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NHIEM VU PO AN

1. Noi dung va cac yéu cau can giai quyét trong nhi¢m vu do an tét nghi¢p
(v€ 1y luan, thuc tién, cac so liéu can tinh toan va cac ban v¢).
Noi dung hudng dan:

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

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

CAN BQ HUONG DAN PO AN TOT NGHIEP

Ngwoi huéng din két ciu:

|3 Lo TZ TR 155 o SO

HOC ham, NOC VI i v

Nguwoi huwéng din thi cong:

| QT 1< o

HOC ham, NOC VI cuviviiiiiiiiic e

Dé tai tot nghiép duoc giao ngay 06 thang 04 nim 2015
Yéu cau phai hoan thanh xong trudc ngay 11 thang 07 nam 2015.

Pa nhan nhiém vu PATN Da giao nhiém vu DPATN
Sinh vién Ngwoi hwong dén
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Hdi Phong, ngay ...... thang........ nam 2015
HIEU TRUONG

GS.TS.NGUT Tran Hiru Nghi

LOTMO DAU

Qua 4,5 nam hoc tip va rén luyén trong truong, dugc sy day dd va chi bao tan
tinh chu d4o cta cic thiy, cic cb trong truong,dic biét cac thiy cd trong
khoaXay Dung - Pai hoc Dan Lap Hai Phong em da tich luy dugc cac kién thire
can thiét vé nganh nghé ma ban than da luya chon.

Sau 14 tuan 1am do an tét nghié¢p, dugc sy hudng dan ctia T6 bd mon Xay
dung DD&CN, em di chon va hoan thanh db an thiét ké voi dé tai: “Trung tam
cong nghé - Pai hoc quoc gia Ha Ngi”. Dé tai trén 1a mot cong trinh nha cao
tang bang bé tong cdt thép, mot trong nhimg linh vuc dang phd bién trong xay
dung cong trinh dan dung va cong nghi€p hi¢n nay & nudc ta. Cac cong trinh
nha cao tang da gop phan lam thay dbi dang ké bo mat do thi ciia cac thanh phé
16n, tao cho cac thanh phé nay c6 mot dang vé hién dai hon, gop phﬁn cai thién
moi trudng lam viée va hoc tip ctia ngudi dan vén ngdy mot dong hon & céc
thanh phd 16n nhu Ha Noi, Hai Phong, TP HO Chi Minh...Tuy chi 1a mot dé tai
gia dinh va ¢ trong mot linh vuc chuyén mén 1a thiét ké nhung trong qua trinh
lam dd 4n da giap em hé théng duoc céc kién thirc di hoc, tiép thu thém duoc

mot s kién thitc méi, va quan trong hon 1a tich luy duoc chut it kinh nghiém
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gitip cho cong viéc sau nay cho du c6 hoat dong chil yéu trong cong tac thiét ké

hay thi cong. Em xin bay t6 1ong biét on chan thanh toi cac thiy cb gido trong
truong, trong khoa Xay Dung dic biét 1a thdy NG&é PUC DUNG, thay
LUONG ANH TUAN d3 tryc tiép hudng din em tan tinh trong qua trinh 1am
d6 an.

Do con nhiéu han ché vé kién thirc, thoi gian va kinh nghiém nén dd an cua
em khong tranh khoi nhitng khiém khuyét va sai sot. Em rat mong nhan dugc
cac v kién dong gop, chi bao cua cac thly cd dé em c6 thé hoan thién hon trong
qua trinh cbng tac.

Hai Phong, ngay 18 thang 7 ndm 2015
Sinh vién

NGUYEN VAN THIEN

PHAN I
10%
GIAI PHAP KIEN TRUC

GIAO VIEN HUONG DAN : NGO bUC DUNG
SINH VIEN THUC HIEN : NGUYEN VAN THIEN

LOP : XD1401D
MA SO sv :1012104053

CAC BAN VE KEM THEO:
1.MAT BANG TONG THE.
2.MAT BANG TANG 1+2.
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3.MAT BANG TANG DPIEN HINH.
4.MAT BANG MAI.

5.MAT DUNG TRUC 1-14

6.MAT DPUNG BEN A - D

Sinh vién: Nguyén Vin Thién - XD1401D
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CHUONG 1 ] ]
KIEN TRUC

1.1.Giéi thi€u cong trinh
- Tén cong trinh: Trung tdm Cong nghé - Pai hoc quéc gia Ha Noi1
- Dia diém x4y dung: 104 dudong Xuin Thuy,Cau Gidy,Ha Nbi.
- Bon vi chu quan: Truong dai hoc Cong Nghiép - Ha Noi.
- Thé loai cong trinh: Pai hoc quéc gia Ha Noi.
- Quy mo6 cbéng trinh:
Cong trinh ¢ 9 ting hop khdi:
+ Chiéu cao toan bo cong trinh: 29,7 m
+ Chiéu dai: 54,6m

+ Chiéu rong: 17,2m
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MM/DUNG TRUC 1-14

Hinh 1.1: Mat dirng cong trinh
Cong trinh dugc xay dung trén khi dit dd san gat bang phing va c6 dién tich xay
dung khoang 890m2 nam trén khu dat c6 tong dién tich 1050 m2.
- Chtc nang phuc vu: Cong trinh dugc xay dung phuc vu véi chic nang dap ung

nhu cau hoc tap va lam viéc cho can bd, nhan vién va toan thé sinh vién cua trudong.

Sinh vién: Nguyén Vin Thién - XD1401D 10
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Tang 1: GOm céc phong lam viéc, sanh chinh va khu v¢ sinh...
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MAT BANG TANG 1

Hinh 1.2: Mt tingl

Tang 2: Gom cac phong lam viéc, phong dao tao chat lugng cao va trung tam

chuyén giao cong nghé.
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Hinh 1.3: Mit bang ting 2

@

Tang 3 dén tang 11: Gom cac phong lam viéc, hoc tip, nghién ctru va thuc hanh

danh cho cac khoa chuyén nghanh.

Sinh vién: Nguyén Vin Thién - XD1401D
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Hinh 1.4: Mt bang tang 3-8
1.2. Giai phap thiét ké kién truc:
1.2.1.Gidi phdp té chivc khong gian thong qua mdt bang va mdt cit cong trinh.
+ Thiét ké tong mat bang tuan thil cic quy dinh vé chi gidi dudng do va chi gidi xay
dung.
+ Téng mat bang duoc chia lam 3 phan chinh: Phan nha & ,phan cdy xanh va mot
s6 cong trinh phuy trg. Cong trinh dugc xay dung trén khu dit c6 dién tich khé 16n ¢ vi
tri st mat duong, nén rat thuan tién cho b tri khong gian cdy xanh va giao thong di
lai.
+ Mit chinh cong trinh nhin ra duong rong 20m, mit bén cong trinh tiép giap
voiduong ndi bo rong 12m.
+ Céng trinh dy kién x4y dung s& mang phong cach kién trac hién dai, hai hoa

véikhung canh hién cé.

Sinh vién: Nguyén Vin Thién - XD1401D 12
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MAT BANG TONG THE
Hinh 1.5: Mt bang tong thé
1.2.2.Gidi phdp té chivc khong gian thong qua mdt biang va mdt cit cong trinh.

- Cong trinh dugc bo tri trung tam khu dét tao su bé thé cling nhu thuan tién cho
giao thong, quy hoach tuong lai ctia khu dat.

- Cong trinh gdm 1 sanh chinh tang 1 dé tao sy bé thé thoang dang cho cong trinh
d6ng thoi dau nat giao théng chinh cia toa nha.

- V¢ sinh chung duoc b tri tai mdi tﬁng, & cudi hanh lang dam bao su kin ddo cling
nhu v¢ sinh chung ctia khu nha.

1.2.3.Gidi phdp vé mat dirng va hinh khoi kién triic cong trinh.

- Cong trinh dugc thiét ké dang hinh khi theo phong cach hién dai va sir dung cac
mang kinh 16n dé toat 1én sy sang trong cling nhu dic thu ciia nha 1am viéc.

- Vé bé ngoai ctia cong trinh do dic diém co cau bén trong vé mit bd cuc mit bang,
giai phap két cdu, tinh ning vat liéu ciing nhu diéu kién quy hoach kién tric quyét
dinh. & day ta chon giai phap duong nét kién triic thang, két hop véi cac bang kinh tao
nén nét kién trac hién dai dé phu hop véi tong thé ma van khoéng pha v& canh quan
xung quanh noi riéng va canh quan do thi ndi chung.

1.2.4.Gidi phdp giao théng va thodt hiém ciia céng trinh.

- Giai phép giao thong doc : D6 1a cac hanh lang duoc b tri tir tang 2 dén tang 8.
Céc hanh lang nay dugc ndi voi cac nit giao thong theo phuwong dimg (ciu thang),
phai dam bao thuan tién va dam bao luu thoat ngudi khi c6 su cb xdy ra. Chiéu rong
cua hanh lang 1a 3,0m, cua di cac phong c6 canh mo ra phia ngoai.

- Giai phap giao thong dtng: cong trinh duoc bd tri 2 cau thang bd va 2 cau thanh

may d6i ximg nhau, thuén tién cho giao thong di lai va thoat hiém.

