 | 37 | 231 | 1.16 | 45| 0155 | 12 |08 | 06| 173 | 120 | 777 | 583
7 | Thng7 | 37 | 268 | 1.19 | 45| 0155 | 12 |08 | 06| 177 | 133 | 797 | 598
8 | sénd | 1 |278| 12 | 45| 0155 | 1.2 |08 | 06| 179 | 134 | 804 | 603

6.5. Tai trong dac biét 7 o ’
Do cong trinh cao 29 m < 40m, nén theo tiéu chuan thiét ké ta khong xét dén thanh
phan gi6 dong.

6.6. Hé sé quy doi tai trong

a. Vi 6 san 16m, kich thwéc 4,5x6,8 (m) 7 7
Tai trong phan bo tac dung 1én khung c6 dang hinh thang. B¢ qui doi sang

dang tai phan bd hinh chir nhat, ta can xét hé sé chuyén ddi k.

B
=|— 2 3 Sl T —
K=1-2"+ 5" V6i p= -

3,7
=——=0.272->k=0,872
2.6,8

b.Véi 6 san hanh lang, kich thwéc 3,7 x 3,0 (m) ) 7
- Tai trong phan bo tac dung 1€n khung c¢6 dang hinh tam giac. B¢ qui doi sang
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dang tai phan bé hinh chi¥ nhat, ta c6 hé s6 k = g 0,625

7. XAC PINH TINH TAI TAC DUNG VAO KHUNG TRUC 5

Tai trong ban than cua cac két cau dam, cot khung s& do chuong trinh tinh toan két
cau ty tinh .(Trong luong ban than ctia dam khung c6 thé tinh truc tiép khi vao sé liéu
trén may tinh nho thong sd tiét dién dam va trong luong riéng cua BTCT )
Viéc tinh toan tai trong vao khung duoc thé hién theo hai cach :

- Céch 1: Chua quy ddi tai trong o
- Cach 2: Quy doi tai trong thanh phan bo déu

7.1. Tinh tii ting 2, 3, 4,5, 6, 7
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TT Loai tai trong va cach tinh ‘Ifué;
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01
Do tai trong tir san truyén vao dudi dang hinh thang véi tung do 16n nhat :
1 Oht = 397x(4,5-0,3) = 1667,4
Doi ra phan bb déu véi : k = 0,872
1667,4.0,872 = 1454 1454
Cong va lam tron 1454
, 92 ,
Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung do 16n nhat:
Oy = 397x(3,0 - 0,3) = 1072
2 Déi ra phan bd déu véi : k = 0,625
1072x0,625 = 670 670
Cong va lam tron 670
03
Do tai trong tir san truyén vao dudi dang hinh thang véi tung d6 16n nhat
gnt = 397x(4,5-0,3) = 1667,4
3 Poi ra phan bd déu véi : k = 0,872
1667,4x0,872 = 1454 1454
Cong va lam tron 1454
T TINH TAI TAP TRUNG - KG Kéf
Loai tai trong va cach tinh qua
Ga
1 Do tai trong tir san truyén vao:
397x(4,5-0,22)x(4,5-0,22)/4 = 1818 1818
2 Do trong lugng tudng xay trén démNdQc cao 3,7 — 0,35 = 3,35m v6i hé sd giam
16 ctra 0,8
506x4,5x3,35x0,8 = 6102 6102
3 Do trong luong ban than dam doc 0,22.x0,35
2500x1,1x0,22x0,35x4,5 = 953 953
Cong va lam tron: 8873
Gs
1 Do tai trong tir san truyén vao:
397x(4,5-0,22)x(4,5-0,22)/4 = 1818 , 1818
2 Do trong lugng tuong xay trén dam doc cao 3,7 — 0,35 = 3,35m v6i hé s6 giam
16 cua 0,8
506x4,5x3,35x0,8 = 6102
3 Do trong lwong ban than dam doc 0,22.x0,35 6102
2500x1,1x0,22x0,35x4,5 = 953
4 Do tai trong san hanh lang truyén véo: 953
397x[(4,5-0,22)+(4,5-3)]x(3-0,22)/4 = 1595 1595
Cong va lam tron: 10468
Ge
1 Do tai trong tir san truyén vao:
397x(4,5-0,22)x(4,5-0,22)/4 = 1818 1818
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2 Do trong luong tudng xay trén démNd(,)c cao 3,7 — 0,35 = 3,35m véi hé s6 giam
16 ctra 0,8
506x4,5x3,35x0,8 = 6102
3 Do trong lwong ban than dam doc 0,22x0,35 6102
2500x1,1x0,22x0,35x4,5 = 953
4 Do tai trong san hanh lang truyén véo: 953
397x[(4,5-0,22)+(4,5-3)]x(3-0,22)/4 = 1595 1595
Cong va lam tron: 10468
Gp
1 Do ti trong tir san truyén vao:
397x(4,5-0,22)x(4,5-0,22)/4 = 1818 1818
2 Do trong lugng tudng xay trén d5m~d(_)c cao 3,7 — 0,35 = 3,35m v&i hé s6 giam
16 cua 0,8
506x4,5x3,35x0,8 = 6102 6102
3 Do trong lugng ban than dam doc 0,22.x0,35
2500x1,1x0,22x0,35x4,5 = 953 953
Cong va lam tron: 8873

7.2. Tinh tai ting mai
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HINH 5. SO PO PHAN TiNH TAI SAN MAI

TINH TAI PHAN BO - KG/m

TT Loai tii trong va cach tinh

Két
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01
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1. Do tai trong tir san truyén vao dudi dang hinh thang véi tung do 16n nhét :
Ont = 679x(4,5-0,3) = 2852
Doi ra phan bb déu véi : k = 0,872
2852x0,872 = 1454 2487
Cong va lam tron 2487
‘ 92 ,
1. | Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat:
Oy = 679%(3,0 - 0,3) = 1833
D6i ra phan bd déu vai : k = 0,625
1833x0,625 = 1146 1146
Cong va lam tron 1146
\ 93 e
1. Do tai trong tir san truyén vao dudi dang hinh thang véi tung d6 16n nhat :
Oht = 679x(4,5-0,3) = 2852
D6i ra phan bd déu véi : k = 0,872
2852x0,872 = 1454 2487
Cong va lam tron 2487
- TINH TAI PHAN BO TREN MAI - KG/m Két
Loai tdi trong va cach tinh qua
Ga
1 Do tai trong 6 san 10n truyén vao:
679x(4,5-0,22)x(4,5-0,22)/4 = 3109 3109
2 Do trong lugng sé nd nhip 0,8 truyén vao:
679x0,8x4,5= 2444 2444
3 Do trong lugng ban than dam doc 0,22xx0,35
2500x1,1x0,22x0,35x4,5 = 953 953
4 Do trong lwong tuong sé nd day 110mm cao Im truyén vao:
288x4,5x1= 1296 1296
Cong va lam tron 7802
Ce
1 Do tdi trong 6 san 16n truyén vao:
679x(4,5-0,22)x(4,5-0,22)/4 = 3109 3109
2 Do trong luong sé nd nhip 0,8 truyén vao:
679x0,8x4,5= 2444 2444
3 Do trong luong ban than dam doc 0,22x0,35
2500x1,1x0,22x0,35x4,5 = 953 953
4 Do trong lwong tuong sé nd day 110mm cao Im truyén vao:
288x4,5x1= 1296 1296
5 Do trong luogng 6 san nho truyén vao:
679x[(4,5-0,22)+(4,5-0,22)]x(3-0,22)/4 = 4040 4040
Cong va lam tron 11842
Ge
1 Do tai trong 6 san 16n truyén vao:
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679x(4,5-0,22)x(4,5-0,22)/4 = 3109 3109
2 Do trong luong sé nd nhip 0,8 truyén vao:
679x0,8x4,5= 2444 2444
3 Do trong lugng ban than dam doc 0,22.x0,35
2500x1,1x0,22x0,35x4,5 = 953 953
4 Do trong lwong tuong sé nd day 110mm cao Im truyén vao:
288x4,5x1= 1296 1296
5 Do trong lwoong 6 san nhoé truyén vao:
679x[(4,5-0,22)+(4,5-0,22)]x(3-0,22)/4 = 4040 4040
Cong va lam tron 11842
Gp
1 Do tai trong 6 san 16n truyén vao:
679x(4,5-0,22)x(4,5-0,22)/4 = 3109 3109
2 Do trong luong sé nd nhip 0,8 truyén vao:
679x0,8x4,5= 2444 2444
3 Do trong luong ban than dam doc 0,22x0,35
2500x1,1x0,22x0,35x4,5 = 953 953
4 Do trong lwong tuong sé nd day 110mm cao 1m truyén vao:
288x4,5x1= 1296 1296
Cong va lam tron 7802

Ta c6 so d6 tinh tai tac dung vao khung biéu dién theo cach 2 :
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HINH 6. SO PO TINH TAI TAC DUNG VAO KHUNG TRUC 5

8.XAC PINH HOAT TAI TAC DUNG VAO KHUNG
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8.1.Trwong hop hoat tai 1

B

220

4500

T
|

4500
|
|

6800 3000 6800
16600
PlA Pht PlB Plc Pt PlD
Cach 1 LTS, LTI
| 6800 L3OOOL 6800 L
©
Pa p'y P's P'c  ph P'o
Cach 2 LTI RN

L 6800 . 3000, 6800

HINH 7. SO PO HOAT TAI 1 TANG 2,4 HOAC 6

San HOAT TAI 1 - TANG 2,4,6 Két
Loai tai trong va cach tinh qua
San F):I'1 = P]'3
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tang Do ti trong tir san truyén vao dudi dang hinh thang véi tung d6 16n

2.4 nhat :
hodc hy =240 x 4,5 = 1080
tang 6

Déi ra voi tai phan bd déu véi k =0,872
0,872 x 1080=942 942
P'a=Plg=P'c =P

Do tai trong san truyén vao:

240 x4,5x 4,5/4 =1215 1215
16600
6800 . 3000 . 6800

4500
N
N
o

4500

Cach 1 m

! 6800 | 3000 6800 |
P's ot Plc

1
. l 2
Cach 2 Tl
‘ 6800 . 3000 6800 L

HINH 8. SO PO HOAT TAI 1 TANG 3, 5,7

San HOAT TAI 1-TANG 35,7 Két
Loai tai trong va cach tinh qua

San P

tang Do tai trong tir san truyén vao dudi dang hinh tam giac v6i tung d6 16n nhat:
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3,5,7 hig = 360 x 3,0 = 1080
Doi ra voi tai phan bd déu véi k =0,872

360 X [(4,5+(4,5-3)] x 3/4 = 1620

0,625 x 1080 = 678 678
P's = P'c
Do tai trong san truyén vao:
1620

©

PmlA,s Pnt PmlB Pmlc Pnt PmlD S
cacn1 QIO LITIIITETII

] 680 L 300 | 680 ]

p™ s m ml mi m p™ s

| A, ™ P™s P ¢ p™, D,
Cach2  LLULLLLLLLLELELL] IARIRR N RN

| 680 | 300 680 ‘

HINH 9. SO PO HOAT TAl 1 - TANG MAI

S; HOAT TAI PHAN BO TREN MAI - KG/m Két
an Loai tii trong va cach tinh qua
‘ F,ml1 — F,mS1
S;I; Do tai trong tir san truyén vao dudi dang hinh thang véi tung d6 16n nhat :
mai i Prt = 97,5 X 51,5‘: 439
Doi ra voi tai phan bo déu voi k =0,872
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0,872 x 439 = 383 383

Do tai trong san truyén vao:

97,5x4,5%x4,5/4 =493 493

Do tai sé nd nhip 0,8m truyén vao :
97,5x0,8x4,5=351 351
Cong va lam tron: 844

8.2. Trwong hop hoat tai 2

©

.8 p=w0

4500

220

4500

T A

Cach 1 Lﬁﬁjﬁ%;l

| 680 | 300 680 |

P2 P2
| 680 | 300 680 L

HINH 10. SO PO HOAT TAI 2- TANG 24,6

San HOAT TAI 2 - TANG 2,4,6 Két
Loai tai trong va cach tinh qua
P%
Qan | Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung do 16n nhét:
tAng hyg = 360 x 3,0 = 1080
246 D&i ra véi tai phan bd déu véi k =0,872
0,625 x 1080 = 678 678

SVTH:NGUYEN MANH HIZU —MSV:1512104002



P’s = P%

Do tai trong san truyén vao:

360 X [(4,5+(4,5-3)] X 3/4 = 1620 1620
v
NN Eow 2
8 20— = = = 8
©8 ey £
=\ i =\
| |

4500
4500

6800 3000 | 6800
16600
P’ R P P%
Cich 1 (AT LTI I
| 680 | 300 680 |
P2A le PZB ch p23 P2D
Céch 2 WL MHHHHHW

L 6800 | 300 | 680 L

& O

HINH 11. SO PO HOAT TAI 2 - TANG 3,5,7

San HOAT TAI 2 — TANG 3,5,7 Két

Loai tii trong va cach tinh qua
P’ =P
Do tai trong tir san truyén vao duoi dang hinh thang v61 tung d6 16n
S3 nhat :
an

tang hi = 240 x 4,5 = 1080

35,7 Doi ra voi tai phan bd déu véi k =0,872

0,872 x 1080=942 942

P?A=P% =P =P?%
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Do tai trong san truyén vao:
240 x 4,5 x 4,5/4 =1215

1215
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szA,s szB pm22 Pm2C PmZD,s
Cich2 | REANY! |
| 680 L

680 . 300

HINH 12. SO PO HOAT TAI 2 - TANG MAI

1€

HOAT TAI PHAN BO TREN MAI - KG/m Két

Loai tii trong va cach tinh qua

San

F)mz2
Do ti trong tir san truyén vao dudi dang hinh tam giac v6i tung d6 lon
nhat :
htg =97,5x 3 =293
> Dai ra véi tai phan bd déu véi k =0,872
tang 0,625 x 293 = 183 183

San

Do tai trong san truyén vao:
97,5 x [(4,5+(4,5-3)] x 3/4 =439 439

m2 — pm2
P A,S_P Cs
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Do tai sé né nhip 0,8m truyén vao :
97,5x0,8x4,5=351

| o |

Ta c6 so d6 hoat tai tic dung vao khung (biéu dién theo cach 2) :
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8.3 Tai trong ngang.
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Tai trong gi6 dugc xac dinh theo tiéu chuan TCVN 2737 - 1995.

Cong trinh dugc xay dung ¢ TP Hai Phong thudc khu vuc 1V-B, c6 gia tri ap
luc gié6 Wo = 155 kG/m?. Do cong trinh c6 chiu cao h = 28,7m < 40m nén ta khong
can tinh dén thanh phan gi¢ dong ma chi can tinh dén thanh phan gi6 tinh .

Tai trong gi6 phan bd déu thay doi theo do cao cong trinh, dé an toan ta chia
cong trinh lam 7 doan chiu tai trong gio:

+Poan 1: Tucot - 0,9 dén +3,70m

+Poan 2 : Tur ¢t +3,70 dén +7,40m

+Poan 3 : Tir ¢t +7,40 dén +11,10m

+Poan 4 : Tircbt +11,10 dén +14,80m

+Poan 5 : Tir cbt +14,80 dén +18,50m

+Poan 6 : Tir cét +18,50 dén +22,20m

+Poan 7 : Tir ¢t +22,20 dén +25,90m

9. TINH TOAN VA TO HQP NOI LUC.
9.1. Tinh toan néi luc
9.1.1 So db tinh todn.

- So d6 tinh cila cong trinh 1a so d6 khung phang ngam tai mat dai mong.

- Tiét dién cot va dam 14y ding nhu kich thudc so bd

- Truc dam lay gan dung ndm ngang & muc san.

- Truc cét gitra trung truc nha & vi tri cac cot dé dam bao tinh chinh xac so voi
mo hinh chia tai.

- Chiéu dai tinh toan ctia dam lay bang khoang cach céc truc cot twong Ung,
chiéu dai tinh toan cic phan tir cot cac tang trén 1y bang khoang cach cac san.
9.1.2 Tai trong.

- Tai trong tinh toan dé xac dinh ndi luc bao gém: tinh tai ban than, hoat tai sur
dung, tai trong gio.

- Tinh tai duoc chit theo so dd lam viéc thuc té cua cong trinh.

- Hoat tai chat 1éch tﬁng 1€ch nhip.

- Tai trong gi6 bao gom gié tinh theo phuong X gdm gio trai va gié phai.

Vay ta c6 cac truong hgp hop tai khi dua vao tinh toan nhu sau:

+ Truong hop tai 1: Tinh tai .

+ Truong hop tai 2: Hoat tai st dung.

+ Truong hop tai 3: Gi6 X trai (duong).

+ Truong hop tai 4: Gio X phai (am).
9.1.3 Phuwong phap tinh.

Dung chuong trinh SAP2000 dé giai noi lvc. Két qua tinh toan ndi luc xem trong

bang phan phu luc (chi 14y ra két qua ndi lyc can dung trong tinh toan).
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So db tai trong nhap vao SAP2000 :
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9.2. To hgp ndi lyc q , 7
Noi luc duoc to hop véi cac loai t6 hop sau: To hop co ban |, To hop co ban 1.

- Té hop co ban 1: gdm néi lee do tinh tai véi nodi luc do mot hoat tai bat loi nht.
-T6 hop co ban 11: gdm ndi luc do tinh tai voi it nhat 2 trudng hop noi luc do
hoat tai va tai trong gi6 gy ra vé6i hé sb t6 hop cua tai trong ngan han 1a 0.9.
Viéc t6 hop s& duogc tién hanh véi nhitng tiét dién nguy hiém nhit d6 1a: véi
phan tir cot 1a tiét dién chan cot va tiét dién dinh cot; véi tiét dién dam la tiét dién 2
bén mép dam, tiét dién chinh gitta dam.( c6 thém tiét dién khac néu c6 noi luc 16n nhu
tiét dién c6 tai trong tap trung). Tai mdi tiét dién phai chon duoc té hop c6 cip noi luc
nguy hiém nhu sau :
* Poi Vi ot T +Mpay va Ny
+Mpin va Ny,
+Nmax va My,

* Poi voi dam : Mmax, Mmin va Qmax.

Két qud té hop néi luc cho cdc phan tir cét,dam cua khung 3 thé hién trong
bang té hop ngi luc (xem phan phu luc két ciu).
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CHUONG 3. TINH TOAN SAN TANG 3

3.1. SO LIEU TINH TOAN

3.1.1 Mt s6 quy dinh ddi véi viéc chon va b tri cbt thép.
- Ham lugng thép hop 1y py = 0,3% + 0,9%, pmin = 0,05%.
- Cétdoc @ < hy/10, chi ding 1 loai thanh, néu ding 2 loai thi A® < 2 mm.
- Khoang cach giita cac c6t doc a = 7+20 cm.
- Chiéu day 16p bao vé cbt thép: t > max(d, to);
Véicétdoc:  ty=10 mm trong ban c¢6 h < 100 mm.
to= 15 mm trong ban ¢6 h > 100 mm.
Vi cbt ciu tao: ty= 10 mm khi h < 250 mm.
to =15 mm khi h > 250 mm.
3.1.2. Vit li¢éu va tai trong.
Vit ligu:
- Bétong cip 6 bén B20: R, =11,5MPa
Rpt = 0,9 Mpa
E, =27.10° MPa
— Cbt thép: d<10nhom CI: Ry =225 MPa
Rqy = 175 MPa
Es = 21.10" MPa
d>10nhom CII: Ry = 280 MPa

Ry = 225 MPa
E, = 21.10" MPa
- Trabang : Bé tong B20: Yoz = 1;
Thép CI : Er = 0,645; ag = 0,437
Thép CII . Er=0,623; ag = 0,429
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3.2. TINH TOAN SAN.
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3.2.1.Tinh toan 6 san phong lam viéc (01)
a.Xac dinh ngi luc
L,=6,8 (m); L=4,5(m)

- Xét ti s6 hai canh 6 ban :E—j:%: 151 <2

- Xem ban chiu udn theo 2 phuong, tinh toan theo so do ban ké bén canh ngam.
(theo so dd khap déo)

- Nhip tinh toan cua 6 ban.

ly=L; —by=45-0,3/2-0,3/2=4,2m

lp,=L, — by =6,8-0,22/2 - 0,22/2 = 6,58 m

Theo mdi phuong clia 6 ban cat ra mot rai rong b = 1 m.So d6 tinh nhu hinh vé.

6580
1000

T 7

~NTein

TIN
1000
4200

TAN I~

Mb2 [ 1 Ma2

b. Tai trong tinh toan:
- Tinh Tai: g= 397 kG/m?
- Hoat tai tinh toan: ptt: 240 kG/m?
Téng tai trong toan phan 1a: q, = 397 + 240 = 637 kG/m?
+ Xac dinh noi luc.
: 1 6,58 . . . .
-Véir = lt—z =~ = 1,56 tatracic hé so ¢,A;B;. Ta bo tri cot thép deu nhau
N t1 )
theo moi phuong.

- Dung phuong trinh:
M. = qb'ltzl'(s'ltz _Itl)
' 12D
M M M M M
Pat:0=—2A =—5;B =—2L A =2 B =P
0= EA =B, = A, =B,

Vé6i: D=(2+A+B)l,+(20+A,+B,)l,

Bang 2.2 - Cudn “san sudon BTCT toan khéi” cia Gs.Nguyén Dinh Cdng
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r=-12
ly

1

1,2

1,4

1,5

1,8

2

0

1

0,8

0,62

0,55

0,4

0,3

Ay By

1,4

1,2

1,0

1,0

1,0

1,0

Az, B,

14

1,0

0,8

0,8

0,6

0,5

- Tra bang duoc cac gia tri: 0 =0,535; A;, =B, =1; A, =B,=0,78
- Thay vao cong thirc tinh M; ta ¢6 :
D = (2+1+1)x6,58+(2x0,535+0,78+0,78)x4,2 = 37,36
_ 637x6,58%(3x6,58—4,2)
r 12x37,36
==> M; = 956 (kGm).
M, =956 x 0,535 = 511,46 (kGm).
MA]_ = MBl =956 (ka)
Maz = Mg, = 511,46 x 0,78 = 399 (kGm)
c.Tinh toan cdt thép
- Tinh theo phirong canh ngan:
+ C6t thép chiu mé men dwong : M; = 956 kGm.
- Chon I6p bao vé a =2 (cm) ==>hy=h—-a=10-2 =8 (cm).

M 956x100
L= 2% - 0,129 < ap = 0,437
Rp.b.h§ 115x100x82

£=0,5(1+/1 — 2a,,) = 0,5(1+V1 — 2x0,129) = 0,93
M; _ 956x100
Rs&hy  2250.0,93.8

= 956 (kGm)

Taco:ay,=

A = = 5,71 cm?

- Kiém tra ham luong cét thép:

Ag 5,71
W=-"2100 = x100 = 0,64% > [, = 0,05%

o.b 100x8

0,785x100

. a
Khoang cach gitra cac cot thép la : t = A—S x100 = =13,74cm

S ’
= Chon thép $10 a 130 c6 Ag = 6,04 cm?
+ C6t thép chiu mé men 4m : M, = 956 kGm.
Chon thép $10a130 c6 A, = 6,04 cm?
- Tinh theo phuwong canh dai:
Theo phuong canh dai ta co :
Mo men duong M, =511,4 kGm < M,
M6 men am MA2 =399 kGm < MA]_
- Chon lop baové a=2 (cm) ==>hy=h-a=10-2=8 (cm).

Ta cé Mo _ STLAAN _ 4 069 < ap = 0,437
aco:opu— = =0, ap =0,
™" Rp.b.hZ  115x100x82 R

£=0,5(1+/1 — 20,,) = 0,5(1+vI = 2x0,069) = 0,96
M, _ 511,4x100
Rs&h, 2250.0,96.8

- Kiém tra ham luong cét thép:
Ag 2,95
x100 = 0,36% > U,,in = 0,05%

A= = 2,95 cm?

.100 =

K= o b 100x8
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, ,  n , £ ;1 dg 0,503x100
Khoang cach gitra cac cotthép la: t = ~ x100 = T Qos - 17 cm
S )

— Chon thép $10a200 c6 Ag = 3,93 cm?

Vay thép theo phuong canh dai dat theo cau tao $10a200 c6 Ag = 3,93 cm?
3.2.2.Tinh toan 6 san sanh ( 02)
a.Xac dinh ngi luc
L,=4,5(m); Ly=3 (m)
- Xét ti s hai canhébén:i—z:%:l,5<2
14 1 1 r
- Xem ban chiu uon theo 2 phuong, tinh toan theo so d6 ban ké bon canh ngam. (theo

so dd khép déo)
- Nhip tinh toan cta 6 ban.
ly=L; —by=3-0,22/2-0,22/2=2,78 m
lp=L, — by =4,5-0,22/2 -0,22/2 = 4,28 m

Theo mdi phuong ctia 6 ban cat ra mot rai rong b = 1 m.So do tinh nhu hinh vé.
4280

1000
MAl
/
My =
A
MAl
M [T [ Me,
I I B
M,

b. Tai trong tinh toan:
- Tinh Tai: g =397 kG/m?
- Hoat tai tinh toan:  p"= 360 kG/m?
Téng tai trong toan phan 1a: q, = 397 + 360 = 697 kG/m*
+ Xac dinh ndi lyc.
lg,, 4,28

-Véir= T 1,53 ta tra cac hé s6 6,A;,B;. Ta bd tri c6t thép déu nhau
~ 1 ’
theo moi phuong.
- Dung phuong trinh:
M. = qb'ltzl'(s'ltZ _Itl)
. 12D
_Dét.gzﬂ.a — MA]_.B — MBl.A2 — MA2 .B — MBZ
- Ml’ I\/ll,1 Ml, MZ’Z MZ

Vé6i: D=(2+A+B,)l,+(20+A,+B,)l,
Bang 2.2 - Cubn “san sudon BTCT toan khéi” ciia Gs.Nguyén Dinh Cdng

|
r =|t—2 1 1,2 1,4 1,5 1,8 2
tl
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0 1 0,8 0,62 0,55 0,4 0,3
A, By 14 1,2 1,0 1,0 1,0 1,0
A, B, 14 1,0 0,8 0,8 0,6 0,5

- Tra bang duoc cac gia tri: 6 =0,535; A, =B, =1; A,=B,=0,78
- Thay vao cong thirc tinh M; ta ¢6 :
D = (2+1+1)x4,28+(2x0,535+0,78+0,78)x2,78 = 24,4
697.2,78%(3.4,28—2,78)
= 12.24,4
==> M, = 180,3 (kGm).
M, = 180,3 x 0,535 = 96,5 (kGm).
Mar = Mg, =180,3 (kGm)
Mas = Mg, =96,5x 0,78 = 75,2 (kGm)
c.Tinh toan cdt thép

= 180,3 (kGm)

- Tinh theo phwong canh ngan:
+ Cot thép chiu mé men dwong : M; = 180,2 kGm.
- Chonlép baové a=2 (cm) ==>hg=h-a=10-2=8 (cm).
M 180,3.100

Tacod :a,,= = =0,02< ap =0,437
™" Rp.b.h%  115x100x82 R

£=05.(1+/1 = 2a,,) = 0,5.(1+vT = 2.0,02) = 0,99
M; _ 180,3x100
R¢Eh, 2250x0,99.8

- Kiém tra ham luong cét thép:

A= =1,01 cm?

=25 4100 = 222100 = 0,12% > = 0,05%
K hen " T 1008 e 7 Hmin = BU9Y
L as 0,283x100
Khoang cach gitra cac cotthép la : t = o 100 = ol - 28 cm
S )

— Chon thép $10a200 c6 Ag = 3,93 cm?
+ C6t thép chiu mé men am : M, = 180,3 kGm.

Chon thép $10a200 c6 A, = 3,93 cm?
- Tinh theo phuong canh dai:

Theo phuong canh dai ta co :

M6 men duong M, = 96,5 kGm < M,

M6 men am Ma, = 75,2 KGm < Mp;

Vay thép theo phwong canh dai dat theo ciu tao $10a200 c6 A = 3,93 cm?
3.2.3.Tinh toan 6 ban san vé sinh ( 03)

a.Xac dinh noi lye
L,=6,8(m);L;=2,25(m)
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C L, 68
- Xét ti s6 hai canh 6 ban: = =-==151<2
r 1 ’ 1 r
- Xem ban chiu uon theo 2 phuong, tinh toan theo so d6 ban ké bon canh ngam.

(theo so d6 dan hoi)

|t1:|—l = 4,5 m
|t2:|—2 =6,8m
b.So’ do tinh:

Theo mdi phurong clia 6 ban cat ra mot rai rong b = 1 m.So d6 tinh nhu hinh vé.

6800
=z 1000
_IQ_I
>
N
=
N
i
3 z
N 3\
S
<
_IQ_I
S
N]

c.Tai trong tinh toan.
- Tinh Tai: g = 443 kG/m?
- Hoat tai tinh toan:  p"= 240 kG/m?
Téng tai trong toan phan 1a: q, = 443 + 240 = 683 kG/m*= 6,83 KN/m?
+ Xac dinh ndi lyc.
d.N0i lywe tinh toan:
M6 men duong 16n nhat tai gitra dam:
+ 6,382,252

Mmax - 24 — = 1,34 (kNm)
Mb men Am 16n nhét tai 2 diu dam dam:
. 6,38.2,252
max — 12 — =2,69 (kNm)

e.Tinh toan c6t thép cho 6 ban:
Gia thiéta=2cm
—>hy=h-a=10-2=8cm.

- Tinh todn cot thép chiu mé men dwong:

Tach:ay=—oi_ = L30T _ e 20,437
A0 @m= R bhZ ~ 115x100x82 “r =%
£=0,5.(1+/1 — 2a,,) = 0,5(1+vT — 2.0,018) = 0,99
M 1,34.10%
A, = = 0,75 (cm?)

"Rgthy  2250.0,99.8
- Kiém tra ham lugng cot thép:
Ag 0,75

= = — = 0 .= 0
U ho'.b.loo 100.8'100 0,93% > Ui = 0,05%
L as 0,283.100
Khoang cach gitra cac cot thép la : t = o 100 = o7 - 37,7cm
S )

— Chon thép $10a200 c6 Ag = 3,93 cm?
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- Tinh todn cét thép chiu mé men dm:
M, 2,69x10%

j - = = = < =
Tacod: a,, Rp b2 - 115%100x82 0,036 < ap = 0,437

£=0,5.(1+/1 — 2a,,) = 0,5.(1+vT = 2.0,036) = 0,98
M 26910*

"Rgthy  2250.0,98.8

- Kiém tra ham luwong cét thép:

Ag 1,52 . .
=5 =25+100 = 2552100 = 0,19% > tny = 0,05%

A, = 1,52 (cm?)

e ag 0,283.100
Khoang cach giira cac cotthépla:t=—.100 =———=18,6 cm
Ag 1,52
= Chon thép $10a200 c6 As = 3,93 cm”
3.2.4. Bo tri thép san
Céc 6 san con lai duoc bd tri thép gidng nhu cac 6 san di tinh toan.

Str dung thép ¢10 dat thanh hai 16p.
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CHUONG 4. TINH TOAN DAM KHUNG TRUC 5

4.1. CO SO TiNH TOAN
Cuong do tinh toan cua vat li¢u:
- Bé tong cap d6 bén B20 : R, = 11,5 MPa
Rpt = 0,9 Mpa
E, =27.10° MPa

-Cétthép: d<10nhéom CI: Rs =225 MPa.
Ry = 175 MPa.
E, = 21.10* MPa.
d > 10 nhom CII: Rg = 280 MPa.
Rey = 225 MPa.
E, = 21.10* MPa.

- Trabang: Bé tong B20: vb2 =1,
Thép CI : &r = 0,645; ag = 0,437
Thép CII : & = 0,623; oz = 0,429

4.2. TINH TOAN DAM KHUNG TRUC 5
4.2.1. Tinh toan c6t thép doc cho dam tang 2,nhip AB phantir 29 (bxh=30x60)
Tur bang t hop ndi luc ta chon ra ndi luc nguy hiém nhat cho dam.
+ Goi A s Mp =-270,2 (kN.m)
+ Goi B : Mg = -288,4 (kN.m)
+ Nhip AB : Mg = 75,4 (kN.m)

M =-270,2 (KN.m) . M =-288,4 (KN.m)
Dam 29

M = 75,4 (kN.m)
6800

Do hai gi c6 gia tri mémen gan bang nhau nén ta lay gia tri momen 16n nhat dé

tinh thép chung cho ca 2.
+ Tinh cbt thép cho gbi A va B ( momen am )
Tinh theo thiét dién hinh chir nhat bxh = 30x60 cm
Gia thiéta = 4 (cm)
ho=60-4 =56 (cm)
Tai gbi A va B v6i M = 288,4 (kN.m)

o = M  2884.10% 0.266
™~ Rp.bh? ~ 115.30.562
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Coa,, <ap =0,429
£=0,5.(1+/1 — 2a,) = 0,5.(1+v1 — 2.0,266 ) = 0,842
M 288,4.10%
Rs.&hg ~ 2800.0,842.56
Kiém tra ham luong cdt thép:
Ag 21,84.100
H= ho.b’ ~ 3056
b.Tinh c6t thép cho nhip AB ( mémen dwong )

A= = 21,84 (cm?)

=1,3% > i = 0,2%

Tinh theo tiét dién hinh chit T ¢6 canh nam trong vung nén véi h’s = 10 (cm)

Gia thiéta =4 (cm) hy = 60 — 4 = 56 (cm)

Gia tri o vuon ctia canh S¢ Iy bé hon céc tri $6 sau:

+ Mot nua khoang cach thong thuy gitra cac suon doc :

0,5.(3,7 - 0,22) = 1,74 (m)

1/6 nhip cau kién : 6,8/6 = 1,13 (m).

=> S;= 1,13 (m)

b’¢=b+2.5¢ = 0,3+2.1,13 = 2,56 (M) = 256 (cm)

Xac dinh : M¢ = Ry.b’r.h’r.(hg — 0,5.h7)

= 115.256.10.(56 — 0,5.10) = 15014400 (kG.cm) = 1510 (kN.m)

Ta thdy Mpay = 75,4 (KN.m) < M; = (1510 KN.m) => Truc trung hoa di qua

canh, tinh theo tiét dién hinh chir nhat bgxh = 30x60 (cm)
M 75,4.10%

%m = Rp.bgh3 = Tiszseser 00081

Coa,, <ag =0,429

£=05.(1+/1 - 2a,) =0,5.(1+/1 — 2.0,0084 ) = 0,995

M 75,4.10%
Rs £hg ~ 2800.0,995.56
Kiém tra ham luong cdt thép:
As 100=283190_ 0,28% > Upmin = 0,2%

hy.b 30.56
4.2.2. Tinh toan c6t thép doc cho dAm tang 2,nhip BC, phan tir 30 (bxh = 30x35)
Tt bang t6 hop néi luc ta chon ra ndi luc nguy hiém nhét cho dam.

+ G6i B : M4 =-105 (kN.m)

+ Goi C : Mg = -105 (kN.m)

+ Nhip BC : Mgc = 4,1 (KN.m)

A= = 4,83 (cm?)

U=
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M = -105 (kN.m) ‘ M = -105 (kN.m)
Dim 30

M = 4,1 (kN.m)
3000

Do hai gdi c6 gia tri mémen bang nhau nén ta 14y gia tri mémen =105 (KN.m)
dé tinh thép chung cho ca 2.

a. Tinh c6t thép cho gbi B va C ( mdémen 4m )
Tinh theo thiét dién hinh chit nhat bxh = 30x50 (cm)
Gia thiéta =4 (cm)
hg=35-4=31(cm)
Tai gbi B va C voi M = 105 (kN.m)

o = M _ 105.10% - 0316
M Rp.bh3 11530312

Coa,, <ap =0,429

£=0,5.(1+/1 - 2a,) = 0,5.(1+v1 — 2.0,316 ) = 0,803
M 105.10

Rs &hg ~ 2800.0,803.31

A= = 15,06 (cm?)

Kiém tra ham luong cdt thép:
Aq 15,06.100
= 100 = —
ho.b 30.31

b.Tinh c6t thép cho nhip BC ( mémen dwong )

u =1,61% = Upin = 0,2%

Tinh theo tiét dién hinh chit T ¢6 canh nam trong ving nén véi h’s = 10 (cm)
Gia thiéta=4 (cm) hy = 35—4 =31 (cm)
Gia tri d0 vuon cua canh S¢ Iéy bé hon cac trj s sau:
+ Mot ntra khoang cach thong thuy gitra cac suon doc :
0,5.(3,7-0,22) =1,74 (m)
1/6 nhip cau kién : 3/6 = 0,5 (m).
=>5;=0,5(m)
b’s=b+2.5=0,3+2.0,5=1,3 (m) = 130 (cm)
Xac dinh : M¢ = Rp.b’r.h’.(hg — 0,5.h’)
=115.130.10.(31 - 0,5.10) = 3887000 (kG.cm) = 388,7 (KN.m)
Ta thay Mpa = 4,1 (kN.m) < M; = 388,7 (KN.m) => Tryc trung hoa di qua canh,
tinh theo tiét dién hinh chir nhat bexh = 30x35 (cm)
M 4,1.10*

Ay = = =0,0028
™ Rp.bgh3  115.130.312
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Coa,, <ap =0,429

£=0,5.(1+/1 — 2a,,) = 0,5.(1+v/1 = 2.0,0028 ) = 0,998

4,1.10%

A, =

Rs&h, 2800.0,998.31

= 0,473 (cm?

Do lugng cbt thép nay qua nhoé nén ta bd tri theo yéu cau vé cau tao.