Sinh vién: Nguyén Vin Thién - XD1401D 13
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- Giai phap thoat hiém: Khoi nha c6 hanh lang rong, hé théng cua di, hé théng

thang may, thang bo dam béao cho thoat hiém khi xay ra sy cé.
1.2.5.Gidi phdp thong gié va chiéu sing tw nhién cho céng trinh.

Théng hoi, thoang gi6 13 yéu cau vé sinh bao dam strc khoe cho moi ngudi 1lam
viéc dugc thoai mai, hi¢u qua.

- V& quy hoach: Xung quanh 12 bdn hoa, cdy xanh dé dan gio, che nang, chin bui,
chéng on...

- V& thiét ké: Cac phong lam viéc dugc doén gio truc tiép, va don gié qua cac 15
clra, hanh lang dé dé dan gi6 xuyén phong.

- Chiéu sang: Chiéu sang ty nhién, cic phong déu c6 cic ctra sd dé tiép nhan anh
sang bén ngoai. Toan bd cac cira sd duoc thiét ké c6 thé md canh dé tiép nhan 4anh

sang tu nhién tir bén ngoai vao trong phong.

Sinh vién: Nguyén Vin Thién - XD1401D 14
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1.2.6.Gidi phdp so bj vé hé két cau va vit liéu xdy dung cong trinh.

- Giai phap so bg lya chon hé két cAu cong trinh va cau kién chiu luc chinh cho
cong trinh: khung bé tong cdt thép, két ciu gach.

- Giai phap so bd Iya chon vat liéu va két cau xay dung: Vat li€u sir dung trong
cong trinh chu yéu 1a gach, cat, xi mang, kinh.... rit thinh hanh trén thi trudng, hé
thdng cira di , ctra s6 duoc lam bang gd két hop vé6i cac vach kinh.

1.3. Két luin

Do cong trinh trong ving khi hdu néng 4m ,cac giai phap hinh khéi ,qui hoach
va giai phap két cau phai dugc chon sao cho ching dam bao dugc trong nha nhing
diéu kién gan véi cac diéu kién tién nghi khi hau nhat d6 1a :

+Nhiét do khong khi trong phong
+P9 am ctia khong khi trong phong
+Van tdc chuyén dong ciia khong khi
+Cac diéu kién chiéu sang
=>Céc diéu kién tién nghi can duoc tao ra trudc hét bang cac bién phap kién tric xay
dung nhu to chtrc thong gié xuyén phong vao thoi gian nong ,ap dung két ciu che nang va
tao bong mat cho ctra s6 ,dong thoi ap dung cac chi tiét két cau chéng mua hit .

Céc phuong tién nhan tao dé cai thién ché do nhiét chi nén ap dung trong truong
hop hiéu qua can thiét khong thé dat téi bang bién phap kién truc.

Ngoai ra con can phai dam bao mdi lién hé rong rdi va chit ché giita cac cong
trinh va to hop cong trinh véi méi truong thién nhién xung quanh D6 1a mot trong
nhiing bién phap quan trong nhat dé cai thién vi khi hau .

Dbé dat duoc diéu do,két ciu bao che cua cong trinh phai thyc hién nhiéu churc
ning khac nhau : bao dam thong gid xuyén phong dong thoi chéng tia mat troi chiéu
truc tiép chéng duoc mua hét va d6 choi cta bau troi .

Ta chon giai phéap kién tric cd gang dat hiéu qua hop 1y va hai hoa theo cac
nguyén tic sau :

+Bao dam xac dinh huéng nha hop 1y vé qui hoach tong thé ;
+T6 chirc thong gi6 tu nhién cho cong trinh ;

+Dam bao chéng néng ;che nang va chdng choi ;

+Chong mua hat vao nha va chéng thim cho cong trinh ;
+Ch6ng hép thu nhiét qua két cAu bao che ,dic biét 1a mai ;

+Bdo dam cdy xanh bong méat cho cong trinh

- Cong trinh dugc thiét ké dap tmg t6t nhu ciu 1am viéc cua ngudi st dung, canh
quan hai hoa, dam bao vé my thuat, d6 bén vimg va kinh té, bao dam méi trudng va

diéu kién lam viéc ctia can bd, cong nhan vién.

Sinh vién: Nguyén Vin Thién - XD1401D 15
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- Cong trinh dugc thiét ké dua theo tiéu chuan thiét ké TCVN 4601-1998

Sinh vién: Nguyén Vin Thién - XD1401D
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PHAN II
45%
KET CAU

GIAO VIEN HUONG DAN : NGO PUC DUNG
SINH VIEN THUC HIEN : NGUYEN VAN THIEN

LOP : XD1401D
MA SO sv :1012104053
*NHIEM VU:

1.TINH KHUNG TRUC 2 (CHAY KHUNG PHANG)
2.TINH SAN TANG 4

3.TINH HE DAM COT KHUNG TRUC 2

4.TINH CAU THANG BO TRUC 4-5

5.TINH MONG KHUNG TRUC 2
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CHUONG 2
LWA CHON GIAI PHAP KET CAU

2.1. cac co s¢ tinh toan
2.1.1. Cac tai liéu sw dung trong tinh toan:
+TCXDVN 356-2005 Két cau bé tong cdt thép. Tiéu chun thiét ké.
+TCVN 2737-1995 Tai trong va tac dong. Tiéu chuan thiét ké.
2.1.2. Tai liéu tham khdo:

Hudng dan sir dung chuong trinh SAP 2000.

San bé tong cot thép toan khéi - Gs Ts Nguyén Dinh Cong

Giao trinh giang day chuong trinh SAP2000 - Ths Hoang Chinh Nhan.

Két cau bé tong cot thép (phan két cau nha cira) — Gs.Ts Ngo Thé Phong, P.Ts Ly
Tran Cuong, P.Ts Trinh Kim Pam, P.Ts Nguyén Lé Ninh.

2.1.3. Vit liéu dung trong tinh todan:
2.1.3.1. Bé t6ng: Theo tiéu chuan TCXDVN 356-2005

+ Bé tong voi chat két dinh 1a xi mang cung véi cac cbt lidu da, cat vang va dugc
tao nén mot cdu trac dic tric. V&i ciu trac nay, bé tong co khdi luong riéng ~ 2500
KG/m3.

+ Bé tong dugc dudng ho ciing nhu dugc thi nghiém theo quy dinh va tiéu chuan
cua nudc Cong hoa xa hdi chu nghia Vi¢t Nam. Cép dd bén chju nén cua bé tong dung
trong tinh toan cho cong trinh la B20.

* Vi trang thai nén:

+ Cudng do tinh toan vé nén: R, =11,5 MPa =115 KG/cm

* Vi trang thai kéo:

+ Cuong d tinh toan vé kéo : Ry = 0,9 MPa = 9 KG/cm2.
2.1.3.2. Thép:

Cudng do cua cdt thép cho trong bang sau:

Cuong d6 tinh toan
Nhom thép (MPa)
Rs Rsw Rsc
Al 225 175 225
All 280 225 280
Alll 355 285 355

Sinh vién: Nguyén Vin Thién - XD1401D 18
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Thép lam c6t thép cho cau kién bé tong cot thép dung loai thép soi thong thuong
theo tiéu chudn TCVN 5575 - 1991. Cét thép chiu luc cho céc dam, cot dung nhom

AlL AIIL, cot thép dai, cbt thép gia, cot thép ciu tao va thép dung cho ban san dung
nhom Al.
2.2. Lua chon cc phwong 4n két ciu
2.2.1. Cdc lwa chon cho gidi phdp két cdu chinh.
Can ctr vao:
- Piac diém kién trac va dic diém két cdu cua cong trinh
-Tham khao ¥ kién cta cac nha chuyén mon va dugc su dong ¥ cua thay gido
huéng dan
Em di dén két luan lya chon phuong 4n san suon toan khéi dé thiét ké cho cong trinh..
2.3. Phan tinh toan cu thé

2.3.1.Chon so dé két ciu, ban vé mdt bang két ciu:
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Hinh 2.1: Mit bang két ciu tang dién hinh
2.3.2. Xdc dinh so b tiét dién san, dam, cét :
2.3.2.1 San:

Cong thirc xac dinh chiéu day ciia san : h, = D
m

Cong trinh ¢6 2 loai 6 san: 7,2 x 42mva 2,8 x 4,2 m

2.3.2.1.1.0 ban loai 1: (L1 xL2=4,2 x 7,2 m)
Xét ti 86 : I—2=E=1,71<2
l, 4,2

Vay 6 ban 1am viéc theo 2 phuong = tinh ban theo so d6 ban ké 4 canh.

Sinh vién: Nguyén Vin Thién - XD1401D 19
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Chiéu day ban san dugcxac dinh theo cong thirc :

D .
h, = E-' ( I: canh ngdn theo phuong chiu luc)

Vo1 ban ké 4 canh ¢6 m= 40+ 50 chon m= 45
D=0.8 +1.4 chon D=1,1

1,1x4200

Vaytaco h, = =102,7mm =10 cm

2.3.2.1.2. O ban loai 2 :(L1 x L2=2,8 x 4,2m)
. 4,2
Xéttiso: +=-"—=15<2
ét ti sO L 2.8

Vay 6 ban lam viéc theo 2 phwong = tinh ban theo so d6 ban ké 4 canh

1,1x2800
Taco h, =T:68,44mm: 7cm

( Chon D= 1,1; m=45)
KL: Vay ta chon chiéu day chung cho cac 6 san toan nha 13 10 cm

2.3.2.2. Dam:
I—d

Chidu cao tiét dién: N =——
md
mg= [ 10-12 v&i dam chinh
{ 12-16 v6i dam phu
Lg- 13 nhip ctia dam.

+ Dam chinh ¢6 nhip =7.2m —>h = %: 600mm — h=60cm —b=25cm

+ Dam chinh ¢6 nhip=2,8m —h = %: 255mm — h=25cm —b=25cm

+ Dam phu c6 nhip = 4,2 m — h = %: 300mm  —> h=30cm —>b=22cm

+ Dam doc ¢c6 nhip=4,2m —h :%: 300mm — h=30cm —b=22cm

Trong do6: b = (0,3—0,5)h
2.3.3. Xdc dinh tdi trong tac dung lén cong trinh:
2.3.3.1. Tinh tai

- San mai:

Trong lugng cac 16p mai dugc tinh toan va lap thanh bang sau
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Béng 2.1: Bing trong lwgng cac 16p mai

) y Téi trong He sb T,éi tr(_)rllg
TT | Tén cac lop cau tao (KGIm3) d(m) | tiéu chuan tin.cafly tinh toan
(kG/m2) (kG/m2)
1 | Vita chdng thim 1800 | 0,025 45 1,3 58,5
2 | Lép BT xi tao dbc 1800 0,01 180 1,1 198
3 BT cbt thép 2500 0,1 250 1,1 275
4 | Lbp vira trat tran 1800 | 0,015 27 1,3 35,1
Tong 502 566,6
- San cac tang:
Trong lugng céc 16p san dugc tinh toan va lap thanh bang sau :
Bang 2.2: Bang trong lwgng cac 16p san day 10 cm
rr| Teneiel | s | deocun | 2] o
- (kG/m?) - (KG/m°)
1 Gach cremic 2000 0,008 16 1,1 17,6
2 Vita 16t 1800 0,015 27 1,3 35,1
3 BT cbt thép 2500 0,1 250 1,1 275
4 | Tran trang tri 1800 0,015 27 1,3 35,1
Tong 320 362,8
- San WC:
Bang 2.3: Bang trong luwgng cac 16p san WC day 10cm
rr| Teneiel | 0 s | e | B35 | o
; (KG/m?) ; (KG/m?)
2 3 4 5=3x4 6 7 =5x6
1 | Gach chéng tron 2000 0,01 20 1,1 22
2 Vita 16t 1800 0,015 27 1,3 35,1
3 BT chong thim 2500 0,04 100 1,1 110
4 | Ban BT cbt thép 2500 0,1 250 1,1 275
5 Vita trat tran 1800 0,015 27 1,3 35,1
6 Puong 6ng KT 30 1,3 39
Tong 454 516,2
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- Twong bao che:

Tinh trong luong cho 1m? tuong 220; gom:

+Trong luong khdi xay gach: g,= 1800.0,22.1,1 = 435,6 (kG/m?)

+Trong luong 16p vira trat dayl,5 mm: g, = 1800%0,03x1,3 = 70,2 (kG/m?)

+Trong lugng 1 m” tudng g/c 220 1: Guong = 435,6 + 70,2 = 505,8 (KG/m?)

Trong lugng ban than cua cac cau kién.

Tinh trong lwong cho 1m? tudng 100; gdm:

+Trong luong khdi xay gach: g,= 1800.0,10.1,1 = 217,8 (kG/m?)

+Trong lugng 16p vira trat dayl,5 mm: g, = 1800x0,03x1,3 = 70,2 (kG/m?)

+Trong lugng 1 m” tudng g/c 100 1: Guong = 217,8 + 70,2 = 288 (KG/m?)

Trong lugng ban than cua cac cau kién.

- Tinh trong lwong cho 1 m dam:

+ Véi dam kich thude 25x60: g = 0,25x0,6x2500x1,1 = 412,8 (kG/m)

+ V&i dam kich thude 25x25: g = 0,25x0,25x2500x1,1 = 171,88  (KG/m)

+ Vi dam kich thude 22x30: g = 0,25x0,35x2500x1,1 = 181,5 (kG/m)

2.3.3.2 Hoat tai san:

Theo TCVN 2737-95 hoat tai tiéu chuan tac dung 1én san la:

Déi véi phong lam viée : g = 200 (kG/m?) — g = 200x1,2 = 240 (kG/m?)

Déi véi hanh lang: = 300 (kG/m?) — g = 300x1,2 = 360 (kG/m?)

Ddi véi WC: q =200 (kG/m®) — g = 200x1,3 = 260 (kG/m?)

Déi v6i tAng ap mai: qmai = 75 (kG/m?) — gmai tt = 75x1,3 = 97,5 (kG/m?)

2.3.3.3 Tai trong gio:

Theo tiéu chuan TCVN 2737 - 95 véi nha dan dung c6 chiéu cao nhd hon 40 m thi
chi can tinh véi ap luc gi6 tinh

ap lyc tiéu chuan gié tinh tac dung lén cong trinh dugc xéac dinh theo cong thirc ciia
TCVN 2737-95

W =n.W,. k.c

W,: Gia tri cua ap luc gid ddi véi khu vue Ha Noi ; W, = 95 (kG/mZ)

n: hé sb do tin cay; y = 1,2

k: Hé sb tinh dén sy thay ddi cua ap luc gi6 theo do cao so véi mbc chuin va dang
dia hinh; hé s6 nay tra bang cua tiéu chuan

c: Hé sb khi dong ldy theo bang ciia quy pham. Vi cong trinh c¢6 mit bang hinh
chir nhat thi: Phia d6n gi6: ¢ = 0,8 Phia hut gi6: c=-0,6

— Phiadon gio: Wg=1,2.95.k.0,8=91,2.k
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— Phiagio hat: W, =1,2.95. k. (-0,6) =-68,4 .k

Nhu vay biéu do ap luc gi6 thay ddi lién tuc theo chiéu cao mdi ting .

Thién v€ an toan ta coi tai trong gioé phan bo déu trong cac tang :

Tang 1 hé s6 k ldy & cao trinh +3.3m ndi suy ta co k = 0,812

Tang 2 hé s6 k 1y & cao trinh +6,6m ndi suy ta c6 k = 0,9184

Tang 3 hé s6 k 1y & cao trinh +9,9m néi suy ta c¢6 k = 0,9976

Tang 4 hé s6 k 1y & cao trinh +13.2m ndi suy ta c6 k= 1,0512

Tang 5 hé s6 k ldy & cao trinh +16,5m ndi suy ta c¢6 k = 1,095

Tang 6 hé s6 k 1dy & cao trinh +19,8m ndi suy ta co k = 1,128
Tang 7,2 hé s6 k 1dy & cao trinh +23,1m ndi suy ta co k = 1,1579

Tang 8 hé s k 1dy & cao trinh +26,4m ndi suy ta co k = 1,1876

Véi budce cot 1a 4,2 m ta co:

- Don tai trong gié vé khung K2

Bang 2.4: Bang tai trong gi6 tac dung 1én céng trinh (kG/m?)

Ting an Héso | Wy=91,2.k | Wy=684Kk | qg=Wy4.42 | gn=W,.4,2

trinh K (kG/m2) (kG/m2) (kG/m) (kG/m)

1 +3,3 | 0,812 74,0544 55,54 311,03 233,268

2 +6,6 | 0,9184 83,758 62,818 351,784 263,835

3 +9,9 | 0,9976 90,981 68,236 382,12 286.59

4 | +13,2 | 1,0512 95,1869 71,9 399,785 301,98
5 |+16,5| 1,095 99,864 74,898 419,43 314,57

6 |+19,8 | 1,128 102,87 77,155 432,054 324,051
7,2 | +23,1 | 1,1579 144,005 108,004 604,821 453,62
8 |+26,4 | 1,1876 171,091 128,318 718,582 538,93

Dé thién vé an toan trong qua trinh thi cong ta bo qua lyc tip trung do tai trong gid

tac dung tai mép cua khung .

Vay tai trong gi6 tac dung lén khung chi bao gém tii trong phan bd q theo timg tang.
2.3.4 Kich thuéc tiét dién cot:

I&n san phong:

362,8 = 602,8 (kg/m?)

tong tai trong tac dung lén

Ta c6 tong tai trong tac dung

Js = Ps + Qs = 240 +

san hanh lang:

O &
13

/
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On = Pri + O = 360 + 362,8 = 722,8 (kg/m?)

tong tai trong phan bd trén san mai:
Om = Pm + Om = 97,8 + 566,6 = 664,1 (kg/m®)

N n . kN
Dién tich ti€t dién cOt xac dinh theo cong thirc: A= Y

+) Dién truyén tai cua cot truc :
a, Cot truc B:
Dién truyén tai cta cot truc B:

Se=(22+20a2-20 ",

Luc doc do tai phan bd déu trén ban san:N; = 0s.Sg = 602,8.21 = 12658,8 ( kg)
Luc do tai trong twong ngan day 220 mm:

N, = g.lhy = 505,8.(7,2/2 +4,2). (3,3) = 12998,7(kg)

Véi g= 505,8 (kg/m?)