4.2.3. Tinh toan c6t thép doc cho dAm tang 2,nhip CD phantir 29 (bxh=30x60)
Do dam tang 2 nhip CD c¢6 kich thudc,tiét dién va momen gidng dam tang 2

nhip AB nén ta c6 :
A, géico = 21,84 cm?
As, nhip CD = 4,83 sz

4.2.4. Tinh toan c6t thép doc cho cac phan tir dim 33,36,39,42,45,48

Do noi lyc ddm hanh lang cia cac ting trén nho nén ta bo tri thép gidng nhu
dam 30 cho cac dam 33,36,39,42,45,48.
4.2.5. Tinh toan cot thép doc cho cac phan tir dAm tir ting 3 dén tang mai cho cac
dam trén nhip AB va CD

Phén tir (K, e M bxh A, u
dAm Tiét dién kN.m) | (cm) a,, € om? %
Goi A,B; 260.4 | 30x60 | 0241 | 0.859 | 19.33 | 1.15
Dam 32,34 G6i C,D ' ' ' ' '
Nhip AB.CD | 71.8 | 256x60 | 0.008 | 0.995| 460 | 0.27
Goi A,B;
Dim 35,37 e 220.4 | 30x60 | 0212 | 0.879 | 16.64 | 0.99
Nhip AB.CD | 721 | 256x60 | 0.008 | 0.995 | 462 | 0.28
Goi A,B;
Dim 38.40 e 195.6 | 30x60 | 0.181 | 0.899 | 13.88 | 0.83
Nhip ABCD | 76.7 | 256x60 | 0.008 | 0.995| 492 | 0.29
Goi A,B;
Dim 41 44 e 154.8 | 30x60 | 0.143 | 0922 | 1071 | 0.64
Nhip AB.CD | 847 | 256x60 | 0.009 | 0.995 | 543 | 032
Goi A,B;
Dim 44.46 e 126.2 | 30x60 | 0.117 | 0.937 | 859 | 051
Nhip ABCD | 77.2 | 256x60 | 0.008 | 0.995| 495 | 0.29
‘ Got A,B; 1042 | 30x60 | 0.096 | 0.949 | 7.00 | 042
Dam 47,49 Goi C,D
Nhip ABCD | 99.3 | 256x60 | 0.011 | 0.994 | 6.37 | 0.38

4.2.6. Chon cot thép doc cho dam.
Khi chon ¢t thép doc cho dim can phai luu y phdi hop thép dam cho cac nhip

lién ké nhau.
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cm

B
tri
thép

cm

B
tri
thép

Dim
ting

cm

B
tri
thép

Dim
tng

cm

B
tri
thép

15,06 (cm?) 15,06 (cm?)
21,84 (cm?) Doo 2184 (cm?) ///’ 530 \\\‘ 21840 pay 21,84 (cm?)
| |
! 4,83 (cm?) Céu tao 4,83 (cm?) |
4d25+1d20 4d25+1d20 4d25+1d20 4d25+1d20
(22,77 cm?) (22,77 cm?) (22,77 cm?) (22,77 cm?)
| | | |
‘ 2d22 ‘ 2022 ‘ 2d22 ‘
(7,6 cm?) (7,6 cm?) (7,6 cm?)
| 6800 3000 6800 ]
19,33 (cm?) D32 1933 (cM’) o 19,33 (cm?) D34 19,33 (cm?)
| | | |
| 4,6 (cm?) ' Chutao 4,6 (cm?) |
4d25+1d20 4d25+1d20 4d25+1d20 4d25+1d20
(22,77 cm?) (22,77 cm?) (22,77 cm?) (22,77 cm?)
| | | |
‘ 2d22 ‘ 2022 ‘ 2d22 ‘
(7,6 cm?) (7,6 cm?) (7,6 cm?)
{ 6800 3000 6800 L
16,64 (cm?) D35 16,64 (cm?) D36 16,64 (cm?) D37 16,64 (cm?)
| | | |
! 4,62 (cm?) ‘ Céutao | 4,62 (cm’) |
4d25 4d25 4d25 4d25
(19,63 cm?) (19,63 cm?) (19,63 cm?) (19,63 cm?)
| | | |
‘ 2d22 ‘ 2d22 ‘ 2d22 ‘
(7,6 cm?) (7,6 cm?) (7,6 cm?)
{ 6800 3000 6800 |
13,88 (cm?) 038 13,88 (cm?) 535 13,88 (cm?) 540 13,88 (cm?)
| | | |
! 4,92 (cm?) ‘ CAu tao 4,92 (cm?) |
4d22 4d22 4d22 4d22
(15,2 cm?) (15,2 cm?) 15,2 cm?) 15,2 cm?)
| | | |
! 2d22 ! 2d22 ! 2d22 !
(7,6 cm?) (7,6 cm?) (7,6 cm?)
680 3000 6800

& ©
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2 10,71 (cm?) 10,71 (cm? 2
A 10,71‘ (cm?) D41 | D42 ‘ (cm’) D43 10,71 (‘cm)
Dfm chf ‘ 5,43 (cm?) ' Chutao | 5,43 (cm’) |
tang| BS | 4d20 4d20 4d20 4d20
6 | i | (1257cmd) 12,57 cm?) 12,57 cm?) (12,57 cm?)
thép \ | | |
‘ 2d22 ‘ 2022 ‘ 2d22 ‘
(7,6 cm?) (7,6 cm?) (7,6 cm?)
| 6800 L 3000 6800 L
2 8,59 (cm?) 8,59 (cm? 2
A 8,59 ‘(cm) D44 | . ‘( ) D6 8,59 (c‘m)
Dam | em® | 5,43 (cm?) T Ciuto | 5,43 (cm?) |
tang | B4 3d20 3d20 3d20 3d20
7 i | (9,42 cm?) (9,42 cm?) (9,42 cm’) (9,42 cm?)
thép \ | | |
! 2d22 ! 2d22 ! 2d22 !
(7,6 cm?) (7,6 cm?) (7,6 cm?)
| 6800 L 3000 6800 L
2 7,0 (cm?) 7,0 (cm?) 2
A, | PO(m) D47 ‘ | D4g 7.0 (em)
A 2
Dfm cm ! 6,37 (cm2) | Ciutao 6,37 (cm2) |
@ng BS | 2422 2d22 2d22 2d22
mal | g | (7,6 cm?) (7,6 cm®) 7,6 cm?) 7,6 (cm?)
thép \ | | |
‘ 2d22 ‘ 2d22 ’ 2d22 ‘
(7,6 cm?) (7,6 cm?) (7,6 cm®)
6800 3000 6800

|

a.Tinh toan va bo tri cot thép dai cho phan tir dim 29 (ting 2,nhip AB) va
31 (thng 2,nhip CD) bxh = 300x600 , - ‘
Tur bang t6 hop noi luc ta chon ra luc cat nguy hiém nhat cho dam:
Qumax = 155,1 (KN) = 15510 (KG)
Bé tong cap do bén B20 co:
R, = 11,5 (MPa) = 115 (KG/cm?); Ry = 0,9 (MPa) = 9 (KG/cm?)
E, = 27x10° (MPa)
Thép dai nhom Al co:
Rgw = 175 MPa = 1750 (KG/cm?); E, = 21x10* (MPa)
+Chona=4(cm)=>hy=h-a=60-4=56 (cm)
+ Kiém tra cuong do trén tiét dién nghiéng chiu tng suit nén chinh

4.3.Tinh toan va bo tri cot thép dai cho dam.
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Q < Qot = 0.3¢w1ppRpbh,y
Do chua bo tri cot dai nén ta gia thiét @, ¢, =1
Ta co : Q < Qy = 0,3Rpbhg = 0,3x115x30x56 = 57960 (KG) > Q =15510 (KG)
=> Dam du kha ning chiu (ng suat nén chinh
+ Kiém tra su can thiét cua cdt dai:
Bo qua anh huong cua luc doc truc nén ¢, =0
My, = @y, (1+@¢ + @, )Rpbh3 = 2(1+0+0)x 9x30x56° = 1693440 (KG.cm)
( Do dam nam trong ving kéo nén ¢ = 0)
+ Tinh chiéu dai hinh chiéu tiét dién nghiéng nguy hiém :
C. = 2Mp _ 2x1693440 _ 218 (cm)
Qmax 15510
=> C.» > 2hy=56x2 =112cm =>C = C«; Cy = 2hy
bmin = @p3 (1 + @, JRpbhg = 0,6(1+0)9 x 30 x 56 = 9072 (KG)
+ Xac dinh Qy:
_ Mp _ 1693440

Qp= c P 7768 (KG)

Tinh kha ning chju cit cua cét thép dai phan bd déu theo truc dam :
_ Qmax—Qp _ 15510-7768

Qsw1 = Co 112 = 69,1 (KG/cm)
— Qbmin _9072 _
Qsw2 = Tohg - 112 81 (KG/cm)

Ta lay gia tri Qew, dé tinh khoang cach S theo cong thirc:
Str dung cdt thép @8, do byzm < 350mm nén ta c¢6 s6 nhanh dai n =2
Rgwhagy _ 1750x2x0,503

=> Khoang céach sy = =21,7 (cm)
Qsw 81
1+@n)RptbhZ  1,5x9x 30 x 562
Smax = Qb4 (1+¢@n)Rpibhg - = 81,9 (cm)

S¢t = min(h/3 ; 50cm) = 20 (cm)
Khoang cach thiét ké cbt dai cho dam:
S = min( Sg ;Sct ;Smax ) = 20 (cm).Chon s =20 (cm) = 200 (mm)
=> Ta bd tri 82200 cho dam.
+Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo tng suat nén chinh
khi da ¢6 bd tri cbt dai: Q < =0,3¢,,19pRpbhy
Véi @y, = 1+5ap,, < 1,3.
nagy _ 2x0,503
bs  30x22

Dam bé tri thép ¥8a200 c6 p,, = =0,0015

Es 21x10%

a= E - 27x103 -
@y = 1+5apn, =1+5x7,7x0,0015=1,05<1,3.
©p; =1-BRy=1-0,01x11,5=0,885

Tacod: @y1¢p =1,05x0,885=0,929 ~ 1

=> Q=15510 (KG) < 0,3¢,,; PpRbh,

=0,3x0,929 x 115 x 30 x 56 = 53844,8 (KG)
=> Dam du kha nang chju tng suit nén chinh.
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b.Tinh toan va b tri ¢t thép dai cho phin tir dim 30 (tang 2,nhip BC)
bxh =300x350 , 7 , ‘
Tir bang t6 hop noi luc ta chon ra luc cat nguy hiém nhat cho dam:
Qmax = 77,1 (KN) = 7710 (KG)
Bé tong cap do bén B20 co:
R, = 11,5 (MPa) = 115 (KG/cm?); Ry = 0,9 (MPa) = 9 (KG/cm?)
E, = 27x10° (MPa)
Thép dai nhom Al co:
Ry = 175 MPa = 1750 (KG/cm?); E, = 21x10* (MPa)
+Chona=4(cm)=>hy=h—-a=35-4=31(cm)
+ Kiém tra cuong do trén tiét dién nghiéng chiu tng suit nén chinh
Q < Qbt = 0.3@w1ppRpbh,
Do chua bo tri cot dai nén ta gia thiét @, ¢, =1
Ta cd : Q < Qp = 0,3Rybhy = 0,3x115x30x31 = 32085 (KG) > Q =7710 (KG)
=> Dam du kha ning chiu (ng suat nén chinh

o = —202%___L_ (0.0 5p)
W 4,5Rybh 0,75 ’
(77,1 x103)? 1

= > - (6,7 —6,78 x 0,5) = 46,49 (N/mm)
4,5x0,9x300x3102 0,75

Qswmin = 0,25Ryb = 0,25 x 0,9 x 310 = 69,75 (N/mm)

Str dung cdt thép @8, do bgzm < 350mm nén ta c6 sd nhanh dain =2
Rgwhasy _ 175x2x50,3

=> Khoang céach sy = =252 (mm)
Qsw 69I75
Rptbh3  0,9x300x 3102
St =~ = = 336 (mm)
Qmax 77,1x103

S¢t = min(ho/2 ; 300mm) = 165 (mm)
Khoang cach thiét ké cbt dai cho dam:
S = miNn( S ;Sct ;Smax ) = 165 (cm).Chon s = 150 (mm)
=> Ta b tri ¥8al150 ¢ dau dam va ¥8a200 & gitra dam.
+Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo tng suat nén chinh
khi da c6 bd tri cbt dai: Q < = 0,3¢,,19pRpbhy
Véi @y, = 1+5ap,, < 1,3.
nagy _ 2x0,503
bs  30x11

Dam bé tri thép ¥8a200 c6 p,, = =0,003

Es 21x10%
a= E - 27x103 -
©w1 = 1+5ap, =1+5x7,7x0,003=1,11 < 1,3.
¢p; =1-PBRy=1-0,01x11,5=0,885
Tacod: @0, =1,11x0,885=0,987 = 1
=> Q=7710 (KG) <0,3¢,19,Rpbh,
=0,3x 0,987 x 115 x 30 x 31 = 31667,9 (KG)
=> Dam du kha nang chiu tng suat nén chinh.
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c.Tinh toan va b tri cdt thép dai gho ph?m‘ tir dAm 32,35,38,41,44,47 (t?lng 3- tz“lng
7 nhip AB) va 34,37,40,43,46,49 (tang 3 — tang 7 nhip CD) bxh = 300x600.

Ta thay trong cac dam trén thi cac dam tir ting 2 dén tng 6 ( nhip AB va CD)
va dam 47,49 c6 kich thuéc bxh = 30x50 thi dam 29 va 31 ¢6 lyc cit 1on nhat Q =
15510 (KG), dam 29 va 31 duoc bd tri cbt dai theo ciu tao @8a200 nén ta chon cdt dai
theo ®8a200 cho toan bd cac dam trén.

d.Tinh toan va bd tri cot thép dai cho phan tir dam 33,36,39,42,45,48 (ting 3- ting
7 nhip BC) bxh = 300x350.

Tuong tu tinh toan dam 30, ta bd tri thép dai @8al10 cho cac phan tir dAm
33,36,39,42,45,48
e.B6 tri cot dai cho dam

+ Vi dam c6 kich thuéc 30x60 cm:

O 2 dau dam trong doan L/4,ta bd tri cdt dai dat day ©8a200 véi L 14 nhip
thong thay cua dam.

Phan dam con lai dat cot dai thua hon theo diéu kién ciu tao

Set = min(3h/4 ; 50cm) = 3x60/4 = 45 (cm)

Ta chon ©8a300 b tri cho doan dam nay.

+V6i dam c6 kich thuéc 30x35:

Do nhip diam ngén ta bé tri cbt thép dai theo cau tao $8a110 sudt dam.

CHUONG 5. TINH TOAN VA BO TRi THEP CQOT KHUNG TRUC 5

5.1.VAT LIEU SU DUNG

Str dung bé tong cap do bén B20 co:

R, = 11,5 (MPa) = 115 (KG/cm?); Ry = 0,9 (MPa) = 9 (KG/cm?)
Str dung cdt thép doc nhom All co:

R = Ry = 280 MPa

Tra bang phu luc co:

Er =0,623; ag = 0,429
5.2.TINH TOAN VA BO TRi THEP CQT KHUNG TRUC 5
5.2.1. Tinh toan c6t thép cho phan tir cot 2 ( bxh = 30x50)
a.S6 Kiéu tinh toan

Chiéu dai tinh toan 1, = 0,7H = 0,7 x 4,6 = 3,22 (m) = 322 (cm)

Giathiéta=a’=4 (cm)=>hy=h—a=50-4 =46 (cm)

Z,=hg—a=46-4=42(cm)
Do manh A, = lo/h = 322/50 = 6,44 (cm) < 8
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=> B0 qua anh hudng cta uon doc.Lay h¢ s6 uon docn =1

Do 1éch tam ngﬁu nhién

1,1 _ 1 e Leay
€, = max (600H ; 30hc) = max(600460 ; 3050) =1,66 cm

BANG 8.NOI LUC VA PQ LECH TAM CUA COT 2

Ky
hiéu |Kyhiéué | Dic diém
, M N e; = M/N €s | €= max(er,e,)
cap bang to cua
(KN.m) (KN) (cm) (cm) (cm)

noi hop cap noi luc
luc

1 2-9 IM| max=€max 245,9 1478 16,6 1,66 16,6

3 2-11 N max 13,5 1920 0,7 1,66 1,66

4 2-14 M,N 16n 226 1885 12 1,66 12

b. Tinh cot thép ddi xing cho ciip 1
M= 245,9 (kN.m) = 2459000 (KG.cm)
N = 1478 (kN) =147800 (KG)

h
e=mnep + > -a=1x16,6 +50/2-4=37,6(cm)

Str dung bé téng cap do bén B20 c6: £g=0,623 ;
N
_ 147800 _ 42,8 (cm)

X= Rp.b 115.30
£r.No = 0.623.46 = 28,6 (cm)
+ Xay ra treong hop X > &r.hg=> Nén I&ch tam bé.
LAy X = £g.hy dé tinh thép.
A=A = N.e—Rp.b.x(hy—0,5%)
Rcha

_147800x 37,6 —115x 30 x 28,6 x(46—0,5 x 28,6)

=20,6 (cm?)
2800x42

Xéc dinh ham lugng cot thép téi thiéu theo d6 manh.
A= lo/r = 322/0,288.h = 322/0,288.30 = 37,26

A= €(35+83)=>pnin =02 %
Kiém tra ham lugng cbt thép:

_ Ag.100 _ 20,6.100
K= bhe 3046

=1,49% > p;, =0,2% =>TM

c. Tinh c6t thép ddi xing cho ciip 2
M= 13,5 (kNm) = 135000 (KG.cm)
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N = 1920 (kN) = 192000 (KG)
e=neg+3 -a=1x166+502 -4 = 22,66 (cm)

Str dung bé téng cap do bén B20 c6: £g=0,623 ;
N
_ 192000 _ o (cm)

X = Ryb 11530
Er.ho =0.623.46 = 28,6 (cm)
+ Xay ra trrong hop X > &g.hg=> Nén 1éch tam bé.
LAy X = £g.hy dé tinh thép.
A=A = N.e—Rp.b.x(hy—0,5%)
Rcha

192000 x 22,66 —115x30x 28,6 x(46—0,5x 28,6
= ( ) - 10,39 (cm?)
2800x42

Xéc dinh ham lugng cot thép téi thiéu theo do manh.
A = lolr = 322/0,288.b = 322/0,288.30 = 37,26

L=€(35+83)=>ppn=02%
Kiém tra ham luong cbt thép:

_ Ag.100 _ 10,3.100
K= bh, 3046

=0,74 % > p,im =0,2% =>TM

d. Tinh cot thép doi xing cho cip 3
M= 226 (kN.m) = 2260000 (KG.cm)
N = 1885 (kN) = 188500 (daN)

h
e=neo + -a=1x12+50/2 - 4= 33 (cm)

Str dung bé tong cap do bén B20 c6: £g=0,623 ;
N
- 188500 54,63 (cm)

X= Rp.b 115.30
Er.np = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop X > &g.hg=> Nén 1&ch tam bé.
LAy X = £g.hy dé tinh thép.
A=A = N.e—Rp.b.x(ho—0,5%)
RscZa

_188500x 33 -115x30x 28,6 x(46—0,5X 28,6)

= 26,29 (cm?)
2800x42

Xac dinh ham lugng cbt thép t6i thiéu theo dd manh.
A = lo/r = 322/0,288.b = 322/0,288.30 = 37,26

L= €(35+83)=>pnin=02%
Kiém tra ham luong cbt thép:

_ Ag.100 _ 26,29.100
B bohe 3046

=1.9% >, =02% =>TM
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=> Cap noi lyc 3 doi hoi luong cdt thép 16n nhat. Vay ta b tri thép cot 2 theo
A=A = 26,29 (cm?)
Chon 4025 + 2022 c6 A=A= 27,23 (cm?)

Céc phan tir cot 3,6,7,10,11,14,15 duoc bb tri thép gidng nhu phan tir cot 2

500

4025
9 ©)
® ©
. o 2022
) 9
< 2022 O
7
t/ ¢ | @8a200
.o 05)
8 4025 O
6
25 250 25
300

5.2.2.Tinh toan c6t thép cot cho phan tir cot 1 (bxh = 22x50)
a.S6 Kiéu tinh toan
Chiéu dai tinh toan 1, = 0,7H = 0,7 x 4,6 = 3,22 (m) = 322 (cm)
Giathiéta=a’ =4 (cm)=>hy=h—a=50-4 =46 (cm)

Z,=hyp—a=46-4=42(cm)
D6 manh A, = lo/h = 322/50 = 6,44 (cm) < 8

=> B0 qua anh hudng cta uon doc.Lay h¢ s6 uon docn =1

D6 léch tAm ngau nhién

1 1
ea=max (—H ; —==h
600

BANG 9.NOI LUC VA PQ LECH TAM CUA COT 1

30 ¢

1 1
y = max(=——460 ; —50) = 1,66 cm
600 30

Ky
hiéu |Kyhiéué | Dic diém
, M N e; = M/N €, | €0= max(ei,e,)
cap bang to cla
_ _ (KN.m) (kN) (cm) (cm) (cm)

noi hop cap noi lyc
luc

1 1-9 Emax 173,8 909,7 19,1 1,66 19,1

2 1-10 M ax 189,7 1384 13,7 1,66 13,7

3 1-14 N max 175,8 1613,7 10,9 1,66 10,9

b. Tinh c6t thép ddi xirng cho cip 1
M= 173,8 (kN.m) = 1738000 (KG.cm)

N =909,7 (kN) = 90970 (KG)
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h
e=1eo + -a= 1x 19,1+ 50/2 - 4= 40,1 (cm)

St dung bé tong cap do bén B20 c6: £g=0,623 ;
N
_ 90970 _ 35,9 ( cm)

X= Rp.b 115.22
E_,R-hO =0.623.46 = 28,6 (Cm)
+ Xay ra trrong hop X > &g.hg=> Nén 1&ch tam bé.
LAy X = £g.hy dé tinh thép.
A=A, = N.e—Rp.b.x(hy—0,5%)
RSCZa

_90970x 40,1 —115x22x 28,6 x(46—0,5 X 28,6)
2800x42

=11,5 (cm?)
Xéc dinh ham lugng cot thép téi thiéu theo d6 manh.

A = lolr = 322/0,288.b = 322/0,288.22 = 50,82

A= €(35=+83)=>p, =0,2%
Kiém tra ham lugng cbt thép:

_ A5.100 _ 11,5.100
K= oh, 2246

=113% > g =0,2% =>TM

c. Tinh c6t thép ddi xirng cho cip 2
M=189,7 (kNm) = 1897000 (KG.cm)
N =1384 (kN) = 138400 (KG)

h
e=mnep + S Cas 1x 13,7+ 50/2 - 4 = 34,7 (cm)

St dung bé téng cap do bén B20 c6: £g=0,623 ;
N 138400

Rpb 11522 54,7 (cm)

E_,R-hO =0.623.46 = 28,6 (Cm)
+ Xay ra truong hop X > &g.np=> Nén 1¢ch tam b¢.
Léy X= &R-hO dé tinh thép

A=A = N.e—Rp.b.x(h¢—0,5x%)

RscZa

X =

_138400x 34,7 -115x 22 x 28,6 x(46—0,5 X 28,6)
2800x 42

= 21,3 (cm?)
Xéc dinh ham lugng cot thép téi thiéu theo d6 manh.

A= lo/r = 322/0,288.b = 322/0,288.22 = 50,82

A= €(35+83)> i, =02 %
Kiém tra ham lugng cbt thép:

_ Ag.100 _ 21,3.100
K= on, 2246

=21% >, =02% =>TM

d. Tinh c6t thép ddi xirng cho ciip 3
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M= 175,8 (kN.m) = 1758000 (KG.cm)
N =1613,7 (kN) = 1616,7 (daN)

h
e=1e + -a=1x 10,9 +50/2 - 4 = 31,9 (cm)

St dung bé tong cap do bén B20 c6: £g=0,623 ;
N
_ 161370 _ 63.7 ( cm)

X= Rpb  115.22
£r.No = 0.623.46 = 28,6 (cm)
+ Xay ra trrong hop X > &g.hg=> Nén 1&ch tam bé.
LAy X = £g.hy dé tinh thép.
A=A = N.e—Rp.b.x(hg—0,5%)
Rcha

161370 x 31,9 —115 X 22 X 28,6 X(46—0,5 X 28,6
= ¢ )= 24,2 (cm?)
2800 x 42

Xéc dinh ham lugng cot thép téi thiéu theo do manh.
A = lolr = 322/0,288.b = 322/0,288.22 = 50,82

L= €(35+83)> Unin=02%
Kiém tra ham lugng cbt thép:

_ A5.100 _ 24,2.100
K= bhe 2246

=239% >y, =0,2% =>TM

=> Cap ndi lyc 3 doi hoi lugng et thép 16n nhét.Vaiy ta bd tri thép cot 1 theo
A=A =242 (cm?)
Chon 5025 c6 A=A,'= 24,54(cm?)

Cac phan tir cot 4,6,8,9,12,13,16 dugc bd tri thép giéng nhu phan tir cot 1.

" 3025 @

2025
P ®
0 < 2025 9
@8a100 .
Q 3025 /g
25\ 170 \25
220 !

5.2.3.Tinh toan c6t thép cdt cho phan tir cot 18 (bxh = 30x40)
a.56 Kiéu tinh toan
Chiéu dai tinh toan 1, = 0,7H = 0,7 x 3,7 = 2,59 (m) = 259 (cm)
Giathiéta=a’=4 (cm)=>hy=h—-a=40-4 =36 (cm)
Z,=hg—a=36-4=32(cm)
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Do manh Ay, = lo/h = 259/40 = 6,47 (cm) < 8
=> B6 qua anh hudng cta udén doc.Liy hé s6 udn docn = 1

bJ léch tam ngau nhién

_ SRR S L on- L =
€, = max (600H ; 30hc) = max(600370 ; 3040) =1,33cm

BANG 9.NOI LUC VA PQ LECH TAM CUA COT 18

Ky
hiéu |Kyhiéué | Dic diém
, M N e; = M/N €a | €= max(e,e,)
cap bang to cua
| | kNm) | (N) | @m)  [em)|  (cm)

noi hop cap noi lyc

luc
18-10 €max 96,2 634,2 15,1 1,33 15,1
18-11 N max 33,2 812,2 4,08 1,33 4,08
18-13 M nax 97,6 718 13,6 1,33 13,6

b. Tinh c6t thép d6i xing cho cip 1
M= 96,2 (kN.m) = 962000 (KG.cm)
N =634,2 (kN) =63420 (KG)

h
e=Teo+ - -a=1x151+40/2-4=3L1 (cm)

St dung bé tong cap do bén B20 c6: £g=0,623 ;
N 63420
X = Rob 11530 18,3 (cm)
Er.np = 0.623.36 = 22,4 (cm)
+ Xay ra truong hop 2a’ <x < &r.hg=> Nén I¢ch tdm 16n thong thuong
A=A = N.e—Rp.b.x(ho—0,5%)
Rcha

63420x 31,1 -115x30x18,3x(36—-0,5x18,3)
= = 3,09 (cm?)
2800 x 32

Xéc dinh ham lugng cot thép téi thiéu theo d6 manh.
A = lo/r = 259/0,288.h = 259/0,288.30 = 29,9

SVTH:NGUYEN MANH HIEU —-MSV:1512104002




A= € (17 +35)=> ppin =0,1 %
Kiém tra ham lugng cbt thép:

_ Ag.100 _ 3,09.100
K= on, 3036

=028% > i, =0,1% =>TM

c. Tinh c6t thép ddi ximg cho ciip 2
M= 33,2 (kNm) = 332000 (KG.cm)
N =812,2 (kN) =81220 (KG)

e=neg+3 -a=1x4,08+40/2- 4= 20,08 (cm)

St dung bé tong cap do bén B20 co: £g=0,623 ;
N
_ 81220 _ 23,5 (cm)

x= Rp.b  115.30
Er-Np =0.623.46 = 22,4 (cm)
+ Xay ra truong hop X > &g.hg=> Nén 1&ch tam bé.
LAy X = Eg.hy dé tinh thép.
A=A = N.e—Rp.b.x(ho—0,5%)
Rcha

81220 x 20,08 —115 X 30 X 22,4 X(36—0,5 X 22,4
= ( )= 31 m)
2800 x 32

Xéc dinh ham lugng cot thép téi thiéu theo d6 manh.
A = lo/r = 259/0,288.b = 259/0,288.30 = 29,9

A= € (17 + 35) => tmin =0,1 %
Kiém tra ham luong cdt thép:

_ Ag100 _ 3,1.100
b= oh, 3036

=0,28% >y =1% =>TM

d. Tinh c6t thép dobi xirng cho cip 3
M= 97,6 (kNm) = 976000 (KG.cm)
N =718 (kN) =71800 (KG)

h
e=neo + -a=1x13,6+40/2-4=296 (cm)

St dung bé tong cap do bén B20 c6: £g=0,623 ;
N 71800
X = Rob 11530 20,81 (cm)
Er-Np = 0.623.46 = 22,4 (cm)
+ Xay ra truong hop 2a’ <x < &g.hg=> Nén I¢ch tdm 16n thong thuong
A=A = N.e—Rp.b.x(h¢—0,5x%)
RSCZa

_71800x 29,6 —115x30x 20,81 x(36—0,5x20,81)

=3,2 (cm?)
2800 x 32
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Xéc dinh ham lugng cot thép téi thiéu theo d6 manh.
A = lo/r = 259/0,288.b = 259/0,288.30 = 29,9
L= € (17 + 35) => tin =0,1 %
Kiém tra ham lugng cbt thép:
_ As.100 _ 3,2.100

K= ohe ~ 3036 _ 029% ZHmin=1% =>TM

=> Cap ndi lyc 3 doi hoi luong cdt thép 16n nhfit.Véy ta bo tri thép cot 18 theo
A=AS=3,2 (cmd)
Chon 2020 c6 A=As’= 6,28 (cm?)
Céc phan tir cot 19,22,23,26,27 dugc bd tri thép giéng nhu phan tir cot 18.
2020
)
@8a200 @

1125

400
350

2020
@
25| 250 |[]25

300

25|,

5.2.4.Tinh toan c6t thép cdt cho phan tir cot 17 (bxh = 22x40)

a.56 Kiéu tinh toan

Chiéu dai tinh toan 1, = 0,7H = 0,7 x 3,7 = 2,59 (m) = 259 (cm)

Giathiéta=a’ =4 (cm)=>hy=h—-a=40-4 =36 (cm)
Z,=hy—a=36-4=32(cm)

Do manh &, = lo/h = 259/40 = 6,47 (cm) < 8

=> B0 qua anh hudng cua udn dQc.Léy hé s6 ubn doc n=1

Do léch tam ngéu nhién

_ RTINS S L a7 - Lao) =
ea—max(600H, 30hc) max(600370,3040) 1,33cm

No6i luc duge chon tir bang td hop noi lyc va dugc ghi chi tiét & bang sau.

Ky
Ky hi¢u 2
hiéu Pic diém
5 i} . M N e; = M/N €a eo= max(ey,e,)
cap , cua
bang to (KN.m) (kN) (cm) (cm) (cm)
noi cap noi lue
hop
luc
1 17-10 Emax 70,8 532 13,3 1,33 13,3
2 17-13 N max 74,9 627,3 11,9 1,33 11,9
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‘ 3 ‘ 17-14 ‘ M max ‘ 74,9 ‘ 627,3 ‘ 11,9 ‘1,33‘ 11,9

b. Tinh c6t thép ddi xirng cho cip 1
M= 70,8 (kN.m) = 708000 (KG.cm)
N =532 (kN) =53200 (KG)

h
e=neo + -a= 1x 133+ 40/2 - 4=29,3 (cm)

St dung bé tong cap do bén B20 c6: £g=0,623 ;
N 53200
X = Rob 11522 21,02 (cm)
Er-Np = 0.623.36 = 22,4 (cm)
+ Xay ra truong hop 2a’ <x < &g.hg=> Nén I¢ch tam 16n thong thuong
A=A = N.e—Rp.b.x(ho—0,5%)
Rcha

53200x 29,3 —115 x 22 X 21,02 X(36—0,5 X 21,02
= ( ) =22 (cm?)
2800 x 32

Xéc dinh ham lugng cot thép téi thiéu theo do manh.
A = lo/r = 259/0,288.b = 259/0,288.22 = 40,8

L=€(35+83)=> Uy =02%

Kiém tra ham luong cbt thép:
_Ag.100 _ 2,2.100
b= o, 2236

=0,27% > i, =0,2% =>TM

c. Tinh c6t thép ddi xirng cho cip 2
M= 74,9 (kNm) = 749000 (KG.cm)
N =627,3 (kN) = 62730 (KG)

h
e=mnep + 2" a=1x11,9+40/2-4=27,9 (cm)

St dung bé tong cap do bén B20 c6: £g=0,623 ;
N _ 62730 _ 24,7 (cm)

X= Rp.b  115.22
Er.Np = 0.623.46 = 22,4 (cm)
+ Xay ra truong hop X > &g.hg=> Nén 1&ch tam bé.
LAy X = £g.hy dé tinh thép.
A=A = N.e—Rp.b.x(ho—0,5%)
Rcha

62730 x 27,9 —115 X 22 X 22,4 X(36-0,5 X 22,4
= ( ) =384 (cm?)
2800 x 32

Xéc dinh ham lugng cot thép téi thiéu theo do manh.
A = lo/r = 259/0,288.h = 259/0,288.22 = 40,8

%= €(35=83)=>p,, =02 %

SVTH:NGUYEN MANH HIZU —MSV:1512104002



Kiém tra ham lugng cbt thép:
_ As.100 _ 3,84.100
K= on, 2236

=048% > i, =0,2% =>TM

d. Tinh c6t thép doi xing cho cip 3
M= 74,9 (kNm) = 749000 (KG.cm)
N =627,3 (kN) =62730 (KG)

h
e=neo + -a=1x11,9+40/2-4=279 (cm)

St dung bé tong cap do bén B20 c6: £g=0,623 ;
N__ 62730 _ 24.7 (cm)

X= Rp.b  115.22
£r.No = 0.623.46 = 22,4 (cm)
+ Xay ra trrong hop X > &g.hg=> Nén 1&ch tam bé.
LAy X = £g.hy dé tinh thép.
A=A = N.e—Rp.b.x(hy—0,5%)
Rcha

62730x 27,9 -115x22x22,4x(36—-0,5x22,4)
= = 3,84 (cm?)
2800 x 32

Xéc dinh ham lugng cot thép téi thiéu theo do manh.
A = lo/r = 259/0,288.b = 259/0,288.22 = 40,8

L=€(35+83)=> U, =02%
Kiém tra ham lugng cdt thép:

_ Ag.100 _ 3,84.100
b= on, 2236

=0,48% > fyin =0,2% =>TM
=> Cap noi lyc 3 doi hoi luong cdt thép 16n nhat. Vay ta b tri thép cot 17 theo
A=A = 3,84 (cm?)

Chon 2020 c6 A=A,= 6,28 (cm?)

Céc phan tir cot 20,21,24,25,28 duoc b tri thép giong nhur phan tir cot 17.

2 )

@8a200 08

400
350

25|,

2020 11

25 JF 170 J 25
220

5.2.5 Tinh toan cdt thép dai cho cot

+ Puong kinh cdt dai

25
Dsw = (wr’:ax ;5mm) = (T;Smm) =6,25 mm
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Ta chon cdt dai @8 nhom Al
+ Khoang cach cdt dai “s”
- Trong doan ndi chong cbt thép doc
S < (10@pin ;500 mm) = (10.20 ; 500 ) = 200 mm
Chon s =100 mm
- Cac doan con lai
S < (15@min ;500 mm) = (15.20 ; 500 ) = 300 mm
Chon s =200 mm
6. Tinh toan cau tao nut géc trén cing
Nut gbc 1a nut giao gitra:
+ phan tor dam 47 va phan tir cot 25;
+ phan tir dim 49 va phan tir cot 28;
+ phan tr dam 48 va phan tir cot 26

A gas £ e, g A s .. % €
Chiéu dai neo cot thép ¢ nlt goc phu thude vao ti s6 h—o
cot

+ Dua vao bang to hop noi luc, ta chon ra cap ndi luc M, N cua phﬁn tlr cot sb
25 va 28 c6 do léch tim eq 16n nhat. Do 1a cap 25-14 ¢6 M = 56,2 (kN.m) ;N = 201(kN)
c6 ep =28 (cm)
= eo/h = 28/40 = 0,7 > 0,5. Viy ta sé& cau tao cdt thép nut goc trén cing theo

€
trudng hop co FO >0,5

+ Dya vao bang td hop noi lyc, ta chon ra cdp ndi luc M, N co phén tir ¢t s6 26
c6 do 1éch tAm eo 16n nhat. Do 1a cap 26-10 co6 M = 78,3 (KN.m) ; N = 263,2 (kN)
c6 e = 30,8 (cm)
eo/h = 30,8/40 = 0,77 > 0,5. Vay ta s& cau tao cbt thép nat goc trén cung theo trudng

ho’pcé%o>0,5.

CHUONG 6. TINH MONG KHUNG TRUC 5

6.1. PANH GIA PAC PIEM CONG TRINH

- Cong trinh c6 7 tAng cao 29(m). Chiéu cao cua cac tang 1a 3,7m.
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- Kich thuéc mat bang cong trinh: 54x16,6m.

- Hé két ciu cua cong trinh 14 khung bé tong cdt thép chiu luc.
- Kich thuéc cot cua toan cong trinh thay doi 2 1an:

* Cot bién:

- Tang 1, 2, 3,4: Kich thuéc 22x50 cm.

- Tang 5, 6, 7: Kich thuéc 22x40 cm.

* Cot gitra:

- Tang 1, 2, 3,4: Kich thudc 30x50cm.

- Tang 5, 6 ,7 : Kich thudc 30x40 cm.

6.2. PANH GIA PIEU KIEN PIA CHAT CONG TRINH

Vi cong trinh tai Hai Phong da tién hanh khoan tham do dia chat. Theo béo céo
két qua khao sat diéu kién dia chat giai doan phuc vu thiét ké ban vé thi cong, khu dat
xdy dung tuong d6i bang phang duoc khao sat bang phuong phap khoan thim xuyén
tinh SPT tir trén xudng gém cac 16p dat co chiéu day it thay d6i trén mat bang.

Dia tang tai vi tri cong trinh nhu sau:

Lop 1: Day 6,8 m ¢ cac chi tiéu co ly nhu sau:

Két qua TN nén ép e (ing
W | Wy, | Wy v A ® c VOl P(Kpa) (N?I;a)
% | % | % |T/m® Do | kg/em?| 100 | 200 | 300 | 400

29,2385 |23,3|1,86 |271|13°0° | 0,17 |0,831|0,804 |0,783 (0,778 | 1,65

Tt d6 co:
- H¢ sb r6ng tu nhién:
o = Ay,@+W) 1= 2,71 x1(1+0,292)
0" ¥ B 1,86

-1=0,882

- Két qua nén eodometer:
Heé sb nén 1an trong khoang ap luc 100 - 200 (kPa):
€100—€200 _ 0,831-0,804
Py00—P100  200—100

e

dp =

= 2,7x10* (1/kPa)

0,882

0,831

0,804
0,783
0,778

BIEU PO THi NGHIEM NEN EP e -P
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- Chi s6 déo: A = Wp,- Wy =38,5—23,3=15,2% =>Ldp 1 1a 16p dat sét pha

-bo sét: B=

A

W —W, _ 29,2-233

=0,388

15,2
- Mé6dun bién dang: qc =1,65(MPa) =165(T/m?)=>E, = a..q.=7 X 165 =1155 (T/m?)
( Dét sét pha déo ctng chon o = 7).
Lép 2: Day 5,4 m c6 cac chi ti€u co ly nhu sau:

=> Trang thai déo cung

W W | W, ) 0 c Két qua TN nén ép e ung %
% | % | % |T/Im*| A | PO |kGlcm? Vo1 P(Kpa) (Mpa) N
100 | 200 | 300 | 400
29,0 (32,1|26,1| 1,86 |2,64|19°30°| 0,13 |0,791|0,755|0,723 0,721 | 2,2 |10
Tur do co:

~ Hé sé rong tu nhién:
o = Az, W) 264X 1(1+40,290)
o= 2/ TW) g o

/4

1,86

- Két qua nén khong né ngang - eodometer:
Heé s6 nén lun trong khoang ap lyc 100 — 200 (Kpa):

i =

_ €100—€200 _ 0,791-0,755

P200—P100

200-100
e

0,83

0,791

0,755
0,723
0,721

-1=0,83

= 3,6x10" (1/kPa)

BIEU PO THi NGHIEM NEN EP e -P

- Chi s6 dé0 A = W, - Wy = 32,1 - 26,1 = 6 % => Dit thudc loai cat pha.

-bosétB =

W -W, _29-261

6

= 0,48 => Trang thai déo cing

- Médun bién dang: qc =2,2 (MPa) =220 (T/m?)=>E, = a..q.=4 x 220 =880 (T/m?)
( Dét sét pha déo cting chon o = 4)
Lop 3: Day 6,2 m co cac chi tiéu co ly nhu sau:

Trong dat cac c& hat d (mm) chiém (%) w

A Qe
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0,
o] 20] 5|2 L | 05+ 025 01+ | 005 | 0,01+ | <00 MPa | N
25 22| 21 0T5 0,25 | +0,1 | 0,05 | +0,01 | 0,002 | 02
0 2 | 18 | 33 | 275 | 16,5 3 0 0 0 0 17 |1 2,63 | 15,6 | 31
Cohat d>5mmchiem 2%
d > 2 mm chiém 18 %
d > 1 mm chiém 33 %
d > 0,5 mm chiém 27,5 %
Ta thdy ham lwong ¢& hat 16n hon 0,5 mm chiém 80,5 % vay Iop 3 1a 16p cat hat
to.
Stre khang xuyén qc = 15,6 ( MPa) = 1560 (T/m?) => Cat thudc trang thai chat
=> ¢ =42°81" ,e0=0,5
A 01W) _ 2, ,
Dung trong tu nhién: y = Yn(1+001W) _ 263X 1(1+017) _ , g5 T/m?
eot 1 1,5
Mb dun bién dang: Eq = aq. = 2 x 1560 = 3120 (T/m?)
(Cat hat to chat => chon a = 2)
Lép 4: Rat day, c6 cac chi tiéu co 1y nhu sau:
Trong dat cac c& hat d (mm) chiém (%)
2 1 0,5 0,25 0,1 0,05 | 0,01 W A A
510 10| 5 ’ ’_ ’ ’ '. <00 | % MPa | N
S1%20 1 | o5 | 025 | 01| 005 | 001 |0002] %
151 9 | 25 {415 ] 10 9 4 0 0 0 0 136 | 263 | 185 | 39
C& hat d > 10 mm chiém 1,5%

Ta thay ham lugng ¢& hat I6n hon 2 mm chiém 52 % vay 16p 3 1a 16p cat soi.

d > 5 mm chiém 9 %

d >2 mm chiém 41,5 %

Ste khang xuyén qc = 18,5 ( MPa) = 1850 (T/m?) => Cat thudc trang thai chat.
=> ¢ = 44°06° ,eo=0,5

Dung trong tu nhién: y =

Ayn(1+0,01W) _ 2,63 x1(1+0,136) _

e0+ 1
Mb dun bién dang: Eo = arq = 2 x 1850 = 3120 (T/m?)
(Cat soi chat => chon a = 2)

1,5

=1,99 T/m®
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Dat sét pha,déo clng
y=186T/m?;:A=271;p=13°;¢c=17 T/m?

2 B=0388:qc=165 T/m2; N =7; Eo= 1155 T/m?
Cat pha,déo cling
% y=1,86 T/m?:A=2,64 ;0 =19°30"; ¢ = 1,3 T/m?

B =048 : qc= 220 T/m? : N = 10; Eo = 880 T/m?

Cat hat to,trang thai chat
¥ =2,05 T/m? ;A=2,63 ;¢ = 42°81" ;
qc= 1560 T/m? ; N =31; E¢= 3120 T/m?

6200

Cat soi, trang thai chat
¥ =199 T/m? :A=2.63 ;¢ = 44°06’ ;
qc= 1850 T/m? ; N =39; E¢= 3120 T/m?

TRU PIA CHAT CONG TRINH
Nhén xét :
Lép dat tha nhét, thir 2 va tha 3 kha tot va day, 16p 4 rat tot nhung ¢ dudi sau.

- Tiéu chuin xay dwng:
7 AS
D¢ lun cho phép Sy, = 8cm. Chénh lun twong do6i cho phép Tgh =0,3%

- Piéu kién dia chat thuy vin:
Nudéc ngam khong xuét hién trong pham vi khao sat .Cong trinh can thi cong mong
& d6 sau kha 16n.Cac 16p dat trong tru dia chat khong c6 di vét can tro viée thi cong.

6.3. GIAI PHAP MONG
- Cong trinh c6 tai kha 16n.
- Khu vyc xay dung biét 1ap, bang phang.
- D4t nén goém 4 16p:
+ Lop 1: Pat sét pha ¢ trang thai déo cung day 6,8m.
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+ Lop 2: Cat pha ¢ trang thai déo cung day 5,4 m.
+ Lop 3: Cat hat to ¢ trang thai kha chat co chiéu day 6,2 m.
+ Lop 4: Cat soi & trang thai kha chat va rat day

6.3.1. Lwa chon phwong 4n thiét ké méng

- Moéng coc dong: Swrc chiu tai cua coc 1on, thoi gian thi cong nhanh, dat chiéu
sau déng coc Ion, chi phi thap, chung loai may thi cong da dang, chiéu dai coc Ién vi
vat s6 mdi ndi coc it chat lugng coc dam bao (P9 tin cay cao). Tuy nhién bién phap
nay cling c6 nhiéu nhugc diém: Gay on ao, gdy 6 nhiém moi truong, gy chin dong
dat xung quan noi thi cong, nhu vay s& anh huéng dén mot s6 cong trinh 1an can. Bién
phap nay khong pht hop véi viéc xay chen trong thanh phé.

- Méng coc khoan nhoi: Stc chiu tai mot coc 16n, thi cong khong gay tiéng on,
rung dong trong diéu kién xay dung trong thanh phd. Nhugc diém cua coc khoan nhoi
13 bién phép thi cong va cong nghé thi cong phuc tap. Chat luong coc thi cong tai
trong truong khong dam bao, gia thanh thi cong cao.

- Méng coc ép: Khong giy on va gy chin dong cho cac cong trinh 14n can, coc
duoc ché toa hang loat tai nha may chét luon coc dam bao. May moc thiét bi thi cong
don gian, ré tién. Tuy nhién nd van ton tai mot s6 nhuoc diém: Chiéu dai coc ép bi han
ché vi vay néu chiéu dai coc I6n thi khé chon may ép co du luc ép, con néu dé chiéu dai
coc ngan thi khi thi cong chat lwong coc s& khong dam bao do ¢6 qua nhidu méi néi.

=> Nhu vay tir cic phan tich trén cung véi cac diéu kién dia chat thiy van va
tai trong cua cong trinh ta lya chon phuong an mong coc €p.