Luc do tai phan bd déu trén ban san mai:

N3= qm.Sg = 664,1.21 = 13946,1( kg).

Véi nha 8 ting ¢t 7 san phiing va 1 san moi:

N=YnN=72.(N; +N,) + N;=7,2.( 12658,8 +12998,7)+13964,1 =198680,1
(kg).

Pé ké dén anh hudng cua momen tachonk=1,1

— A=— = RLI98680.L - 1900,4(cm?)
R 115

Vay ta chon kich thuéc cot be.h;=25x 75 voi A = 1875 cm?
b, Cot truc C: cot truc C cu dién chiu tai Scbéng dién chiu tai cua cdt truc B non
ta chon kich thudc tiét dién cot truc C (be.he = 25 X 75) bang vdi cot truc B.
¢, Cot truc A:

Dién truyén tai cot truc A:

Sa= 7—22 4,2=1512 (mM?)

Luc doc do tai phan bd déu trén ban san:
N;=0..Sg = 602,8.15,12 = 9114,3 ( kQg)
Luc do ti trong tudng ngan day 220 mm:
N, = glchy = 505,8.(7,2/2 +4,2). (3,3) = 13019,3(kg)
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Véi gi= 505,8 (kg/m?)

Luc do tai phan bd déu trén ban san mai:

N3= Om.Sg = 664,1.15,12 =10041,2( kg).

Véinha 8 tAng ct 7 san phiing va 1 san moi:
N=YnN=72(Ny+N,)+N;3=7,2.(9114,3 +13019,3)+ 10041,2 = 169399,69
(k).

bé ké dén anh hudng cua momen ta chonk =1,1

_, A= KN _ 1116939969 _ 1620,3(cm?)
R 115

Viy ta chon kich thude cét b.h.= 25 x 65 véi A= 1625 cm®

d, Cot truc D: cot truc D ct dién chiu tai Scbéng dién chiu tai cua cOt truc A nén

ta chon kich thuée tiét dién cot truc D (be.he = 25 X 65cm) bang véi cot truc A
+ Cang 10n cao luc doc cang gidm non ta chon
Cot B,C Chon bc x he = 25x75 cho tﬁng 1,2,3
Chon be x he = 25x65 cho tang 4,5,6
Chon be x he = 25x55 cho tang 7,8
Cot A,D Chon be x he =25x65 cho tang 1,2,3
Chon be x he =25x55 cho tang 4.5,6
Chon be x he = 25x45 cho tang 7,8
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Hénh 2: so @ homh hoc khung K2
2.3.5. Dén tdi trong lén khung K2:
Tai trong tac dung 1én khung K2 s& bao gdm:
A. Tinh tai:
a.1) Tang 2 dén tang 8:
- Tai tam giéac SO = gqu I,
- Tai hinh thang :qq=Kkxqx Iy
- Tai hinh chit nhat S Qu=0gx Iy
Trong do:
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q: tai phan bd trén dién tich san. q = 362,8 kg/m%  gm= 539,1 kg/m’ . g= 566,6

kg/m?
k: hé sb truyén tai. (k=1 - 26°+ 6% 6 = Z'Tl)
2
STT Tén 0 L, L, 6= % K=1-26+ &°
1 01 42 7,2 0,29 0,94
2 02 2,8 4,2 0,33 0,927

a.1.1) Tdi phin bo

* Nhip A-B va C-D
- Do san dang hinh thang 2 phia truyén vao:
gy = kxgsx l; = 0,94x362,8x(4,2 - 0,22)= 1357,3 (kG/m)
- Do trong lugng tudng gach 0,22 xay trén dam cao 0.6m:

gt =0Qg:x hy= (3,3-0,6)x 505,8= 1365,66 (kG/m)
Téng: qas = Je.p =1357,3 +1365,66 = 2722,96(kG/m)
*NhipB-C

- Do san dang tam giac 2 phia truyén vao:

Qo= (5/8) x gex |, = 0,625x362,8x(2,8 — 0,22)= 585,015 (KG/m)

Téng: qg.c = 585,015 (KG/m)

-
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Hinh 2.5: Mt bang phén tai ting 2-8

®
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a.1.2) Tdi tdp trung:
Dién tich cac 6 san phan bdS,= 3,96 m?; S;=3,45 m?

Bang 2.5: Bang tinh tii trong tip trung tai niit(ting 2-8)

Tén tai trong Cong thurc tinh Két qua
Tinh Ga (truc A)
+Do s:rg ztr;(y:;/:% (Qsan= 0:xS,=362,8x3,96 1436,7(kg)
+Dam doc 22x30 (ggim = 181,5(kG/m) Qaamx | = 181,5x4,2 762,3(kg)
+ Tudng 220 (Qune = 505,8 (KG/m? wome X(N-Ng)x 10,7
Tu(‘yig co f:?;a nghén hé 56(0,7 ) q:t5og5,8(x3>j,2xo,7 4461 156(kg)
Ga=Gp = 6659,86(kG)
Tinh Gg ( truc B)
+ SaN gean = 362,8(kG/m)? 9sx(S,+S3)=362,8.(3,96+3,45) | 2688,35 (kg)
+Dam doc 22x30 (ggam = 181,5(kG/m) Jaamx | = 181,5x4,2 762,3 (kg)
+ Tuong 220 (Yusne = 505,8 (KG/m? roneX | X(D-
Tuongg co cfjett nhgan hé sb 5),7,2 ) hd)XO,73;05g,8x3,(0><4,2><0,7 461,156
Gg=Gc¢ = 7911,8(kG)

a.2) Tang mdi:
tai phan b trén dién tich san. q,=566,6 (kG/m)

7200 2800 7200,
Ll
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52=396 223,06 l I l £
l EEX E=YT l I l S
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}: =9
| $1=08
2=396 23,
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Hinh 2.6: Mt bang phén tii ting mai
a.2.1) Tii phéin bé
* Nhip A -B
- Do san dang hinh thang 2 phia truyén vao:
q= kxqgsx |l = 0,94x566,6x(4,2-0,22)= 2119,76(kG/m)
Tong: qag = 2119,76 (KG/m)
* NhipB-C
- Do san dang tam giac 2 phia truyén vao:
q= (5/8) x gsx I; = 0,625x566,6x(2,8 - 0,22)= 913,64 (kG/m)
Tong: qg.c = 913,64 (KG/m)
a.2.2) Taitdp trung:
Dién tich cic 6 san phan bd:  S,= 3,96m; S;= 3,45m

Bing 2.6: Bang tinh tai trong tip trung tai nit (ting mai)

Tén tai trong Cong thiec tinh Két qua
Tinh Ga (truc A)
+Do san truyén vao (Jsan=
e (Ger 0:xS,=566,6%3,96 2243,7(kg)
539,1(kG/m")
+Dam doc 22x30 (gim =
QaamX | = 181,5x4,2 762,3(kg)
181,5(kG/m)
Ga=Gp = 3006(kG)
Tinh Gg ( truc B)
+ San gen = 539,1(kG/m)? 0sx(S,+S3)=566,6x(3,96+3,45) | 4198,5 (kg)
+Dam doc 22x30 (Qgim =
Qaimx | = 181,5x4,2 762,3 (kg)
181,5(kG/m)
Gp=G¢ = 4960,8(kG)
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B. Hoat tai
b.1) Ting 2,4,6,8
b.1.1) Hoat tai 1

2800
A ’ 7200 y t
V.|

©

~ ]
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ssssss

@f|
el L

L] WE =
1 |
= B

Hinh 2.7: Truong hop hoat tii 1(ting 2,4,6,8)
b.1.1.1) Tdi phén bo:
* Nhip A - B (phan b6 dang hinh thang)
P.=P,= kxpxly = 0.94x 240 x3.7,2= 947,52 (kG/m)
1o_ 42
2,  2x7,2
k=1-2x0,29%+0,29° = 0,94
b.1.1.2) Tai tap trung:
S,= 3,96
* Tinh Pa
Pa = pxS,=240x3,96= 950,4 (kG/m)
* Tinh Pg
Pg = pxS, = 240x3,96= 950,4 (kG/m)
* Tinh Pg
Pc = pxS, = 240x3,96= 950,4 (kG/m)
* Tinh Pp
Pp = pxS, = 240x3,96= 950,4 (kG/m)
b.1..2) Truong hop hoat tai 2:

Trong do: 6 = =0,29

b.1..2.1) Tai phdn bé: (phdn bé dang tam gidc)
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* Nhip B-C

- Do san dang tam giac 2 phia truyén vao:

p= (5/8) xpxIly = 0,625 x360x2,8= 630 (kG/m)
Tong: ps.c = 630 (KG/m)

b.1..2.2)Tdi tap trung: Ss= 3,45

=

* Tinh Pg
Pg = pxS;=360x3,45 = 1242 (kG/m)
* Tinh P,
Pc = pxS3=360x3,45 = 1242(kG/m)
. 7200 2800 7200 ,
S 1 1 T i
w il = = N s=13 m B — = = Itﬁ_‘
o ' o
o | |
N b=2g67m f=2667m | (9N
<] <
|
o | | o
o o
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@"‘?' 7200 800 | 7200 =

¢ 66 ¢
B R
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Hinh 2.8: Truong hop hoat tai 2(ting 2.,4,6,8)
b.2) Tang 3,5,7:
b.2.1) Truong hop hoat tai 1:
b.2.1.1) Tdi phén bo:
* Nhip B-C
- Do san dang tam giac 2 phia truyén vao:
p= (5/8) xpxIly = 0,625 x360x2,8= 630 (kG/m)
Téng: pg.c = 562,8 (kG/m)
b.2.1.2) Tai tdp trung:Ss= 3,45
* Tinh Pg
Pg = pxS,=360x3,45= 1242 (kG/m)
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* Tinh P,
Pc= p xS, = 360x3,45= 1242(kG/m)
o 7200 2800 7200,
@ il = = 1 s=13 ni B = = = Itﬁ_‘
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Hinh 2.9: Truong hop hoat tai 2(ting 3,5,7)

b.2.2) Truong hop hoat tai 2:
b.2.2.1) Tdi phén bé: ( dang hinh thang)

* Nhip A - B
Par = Kxpxly = 0,94x 240 x4,2= 947,52 (kG/m)
Trong do: 6 = |—1= 37 0,264

2, 2x7
k=1-2x0,29°+0,29°=0,94
* Nhip C- D
Pco= kxpxly = 0,94x 240 x4,2= 947,52 (kG/m)
Trong d6: 0 = I—lz 4,2 =0,29

21,  2x7,2

k=1-2x0,29°+0,29° = 0,94
b.2.2.2) Tai tdap trung: S2= 3,03

* Tinh Pa

Pa= pxS,= 240x3,96= 950,4(kG/m)
* Tinh Pg

Pg = pxS,= 240x3,96= 950,4 (kG/m)
* Tinh P
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Pc= pxS,= 240x3,96= 950,4 (KG/m)

*Tinh Pp
Pp = pxS,=240x3,96= 950,4 (kG/m)

ST | |
| 1

4200 2=396
Ny = = = =

1 il M =il
e 5 4
= =
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Hinh 2.10: Truong hop hoat tai 1(tang 3,5,7)
b.3) Tang mdi:
b.3.1) Truong hop hoat tai 1:
b.3.1.1) Tdi phén bo:
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Hinh 2.12: Trudng hop hoat tai 1(tAng mai)

* Nhip B-C
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- Do san dang tam giac truyén vao:

Py= (5/8) x px 1y = 0,625% 97,8x2,8= 171,15 (kG/m)
b.3.1.2) Tai tdp trung: Sz= 3,45

* Tinh Pg

Pg = pxS,=97,8x3,45= 337,41 (kG/m)

* Tinh P,

Pc = pxS,=97,8x3.45= 337,41 (kG/m)

b.3.2) Truwong hop hoat tai 2:

b.3.2.1) Tai phén bo:

* Nhip A - B
Pas = kxpxly = 0,94x 97,8x4,2= 386,11 (kG/m)
Trong do6: 6 = b 42 0,29

2, 2x7,2
k=1-2x0,29°+0,29°=0,94
*NhipC-D
Pcp=kxpxly = 0,94x 97,8x4,2= 386,11 (kG/m)
Trong do: 0 = b 42 0,29

2, 2x7,2

k=1-2x0,292+0,29°=0,94
b.3.2.2) Tai tdap trung:S,= 3,96
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Hinh 2.10: Truwdng hop hoat tai 2(tAng mai)

* Tinh Pan,
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Pam = pPxS,=97,8x3,96= 387,288 (kG/m)

* Tinh Pgy,

Pem = pxS,=97,8x3,96= 387,288 (kG/m)

*Tinh Pcp

Pcm PxS;=97,8x3,96= 387,288 (kG/m)

* Tinh Ppp,

Pom = pxS,=97,8x3,96= 387,288 (kG/m)
2.3.4.2. Tai trong do gio truyén vao cot dudi dang luc phan b6

Bing 2-5: Bing phdn phoi tdi trong gié tic dung lén cong trinh

Tang Cao trinh Je = Wy. 4,2 (KG/m) Oh = W, 4,2 (KG/m)
1 +3,3 311,03 233,268
2 +6,6 351,784 263,835
3 +9,9 382,12 286.59
4 +13,2 399,785 301,98
5 +16,6 419,43 314,57
6 +19,9 432,054 324,051
7,2 +23,2 604,821 453,62
8 +26,6 718,582 538,93
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2.3.5.Cdc trwong hop chit tdii

©

Hinh 2.13: Tinh tai

2,388 1733 4 8040 . 4,804 1733 2,388
1NNEEY!
7,324
6,356 2 728 7,324 2 798 6,356
AT 0517 AT T T
7,324
6,356 5 728 7,324 2 728 6,356
T 0517 AT
4R EN
7,324
6,356 2 728 7,324 2 798 6,356
AT 0,517 AT
7,324
6,356 2 728 7,324 2 728 6,356
AT 0,517 AT T T
7,324
6,356 5 728 7,324 2 728 6,356
AT 0517 AT
7,324
6,356 2 728 7,324 2 728 6,356
AT T 0517 rammEs
7,324
6,356 2 728 7,324 2 728 6,356
AT 0517 AT T T
4R EN
; 7000 —2500—% 7000 ]
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(BON VI TAN, TAN/M)

0,337 0,337
0,171
0,95 0,948 0,95 0,95 0948 0,95
1,242 1,242
0,63 [
p{ib i
0,95 0948 0,95 0,95 0948 0,95
1,242 1,242
0,63 [
IREINE!
0,95 0,948 0,95 0,95 0948 0,95
1,242 1,242
0,63 [
p{ib i
0,95 0948 0,95 0,95 0948 0,95
! 7200 | 2800 | 7200 l
HOAT TAI 1
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0,387 0.386 0,387 0,387 0.386 0,387
alllil IRRREN! LITEETTIT 111
1,242 1,242
’_'_Of63 o
0,95 0.948 0,95 0,95 0.948 0,95
i { T
1,242
Lt 1.242
0,95 0.948 0,95 0,95 0.948 0,95
| v
1,242 1,242
0,63 Y
wiltit il
0,95 0.948 0,95 0,95 0.948 0,95
i 10T { 1
_! 7200 _I. 2300 !. 7200 I.
@ © @
Hinh 2.14: Hoat tai 1Hinh 2.15: Hoat tai 2
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0,718 539
0,604 0,454
0,43p 0,324
0,419 315
0,4 302
0,382 287
0,352 264
0,311 233
A) ® O ©

Hinh 2.16: Gio trai
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0,539 0,718
0,454 0,604
0,324 0,432

0,31 0,419
0,302 0,4
0,287 0,382
0,264 0,352
0,233 0,311
© © ® @Iv
GIO PHAI

(BON VI TAN, TAN/M)
Hinh 2.17: Gié phai
2.3.6. Pwa so liéu vao chwong trinh tinh todn két ciu
- Qua trinh tinh toan két cAu cho cong trinh dugc thyc hi¢n vdi sy trg gitp cua may
tinh, bang chuong trinh sap 2000.
2.3.6.1. Chat tdi cho céng trinh
Can ctr vio tinh toan tai trong, ta tién hanh chét tai cho cong trinh theo cac truong
hop sau:
-Truong hop 1: Tinh tai.
-Truong hop 2: Hoat tai 1
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-Truong hop 3: Hoat tai 2

-Truong hop 5: Gi6 trai

-Truong hop 6: Gi6 phai
2.3.6.2. Biéu dé néi lyc

- Viéc tinh toan ndi luc thyc hi¢n trén chuong trinh sap 2000

- No1 luc trong cot léy cac gia tri P, M3,V,

2.3.6.3. T6 hop néi luc

1 1 1 |
(=] B C O
F 4 1H A4 il L. S
- = - =
B S5 1 aAr o) Bt =,
- = = —
r i - T L =) [ ] |
- = = =
-] £ 1 L | k= a3
] = == =
3 35 14 44 o] b= 2
- L] = =
o ) 11 4 ) [ 1]
- = =~ ==
1 34 17 4 | B0 Sy
i o = =
' il | 11 Al 5 1] o5 -
— - - =
1 18 15 4
11 | .| 11

So d6 phan tir dam, cdt ciia khung

- T6 hop noi lyc dé tim ra nhitng cip noi luc nguy hiém nhat cé thé xuat hién & mdi

tiét dién. Tim hai loai t6 hop theo nguyén tic sau day:
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a.T6 hop co banl: Tinh tai + mot hoat tai ( ¢6 lwa chon)
COMB1 =TT+ HT1,COMB4 =TT + GIOTRAI
COMB2 =TT + HT2, COMB5 =TT + GIOPHAI
COMB3=TT + HT3
b.T6 hop co bdn 2: Tinh tai +0,9x( it nhit hai hoat tii) c6 lra chon
COMB6 =TT + 0,9x(HT1+GIOTRAI)
COMB7,2=TT + 0,9x(HT1+GIOPHAI)
COMB8 =TT + 0,9x(HT2+GIOTRAI)
COMB9 =TT + 0,9x(HT2+GIOPHAI)
COMB10 =TT + 0,9x(HT3+GIOPHAI)
COMB11 =TT + 0,9x(HT3+GIOPHAI)
¢.T6 hop bao