+ Phwong an 1: dung coc BTCT 30 x 30 cm, dai dat vao 16p 1, miii coc ha sau
xuéng 16p 5 . Thi cong bang phuong phap ép.

+ Phwong an 2: dung coc BTCT 30 x 30 cm, dai dat vao 16p 1, mii coc ha sau
xudng 16p 4 khoang 2 — 4m. Thi cong bang phuong phap dong.

+ Phwong an 3: dung coc BTCT 30x30, dai dit vao 16p 1. Coc ha bang
phuong phap khoan dan va déng vao 16p 4. Phuong an nay do on dinh cao nhung kho
thi cong va gia thanh cao.

Lwa chon phwong an coc: Phuwong phdp coc ép (phuong an 1) 1a hop li hon ca
vé y€u cau suc chiu tai, kha nang va di€u kién thi cong cong trinh.

6.3.2. Vat liéu méng va coc
bai coc:
+ Bé tong : B25 c6 Ry, = 1450 (T/m?), Ry = 105 (T/m?)
+ C6t thép: Thép chiu lyc trong dai 1a thép loai AIl c6 Rs = 28000 T/m?.
+ L&p 16t dai: Bé tong nghéo B15 day 10 cm
+ Pai lién két ngam voi ¢t va coc (xem ban v&). Thép cua coc neo trong dai >

20d (6 day chon 40 cm ) va dau coc trong dai 10 cm
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Coc duc san:
+ Coc (30x30) cm c6:
+ Bé tong : B25 ; R, = 1450 (T/m?)
+ C6t thép: Thép chiu luc - All (4916 Ag = 8,04cm?), dai - Al
+ Céc chi tiét ciu tao xem ban v&.
6.3.CHIEU DAI PAY PAI H,,4

Tinh hyin - Chiéu sdu chén méng yéu cau nhé nhat:

_ 0Py | Q.
hmin=0,7tg(45 2)w/y,xb

Q : Tong céac luc ngang: Q = 8,9 (T)

»* : Dung trong ty nhién cua lop dat dat dai »° = 1,86 (T/m®)
b : Bé rong dai chon so bo b =2 (m)

¢ : Goc ma sat trong tai |op dat dat dai ¢ = 13°

, 8,9
himin=0,7tg(45° -13°/2) Py =0,86 m =>chon hy, =1,2 (M) > hyin

=>V¢i d6 sau ddy dai du Ion, luc ngang Q nho, trong tinh toan gan dung bo qua

tai trong ngang.
6.4.CHON CAC PAC TRUNG CUA MONG CQC
6.4.1.Coc
Tiét dién coc 30x30 (cm).Thép doc chiu lrc 4016
- Chiéu dai coc: Chon chiéu sau coc ha vao 16p 4 khoang 3,2 m.
=> Chiéu dai coc : Le=( 6,8+5,4+6,2+3,2)-1,2+0,5 = 19,9(m)
Coc duoc chia thanh 4 doan dai 5 m. Néi bang han ban ma.
6.4.2. Strc chiu tai caa coc
a.Swuc chiu tai cia coc theo vat ligu:
PuL = M.@.(Ry.Fy+R,.Fy)
Trong do6:
m: Hé s diéu kién 1am viéc phu thudc loai coc va sd lugng coc trong
mong.Chonm=1
¢ : Hé s6 ubng doc.Chon ¢ = 1
F, : Dién tich cdt thép, F, = 8,04 cm?
Fy : Dién tich phan bé tong
Fp=F.—F,=0,3x0,3-8,04x10™ = 891x10* m*
=> Py, =1x1x (1450 x 891 x 10 + 2,8x10* x 8,04 x 10™) = 151,7 (T)
b.Xdc dinh sttc chiu tai cia coc theo dit nén:
- Xdc dinh theo két qud Ciia thi nghiém trong phong (phwong phdp théong ké):

SVTH:NGUYEN MANH HIEU —-MSV:1512104002 101



St chiu tai cua coc theo nén dat xac dinh theo cong thic:
— , c e , _ Pgh
Pgh = Qs + Q¢ Strc chiu tai tinh toan Py = e

S

Fs: HE sb 4n toan,vé nén léy =14

Q, : Ma sat giira coc va dat xung quanh coc Qs = ay Y-, u;T;h;

Q. : Luc khang miii coc.Q, = a,.R.F

Trong do:

a,a, — Hé sb diéu kién 1am viéc cua dat véi coc vudng, ha bang phuong phap ép
néna,;=a, =1

F=0,3x0,3=0,09 m’

u; :Chuvicoc=12m

R:Stre khang gidi han cua dat & mii coc.V6i Hy = 19,9 m =20 m, mili coc dat ¢
16p cat soi kha chat R = 12600 kPa = 1260 T/m?.

7; - Luc ma sat trung binh cua I6p dat thir | quanh mat coc.Chia dat thanh cac 16p
dong nhat, chiéu day mdi I16p < 2m nhu hinh v&. Ta lap bang tra dugc 7; (theo gia tri
d6 sau trung binh 1; cia mdi 16p va loai dat,trang thai dat).
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Lé . ok h; l; T
i Loat dat m | m | Tm
3,2 2 3,3
1 Dit sét pha,déo cting B = 0,388 5 1,8 3,72
6,8 1,8 4,0
8,6 1,8 4,18
2 Cat pha,déo cung B = 0,48 10,4 1,8 4,34
12,2 1,8 4,51
13,8 1,6 4,67
, e 15,4 1,6 4,82
3 Cat hat to, trang thai chat 17 16 4,96
18,4 1.4 5,09
4 o bl ch3 20 1,6 5,24
Cat so1, trang thai chat 216 16 5 38

Pgn = [1(3,3x2+3,72x1,8+4x1,8+4,18x1,8+4,34x1,8+4,51x1,8 +4,67x1,6
+4,82x1,6 +4,96x1,6+5,09x1,4+5,24x1,6+5,38x1,6) + 1260x0,3x0,3]
= 204,61 (T)
_>p, = oEh 20461 _ 6o Ty
Fq 1,4
- Xdc dinh theo két qud thi nghiém xuyén tinh CPT:
Pgn Qc Qs Qc +0Qs

Pi=—Lt=— 4 hay Py =
4= TR, T2+3 15-2 YT

Trong do:
Q. = kqcF : Strc pha hoai cta dat ¢ mili coc.
k: hé s6 phu thudc loai dat va loai coc (tra bang trang 24 — phu luc bai
giang Nén va Mong — T.S Nguyén Dinh Tién) c6 k = 0,4
:>QC:O4x1850x009:666(T)

=U) &h Strc khang ma sit cua dét ¢ thanh coc.

a;—hé sb ph1_1 thudc vao dat va loai coc,bién phép thi cong coc (tra bang
trang 24 — phu luc bai giang Nén va Méng — T.S Nguyén Dinh Tién)

a;, =40, hy = 5,6 m; gc; = 165 (T/m?)

a, = 60, h; = 5,4 m; qe; = 220 (T/m?)

asz = 200, hy = 6,2 m; s = 1560 (T/m?)

as = 300, hy = 3,2 m; g4 = 1850 (T/m?)

=1 ':6+220':4+156 2+ 18532_11378T
QS_ (40‘)’ 60‘-’1 200 U 300 )_ ' ()

56,16 113,78
Vay Py = === + —— = 84,97 (T),

- Theo két qud thi nghiém xuyén tiéu chudn SPT: theo cong thirc Meyerhof
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23
+ Q; = M.Np.F : Stic khang pha hoai cua dat miii coc (N, — S6 SPT cua lop dat
tai miii coc). Vi coc ép m =400, n=2.=> Q. =400 x 39 x 0,09 = 1404 (T)
+ Q, = N, UN;]; :Strc khang ma sat ciia dat ¢ thanh coc
Ni : chi s6 SPT cua I6p dat thir I ma coc di qua.
=>Q, =2 x(6,8x7 + 5,4x10 + 6,2x31 + 3,2x39) = 837,2 (T)

1404+837,2
[P]= — 5 - 747,06 (T)

=> S{rc chiu tai cua coc lay theo két qua xuyén tinh [P] = 84,97 (T)
6.5. TINH TOAN MONG CQT C,TRUC 5 (MONG M1)
6.5.1.N¢i luc va vat li€éu 1am mong

P =

Luyc tac dung
Theo két qua to hop noi lyc ta chon dugce cdp ndi lyc 16n nht:
Nmax=161,3(T); M=175(Tm); Q. =7,8 (T).
Tai trong do giﬁng mong tac dung vao cot C,truc 5
(chon giang moéng 1a 350x600)
Ng=2,5%(4,5-0,3) x0,35x0,6 x1,1+25x0,35x0,6 x1,1(1,5 +3,4-0,5)=4,96 (T)
Tai trong do tudng tang 1 tic dung vao mong
N, = 0,505 x 3,35[(4,5-0,3)+(1,5-0,11)] + 0,505x (3,4 — 0,39) = 10,97 (T)
Vay téng luc tdc dung vao cot Cy 1a :
Nc1 = Nmaxt Ng+ Ny=161,3 + 4,96 + 10,97 = 177,2 (T)
M = 18,5 (Tm)

Qe1= 7,8 (T).
N = 117;52 =154 (T)
My = 1815 =16 (Tm)
o = 115 0:78(T)

6.5.2.Chon s6 lwgng coc va bd tri:

+Xéc dinh so bd s0 luong coc
tt

Ne >2—=12 154
c"3[19]_ X497

=2,17 coc

Chon 4 coc b tri nhu hinh v&:
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So d6 bé tri coc méng M1
Ttr viéc bo tri coc nhu trén
=> Kich thudc dai: Bsx Ls=1,8x1,8 (m)
- Chonhy=0,8(m) -> hys=0,8-0,1=0,7 (M)
6.5.3. Tai trong phan phdi Ién coc
- Theo céc gia thiét gan dung coi coc chi chiu tai doc truc va coc chi chiju nén hoic kéo.
+ Trong luong ciia dai va dat trén dai:
Gg~ Fg.hy v =1,8x1,8%x1,2%x2=7,8(T)
+ Tai trong tac dung 1én coc duogc tinh theo cong thirc:
NG . MyX

Pi = —t+——
n 2
Xi
)

N™ =Ng" +G4 = 154 +7,8 =161,8 (T)
Mo, = 16 (T.m)
Vi Xmax = 0,6 (M); Ymax = 0,6 (M).
161,8 16.xj
—_— i >

4 4.

+ Tai trong truyén 1én coc khong ké trong luong ban than coc va 16p dat phu tir
day dai tr¢ 1én tinh vai tai trong tinh toan.
Bang s6 liéu tai trong o cac dau coc:

=> I:)max,min =

Coc Xi (M) Pi (T)
1 -0.65 39,5
2 0.65 52,9
3 -0.65 39,5
4 0.65 52,9

Prax=52,9 (T); Pumin = 39,5 (T). => tét ca cac coc chiu nén
-Kiémtra: P =P+ gc < [P]
- Trong lugng tinh todn ctia coc :
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Gc =ypra>le.n =2,5%0,3x0,3 x19,9 x1,1 = 4,9 (T)
=> Ppaxt 0c=52,9 +4,9 =57,8 (T) <[P] = 84,97 (T)
=> Vay tat ca cac coc déu dii kha ning chiu tai va bd tri nhu trén 13 hop 1y.
P®in > 0 nén khong phai kiém tra theo diéu kién chng nh.
6.5.4.Tinh toan kiém tra coc
a. Kiém tra coc trong giai doan thi cong
- Khi vdn chuyén coc :tai trong phan bd
g=vy.F.n
Trong d6: n: hé sb ké dén tac dung dong cua tai trong, n = 1,5
q=2,5.0,3.0,3.1,5=0,337 (T/m)

- So d6 tinh khi van chuyén:

AR

K A
w

Hinh 2.36 So d6 tinh khi vdn chuyén
Chon a=0,207.1. =1,035m

_ga’

M; = M, =0,337x1,035% /2= 0,180 (Tm?)

Truong hop treo coc lén gia bua: bé M, ~ M, thi b =0,294 xI,
=>Db ~ 0,294 x5=1,47 (m)
+ Tri s6 mémen duong 16n nhét trong truong hop nay

gb® 0,337 x 1,472

Mp=—"-= - =0,36 (Tm)

Biéu d6 coc khi cau lap

i

Hinh 2.37 So dé tinh khi cau ldp
Ta thay M;< M, nén ta dung M, d€ tinh toan
Lay 16p bao vé cua coc 13 3 cm => chiéu cao lam viéc cua ¢t thép
ho=30 - 3 =27 (cm)
M, 0,36

— - _ — 2 _ 2
A 0,9h,R,  0,9x0,27x28000 0,000052 m"= 0,52 (m’)
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Cét thép doc chiu luc cua coc chon theo ciu tao 1a 4416

— coc du kha nang chiu luc

-Tinh todn cot thép lam méc cau

+ Luc kéo & moc cdu trong truong hop cau lap coc : Fi= q
Fx

a=1035 a=1035

=> Lyc kéo ¢ 1 nhanh gin ding
F’= F/2=q.l./2= 0,337x5/2=0,84 (T)
Dién tich cbt thép ctia moc ciu

Py 084

= —

— -5 2\ — 2
R, = 28000 3.10°(m%) =0,3(cm")

=> Chon thép médc cau $12 c6 Agme= 1,131 cm?

Vi tri ddt moc cau 1a: cach dau coc 1 doan 13 1,5m

Chon bua thich hop :L. < 12m — Theo kinh nghiém Q. = 2,5 (T)
b. Kiém tra coc trong giai doan sir dung

c = trong lugng tinh todn cua coc

. =2,5x0,3x0,3x19,9x1,1=4,9 (T)

Puen = Pmax+ Qe =52,9+4,9 =57,8 T < [P] = 84,97 (T)

Vay coc dam bao kha ning chiu luc. BS tri nhu trén 1a hop 1y
c. Kiém tra cuong @d trén tiét dién nghiéng- diéu kién dam thiing

Gia thiét bo qua anh huong ciia cbt thép ngang.

- Kiém tra cot dam thiing dai theo dang hinh thap:
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Pat < Peat
P4 : Luc dam thing béng téng phan luc cua coc nam ngoai pham vi day thap
dam thung
Pg= Po1r + Pop + Pog + Pog = (39,5 + 52,9)x2 = 184,8 (T)
P.a : Luc chéng dam thung
Py =[ (b, +C,)+a, (h, +C,) [hR,

oy, oy — cac hé so duoc xac dinh nhu sau:

OL1—15’1+ ho —15\/1+ 0832 :2,09
2
oc2=1.5\/1+ (%) :1.5J1+ (0‘;22) =209
1

be; he: Kich thuée tiét dién cot. bex he = 0,3x0,5 m

ho : Chiéu cao 1am viéc clia dai. hy =0,8 m

C1,C, : Khoang cach trén mat bang tir mép cot dén mép cua day thap dam thing.
C, =0,832 ; C, =0,832

Rk : Cudng do tinh todn chiu kéo cua bé tong.

al; a2 : Céc hé sb.
Pear = [au(be + C2) + aa(he + C1)]hoR
=[2,09(0,3 + 0,832) + 2,09(0,5 + 0,832)]x 0,8x 105 = 432,5 (T)
Vay Py = 184,8 (T) < P4 =432,5(T)
— Chiéu cao dai thoa man diéu kién chéng dam thing
- Kiém tra kha ning hang coc choc thiing dai theo tiét di¢n nghiéng
+Khib < be +2hy thi P, <b.h,.R,
+Khi b>b, +2h, thi P, <(b,+h)h.R,
Tacé:b =18 < 0,3+2x0,8=1,9m
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=> P4 = Pgy + Pog = 52,9 + 52,9 =105,8 (T) < 1,8x0,8x105 = 151 (T)
=> Thoa man diéu kién choc thung.
Két Iudgn : Chiéu cao dai thoa min diéu kién chéng dam thung va choc thung
theo tiét dién nghiéng.
d.Tinh toan cwdong dd trén tiét dién thing dirng — Tinh cot thép dai
bai tuyét doi cung,coi dai lam viéc nhu ban conson ngam tai mép cot.
- Momen tai mép cot theo mat cat I-1
M, = r1(Po2 + Pog)
Trong d6: 11 : Khoang céch tir truc coc 2 va 4 dén mit cat I-1, r; = 0,3 (m)
=>M,=0,3x105,8=231,74 (T.m)
C6t thép yéu cau (chi dat cot don):
M 31,74
= 0,0hgR, _ 0,0%0,8x28000
Chon 9¢16a100 = 18,1 (cm?)
- Momen tai mép cot theo mat cat II-11
My = r2(Po1 + Pos)
Trong d6: r; : Khoang céch tir truc coc 2 va 4 dén mit cat I-1, r; = 0,3 (m)
=>M, =0,3x39,5x2=23,7(T.m)
C6t thép yéu cau (chi dat cbt don):
Fan = 0,91\;[1:Ra - 0,9X0,283);;8000 =0,0011 () = 11 (cm’)
Chon 6¢16a130 = 12,06 (cm?)
6.6 Kiém tra tong thé mong coc

=0,0015 (m%) = 15 (cm?

al

6.6.1 Kiém tra ap lwe dwéi day khdi méng
- Piéu kién kiém tra
Pqw < Ry
Pmaxgw < 1,2.Rg4
- Xdc dinh khoi méong quy wéc
+ Chiéu cao moéng khdi quy wéc tinh tir mit dat xudng miii coC Hyy = 20,5 m

+ G6c mo:
. Y @ih; 13°x6,8+19°30'x5,4+42°81'x6,2+44°06'x3,2 om s
Vi oy = = =29726
> hj 20,5
299261
o = Qwp/4 = 2 = 7°21"

+ Chiéu dai ctia day khdi quy wor:
Ly =(1,8-2x0,1) +2x3,2. 97721’ =24 m
+ Chiéu rong cua day khdi quy uéc
Bgw =(1,8 - 2x0,1) + 2x 3,2x tg( 7°21) = 2,4 m
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Gia thiét coi mong coc 1a méng khdi quy udc nhu hinh vé:
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- Xdc dinh tdi trong tinh todn dwéi ddy khéi méng quy wéc (miii coc)
Trong lugng cua dat va dai tir dé dai tré 1én xac dinh theo cong thirc:
Ni =L XBge.h oy =2,4%2,4x1,2x2=13,8 T
+ Trong lugng khdi dat tir mili coc t6i day dai:
+ N, = 3(Lm. Bu. - Fo) livi
N, =(2,4 x 2,4 - 0,3x0,3x5)(6,8x1,86+ 5,4x1,86+2,05x6,2+3,2x1,99) =221,8 T
Q. = trong luong tinh toan cua coc
Q. =4.25.0,3%.19,9.1,1=19,7 T
— Tai trong tai mirc ddy mong:
N =Ng+ N; +N; + Q.= 161,3 + 13,8+ 221,8+ 19,7 = 416,6 T.
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My= Mgy, =17,5 Tm.
- Ap lec tinh todn tai ddy khéi mong quy woc:

pmax,min = %i VI\C_Z
M@:Mﬂ&:ZAﬂAZ:ZSm?
6 6
Fou= 24X 2,4 =5,76 m’.
_ 4166 175
—> Pmax,min = m + 2_’3

Pmax = 80 T/M% Pmin = 64,7 T/m%; p =72,35 T/m®
b. Cwong do tinh toin cia dit & day khéi quy wéc (Theo cong thire Terzaghi):
Pgn=05n,.N,.yb+n,(N,-1).g+n,.N.C
N, , N,, N, : H¢ s6 phu thudc goc ma sat trong ¢
L6p 4 ¢6 ¢ =44°06° tra bang ta c6: Ny =247,1 ; Ng = 112,91 ; Nc = 119

(b6 qua cac hé s hiéu chinh).

R, = ﬁ _ 0.5xN, xyxB_ +(N, ~Dxy xH,_ +N_xc rH
FS FS )
0,5x247,1x1,99x2,4+(112,91-1)x1,99x20,5
= Ry= 3 + 20,5x1,99
_ 0,5.44,73.2,05x4,78+(31,5-1)x2,05x22,7

+22,7x2,05

3
Ry = 1759 (T/m?)
Taco: Pmaxqe = 80 (T/M?) < 1,2 Ry =2110 (T/m°)
Pgu = 64,7 (TIm?) < Ry = 1759 (T/m?)

=> Nhu vay nén dit dudi mii coc di kha ning chiu lyc.

c. Kiém tra lin cho méng coc:

- Ung suat ban than tai day khéi mong quy uéc:

c*'= 1,86x6,8 + 5,4x1,86 + 6,8x2,05 +3,2x1,99 = 43 T/m?
- Ung suat gay lin tai day khdi méng quy wdc:

cd = 0"- "' = 72,35 - 43= 29,35 T/m?

7=

- b6 Iun ctia mong coc c6 thé dugc tinh gan dung nhu sau:

2
§= =0 bopy Vi La/B = 24124 1> 0 1,12
0

1-0,32
—S=
3120

x2,4x1,12x29,35=0,02<8 (cm)
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6.6. TINH TOAN MONG COT TRUC A (MONG M2)
6.6.1. NOi lwe va vat liéu lam méng
Luc tac dung
Theo két qua to hop noi lyc ta chon dugce cap ndi lyc 16n nht:
Nma= 192 (T) ; My =1,35(Tm);  Qw =89 (T).
Tai trong do gi@ing mong tac dung vao cot A,truc 5
(chon gidng moéng 1a 350x600)
Ng=2,5x%(4,5-0,3) x0,35x0,6 x1,1+2,5x0,35x0,6 x1,1(3,4 - 0,39) = 4,16 (T)
Tai trong do tudng tang 1 tac dung vao mong
N;= 0,505 x 3,35(4,5-0,3) + 0,505x3,1(3,4 — 0,39) = 11,8 (T)
Vay téng luc tac dung vao cot Cy la :
N2 = Nmaxt Ng+ Ny=192 + 4,16 + 11,8 = 208 (T)
M = 1,35 (Tm)

Q.= 8,9 (T).
N, = %85 =180,8 (T)
M., = 1—?; =1,17 (Tm)
Q=== 77 (T

6.5.2.Chon s6 lwgng coc va bd tri:
+Xac dinh so bd s6 luong coc

Nte 180,8
N, ZBEZ1’2X84,97

=2,5coc

Chon 4 coc b tri nhu hinh v&:

ERE- Y 8
T8

_
| |

—+—$—+— —+ -4+ - L
ha L §

So do bo tri coc mong M2
Tir viéc bo tri coc nhu trén
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=> Kich thudc dai: BsX Ls=1,8x1,8 (M)
-Chonhy4=0,8(m) > hyy=0,8-0,1=0,7 (M)
6.5.3. Tai trong phan phdi Ién coc
- Theo céc gia thiét gan diing coi coc chi chiu tai doc truc va coc chi chiu nén hoic kéo.
+ Trong lugng cua dai va dat trén dai:
Gg~ Fg.hy v =1,8x1,8%x1,2x2=7,8(T)
+ Tai trong tac dung 1én coc duogc tinh theo cong thurc:

NG . My

Pi =+ ——
n 2
X;
2
N® = Ng°+G,=180,8 +7,8 =188,6 (T)
Mo,® = 1,17 (T.m)

V6i Xmax = 0,6 (M); Ymax = 0,6 (M).
—sp _ 1886 = 1,17
=7 Pmaxmin =7, & 4-X12

+ Tai trong truyén 1én coc khong ké trong luong ban than coc va 16p dat phi tir
day dai tr¢ 1én tinh vo1 tai trong tinh toan.
Bang s6 liéu tai trong ¢ cac dau coc:

Coc Xi (M) Pi (T)
1 -0.65 46,7
2 0.65 47,6
3 -0.65 46,7
4 0.65 47,6

Prax=47,6 (T); Puin = 46,7 (T).=> tat ca cac coc chiu nén
-Kiémtra: P =P+ qc < [P]
- Trong lugng tinh todn cta coc :
0c =ypr-a%.le.n =2,5x0,3x0,3 x19,9 x1,1 = 4,9 (T)
=> Phaxt 0c=47,6 +4,9=51,6 (T) <[P] =84,97 (T)
=> Vay tat ca cac coc déu dii kha nang chiu tai va bo tri nhu trén 1a hop 1y.
P"in > 0 nén khong phai kiém tra theo diéu kién chéng nh.
6.5.4.Tinh toan kiém tra coc
a. Kiém tra coc trong giai doan thi cong
- Khi vdn chuyén coc :tai trong phan bd
q=v.F.n
Trong d6: n: hé s6 ké dén tac dung dong cua tai trong, n = 1,5
q=2,5.0,3.0,3.1,5= 0,337 (T/m)

- So d6 tinh khi van chuyén:
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Hinh 2.36 So do tinh khi vdn chuyén
Chon a=0,207.1; =1,035m

g.a’

M; =M, = =0,337x1,035% /2= 0,180 (Tm?)

Truong hop treo coc lén gia bua: Pé M, "~ M7, thi b =0,294 x |,
=>Db ~ 0,294 x5=1,47 (m)
+ Tri s6 mémen duong 16n nhét trong truong hop nay
20,337 x1,472
MZZ% = — =0,36 (Tm)

Biéu d6 coc khi cau lap

i

Hinh 2.37 So d6 tinh khi cdu lap
Ta théiy M;< M; nén ta dung M, dé tinh toan
Lay 16p bao vé ctia coc 1a 3 cm => chiéu cao lam viéc ciia cdt thép
ho =30 - 3 =27 (cm)
M, 0,36

M, . . 2
0,0n.R. ~ 09x027x28000 000052 M =052 (m%)

=>A=

Cét thép doc chiu lyc cua coc chon theo ciu tao la 4416

— coc du kha nang chiu luc

-Tinh todn cot thép lam moéc cau

+ Luc kéo & moc ciu trong truong hop cau lip coc : Fi= q
Fx

a=1035 a=1035

=> Lyc kéo ¢ 1 nhanh gin ding
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F’= F/2=q.1./2= 0,337x5/2=0,84 (T)
Dién tich cbt thép ctia moc ciu
F, _ 084

R, 28000

F= =3.10° (m?) = 0,3(cm?)

=> Chon thép méc ciu ¢p12 c6 Agme= 1,131 cm?

Vi tri ddt moc cau 1a: cach dau coc 1 doan 13 1,5m

Chon bua thich hop :L. < 12m — Theo kinh nghiém Q. = 2,5 (T)
b. Kiém tra coc trong giai doan sir dung

Jc = trong lugng tinh todn cua coc

Q. =2,5x0,3x0,3x19,9x1,1=4,9 (T

Poén = Pmax + 0c =52,9+4,9 = 57,8 T < [P] = 84,97 (T)

Vay coc dam bao kha nang chiu lyc. B4 tri nhu trén 1a hop 1y
c. Kiém tra cwong d¢ trén tiét dién nghiéng- diéu kién dam thiing

Gia thiét bo qua anh huong ciia cbt thép ngang.
- Kiém tra c6t dam thiing dai theo dang hinh thap:

,J\F,

/ AN § g

T

Par < Peat
P4 : Luc dam thing bang tong phan lyc cia coc nam ngoai pham vi day thap
dam thung
Pdt: P01 + Poz + P03 + P04 = (39,5 + 52,9)X2 = 184,8 (T)
P.ai - Luc chéng dam thung
Pt Z[al(bc +Cz)+0‘2 (hc +Cl):| hy Ry

oy, oy — cac hé so duoc xac dinh nhu sau:
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a1-15/1+ h° J1+ 0832 * =209
_ ho\%_ 08 \% _
oc2—1.5\/1+ (Cl) _1.5\/1+ (0832) =209

b, ; h. : Kich thudce tiét dién cot. b, x h, = 0,3x0,5 m

ho : Chiéu cao lam viéc cta dai. hy =0,8 m

C1,C, : Khoang cach trén mat bang tir mép cot dén mép cua day thap dam thing.
C, =0,832 ; C, =0,832
Ri : Cuong do tinh toan chiu kéo ctia bé tong.
al ;a2 : Cac hé sb.
Peai = [aa(be + C3) + aa(he + Cq)]hoRy
=[2,09(0,3 + 0,832) + 2,09(0,5 + 0,832)]x 0,8x 105 =432,5 (T)
Vay Py, = 184,8 (T) < P4 =432,5(T)
— Chiéu cao dai thoa man diéu kién chéng dam thung
- Kiém tra kha ning hang coc choc thiing dai theo tiét dién nghiéng
+Khib < b+ 2hy thi P, <b.h,.R,
+Khi b>b, +2h, thi P, <(b, +h))h,.R,
Taco:b =18 < 0,3+2x0,8=1,9m
=> P4 = Pgy + Pos = 52,9 + 52,9 =105,8 (T) < 1,8x0,8x105 = 151 (T)
=> Thoa man diéu kién choc thung.
Két Iugn : Chidu cao dai thoa min diéu kién chéng dam thung va choc thung
theo tiét dién nghiéng.
d.Tinh toan cwong dd trén tiét dién thing ding — Tinh cot thép dai
bai tuyét doi cung,coi dai lam viéc nhu ban conson ngam tai mép cot.
- Momen tai mép cot theo mat cat I-1
M, = r1(Po2 + Pog)
Trong d6: r; : Khoang cach tir truc coc 2 va 4 dén mat cat I-1, r, = 0,3 (m)
=>M,=0,3x105,8=231,74 (T.m)
C6t thép yéu cau (chi dat cot don):
M; 31,74
0,9hoR,4 ~ 0,9%0,8x28000
Chon 90162100 = 18,1 (cm?)
- Momen tai mép cot theo mat cat II-11
My = r2(Po1 + Pos)
Trong do: r; : Khoang céach tur truc coc 2 va 4 dén mat cat1-1,r;, = 0,3 (m)
=>M;;=0,3x395x2=23,7(T.m)
C6t thép yéu cau (chi dit cot don):

=0,0015 (m%) = 15 (cm?)

al —
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_ M _ 23,7
"~ 0,9hyR, 0,9%0,8x28000
Chon 60162130 = 12,06 (cm?)

6.6 Kiém tra tong thé méng coc

=0,0011 (M%) =11 (cm?

Fall

6.6.1 Kiém tra ap lue dwéi diy khdi mong
- Diéu ki¢n kiém tra
Pow < R4
Pmaxgw < 1,2.R4
- Xdc dinh khoi mong quy wéc
+ Chiéu cao moéng khdi quy uéc tinh tir mat dat xudng miii coc Hqee =20,5m

+ Goc mo:
. Y @ih; 13°x6,8+19°30'x5,4+42°81'x6,2+44°06'x3,2 o
V6l oy = = =29°26’
Y hj 20,5
29926/
o = Qw4 = =721

+ Chiéu dai cia day khéi quy wéc :
Ly = (1,8-2x0,1) +2x3,2.tg7°21’ = 2,4 m
+ Chiéu rong cua day khéi quy uéc
By =(1,8 - 2x0,1) + 2x 3,2x tg( 7°21°) =2,4 m

Gia thiét coi mong coc 1a méng khdi quy uée nhu hinh vé:
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- Xdc dinh tdi trong tinh todn dwéi ddy khéi méng quy wéc (miii coc)
Trong lugng cua dat va dai tir dé dai tré 1én xac dinh theo cong thirc:
Ni =L XBge.h oy =2,4%2,4x1,2x2=13,8 T
+ Trong lugng khdi dat tir mili coc t6i day dai:

+ N2 = X(Lw. Bu. - Fo) hiyi

N, =(2,4 x 2,4 - 0,3x0,3x5)(6,8x1,86+ 5,4x1,86+2,05x6,2+3,2x1,99) =221,8 T
Q. = trong luong tinh toan cua coc

Q. =4.25.0,3%.19,9.1,1=19,7 T

— Tai trong tai mirc ddy mong:

N =Ng+ N; +N, + Q.= 192 + 13,8+ 221,8+ 19,7 =447,3 T.

My = Mgy, =1,35 Tm.
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- Ap lyec tinh todn tai ddy khéi mong quy wdc:

o N My
pmax,mm Fqu Wy
m@:BMﬁ4:Z®QA2:13m%
6 6
Fou= 2,4 X 2,4 =5,76 m’.
_ 4473 1,35
—> Pmax,min = m + 2_’3

Pmax = 78,24 TIM%, ppin =77 TIM*; p =77,62 T/m?
b. Cwong d9 tinh toin ciia dit & day khéi quy wéc (Theo cong thire Terzaghi):
Pgh=05n,N yb+n (N, -1).g+n.N.C
N,, N,, N, :H¢ s6 phu thudc goc ma sat trong ¢
L6p 4 ¢6 ¢ =44°06° tra bang ta c6: Ny =247,1 ; Ngq = 112,91 ; Nc = 119
(b6 qua cac hé s hiéu chinh).
P 0.5xN, xyxB, +(N, ~Dxy xH_+N_xc

Ry= =& +7H
d FS Fs yAR™
0,5x247,1x1,99x2,4+(112,91-1)x1,99x20,5
=> Ry= 3 + 20,5x1,99
- 0,5.44,73.2,05x4,78+(31,5-1)x2,05x22,7 +22.7%2,05

3
Ry = 1759 (T/m?)
Taco: Pmaxqe = 78,24 (T/M?) < 1,2 Ry =2110 (T/m°)
P = 77,62 (T/m) < Ry = 1759 (T/m?)

=> Nhu vay nén dat dudi miii coc du kha nang chiu lyec.

c. Kiém tra hin cho méng coc:

- Ung suét ban than tai day khdi mong quy udc:
c”'=1,86%6,8 + 5,4x1,86 + 6,8x2,05 +3,2x1,99 = 43 T/m’
- Ung suét gay lin tai day khdi mong quy uéc:

¥ =0"- "' = 77,62 - 43= 34,62 T/m’

7=

- b6 Iun ctia mong coc c6 thé dugc tinh gan dung nhu sau:

.2
S= 1E“° b.wpy Vi Lu/By = 2,412,4= 1- o ~ 1,12
0

1-0,32
3120

—S=

x2,4x1,12x 34,62 =0,02<8(cm)

SVTH:NGUYEN MANH HIEU —-MSV:1512104002 120



6.7 .-TINH TOAN GIANG MONG
Giang moéng co tac dung ting cudng do cang tong thé, han ché su lan 1éch gitra cac
mong va nhan mémen tir chan cot truyén vao
Tai trong tac dung lén giang méng gom:

+ Trong luong bétong giang

+ Trong luong béténg tudng trén giang

+ Trong luong mot phan bétong nén va dat

+ Tai trong do 1tn 1éch gitta cac mong.

Viéc xac dinh ndi luc trong giang 1a rat phuc tap.
Vi vay trong giéi han dd 4n em chi chon kich thudc va bd tri thép theo cau tao.
Chon 6¢20 1am c6t doc va 2¢14 lam ¢t ciu tao. Pai giang chon $8a200mm

320
H ~1.000

@ 2014
8a200
@@ a - \

()80
20
@ o & e | |-160

600
/00

100

BO TRi COT THEP GIANG MONG
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PHAN I11

THI CONG
(45%)
GVHD : TRAN TRONG BiNH
SINH VIEN : NGUYEN MANH HIEU
MA SINH VIEN : 1512104002

NHIEM VU:
- LAP BIEN PHAP THI CONG PHAN NGAM
- LAP BIEN PHAP THI CONG PHAN THAN

- LAP TONG MAT BANG THI CONG, TIEN PO THI CONG
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CHUONG 7. LAP BIEN PHAP THI CONG PHAN NGAM

7.1. PAC PIEM CONG TRINH

Cong trinh xay dung la nha lam vi¢c 7 tang nam trong khi cong nghiép Do
Son,phudng Ngoc Xuyén,quan D6 Son,thanh phé Hai Phong. Dién tich mit bang
khoang 900 m? chiém 30% dét xay dung.

Khoang cach theo chiéu ngang nha tir truc A dén truc D 14 16,6m; khoang cach
tinh theo chiéu doc nha tir truc 1 dén truc 13 1a 54m. Céa bon phia cong trinh déu con
dat du trit c6 thé st dung thuan tién cho thi cong.

Diéu kién dia chat noi xay dung cong trinh dugc danh gia dua trén thi nghiém
xuyén tinh mau khoan hién truong 16p dat dit dai, giang mong kha day, thudc loai sét
déo nén dat dao méng dugc chd di, 1 phan dugc giir lai str dung khi thi cong lap dat hd
mong.

Diéu kién thi cong vao mua kho, véi kha niang thi cong ciia don vi vao thoi
diém nay la day da dé dap ing moi nhu cau tién do.

Hé két cau than cong trinh 1a khung BTCT toan khéi.

Cao trinh san tang 1 1a £ 0,00, cao trinh mai nha 1a +25,9m. Két cau mong 1a
mong coc bé tong cdt thép coc dai thap. Pai coc cao 0,7(m) dit trén 16p bé tong bao vé
B75 day 0,1(m). Pay dai dat tai cot -1,2(m) (So véi cdt tu nhién), giang méng cao
0,6(m) va c6 day dat tai cot -1,2(m) (So véi ¢t tu nhién). Mat bang cong trinh bang
phang khong phai san nén, rat thuan loi cho viéc t6 chtc thi cong.

Két cau mong st dung cho cong trinh 1a mong coc ép véi chiéu dai coc 19,9m
gém 4 doan dai 5m tiét dién vudng 30x30cm duogc ép to1 do sau -21,6m so voi mat dat
tu nhién.

- Trong luong cua 1 doan coc 1a : 0,3x0,3x5x2,5=1,125(T)

- Coc duoc ché tao tai xudng va duoc trg dén cong trudng bang xe chuyén ding.

- C6t thép trong coc 1a ¢t thép All co Rg = 2800 (kg/cm?)

- Milli coc cam vao 16p 4 cat soi, trang thai chat 1a 3,2 (m).

- Stre chiu tai cia coc theo vat liéu P, = 151,7 (T)

- Strc chju tai ciia coc theo dat nén Py = 146,15 (T)

- Khi han coc phai sir dung phuong phéap “han leo” (han tir dudi 1én) ddi véi cac
duong han ding.

7.2. CAC PIEU KIEN THI CONG
7.2.1. Piéu kién dia chat cong trinh
Theo két qua bao cdo khao sat dia chat cong trinh dwoc tién hanh trong giai

doan khao sat thiét ké thi nén dét phia duéi cuia cong trinh gdm céc 16p dit nhu sau:

SVTH:NGUYEN MANH HIEU —-MSV:1512104002 123



- Lép 1: Pét sét pha,déo cimg day 6,8m.
- Lop 2: Cat pha déo,déo cung 5,4m.

- Lop 3: Cat hat to,chat, day 6,2m.

- Lép 4: Cat soi,chat,rat day.

C?t t? nhién

; "mj@

-1.200 |

7.2.2. Piéu kién dia chit thiy vin
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- Cong trinh x4y dung trén nén khu dat kha bang phang, phia dudi 16p dat trong
pham vi mit bang khong c6 hé thdng k¥ thuat ngam chay qua do vay khong can dé
phong dao phai hé théng ngam chon dudi 1ong dat khi ddo hé mong

Qua cu tao dia téng va khao sat thuc dia cho théy trong pham vi chiéu sau
khao sat cho thay cac 16p dat déu kém chira nude.

Muc nudc ngam kha sau.Nhin chung nuéc ngam & ddy khong giy anh huong
t61 qua trinh thi cong cling nhu su 6n dinh cia cong trinh.

7.2.3. Tai nguyén thi cong

- Vén dau tu duoc cap theo tirng giai doan thi cong cong trinh.

- Nguyén vat lidu phuc vu thi cong cong trinh duoc don vi thi cong ki két hop
ddng cung cap véi cac nha cung cap 6n, ning luc dam bao s& cung cap lién tuc va day
du phu thudc vao tirng giai doan thi cong cong trinh.

- Nguyén vat liéu déu duoc chd t6i tan chan cong trinh bang cac phuong tién
van chuyén

- Pon vi thi cong c6 luc lugng can b ki that co trinh d¢ chuyén mon tdt, tay
nghé cao, c6 kinh nghiém thi cong cic cong trinh nha cao ting. Doi ngil céng nhan
lanh nghé duoc to chirc thanh cac to doi thi cong chuyén mén. Ngudn nhan luc ludn
dap Gmg du voi yéu cau tién do. Ngoai ra c6 thé sir dung nguén nhan luc 14 lao dong tir
cac dia phuong dé 1am cac cong viée phu hop, khong yéu cau ki thuat cao.

- Ning lyc may moc, phuong tién thi cong cia don vi thi cong du dé dap ung
yéu cau va tién do thi cong cong trinh.

- Pién dung cho cong trinh dugc lay tir mang ludi dién thanh phd va tir may
phat du trir phong sy ¢6 mat dién. Dién duoc sir dung dé chay mady, thi cong va phuc
vu cho sinh hoat ctia can bo cong nhan vién.

- Nuée dung cho san xuat va sinh hoat duoc lay tir mang luéi cp nudc thanh
phd.

- Hé thng giao thong dam bao dugc thuan tién cho cac phuong tién di lai va
van chuyén nguyén vat liéu cho viéc thi cong trén cong trudng .

- Mang luéi giao thong noi bd trong cong trudng ciing duoc thiét ké thuan tien
cho viéc di chuyén cia cac phuong tién thi cong.

7.3. LAP BIEN PHAP THI CONG EP CQC BTCT
7.3.1 Lya chon phwong an thi cong coc

Chon sé phuong phap ép coc:
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Ep coc ¢ 2 phuong phéap: Ep dinh va ép om.
Ep dinh:

La phuong phap sir dung luc ép tir dinh coc ép coc xudng do sau thiét ké.

Uu diém: Uu diém cta phuong phap ép nay 1a toan b luc ép duogc truyén truc
tiép 1én dau coc va chuyén thanh hiéu qua ép. Khi ép qua cac 16p dit c6 ma sat voi
than coc 16n nhu 4 sét, sét déo cung,... luc ép tac dung l1én dau coc c6 thé théng luc
ma sat va €p coc xuéng mot cach dé dang.

Nhuoc diém: Can phai c6 2 hé khung gia la h¢ khung gia c¢b dinh va hé khung
gia di dong, voi chiéu cao tong cong cuia 2 hé khung gia nay phai 16n hon chiéu dai
coc. Néu coc 6m thi hé khung gia nay phai cao tir 7-8m. Vi vay, khi thiét ké coc
ép, phai khong ché chiéu dai coc bdi chiéu cao c6 thé ép chi 1a tir 6-8m.