COMBBAO=COMB1+COMB2+COMB3+COMB4+COMB5+COMB6+COMB?7,2+C

OMB8+COMB9+COMB10+COMB11

- Tai mdi tiét dién, d6i v6i mdi loai to hop can timra 3 cap noi luc nguy hiém:

* M6 men duong 16n nhat va lyc doc trong tng ( Mmax Va Ny, )

* M6 men Am 16n nhat va luc doc tuong ung ( Mpin va Ny, )

* Luc doc 16n nhat va mé men tuong ung ( Npmax Va My, )

- Riéng ddi voi tiét dién chan cot con phai tinh thém lyc cat Q va chi lay theo gia
tri tuyét dbi

- Can ctr vao két qua ndi luc cua ting truong hop tai trong, tién hanh to hop tai
trong v6i hai to hop co ban sau:

+T6 hop co ban 1: Bao g@)m tinh tai va 1 hoat tai bat loi (Hoat tai st dung hodc gio

+T6 hop co ban 2: Bao gém tinh tai + 0,9 x hai hoat tai bat loi ( Hoat tai st dung
hodc gio)

- Sau khi tién hanh t6 hop can chon ra t6 hgp nguy hiém nhét cho ting tiét dién dé
tinh toan.
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CHUONG 3

TINH TOAN SAN

3.1.Nguyén tic chung
3.1.1. Nguyén tic tinh todn
Céc 6 san lam viéc, hanh lang, kho ...thi tinh theo so d6 khép déo cho kinh té, riéng
cac 6 san khu vé sinh, mai( néu co) thi ta phai tinh theo so @4 dan héi vi ¢ nhitng khu
vue san nay khong duoc phép xuat hién vét nirt ¢é dam bao tinh chdng thim cho san.
3.1.2. Phédn loai cdc 6 san
Dua vao kich thudc cac canh cta ban san trén mit bang két cau ta phan cac 6 san

ra lam 2 loai:

- Céc 6 san c6 ty s6 cac canh 1—2< 2 = O san lam viéc theo 2 phwong (Thudc loai
1

ban ké 4 canh).

- Cac 6 san ¢ ty sO cac canh 1—222 = O san lam viéc theo mot phuong (Thudc loai

i
ban loai dam).
3.1.3.Vit liéu dung
- Bétong méc B20 c¢6: Cudng do chiu nén R, = 115 kG/cm?
Cuong d6 chiu kéo Ry, = 0,9 kG/cm?
- Cot thép d < 10 nhém C, : Rs = 2250 kG/cm?, Rsw = 1750 kG/cm?
3.1.4.Chon chiéu day ban san
Chiéu day ban san chon phai thoa man cac yéu cau sau:
- P6i v6i nha dan dyng san day > 6 cm
- Phai dam bao d6 ctmg dé san khong bi bién dang dudi tic dung cua tai trong
ngang va ddm bao do vong khong vong qua do cho phép.
- Phai dam bao yéu cau chju lyc.

Nhu ¢ chuong 2 ta da tinh chon chiéu day ban san 1a hy=10cm
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Hinh 3.1. Mt bing két cAu 6 san ting dién hinh
3.2.Tai trgng tac dung lén san.
3.2.1. Tinh tdi.
Tinh tdi tic dung lén san gom cé trong lwong cdc I6p san, tii trong do cdc lop ciu tao
san di dwoc tinh ¢ phén truéc.

-Sanvésinh  : g =516,2kG/m?

- San hanh lang: g =362,8 kG/m?

-San mai  : g =566,6 kKG/m?

- San tdng  : g =362.8 kG/m’

3.2.2. Hoat tdi tac dung lén san

- San cua phong v¢€ sinh: P =260 kG/m?

- Mé&i BTCT: P =97,8 kG/m®

- Hanh lang: P = 360 kG/m®

- C4u thang: P = 360 kG/m®

- Phong lam viéc, phong hoc,phong thi nghiém: P = 240 kG/m?

3.3. Tinh to4n ndi hre ciia cic 6 san theo so @6 khép déo(phong hoc,phong thi
nghiém)
3.3.1.S0 dé tinh todn.

Céc 6 ban lién két v6i dam bién thi quan niém tai d6 san lién két ngam véi dam
(do dam bién c6 kich thudc 1én = d6 ctng chéng udn, chéng xoan 16n nén coi dam
bién khong bi bién dang khi chiu tai ), lién két gilra cac 0 ban voi cac dam & gitra cling
quan niém san lién két ngam véi dam.

Xac dinh noi lyc cho ban lam viéc 2 phuong.
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3.3.2. Trinh tu tinh toan.
Nguyén ly tinh toan 6 ban ké 4 canh trich tw ban lién tuc:

- GOl cac Cal'lh ban la Ala Bl, A2, Bz. @ 1 @

Céc canh d6 co thé ké ty do & canh bién, 1d @& ] 1 | Mo,

lién két ctrng hoac 1a cac canh gilta cua 6
= -1 M M, Me2 |
ban lién tuc. Goi mémen am tac dung phan EM

bo trén cac canh d6 la Mpy, Mgy, Mao,

MA1
® t
, A LA . A , £. v Mas
Mg,. Cac momen do6 ton tai trén cac goi Mz ) ] ™
gitra hoac canh lién két cing. M,

- 0 vung gitra ciia 6 ban c6 momen duong theo hai phuong 1a M; va M,. Cac gia tri

momen noi trén déu dugce tinh cho moi don vi bé rong cua ban l1a 1m.

Hinh 3.2. So d6 tinh 6 ban phong hoc,
phong thi nghiém
. q-|t21 3|t2 - It1
' 12D

C6t thép dé chiu moomen duong dugc dit déu theo mdi phuong trong toan 6 ban,

xac dinh D theo cong thuc:

D=2+A+B |,+ 20+A,+B, |,

- Tinh to4n ban theo so d6 khdp déo.

- M6 men duong 16n nhéat & khoang giita 6 ban, cang gan gbi twa mémenduong
cang giam theo ca 2 phuong. Nhung dé d& phirc tap trong thi cong tabd tri thép déu
theo ca 2 phuong.

- Khi cét thép trong mdi phuong dugc bo tri déu nhau, dung phuong trinh cén
bang momen.

- Trong mdi phuong trinh ¢6 sau thanh phan momen

- Lay M, lam an s6 chinh va qui dinh ti s6: 6 = M2 ;A= M , B, =—2 s&dua

1 1 1

phuong trinh vé con 1 4n s6 My, sau d6 dung cac ti s6 dd qui dinh dé tinh theo bang
2.2/tr23 (Quyén San suon bé tong toan khéi) tinh cac momen khac: M =A;. M.
3.4. Tinh cho 6 ban dién hinh (4,2x7,2m) theo so do khop déo.
Oban cé: l;=4,2m |,=7,2m
3.4.1. Nhip tinh toan:
lsi=1i - by
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- Kich thudce tinh toan:

+ Nhip tinh toan theo phuong canh dai:

0,22 0,22 :
lob=7,2- T—T: 6,98 m. (vdi bg,= 0,22 m)
+ Nhip tinh toan theo phwong canh ngan:

l =42 - 0_;8_0_58 =3,92m (Vi byy= 0,25M)

- Xét ty s6 hai canh , 698
3,92

tl '

=1,78< 2 = O san lam viéc theo 2 phuong.

= Tinh toan theo ban ké 4 canh.
3.4.2.Tadi trong tinh todn.

- Tinh tai: g =362,8 (kG/m?)

- Hoat tai: P =240 (kG/m°)

- Tdng tai trong tac dung 1én ban 1a: q = 362,8+240 = 602,8 (kG/m?)= 0,603 (T/m?)
3.4.3. Xdc dinh ngi luc.

. I .
- Tinh ty s0: r = -2 =1,965=> Tra bang 2.2/tr23 sau dé c6 duoc cic gia tri cua 0

Itl

Trong do cac h¢ s6 dugc tra theo bang sau:

0= M, =0,317,25= M,=0,457M,
Ml
5 A MAl —
Tachonty so: A =B, = v =1= Ma=M;
1
MAZ —_ —_
A2 = B2 = M =0,657= MAZ-MBZ-O,GS?M]_

2
- Thay vao phuong trinh moémen trén ta co:

2
+ M, =802.8x3 921(235 6.98-3,92) _9 035 (KG/m).

+ v@i: D =(2+A;+B1)x6,98+(2x0+A,+B,)x3,92 = 62,85.
=M, = 209,035 (kGm).
M,=0,457. M; = 95,53 (kGm)
Ma1= Mg;= M, = 209,035 (kGm)
Mao= Mg,= 0,657M;= 137,33 (kGm)
3.4.4. Tinh todn cot thép cho ban lam viéc 2 phwong.

a)Tinh cét thép chiu mémen dwong (Liy gia tri momen duong 16n hon M; dé tinh

va b trf thép cho phuong con lai)
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Chon mdmen duong 16n nhat theo phuong canh ngan 1a : M; = 209,035 kGm.
- Chon a,=1,5 cm = hy = h- a,= 10-1,5=8,5 cm

- Bé tong B20 c6 R, = 115 kG/cm?,

- C6t thép d < 10 nhoém C, : Rs = 2250 kG/cm?, R, = 1750 kG/cm?