Ep 6m:

La phuong phap ma luc ép dugc truyén vao coc qua vau ma sat tir bén hong dé

ép coc di xudng dudi.

Uu diém: M4y ép khong can c6 hé khung gia di dong, chiéu dai doan coc ép ¢
thé 16n hon.

Nhuoc diém: Khi ép coc di qua cac 16p dit c6 ma sat bén coc 16n thi lyc ma sat
do vAu ma séat véi than coc khong 16n hon nhiéu so v&i luc ma sat caa coc véi dat,
vi vy viéc ép qua cac 16p dat nay 1a kha khé khan.

Trén thuc té, phuong phap ép 6m khong duoc sir dung rong rai bang phuong

phéap ép dinh.

Vay ta lua chon phuong phép ép dinh.

Chon s6 may ép coc:

C6 2 phuong an dé thi céng ép coc 1a ép trudc va ép sau. Lya chon phurong
phap ép trude dé thi cong ép coc cia cong trinh nay.

Tinh toan sd lwong may ép coc dua trén dinh muac du toan 24 — 2005
(AC.26000 ép trudc coc bé tong cbt thép). Boi voi dat cap 2, ta c6 5.97¢ca/100m
coc.

7.3.2 Cong tac chuan bi phuc vu thi cong coc
7.3.2.1. Nghién ciru tai liéu (ho so thiét ké méng,ho so dia chit cong trinh,dia chat

thay van.
7.3.2.2. Chuan bj mit bang thi cong, chuin bj coc
Céng tdc trdc dac

Sau khi san lap hoan tra mat bang sé& kiém tra tim, méc cong trinh va dinh vi lai
toan b mat bang va cac truc dé trién khai cong tac dinh vi tim coc.

Pay 1a cong tac quan trong nhat quyét dinh tinh chinh xéc, tinh thim my cua
cong trinh va d6 chinh x4c ciing quyét dinh dén két cau cta cong trinh.

Nha thau phai b tri mot to tric dac lam cong tac tric dac dwoc trang bi day du
trang thiét bi nhu may thuy binh, méy kinh vi dién tir cia Nhat Ban phuc vu thi
cong cong trinh tir lac giao nhan mat bang dén khi hoan thanh T4t ca cac thiét bi

SVTH:NGUYEN MANH HIEU —-MSV:1512104002 126



sir dung déu phai duogc kiém tra, kiém nghiém va hiéu chinh theo diing cac yéu cau
trong tiéu chuan, quy pham hién hanh truéc khi dua vao st dung.
Thiét bi sir dung:

- 01 May toan dac Leica caa Thuy Si

- 02 May kinh vi cia Nhat Ban

- 01 May thiy binh NA720 Leica ctia Thuy Si

- 04 Mia nhom dai 5m cua Viét Nam

- Thudc thép dai 50m cua Nhat Ban ...
Xdc dinh heéi khong ché mat bang
Céc diém khong ché: Nhan cac diém méc caa chi dau tu 1am mat bang gbc tién hanh
do 1ap lai 2 lan 1am s6 liéu gbc. Cac diém luéi khdng ché mat bang thi cong co thém
méc bang gd kinh thude 15x15cm, sdu 50cm, dau moc bang thép hodc bang st co
khac dau chir thap sic nét.
Sau khi nhan dugc mdc dinh vi tir chu dau tu nha thau sé tién hanh giri toan bo tim truc
1én céc cong trinh 1an can.
Ngodi ra con giri truc dinh vi (diém méc) cua cong trinh tai vi tri hop 1y trong pham vi
cong trinh bang cach dao sdu xuéng mat dat hd 60x60cm roi d6 bé tong danh dau truc
dinh vi tai vi tri gitra ctia khdi bé tong dé Kiém tra cac truc da giri nham kiém tra sy sai
s6 gitra cac truc dinh vi véi nhau tranh sy sai sot c6 thé Xay ra trong qua trinh thi cong.
Xac dinh luéi khong ché cao dé thi céng:

Cao d0 thi cong duogc dan tir mbc chuan do Chu dau tu ban giao.

Cac diém ludi khong ché do cao (12 cac diém chuédn) c6 cAu tao dang mdc hinh
cau, dugc bé tri & nhitng noi 6n dinh nhu tuong rao xung quanh. Diém khéng
ché cao d6 nay duoc din tir moc chuin ma Chu dau tu ban giao.

Phwong phap dinh vi cong trinh, xdac dinh tim tryc:

Tir cac moc chuan, dinh vi tat ca cac truc theo 2 phwong 18n cac coc trung gian
bang may Toan dac, do bang thudc thép. Tur d6 xac dinh chinh xac cac vi tri tim cia
tung truc.

Phuwong phap do theo giai doagn:

V& nguyén tic tat ca cac giai doan thi cong déu phai c6 mdc trac dac (Ca vé tim
va c6t) méi thi cong va trong qua trinh thi cong luén phai kiém tra bang doi va may
thuy binh, may kinh vi va céc thiét bi chuyén dung.

Trude khi thi cong phan sau phai c6 ban v& hoan céng cic phan viéc lam trudc

nham kip thoi dua ra cac giai phap ky thuat khac phuc nhiing sai sét c6 thé cé va
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phong ngira céac sai sot tiép theo. Trén co sé d6 l4p cac ban vé hoan cong cho nghiém
thu ban giao.

Tat ca cac dung sai va do chinh xac can tuan thil theo cac yéu cau duoc Quy
dinh trong tiéu chuan TCVN 4203:1986 “cong tac tric dac trong xay dung”
7.3.3 Tinh toan chon may thi cong
Chon kich thuy lyc va gia may ép coc:

Pé dua coc xudng d6 sau thiét ké qua cac 16p dia chat khac nhau thi Iyc ép coc phai
dat gia tri:
P>K.Pyq
Trong do:
Pe: Luc ép can thiét dé dua coc xudng d6 sau thiét ké
Pq: Strc chiu tai cua coc theo dat nén
K: Hé sb K >1 phu thudc vao tiét dién coc va loai dat. K = 1.5 -2.

Mt khéc, ta c6 stc chiu tai cua coc: P = 85T, dé dam bao coc duoc ép xudng do sau
thict ke thi lyc ép ciia may phai thoa man dieu ki¢n

P.=2.85=170T
Trong d6 K =2

Mot mat khac, ta chi sit dung 70 — 80% kha nang lam viéc ciia may ép coc nén chon
may €p coc thuy lyc c6 luc €ép danh dinh cua may la:

P™ > ()P, = ()170 = 243T
Chon kich thity luc ¢6 luc ép 16n nhat P,= 243T
Do chiéu dai mdi coc 1a 6m nén chon may ép c6 gia may cao 8m
Xdc dinh théng sé cia kich
+ Chon b0 kich thuy luc :str dung 2 kich thuy luc ta co6:
2P iy DTZ'” > Pép

Trong d6:  Pg3=(0,6+0,75)Pyom. V6i Pyom=300(Kg/cm?)
LAy Py =0,7.Pyom.

2%xP
D> * = 2x110 =22,7 (cm)
0,7xP,,,xm | 0,7x0,3x3,14

Vay chon D=25cm
Xdc dinh ép luc dau

Ap lyc dau trong kich Py dugc xac dinh tir diéu kién P,.nS >P

epmax

1 4
2 —
= P,.nz.D 2 2 Ppnex => Py .Z—n. D7 P.pmax
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Trong do :
D: duong kinh pittong = 25cm

n:S6 kich trong gia n=2

42 57 X 2430 = 24764 KN/m?

Hanh trinh cta kich Z kich=(1:1,5)m Chon Z kich = 1,5m

Chon khung dan va doi trong may ép:

Chon so bd ddi trong theo luc ép:
Chon d6i trong cd kich thirc 3x1x1m. Vay trong lugng 1 doi trong la:
Piy=3x1x1x25=75T
Téng trong luong tdi thiéu phai 16n hon:
1.1x243 = 267(T)
S6 dbi trong st dung 1a:

267

n= - = 36 cuc

Viy, c}lon bd tri mdi bép 18’déi trong co kich thudce 3x1x1m.
Tinh toan doi trong theo so d6 chong lat. .
Do cong trinh ¢6 s0 lugng coc vira nén ta chon loai may ép coc mot lan ép duoc 6
coc.
Chon d6i trong 3x1x1m. Trong luong ddi trong 1a:
Py=3x1x1x25=75T

Thiét ké gia ép c6 cau tao bang dam thép t6 hop han chit I. Bé rong 15cm, cao 50cm,
khoang cach gitra 2 dam do doi trong 1a 2.5m.

So d6 ép coc:

o
- «
» [ o ] —
B P
§ ﬂ} £ 3! 8
— Q&
B Al
|: | | :| RN
- - o
«
500 3000 1350 ‘ 1300 J 1350 3000 500
10000
Luc gay lat khi ép P = 0.7 Prey= 0.7x243=170,1T
Gia trj d6i trong Q & mdi bén duoc xac dinh theo cac diéu kién
Piéu kién chdng lat khi ép coc s6 1
2Q
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2Q.1,25 > 1,9.P,,
1,9x170,1

> =
= Q X 1.25 129,2 (T)

Diéu kién chéng 1at khi ép coc sb 4:

é

1500 |

8500

1,5.Q +8,5.Q > 5,65.P,,
S 5,65x170,1

Q =96,1(T)

\ 130 .
Tachon Q=130 T gomn = s = 17,3 cuc dol trong

)

Vay chon n=18 cuc dbi trong 3x1x1m.
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[

1000, 1000,1000

500 | | 3000 | 4000 | 3000 | |s00
10000
. - .
i ® | A
- * L L
500 i 3000 J 1350 J 1300 l 1350 J 3000 i 500 "
10000
CAu tao may ép coc
1-Khung dan dong 7-Day dan dau
2-Kich thuy lyc 8-B¢ do doi trong
3-Doi trong 9-Dam d¢
4-bong ho do ap luc 10-Dam géanh
5-May bom dau 11-Chot

6-Khung cé dinh
7.3.4.Chon cau phuc vu thi cong ép coc:
Khi cau coc vao gia ép:
Ta co:
D3 cao nang can thiét cua cau:

H=h;+hy+hy+h,=11+05+45+1,5=18m
Trong d6: hy, = 11m: Chiéu cao gid d&
h, = 0,5m: Khodng cdch an toan.
he = 5m: Chiéu dai coc
h, =1,5m: Doan cap tir dau coc dén puly dau can
Chiéu dai can (L):
_H-h; 18-15

"~ sin70°  sin70° = 17,55 (m)

he: Khodng cdch tir khép tay quay dén cao trinh ciia can truc dimg
Tam véi cua can truc:
R = LCOS®pax + I = 17,55¢0s70° + 1,5 = 7,5 (M)
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Trong lugng cau:

Q = G, x K4 = 5x0,3x0,3x2,5x1,1x1,3 = 1,6 (T)

Vay cac thong s khi chon cau la:

Khi bdc xép dbi trong:

Trong d6: h, = 4+0.5+0.2=4.7m: Chiéu cao cua khéi doi trong

Trong lugng cau:

Goc nghiéng toi uu:

Chiéu dai can:

Tam voi:

L=1755m
R=75m
H=18m
Q=16T

H=h +h,+h,+h,=47+05+1+1.5=8.7m
h, = 0,5m: Khodng cdch an toan

hs = 1m: Chiéu cao I déi trong
h, = 1,5m: Khodng cdch tir déi trong téi can cau

Q=G,K, =1x1x3x2.5x1.3=9.75T

t9“=§/hL_hC=§‘/4'7_1'5 102
a+e 1.5+15

=>a =456

_h-h ate 47-15 15+15

L - =— +
Sina cosa Sin45.6° co0s45.6°

=8.8m

R=Lcosag+r=8.8c0s45.6°+1.5=7.65m

Vay céc thong sd chon cau khi boc xép ddi trong 1a:

L =8.8m
H=87m
R =7.65m
Q=9.75T

(4.16)

(4.17)

(4.18)

(4.19)

(4.20)

Do trong qua trinh ép coc can di chuyén linh hoat trén con truong nén ta chon can truc

banh hoi.

Tir nhitng yéu t6 trén ta chon can truc 6 t6 dan dong thuy Iyc NK-200 cé cac thong s6 ki

thuat nhu sau:

Hang san xuit: KATO, Nhat Ban

Strc nang: Qmax/ Qmin= 20/6.5(T)

Tam v6i: Riad Rmin= 12/3 (M)

Chiéu cao nang: Hua/ Hmin= 23.5/4 (M)
Do dai can chinh: L= 10.28+23.5 (m)
Do dai can phu: 1= 7.2 (m)

Van tdc quay can: 3.1 vong/phut
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Duwa vao mit bang coc ta co:

S6 lwong | Sétimcoc | Chiéu dai Tong
TT Tén mong mong /1 mong 1 tim coc chiéu dai

(ci) (cai) (m) (m)

1 | Mobng M1 26 4 20 2080

2 | Méng M2 26 4 20 2080
3 | Mong thang may(M3) 4 4 20 320
4 | Mong sanh(M4) 2 1 11 22

Tong cong: 58 4904

S6 luong dau coc =26x4 + 26x4 + 4x4 + 2 = 226 coc

S6 doan coc
M1=5x4=20coc
M2 =5x4=20coc

Mong thang may (M3) =5 x 4 = 20 coc

Mong sanh (M4) =2 x 1 =2 coc
Téng doan coc = 26x20 + 26x20 + 4x20 + 2x2 = 1124 coc
- Trong lugng cua mot doan coc 1a : 0,3x0,3x5x2,5 = 1,125 (T)

Téng chiéu dai coc 1a 4904m, chiéu dai coc 16n vi thé ta chon 2 may ép coc dé thi
cong dam bao tién do deé ra.

1. Theo quyét dinh 24/2005/QD-BXD Dbinh mirc dy toan xay dung cong trinh -

Phén xay dung, $6 ca may can thiét la:
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4904 x 5,97
N=—""—

= 293
100 (ca)

4.12
B4 tri 2 may lam viéc 3 ca/ ngay, du kién thoi gian thi cong ép coc cta cong tﬁinh )
la 48,8 ngay (Chua ké thoi gian thi nghiém nén tinh coc theo TCXDVN 269 —

2002)

7.3.5. Bién phap thi cong ép coc:
Thao tac ép xong I coC:

Dung 2 may kinh vi dit vuéng goc nhau dé kiém tra d6 thang dung ciia coc va khung

dan.

Pua méy vao vi tri ép 1an luot gdm céc bude nhu sau:

Van chuyén va lap rap thiét bi ép coc vao vi tri ép dam bao k§y thuat va an toan

Chinh may moéc sao cho cac dudng truc cia khung may, truc cua kich, truc cua
coc thang dung va nam trong ciing mot mit phang vudéng goc véi mit phang
ngang. Do nghiéng khong dugc vuot qué 0.5%.

Trude khi cho may van hanh phai kiém tra céc lién két ¢ dinh may. Sau do tién
hanh chay tht, kiém tra tinh 6n dinh cta thiét bi ép coc (g0m chay khong tai va
chay co tai).

Kiém tra coc va van chuyén coc tdi vi tri trude khi ép.

Dung can truc dé dwa coc vao vi tri ép va xép cac khéi ddi trong vao gia may.
Do vay tai trong 16n nhit ma can tryc can nang 1a 7.5T, chiéu cao 16n nhat ma can
cau can nang l6n. Vi vay chon can truc tu hanh banh hoi di chuyén trong khu vuc
cong trudng dé co dong trong viée cau coc vao vi tri ép va cau dbi trong vao gia
may ép.

Tién hanh ép coc C1:

Khi day kich tiép xtic voi dinh coc thi diéu chinh ting dan ap luc. Nhing gidy
dau tién cho ap lyc ting cham dé dau coc cam sdu vao dat véi van téc xuyén nho
hon 1cm/s. Trong qua trinh ép ding mdy kinh vi va may thiiy binh kiém tra do
thang dimg cua coc. Néu phét hién coc nghiéng thi nglmg ép va diéu chinh ngay.

Ep 9QC’C1 vao sau trong q‘ét, khi péo dau coc C1 cach mat dat Q.3-O.5m thi dung lai
d€ noi doan coc C2. Kiém tra dau coc 2 doan Cl1 va C2 va di€u chinh sao cho that
phang. o

Kiém tra cac chi ti€t n6i coc va may han.

Lap doan coc C2 vao vi tri ép, chinh coc C2 trung véi tim doan coc C1, d§ nghiéng
nhé hon 1%. o . ) ) .

Gia tai tir 10-15% tai thiét ke 1én dau coc C2 trong suot thoi gian han n6i 2 dau coc
C1 va C2. Tién hanh han noi 2 dau coc theo quy dinh trong thiét ke.

Tién hanh ¢p coc C2: ‘ o ,

Tang dan ap luc eép d€ cho may ép c6 du thoi gian can thiét de tao du ap luc thang
lyc ma sat bén coc va lyc can mii coc. Giai doan dau ¢p toc do xuyén cua coc
khong qua lem/s. Khi doan coc C2 chuyén dong déu thi méi cho coc xuyén voi
van toc khéng quz:1 2cm/s. Cur tiép tuc ép chq dén khi coc C2 cach dau coc 0.3-0.5m
thi dung lai ldp ti€p doan coc tiép theo.va tiép tuc ép va lam cac thao tac nhu trén
deén khi ép xong tat ca cac doan coc.
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Khi ép doan coc cudi cung, ta ding mét doan coc ép am dé ép dau doan coc cudi
cung xudng mot doan 0.4m so véi cdt hd dao.

Khi luc ép ting dot ngdt tirc 1 mili coc gip phai dat cimg hodc gip di vat, luc nay

can giam luc nén sao cho mili coc vira du strc xuyén qua 16p dat ctimg hodc ngimg ép

dé kiém tra va tim bién phap giai quyét.

Coc duogc coi la ép xong khi théa man céc diéu kién sau:

Chiéu sau coc dugc ép sau vao long dat phai dai dam bao nhu thiét ké.

Luc ép ¢ thoi diém cudi cing phai dat nhu trong thiét ké trong subt chiéu sau xuyén
3d=0.9m. Van toc xuyén khong qua 1my/s.

Truong hop khong dat 2 truong hop trén phai bao ngay cho tu van giam sat va chu dau
tu dé c6 bién phap xur 1y. Trong truong hop can thiét phai 1am khao sat dia chat bd
xung, thi nghiém dé c6 co so xur 1y.

Ghi chép theo ddi lyc ép theo chiéu dai coc:

Ghi lyc ép dau tién:

Khi miii coc cam sau vao dat 30-50 cm thi tién hanh ghi chép gia tri luc ép dau
tién. Sau d6 ctr mdi khi coc di sau xubng 1m thi lai ghi gia tri luc ép tai thoi diém do.

Néu luc ép thay doi mot cach dot ngot phai ghi ngay chiéu sau coc va gia tri luc ép
no6i trén vao so tay ép coc. Néu thoi gian thay doi luc ép kéo dai thi nging ép va bao
lai cho thiét ké dé c6 bién phap xu 1y.

S6 nhat ky ghi lién tuc cho dén hét d6 sau thiét ké. Khi luc ép tac dung 1én dau coc
bang 0.8Pmax thi can ghi lai ngay do siu va gia trj hrc ép do.

Bat dau tir d siu c6 luc ép bang 0.8Pmax thi ghi chép luc ép tac dung 1én coc theo
d6 sau ctir 20cm lai ghi mot 1an. Ta ¢ ghi chép nhu vay cho téi khi ép xong 1 coc.

Sau khi ép xong 1 coc dung cau di chuyén khung ép dén vi tri méi da duoc danh
du dé ép coc tiép theo. C dinh lai khung dan vao gia ép, tién hanh dua coc vao
khung dan nhu trudc, cac thao tac va yéu cau k¥ thuat giéng nhu lén trudce.

Sau khi ép xong s6 coc thiét ké cua khung may ¢ép, dung cau cau cac ddi trong va
toan by may ¢p sang mot vi tri khac dé tiép tuc ¢p nhing coc khac.

Ctr tién hanh ép nhu vay cho téi khi toan bo s6 coc trong thiét ké cia toan bo cong
trinh dugc ép xong vdi 2 may lam vige 3 ca lién tuc.

Ep dai tra:

Coc duoc ép theo so d6 khoém coc theo tirng dai mong. Tién hanh ép tir chd chat
kho thi cong ra chd thoang dé thi cong.

Tién hanh 1ap céc so dd ép coc sao thuan tién va tiét kiém thoi gian thi cong
nhét co thé.

Tién hanh ép coc theo céc so d6 da 1ap theo ting khom coc. Tuén thu nguyén
tac ép coC tir trong ra ngoai dé tranh hién twong cac coc ép trudc bi troi lén.

Sau khi ép xong 1 coc dung cau di chuyén khung ép dén vi tri méi da duoc
danh du dé ép coc tiép theo. CH dinh lai khung dan vao gia ép, tién hanh dwa coc vao
khung dan nhu trudc, cac thao tac va yéu cau ki thuat gidng nhu 1an truéc.

Sau khi ép xong s6 coc thiét ké ciia khung may ép, dung cau cau cac doi trong
va toan bd may ép sang mot vi tri khac dé tiép tuc ép nhitng coc khac.

Ctr tién hanh ép nhu vay cho t6i khi toan bd s6 coc trong thiét ké cua toan bo

cong trinh dugc ép xong voi 2 may lam viéc 3 ca lién tuc.
7.3.6.Céc su co khi thi cong coc va bién phap giai quyét

Do cau tao dia chat dudi nén dat khong dong nhat nén thi cong ép coc co thé xay ra
cac su cd sau:
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Khi ép dén dd sau nao do chua dén do sau thiét ké nhung ap luc do dat, khi do6
phai giam bét toc do, tang luc ép 1én tir tir nhung khong 16n hon Pép max. Néu
coc van khong xudng thi ngimg ép va bao cdo véi ban thiét ké dé kiém tra xu
1y.

Néu nguyén nhan 13 do 16p cat hat trung bi ép qua chit thi dimg ép coc lai mot
thoi gian chd cho do chat 16p dat giam dan rdi ép tiép

Néu gap vat can thi khoan pha, khoan dén, ép coc tao 15.

7.4.1.L4p bién phap thi cong dao méng
7.4.1.1.Tinh toan khoi lwgng dat dao

Thiét ké ho dao: ( Thiét ké hé don)

- Cong trinh c6 2 loai méng chinh

- Can ctr vao kich thudc moéng ta xac dinh duoc kich thudc hd dao véi hé sé mai doc
m=0,25 ( Theo bang1-2 sach k¥ thuat thi cong) ap dung cho dit sét v6i chiéu sau hd dao 1a <
3m. Va dé cho viéc thi cong méng dugc thuan tién nhanh chong thi bé rong cac hd dao tinh
tai cao trinh day mong phai Ion hon bé rong day mong theo thiét ké k¥ thuat mot doan khong

nho hon 30cm vé mdi bén. .(chon 50 cm vé mdi bén)
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MAT BANG HO PAO ( TL:1/100)

Nhu vay kich thudc cia hd dao s& dao la:
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+ Vi méng M (1,8x1,8x1,8m)

a=1,8+2x0,5=28m
b=1,8+2x0,5=2,8 m

c=2,8 +2x1,8x0,25 =3,7 m

d=3,7 +0,9=4,6 m
Trong do:
a,b: 1a chiéu dai va chiéu rong cua day hd dao.
c,d: La chiéu dai va chiéu rong miéng hé dao.
Mong dai(m) | rong (m) | cao(m) | a(m) b (m) c (m) d (m)
M1 18 18 18 2,8 2,8 3,7 4,6
M2 18 18 18 2,8 28 3,7 4,6

Cung v6i mat bang méng thi khoang cach cac mong 1a khong déu nhau.. Nhu
thé néu ta tién hanh dao mong theo hd don thi & nhitng Vi tri cic méng gan nhau thi
phan dio mong s& giao nhau va luong dat thira 1a khong dang ké va rat kho dao khi thi
cong bang may. Dé viéc thi cong duogc thuan lgi, dé dang ta Iya chon phuong an dao
may thanh muong dén d6 sau 0,9 m so véi cbt thién nhién, phan con lai tién hanh dao
thi cong dén day cua tirng hd mong.

Tinh todn khéi lwong dit dao
a,Thé tich dao dat bang may :
V,; =h/6.[a.b + c.d + (a+c)(b+d)]
=0,9/6 x[42,5 + 42,5 x 43,3 +43,8 + (42,5+43,3 )(42,5+43,8 )]
= 1399 m®.
b, Phan dat dao bﬁng thua cong véi h=0,3 m
V,=0,9 x 43,3 x 43,8 = 569 m®
Lyra chon gidi phdp dao dat
Ta két hop dio mong bang may va dao thii cong. Khi thi cong bang may véi uu

diém 1a rat ngan thoi gian thi céng, dam bao k§y thuat, tuy nhién khong thé dung
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may dao chinh xac dén d6 sau cao trinh thiét ké dugc. Vi vay can phai bét lai phan

dat (h=0,9 m) d¢é thi céng bang thu cong.

~ Tién hanh dao moéng chia thanh 2 giai doan:

+ Giai doan 1: Dung may dao dén do sau -0,9m so vai cét ty nhién.

+ Giai doan 2: Pao bang tha cong phan con lai (h= 0,9m)
Chon may dao dat
Chon may dao dat gau nghich vi may dao gau nghich c6 wu diém la dimg trén
cao dao xudng thap nén du gip nudc van dao duoc, thich hop véi phuong an
dao muong va cho cing cao dd VGi 6td van chuyén nén thi cong rat thuan tien.
Chon may dao c6 sb hiéu 1a EO-2621

Cic thong s6 ky thuat ciia may dao:

Trong lugng T (giay)
g(m® | R(m) | h(m) H (m)

(T)
0,65 | 8,95 5,5 5,5 14,5 19,2

Tinh niing suat ciia may dao

N=q % NeKig T (m*/h)

1
Trong do:
Kq : hé sé day gau lay Kg=1,1

. i 3600
Nk : 50 chu ky trong 1 gio Ne= -

ck

Thoi gian chu Ky : Te= toe. K Kq
Ky : hé s6 phu thudce diéu kién d6 dat cua may xtc khi d6 dat tai bai K=1
Kq: hé s6 phu thudc vao goc quay can khi o= 90° ta c6 Kq=1
Ky : hé s6 st dung thoi gian K= 0,8

~V4y ning xuét clia may dao 1a:

3600
T=192x1x1= 192 => Ng= Toz - 187

~V4y ning xuit cia may dao 1a:
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1,1
N = 0,65 x e X 187,5 x 0,8 x14,5 = 1067 m°/h

— Tinh s6 ca ciia may la:
Khéi lwong dit dao bang may ( nhu da tinh & phan trén ) 1a 1399 m*
Viy ta c6 so ca can thiét dé dao hét la:

1399
N=——=1,31ca
1067

Van chuyén dét :

Chon kiéu dao doc dé bén may xuc di lui doc theo hé dao, sau d6 quay may 90°
dé d6 sang bén canh hd dao dat, dugc tap két 2 bén cong trinh hd dao, dé sau nay thi
cong mong xong tién hanh 1ap moéng d& mat cong van chuyén, mot phan dat thira ma
ta da tinh toan khong str dung lap mong thi cho may dao do 1én 6t6 van chuyén ra vi tri
d6 dat riéng (sau nay c6 thé sir dung dét ton nén)

7.4.2 Thi cong lap dat
7.4.2.1. Yéu cau k¥ thuat khi thi cong lap dat

Chat luong cua dat nén anh huong truc ti ép dén cong trinh xay dung trén nd do vay dé
dam bao chat lugng cong trinh ta phai tién hanh lap dat theo dung cac yéu cau ky
thuat.

- Khi thi cong dap dat phai dam bao dét nén c6 do am trong pham vi khéng ché. Néu
dat kho thi tudi thém nudc; dat qua uot thi phai ¢ bién phap giam d6 am, dé dat nén
duoc dam chat, dam bao theo thiét ke.

- Véi dat dap hd mong, néu st dung dat dao thi phai dam bao chat lugng.

- D6 dat va san déu thanh ting 16p. Trai toi dau thi ¢dm ngay t6i d6. Khong nén rai 16p
dat dam qua mong nhu vay sé lam pha huy cau trac dat. Trong moi 16p dat trai,khong
nén st dung nhicu loai dat.

- Nén 14p dat déu nhau thanh tirng I6p. Khong nén 14p tir mot phia s& gy ra luc dap
doi véi cong trinh.
7.4.2.2. Khoi hrong dat lap

Tinh todn khéi lwong béténg 16t méng va bétong dai méng

BANG TiNH TOAN KHOI LUQNG BETONG MONG, GIANG MONG

No1 SO

STT dung | lugng

Kich thudc Pon vi Khdi Luong
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dai (m)

Rong
(m)

Cao

(m)

Tung
phan

Toan
Phan

Bé
tong
16t dai
mong
da 4x6
mac

100

DM1

52,0

2,0

2,0

0,1

DM2

4,0

1,6

1,6

0,1

DM3

2,0

0,8

0,8

0,1

m3

20,8

1,0

0,3

22,1

Bétong
16t
giang
mong
da 4x6
mac
100

GM1

23,0

2,7

0,6

0,1

GM2

24,0

4,7

0,6

0,1

GM3

13,0

1,5

0,6

0,1

GM4

24,0

2,7

0,6

0,1

GM5

4,0

1,5

0,6

0,1

GM6

1,0

1,6

0,6

0,1

GM7

4,0

1,0

0,6

0,1

GM8

1,0

3,3

0,6

0,1

GM9

2,0

1,9

0,6

0,1

GM10

2,0

3,0

0,6

0,1

m3

3,4

6,2

1,1

3,6

0,3

0,1

0,2

0,2

0,2

0,3

15,6

Bé
tong
dai
mong
da 1x2
mac
300

DM1

52,0

1,8

1,8

1,8

DM2

4,0

1,6

1,6

1,8

DM3

2,0

0,8

0,8

1,8

m3

202,2

12,3

1,5

216,0

Bé
tong
giang
mong
da 1x2
mac
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300
GM1 | 230 | 27 | 035 | 06 13,0
GM2 | 240 | 47 | 035 | 06 238
GM3 | 130 | 15 | 035 | 06 4,0
GM4 | 240 | 27 | 035 | 06 13,6
GM5 | 40 | 15 | 035 | 06 13
M6 | 10 | 16 | 035 | o6 | ™ [ o3 |
GM7 | 40 | 10 | 035 | 06 0,8
GM8 | 10 | 33 | 035 | 06 0,7
GM9 | 20 | 19 | 035 | 06 0.8
GMI0 | 20 | 30 | 035 | 06 13

Tinh toan khoi long dat 1ap moéng, van chuyén di
- Khéi luwgng dat 1ap mong:
Viip = 2 Vigy + X Viay — (2 VBT méng + 2 VBT giting + 2 VBT 16t méng + 2 VBT 16t giting)
=1399 + 569 — (216 + 59,7 + 15,6 + 22,1) =1654
- Khéi lugng dat phai van chuyén di:
Vie = 2 Vimay + 2 Viay — X Vigp = 1399 + 569 — 1654 = 314 m?
7.4.2.3. Bién phap thi cong lap dat

- Str dung nhan céng va nhirng dung cu thi cong nhu may dam coc Mikasa -
4PS, chia thanh hai dot.

+ Pot 1: Sau khi thao d& van khuon dai mong, giang mong lap dat, do bétong
CO mong.

+ Pot 2: Sau khi thdo d& van khudn c6 moéng, 1ap dat dam chit tién hanh thi
cong cot tang 1.

V6i bién phap nhu sau:
- LAy tirng 16p dét xudng, dam chit 16p nay r6i méi tién hanh 14p 16p dat khéc.
- Tién hanh lap dét theo day chuyén.
- MGi 16p dat lap khong qua 25 cm ta tién hanh dam.

7.4.2.4. Cac sw c6 thwong gip khi dao dat .

- Khi dang ddo dat gap troi mua 1am cho sat 16 xudng day mong. khi hét mua 1ay
hét dat bi sat xudng, luc vét dat can chira lai 15(cm) day hé dao so véi thiét ké. khi
boc bo 16p dat chiralai nay (bang thu cong) dén dau phai tién hanh 1am 16p 16t bétong
ngay dén do.
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- Can tiéu nudc bé mat dé khi gap mua nudce khong tran tir mat xuéng hd
dao, lam ranh quanh hé mong thu nuée tranh nude trén bé mit chay tran xudng hd
dao.
- Khi gap d4 “c6i ndm chim” hoic khéi rin nim chong diy moéng , phai pha bo
thay bang 16p cat pha d4 ram, rdi dam ki lai gitip chiu tai trong déu .
Bién phap an toan lao dong khi thi cong dit .
- Khi ¢30 méng c6 d6 sau can 1am rao chian xung quanh , ban dém can lip dén tin
hiéu.
-Kiém tra vach dét cheo leo , thudng xuyén kiém tra vét nut quanh hé dao
- Khong cho dao khoét vach thanh ham éch.
- Khong cho chat tai nang sat hd dao .
- Cong nhan khi nghi khong cho ngdi ¢ chan mai déc.
- Trong khi dao gip truong hop la nhu khi doc ...can ngung thi cong , kiém tra
muc 6 doc hai va xir 1y xong méi tiép tuc lam.
- L6i 1én xuéng phai co bac.

- Khi may dao dang mang tai khong duoc di chuyén, cim khong cho nguoi di
lai, dng ngdi trong pham vi hoat dong caa xe co gidi, can phai ¢ bién bio ngudi
khong c6 nhiém vy mién vao cong trinh dang xay dung.

- Cac cong nhan lao dong tha cong, cong nhan k¥ thuat va can bo chi huy trén
cong truong can phai cé bao ho lao dong.

- Néu xay ra tai nan thi phai dimg ngay coéng viéc & muc d6 so ctiru ngudi bi
nan, néu nguy hiém phai dua nan nhan dén noi cap ciu gan nhat, rdi maéi tiép tuc cong
Viéc.

- Céan bg k¥ thuat phai ghi danh nhat ky cong viéc hang ngay cong nhan phai

hoc an toan trude khi lam viéc trong cong trinh.

7.5.L4p bién phap thi cong méng, giaing moéng
7.5..1 Cong tac chuin bj trwéc khi thi cong bé tong méng:
Gidc mong
Trudc khi thi cong phan dai méng, ngudi thi cong phai két hop voi nguoi Sio dac dé
trién khai ban v& mong ra mat bang cong trinh. Trén ban v& thi cong, tong mat
bang phai c¢6 luéi do dac va xac dinh ddy du toa d6 timg hang muc cta cong

trinh. Bén canh do phai ghi rd cach xac dinh lu6i 6 toa do, dwa vao cac moc dan
xuat, cach chuyén méc vao dia diém xay dung.
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Trai ludi 6 trén ban v€ thanh ludi 6 trén mat bang xay dung. Toa d) cac goc nha dé
gidc moéng.
Khi gidc mong can dung nhiing coc go dong sau cach mép dao 2m
bap bé tong dau coc:

Bé tong dau coc duoc dap bo mdt doan dai 0.5m.
Str dung cac dung cu nhu blia, may khoan bé tong,...
Yéu cau sau khi pha bo 13 bé tong dau coc phai dam bao d6 nham va duogc vé
sinh sach s& trude khi d6 bé tong dai moéng dé dam bao do lién két giira dai
mong va coc.
Khéi lwong bé téng dap bo: V =0,3x 0.3x0,5x 208 =9,36 m®

Thi cong bé tong 16t:
Sau khi dap dau coc ta tién hanh vé sinh va chinh sira h dao dé thi cong 16p bé
tong 1ot.
Str dung may kinh vi va may thuy binh dé dinh vi tim méng. Dung coc sit dong
tai vi tri tim moéng.
L&p bé tong 16t co khdi lugng nhod va cudng do thap nén tién hanh d6 thi cong.
Khdi luong bé tong 16t: V = 37,7m?
Can cir vao tinh chat cong viéc, khdi lugng thi cong ta chon may tron qua 18 ma
hiéu SB-30V ¢6 cac thong sd nhu sau:

Thé tich thung | Thé tich xuat | N quay thung | Thoi gian tron
M3 hiéu tron (lit) ligu(lit) (vong/phut) giay)
SB -30V 250 165 20 60

uwchk k n
V,, =165(1) = 0.165m°

*Ning suat cia may tron qua 1&: N =

V

Trong do6: “huich —
k, =0.7 - hé s6 thanh phan cua bétong

k, =0.8- hé sb sir dung may tron theo thai gian

3600
n ="——-sd mé tron trong mot gio
ck
T =ty + Loy + Lyre = 20+ 60 + 20 =100s
_ 36003600 _ .
T 100 (mergio)

= 20s - thoi gian d6 vat lidu vao thung

dovao

= 60s- thoi gian tron bétong

tron

= 20s - thoi gian d6 bétong ra

dora
— N=0.165x0.7x0.8x36 =3.326(m*/h)

Viy dung ba may tron hét lugng bétong 16t mong, giang mong la:
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Vpetonglot 37,7
t= S =3,77h
3x3,326 3x3,326

* Thao tac tron bétong bang may tron qua 18 trén cong trudng:

Trudc tién cho may chay khong tai voi 1 it nude va mot it cdt lieu mot vai
vong roi d6 cot liéu vao tron déu, sau d6 dd nude vao tron déu dén khi dat dugc do
déo.

Kinh nghiém tron bé tong cho thdy rang dé c6 mot mé tron bé tong dat dugc
nhitng tiéu chuan can thiét thuong cho may quay khoang 20 vong. Néu sb vong it hon

thuong bé tong khong déu. Neu quay nhiéu vong hon thi cudng do va ning suit may
s& giam. Bé tong dé b phan tang.

Khi tron bé tong & hién truong phai luu y: Néu dung cat am thi phai lay luong
cat tang 1én. Néu d¢ am cua cat ting 5% thi khoi lugng cat can tang 25+30% va luong
nudc phai giam di.

Ctr sau 2 gio 1am viée thi cho c6t lidu Ién vao quay khoang 5 phut roi mai cho
cat, ximang, nudc vao sau nham lam sach vira bétong bam ¢ thanh thung tron.

* Thi cong bétdng 16t:
- Dung xe cut kit d6n bé tong chay qua voi voi va di chuyén dén noi do.

- Chuan bi mot khung g chit nhat c6 kich thudc bang véi kich thuéc cua 16p bé
tong 1ot.

o
N 3
/!
\ /4
404 H S
40

- B6 tri cong nhan dé cao bé tong, san phing va dam.Tién hanh tron va van
Chuyen bé tong t6i vi tri mong thi cong, dd bé tong xuong mang d6 (van chuyén bé
tong bang xe cut kit). D6 bé tong dugc thyuc hién tir xa vé gan.

7.6. Lap phwong an thi cong van khuén,cét thép va bé tong méng,giang méng

7.6.1. Tinh toan khdi lwong bé tong,phian doan, phin dot thi cong, luva chon
phwong an thi cong bé tong va chon thiet bi thi cong

a. Tinh toan khoi lwgng bé tong moéng, giing méng

Vieong dii =216 M*; Viaiong gisng = 59,7 M°

b.Lwa chon bién phdp thi céng béténg méng, giang mong
Hién nay dang ton tai ba dang chinh vé thi cong bétong:
+ Thi cong bétdng thu cong hoan toan

+ Thi cong bétong ban co gidi

SVTH:NGUYEN MANH HIEU —-MSV:1512104002 145



+ Thi cong bétong co gioi

Thi cong bétong thii cong hoan toan: ddi véi cong trinh it quan trong, yéu cau
chat luong khong cao, cong trinh khong c6 diéu kién st dung tron bétong bang mady,
chi dung khi khéi lugng bétong nhé.

Thi cong bétong ban co gidi: tron tai cong trinh va d6 tha cong. bétong dugc
van chuyen t6i noi do bang xe cut kit va xe cai tien..., bién phép thi cong duge dung
pho bién hién nay doi voi cong trinh c6 khoi luong bétong nho. Phuong phép thi cong
nay co6 gia thanh ré hon bétong thuong pham. Nhung d6i voi cong trinh c6 khéi lugng
bétong 1om, yéu cau vé tién d6 thi cong nhanh thi bién phap thi cong nay lai 1a yéu
diém.

_ Bétong thuong pham dang duoc ’nhiéu don vi str dung. Bétong thuong pham co
nhiéu vu di€ém trong khau bao dam chat lugng va thi cong thuan lgi. Bétong thuong
pham ket hop voi may bom bétong 1a mot to hop rat hi¢u qua. Vé mat chat lugng thi
kha on dinh.

Hién nay trén khu vuc thi cong cong trinh da c6 nhiéu noi cung cap bétong
thuong phdm vdi sb lwong ngay cang 16n 1én dén 1000m*. Mit khac khdi luong bétong
mong va gidang mong kha 1on.

T nhimg phén tich trén dé dam bao thi cong dung tién do ciling nhu chét luong
két cau cong trinh va co gidi hoa trong thi cong ta chon phuong én thi cong bang
bétong thuong pham ket hgp may bom bétong 1a hop 1y nhat.

7.6.2. Lwa chon phwong 4n cop pha méng, giing méng
Hién nay trén thyc té ¢ sir dung céc loai hinh cop pha sau:

Cop pha lam tir gd xé

Cbp pha gd dan, gb van ép

Cép pha kim loai

Cop pha bétong cot thép

Cbp pha gd thép két hop

Cdp pha lam tir chat déo

Cop pha cao su

Va loai phd bién nhat d6i véi cong trinh nha cao tang, nha c6 quy mé 1én 1a loai
cop pha kim loai. La nhitng tam thép dinh hinh c¢6 kich thudce quy dinh.
vu diém cua loai nay 1a: c6 tinh “van nang”, duoc lip ghép cho moi dbi trong két cau
nhu mong khoi 16n, san, dam, cdt, bé...Trgng !uqr}g cac tém nho, tam nang nhat chi
khoang 16kg, thich hop cho viéc van chuyen, cau lap, thao bang thu cong dé dang, hé
sO luan chuyén lI6n do d6 giam duoc chi phi cop pha sau mét thoi gian st dung, an
toan cho cong trinh thi cong.

Nhugc diém : von dau tu ban dau kha 16n.

Dua vao uvu diém cua loai cdp pha nay va quy mé cong trinh cua ta chon sir dung cop
pha thép 1a hop 1y nhat vira kinh t€, vira an toan va nhanh chong.