- Tinh véi tiét dién chir nhat :

M 209,035.100
_ _ 209, ~0,0251<¢, = 0,255
“m =R bhZ  115.100.8,5 o

y =0,5.0+I—2c,) =0,5.(1+/(1—2x0,0251) =0,9873

- Dién tich cot thép yéu cau trong pham vi dai ban bé rong 1m 1a:

A = M 209,035.100 _ 1,107 (cm?)
R..».h, 2250.0,9873.8,5
- Ham luong ¢t thép n = bih = 1;’;(;75 .100 = 0,13% >in=0,05%

- Ta chon thép ¢6 al50, c6 A, = 1,885cm?:

- Chon $6a150 €0 Ag cen=1,554cm*>Ag,. = 1,107cm’

— Thoa mén yéu cau.

Viy trong 1m bé rong ban b tri cbt thép chiu momen duong theo 2 phuong c6 7¢6
v6i khoang cach a=150

b) Tinh cot thép chiu mémen dm (Lay gia tri momen am 16n hon Ma; dé tinh va bd

tri thép cho phuong con lai)

- Chon M, = 209,035 kGm dé tinh thép dit doc céc truc.

- Chon a,=1,5 cm = hy = h- a,= 10-1,5=8,5 cm

- Bé tong B20 c6 R, = 115 kG/cm?,

- Cét thép d < 10 nhém C, : Ry = 2250 kG/ecm?, R, = 1750 kG/cm?

- Tinh véi tiét dién chit nhat :

M 209,035.100
o = = ! = 0, 0251< = 0, 255
"~ R, bh?  115.100.8 5 “

y =0,5.0+I—2cy) =0,5.(1+/(1—2x0,0251) =0,9873

- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:

R..».h, 2250.0,9873.8,5
- Ham luong cdt thép n = % = %.100 =0,13% >p,in=0,05%

- Ta chon thép ¢6 al50, c6 A, = 1,776cm?:
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- Chon ¢6a150 €O Ag pon=1,554 cM*>Agy; = 1,77 cm®

— Thoa mén yéu cau.

Vay trong 1m bé rong ban bé tri cbt thép chiu momen duong theo 2 phuwong co 796
vo1 khoang cach a=150

- Bé thuén tién cho viéc thi cong, ta dung cdt thép ¢$6 co A= 1,554 cm? cho toan bo
6 san da tinh. Do d6 trong 1 m bé rong ban s& bd tri cbt thép $6a150 c6 A= 1,554 cm?

Trong 6 ban chiu udn hai phuong 1ay 1; theo phuong canh ngén dé tinh cho ca cot
thép mii theo phuong canh dai:

S =vl, =0,2l,=0,2x3,92=0,784(m) 4y tron S; =0.8( m).

C6t thép phan bd (nam dudi, vudng goc voi thép chiu mémen 4m) chon : ®6 a200
3.5.Tinh cho 6 bén theo so' @6 dan hdi (6 ban khu vé sinh):

3.5.1. Nji lye san

? 7200 @f I\/b
¢ 1
G v MB1 ~

! q_mMz Vb2l . =M

Vh
* o o
M“Zﬂ\m | | /(( M2

san nha WC thi dé tranh nut, tranh ro ri khi cong trinh dem vao sir dung, dong thoi

4200
z

dam bao ban san khong bi vong xubng gay dong nude vi vay dbi véi san khu WC thi
ta tinh toan theo trang thai 1 tic 1a tinh toan ban san theo so dd dan hoi.. Nhip tinh

toan 1a khoang cach trong giira hai mép didm. San WC so db tinh 1 4 canh ngam .

|—2 = LZ ~1,7< 2

, 4,2

Xem bén chiu ubn theo 2 phuong, tinh todn theo so dd ban ké bén canh.
(theo so d6 dan hoi)

- Nhip tinh toan cua 6 ban.

-Xét ti s6 hai canh 6 ban : r =
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lo=7,2- 0,22 = 6,98 (M)
ln=4,2 -0,25 = 3,95 (m).Hinh 3.3. So' db tinh 6 bin nha vé sinh

l,
Itl
-Taco g, =516,2+260=776,2 Kg/m?

- Tinh ban ké 4 canh theo so d0 dan hdi ta co:

Tinh ty s&: r =-2 =1,767= Tra bang phu luc 6 theo so d5 IV:61;62;5 1; 5 2

M1=61.0.l. 2 Ma1= Mg1 = -0 1.0.lu.l

M3=08,.0.li1. 12 Maz= Mgo=-02.0.l. iz
Véi: 64,05, 01; 8, : Hé s6 phu thudc vao dang lién két ctia 6 ban va ti s6 I/ Iy
Vi lp/ly =1,965 va 4 canh 6 ban la ngam, tra bang phu luc 6 ta c6 :
0,=0,019784 ; 6,=0,00654 ; 6,=0,0431 ; 0,=0,0144
Ta c6 momen duong & gitra nhip va mémen am & gbi
M;=61.0.l1.1,=0,019784 x 776,2 x 6,98 x 3,95 = 420,17 (kG/m?
M,=6,.0.l.l, =0,00481 x 776,2 x 6,98 x 3,95 = 138,89 (kG/m?)
Ma; = Mg;= -8 1.9. L;.L, = -0,0431 x 776,2 X 6,98 x 3,95 = -898,8 (kG/m?)
Mao= Mgy= -0,.9. Ly.L,=-0,0144 x 776,2 x 6,98 x 3,95 = -305,83 (kG/m?)
Pé thién vé an toan vi vay trong tinh toan ta st dung M; dé tinh ¢t chiu momen

duong va M, dé tinh c6t chiu momen am.
a) Tinh todn bé tri cot thép chiu mémen dwong & giita é bén :

Chon mdmen duong 16n nhat theo phuong canh ngin 1a : M; = 420,17 kGm.
- Chon a,=1,5 cm = hy = h- a,= 10-1,5=8,5 cm
- Bé tong B20 c6 R, = 115 kG/cm?,
- C6t thép d < 10 nhoém C, : Ry = 2250 kG/cm?, R, = 1750 kG/cm?
- Tinh v6i tiét dién chit nhat :

yo_ M 42017200 oo
"~ R bh? 115.100.8,5% P>

»=0,5.0+ /= 22.)=0,5.(1+/(I—2x0,05) = 0,9743

- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:

A = M 420,17.160 _ 2. 255 (cm?)
R..».h, 2250.0,9743.8,5
- Ham luong cdt thép n = % = 12'02%.100 =0, 265% >,in=0,05%

- Ta chon thép $8 a200, c6 A, = 2,255cm?:
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- Chon $8a200 O Ag pen= 2,37CM*>A,. = 1,926 cm’
— Thoa mén yéu cau.
Vay trong 1m bé rong ban bé tri cbt thép chiu momen duong theo 2 phuong ¢ 648
voi1 khoang cach a=200
b) Tinh todn bo tri cét thép chiu mémen am & géi:
Chon momen dm 16n nhat theo phuong canh ngin 13 : Ma; = 898,8 kGm.
- Chon a,=1,5 cm = hy = h- a,= 10-1,5=8,5 cm
- Bé tong B20 c6 R, = 115 kG/cm?,
- C6t thép d < 10 nhoém C, : Rs = 2250 kG/cm?, Ry, = 1750 kG/cm?
- Tinh véi tiét dién chit nhat :

M 898,8.100
"~ R,bh?  115.100.8,5° o

7 =0,5.1+ I—2c,) =0,5.(1+0,1082) = 0,943

- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m 1a:

A__M 898810 _, o0
R.,h. 2250.0,943.85
- Ham luong cbt thép = bih _ 1‘(;'0 9345.100 _ 0,586% >11,7n=0,05%

- Ta chon thép ¢8 al10, c6 A = 4,984 cm?:

- Chon $8a110 €6 Ag cpen= 4,57Cm*>Ay,. = 4,984 cm’

— Thoa mén yéu cau.

Trong 6 ban chiu uén hai phuong 13y I, theo phuong canh ngin dé tinh cho ca cot
thép mii theo phuong canh dai:
S =vl,=0,2l, =0,2x3,95=0,79(M) 14y tron S; =0.8 ( m).
3.6. Tinh cho 6 ban hanh lang theo so' dd khép déo:

O béan c6: 1;=4,2m, 1,=2,8m

3.6.1. Nhip tinh todn:

ls= 1; - by

- Kich thuéc tinh toén:

+ Nhip tinh todn theo phuong canh dai:

L,=4,2- %—O’—ZZS =3,95 m. (v6i bgi,= 0,25 m)

+ Nhip tinh toan theo phwong canh ngan:
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Ly=28- 0’_222_01_222 =258m  (v6i byy= 0,22M)

- Xét ty sb hai canh L, 3% 1,531< 2 = O san lam viéc theo 2 phuong.