Cop pha kim loai do cong ty NITETSU ciia Nhat Ban ché tao.
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+ B van khudn bao gom:
+ Céc tam khuon chinh.
+ Céc tAm goc (trong va ngoai).
+ Céac tAm van khuon nay duoc ché tao bang ton, ¢ suon doc va suon
ngang day 3mm, mat khuén day 2mm.
+ Céc phu Kién lién két : moc kep
chir U, chét chir L.
+ Thanh chéng kim loai.
Céc dic tinh k¥ thuat cua tim cdp pha duoc néu trong bang sau:
5 o T o T o T o

o/] o o/] o o/] o

o | o o | o o | o o |

Bang dic tinh k¥ thuat caa tam cdp pha phang

Rong Dai Cao Momen quan Momen khang
(mm) (mm) (mm) tinh (cm?) udn (cm®)
300 1800 55 28.46 6.55
300 1500 55 28.46 6.55
220 1200 55 22.58 4.57
200 1200 55 20.02 4.42
200 900 55 17.63 4.42
150 900 55 17.63 4.3

150 750 55 17.63 4.3

100 600 55 15.68 4.08

Bang dic tinh k§ thuat tAm khuon goc trong:

Kiéu Réng (mm) Dai (mm)
75%x75 1500
E>\ ©65%x65 1200
35%35 900
1800
- - - - 150x150 1288
\ \ N\ \ \ \
oo
600

Bang dic tinh k¥ thuat tim khuon géc ngoai :
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Kiéu

Rong (mm)

Dai (mm)

D

100x100
150x150

1800

1500

1200
900
750
600

7.6.3 Tinh toan cop pha méng, giing méng

a.T6 hop va ciu tao van khuén

Mong coc cdp pha dai moéng td hop theo phuong ding, co két qua chon nhu sau:

cac loai cop pha dai méng

Moéng M1 (1,8x1,8x1,8)m

Cop pha dung

Canh 1,8m

Canh 1,8 m

7 Cop pha goc ngoai
de lién két 4 goc dai mong

6 tam (300x1500x55)

6 tam (300x1500x55)

4 tam (100x100x1500)

Moéng M2 , (1,4x1,4x1,8)m

Cop pha dung

Canh 1,4m

Canh 1,4 m

7 Cop pha goc ngoai
de lién két 4 goc dai mong

7 tam (200x1200x55)

7 tim (200x1200x55)

4 tam (100x100x1200)

Mong M3 (0,6x0,6x1,8)m

Cdp pha dirng

Canh 0,6m

Canh 0,6 m

7 Cop pha gbc ngoai
de lién két 4 goc dai mong

3 tim (200x1200x55)

3 tam (200x1200x55)

4 tam (100x100x1200)

b. Tinh toan cép pha dai méng

* So do tinh:

Dam lién tuc nhiéu nhip nhan cac suon ngang lam goi tua.
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5312kG/cm

5312kG/cm

VK t hBp 2795kG/m2 .
Ty,
N NL
s- én ngang R
s- én ®gng \ :
chéng xidn E
l |
800 800
s- ®8 t Wh vk ®ui mang
* Tal trong tac dung:
Stt Tén tai trong Cong thuc n | q°(kG/m?) | q"(kG/m?)
, tc — H
1 ap luc bétong do G =7 1.3 1750 2275
7 =2500x0.7
2 Tal trong do do bétong q," = 400 13 400 520
bang bom ‘ 2
g | Taltrongdodam q,°=200 |13 200 260
bétong 3
4 Tong tai trong g = q, + max(q,;ds,) 2150 2795

* Tinh toan theo diéu kién kha niang chiu luc:

q," =9" xb=2795x0.3=838.5kG/m =8.385kG /cm

max

M qb sn <R><W
10

Trong do:
+ R: Cuong do cta van khuon kim loai R = 2100 (kG/cm?)

+7=09-

hé s6 diéu kién lam viéc

+ W: M6 men khang udn cta van khuén, véi bé rong tim 30cm ta c6 W = 6.55 cm®

T do —»

| <\/10><R><W_ 10x 2100 6.55

q." 8.385

Chon Iy, = 80 cm 1a udc sb caa chiéu cao dai 1,2m

* Kiém tra theo diéu kién bién dang:

Trong do:

1><qb ><|Sn <[t ]_
128 x EJ 400

=121.5cm

q,° =9°xb=2150x0.3=645kG/m =6.45kG/cm

V6i thép ta co: E = 2.1x10% kG/cm?; tim 300 ¢ J = 28.46 cm”
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1.6,45.80%
—>f= =0,034
125.2,1.106.28,46

1, 80 _
400 400

Ta thiy: £=0.034 < [f] =0.2, do d6 khoang cach giita cac suon ngang bang lg, = 80 cm
la dam bao.

Do vong cho phép : [f] =

c. Tinh toan swon ngang
* So dd tinh:

Dam don gian nhiéu nhip nhan cac suon ding lam gbi tya.

2236kG/'m
I 750 750 750 750
125kG/ m
I 750 | 750 | 750 I 750 |

* Tal trong tinh toan:
., =q" xI =2795x0.8 = 2236kG / m =22.36kG / cm
* Tinh toan theo diéu kién kha niang chiu luc:
- Chon suon ngang bang gé nhom V, kich thudc: 8x 10cm
Mmax qsn Isd <[G]><W

10
[c], =150kG /cm’

Trong do: +
A . A , \ 8 ><:|.02 3
+ W: M6 men khang u6n cua suon ngang. W = =133.3cm
10x|c| xW
Teds o L < [ ]tgt _ \/10><150><133.3 04560
dq, 22.36

Chon Iy = 75 cm 12 uéc s6 cua canh ngan dai mong 1,8 m
* Kiém tra theo diéu kién bién dang:

4
L 1 L PR R YT
128 x EJ 400 400

Trong do: 9., =q° x| =2150x 0.8 =1720kG / m =17.20kG / cm
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3
8x10° _ e56.67cm*

V6i gb ta co: E = 1.1x10° kG/em?; J =

B 1x17.20x 75
_y  128x1.1x10° x666.67

Khoang cach giita cac suon ding bang | = 75 cm 1a dam bao véi tiét dién (8 x 10)cm

=0.056 < [f]=0.1875cm

Tai nhitng vi tri sudn ngang luc truyén hét vé cay chong xién nén khong can tinh toan
suon dung. Kich thude suon ding chon theo cau tao: bxh =10x 10cm.

d. Tinh toan nep dwung

* So do tinh:

Nep dimg duoc tinh nhu dam lién tuc nhiéu nhip nhan cic thanh nep ngang lam goi
tya. 6 day giang cao 0.8m nén bo tri ba nep ngang dd cac nep dung nén so do tinh la
dam hai nhip.

23kG/cm 23kG/cm
VNSV N N N A N A AN
AL 450 LL 450 ;[)L

A
ST

4640kG.cm 4640kG.cm

* Tal trong tinh toan:
.4 =q" x1 , =3055x0.75=2291.25kG / m = 22.9125G / cm
* Tinh toan theo diéu kién kha niang chiu luc:
- Chon nep ditng bang gd nhém V, kich thuge: 8x 10cm

_ Gy X by _ 22.9125x 457
e 8 10
Trong do:
. [5], =150kG /cm?

M

= 4639.8kGem < [o]x W =19995kGem

8x10°

+ W: M6 men khang uén cua nep ngang. W = =133.3cm®
Inng = 45cm thoa man kha nang chiu luc.
* Kiém tra theo diéu kién bién dang:
5xq. . °x| 4 |
fo 20 Xmg [f]=-22 = 45 _0.1125¢m
384 x EJ 400 400

Trong d6:qn¢° = q°° .b = 2350.0,8 = 1880 kG/m = 18,80 kG/cm
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V6i gb ta co: E = 1.1x10° kG/em?; J =

- f=

8x10°

5x18,80x45%
128x1,1x105X666,67

=0,04 <[f]=0,1125 cm

=666.67cm*

Khoang cach giira cac nep ngang bang lnng = 45 cm la dam béo vai tiét dién (8x 10)cm.

Khoang cach gifta cac nep ngang bang I,y = 45 cm 1a dam bao véi tiét dién (8x 10)cm.

e. Tinh toan c6p pha giing méng

Chon cép pha giang mong

chiéu dai giang khac nhau. Cép pha giang khai trién theo phwong ngang.

¢6 kich thudc (350x600) va 3 tam (300X1500%55).

Déi vai cp pha giang ta chi can ghép 2 bén thanh, day gidng da co bétong 16t.

Chon cdp pha thanh 1a céac loai c6 kich thudc khac nhau ghép hdn hop vi c6

Theo chiéu cao thanh giang ta chon 3 tim (300x1500x55) dbi véi giang mong

Trong qua trinh thi cong van khudn néu ¢ chd nao thiéu hut ta ding cac miéng
go dé chén vao cho kin khit.

Tinh toan cdp pha giang méng
* So dd tinh:

Cop pha thanh giang dwgc tinh nhu dam lién tuc nhiéu nhip nhan thanh nep
ding lam goi tya.

,_3355(kG/m2)
AP P VLR PP
| 750 | 750 | | 750 |
13725(kG/cm)
VAN N
1 750 |[ 750 |[ |[ 750 J[
* Tal trong tac dung:
Stt Tén tai trong Céng thirc n | g°(kG/m? | g"(kG/m?)
. tc — H
1 | ép luc bétong db G =7 13| 1750 2275
q =2500x0.7
o | TA tr‘-’g? dodobétong | o _ 490 1.3 400 520
ang bom ‘
3 | Talrongdodam q,°=200 | 13| 200 260
7et0ng
4 Tong tai trongq = q, + max(q,;d,) 2350 3055
* Tinh toan theo diéu kién kha niang chiu lyc:
0y =q".b=3055.0,8 = 2444 kG/m = 24,44 kG/cm
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9y x s

M__ = . o <RxyxW

Trong do:
+ R: Cuong d6 cua van khuon kim loai R = 2100 (kG/cm?)
+ 7=0.9 - hé sé diéu kién lam viéc

+ W: M6 men khang ubn cua van khuén, W = 6.55x3 = 19.65 cm®

. 10. RWy 10x2100x19x65X0,8
Tudo - 1< = 116,22 cm

24,44

Chon ¢ = 75 cm 13 u6c s6 cua cbp pha loai dai 150cm
* Kiém tra theo diéu kién bién dang:
_1x qg x| <[f]-
128 x EJ 400
Trong d6: q,° = g°.b = 2350.0,8 = 1880 kG/m = 18,8 kG/cm
Vi thép ta co: E = 2.1x10° kG/cm?; J = 28.46x3=85.38 cm*
1x18,8x75%

= =0,025
128x2,1x10°x85,38
Do vong cho phép : [ ] = E =0.1875
400 400

Ta thay: £=0.025 < [f] =0.1875, do d6 khoang cach giira cac nep dung bang
l.¢ =75 cm la dam bao.
7.6.4. Thi cong cop pha dai va giang méng
Thi cong lip cac tim van khudn kim loai v6i nhau ding lién két 1a chét U va L.
Tjén hanh lap cac tam nay theo hinh dang két cau mong, tai cac vi tri goc ding
nhitng tam goc trong.
Tién hanh 1ap cac thanh chong kim loai.
Vén khuén dai coc duoc lap sén thanh trng mang virng chéc theo thiét ké ¢ bén
ngoai ho mong.

Dung can cau, két hop véi thu cong dé dua van khudn t6i vi tri cua ting dai.
Khi cau lap chu y nang ha van khuén nhe nhang, tranh va cham manh gay bién dang
cho van khudn.

Cin clr vao moc tric dac trén mat dat, cing day lay tim va hinh bao chu vi cua
tung dai.

Truéc khi lap dung cot pha thanh dai mong ta xac dinh tim cia day mong (tim
Ccot) bang day doi tir diém giao nhau cua 2 day cang theo 2 truc cua 2 phuong cong
trinh xuéng day mong, danh dau tim mong va tim truc bang dau do, cac tim van duoc
ghép lai bing dinh thanh khuén hinh chit nhat cé kich thuéc bing kich thuéc cua
mong.
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Ta lap dyng van khudn trén nén bé tong 16t, méng di danh dau tim tryc can
chinh van khuo6n theo tirng canh, kich thudc ctia cac canh lay tir tim ra 2 bén sau do co
dinh van khu6n bang cay chong.

Cb dinh cac tim mang véi nhau theo ding vi tri thiét ké bang cac day chang,
neo va cay chong.

Van khudn ¢6 mong dugc lap dung sau khi Iap xong cbt thép va van khudn dai
giang mong. Dung cac tam van ké truc tiép 1én van thanh méng két hop vai hé thong
cay chong va day neo.

{@Amce @mh tim

Tai cac vi tri thiéu hut do mod dun khac nhau thi phai chén bang van gd c6 do
day toi thiéu la 30mm.

Yéu cau bé mat van khuon phai kin khit dé khong lam chay mét nude bé tong.
Kiem tra chat lvgng bé mat va on dinh cua van khuon.

Trudce khi do bé tong, mat van khudn phai dugce quét 1 16p dau chéng dinh.

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 khéng vuot qué sai s6 cho phép.

Lap bién ban nghiém thu trudc khi d6 bé tong.
7.6.5. Bién phap gia cong va lap dung cot thép
a.Gia cong cot thép

- Gia cong cot thép phai dugc tién hanh & khu vuc riéng, xung quanh c6 riao
chan va bién bao.

- Cit, ubn, kéo cbt thép phdi dung nhiing thiét bi chuyén dung, phai c6 bi¢n
phap ngan ngira thép vang khi cat cbt thép c6 doan dai hon hodc bang 0,3 m.

- Ban gia cong cdt thép phai dugc ¢b dinh chac chan, néu ban gia cong cdt thép
c6 cong nhan lam vi¢c & hai gia thi ¢ gitra phai c6 ludi thép bao vé cao it nhat 1a 1,0
m. Cot thép da lam xong phai dé dang cho quy dinh.

- Khi nin thang cét thép tron cudn bang may phai che chan bao hiém ¢ truc
cudn trudc khi mé may ,ham dong co khi dua dau noi thép vao truc cudn.

- Khi gia cong cdt thép va lam sach ri phai trang bi day du phuong  tién bao vé
ca nhan cho cong nhan.
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- Khong dung kéo tay khi cat thanh thép thanh cic mau ngén hon 30 cm.

- Truée khi chuyén nhitng tAim luéi khung cét thép dén vi tri lip dit phai kiém
tra cdc moi han, nat budc .Khi cat bo nhiing phan mép thira ¢ trén cao cong nhén phai
deo day an toan, bén dudi phai c6 bién bao. Khi han cot thép cho can tuan theo chat
ché quy dinh cua quy pham .

- Budc cbt thép phai dung dung cu chuyén dung, cam budc bang tay thép trong
thiét ke.

- Néi thép: viéc ndi budc (chdng 1én nhau) ddi véi cac loai cong trinh duoc thuc
hién theo quy dinh cua thiét ké. Khéng ndi & chd chiu lec 16n va chd ubn cong. Trong
1 mat cit ngang cua tiét dién ngang khong qua 25% tong dién tich cua cét thép chiu
lwc d6i voi thép tron tron va khéng qua 50% d6i voi thép co go.

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.

- Khi dung lap cbt thép gan duong day dan dién phai cat dién ,truong hop
khong cat duge dién phai co bién phap ngin nglra cot thép cham vao day dién.

Yéu cau ky thugt khi lap dung cét thép
- Sau khi d6 bé tong 16t mong khoang 2 ngay ta tién hanh dat cbt thép dai mong

- Cbt thép dai dugc gia cong thanh ludi theo thiét ké va duoc xép gan miéng hd
moéng. Céc ludi thép nay dugc can truc thap cau xuong vi tri dai mong. Cong nhan sé
dieu chinh cho ludi thép dat dang vi tri cia nd trong dai nhu thiét ke.

Khi lap dung can thoa min cac yéu cau:

- Céc b phan lip trude khong gdy tr¢ ngai cho cac b phan lip sau. Co bién
phép git 6n dinh trong qua trinh d6 bé tong.

- Céc con ké dé & vi tri thich hop tuy theo m‘ét do cot thép nhung khong qué Im
con ké bang chic¢u day lop bé tong bao vé va lam bang vat liéu khong an mon cot thép,
khong pha huy bé tong.

- Sai léch vé chiéu day 16p bé tong bao vé khong qua 3 mm khi a <15mm va
5mm d6i véi a > 15mm.

Kiém tra va nghiém thu cot thép:

Sau khi d4 lap dat cot thép vao cong trinh, trudc khi tién hanh do bé tong tién
hanh kiém tra va nghiém thu thép theo cac phan sau:

- Hinh déng, kich thudc, quy cach cua cot thép.

- Vi tri ctia cot thép trong tirng két cau.

- Sur 6n dinh va bén chic cua cbt thép, chat luong cac mbi ndi thép.

- S6 luong va chét luong cac tim ké lam dém gitra c6t thép va van khuon.
b. Thi céng gia cong 1ip dwng ct thép

Qét thép dai coc duoc thi cdng truc tiép ngay tai vi tri ctia dai. Cac thanh thép
dugc cat theo ding chicu dai thiet ké, dung chung loai thép. Ludi thép day dai 1a ludi
thép budc véi nguyén tac giong nhu budc cot thép san.

+ Bam bao vi tri cac thanh.
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+ Pam bao khoang cach giira cac thanh.

+ Pam bao sy 6n dinh cua ludi thép khi d6 bé tong.

+ Sai léch khi lap dyung cdt thép 14y theo quy pham.

+ Van chuyén va 1ap dung cét thép can:

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

ot C6t thép khung phéan chia thanh bd phan nhd phu hop phuong tién vén
chuyeén.

Xac dinh tim dai theo 2 phuong. Lic nay trén mat I6p bétong 16t da co cac doan
coc con nguyén (dai 20cm) va nhiing rau thép dai 45cm sau khi pha vo bétong dau
coc.

Lap dung cbt thép truc tiép ngay tai vi tri dai mong. Trai ¢t thép chiu luc chinh
theo khoang céach thiét ké (bén trén dau coc). Trai cbt thép chiu luc phu theo khoang
cach thiét ké. Dung day thép budc lai thanh ludi sau d6 1ap dung ct thép chd cua dai.
C,ét thép gidng duoc té hop thanh khung theo ding thiét ké dua vao 1dp dung tai vi tri
cop pha.

7.6.6. Nghiém thu cot thép, cop pha dai, giang méng

Theo cac yéu cau cia bang 1, sai léch khong dugce vuot qua céc tri s6 cua bang
2 TCVN 4453-1995

Viéc nghiém thu cong tac lip dung Cop pha da gido duoc tién hanh tai hién
truong, két hop vai viéc danh gia xem xeét két qua kiém tra theo quy dinh ¢ bang 1 va
cac sai 1éch khong vuot qua cac tri s6 ghi trong bang 2. Cy thé:

Sai léch khoang cach giira cc cot chéng cop pha, try d& gidng neo cot chong
so vai thict ke:

- Trén moi mét dai, mirc cho phép 1a: 2.5 mm.

- Trén toan bo khau do: 7.5 mm

Sai léch mat phang cOp pha va cac dudng giao nhau cua chiing so voi chiéu thang
ding va d6 nghiéng thiét ke:

- P6i voi moéng 1a: 20 mm.

- Cot va vach la: 10 mm.
Sai léch truc cop pha so véi thiét ké:

- Mong la: 15 mm.

- Tuong va cot 1a: 8 mm.

~ Trudc khi tién hanh thi cong bé tong phai lam bién ban nghiém thu cét thép

gom co:

Cén b) ky thuat cua don vi chi quan tryc tiép quan 1y cong trinh (Bén A)- Can
bo k¥ thuat ciia bén nha thau thi cong (Bén B).

Nhiing nodi dung co ban can ciia cong tac nghiém thu:

Puong kinh cdt thép, hinh dang, kich thudc, méc, vi tri, chat lugng méi budc,
so lugng cot thép, khoang cach cot thép theo thiét ke.
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Chiéu day 16p bétong bao Vé.

Phai ghi & ngay gi nghiém thu chét lwong cdt thép, néu can phai sira chita thi
tien hanh ngay trude khi d6 bétong. Sau d6 tat ca cac ban tham gia nghiém thu phai ky
vao bién ban.

Ho so nghiém thu phai duoc lwu dé xem xét qua trinh thi cong sau nay.

7.6.7 Thi cong bé tong méng,giing méng

Khdi lwgng bé tong cac két cau mong, giang mong:
V=617 + 4,34 =66.04 m’

a.Cac yéu ciu ddi véi vira bé tong va thi cong bé tong

Péi véi vt lidu

Thanh phan cét liéu phai pht hop v6i mac thiét ké.

Chat lugng cdt liéu (46 sach, ham luong tap chat...) phai dam bao:

+ Ximang: St dung ding Mac quy dinh, khong bi von cuc.

+ Pa: Rura sach, ti € cac vién det khong qua 25%.

+ Nudc tron BT: Sach, khong dung nuéc thai, ban, nudc nhidm hoa chat an
mon vat liéu.

Do Véi bétong thwong pham

Vita bé tong bom 1a bé tong duoc van chuyén bang ap luc qua dng cimg hodc
ong mém va dugc chay vao vi tri can d6 bé tong. Bé tong bom khong chi doi hoi cao
vé mat chat lugng ma con yéu cau cao vé tinh dé bom, d6 sut ctia bétong.

Do d6 bé tong bom phai dam bao cac yéu cau sau:

Bé tong bom duogc tirc 1a bé tong di chuyén trong dng theo dang hinh tru hodc
thoi bé tong, ngan cach vaéi thanh ong 1 16p boi tron. Lop boi tron nay la 16p vira gom
x1 mang, cat va nudc.

Thiét ké thanh phan hdn hop ciia bé tong phai dam bao sao cho thoi bé tong qua
duoc nhitng vi tri thu nhé cia duong ong va qua dugc nhirng duong cong khi bom.

HaN hop bé tong bom ¢6 kich thudc t0i da cua cot ligu 16n 1a 1/5 - 1/8 dwong
kinh nho nhat cta ong dan. Doi véi cot liu hat tron ¢ thé 1én tdi 40% duong kinh
trong nho nhat cua ong dan.

Yéu cau vé nude va do sut cia bé tong bom c6 lién quan véi nhau va dugc xem
13 mot yéu cau cuc ky quan trong. Lugng nuéc trong hdn hop cé anh huéng téi cudng
d6 hoic do sut hoic tinh d& bom cua bé tong. Luong nudce tron thay ddi tuy theo ¢ hat
t6i da cua cot liéu va cho ting do sut khac nhau cua ting thiét bi bom. Do d6 ddi véi
bé tong bom chon duge do sut hop ly theo tinh ning cua loai may bom st dung va gilt
dugc d6 sut d6 trong qua trinh bom 1a yéu té rat quan trong. Thong thuong ddi véi bé
tong bom d¢ sut hop ly 1a 14 - 16 cm.

Viéc sir dung phu gia dé ting do déo cho hdn hop bé tong bom 1a can thiét boi
vi khi chon dugc 1 loai phu gia phu hop thi tinh dé bom ting 1én, giam kha ning phan
tang va do boi tron thanh 6ng ciing ting 1én.
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B¢ tong bom phai dugc san XUt Vo1 cac thiét bi c6 day chuyen cong nghé hop
1y dé dam bao sai s dinh lwong cho phép vé vat liéu, nudc va chit phy gia st dung.

Bé tong bom can dugc van chuyén bang xe tai tron tir noi san xuat dén vi tri
bom, dong thoi dieu chinh toc d quay cia thung xe sao cho phu hgp véi tinh nang k¥
thuat caa loai xe st dung.

Bé tong bom ciing nhu cac loai bé téng khac déu phai co cap phdi hop 1y méi
dam bao chat luong.

Hon hop bé tong dung cho céng nghé bom bé téng can c6 thanh phan hat phu
hop véi yéu cau ky thuat caa thiét bi bom, dic biét phai co do luu dong 6n dinh va
d6ng nhat. Do sut cua bé tong thuong 1a 1on va phai du deo dé bom duoc tét, néu kho
s€ kho bom va nang Xuat thap, hao mon thiét bi. Nhung néu bé tong nhio qua thi dé bi
phan tang, dé lam tac duong ong va tén xi mang dé dam bao cuong do.

Vdn chuyén bétong
Viéc van chuyén bé tong tir noi tron dén noi d6 bé tong can dam bao:

- Str dung phuong tién van chuyén hop 1y, tranh dé bé tong bi phan tang, bi chay nuéc
Xi mang va bi mat nudc do nang, gio.

- Str dung thiét bi, nhan lyc va phuong tién van chuyen can b6 tri phu hop véi khoi
lugng, toc do tron, d6 va dam bé tong.

D6 bétong

Khong 1am sai 1éch vi tri cot thép, vi tri cbp pha va chiéu day 16p bao vé ct
thép.

Khong dung d¢am dui dé dich chuyén ngang bé tong trong cdp pha.

Bé tong phéi’ duge do lién tuc cho dén khi hoan thanh mot két cAu nao dé theo
qui dinh cua thiét ke.

Dé tranh sy phan tang, chiéu cao roi tu do caa hdn hop bé tong khi d6 khong
dugc vuot qua 1.5m.

Khi d6 bé téng c6 chiéu cao roi tu do >1.5 m phai ding mang nghiéng hoic 6ng
voi voi. Néu chiéu cao >10 m phai dung ong voi voi c6 thiét bi chan dong.

Giam sat chit ch& hién trang cop pha d& gido va cdt thép trong qua trinh thi
cong.

Mtc d6 d6 day bé tong vao coppha phai phu hop Vi s6 liéu tinh toan do cing
chiu ap luc ngang cua coppha do hon hgp bé tong madi do gay ra.

Khi troi mua phai ¢ bién phap che chian khong cho nudc mua roi vao bé tong.

Chiéu day mdi 1op dé bé tong phai can ctr vao nang luc tron cu ly van chuyén,
kha nang dam, tinh chat két va dicu kién thoi tiet d¢ quyét dinh, nhung phai theo quy
pham.

+ Do bé tong moéng: Pam bao nhitng qui dinh trén va bé tdng mong chi d6 trén
dém sach trén nén dat cang.

+ D6 bé tong két cau khung: Nén do bé tong lién tuc, chi khi can thiét
méi cAu tao mach nging.
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+ P06 bé tong cdt, tuong: cot < Sm; twong < 3m nén do lién tuc.

Cot o kich thudc <40cm; tuong <15cm va ¢t tudng bat ky cé cbt thép chdng
chéo thi nén @6 lién tuc trong chi¢u cao 1.5m.

Véi cot tudng ¢ chiéu cao 16n hon phai chia lam nhiéu dot d6 bé tong nhung
phai
dam bao vi tri va mach ngtng thi cong hop 1y.

+ D6 bé tong dam ban:

Khi can db bé tong lién tuc dam bao toan khéi véi cbt hay tuong trude hét 46
xong cdt hay twong sau do dung lai 1+2 gio dé€ bé tong cd du thoi gian co ngot ban dau
mai tiep tuc do bé tong dam ban. Truong hop khong can do bé tong lién tuc thi mach
ngung thi cong ¢ cot, tuong dat cach mat dudi cua dam - ban 2+3cm.

Do bé tong dam- ban phai tién hanh dong thoi; khi dam, san hoac két cau tuong
tu ta c6 chicu cao I16n hon 80cm c6 thé do riéng tirng phan nhung phai bo tri mach
ngung thich hop.

Pdam béténg

Pam bao sau khi dam bé tong dugc dam chat khong bi 1, thoi gian dam bé
tong tai 1 vi tri d@am bao cho bé tong dugc dam k¥ (nudc xi mang ndi 1én mat).

Khi sir dung dam dui budc di chuyen cua dam khong vuot qua 1.5 ban kinh tiét
di¢n cua dam va phai cam sau vao 16p bé tong da do trudc 10cm.

‘ Khi cam dam lai bé tong thi thoi diém dam thich hop 1a 1.5+2 gio sau khi dam
lan thar nhat (thich hop véi bé tong co dién tich rong).
b. Chen thiét bi thi cong
Chon may bom bétong

~ Saukhi vén khudn mong duoc nghiém thu xong tién hanh do bé tong cho dai va
giang mong. V6i khoi lugng bé tong (66.04 m°) nho nhung trong khu vuc ¢t s0 lugng
moy bom phu hgp han ché non ta dung may bom bé tong dé d6 bé tong cho moéng nhu
sau:

Chon may bom bé tong Putzmeister M43 vai cac thong s6 ki thuat sau:

Bom cao Bom ngang Bom sau Dai (xép lai)

(m) (m) (m) (m)

49.1 38.6 29.2 10.7
Thong so6 ky thuat bom:

Luu lugng 40 subt borm Chiéu dai xi lanh Puong kinh xi lanh
(m*/h) p st (mm) (mm)

90 105 1400 200
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Uu diém cua viéc thi

cong bé tong bang may bom la voi khéi luong I6n thi thoi gian thi cong nhanh, dam
bao ky thuat, han ché dugc cac mach ngung, chat lwong bé tong dam bao.

Chon xe vdn chuyén bétong thwong pham

Cin cr vao diéu kién thuc té cua cong truong va sy két hop hai hoa gilta cac
may moc thiét bi phuc vu thi cong. Chon may van chuyén bétong thwong pham tir
cham tron dén cong trudng nhu sau:

M3 hiéu 6t6 KAMAZ - 5511 ¢6 cac thong sé k¥ thuat:
Kich thudc gidi han: Dai 7.38m; Rong 2.5m; Cao 3.4m.

Dung . ) X oan A o Trong
tich L oai Dung tich Cong suét Tocdd Do cao Thoi gian lrong
Thimn 516 Thung A Quay do phoi de bé be 13
tréng nu’(gc dQ(I\ll%l)CG thung tron  liéu vao  tongra a g
(rhg) (m®) (v/phut) (cm)  (mm/phut) (t4n)
KAMAZ -
6 5511 0.75 40 6-14.5 3.62 10 21.85

Tinh toan s6 Xe tron can thiét dé do bé tong:

Bétong thwong pham dugc mua & cong ty TNHH xay dung va van tai Hoang

Truong cach cong trinh 13 km.

ap dung cong thuc :

Trong do:

Q

n=

n: S& xe van chuyén

L
—(=+T
Vv (S )

V: Thé tich bé tong mdi xe: V = 6m®

L: Poan duong van chuyén: L =26 km ( ca di ca vé)
S: Tbc d6 xe; S = 20 + 25km
T: Thoi gian gian doan; T =10 phut

Q: Ning suat may bom; Q = 9Om3/h, nang suat thuc té may bom khi bom bétong 1a
0.4x90=36 m*/h (trong d6 0.4 1a hé s st dung thoi gian)
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36 ,26

—> n=— (E + g) = 7,24 xe => Chon 8 xe dé phuc vu cong tac d bé tong.

6

S6 chuyén xe can thiét dé d6 bé tong mong 1a: 216/8 = 27 chuyén.

Chon mdy dam bétong

Pam dui: Loai dam su dung U21-75; BPam mat: Loai dam U7

Céc thong sb cua ddm dugc cho trong bang sau:

Céc chi 6 Pon vi tinh u21 u7
Thoi gian dam bé tong gidy 30 50
Ban kinh tac dung cm 20 - 35 20 - 30
Chiéu sau 16p dam cm 20 - 40 10 - 30
Nang suat:
Theo dién tich dugc dam m°/gid 20 25
Theo khoi luong bé tong m°/gio 6 5-7

c. Bién phap thi cong do bétong dai, giang méng
Céng tac chudn bj

Lam nghiém thu van khuon, c6t thép trudc khi d6 bé tong.

Nhit sach rac, bui ban trong van khuén.

Tudi dau 1€n van khuon d¢ chong dinh gitra van khudn va bé tong.

Cong tac kiém tra bé tong:

Day 1a khau quan trong vi né anh hudng truc tiép dén chat luong két cu sau
nay. Kiém tra bé tong dugc tien hanh trude khi thi cong (Kiém tra d sut cia bé tong)

va sau khi thi céng (Kiém tra cudng do bé tong).
d. Ky thuat dé bétong
Do bé tong dai coc:

Bé tong thuong pham duoc chuyén bang 6t6 chuyén dung, sau d6 thong qua
phéu vao xe bom bé tong dé dua dén tirng vi tri mong.

M4y bom dugce bom lién tuc, khi can ngimg bom trén 2 gid thi phai thong ng

bang nudc dé tranh tic ong.
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Sau khi nghiém thu toan bd cong tac van khudn va thép moéng thi tién hanh
cong tac do bé tong mong.

Trudc khi bom phai 1am tét cong tac chuan bi gém cac budc. Kiém tra mdy
bom, dudng ong, kiém tra d6 sut cta bé tong dam bao 14 - 16cm. Tron nude ximaing
dé boi tron dudng dng. Chuan bi sén sang 3 cong nhan st dung dam dui truc mém, 2
cong nhan van khuén dé stra chira nhitng hu hong cua van khudn trong khi d6 (néu
o).

Thao téc bom chuyén:

Cho xe chuyén bé tong lui vao vi tri, quay tron lai mot sé vong rdi trut bé tong
vao phéu nap cta bom t&i khi cao hon ctra hit ctia bom tir 15 + 20cm thi bat dau cho
bom lam viéc. Khong khi nao dé bé tong xudng thap hon mic qui dinh trén dé tranh
I3n khi vao ong.

P bé tong dai mong ta tién hanh d6 xa trudc gan sau, trudc khi d6 ta can kiém
tra lai tim cdt cac truc dinh vi cdp pha, lam v¢ sinh va tu6i nu6e cho van khuon. Vi
dién tich dai mong nho nén khong can chia 6 dé do, khi do xubng méng ¢ phia dudi co
nguoi san va mdi 16p day tir 25 +30 (cm) ta tién hanh dam ludn, cong nhan dung trén
san cong tac di chuyén voi bom bang tha cong dén cac vi tri d6, rdi két hop voi dam.

Néu c6 hién twong bom chuyén kho khin, ap suit trong bom ting cao, duong
kinh 6ng rung, lac manh thi phai giam toc do bom, lay vo go dap manh vao cac doan
dng cong neu khong hét thi cho may chay nguoc vé Che d6 hat. Néu khong giai quyet
duoc sy ¢6 thi phal du’ng may, thao cac doan cat ndi d6i hudng va cac doan éng bi
méo, bep dé tim diém tac, thong sach va lap lai. Néu thoi gian xir 1y sy ¢b kéo dai qua
15 phut thi cho may dao bé tong trong phéu nap. Néu kéo dai hon 1 gid thi phai ril bo
bé tong trong 6ng, bom rira may va dudng 6ng bang nudc xi mang rdi méi tiép tuc
bom.

Bé tong da tron trong vong 90 phit phai bom hét.
Trinh tw bom:
Tién hanh bom cac mong két hop véi giang, va c6 mong.

Bom mot ddy chuyén 12 3 moéng (bom két hop dam): mdi lan bom 30 +
40cm/l6p. Bom moéng 1 mdt lan va chuyén sang bom moéng 2 trong thoi gian nay cho
cong nhan dam & moéng 1, ¢t nhu thé dén hét 3 mong thi bom lai chuyén dén mong 1
dé bom 16p thur 2.

Trong suét qua trinh d6 bé tong moéng, may bom chi can di chuyén doc theo
chiéu dai cong trinh, véi tay can dai 20m cong thém hé thong 6ng mém co6 thé dan bé
tong tdi moi mong trén toan b mat bang ho dao.

Do dic thi cong trinh 14 dinh dai ngang v6i mat san ting ham nén ta ko d6
bétong cot ngay ma bo tri thép chd d6 cot sau,bén canh d6 cong trinh c6 dai méng 16n
nén can thiét ké san cong tac phuc vu do6 bé tong dé dang va thuan loi.

e. Ky thuat dim bétong

Khi da d6 duoc 16p bé tong day 30cm ta sir dung dam dui dé ddm bé tong.

Bé tong moéng cua cong trinh 1 khoi 16n nén khi thi cong phai dam bao cac yéu cau:

Chia két ciu thanh nhiéu khéi dd theo chiéu cao.
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Bé tong can dugc d6 lién tuc thanh nhiéu 16p co chiéu déylba‘ing nhau phu hop
véi dac trung ciia may dam st dung theo 1 phuong nhat dinh cho tat ca cac 16p.

Khi dim cha y dung k¥ thuat:
Khong dugc ddm qua lau tai 1 vi tri tranh hién twong phéan tang. (Thoi gian
dam1 chd < 30s).

Pam cho dén khi tao vj tri ddm noi nude xi miang bé mat va khong con ndi bot
khi thi ¢6 thé ngung lai.

Lay chiéu day 16p d6 < 1.25 chiéu dai cia bo phan chan dong. Véi chiéu cao
dai moéng 1a 1.2m s€ chia lam 4 16p moi I6p day 0.3m.

Budc tién cua dam lay a < 1.5R
R: 14 ban kinh tac dong cua dam.

,250,250 ,250 250,

7.6.8. Cong tac biao dudng bétdong dai, giing mong.

Ngay khi d6 bé tong xong, phai che phu cho mat bé tong. Tot nhat nhiing chat
che phu chira am d¢ bé tong vira khong chiu tac dong cua anh nang vira khong bi boc
hoi nudc mau. Khi bé tong dat 5kg/cm? (tuc 1a sau 2.5 + 5h) bét dau tudi nude thuong
xuyén gilt am cho bé tong.

S6 lan twéi nude tuy theo ving khi hau & nudc ta. Ban ngay déu phai tudi cho
mat chat phu dugc am, ban dém c6 thé khong can tudi. Tai cac vung c6 gié Lao phai
tudi ca ban dém.

Van khuon thanh coé thé d& khi bé tong dat 12kg/cm?, tire 1a khoang 24h vao
mua heé va 48h vao mua dong. Thoi gian c6 thé van khuén khac xem & phan van
khuon.

7.6.9 Thao dé cop pha méng

Cop pha thanh mong sau khi d6 bétong 1-3 ngay khi ma bétong dat cuong do
25kG/cm® thi tién hanh thao d&. Viéc thao d& tién hanh nguoc véi khi lap dung.
Nhung & day bétong mong cua ta la bétong khoi 1on nén kéo dai thoi gian hon khi thao
do.

D6 bam dinh cua bé tong va van khudn tang theo thoi gian. D6i voi mong binh
thuong thi sau 1+3 ngay la c6 the thao d& van khudn dugc roi. Boi vy khi thi cong lap
dung van khuon can chu y sir dung chat dau chong dinh cho van khuon.
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Van khuén duge thdo d bang thu cong va tap két vé noi quy dinh, khong lam
can tré cho cac cong tac tiep theo.

CHUONG 8.THI CONG PHAN THAN

8.1.GIAI PHAP CONG NGHE

8.1.1Y#éu cu chung:

Cop pha:
Cop pha phai dugc ché tao ding hinh dang, kich thudc cac ciu kién trong cong

trinh, ddm bao kha nang chiu lyc.
Pam bao yéu cau dé dang théo lip

Kin khit nham dam bao khong gay mat nudc xi mang.
Phu hop véi kha nang van chuyén, lap dat trén cong truong.
C6 kha ning str dung lai nhiéu lan.

Cay chéng:
Cay chdng phai dam bao kha ning chiu tai trong cua cdp pha, clia bé tong, clia
thép va tai trong khi thi cong phia trén.
DPam bao d6 bén khi thao 1ap va van chuyén.
D@ thao lap, van chuyén.
Pam bao do 6n dinh khi thi cong
Co kha nang st dung lai nhiéu 1an va dung cho nhiéu loai két cau khac nhau, dé
tang giam chiéu cao.

8.1.2Luwa chon loai cop pha, ciy chong:

Cop pha: ’ ’ ’

Chon loai cop pha kim loai giong vai loai ¢op pha do6 lua chon cho thi cong mong.
Cay chong:
St dung giao PAL do hang Hoa Phat san xuét, giao PAL c6 nhiing uu diém sau:

Gi4o PAL 1a mot chan chéng van ning bao dam an toan va kinh té.
Gido PAL c6 thé sir dung thich hop cho moi cong trinh xdy dung véi nhirng két
cau nang dat ¢ do cao lon.
Gido PAL lam bang thép nhe, don gian, thuan tién cho viéc 1ap dung, thao d, van
chuyén nén giam gia thanh cong trinh.
Gido PAL cho phép lip nghép tao khdi c6 chan ¢ hinh

ma cac loai dan gido khac khong c6 duoc (chi tao dugc dudi dang vudng).
Gido PAL duoc thiét ké trén co sd mot hé khung tam giac duoc lip dung theo kiéu
tam giac hoac tir giac cung cac phu kién kém theo nhu:
Phﬁr} khung tam gidc ti€u chuén;’Thanh giﬁng’chéo va giang ngang; Kich chan cot
va dau cot; Khép noi khung; Chot gitt khap noi.

Bang cao d¢ va tai trong cho phép cua giao Pal
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Luc gisi han cua cot chdng (kG) | 35300 | 22890 | 16000 | 11800 | 9050
Chiéu cao (m) 0.75 1 1.2 1.5 |1.75
Trinh ty lap dung:

Dt bo kich (gom dé va kich), lién két cac bo kich véi nhau bang giang nam ngang
va giang chéo.
Lip khung tam giac vao tung bo kich, diéu chinh cac bo phan cudi caa khung tam
giac ti€p xuc vdi dai 6c canh.
Lap tiép cac thanh giang nim ngang va gidng chéo.
Long khop ndi va lam chit chung bang chét gitr. Sau d6 chdng thém mét khung
phu 1én trén.
Lip céc kich d& phia trén.
Toan bo h¢ thdng cua gia & khung tam gic sau khi leftp dung xong c6 thé diéu
chinh chieu cao nho hé kich duéi trong khoang tir 0 dén 750 mm.
Trong khi lap dung chan chéng gido PAL can chi y nhitng diém sau:
Leip cac thanh gidng ngang theo hai phuong vudng goc va chdng chuyén vi bang
giang cheo. Trong khi dung lap khong dugc thay the cac bo phéan va phu kién cua
giao bang cac do vat khac.
Toan bd hé chan chong phai dugc lién két viing chac va diéu chinh cao thap bang
cac dai oc canh cua cac bo kich.
Phai diéu chinh khép nbi ding vi tri dé lap duoc chét giit khap ndi.
8.1.3 Phwong an sir dung cop pha:
Phurong dn chon cop pha hoan toan bang go:
Cdp pha duoc 1am tir gd xé ¢o chiéu day tir 2,5+4cm. G6 dung san xuat cop pha 1a
gd nhom VII, VIII.
Cac tam gd nay lién két voi nhau theo kich thudc yéu cau, mang cop pha duoc tao
tir cac tim vun nep gd va cac dinh dé lién két.
C6 hai loai cop pha gd 1a c6p pha gd dan hozc gé ép
> Uu diém:
- Co dong, ché tao dugc cho moi cau kién.
- Gia thanh khong cao 1am, von dau tu ban dau it, thich hop cho cac cong
trinh nho.
- Dé dang ché tao tai cong trinh.
» Nhuoce diém:
- D& cong vanh, kho bao quan.
- Do tin cay khong cao.
Phurong dn chon cop pha hodn toan bang thép:
B6 van khuon bao gom :
- C4c tim khuén chinh.

- Cac tAm géc (trong va ngoai).
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Cac tam van khuon nay dugc ché tao bang ton, c6 suon doc va suon ngang tiét
dién 2 x 5 mm. C¢ 4t nhiéu loai kich thuéc khéc nhau.
- Cac phu kién lién két : moc kep chit U, chét chix L.
- Thanh chéng kim loai.
> Uu diém:
- Co6 tinh "van ning" duoc lap ghép cho cac dbi twong két cau khac nhau:
mong khéi 16n, san, dam, cot, bé ...
- Bén, dang tin cay va chiu lyc cao.
- Thi céng nhanh, vin chuyén dugc nhiéu lan.
» Nhuoce diém:
- Trong luong nang khong thich hop cho viéc van chuyén, thao 1ap bang tha
cong.
- Gia thanh cao.
- Tam van khuon d6 dugc dinh hinh nén khé khan trong viéc ndi hodc ghép
cho cac két cdu c6 kich thudc nho, két cau phuc tap.
- Kho bao quan cac phu Kién kém theo
Phwong dn chon Cop pha hodn toan bang chat déo (cép pha nhuya):
B6 van khuon bao gom :
- Céc tam khuon chinh.
- Céc tam gac (trong va ngoai).
Céc tim van khuon nay duoc ché tao bang chat déo, c6 suon doc va sudn ngang
- Céc phu kién lién két : moc kep chir U, chét chix L.
> Uu diém:
- Co6 tinh "van ning" dugc lip ghdp cho cac dbi tuong két cdu khac nhau:
mong khéi 16n, san, dim, cot, bé ...
- Lam tang kha nang bam dinh cua bé tong va cac 16p trat.
- Bén, nhe thuan loi cho viéc van chuyén va 1ap dung biang thu cong.
» Nhuoce diém:
- Gia thanh cao .
- Tam van khuon dé duoc dinh hinh nén kho khin trong viéc néi hodc ghép
cho céc két cau c6 kich thudc nho, két cau phirc tap.
- Khong chiu nhiét do cao, khé bao quan cac phuy kién kém theo.

= Lwa chon phirong dn cép pha:
Tur cac wu nhugce diem cua cac phuong an, tir dac diém thyc té cta cung tronh ta
lya chon phuong an cdp pha thép dé thi cong phan than ctia cong trinh.

van khuon dugc néu trong bang sau:

Céc dic tinh k¥ thuat cia tim
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BANG PAC TiNH KY THUAT TAM VAN KHUON PHANG

Rong(mm) | Dai (mm) Cao(mm) 1(\(/:Ir(r)1r%en quéan tinh 1(\grcr)1r3r;en khang uon
300 1800 55 28,46 6,95
300 1200 55 28,64 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
200 900 55 17,63 4,42
150 1200 55 17,63 4,3
150 900 55 17,63 4,3
150 750 55 17,63 4,3
100 900 55 15,63 4,08
100 600 55 15,63 4,08

BANG PAC TiNH KY THUAT TAM VAN KHUON GOC NGOAI

2 Rong Dai
Kiéu (mm) (mm)
1800
1500
100x100 3(2)80

¢} 0 0 o o] ¢} o] 0 o o] I/ 150X 150 750

600

BANG PAC TiNH KY THUAT TAM VAN KHUON GOC TRONG

.2 Réng ‘.
Kiéu (mm) | Dai (mm)

1800

75X75 1500

55x55 1200
S S NANMNRNANS 900
T A0 700 70 20 700 200 0 7200 200 0/ 700 720 N0 7 35x35 750
600
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1800
1500
150x150 | 1200
100x100 | 900

750
600
Cot c6 tiét dién (0,22 x 0,4m)
CoOp pha diing Cdp pha goc ngoai dé lién két

Canh 0,22m Canh 0,4m 4 gbc canh cot

2 tam (220x1200x55) | 4 tam (200x1200x55) | 4 tam (100x100x1500)
Cot ¢o tiét dién (0,3 x 0,4m)
Cop pha dimg Cop pha gbc ngoai dé lién két
Canh 0,3m Canh 0,4m 4 gbc canh cot

4 tam (150x1200x55) | 4 tAm (200x1200x55) | 4 tAm (100x100x1500)

8.2.Giai phap tong thé thi cong bé tong
8.2.1 Thi cong bé tong cot
Phuwong tién vdn chuyén bétong
Bé tong cot
Khoi lugng bé tong cot cho mat tang (tang 6)

Néi d A 54 Kich thwéc b Ti To:
0i dung cong | So . R on ung 0an
STT viéc lwgng Dai | Réng | Cao vi phan | phan
(m) | (m) |(m)
Cot
1 C1(220x400) 26,00 (0,40 |0,22 |3,70 8,47
caf) 3.7m e 20,01
Cot
2 C2(300x400) 26,00 10,40 |0,3 3,70 11,5
cao 3.7m

Phuong tién van chuyén bétong cot
Vi khéi luong bétdng cot, 161, vach 16n nhu vay ta chon phuong an db bang 6t6 bom
bétong.

8.2.2 Thi cong bé tong dam san

Khéi lvong bétong dam, san tang (ting 7)
STT | Noi dung SH Kich thuoc Ponvi | Tung | Toan
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cong viéc luong Rong | Cao Dai ph?m ph?m
(m) (m) (m)
Dam 1
1 (300x600) 26,00 |0,30 0,60 6,91 32,34
2 Dim 2 13,00 |[0,30 0,60 3,00 7,02
(300x600) ’ ’ ’ ’ 3 '
Dim 3 m 49,00
am
3 (220x350) 26,00 |0,22 0,35 4,20 8,41
Dam 4
4 (220x300) 2,00 0,22 0,30 6,58 0,87

Phuong tién van chuyén bétong dam tang 7
Dua vao khoi lugng bétong cat, dam, san thyc té cta cong trinh, ta théy khdi
lugng bétdng rat 1on. Bé dam bao tién do thi cong cling nhu chat lugng bétong ta
chon bién phép thi cong bétong cdt, dam, san 1a dung bétdong thuong pham (uu
nhuogc diém da phan tich phan thi cong mong). Phuong an d6 bétong cot, 161,
vach riéng, do bétong dam, san riéng.
Lua chon may bom bétong
Chon may bom bé tong Putzmeister M43 nhu phan thi cong bétong moéng.
Lua chon va tinh toan sb xe ché bétong
Chon 6t6 van chuyén bétong thuong pham KAMAZ - 5511 nhu phan thi cong
bétong mong.
Tinh toan sb xe tron can thiét dé d6 bétong cot, dam, san.
Bé tong thuong pham dugc mua & cong ty TNHH x4y dung va vén tai Hoang
Truong cach cong trinh 13 km.

Qmax
Y

(§+T)

ap dung cong thuc: n=

Trong do:

n: S6 xe van chuyén

V: Thé tich bé tong mdi xe: V = 6m°

L: Poan dudng van chuyén: L =13 km ( ca di ca vé)
S: Téc do xe; S =20 + 25km

T: Thoi gian gian doan; T =10 phut

Q: Nang suat may bom; Q = 90m®/h, ning suét thuc té may bom khi bom bétong
14 0.4x90=36 m®/h (trong d6 0.4 1 hé s6 sir dung thoi gian)

—n= % (% + g) = 7,2 xe => Chon 8 xe dé phuc vu cong tac do bé tong.

Sb chuyén xe can thiét dé d6 bé tong cot 1a: 20,1/8 = 2,51 chuyén.

Sb chuyén xe can thiét dé d6 bé tong dam 1a: 49/8 = 6,12 chuyén.

2.1.2 So dd tinh toan

SVTH:NGUYEN MANH HIEU —-MSV:1512104002 169



Dam lién tyc nhiéu nhip nhan cic gong lam gbi tya. So d6 tinh nhu hinh vé:

gq=2575kG/m2

INEREEEEEEEE RN
XL I X
N(/ b \\m// 2 \/ &
Mpax =3910kG/cm
1 800 800 800
8.1.3 Tai trong tac dung:
STT| T°n tJi tring C«ng thgc q°(kG/m?) | q“(kG/m?)
tc
1 Ap luc d6 bé tong q =yxH 1.3 1750 2275
=2500x0.7
Tai trong do d6 bé ©
2 {6ng bing bom g,* =400 1.3 400 520
3 | Taltrong dodambe q,°=200 |1.3 200 260
tong
4 Tong tai trong ¢ =g, + max(q,;ds) 2350 3055
8.1.4 Tinh toan van khuén theo diéu kién kha ning chiju hrc:
Kiém tra theo tim (200x1200x55)mm
g, =q" xb=3055x0.2=611kG / m=6.11kG / cm
it % |2
Y/, =B %% CRxyxW
10
Trong do:
+R: Cudng do cua van khuén kim loai R =2100 (kG/cm?)
+ 7=0.9 - h¢ sb diéu kién lam viéc
+ W: Mu men khang ubn cta van khuén, véi bé rong tim 20cm ta co
W = 4.42 cm®
\/10 xRxWxy _ \/10>< 210(211.42 x09 _ 116 03em
Tirda — |y < % '
Chon 1y = 80 cm 1a udc s6 cuia chiu cao cOt 3m
8.2.5 Kiém tra theo diéu kién bién dang:
tc 4
zlxqb xl, g[f]:l—g
128 x EJ 400
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Trong dg: o =0° xb=2350x0.2=470kG /m=4.7kG / cm

Véi thép ta co: E = 2.1x10° kG/cm?; tim 200 ¢6 J = 17.63 cm*
1x 4.7 x80"

= : —~0.041
N 128x2.1x10° x17.63
|
=_9 _ ﬂ =02
Do vong cho phép : 400 400

Ta thay: £=0.041 < [f] =0.2, do d6 khoang cach giita cic gong bang
l; =80 cm 1a ddm bao.

8.1.6 Kiém tra kha ning chiu lyc cay chong xién do cot
Cay chong xién cop pha cdt st dung cay chong don

* So d6 lam vi¢c cua cay chong xién cho c¢op pha cot nhu hinh vé.

e, =123kG/m 6t =92.2kG/m

FEW 4

ﬁ %
.e %
Ra=1700kG .
% %
N N
. N
- N
N N
—3 —13 L)

* Ta1 trong tac dung:

Tai trong gi6 gay ra phan bd déu 1én cot duoc quy vé tai tap trung tai nut;
g=nXWyx kxCxh

Trong do:

W, - gia trj ap luc gi6 lay theo ban d6 phan viing ap luc trong TCVN 2737-1995.

Vi dia hinh Hai Phong 1a viing IVB= W, =125kG / m’

k: h§ s6 ké dén su thay doi ap luc gi6 theo do cao va dang dia hinh. & d6 cao 40m

hé so6 k=1.28

C : hé s6 khi dong , gin day C = +0.8; git hit C =-0.6

n: hé sd d6 tin cdy cua tai trong gitin = 1.2

h : chiéu rong canh don gio 16n nhét cta cot h=0.8m

Ta ct ap lyc git day 1a: 0y =1.2x125%1.28x0.8x0.8=123kG / m

Ap lue gio hat Ia; dn =1.2x125x1.28x0.6x0.8=92.2kG /m
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Tong tai trong tac dung 1a:
q=04+0, =123+92.2=215.2kG / m

Khi tinh toan 6n dinh cac cay chdng ta chi tinh v&i 50% tai trong gi6 tic dung 1én
cot:

q" =50% x 215.2 =107.6kG / m
Chiéu 1én phurong ngang ta c6: x H—Pxcosa =0

qxH 107.6x3
—>P= =
coso.  €0s45°

= 456KG <[P]=1700kG

(o: Goc nghiéng cay chong so voi phuong ngang o = 45°)

Vay cay chong don dam bao kha nang chiu luc. Str dung cdy chong don kim loai
do hang LENEX chg¢ tao, cac thong so k¥ thudt nhu bang sau:

Kich thudc i Chiéu
Chicu ..
dai 6ng d?;l Irong
Loai Dai Ngén trén dicu lwong
nhat nhat chinh (kG)
(mm)
(mm)
V1 3300 1800 1800 120 12.3
V2 3500 2000 2000 120 12.7
V3 3900 2400 2400 120 13.6
V4 4200 2700 2700 120 14.8
8.3. Tinh toan van khudn, cay chong d& dam
8.3.4.Cau tao van khuon do dam
CAC LOAI COP PHA DAM
Tiét dién ( 220 x 350 mm)
Cop pha day Cop pha thanh
, 1 tim 220x1200x55
I tam 220x12 . <
am 220x1200x35 Ghép thém cop pha go

Tiét dién ( 300 x 600 mm)
Cop pha day Cop pha thanh

2 tam 150x1200x55
1 tam 200x1200x55

1 tim 300x1500%55

Tiét dién (220 x 300mm)
Cop pha day Cop pha thanh
1 tAm 200x1200x55

1 tAm 220x1200x55
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RBRCEGE QGERGEEE

chtlo ceppha

c© cheng dOmspn

8.3.5.Van khuon day dim
a. So' d6 tinh toan

-cépphaspun
-®udac ® spn
-®ungang ® spun
-@udac ® dQm
-gi, o pal chéng sun
-cépphathunh dQn
-s- én ®ong
-ceppha® y d@m
-@udac ® dQm
-®ungang ®& dQm
-Gudéac ® dgm
-cCy chéng xi@n thunh dQm

-con k& c€ cheng xidn thunh d@Qm
- GIAO PAL CHONG DAM

-bul «ng gi»ng

Dam lién tuc nhiéu nhip nhan cac da ngang lam géi tua. So dd tinh nhu hinh vé&:

q=3248kG/m2

Mmax —1142kG/C

y;

ﬁj;

e

M@&WWQWWL%

| 400 | 400 | 400 | 400
b. Tai trong tinh toan
STT | Tén tai trong Céng thirc n | qg°KkG/m?) | q“(kG/m?)
1 | Taibanthancoppha | g =39kG/m’ |1.1 |39 42.9

- , A tc
2 EZ}'C”TOZQ ban than %" =You*Na 195 | 1750 2100

am =2500x 0.7

3 gf" trong do do betong | o« _ 499 1.3 | 400 520

ang bom
1| airong dodam 0, =200 13 | 200 260

etong
| lattongdodungeu | e _ o5 13 | 250 325

thi cong

4 Tong taitrong q =0, +q, +q, +d, + 0 2639 3248
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¢. Tinh toan theo diéu kién kha nang chiu luec:
0" = q" .bg = 3248.0,22 = 714,5 kKG/m = 7,14 kG/cm
x |2
max qblodng <R><'Y><W
Trong do:
+ R: Cuong d6 cua van khuon kim loai R = 2100 (kG/cm?)

+ 7=0.9 - hé so0 dicu kién lam viéc

M

+ W: M6 men khang ubn cta van khuén, tdm 30cm ta c6 W = 6.55 cm®

=131 cm

N , 10.R.W. 10.2100.6,55.0,9
q 7,14

Chon l4pe =40 cm = |4 = 40cm
d. Kiém tra theo diéu kién bién dang
t 4
zlxqbcxldng S[f]= |dng
128 x EJ 400
Trong d6: gy = " .bg = 2639.0,22 = 580,5 kG/m = 5,8 kG/cm

V6i thép ta co: E = 2.1x10° kG/ecm?; J = 28.46cm”

s f= 1.5,8.4—604 ~ 0.0019
128.2,1.106.28,46
_lag _ 40 _
Do vong cho phép: 400 400

Ta thay: £=0.0019 < [f] =0.1, do d6 khoang cach giita cac da ngang bang
lang = 40 cm la dam béo.

8.3.6 Van khuén thanh dim
a. So do tinh toan

Dam lién tuc nhiéu nhip nhan céc nep dung lam géi tua. So dd tinh nhu hinh vé&:

=3055kG/m2
—_—

T
MWEWWWQWW&%

ﬂ 400 . 400 . 400 Il 400

b. Tai trong tinh toan
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STT | Tén tii trong Cong thic n | q°kG/m?) | g"(kG/m?)
, tc — H
1 ap luc bétong d6 G =7 1.3 | 1750 2275
=2500x0.7
2 Tfll trong do do6 bétong q © _ 400 13 | 400 520
bang bom 2
g | Jaltrongdodam 4, =200 1.3 | 200 260
bétong 3
4 Tong tai trong q = ¢, + max(d,;d,) 2350 3055

c. Tinh toan theo diéu kién kha niing chiu lyc:
G =" .(hg—h)
Ob =" . (hy- hy=3055.(0,5-0,1) = 1222 kG/m = 12,22 kG/cm
2

tt
M IMSRXYXW

e 1
Trong do:
+ R: Cudng d6 cua van khudn kim loai R =2100 (kG/cm?)
+ 7=0.9 - h¢ s0 diéu kién lam viéc

+ W M6 men khang udn cua van khuon, voi bé rong 1 tAm 30cm, 1 tim 20cm va
1 thm 22cm ta 6 W = 6.55+4.57+4.42=15.54cm’

10.R.W. 10.2100.15,54.0,9
Y= J =155,1 cm

T‘ /4 I < -
rdo = ha= qft 12,22

Chon 1,4 = 40 cm 1a uGce sb cua tim 06p pha.
d. Kiém tra theo diéu ki€én bién dang
¢ _1xq,0x1,* g[f]:Ld
128 x EJ 400
Trong d6: qp° = q° . (hy- hy = 2350.(0,5-0,1) = 940 kG/m = 9,4 kG/cm
Véi thép ta co: E = 2.1x10° kG/cm?; J = 28.46+22.58+20.02=71.06 cm*

1.9,4.40%

=————=0,001
128.2,1.106.71,06
I
S .Y
Do vong cho phép : 400 400

Ta thay: £=0.001 < [f] =0.1, do d6 khoang cach giita cic nep dung bang

l.¢ =40 cm la dam bao.

8.3.7. Pal6p trén d5 dam
- Chon da ngang bang go nhém V, kich thudce: 10x10cm
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a. So dd tinh toan
Dam don gidn nhan cac da doc lam géi tua. So do tinh nhu hinh vé:

g=0.66kG/cm

Mmax =9118kG/cm

b. Tai trong tinh toan
Pang' = 0" b(daydam) -lng + 2N(Ng — he).0l1 . lgng
=714.0,4+2.1,1.(0,5-0.22).39.0,4 = 295 kG
Pang"” = 0 “b(caydam) -lang + 2n(Ng — N6).01°lang

= 580.0,4+2.1,1.(0,5-0.22).39.0,4 = 241,6 kG
Oang =N X Vg XD x =1.1x600x 0.1x 0.1=6.6kG/m = 0.066kG /cm

Opang =¥y XD xh=600x0.1x0.1=6kG/m=0.06kG/cm
Trong do:
Y, =600kG/ m®- trong luong riéng cua gd
b =0.1m- chiéu rong tiét dién da ngang
h =0.1m- chiéu cao tiét dién da ngang
N=11_heg sé vuot tai
c. Tinh toan theo diéu kién kha nang chiu luc
M, =M + M, <[c]x W

tt
_ Panglad _ 295.120

M =~ =2 = 9000 kG.cm
I Upiang X Izdd 0.066 x120°
M. = 98 = =118.8kGcm
Mmax — 9000+118,8 — 54’7 kGlcmZ < [G] :150kG lcmZ
w 166,67 g

Trong do:
[c] =150kG/cm’
+ 9
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10x10?

+ W: M6 men khang ubn cta da ngang W = =166.67cm’
=>Théa man
d. Kiém tra theo diéu ki¢n bién dang
1X Pag X Pas | 5% Uipeng X aa” <[f]= 17
48 x EJ 384 x EJ 400
3
_ 1.241.1520 + 5.0,06@20‘* = 0,091 cm
48.1,1.105.883,3  384.1,1.105.833,33
X 10x10°
Véi g6 ta co: E = 1.1x10% kGlem?; J = ———~_ —833.33cm*
120
f =0.146cm < [f]=-% ==——=0.3cm
400 400
Khoang cach gitta cac da ngang bang lgng = 40 cm 1a dam bao vo6i tiét dién (10x
10)cm
8.3.8 Pa 16p duéi d dam

- Chon da doc béng g5 nhom V, kich thudc: 10x 10cm
a. So' dd tinh toan

Dam lién tuc nhiéu nhip nhan céac dinh gido Pal [am géi tua. So d6 tinh nhu hinh
ve:

q=0.66kG.cm

P

Mpmax =3540kG. cm
1

NG A 4 AN

120 | 1200 | 1200 |

b. T4i trong tinh toan

Ptt qtt 1
tt _ Pdng , 9btdngldd _ 295 | 0,066.120
Pdd = + =—+

= 151,46 kG
2 2 2
Pe  Ohidneldd 2416 . 0,06.120
Pddtc — an + t l'zlg - . + - - 124’4 kG

Qg =N X Y, xPbxh=1.1x600x0.1x0.1=6.6kG/m=0.066kG/cm
Uogg = Y, xbxh=600x0.1x0.1=6kG/m=0.06kG/cm

Trong do:

v, = 600kG /m’- trong lrong riéng cia gd

b =0.1m- chiéu rong tiét dién da doc
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h =0.1m- chiéu cao tiét dién da doc
N=11_hg sé vuot tai
c. Tinh toan theo diéu kién kha ning chiu luc

Mgy =M +Mp,, <[c]x W

max —

t 1202 2
Maax = 0,19.Pgs" 120+ 24" = 0,19,151,46.120+ % = 3548 kG.cm
Mmax = 258 - 91,2 kGlem?® <[], =150kG /cm?
w 166,67 g
Trong do:
[c] =150kG/cm?

+ g

, 10x10°
+ W: M6 men khang udn ctua da doc W = *2Y _166.67cm’
=> Thoa man

d. Kiém tra theo di¢u kién bién dang
tc 3 tc 4
f :1><Pdc| X | +1qutdd x| S[f]Z@:O.B
48 x EJ 128 x EJ 400
_ 1.124,4.1203 1.0,06.120% = 0,046 cm
48.1,1.105.883,3 384.1,1.105.833,33
N 10x10°

Véi gd ta c6: E = 1.1x10° kGlem? J = : —833.33cm*

| 12

f :0.0750m<[f]:i:—0:

400 400

Khoang cach gitra cac da doc béng lyg = 120 cm 1a dam bao véi tiét dién (10x

10)cm
8.3.9 Kiém tra kha ning chiu lyc cho ciy chong d& dam
P =2.14P} +Q. x120 < [P] =1700kG
Pmax = 2,14.151,46 +0,066.120 = 332 kG < [P] = 1700 kG

Viay ciy chong don d& dim dam bao kha ning chiu luc.

8.4.Tinh toan thiét ké van khuén, ciy chong d& san
8.4.1. Céu tao van khudn san

Chon cac tam (200x1200x55) dé ghép cop pha san
8.4.2. Tinh toan van Khuon san

a. So' do tinh toan
Dam lién tuc nhiéu nhip nhan cac da ngang 1am gbi tya. So d6 tinh nhu hinh vé:
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q=1508KG/m2

%ll%il%wi

A

max —5428kG/cm2

PO

N

7

] 1200 | 1200 | 1200 |
b.Tai trong tinh toan
Stt | Tén tai trong Céng thirc n | q°(kG/m?) | q*(kG/m?)
1 | Taibanthancoppha | g,°=39kG/m*> |1.1 |39 42.9
V- , A tc _
9 Tai trong ban than d, = Vi X Ny 12 1300 360
BTCTsan = 2500%0.12
3 Tfll trong do do bétong 0. = 400 13 | 400 520
bang bom 3
1 | trong dodam q." = 200 13 | 200 260
etong
| Maitengdodungeu | e _ o5 1.3 | 250 325
thi cOong
4 Tong taitrong q=q, +q, +0, +q, +q; 1189 1508

c. Tinh toan theo diéu kién kha nang chiu luc:

Cit mot dai ban rong 1m. Ta ¢

. =q" xb=1508x1=1508kG / m =15.08kG / cm

0.° =q°xb=1189x1=1189kG / m=11.89kG / cm

M, dsxIg, 15.08x60
W  10xW  10x22.1
Trong do:

+R: Cudng do cua cdp pha kim loai R =2100 (kG/cm?)

+ v=0.9 - h¢ so diéu kién lam viéc

+ W: M6 men khang udn cia cdp pha, W = 5x4.42=22.1 cm®

Vay cop pha san dam bao kha nang chiu Iyc.

d. Kiém tra theo diéu ki¢n bién dang

l>< . x|
128 x EJ
V6i thép ta co: E = 2.1x10° kG/cm?; J =5x20.01=100.1cm”

Idng

400

s[f]::

= 246kG / cm? <R xy = 2100x 0.9 =1890kG / cm?
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_1x11.89x 60* B
N 128 x 2.1x10° x100.1
|
|=-2 - 90 g5
b3 vong cho phép: 400 400
Ta thay: £=0.006 < [f] =0.15, do d6 khoang cach giita cac da ngang bang

0.006

lang = 60 cm 1a dam bao.

Kiém tra lai cho khu vuc san day 200mm => Pam béo.

8.4.3. Tinh toan da ngang d& san

- Chon da ngang bang gd nhom V, kich thude: 10x 10cm

a. So' dd tinh toan

Dam lién tuc nhiéu nhip nhan cac da doc lam géi tua. So d6 tinh nhu hdnh vé:

0=9.12kG/cm

jenmmwn: Wi

Mmax =3283kG/cm
— /N

AN I & N I AN 7 ¢

| 6000 | 6000 | 6000 |

b. Tai trong tinh toan
Optng = 0" X lgng + N x 7, xbxh=1508%0.6+1.1x600x0.1x0.1=912kG / m
=9.12kG / cm
qfftdng =(q°x |4y +7, xPxh=1189x0.6 +600x0.1x0.1=720kG / m=7.2kG / cm
Trong do:
Y, =600kG/ m®- trong luong riéng cua gd
b =0.1m - chiéu rong tiét dién da ngang
h =0.1m- chiéu cao tiét dién da ngang
N=1.1_1¢ sé vuot tai
c. Tinh toan theo diéu kién kha ning chiu luc
t IZ

t
M max_ _ qbtdng X

“ <[c]=150kG/cm’

w 10xW
2
Mpg, _ 9-12x120° _ 79kG / cm’ <[] =150kG / cm’
W  10x166.67
Trong do:
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[c] =150kG/cm?
+ g

2
10x10° _ 1 66.67cm’

+ W: M6 men khang ubn cua da ngang W =

d. Kiém tra theo diéu kién bién dang

1 tc I 4 4
S X DxXT2x120° g 4300 o= du _ g 3em
128 x EJ 128x1.1x10° x833.33 400
_10><103

V6i gb ta co: E = 1.1x10° kG/cm?; J =833.33cm*

Khoang cach gitta cac da ngang bang lgng = 60 cm 1a dam bdo v6i tiét dién (10x 10)cm
8.4.4. Tinh toan da doc d& san

- Chon da doc béng g5 nhom V, kich thudc: 10x12cm
a. So’ d0 tinh toin

DAm lién tuc nhiéu nhip nhan céac dinh gido Pal [am géi tua. So dd tinh nhu hinh

veE:
g=0.079kG/cm
/
Mmax =25066kG/cm
E— AN
l 1200 l 1200 l 1200 l

b. T4i trong tinh toan

Py = Qg X g =9.12x120 =1094.4kG
P = Oy X |g = 7.2x120 =864KG
Qg =Nxy, xbxh =11x600x0.1x0.12 = 7.92kG/m = 0.0792kG / cm

Opag =Yg X Dxh=600x0.1x0.12=7.2kG/m =0.072kG /cm
Trong do:

Y, =600kG/ m?- trong luong riéng cua gd

b =0.1m- chiéu rong tiét dién da doc

h =0.12m - chiéu cao tiét dién da doc

N=1.1_1e¢ sé vuot tai

c. Tinh toan theo diéu kién kha niing chiu luc
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M . :M:naX+M" <[G]><W

max —

it 2 )
M_ =0.19x P! x| +% 0191094 4 x120 4. 2-0792x120
=25066kGem
My _ 29006 104 akG 1 em? < [6]=150kG / cm?
W 240
Trong do6:

[c] =150kG/cm?
+ g

10x12°

+ W: M6 men khang ubn cua da doc W = = 240cm’®
d. Kiém tra theo diéu kién bién dang
tc 3 tc 4
f _1IxPy x| +1><qbtdd x| S[f]:@:QS
48 x EJ 128 x EJ 400
1x846x120° 1x0.072x120*
= s + - =0.193cm
48x1.1x10°x1440 128x1.1x10°x1440
3
Vé6i gb ta co: E = 1.1x10° kG/ecm?; J = 10x12 =1440cm*
f=0.193cm<[f]= dog 120 0.3cm
400 400
Khoang cach gitra cac da doc béng lyg = 120 cm 1a dam bao véi tiét dién (10x

12)cm
8.4.5. Kiém tra kha niing chiu lwc cho cdy chong dé san

Cay chéng d& san 1a giao Pal nén [P] =5810kG
P, =2.14P% +q",, 1 <[P]=1700kG
P =2.14x1094.4 +0.0792 x120 = 2352kG < [P] =5810kG

Vay gido Pal d& san ddm bao kha nang chiu lyc.
Chon phwong tién van chuyén cao va thiét bi thi cong:

Phuwong tién van chuyén cao

Phuwong tién van chuyén cdc vat liéu roi, cop pha, cot thép
Cong trinh c6 chiéu cao 46m do d6 d€ phuc vu thi cong ta can bo tri 1 can truc
thap va 1 van thang, dé€ cau lap cot thép, van khuodn, cac thiét bi may moc.
Van thang

Chon may c¢6 ma hiéu MMGP 500- 40 c6 cac thong sb ky thuat sau:
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| Chieu
Strc R Tam Van tdc Trong CA.suat d? !
o qen N Do cao - A dong | san
Ma hiéu | nang vo1 R nang lugng A
m ™ m o (M [0, |
(kW) | tai
(m)
MMGP
500 - 40 0.5 40 2 16 32 3.7 14

(*)Tai liéu “Thi cong xdy dyng” tham khao ciia: Lé Vin Kiem (NXB: Pai Hoc Quoc
Gia H6 Chi Minh)
M,y VEn th" ng mmgp 500-40

Sgc nGng Q=0.5(T)
§ é cao nEng H=40(m)

TOM vi i R=2(m)
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Can truc thdp

_____ :\

A A A A A A AP VAN AN T A AT A AN AN AT ANANAY | FARATATAT A
I

21

hnl:tp.!'!_lm_l_m | ju II-llu{

sl 7T 77 7 rry TFTT T
16.5 I 16.5 16.5 | 16.5

Turm 154 - hc

Tir tong mit bang cong trinh, ta thay can chon loai can truc thap co can quay &
phia trén; con than can truc thi hoan toan ¢ dinh. Loai can truc nay rat hiéu qua
va thich hop khi sir dung thi cong cong trinh nay.

Cén truc thap duoc sur dung dé phuc vu cong tac van chuyén vat li€u 1én cac tﬁng
nha (xa go, van khudn, sat thép, dan gido, bé tong cdt...).

+ Céc yéu cau tdi thiéu vé k§ thuat khi chon can truc 1a:

Do v6i nhd nhét cta can truc thaipla:R=a+b

Trong do:

a: Khoang cach nho nhat tir tim can tryc tGi mép cong trinh ,
a=r+(0.5+1)=3+1=4m.

b: Khoang cach 16n nhat tir mép cong trinh dén vi tri can cau lap,

2 2
- J(@+21)2 41657 _ som.

Vay: R =4+ 30 =34m.

D6 cao nho nhat cla can truc thap: H = hg + hy + hg + hyg
Trong do:

he: DO cao tai diém cao nhét cia cong trinh, hey = 29 m

hs: Khoang cach an toan (hy; = 0.5 + 1.0m).

he: Chiéu cao cta cu kién, hy, = 3.4m.

hy,: Chiéu cao thiét bi treo budc, hy, = 2m.

Vay: H=29+1+3.4+2=354m.

Véi cac thong sé yéu cau nhu trén, c6 thé chon can truc thap Turm 154-HC 13
hop Ii.
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Duéi day bang thé hién Kkha nang lam viéc cua can truc thap Turm 154-HC ung
v6i timg chiéu dai tay can (t6i da 1a 50m).

R (m)

22 24 |26 28 30 (32 (34 |36 |38 |40 42 (45 |48 |50

Q (M

6790 6140|5590 |5120 |4710 |4360 4040 3770|3520 |3300 |3090 |2820 2590 2450

8.5. Cong tac cot thép, cop pha cdt, dim, san

8.5.1Cdng tac cot thép cot, dim, san

8.5.1.1.Yéu ciu chung ddi véi cong tic cot thép

Cot thép trong bétong cdt thép phai dam bao cac yéu cau cua thiét ké dong thoi
phai phu hop voi TCVN 5574-1991 va TCVN 1651-1985.
C6t thép nhap khau can c6 ching chi kiém nghiém dong thoi phai phu hop theo
TCVN.
Trudc khi str dung cot thép can duoc thi nghiém dé xac dinh cac chi tiéu cudng
dd nhu: gidi han bén, gidi han chay cua thép.
Cot thép trong bétong gét thép trude khi gia cong va trude khi d6 bétong bé mat
phai sach, khong dinh bun dat, dau md, khong co6 vay sat, 16p gi.
Céc thanh thép bi thu hep hay bi giam yéu tiét dién do 1am sach hay cac nguyén
nhan khac thi khong vuot qua gisi han cho phép 2% duong kinh.
Cot thép dem ra cong truong phai bao quan khong bi 6xi hoa.

8.5.1.2.Yéu cau khi gia cong va lap dung

Khi gia cong va lap dung can tuan thi theo cic yéu cau sau:

C6t thép dung phai dung s6 hiéu, chung loai, dudng kinh, kich thudc va s6

luong.

C6t thép phai dugc dit ding vi tri theo thiét ké da quy dinh.

Co6t thép phai sach, khf)ng han gi.

Khi gia céng cét, udn, kéo, han cbt thép phai tién hanh dung theo cac quy dinh

voi timg chung loai, duong kinh de tranh khong lam thay d6i tinh chat co 1y cua

cot thép. Dung toi, may tudt dé pan thang thép nho. Thép c6 duong kinh 16n thi
dung vam thu cong hodc may uon.

Céc bo phan lap dung trude khong gy can trd cac bd phan 1ip dung sau.
8.5.1.3.Bién phap lip dung cot thép cot

Sau khi gia cong va sap xép diing chung loai ta ding can tryc thap dwa cot thép

1én san tang 6

Kiém tra tim, truc cua cot, van chuyén cdt thép dén tung cot, tién hanh lép dung
dan gido, san cong tac.

Nbi cbt thép doc voi thep cho. Noi budc cot dai theo ding khoang cach thiét ké,
sir dung san cong tac dé budc cot dai ¢ trén cao. M6i noi bude cot dai phai dam bao
chac chan dé tranh lam sai I¢ch, xd¢ xéch khung thép.

‘ Can budc sin cac vién ké b'flngqbé tong c6 rau thép vao cac cdt dai dé dam bao
chiéu day 16p bé tong bao v¢, cac diém ké cach nhau 60cm.

Chinh tim cbt thép sao cho dat yéu cau dé chuén bi lp dyng van khudn.
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8.5.1.4.Cong tac nghiém thu c6t thép cot

Trude khi tién hanh thi céng cbp pha ta phai tién hanh nghiém thu cbt thép,
theo dung tinh than nghi dinh 209 cta Chinh phu vé quan ly chat lugng thi cong cong
trinh x4y dung.

Nhitng noi dung co ban ctia cong tic nghiém thu: dudng kinh cdt thép, hinh
dang, kich thudc, mac thep, vi tri chat lugng noi budc, s6 lugng cot thép, khoang
cach cot thép va chung loai cot thép theo thiét ké.

Phai ghi rd ngay, gio nghiém thu chét luong ¢t thép, néu can phai stra chita thi
tién hanh ngay trudc khi do bétdong. Sau do tat ca cac bén tham gia nghiém thu phai
ky vao bién ban.

Ho so nghiém thu phai dwoc luu giir dé lam ho so thanh quyét toan ciing nhu hd
so phap 1y sau nay.

Céng tac cot thép san

Yéu cau chung d6i véi cong tac cbt thép dam san

Khi da kiém tra viéc lip dung van khuén dam san xong, tién hanh lap dung c6t
thép. Can phai chinh cho chinh xac vi tri cot thép trudce khi dat vao vi tri thiét ké.

Déi vai cbt thép dam san thi duge gia cong & dudi trude khi dua vao vi tri can
lap dung.

C6t thép phai sir dung diing mién chiu lyc ma thiét ké da quy dinh, dam béo c6
chiéu day 16p bé tong bao v¢ theo dung thiét ke.

Tranh dam bep cdt thép trong qua trinh lap dung c6t thép va thi cong bé tong.

Bién phdp ldp dung cot thép dam, san

Sau khi d3 lap dung cdp pha dim, san xong thi tién hanh lap dung cbt thép dam,
san. Cot thép dam, san dugc van chuyén 1én tang 6 bang can truc thap.

Cot thép dam duoc dat trude sau d6 dat cot thép san.

Dit doc hai bén dim hé thdng ghé ngua mang cac thanh da ngang. Pit cac
thanh thép cau tao 1én céc thanh da ngang d6. Ludn c6t dai dugc san thanh ting tm,
sau do ludn cot doc chiu luc vao. Tién hanh budc cot dai vao cot chiu luc theo dung
khoang cach thiét ké. Sau khi budc xong, rut da ngang ha co6t thép xudng van khuon
dam.

Trude khi lip dung cbt thép vao vi tri cin chi y dat cac con ké c6 chiéu day
bang chiéu day 16p bé tong bao vé dugc duc san tai cac vi tri can thiét tai day van
khuon.

Cbt thép san duogc lap dung tryc tiép trén mat van khuon. Rai cac thanh thép
chiu m6 men duong trude budc thanh ludi theo dung thiét ké , sau d6 1a thép chiu mo
men am va cot thép cau tao ciia n6. Can c6 san cong tac va han ché di lai trén san dé
tranh dam bep thép trong qua trinh thi cong.

Sau khi 1dp dung cdt thép san phai dung cc con ké bang bé tong c6 gin rau
thép c6 chiéu day bang 16p BT bao v€ va budc vao mat ludi cua thép san.

Sau khi 1ap dung cdt thép phai nghiém thu can than trude khi quyét dinh d6 bé tong
san.
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8.5.2.Céng tac cop pha cdt, dam, san

8.5.2.1. Yéu ciu chung ddi véi cong tic cop pha

1 I

: st e 2]
‘ — — ‘ 3
i 7% —7 7%
. 2 e e ol

8 5] - g

o of [
MA G4 1-1t] /20 MA CA 22t 1/20

1- Coppha 2-Gongcot  3- Cay chdng xién lenex

Pam bao diing hinh dang, kich thudc cau kién theo yéu cau thiét ké.
DPam bao do bén viing, 6n dinh trong qu4 trinh thi céng.
bam bao d6 kin khit dé khi d6 bé tong nudc ximing khong bi chay ra gy anh
huong dén cuong do cua bé tong.
Lap dyng va thao d& mot cach dé dang.
Tinh toan kh(‘)‘i lugng cdp pha cot
ba tinh ¢ phan lga chon phuong an thi cong
Seép pha cor = 274.2m°

8.5.2.2. Bién phap gia cong, 1ip dwng cdp pha cot
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Van chuyen cdp pha, cay chdng 1én san tang 6 bang can truc thap sau d6 van
chuyen ngang dén vi tri céc cot.

Lip, ghép cac tAm van thanh v6i nhau thong qua tAm goc ngoai, sau dé tra chét
ném dung bua gd nhe vao chdt ném dam bao chéc chan. Cop pha cot duoc gia cong
ghép thanh hop 3 mat, roi lap dung vao khung cot thép da dung xong, dung day doi
dé diéu chinh vi tri va d6 thang dung roi dung cay chong dé chong dd cop pha sau do
bét dau lip cbp pha mat con lai. Dung gong thép dé cb dinh hop cdp pha, khoang
cach giira cac gong dit theo thiét ké.

Can ctr vao vi tr1 tim cOt, truc chuan d3 danh diu, ta chinh vi tri tim ¢t trén mat
bang Sau khi ghép cdp pha phai kiém tra d¢ thang dimg ciia cot theo hai phuong
bang qua doi. Dung cay chbng xién va day neo co ting do diéu chinh dé giir 6n dinh
cho cOp pha cot. Vi cot gitra thi dung 4 cay chdng & 4 phia, cac cot bién thi chi
chdng duogc 3 hoic 2 cay chéng nén phai str dung thém day neo c6 ting- do dé ting
do 6n dinh.

Khi lap dung cbp pha chii y phai dé chira ctra d6 bé tong va ctra vé sinh theo
dung thiét ké.

8.5.2.3.Cong tac cop pha dim, san
Yéu cau khi ldp dung cép pha

Vén chuyén cbp pha dam, san bang can truc thap, 1én xudng phai nhe nhang, tranh
va cham x6 day lam van khuon bi bién dang.
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Van khuon duge ghép phai kin khit, ddm bao khong mét nuéc xi mang khi d6

va dam bé tong.

DPam bao kich thudc, vi tri, s6 luong theo ding thiét ké.
Phai lam vé sinh sach s& van khudn va trudce khi 1ap dung phai quét mot 16p dau
chong dinh dé cong tac thao do sau nay duoc thuc hién dé dang.

Cot chéng dugc gidng chéo, gidng ngang du sb lugng, kich thudc, vi tri theo
ding thiét keé.

Céc phuong phap lap ghép cdp pha, da ngang, da doc, cot chong phai dam bao
theo nguyén tac don gian va dé thdo. Bo phan nao can thao trudc khong bi phu thude
vao b phan théo sau.

Cot chéng phai dugc dya trén nén viing chéc, khong truot. Phai kiém tra do
virng chac ctua cop pha, da ngang, da doc, cot chong, san cong tac, duong di lai ddm
bdo an toan.

Tinh todn khoi lwong cop pha dam, san tang 6
D3 tinh toan ¢ phan lya chon phuong 4n thi cong
SC(”')p pha dim, san :10612m2
Bién phdp lap dung cép pha dam, san

Sau khi d6 bé tong cot xong 1-2 ngay ta tién hanh thao d& cbp pha cot va tién
hanh 1ap dung cop pha dam san. Trudc tién ta dung h¢ san cong tac dé thi cong lap
dung cOp pha san.

Dit cac thanh da ngang 1én dau trén cta cay chong don, ¢ dinh cac thanh da
ngang bang dinh thép, ldp van ddy dam trén nhirng da ngang dé (khoang céach bo tri
da ngang phai dung voi thiét ke).

Diéu chinh tim va cao trinh ddy dim dtng véi thiét ké .

Tién hanh lap ghép van khuon thanh dam, lién két v6i tAm van day bang tdim
gbc ngoai va chot ném .
6n dinh van khuon thanh dam bang cac thanh chdng xién, cac thanh chéng xién nay
duoc lién két vai thanh da doc bang dinh va cac con ké gitr cho thanh chong xién
khong bi trugt. Tiép do tién hanh lap dung cop pha san theo trinh ty sau:

Dit cac thanh da doc 1én trén cac kich dau cta cdy chdng t6 hop, ¢b dinh cac
thanh da doc bang dinh thép.

Tiép d6 lap cac thanh da ngang 1én trén cac thanh xa gb v6i khoang cach 60 (cm).
Lap dit cac tAm van san, lién két bang cac chét ném, lién két voi van khudn thanh
dam bang cac tam goc trong dung cho san.

Diéu chinh cot va do bang phang ctia da doc, khoang cach cac da doc phai dung
theo thiét ke.

Kiém tra 6 6n dinh ctia cop pha.

Kiém tra lai cao trinh, tim cdt clia c6p pha dim san mot 1an nira.

Céc cay chong dam phai duoc gidng ngang dé dam bao do 6n dinh.
8.5.2.4.Nghién thu cbt thép dim san

Viéc nghiém thu ¢t thép phai 1am tai chd gia cong
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Néu san xuat hang loat thi phai lay kiéu xéac suét 5% tong san pham nhung
khong it hon nim san phim dé kiém tra mit ngoai, ba mau dé kiém tra méi han.

C6t thép da duoc nghiém thu phai bao quan khong dé bién hinh, han gi.
~ Sai s6 kich thu6c khong qua 10 mm theo chiéu dai va 5 mm theo chiéu rong két
cau. Sai léch vé tiét dién khong qua +5% va -2% tong dién tich thép.
~ Nghiém thu vén khuon va cot thép cho dang hinh dang thiét ké, kiém tra lai hé
thong cay chong dam bao that 6n dinh mai tién hanh do6 bé tong.
Nghiém thu cop pha cot
Sau khi lap dyng va kiém tra xong ta tién hanh nghiém thu cdp pha cot chuan bi
cho cong tac bétong cot.
Cong tac nghi€ém thu phai c6 cac bén lién quan tham gia
Tién hanh nghiém thu vé tim, ct, hinh dang va kich thuéc, do thang dimg cho
tung cdt sau d6 nghiém thu vé tim cot, do thang dirng, thang hang cho ting truc theo
ca hai phuong ngang, doc nha.

8.6. Cong tac bé tong cot, dAm, san
8.6.1.Thi cong bétong cft

Cac yé€u cau khi thi cong bétong
Cong tac chuan bi

Vita bé tong phai duoc tron déu va dam bao dong nhat thanh phan.

Phai dat duoc mac thiét ké: vat liéu phai ding chung loai, phai sach, phai duoc
can dong dung thanh phan theo yéu cau thiét ké.

Thoi gian 'EYQH, van chuyen, dd, dam phai duogc rat ngén, khong dugc kéo dai
thoi gian ninh két ciia xi mang.

~ Bé tong phai c6 d9 linh dong (d9 sut) dé thi cong, dap tmg duoc yéu cau két
cau.

Phai kiém tra ép thi nghiém nhirng mau bé téng 15x15x15(cm) duge dic ngay
tai hién truong, sau 28 ngay va dugc bao dudng trong dleu kién gan gidng nhu bao
duong bé tong trong cong truong co su ching kién cua tat ca cac bén. Quy dinh cr
60 m® bé tong thi phai diic mot t& ba mAu.

Cong vige kiqém tra tai hién trudng, nghia 13 kiém tra ham lugng nudce trong bé
tong bang cach ki€m tra do sut theo phuong phap hinh chop cut . Gom mot phéu hinh
noén cut dat trén mot ban phang dugc cd dinh boi vit. Khi xe bé t6ng dén nguoi ta lay
mat it bé tong d6 vao pheu dung que sat choc khoang 20 + 25 1an. Sau d6 thao vit
nhic phéu ra, do do sut xudng ctia bé tong. Khi d6 sut cua bé tong khoang 12 cm 1a
hop 1y.

Giai doan kiém tra do sut néu khong dat chat lugng yéu cau thi khong cho do.
Néu giai doan kiém tra ép thi nghiém khong dat yéu cau thi bén ban bé tong phai chiu
hoan toan trach nhiém.

Van chuyén bétong

Phuong tién vén chuyén phai kin, khong dugc lam ril ri nuée xi ming. Trong
qua trdnh van chuyén thung tron phai quay vdi toc do theo quy dinh.

_Tuy theo nhiét do thoi diém van chuyén ma quy dinh thoi gian van chuyén nhiéu
nhat. Vi du:
& nhiét do:  20° +30° thi t < 45 phut.
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10° + 20° thi t < 60 phut.

Tuy nhién trong qua trinh van chuyén c6 t}}é xay ra nhitng truc trac, nén dé an

toan c6 thé cho thém nhimg phu gia déo d€ lam tang thoi gian ninh két cua bé

tong co nghia la tang thoi gian van chuyén.

Khi xe trn bé tong t61 cong truong, trude khi d6, thung tron phai dugce quay
nhanh trong vong mdt phut r61 méi duge do vao thung.

Phai c6 ké hoach cung tmg du vita bé tong dé db lién tuc trong mot ca.

D6 va dam bétong 7 , o

Sau khi cong tac chuan bi hoan tat thi bat dau thi cong:

Dung vita xi mang dé rira dng van chuyén bétong trudce khi do

Xe bétong thuong pham 1ui vao va trit bétong vao xe bom di chon (N = 90
m*/h), xe bom bétong bit ddu bom.

Ngudi diéu khién giir voi bom dimg trén san ting 6 vira quan sat vira diéu khién
vi tri dét voi sao cho hop voi cong nhan thao tac d6 bétong theo hudng do thiét ke,
tranh don bétong mot chd qua nhiéu.

Do bétong theo phuong phap db tir xa vé gan so voi vi tri can truc thap. Trudc

tién d6 bé tong vao dam. Huong do bé tong dam theo huong d6 bé tong san, do tir
truc E dén truc A va d6 dén dau ta tién hanh kéo 6 ong BT d6 dén do.

B6 tri ba cong nhan theo sat voi do va ding cio san bé tong cho phang va déu.

i Dé‘duqc mot doan‘ thi ti‘é'n hanh dam, dam bé tong d‘ﬁm béng dam gifli va san ’
bang dam ban. Cach dam dam dui da trinh bay ¢ cac phan trudc con dam ban thi tién
hanh nhu sau:

Kéo dam tir tir va dam bao vi tri sau gbi 1én vi tri trudc tir 5-10cm.

Pam bao gid tl}éy vira bétong khong syt Itn r6 rét va trén mat ndi nuée xi miang

thi thoi tranh dam mat cho 1au qua bétong sé bi phan tang. Thuong thi khoang

30-50s.
Sau khi d6 xong mét xe thi It xe khac vao d6 tiép. Nén bd tri Xe vao d6 va xe d6
xong di ra khong bi vudng mac va dam bdo thoi gian nhanh nhat.

Cong tac thi cong bétong ctr tudn tw nhu vay nhung van phai dam bao cac diéu

kién sau:
Trong khi thi cong ma gdp mua van phai thi cong cho dén mach ngimng thi cong.
Dleu nay thudng gap nhat 1a thi cong trong mua mua. Néu thi cong trong mua mua
can phai co cac bién phap phong ngua nhu thoat nudc cho bé tong da db, che chin
cho bé tong dang do va cac bai chira vat lidu.

8.6.2.Cong tac bétong dam, san
Céng tac chudn bi
Kiém tra lai tim truc, kiém tra cop pha, c6t thép. Kiém tra bé day cuia 16p

bétong bao v¢.

Tinh toan khdi luong bétong dam san (d4 tinh & trén)

Vbét()ng dam, sa?m::l-39rn3

Tinh s6 xe van chuyen bétong, chuan bj may bom bétong, chudn bi ddm dui, dam
ban. Kiém tra lai cdy chdng cop pha.
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(Céc yéu cau khac da trinh bay & phan thi cong bétong dai va giang mong)
Vin chuyén bétong
Vi khéi luong bétdng dam san rat 16m, lai thi cong trén tdng cao nén ta chon
phuong phap thi cong bétong bang may bom.
(Céc yéu cau ky thuat cua bétong thuong pham, phuong tién vén chuyén, may
bom bétong da trinh bay ¢ phan thi cong bétong dai, giang moéng).

D6 va dam bétong

Sau khi cong tadc chuan bi hoan tat thi bat dau thi cong:

Dung vita xi mang dé rira dng van chuyén bétong trudc khi do

Xe bétong thuong pham lui vao va trat béténg vao xe bom di chon (N = 90
m?*/h), xe bom bétong bt ddu bom.

Nguoi diéu khién gilt voi bom dung trén san tang 6 vira quan sat vira diéu khién
vi tri dat voi sao cho hop voi cong nhan thao tac d6 bétdng theo hudng do thiét ke,
tranh don bétong mot chd qua nhiéu.

Do bétong theo phuong phap db tir xa vé gan s0 voi vi tri can truc thap. Trudc
tién d6 bé tong vao dam. Hudng d6 bé tong dam theo hudng db bé tong san.

BG tri ba cong nhan theo sat voi d6 va dung cio san bé tong cho phang va déu.

‘ Dé‘duqc mot doan‘ thi ti‘é'n hanh dam, dam bé tong qém béng dam gh‘li va san ,
bang dam ban. Cach dam dam dui da trinh bay ¢ cac phan trudc con dam ban thi tién
hanh nhu sau:

Kéo dam tir tir va dam bao vi tri sau gdi 1én vi tri trude tir 5-10cm.

Pam bao gio thdy vira bétong khong sut 1an rd rét va trén mat ndi nudce xi ming
thi thoi tranh dam mdt cho 1au qua bétong sé bi phan tang. Thuong thi khoang
30-50s.

Sau khi d6 xong mot xe thi lii xe khac vao db tiép. Nén b tri xe vao d6 va xe dd
xong di ra khong bi vudng mac va dam bdo thoi gian nhanh nhat.

Cong tac thi cong bétong ctr tudn tu nhu vay nhung van phai dam bao cac diéu

kién sau:

Trong khi thi cong ma gip mua van phai thi cong cho dén mach ngimg thi cong.
Dleu nay thudng gap nhat 1a thi cong trong mua mua. Néu thi cong trong mua mua
can phai co cac bién phap phong ngira nhu thoat nude cho bé tong di d6, che chin
cho bétong dang d6 va cac bai chira vat liéu.

HUGNG D0 BE TONG

i
PAUTTTTTIRE 2228

Néu dén gio nghi hodc gap troi mua ma chua d6 toi mach nging thi cong thi van
phai do bé tong cho dén mach ngimg moi dugc nghi. Tuy nhién do cong suit may
bom rét 16n nén co6 thé khong can bé tri mach ngimg (D6 BT lién tuc)

Mach ngirng (néu can thiét) can dit thing dimg va nén chuan bj cac thanh van gd
dé chan mach ngung; vi tri mach ngung nam vao doanl/4 nhip san.

Tinh toan sb lugng xe van chuyén chinh x4c dé tranh cho viéc thi cong bi gian
doan.
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Khi d6 bé tong ¢ mach nging thi phai lam sach bé mit bé tong cil, tudi vao d6
nuée hd xi mang rdi méi tlep tuc d6 bé tong moi vao.

Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung cho
cac 1an sau tranh dé vira béténg bam vao lam hong.

8.6.3. Cong tac bao dudng bétong
Bao dudng bétong: sau khi d6 bétong tir 4-8h bétong di se cimg mit, tién hanh
tw6i nudc bao dudng bétong, phai tudi nude bao dudng bétong thudng xuyen, phai
giit cho bé mit bétong ludn 4m uét, khong dé cho bétong co hién tuong trang mat,
khong dé van khuon bj ntt né anh hudng dén bétong.

Thoi gian bao dudng bétong phu thude vao ting vung nhu da trinh bay ¢ phan
bétong mong va giang mong.

8.7.Théo d& cop pha cdt, dim, san
Théo dé& cop pha cét

Do cop pha c¢dt khong chiu lyc nén sau hai ngay co6 thé thao do cop pha cdt dé
thi cong bétong dam, san.

Trinh ty thdo d& cop pha cot nhu sau:

Thao ciy chéng, diy chang ra trudc

Thao gong cot va cudi clng 1a thio cop pha cot (thao tir trén xudng)

Khi thédo d& can sip xép theo trinh tir nhat dinh dé dé dang cho viéc van chuyén
va bao quan. Khi thao phai hét strc can than dé khoi va cham vao két cau lam cho két
cau bi sirt mé vi bétong chua dat cuong do.

Thao do cop pha dam, san

Cdp pha san va day dam 1a cop pha chiu luc boi vay khi bé tong dat 70% cuong

do thiet ké mai duogce phép thao do van khuon.

Déi véi cp pha thanh dam duoc phép thao d& trude nhung phai dam bao bé

tong dat cuong do 25 kG/cm?® méi duoc thao do.

Thao d& cdp pha, ciy chéng theo nguyén tic cai ndo lap trude thi thao sau va

1ap sau thi thao trudec.
Khi thao d& cdp pha can chii ¥ tranh va cham vao bé mit két cau.

8.8. Sira chira khuyét tat cho bétong
Khi thi cong bé tong cot thép toan khoi, sau khi di thdo d& cbp pha thuong xay
ra cac khuy¢t tat sau.
Hié¢n twong ré bétong
RO mit: RS ngoai 16p bao vé cbt thép.RS sau: RS qua 16p cdt thép chiu luc.
R thau subt: 16 xuyén qua két cau.
Nguyén nhan
Do van khu6n ghep khong khit 1am ro ri nu6e xi mang. Do vira bé téng bi phan
tang khi d6 hodc khi van chuyén. Do dam khong k¥ hodc do d6 day cua lop bé
tong d6 qua 16n vuot qua anh hudng cua dam. Do khoang cach gitra cac cot thép
nhd nén vira khong lot qua.

Bién phap sua chita
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Péi v6i rd mat: Dung ban chai sit tdy sach cac vién da nam trong vung 10, sau
d6 dung vita bé tong so6i nhé mac cao hon mac thiét ké trat lai xoa phang.

Dbi véi 16 sdu: Dung duyc sit va xa beng cdy sach cac vién da ndm trong vung | 10, sau
d6 ghép van khuon (néu can) do vira bé tong so6i nhé mac cao hon mac thiét ké, ddm
ky.
Dbi v6i rd thau sudt: Trude khi stra chira can chdng d& két cau néu can, sau d6
ghép van khuon va d6 bé tong mac cao hon mac thiét ké, dam k§.
Hién tiweong tring mdt bétong
Nguyén nhan:
Do khong bao dudng hodc bao dudng it nudc nén xi mang bi mat nudce.
Bién phap sva chita:
Dap bao tai cat hodc mun cua, tudi nude thuong xuyén tir 5 +7 ngay.
Hién twong nut chdn chim
Khi thédo van khudn, trén bé mit bé tong c6 nhirg vét nit nho phat trién khong
theo hudng nao nhu vét chan chim.
Nguyén nhan
Do khong che mat bé tong mai d6 nén khi tro1 ndng to nude boc hoi qua nhanh,
bé tong co ngot lam nut.
Bién phap siwa chita
Dung nudc xi mang quét va trat lai sau do6 phu bao tai tudi nude bao dudng. Co
thé dung keo SIKA, SELL .. bang cach v¢ sinh sach s€ r61 bom keo vao.

CHUONG 9: LAP TONG MAT BANG THI CONG,TIEN PO THI CONG

9.1.TINH TOAN KHOI LUQNG THEO CAC CONG VIEC
9.1.1.PHAN MONG
9.1.1.1. Khéi lrgng dat dao méng.
Tir mit bang mong, cau tao cac 16p dia chat ta chon giai phap dao hd moéng theo
kiéu vat thanh
- Khéi lwong dét dao bang may : 1399 m®
- Khéi luong dat dao bang tay : 569 m®

9.1.1.2. Khéi hrong dat lap méng
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1399+569
(1399+569) - 656 m”

Khéi lugng dat 1ap : Vg, = VI3 =
9.1.1.3. Khéi lrgng d6 bé tong moéng.
-Bé tong 16t mong mac 100#, da 4x6 .

Vir1se= 52 X 2 X 2 X 0,1 = 20,8 (m®)
- Khéi lugng bé tong mong : 216 (m)
- Khéi lwong bé téng gidng méng : 59,7 (m°)
=> Vi mong = 216 + 59,7 = 275,7 (m°).
9.1.1.4. Tinh toan khoi hrong cét thép méng.
Ham luong cdt thép 1a: 100kg/m® cho bé tong mong: thép Al
Khéi lwgng cbt thép mong sé la:
100 x 275,7 = 27570 (kg) = 27,57 (tan).
9.1.1.5. Gia cong lip dung van khuén méng.
Chon véan khuon thép dé 1am van khudén moéng.
- Khéi lugng van khuon dai mong
Sam=52X(1,8X1,2x4)+4x(1,4x1,2x4)+2(0,6 x 1,4 x 4) =482,9 m?
- Khéi lwong van khuon giang mong.
Sgm=47x(0,6x2x2,7)+24x(47x06x2)+13x(1,5x0,6x2)+
4x(1,5x06x2)+(0,6x16x2)+4x(1x0,6x2)+(3,3x0,6x2)+
2x(1,9x0,6x2)+2x(3x0,6x2)=2340,68 m?
- Khéi lwgng van khuén mong.
Svk meng = 482,9 + 340,68 = 823,6 (M°).
- Gia cong, 1ap dung van khuon: 14y 85% téng s6 cong gia cong, 1ap dung, thao dd.
SecLp vk = 823,6 x 0,85 = 700 (mP).
- Thao d& van khuon: 14y 15% tong sb cong gia cong, lip dung, thao da.
Stpvk = 823,6 x 0,15 = 123,5 (m?).
9.2.2.PHAN THAN.
9.2.2.1. Khéi hrgng bé tong cot:
Tir tang 1 dén tang 4:
+ Cot truc A, D: 26 X 3,1 X 0,22 X 0,5 = 8,87 (m°).
+ Cot truc B,C : 26 x 3,1 x 0,3 x 0,5 = 12,09 (m°).
T tang 5 dén tang 7:
+ Cot truc A, D: 26 x 3,1 x 0,22 x 0,4 = 7,1 (m°).
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+ Cot truc B,C : 26 x 3,1 x 0,3x 0,4 = 9,67 (m°).

Varcs = 8,87 + 12,09 + 7,1 + 9,67 = 37,73 (m?).
9.2.2.2. Khéi lwgng cot thép cot:
Ver o= 100 x 37,73 = 3773 (kg) = 3,773 (tan).
Thép Al (¢ <=8): 0,2 x 3,773 = 0,75 (tan).
Thép AIL (¢ <=18): 0,8 x 3,773 = 3 (tan).
9.2.2.3. Khéi hrgng van khuén cot:
Tir tang 1 dén tang 4:
+ Cot truc A, D: 26 x 3,1 x 2(0,22 + 0,5) = 116 (m?).
+ Cot truc B,C : 26 x 3,1 x 2(0,3 + 0,5) = 129 (m?).
Tir tang 5 dén tang 7:
+ Cot truc A, D: 26 x 3,1 x 2(0,22 + 0,4) = 100 (m?).
+ Cot truc B,C : 26 x 3,1 x 2(0,3 + 0,4) = 112,8 (m?).
Svkcot= 116 + 129 + 100 + 112,8 = 457,8 (m°).
9.2.2.4. Khoi lrgng van khudn dam:
Dam D;: (300x600)
Thanh dim : 26 x 2 x (6,8-0,78) x (0,6 — 0,1) = 72,24 (m?)
Pay dim : 26 x (6,8 — 0,78) x 0,3 = 47 (m?)
Dam D,: (300x600)
Thanh ddm : 13x 2 x (3-0,22) x (0,6 — 0,1) = 36,14 (m?)
Pay dam : 13 x (3-0,22) x 0,3 = 10,84 (m?)
Dam Ds: (220x350)
Thanh dim: 48 x 2 x (4,5 —0,3) x (0,35 — 0,1) = 100,8 (m?)
Day dam: 48 x (4,5 —0,3) x 0,22 = 44,3 (m?)
Dam Dg: (220x300)
Thanh dam: 2 x 2 x (6,8 —0,22) x (0,3—0,1) = 5,2 (m?)
Pay dam: 2 x (6,8 — 0,22) x 0,22 = 2,6 (M%)
Svk ¢am= 72,24 + 47 + 36,14 + 10,84 + 100,8 + 44,3 + 5,2+ 2,6 = 319,12 (mZ).
9.2.2.5. Khoi hrgng bé tong dam:
Nhu da tinh ¢ trén ta co :

Voigam = 49 m°®
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9.2.2.6. Khéi lwgng cot thép dam:
Vet aam = 100 X 49 = 4900 (kg) = 4,9 (tan).
Thép Al (¢ <=8): 0,2 x 4,9 = 0,98 (tan).
Thép Al (¢ <=18): 0,8 x 4,9 = 3,92 (tan).
9.2.2.7. Khéi lwgng van khudn san:
Svk sin = 18 X [(4,5 - 0,3) X (6,8 — 0,22 )] + 12 X [(3 — 0,22) X (4,5 — 0,3)] + 4 x [(1,99
X (6,8 —0,22)] = 690 (m?).
9.2.2.8. Khoi lwgng bé tong san:
ViTwn =54 X 16,6 — [4 x (4,5 —0,3) x (6,8 — 0,22)] x 0,1 = 78,58 (m°).
9.2.2.9. Khéi lwgng cdt thép san: thép Al (¢ <=8).
Vet san = 80 X 78,58 = 6286 (kg) = 6,28 (tan).
9.2.2.10. Khoi lwgng xay tuwong:
Truc A, B, C, D: 0,22 x 13 x [(3,7 - 0,6) x (6,8 — 0,78) + (3,7 — 0,6) x (3—0,22) + (3,7
—0,6) x (6,8 -0,78)] = 131,4 (m®
Truc 1 —13: 0,22 x 48 x (3,7 — 0,35) x (4,5 — 0,3) = 148,5 (m°).
Khéi lugng tuong xay toan bo: V = 131,4 + 148,5 = 279,9 (m°).
Khéi lugng tudng xay thuc (trir 20% cira so, Clra di): Vigeng = 0,8 X 279,9 = 223,92
(m°).
9.2.2.11. Khéi lwong trat:
+ Trat twong ngoai nha:
Truc A—B—C—D: 2x (16,6 + 0,22) x 3,7 = 124,46 (m?).
Truc 1—13: 2 x (4,5 x 12 +0,3) x 3,7 = 401,82 (m?).
Khdi luong trat ngoai (trir 20% cira b, cira di):
Stitngosi = 0,8 X (124,46 + 401,82) = 526,3 (m°).
+ Trat trong nha:
Trat tuong truc A—-B-C-D:
24 x (16,6 —3x 0,6) x (3,7 —0,1) = 1278,72 (m?).
Trat tuong truc 1 — 13:
6 x [(4,5—-0,3) x 12] x (3,7 — 0,1) = 1088,64 (m?).
Khéi lwong trat tudng trong nha (trir 20% cira $6, cira di):
St wong trong = 0,8 X (1278,72 + 1088,64) = 2367,4 (m°).

Trdt tran:
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Statwan = 18 X [(4,5-0,3) x (6,8 -0,22)] + 12 x [(3 - 0,22) x (4,5-0,3)] + 4 x [(1,99
X (6,8 —0,22)] = 690 (m?).
Trong do:
S4gsccot = [(0,3-0,22) x (0,6 —0,22)] x 4 = 0,12 (m?).
Khoi lwong trat trong:
Strt trong = 2367,4 + 690 = 3057,4 (m?).
9.2.2.12. Khéi lwong lat nén:
Stitnén = Suitwin = 690 (M?).
9.2.2.13. Tén nén tir cot tw nhién dén cot 0,00 bing cat:
Vionnén = Statnen X 0,5 = 690 x 0,5 = 345 (m®).

9.3.PHAN MAI
9.3.1. Khdi lwgng bé tdng chdng thim:
VT chéng thim = 0,05 X (16,6 - 0,22) x (54 — 0,3) = 44 (m°).
9.2.2. Khéi lwgng cot thép chéng tham: ¢6 a 300, c6 thé lay nhu sau:
Ve endng thim = 100 X 44 = 4400 (kg) = 4,4 (Tan),
9.2.3. Khéi lwong xay twong chan mai: teong 110, cir 3m bo tru 220, cao 1m.
Tryc 1 —13: b6 18 try 220
Vi1 =0,22x0,22 x 1 x 18 = 0,87 (m°).
Viy1=(45x12+0,3-18x0,22) x1x0,11 = 55(m)
Truc A — D: bd 5 tru 220
Vig2 = 0,22 X 0,22 x 1 X 5 = 0,242 (m°).
Vyy2 = (16,6 —3x0,22) x 1 x 0,11 = 1,75 (m°).
Khéi luong xay tudng viot mai:
Viwomg vuot mai = 2 X (0,87 + 5,5 + 0,242 + 1,75) = 16,72 (m”).
9.2.4. Trat twong chin mai:
Trét NgOAi: Suong maingosi = (16,6 + 54) X 2 x 1 = 141,2 (m?).
Trat trong:
Tryc 1 —13: b6 18 try 220
Siu1=[(0,22-0,11) x 2+ 0,22] x 1 x 18 = 7,92 (m°).
Sy1 = (45x12 - 18x0,22) x 1 = 50,04 (m?).
Truc A — D: bd 05 tru 220
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Siu2=[(0,22-0,11) x 2+ 0,22] x 1 x5 = 2,2 (m?).

Swy2 = (16,6 -5x0,22) x 1 = 15,5 (m?).

Khoi lugng trat trong tudng vuot mai:

Stutng mii rong = 2 X (7,92 + 50,04 + 2,2 + 15,5) = 151,32 (m?).
Khéi luong trat tudng chian mai:

Sueit womg mai = 141,2 + 151,32 = 292 52 (m?).

9.2.5. Khéi lwgng lat gach 14 nem 2 |6p:

Siinem = (16,6 — 0,11) X (4,5 x 12 — 0,11) = 888,6 (m?).

9.2.6. Chon bién phap ky thuit xiy lip cho cac cong tac thi cong.

+ Pao dat hd mong bang may két hop véi sira hé mong bang thi cong.

+ Véan khuon dung cho cong trinh 13 van khuén go.

+ D6 bé tong dai, giang moéng cot, dam, san bang may bom bé tong.

+ D6 bé tong cot bang tha cong.

+ Van chuyén ngang: Bang xe cai tién , xe cut kit do mat bang cong trinh nho.

+ Van chuyén 1én cao: bang van thang.

9.3. Tra dinh mirc dé xac dinh nhu ciu (nhu cau nhan lyc, may thi cong, dw
kién s6 ca 1am viéc, md hinh, co cau bién ché t6 ddi dé xac dinh thoi gian thi

cong)
9.3.1.Phan méng

Nhu cau lao dong trong thi cong mong:

STT| Mi higu Tén cong viée Pon vi Llfr';‘;’lig Il::l':'c‘ cggg
1 | AB25312 |Dao ditbing may 100m® | 13,99 1,56 21,82
2 | AB11352 |Dao détbang thucong | m° 569,00 0,63 | 358,47
3 | AF11110 |D4 bé tong 10t m? 20,80 1,42 | 29,54
4 | AF81122 | Ghép van khudén méng | 100m? | 8,23 29,70 | 244,43
5 | AF61120 |Dat cdt thép mong Tén 27,57 8,34 | 229,93
6 | AF31110 |D4 bé tong mong m? 275,70 0,85 | 234,35
7 | AF81122 | Théo van khuén méng | 100m? 37,7
8 | AB13112 |Lép dit hd mong m? 656,00 0,67 | 439,52
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| 9 | AB 13411 | Ton nén bing ct | me | 345,00 | 0,45 |155,25|

9.3.2.Phén than

9.3.2.1 Nhu cau lao dfng trong cong tic van khuén:

Tﬁng Til;écnﬁu Ma hiéu DPon vi Ll:rl(l)'f;ig lz::’? cf?lfl)g
Cot AF 81132 100m? | 4,57 | 31,90 | 145,78
1 Dim AF 81141 100m* | 3,19 | 34,38 | 109,67
San AF 81152 100m* | 6,90 | 26,95 | 185,96
Cot AF 81132 100m* | 4,57 | 31,90 | 145,78
2 Dim AF 81141 100m* | 3,19 | 34,38 | 109,67
San AF 81152 100m* | 6,90 | 26,95 | 185,96
Cot AF 81132 100m? | 4,57 | 31,90 | 145,78
3 Dim AF 81141 100m* | 3,19 | 34,38 | 109,67
San AF 81152 100m* | 6,90 | 26,95 | 185,96
Cot AF 81132 100m? | 4,57 | 31,90 | 145,78
4 Dim AF 81141 100m? | 3,19 | 34,38 | 109,67
San AF 81152 100m* | 6,90 | 26,95 | 185,96
Cot AF 81132 100m* | 4,57 | 31,90 | 145,78
5 Dim AF 81141 100m? | 3,19 | 34,38 | 109,67
San AF 81152 100m* | 6,90 | 26,95 | 185,96
Cot AF 81132 100m* | 4,57 | 31,90 | 145,78
6 Dim AF 81141 100m? | 3,19 | 34,38 | 109,67
San AF 81152 100m* | 6,90 | 26,95 | 185,96
Cot AF 81132 100m? | 4,57 | 31,90 | 145,78
7 Dam AF 81141 100m? | 3,19 | 34,38 | 109,67
San AF 81152 100m* | 6,90 | 26,95 | 185,96

9.3.2.2. Nhu ciu lao ddng trong cong tic ¢t thép:

Tén " "
A £ .| Khoi ~en Pinh So
Tang cau | Donvi Ma hi¢u >, n
Kién lwgng muc cong
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Cot Tan 3,77 AF 61421 10,19 | 38,42
Tangl | Dam | Téan 4,90 AF 61521 10,04 | 49,20
San Tan 6,28 AF 61711 14,63 | 91,88
Cot Tan 3,77 AF 61422 10,19 | 38,42
Tang2 | Dim | Tén 4,90 AF 61522 10,41 | 51,01
San Tan 6,28 AF 61711 14,63 | 91,88
Cot Tan 3,77 AF 61422 10,19 | 38,42
Tang3 | Dam | Téin 4,90 AF 61522 10,41 | 51,01
San Téan 6,28 AF 61711 14,63 | 91,88
Cot Téan 3,77 AF 61422 10,19 | 38,42
Tang4 | Dam | Téan 4,90 AF 61522 10,41 | 51,01
San Tan 6,28 AF 61711 14,63 | 91,88
Cot Tan 3,77 AF 61423 10,19 | 38,42
Tang 5| Dam | Tén 4,90 AF 61523 10,41 | 51,01
San Téan 6,28 AF 61712 14,63 | 91,88
Cot Téan 3,77 AF 61423 10,19 | 38,42
Tang6 | Dam | Téan 4,90 AF 61523 10,41 | 51,01
San Tan 6,28 AF 61712 14,63 | 91,88
Cot Tan 3,77 AF 61423 11,21 | 42,26
Tang7 | Didm | Tén 4,90 AF 61523 11,45 | 56,11
San Tan 6,28 AF 61712 16,10 | 101,11
9.3.3.3. Nhu ciu lao ddng trong cong tic bé tong:
Ting I:: Pon vi lﬁ(‘y‘ﬁ‘g M3 hi¢u ]121132 cfs)gg
kién
Cot m3 37,73 AF 12210 482 | 181,86
Tangl | Dam m3 49,00 AF 32310 2,56 | 125,44
San m3 78,58 AF 32310 2,56 | 201,16
‘ Cot m3 37,73 AF 12220 482 | 181,86
Té‘zng Dam | m3 | 49,00 AF 32310 256 | 125,44
San m3 78,58 AF 32310 2,56 | 201,16
. Cot m3 37,73 AF 12220 482 | 181,86
T%“g Dam | m3 | 49,00 AF 32310 256 | 12544
San m3 78,58 AF 32310 2,56 | 201,16
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‘ Cot m3 37,73 AF 12220 482 | 181,86
Tzng Dim m3 49,00 AF 32310 256 | 125,44
San m3 78,58 AF 32310 256 | 201,16
‘ Cot m3 37,73 AF 12220 482 | 181,86
T%ng Dam | m3 | 49,00 AF 32310 256 | 125,44
San m3 78,58 AF 32310 256 | 201,16
‘ Cot m3 37,73 AF 12220 482 | 181,86
T%ng Dim m3 49,00 AF 32310 256 | 125,44
San m3 78,58 AF 32310 256 | 201,16
‘ Cot m3 37,73 AF 12220 482 | 181,86
Ta7ng Dim m3 49,00 AF 32310 256 | 125,44
San m3 78,58 AF 32310 256 | 201,16
9.3.3.4. Nhu cau lao ddng trong cdng tic thio d& van khudn:
S6 cong bang 15% tong s6 cong gia cong, 1ap dung, thao dd.
‘A Tén ciu . £ A
Tang Kien Don vi SO cong
Cot 100m? 14,3
Télng Dim 100m? 144
San 100m? 19,8
Cot 100m? 14,3
Tazng Dim 100m? 14,4
San 100m? 19,8
Cot 100m? 14,3
Tzng Dim 100m? 14,4
San 100m? 19,8
Cot 100m? 14,3
Tzng Dim 100m? 14,4
San 100m? 19,8
Cot 100m? 14,3
Ta5ng Dim 100m’ 14,4
San 100m? 19,8
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Cot 100m? 14,3
T%ng Dim 100m? 14,4
San 100m? 19,8
Cot 100m? 14,3
Ta7ng Dim 100m? 14,4
San 100m? 19,8

9.3.3.5. Nhu ciu lao ddng trong cdng tac xay twdng, trat twong, lat nén.

Ting Tél}Acflu Don Khoi M3 higu Dinh §6
ki¢n vi | lwgng muc | cong

Xay tuong | m3 [223,92 | AE 22210 | 1,92 | 429,93
Téng | Trét ngoai m2 | 526,3 | AK 21120 | 0,26 | 136,84
1 | Trat trong m2 |2367,4| AK 21220 | 0,2 | 473,48
Lat nén m2 | 690 | AK51240 | 0,17 | 117,3

Xay tuong | m3 [223,92 | AE 22220 | 1,97 | 441,12
Tang | Trat ngoai m2 | 526,3 | AK 21120 | 0,26 | 136,84
2 | Trat trong m2 |2367,4| AK 21220 | 0,2 | 473,48
Lat nén m2 | 690 | AK51240| 0,17 | 117,3

Xay Tuong | m3 [223,92 | AE 22220 | 1,97 | 441,12
Tang | Trat ngoai m2 | 526,3 | AK 21120 | 0,26 | 136,84
3 | Trat trong m2 |2367,4| AK 21220 | 0,2 | 473,48
Lat nén m2 | 690 | AK51240| 0,17 | 117,3

Xay tuong | m3 [223,92| AE 22220 | 1,97 | 441,12
Tang | Trat ngoai m2 | 526,3 | AK 21120 | 0,26 | 136,84
4 | Trat trong m2 |2367,4| AK 21220 | 0,2 | 473,48
Lat nén m2 | 690 | AK51240 | 0,17 | 117,3

Xay tuong | m3 [223,92| AE 22230 | 2,16 | 483,67
Téng | Trat ngoai m2 | 526,3 | AK 21120 | 0,26 | 136,84
5 | Trat trong m2 |2367,4| AK 21220 | 0,2 | 473,48
Lat nén m2 | 690 | AK51240 | 0,17 | 117,3

. | Xaytwong | m3 |223,92| AE 22230 | 2,16 | 483,67
T%ng Tratngoai | m2 | 526,3 | AK 21120 | 0,26 | 136,84
Trat trong m2 |2367,4| AK 21220 | 0,2 | 473,48
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Lat nén m2 | 690 | AK51240| 0,17 | 117,3
Xay tuong | m3 [223,92 | AE 22230 | 2,16 | 483,67
Tang | Trat ngoai m2 | 526,3 | AK 21120 | 0,26 | 136,84
7 | Trat trong m2 |2367,4| AK 21220 | 0,2 | 473,48
Lat nén m2 | 690 | AK51240| 0,17 | 117,3
9.3.4.Phin mai
9.3.4.1.Nhu cau lao dong trong thi cong phin mai:
STT | Ma hiéu Tén cong viéc Do:n Kho D!I,lh ?0
: : vi Lwong [ mirc | cong
1 | AF 12410 | D6 bé tong chong thim m’ 44 2,48 |[109,12
2 | AF 61712 | Rai cot thép chong thim | Tan | 4,4 | 16,1 | 70,84
3 | AE 22130 | X4y tuong chin mai m® | 16,72 | 2,67 |44,642
4 | AK 21120 | Trat tuong chin mai m* | 2925 | 0,26 | 76,05
5 | AK 51240 | Lat gach 14 nem 2 16p m? | 888,6 | 0,24 |213,26
BANG KE HOACH TIEN PO THI CONG
S6 L en A A Pon | Khdi | Nhu | S6 | Thoi
Ma hi¢u Tén cong viéc . A ‘e .
TT vi |lwgng | cau | nguwoi | glan
PHAN MONG
1 Cong tac chuan bj 4
o 100 Theo
2 | AB 25312 | Dao dat bang may m3 13,99 | 2ca ca 2
may
Stra méng bang thi 3
3 | AB 11352 cong m 569 | 258,47 [119,49| 3
4 | AF11110 | Do bétong lotmong | m® | 20,8 | 29,54 | 2954 | 1
5 | AFgl1pp | CCLDvankhuon 1001 g 55 150443 | 48886 | 5
mong m
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6 | AF61120 GCL:iéCrfgt thép | 140 | 2757 | 220,03 | 45986 | 5
7 | AF31110 Dg’ﬁﬁz E’;‘? MONe | e | 2757 | 234,35 23435 | 1
8 | AF81122 Thao;‘;‘;ghuon 1;1)20 377 | 377 | 1
9 | AB13112 | L4P di‘fgﬂ"nglo“g | m® | 1001 |59477|59.477| 10
10 Cong tac khac 100 50 2
PHAN THAN

Tang 1
11 | AF 61421 | GCLD cotthépcot | Tan | 3,77 | 38,42 [12,807| 3
12 | AFsi132 | OCLD van khuon 1;\’9 4578 | 14578 | 48503| 3
13 | AF12210 | PO beﬂtl‘l’infé‘r’g bang | s | 3773 (18186 6062 | 3
14 Bao duégggt bé tong 14 9 7
15 | AFg1132 | Thdo d"cﬁn khuon 1n(n)9 143 | 3575 | 4
16 | AF 81141 GCL(%XT;?“O“ 1;}’9 039 |29463|58926| 5
17 | AFe1521 | GCLD C‘Z;;hép dam, \ e 1 1118 |141.08|28216| 5
18 | AF32310 | PO big‘f;gnf;‘;“’ Sal 3 1 1275 (262 6| 2626 | 2
19 Bao du;&ng jbé tong 14 9 7

dam san
20 | AFs1141 | Théo g:rgasz fhuon 1;1)20 342 | 114 | 3
21 | AE 22210 Xay tuong m® | 2239 |429.93] 4777 | 9
22 | AK 21120 Trat ngoai m? | 5263 | 136,84 | 3421 | 4
23 | AK 21120 Trat trong m? | 23674 |473.48| 3382 | 14
24 | AK 51240 L4t nén m° | 690 | 117,3 [29,325| 4
25 Cong tac khac 220 |36,667| 6

Tang 2
26 | AF 61422 | GCLD cotthépcot | Tan | 3,77 | 38,42 |12,807| 3
27 | AFs1132 | OCLD van khudn 1;1)9 4578 | 14578 | 48503| 3
28 | AF 12220 | PO betfl%ncgé;(g bang | 3 | 3773 [181.86(36.372| 5
29 Bao du&crggt bé tong 14 9 7
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30 | AFg1132 | Théo de’cgi“ khutn 143 | 28 | 5
31 | AF 81141 GCLC%;agéﬁhuon 1;1)20 039 |29463|58926| 5
32 | AF61522 | CCLP C;);Ifhep dam | e 1 1118 |141.08|28216| 5
33 | AF32310 | PO b;ggggnf;;n san |3 | 1975 | 2626 | 2626 | 2
34 Béo du;é“ng jbé tong 14 9 7
dam san
35 | AFg1141 | Thdo g:nfzz fhuon 1;])9 342 | 684 | 5
36 | AE 22220 Xay twong m® | 2239 | 42993 |28.662| 15
37 | AK 21120 Trét ngodi m? | 5263 | 13684 | 3421 | 4
38 | AK 21120 Trat trong m? 2367447348 |31565| 15
39 | AK 51240 L4t nén m° | 690 | 117,3 [29,325| 4
40 Cong tac khac 220 55 4
Tang 3
41 | AF 61422 | GCLD cotthépcot | Tan | 3,77 | 38,42 |12,807| 3
42 | aFs1132 | GCLD van khuon 1;}’9 4578 | 14578 | 48503| 3
43 | AF12220 | PO beﬂtl%nféfl‘g bang | s | 3773 |181.86|45465| 4
44 Bao du&crg%[ bé tong 14 9 7
45 | AF81132 | Thdo d‘N’CV;t‘n khuon 1;}’9 143 |47667| 3
46 | AF 81141 GCLC%;Ia;‘éﬁhuon lrﬂzo 039 |29463|58926| 5
47 | AF61522 | OCLD Cfgrfhép dam | e 1 1118 | 14108 (28216 | 5
48 | AF32310 | PO b;gzzgnf;? san |3 | 1275 | 2626 | 2626 | 2
49 Béo du;?)’ng jbé tong 14 9 7
dam san
50 | AF81141 | 1héo ggnfasz fh“"n 1r29 342 | 684 | 5
51 | AE 22220 Xay twong m® | 2239 |42993|30.700| 14
52 | AK 21120 Trat ngodi m° | 526,3 |136,84|45,613| 3
53 | AK 21120 Trat trong m? | 23674 4734836422 13
54 | AK 51240 Lat nen m2 | 690 | 1173 |29325| 4
55 Cong thc khac 220 | 275 | 8
Tang 4
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56 | AF 61422 | GCLD cotthép cot | Tan | 3,77 | 38,42 | 19,21 2
57 | aAFs1132 | GCLD Zg? khuon 1;1)9 4578 |14578| 7289 | 2
58 | AF 12220 | PO bet;‘l’infé‘r’l‘g bang | s | 3773 | 18186/ 60,62 | 3
59 Bao duécrggt bé tong 14 9 7
60 | AFs1132 | Thdo dﬁ’cﬁn khutn 1n?9 143 |47667| 3
61 | AF 81141 GCL(%;T&?“O“ 1;:9 939 |29463|58926| 5
62 | AF61522 | GCLD C‘;’;hép dam |\ 01 1118 | 14108 |28216| 5
63 | AF32310 | PO bi;ﬁggnf;;n san |3 11975 | 262.6 | 2626 | 2
64 Bao du;&ng jbé tong 14 9 7
dam san
65 | AFg1141 | Théo g;’nf";z é‘h“on lr;)? 342 | 684 | 5
66 | AE 22220 Xay tuong m® | 2239 | 42993 |28662| 15
67 | AK 21120 Trat ngoai m° | 526,3 |136,84|45,613| 3
68 | AK 21120 Trat trong m® | 2367.4 | 473.48 | 31.565| 15
69 | AK 51240 Lat nen mZ | 690 | 1173 | 391 | 3
70 Cong tac khac 220 55 4
Tang 5
71 | AF 61423 | GCLD cotthépcot | Tan | 3,77 | 38,42 | 19,21 | 2
72 | AFs1132 | OCLD van khudn 1r220 4578 | 14578 | 7280 | 2
73 | AF12220 | PO bet;%nféi‘g bang | s | 3773 |181.86|45465| 4
74 Béo du:(ycnégt bé tong 14 9 7
75 | AFs1132 | Théo dacvéin khudn 1%)9 143 | 3575 | 4
76 | AF 81141 GCL(%IVnaISléihuon 1;1)9 039 |29463|73658| 4
77 | AF61523 | OCLD Cfgrfhép dam | e 1 1118 | 14108 3527 | 4
78 | AF 32310 Dobgigoﬁgydiggan m® | 1275 | 2626 | 2626 | 2
79 Béo du’fmg jbe tong 14 5 7
dam san
80 | AF 81141 | Thao do van khuon | 100 342 | 684 | 5
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dam san m?
81 | AE 22230 Xay twong m® | 2239 [429.93| 2529 | 17
82 | AK 21120 Trat ngodi m? | 5263 | 136,84 | 3421 | 4
83 | AK 21120 Trat trong m? 23674 473.48 | 39.457 | 12
84 | AK 51240 LAt nén m° | 690 | 117,3 | 39,1 3
85 Cong tac khac 220 44 5
Tang 6
86 | AF 61423 | GCLD cdt thépcot | Tan | 3.77 | 3842 | 1921 | 2
87 | AFg1132 | OCLD van khudn 1;])9 4578 | 14578 | 7280 | 2
88 | AF12220 | PO betg?infé‘r’g bang | s | 3773 |181.86|45465| 4
89 Bao du&crg,; bé tong 14 9 7
00 | AFs1132 | Théo dﬁ’cﬁn khudn 1;])9 143 | 3575 | 4
o1 | AF 81141 GCL(%;a;‘éihuon 1;39 039 |29463|73658| 4
92 | AF61523 | OCLD C‘;tlghep dam | e 1 1118 | 14108 3527 | 4
03 | AF 32310 Dobgflgtorﬁgydﬁifgan m® | 1275 | 2626 | 2626 | 2
94 Bao du;é'ng !oé tong 14 9 7
dam san
o5 | AFg1141 | Thdo 32’522 fhuon 1;:9 342 | 684 | 5
96 | AE 22230 Xay trong m® | 2239 [429.93| 2520 | 17
97 | AK 21120 Trt ngodi m? | 5263 [ 13684 | 3421 | 4
08 | AK 21120 Trat trong m? 23674 473.48 | 39.457 | 12
99 | AK 51240 LAt nén m° | 690 | 117,3 | 39,1 3
100 Cong tac khac 220 44 5
Tang 7
101 | AF 61423 | GCLD cotthép cot | Tan | 3,77 | 38,42 | 19,21 | 2
102 | AFs1132 | GCLD van khuon 1;39 4578 | 14578 | 72,89 | 2
103 | AF 12220 | PO beﬂtl%nfa;(g bang | s | 3773 |181.86|45465| 4
104 Béo duéggt bé tong 14 9 7
105 | AFg1132 | Thdo dacvéi“ khutn 1r29 143 | 3575 | 4
106 | AF 81141 GCLC%;TQEMOH 1;1)9 039 |29463|73658| 4
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107 | AF61523 | GCLD Cg’;;hép dam | e 1 1118 | 14108 3527 | 4
108 | AF 32310 D"bgfl;";gydﬁglnfa“ m® | 1275 | 2626 | 2626 | 2
109 Bao du;é“ng jbe tong 14 9 7
dam san
110 | AFg1141 | Théo gggigfhuon 1;])9 342 | 684 | 5
111 | AE 22230 Xay tuong m® | 2239 | 42993 | 2529 | 17
112 | AK 21120 Trat ngoai mZ | 5263 | 136,84 | 3421 | 4
113 | AK 21120 Trat trong mZ | 2367.4 (4734839457 | 12
114 | AK 51240 Lat nén mZ | 690 | 117.3 | 391 3
115 Céng tac khac 220 44 5
PHAN MAI
116 | AF 12410 | PODbe :ﬁ;‘i chong |3 | 44 |10012| 5456 | 2
117 | AF61712 | R& C‘A’tﬂtlgfﬁ chong | 41 | a4 | 7084 | 7084 | 1
118 Ngam nudc xi mang 2
chbng thim
119 | AE 22130 | Xay tuong chanmai | m® | 16,72 [ 44,642 (22,321 2
120 | AK 21120 | Trat tuong chan mai | m? | 2925 | 76,05 | 25,35 | 3
121 | AK 51240 | Lt g‘f‘cf‘é;a nem2 | 2 | ggg 6 213,26 |35543| 6

10.1. Lap tién d6 thi cong cong trinh (thé hién qua ban vé Al)

-c6 3 phuong phap lap tién d6: so d6 ngang, so d6 xién , so dd mang (& ddy ta chon lap

tién do thi cong theo so d6 ngang)

-Két qua tién do -Tong sb ngay thi cong cong trinh:164 ngay

-Nhan cong 16n nhit trong ngay:235 NC

-Nhan cong trung binh:113 NC

10.2. Lap tong mit bang thi cong cong trinh

10.2.1. Cac can ctr 1ap lap tong mit bang thi cong

- Can clr vao yéu cau cua t6 chtrc thi cong, tién do thuc hién cong trinh, ta xac dinh

duoc nhu cau can thiét vé vat tu, thiét bi, may phuc vu thi cong, nhan lyc nhu cau
phuc vu sinh hoat.

- Can clr vao tinh hinh cung cép vét tu thuc té.

- Can cur vao tinh hinh mat bﬁng thuc té cua cong trinh ta b tri cac cong trinh tam,
kho bii theo yéu cau can thiét dé phuc phu cho cong tac thi cong, dam tinh chat hop
ly.

* Muc dich:

- Tinh toan 1ap tong mat bang thi cong 1a dam bao tinh hiéu qua kinh té trong cong tac
quan ly, thi céng thuén loi, hop ly hoa trong day truyén san xudt, tranh truong hop di
chuyén chdng chéo, giy can tré 1dn nhau trong qua trinh thi cong.
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- Bam bao tinh 6 6n dinh phu hop trong cong tac phuc vu cho cong tac thi cong, khong
lang phi, tiét kiém (tranh duoc trudng hop khong dap ing du nhu cAu san xuat.
10.2.2. Tinh to4n, lwa chon cac théng sd tong mat bang

10.3.2.1. 86 lwong cdc bé cong nhén vién trén cong trieong va nhu cau dién tich sie

dung

*Tinh s6 luong coéng nhén trén céng trudng:

a) S6 cong nhan xay dung co ban tryc tiép thi cong :

Theo biéu d6 tién do thi cong thi :

Ay = 113 (nguoi)

b)S4 cong nhéan lam viée & cac xuong phu tro :

B = K%.A 1ay K=30%

B =0,3.113 = 34 (nguoi)

¢) S6 can bo cong, nhan vién k¥ thuat :

C =7%.(A+B) =7%.(113 + 34) = 10(nguoi) )

d) S6 can bo nhan vién hanh chinh :

=7%.(A+B+C) =7%.(113 +34 + 10 ) = 11 (nguoi)

e) S4 nhan vién dich vu:

E=8S% (A +B+C+ D) Vi cong truong trung binh S = 8%

—E =8%.(113 + 34 + 10 +11 ) = 14 ( nguoi)

Tong s6 can bo cong nhan vién cong trudng :

G=106(A+B+C+D+E)=106.(113 + 34 + 10 + 11 + 14) = 193(nguoi)

(1,06 13 hé s6 ké dén nguoi nghi 6m , di phép )

- Dién tich str dung .

- Nha lam viéc cua can by, nhan vién k¥ thuat:

S6 can bo 13 4 + 5 = 9 ngudi véi tidu chudn 4m*/ngudi

Dién tich stt dung : S=4.9 = 36m?

chon 8 x5 = 40m”

+ Dién tich nha nghi : S6 ca nhiéu cong nhan nhat 13 Ay = 235 nguoi .Can dam bao
chd & cho 40% nhan cong nhiéu nhat Tiéu chuan dién tich cho cong nhan la 2
m?/ngudi .

S, =235.0,4.2 = 188 (m?). (Chon 6 x33 = 192m?)

- Dign tich nha vé sinh + nha tim:

Tiéu chuin 2,5m?/20ngudi

Dién tich st dung la: S —% 235 = 29.3 m* ( chon 6 x5 = 30m?)

Di¢n tich cac phong ban chirc nang cho trong bang sau:

Tén phong ban Dién tich (m°)
- Nha can bd 40

-Nha y té 20

- Nha nghi cong nhan 192

- Nha dé xe 60

- Nha WC+ nha tim 30

- Nha bao vé 10

10.3.2.2. Dién tich kho bdi va lan trai
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a. Kho Xi mang (Kho kin)
- Can clr vao bién phap thi céng cong trinh, em chon giai phap mua bétong thuong
pham tu tram tron cua cong ty BT1. Tat ca khoi luong bétong cac két cdu nhu cot,
dam, san, cAu thang cua tit ca cac ting déu do bang bom bétdng va bé tong dugc cung
cap lién tuc phuc vu cho cong tac do bé téng duoc tién hanh dang tién do. Do vay trén
cong trudng cé thé han ché kho bai, tram tron.
- Dya vao cong viéc duoc 1ap & tién do thi cong thi cac ngay thi cong can dén xi mang
1a cac ngay x4y tuong (hodc c6 ca lat nén, trat - tiy theo tién do).
- Do vay viéc tinh dién tich kho xi ming dua vao cic ngdy xay tuong. Khoi luong xiy
la:
Viay = 211,65 m?
- Ta c6 khéi luong vita xay 1a:
Vi = 211,65 x 0,31 = 65,61 m®
- Theo dinh mtrc cép phéi vita ta c6 lwong xi mang can dy trir di mot dot xay tudng la:
Qg4 =21 Tan.

21
- Tinh dién tich kho: F =¢ S =1 55 =24,23 m?, vy chon 25m’
max

a=14-+16 -Khokin

F - Dién tich kho

Qqt - Luong xi mang du: trir

Dumax - Pinh mirc sap xép Vat liu = 1,3 T/m?® (Xi ming dong bao).
b. Kho thép + ché gia cong cot thép(kho ho)
- Luong thép trén cong trudng duy trix dé gia cong va lap dit cho cac két cAu bao gdom:
dam, san, cdt, 161, cau thang. Trong do khéi luong thép dung thi cong cot, 16i 14 3,77 T,
dam san va cau thang bg 1a 13,27 T.
- Vay luong theép can du trir cho 1 tang 1a: Qg = 18,6 T
- Pinh muc cét chira thép tron dang thanh: Dy =4 T/ m? ,

- Tinh dién tich kho:
FoSu 186,65
D ax 4

- Pé thuén tién cho viéc sip xép vi chiéu dai ctia thép thanh ta chon: F = 60 m?.

c. Kho chira cop pha + Vin khuén (Kho kin)

- Luong van khudn str dung lon nhat 1a trong cac ngay gia cong lap dung van khu6n
dam san, cau thang (S =1513,43 m ) Van khudn cau kién bao gdm cac tam van khudn
thép (cac tAm mat va goc), cac cay chong thép va da ngang, da doc bang gd. Theo ma
hiéu dinh murc ta c6 khéi luong:

+ Thép tAm: 1513,43 x51,81/100 = 784,1 (kG) = 0,784 T.

+ Thép hinh: 1513,43 % 48,84/100 = 739,2 (kG) = 0,739 T.

+ G lam thanh da: 1513,43 x0,4961/100 = 7,5 m®,

- Theo dinh muc cit chira vat lidu:

+ Thép tm: 4 + 4,5 T/m®

+ Thép hinh: 0,8 + 1,2 T/m®

+ G6 1am thanh da:1,2 + 1,8 m¥m’

- Dién tich kho:
o Q. 784 7,39 75_1435
D. 4 1 15

Imax
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Vay chon kho chira van khuon c6 dién tich: F = 35 m?
d. Dién tich bdi chira cat (L9 thién)
- B3i cat thiét ké phuc vu viéc Xﬁy tuong.
- Téng khéi xay 1 tang 1a 223,9 m° thuc hién trong 14 ngay.
- Khéi luong xay 1 ngay 1a: 15,99 m
- Theo dinh mirc ta c6 khéi lugng cat xay: 0,3248x 15,99 = 5,19 m®,
- Gia sur lugng cat can duy trit cho cong tac xay tuong trong 3 ngay: 3x5,19=15,05 m?
- Dinh mrc cit chira (danh dbng bang thu cong): 2 m*/m? mat bang.
- Dién tich bai: F=8,6 m?

Vay chon dién tich bai cat: F = 15 m% dd dbng hinh tron duong kinh D = 4,5 m,
chiéu cao d6 cat h = 1,5m.
e. Di¢n tich bai chira gach (L$ thten)
- Tng khéi xay 1 tAng 1a 223,9 m®, thyc hién trong 14 ngay, mdi ngay xay 15,99 m?
- Theo dinh mtrc dy toan XDCB 1776/2007 (mi hiéu AE.22224) ta ¢6 khéi luong gach
la: 550"x 15,99 = 8794 vién
- Gia str lugng gach can du trir dé xay tuong trong 3 ngay: 3x 8794 = 26383 vién
- Pinh mirc xép: Dpayx = 700 v/m?
- Dién tich kho: F=1,2.(26383/700)=45,22m?
Chon F =50 m?, bd trf thanh 2 bai xung quanh van thang chd vat liéu dé thuan tién cho
viéc van chuyén Ién cac ting nha.
10.3.2.3. Hé thong dién thi cong va sinh hoat
* Pién:
- Pién thi cong va chiéu sang sinh hoat .
Tong cong suét cac phuong tién , thiét bi thi cong .
+May tron bé tong : 4,1 kW .
+Can tryc thap : 18,5 kW.
+Mady van thang 2 may: 3,1 kW
+Dam dui : 4c4ix0,8 =3,2 KW,
+Dam ban : 2c4ix1 = 2 KW,
+May cua bao lién hop 1cdi x1,2=1,2 kW .
+May cét ubn thép : 1,2 kW.
+Mady han : 3 kW.
+Mdy bom nudc 1 céi :2 kW.
— Tong cong suit ciia may P; = 41 KW.
- bi¢n sinh hoat trong nha .
Dién chiéu sang cac kho bai, nha chi huy, y té, nha bao vé cong trinh, dién bado vé
ngoai nha.
+ Dién trong nha:

C oA DPinh mirc Dién tich P
TT | Noi chiéu sang ’ (W/m?) (m?) (W)
1 Nha chi huy+y té 15 76 1140
2 Nha bao v¢ 15 14 210
3 Nha nghi tam ctuia cong nhan 15 140 1995
4 | Nha v¢ sinh 3 22,5 67,5

+ Dién bao v¢ ngoai nha:
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TT | Noi chiéu sang Cong suat

1 DBuong chinh 6 x 100 = 600W
2 Bai gia cong 2x 75 = 150W
3 Cac kho, lan trai 6 x 75 = 450W
4 Bon goc tong mat bang 4 x500 = 2000W
5 Dén bao vé cac goc cong trinh 6x 75 = 450W

Téng cong suat dung:

P= 11( K2R , 3P, +K ZPJ

COSg

Trong do:

1,1: Hé s6 tinh dén hao hut dién 4p trong toan mang.
cos¢: Hé s6 cong suat thiét ké cua thiét bi(lay = 0,75)
K1, Ky, Ks: Hé s6 str dung dién khong diéu hoa.
(K1:0,7;K2:0,8;K3:1,0)

Z P,P,,P, 1a tong cong sut cac noi tiéu thu.

Pt = 1,1.(0(’)7':;8 + O,8.3,378+1.3,65j = 46(kW).
- Sir dung mang luéi dién 3 pha (380/220V). Vi san xuat dung dién 380V/220V bang
cach ndi hai day ndng, con dé thap sang dung dién thé 220V bang cach nbi 1

day nong va mot day lanh.

- Mang ludi dién ngoai troi dung day dong dé tran. Mang lu6i dién ¢ nhing noi co vat
liéu dé chay hay noi co nhiéu ngudi qua lai thi day boc cao su, day cap nhya dé ngam.

- Noi ¢6 can truc hoat dong thi ludi dién phai ludn vao cap nhya dé ngam.

- Cac duong day dién dit theo dudng di c6 thé sir dung cot dién 1am noi treo dén hodc
pha chiéu sang. Dung cot dién bang g dé dan t6i noi tiéu thu, cot cach nhau 30m, cao
hon mat dat 6,5m, chon sau dudi dat 2m. Do chung ctua day cao hon mét dat Sm.

a. Chon mdy bién dp:

Pt 46

=——=6133 (kW).
cosep 0,75

Cong suét biéu kién tinh toan: Sy = |P? +Q7 =,/46° + 61,33’ = 76,67 (kW)
Chon mdy bién 4p ba pha 1am ngudi bang dau do Lién X6 san xuat c6 cong suat dinh
muc 100 KVA.

b.Tinh todn ddy dan:
Tinh theo d6 sut dién thé cho phép:

AU = M.Z

10U * cosg

Trong d6: M —mo6 men tai ( KW.Km).

U - bién thé danh hiéu (KV).

Z - bién tro cua 1Km dai duong day.

Gia thiét chiéu dai tir mang dién qudc gia téi tram bién ap cong truong 1a 200m
Ta c6 m6é men tdi M = P.L =46.200 =9200kW.m = 9,2 kW.km

Chon day nhom co tiét dién t6i thiéu cho phép ddi véi dudng day cao thé 1a
Smin = 35mm? chon day A.35 .Tra bang7.9(sach TKTMBXD) v6i cosgp = 0.7

Cong suat phan khang tinh toan: Q; =
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duoc Z = 0,883

Tinh d6 sut dién &p cho phép:
Mz 920883

10U%cosep 10.6%.0,7

Nhu vy dy chon A-35 1a dat yéu cau.

- Chon day dan phan phoi dén phu tai

+Puong day san xuat:

Puong day dong luc ¢ chidu dai L = 100m.

Dién ap 380/220 c6 Y P =38(KW) = 38000(W)

=0,0322 <10%

100> P.L

Sx= T 5

¥ KUZAU
Trong do:L = 100 m — Chiéu dai doan dwong day tinh tr diém dau dén noi tiéu thy.
AU = 5% - D¢ sut dién thé cho phep. ‘
K=57 - He¢ s0 k€ dén vat li¢u lam day (dong).
Uy =380 (V) - bién thé cua duong day don vi .

- 100.3800(2).100 —9.23(mm?).

57.380%.5

Chon day cap c6 4 161 day dong
Moi day c6 S =16 mm®va[1]=150(A).
-Kiém tra day dan theo cuong 4o :

_ P

~J/3U, .cosp
Trong d6 : Y P =38(KW) =38000(W)
Us=220 (V).
cose =0,68:vi sb luong dong co <10

P = 38000 =146,83(A) <150 (A).
J3U,.cosp 173.220.0,68
Nhu vay day chon thoa mén diéu kién.

-Kiém tra theo d6 bén co hoc:

Dbi v6i day cap bang ddng c6 dién thé < 1(kV) tiét dién Smin =16 mm? .Vay day cap
da chon la thoa man tat ca cac diéu kién.

+DPuong day sinh hoat va chiéu sang:

+Pudng ddy sinh hoat va chiéu sang c6 chiéu dai L = 200m.

Dién ap 220Vco Y P =5,642(KW) =5642(W)

200> P.L
Sh=" 5
T KUZ2AU
Trong d6: L =200m - Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu thu.
AU = 5% - Bo sut giép thé cho phép. ‘
K=57 - Hé so k§ dén vat liéu lam day (dong).
Ug =220 (V) - Dién thé cua duong day don vi .
_ 200.56422.200 _15.36(mm?).
57.220%.5

Chon day cap c6 4 1561 day dong.
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M3di day c6 S = 16 mm’ va [ 1]=150 (A).
-Kiém tra day dan theo cuong do :

| = L
U, cose
Trong d6 : Y P =5,642(KW) =5642(W)
Us =220 (V).
cose =1,0 : vi 1a dién thip sang.
= 1= 0642 =25,64(A)< 150 (A).
220.1,0

Nhu vay day chon thoa mén diéu kién.

-Kiém tra theo d6 bén co hoc:

Déi vai day cap bang dong c6 dién thé < 1(kV) tiét dién Smin =16 mm? .Vay day cap
d3 chon 1a thoa man tat ca cac diéu kién.

*. Tinh todn nudc thi cong va sinh hoat

Luong nudce st dung dugc xac dinh trong bang sau:

L aeR . , K.lugng DPinh murc Axn
TT | Cac diem dung nudc D.v (A) ") (m%)
1 | May tron vira bé tong m3 17,72 300L/m® 5,32
2 | Ruracat, da 1x2 m> | 17,72 150L/m® 2,66
3 Bao dudng bé tong m> 300L/m’ 0,3
4 Tron vita xay m> 12 300L/m’ 3,6
5 Tudi gach \Y 17600 290L/1000v 5,104
Ta co ZP = 16984 (1).
- Xac dinh nudc dl‘mg cho san xuat:
125, K
= 83600
Trong d6: 1,2  :hé s6 ké dén nhirg may khong ké hét.
Pmiykip © la lwong nudc may san xudt trong 1 kip.
K =2,2 :hé sd sir dung nuéc khong diéu hoa.
1,2.2,2.16984
Qsx . 1,561/s.
Xéc dinh nudc dung cho sinh hoat:
P=P,+Py

P,: 1a luong nudce dung cho sinh hoat trén cong truong:

Pa: KNIPnklp( )
8.3600

Trong d6:  K: 1a hé s khong diéu hoa K = 2.
N;:S6 cong nhén trén cong truong
Pn:Luong nudc ciia cong nhan trong 1 kip ¢ cong truong.
(Lay P,=20L/ngudi)
_ 2.138.20 ~0.19(1 /).
8.3600
Pp: 1a luvgng nudc trong khu nha 6:

a
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_ .K.N,.P,
"= 24360079
Trong d6:  K: 1a hé s khong diéu hoa K =2,5
N,:S6 cong nhén trong khu sinh hoat (N, = 138ngudi).
P.: Nhu ciu nudc cho cong nhan trén 1 ngay dém (Liy P,=50L/ngudi)
_ 2,5.138.50 _0,58(1/s)
24.3600
= Pgy=Py+Pp,=0,19+ 0,58 = 0,77 (I/s).
Xac dinh luu luong nudc dung cho ctru hoa:
Ta tra bang vé6i loai nha c6 do chiu lira 1a dang kho chay va khéi tich trong khoang (5 -
20) x1000m? ta ¢ :Pg = 10(I/s)
Ta c6: Psy+ Psy=1,2 + 0,77=1,97(l/s)
= Psyt+ Psy=1,97 (I/s) < P, =10(l/s).
Vay lugng nude dung trén cong truong tinh theo cong thire :
P =0,7.( Psy*+ Psp) + Pec
=P =0,7.(1,97) + 10 = 11,38(l/s).
Gia thiét dudng kinh éng D >100(mm) Lay van tdc nuédc chay trong duong éng 1a: v =
1,5 m/s

Puong kinh 6ng din nude c6 duong kinh la: D = ‘/L
7V.1000

41138
= |z =0,098m = 98mm one kinh 6 -
=D 314.15.1000 . Chon duong kinh 6ng D = 100 mm.

Vay chon dudng kinh 6ng da gia thiét 1 thoa man.
10.4. Tém tat bién phap dam bao An toan lao dong — VSMT - PCCC

10.4.1. Cong tdac an toan lao dong

b

10.4.1.1. An toan trong sw dung dién thi cong

- Viéc lép dat va su dung céc thiét bi dién va ludi dién thi cong tuan theo cac
diéu dudi day va theo tiéu chuan “ An toan dién trong xay dung “ TCVN 4036 - 85.

- Cong nhan dién, cong nhan van hanh thiét bi dién déu co tay nghé va duoc hoc
tdp an toan vé dién, cong nhan phu trach dién trén cong truong la nguoi cd kinh
nghiém quan ly dién thi cong.

- Pién trén cong truong duge chia 1am 2 hé thong dong lyc va chiéu sang riéng,
¢6 cau dao tong va cac cau dao phan nhanh.

- Trén cong trudng cd niém yét so dd ludi dién; cong nhan dién déu nim viing
so d6 ludi dién. Chi c6 cong nhan dién - ngudi duoc truc tiép phan cong méi dugc
sira chita, dau, ngat nguon dién.

- Day tai dién dong luc béng cap boc cao su cach dién, day tai dién chiéu sang
dugc boc PVC. Chd nbi cap thyc hién theo phwong phap han rdi boc cach dién, ndi
day boc PVC bang kép hodc xoan dam bao c6 boc cach dién méi ndi.

- Thyc hién ndi dét, nbi khong cho phan vo kim loai cta cac thiét bi dién va cho

dan giao khi Ién cao.
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10.4.1.2. An toan trong thi cong bétong, cot thép, vin khuén

- Cp pha dugc ché tao va lap dung theo dung thiét ké thi cong di dugc duyét
va theo hudng din ctia nha ché tao, ciia can bd k¥ thuat thi cong.

- Khong xép dit cop pha trén san doc, canh mép san, mép 16 hong.

- Khi lap dung cdp pha, cdt thép déu str dung da gido 1am san thao tac, khong di
lai trén cot thép.

- Vi tri gdn dudng dién trude khi 1ap dit cot thép tién hanh cat dién, hodc c6 bién
phap ngira cbt thép cham vao day dién.

- Trude khi d6 bétong, tién hanh nghiém thu cdp pha va cot thép.

- Thi cong bétdng ban dém c6 du dién chiéu sang.

- Pam rung dung trong thi cong bétong dugc ndi dat cho vo dam, day dan dién
tir bang phan phéi dén dong co ciia ddm dung day boc cach dién.

- Cong nhan van hanh may dugc trang bi ung cao su cach dién va cac phuong
tién bao v€ ca nhan khac.

- L4i di lai phia duéi khu vuc thi cong cbt thép, cdp pha va bétong dugc dit bién
béo cAm di lai.

- Khi théo d& cdp pha s& dugc thuong xuyén quan sat tinh trang cac cop pha két
cAu. Sau khi thao d& cbp pha, tién hanh che chin cac 16 hong trén san, khong xép cop
pha trén san cong tac, khong tha ném bira bai, vé sinh sach s& va xép cop pha ding
noi quy dinh.
10.4.1.3. An toan trong cong tic lip dung

- Lap dung da gido theo hd so hudng dan ciia nha ché tao va lip dung theo thiét
ké thi cong da duoc duyét.

- Pa gido duoc lap du thanh giang, chan dé va cac phu kién khac, dugc neo giit
vao két cdu cb dinh cua cong trinh, chdng 14t do.

- C6 hé thong tiép dat , dan sét cho hé thong dan gido.

- Khi ¢6 mua gi6 tir cap 5 tré nén, nging thi cong lap dung ciing nhu sir dung
da giao

- Khong sir dung da gido c6 bién dang, niit vd... khong dap tng yéu cau k§ thuat.

- San cong tac trén da gido lap du lan can chdng ngi.

- Kiém tra tinh trang da gido trudc khi st dung.

- Khi thi cong lap dung, thdo d& da gido, can c6 mai che hay bién bao cim di lai
O bén dudi.
10.4.1.4. An toan trong cong tdc xdy

- Trudc khi thi cong tiép can kiém tra k¥ ludng khéi xay trude do.

- Chuyén vat liéu 1én d6 cao >2m nhét thiét ding van thang, khong tung ném.

- Xay dén dd cao 1,5m ke tir mat san, can lap dung da gido roi maoi xay tiep.
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- Khong tia thang vao tuong méi xay, khong dimg trén 6 ving dé thi cong.

- Mach vira lién két giita khéi xay v6i khung bétong chiu Iuc can chén, day k.

- Ngin ngira d6 tuong bang cac bién phap: Dung bat nilong che ddy va dung gd
van dit ngang ma tudng phia ngoai, chéng tir bén ngoai vao cho khéi lugng méi xay
d6i voi tuong trén mai, tudng bao dé ngin mua.
10.4.1.5. An toan trong cong tac han

- May han c6 vo kin duoc ndi v6i ngudn dién.

- Day tai dién dén mdy dung loai boc cao su mém khi ndi ddy thi ndi bing
phuong phap han rdi boc cach dién chd ndi. Poan day tai dién ndi tir nguoén dén may
khong dai qua 15m.

- Chuoi kim han duoc 1am bang vt liéu cach dién cach nhiét tét.

- Chi ¢6 tho dién méi duoc ndi dién tir ludi dién vao may han hodc thao lip sira
chira may han.

- C6 tAm chan bang vat liéu khong chdy dé ngin xi han va kim loai ban ra xung
quanh noi han.

- Tho han dugc trang bi kinh han, giay cach dién va cac phuong tién c4 nhan
khac.
10.4.1.6. An toan trong khi thi cong trén cao

- Ngudi tham gia thi cong trén cao c6 gidy ching nhan du sirc khoé, duoc trang
bi day an toan (c6 chat luong t6t) va tai do nghé.

- Khi thi cong trén do cao 1,5m so véi mit san, cong nhan déu duogc dung trén
san thao tac, thang gap... khong dung trén thang tya, khong ding va di lai truc tiép
trén két cau dang thi cong, san thao tic phai co lan can tranh nga tir trén cao xudng.

- Khu vyc c6 thi cong trén cao déu c6 dit bién bao, rao chin hodc co mai che
chéng vat liéu vang roi.

- Khi chuan bi thi cong trén mai, nhat thiét phai lap xong hé gido vdy xung
quanh cong trinh, hé gido cao hon c6t mai nha 1a 1 tang gido ( Bang 1,5m). Gian gido
nbi voi hé thong tiép dia.
10.4.1.7. An toan cho mdy méc thiét bi

- Tét ca cac loai xe may thiét bi dwoc st dung va quéan 1y theo TCVN 5308- 91.

- Xe may thiét bi déu dam bao c6 du hd so ki thuat trong d6 néu 1 cac thong so
k¥ thuat, huéng din lap dat, van chuyén, bao quan, sir dung va sira chira. C6 so theo
doi tinh trang, sb giao ca.

- Niém yét tai vi tri thiét bi bang noi quy sir dung thiét bi 6. Bang noi dung ké
to, r0 rang.

- Nguoi diéu khién xe may thiét bi 1a ngudi duge dio tao, ¢ ching chi nghé

nghiép, cd kinh nghiém chuyén mon va cé du suc khoé.
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- Nhitng xe may c6 dan dién dong déu duoc:

+ Boc cach dién hoac che kin phén mang dién.

+ Nbi dat bao vé phan kim loai khong mang dién cia xe may.

- Két cau ciia xe may dam bao:

+ C6 tin hiéu khi may & ché d¢ lam viéc khong binh thudng.

+ Thiét bi di dong co trang bi tin hi¢u thiét bi am thanh hodc anh sang.

+ C6 co cau diéu khién loai trir kha nang tu dong mé hodc ngau nhién déng mo.
10.4.1.8. An toan cho khu vuc xung quanh

- Khu vyc cong truong dugce rao xung quanh, c6 quy dinh duong di an toan va
c¢6 du bién béo an toan trén cong truong.

- Trong truong hop can thiét co ngudi hudng dan giao théng.
10.4.1.8. Bién phdp an ninh bdo vé

- Toan bd tai san cua cong trinh dugc bao quan va bao vé chu ddo. Cong tac an
ninh bao vé dugc dac biét chi y, chinh vi vay trén cong truong duy tri ky luat lao
dong, ndi quy va ché d6 trach nhiém cia timg ngudi chi huy cong truong t6i timg can
bd cong nhan vién. C6 ché d6 ban giao 1o rang, chinh xac tranh giy mat mat va thiét
hai vat tu, thiét bj va tai san ndi chung.

- Thuong xuyén c6 doi bao vé trén cong trudng 24/24, budi ti co dién thip sang
bao vé cong trinh.

10.4.2. Bién phap vé sinh moi truong )
- Trén cong truong thuong xuyén thuc hién vé sinh cong nghi¢p. Puong di 161 lai

thong thoang, noi tip két va bao quan ngin nip gon gang. Puong di vao vi tri
lam viéc thuong xuyén dugc quét don sach sé dac biét la van dé vé sinh moi
trudng vi trong qua trinh xay dung cong trinh cac khu nha bén canh van lam viéc
binh thuong.

- Céng ra vao cua xe cho vat tu, vat liéu phai bd tri cAu rira xe, hé théng bé léng
loc dat, bun trudc khi thai nudc ra hé thong cong thanh phd.

-C6 thé bd tri han mot t doi chuyén lam cong tac vé€ sinh, thu don mat béng thi
cong.

- Do dic diém cong trinh 13 nha cao ting lai nam tiép giap nhiéu khu dan cu nén
phai co bién phap chéng bui cho toan nha bang cach dung gido dng, bd tri ludi
chéng bui xung quanh bé mit cong trinh.

- Péi v6i khu vé sinh cong truong 6 thé ky hop dong véi Cong ty moi trudng do
thi ¢& dam bao vé sinh chung trong cong truong.

- Trong cong trinh ciing ludn c6 ké hoach phun tudi nude 2 dén 3 1an / ngay (c6
thé thay d6i tuy theo diéu kién thoi tiét) lam 4m mit dudng dé tranh bui lan ra

khu vyc xung quanh.
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- Xung quanh cong trinh theo chiéu cao dugc phu ludi ngin byi dé chong bui cho
nguoi va cong trinh.

- Tai khu lan trai, qui hoach chd dé quén 40, chd nghi trua, chd vé sinh cong cong
sach sg, déy du, thuc hién di v¢ sinh ding chd. Rac thai thuong xuyén dugc don
dep, khong dé bun léy, nudc dong noi duong di 16i 1ai, gach v ngén ngang va do
dac bira bai trong vin phong. Vo bao, dung cy hong... dwa vé dung noi qui dinh.

- Hé thdng thoat nude thi cong trén coéng trudng duge thoat theo duong dng thoat
nuéc chung qua ludi chin rac vao cac ga sau d6 din ndi vao dudng 6ng thoat
nuéce ban cua khu vuc. Cudi ca, cudi ngdy yéu cau cong nhan don dep vi tri 1am
viéc, lau chui, rora dung cu lam vi¢c va bao quan vat tu, may moc. Khong dung
xe may gy tiéng On hodc xa khéi 1am 6 nhiém méi truong. Xe may chd vat lidu
ra vao cong trinh theo gio quy dinh, di ding tuyén, thing xe c6 phil bat dua
chdng bui, khong dung xe may c6 tiéng 6n 16n lam viéc trong gid hanh chinh.

- Cubi tuan lam tong vé sinh toan cong truong. Pudng chung lan cin cong

truong dugc tudi nude thuong xuyén dam bao sach sé va chong bui.
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CHUONG 10. KET LUAN VA KIEN NGHI
10.1. Két luan

10.1.1.Kién tric

Cong trinh nam trong trung tim thanh phd, c6 4 mit giap dudng, giao thong
thuan tién di lai va tao thém vé hién dai cho thanh phé. Chung cu dugc quy hoach hop
1y ¢6 khu vui chot, giai tri, san van dong tao diéu kién sinh hoat thuan lgi cho nguoi
dan. Mat béng cong trinh dugc bd tri hai hoa dam bao moi truong xanh, sach va nhu
cAu di lai thuén loi cho nguoi dan.
10.1.2.Két ciu

Nén va moéng c6 vai tro dic biét quan trong, ndé quyét dinh rat 16m téi tudi tho
khai thac cong trinh. Khong nhiing thé khi thiét ké nén méng can phai chii y dén cong
trinh 1an cén, dua ra cac phuong an dé dam béo tinh bén viing ciia cong trinh xay dung
va dam bao khong 1am anh huong toi két cau ciia cong trinh 1an can.

Giai phap nén méng dugc lya chon khong chi phu thudc vao kha ning dap ung
tinh bén viing cia cong trinh ma con phu thudc bién phap thi cong, diéu kién kinh té
va cong trinh 1an can.

Giai phap mong coc khoan nhoi 14 giai phap hoan toan pht hop véi cong trinh.

Viéc lwa chon giai phap két ciu 1a khung bé tong cbt thép toan khdi két hop véi
véach va 161 cliig tao nén mot hé két cau 1a hoan toan phi hgp. Nham chinh xac hoa so
d6 tinh véi so dd thyc ciia cong trinh tién hanh Iya chon giai phap tinh toan khung
khong gian.

Céc 6 ban lién két voi dam bién thi tai d6 san lién két khép véi dam, lién két gitra
céc 0 ban v6i dam chinh, dim phy & giira thi tai d6 1a lién két ngam voi dam. Sir dung
hai so d6 chinh: so d6 khdp déo va so do dan hoi.

Cau thang duoc quan tdm rat 16n, vi né anh huong giao thong, khong nhitng thé
viéc thoat hiém cling dugc dat 1én hang dau, d6 bén va viing chic cua két cAu doéng vai
tro hét stc quan trong khi khai thac cong trinh.

Phuong phéap tinh toan cu thang: xem ban thang lam viéc theo phuong canh ngin va
so d6 tinh 13 ddm don gian mot dau ké 1én tudng va mot dau ké 1én con.
10.1.3.Thi cong

~ Thi cong la cong viée hét sirc quan trong, d6 la cong viéc dua y dé~cﬁa nguoi
thiét k& vao de tao ra san pham dau ra la ngo6i nha. Qua trinh thi cong dien ra trong
mot thoi gian dai vi vay doi hoi qua trinh giam sat phai chat ché va bién phap thi cong
phai dugc tudn thu nghiém ngat dé ddm bdao chat luong cta cong trinh cling nhu cong
tac an toan lao dong.
10.2.Kién nghi

Khi thi cong x4y dung cong trinh bén thi cong cha y nhiing van dé sau:
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+ Cong tac dinh vi cong trinh phai dugc bén thi cong thyc hién mot cach nghiém tic,
phai giam sat chit ché v6i sy c6 mat cia giam sat A va giam sat chi dau tu.
+ Thi cong méng ding quy trinh thiét ké
+ C6t thép duoc gia cong theo dung thiét ké, dam bao du sd lugng va phai c6 mau thi
nghiém cua co quan chuyén mén. Phai vé sinh thép chd trude khi ndi thép va do bé
tong, thép phai dugc ndi dang quy cach, du khoang cach, thép khong dugc x6 1éch khi
d6 bétong.
+ Van khudn da gido phai dung v6i bai thau phai gong neo can than trudc khi d6 bé
tong, tranh bi phinh va sai tiét dién thiét ké, sup d6 gay thiét hai va mat an toan lao
dong.
+ Dung bétong thuong pham trong qua trinh thi cong. Gidm sat thi cong phai kiém tra
d6 sut dé dam bao du tiét dién cu kién ciing nhu 16p béténg bao vé. Phai tién hanh
duc miu dé kiém tra.
+ Thao d& véan khudn khi bétong da dam bao du cuong dg, khi thdo van khuon phai
thudng xuyén quan sat tinh trang cac bo phan két ciu, néu c6 hién tuong bién dang
phai ngung thdo va bio cdo cho can b k¥ thuat thi cong.
+ Cong tac xay phai dam bao ding quy trinh, quy pham
+ Trat phai phang dt méc vita va phai ding quy trinh.
+ Cong tac Op, lat dam bao k¥ thuat.
+ Pién nudce phai dam bao luu lugng, va cudng do chiéu sang.
+ Phuong tién thi cong va tai nguyén thi cong bén thi cong phai dam bao nhu can truc
thap, may van thiang, may xuc, 6t6 van chuyén...
+ Phai dam béao cac yéu cau: giam bui, khong gay on cho khu vuc lan cén, dam bao an
toan giao thong va an toan lao dong trén cong truong.

Dic biét chl ¥ t6i cong tac an toan lao dong cho ngudi va thiét bi. Thi cong dam
bao tién do ting phan ciing nhu tong thé cong trinh dé chii dau tu co thé dua cong

trinh vao sir dung dting thoi gian dy kién.
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