4
= Tinh toan theo ban ké 4 canh.
3.6.2.Tdi trong tinh todn.
- Tinh tai: g = 362.8 (kG/m?)
- Hoat tai: P =360 (kG/m?)
- Téng tai trong tic dung 1én ban la: q = 362.8+360 = 722,8 (kG/m?)= 0,7228
(T/m?)
C6t thép phan b (nam dudi, vudng goc voi thép chiu mémen 4m) chon : ®6 a200
3.6.3. Xdc dinh noi luc.
- - Tinh ty s6: r = It—2= 1,531= Tra bang 2.2/tr23 sau dé c6 dugc cac gi tri ctia 0
t
Trong d6 cac hé s dugc tra theo bang sau:

0= i/[/lz =0,5015= M,=0,5015M,

1

Ta chon ty s6: A =B, = I\I<|/IA1 =1= Ma=M;.
1
@F 4200 ;l@ IVb
— ¢ 1
G ¥ Vb1
A e P M Vb2 M
M
M
@'_ I 1

Az = B2 = '\|<|/|A2 =0,7031= MA2:M32:0,7031M1
2
i . q-|t21 3|t2 - It1
* 12D

C6t thép dé chiu moomen duong duoc dit déu theo mdi phuong trong toan 6 ban,
xac dinh D theo cong thurc:
D= 2+A+B I,+ 20+A,+B, |,

Thay vao phuong trinh mémen trén ta c6
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Hinh 3.4. So' dd tinh 6 ban

2
_722,8x% 2,581(235 3,95-2,58) (KG/m).hanh lang

+vOi: D =(2+A;+B1)x3,95+(2x0+A,+B,)x2,58 = 22,015.
= M;=122,35 (kGm).
M,=0,5435. M; = 84,66(kGm)
Mai= Mg;= M; = 168,825(kGm)
Mao= Mg,=0,7031M;= 118,7(kGm)
3.6.4. Tinh todn cot thép cho ban lam viéc 2 phwong.

M,

a) Tinh cét thép chiu mémen dwong (Liy gia tri momen 16n hon M; dé tinh va bd
tri thép cho phuong con lai)
Chon mdmen duong 16n nhit theo phuong canh ngan 1a : M; = 168,825 kGm.
- Chon a,=1,5 cm = hy = h- a,= 10-1,5=8,5 cm
- Bé tdng B20 c6 R, = 115 kG/cm?,
- Cét thép d < 10 nhom C, : Ry = 2250 kG/cm?, R, = 1750 kG/cm?
- Tinh véi tiét dién chit nhat :
o - M 168,825.100
" R bh? 115.100.8,5%

=0,0203<4, = 0,255

y =0,5.(+I—2ay) = 0,5.(1+/(1—2x0,0203) = 0,989

- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:

A__M __ 168825100 _ .00
R.,.h. 2250.0,989.8,5
‘ . A 0892 ~
“Ham 1 tthép p= — =29 100_0,104% >11,,=0,05%
A oG COLHEP 1= b T 100.8,5 >~ Hmin °

- Ta chon thép ¢6 al150, cd A = 1,554cm?:

- Chon ¢6a150 6 Ag p,=1,554cm*>Ag,. = 0,892 cm’

— Thoa mén yéu cau.

Viy trong 1m bé rong ban b tri cbt thép chiu momen dwong theo 2 phwong c6 7¢6
v6i khoang cach a=150

b) Tinh cét thép chiu mémen dm (Lay gia tri momen 16n hon Mp; dé tinh va bd tri

thép cho phuong con lai)

Chon mdmen duong 16n nhat theo phuong canh ngin 14 : Ma, = 168,825 kGm.,

- Chon a,=1,5 cm = hy = h- a,= 10-1,5=8,5 cm

- Bé tdng B20 c6 R, = 115 kG/cm?,
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- C6t thép d < 10 nhom C, : R, = 2250 kG/cm?, Ry, = 1750 kG/cm?
- Tinh véi tiét dién chit nhat :
M  168,825.100

am = =
R b.h?  115.100.8,5

=0,0203<4, = 0,255

y =0,5.(+I—2ay) =0,5.(1+/(1—2x0,0203) = 0,989

- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m 1a:

A M _ 168825100 _ g0, ()
R.».h, 2250.0,989.8,5
‘ f o _ A 0732 _
- Ham 1 tthép p= — = 100 = 0,0976% >|1,4in=0,05%
AT HORE ST KT hh T 100.7,5 7 Hmin ’

- Ta chon thép ¢6 al50, c6 A, = 1,885cm?:
- Chon $6a150 ¢6 Ag cen=1,554cm*>A,,. = 0,989 cm’

= Thod man yéu cau.

Vay trong 1m bé rong ban bd tri ¢t thép chiu Momen am c6 7¢6 voi khoang

cach a=150

Trong 6 ban chiu uén hai phuong 13y I, theo phuong canh ngin dé tinh cho ca cot

thép mii theo phuong canh dai:
S =vl,=0,2l,=0,2x2,58=0,516(m) lay tron S = 0.5 ( m).

C6t thép phan bd (ndm dudi, vudng goc véi thép chiu mémen am) chon : ®6 a200
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CHUONG 4
TINH TOAN DAM
4.1. Vit liéu:
- Bé tong cap d6 bén B20: R, =11,5 MPa= 11,5x10° KN/m? =115 Kg/cm?
Ry = 0,9 MPa=0,9x10° KN/m?=9 Kg/cm?

_ Cbt thép nhom C, : Rs = 225 MPa =2250 Kg/cm? ; Rsw = 175 MPa = 1750
Kg/cm?
_ Ct thép nhom Cy @ Rs = 280 MPa =2800 Kg/em?® Rsw = 225 MPa = 2250

Kglcm?

- Tra bang phu luc véi bé tong B20,06p, = 1;

Thép C,: ¢r=10,645; 6r =0,437; Thép C;: or=10,623; 6g = 0,429
4.2. Tinh toan c6t thép dam :

Ta tinh c6t thép dam cho ting c6 nodi lyc 16n nhat va dam tang mai (tang 8) rdi bo tri
cho tang co tai trong twon duong nhau. V&i dam nhip CD ta chi can tinh cbt thép dam
nhip AB, BC con lai ldy thép dam nhip AB b tri cho dim nhip CD.

4.2.1.Tinh todn cét thép doc cho dim nhip AB tang 3, phan tir 34 (bxh=25x60 cm)
DAam nam gitta 2 truc A&B c6 kich thudc 25x60cm,nhip dam L=602cm.
No6i lvc dam duge xuit ra va to hop ¢ 3 tiét dién. Trén co s& bang to hop noi luc, ta
chon ndi lyc nguy hiém nhét cho ddm dé tinh toan thép:
- Gitra nhip AB: M = 9,45(Tm);
-GOoiA: M =-2619(Tm); Qu=-17,0019 (T)
- G6i B: "=-26,99 (Tm).  Qu=-17,19 (T)
Do 2 gbi ¢c6 mdmen gan bang nhau nén ta liy gia tri mémen 16n hon dé tinh cét
thép chung cho ca 2, M™ = - 26,99 (Tm).
- Lyc cit 16n nhat: Quay = -17,9(T).
a) Tinh cét thép chiu mémen am:
- Lay gi4 tri mémen M = - 24,18 (Tm) dé tinh.
- Tinh véi tiét dién chit nhat 25 x 60 cm.
- Chon chiéu day 16p bao vé a=4cm - >he=h - a = 60 - 4 =56 (cm).

, A A M 26,99x10°
- Tinh hé s6: ¢, = 5= -
R,bh; 115x25x56

¢ =0,51+(1-2,)=0,5. 1+1-2x0,2682 =0,84

LM _ 2699.10°
"~ RCh, 2800x0,84x56

=0,2682 <, =0,429

=18,35 cm?
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A, 1835 _ _
b~ 25usp: 0% =1.31% > 4, ~0.05%

-> Chon thép 5 @20+1 @22 ¢6 A:=19,511 (cm?).
b) Tinh cét thép chiu mémen dwong:
- LAy gié tri mémen M = 9,45 (Tm) dé tinh.

- Kiém tra: p=

- Vi momen duong, ban canh nam trong ving chiu nén.

Tinh theo tiét dién chit T véi he= he= 10 cm.

- Gia thiét a=4 cm, tir d6 ho=h - a =60 - 4 = 56 (cm).

- Bé rong canh dua vao tinh toan : by =b + 2.S,

- Gia tri d§ vuon cua ban canh S. khong vuot qua tri s6 bé nhat trong cac gia tri
Sau:

+ 1/2 khoang cach giita hai mép trong cua dam: 0,5x(4,2-0,22)=1,74m

+ 1/6 nhip tinh toan ctua dam: 6020/6= 1 m.

Lay Sc= 1 m. Do dé: b= b+ 2xS.= 0,25+ 2x1= 2,25 m

- Xac dinh vi tri tryc trung hoa:

Ms = Ry.bt.hs.(hg - 0,5.h¢) = 115x221x9%(56- 0,5x9)

M =11779852,8 (kGem)= 117,798 (Tm).

CO Mpa= 8,102 (Tm) < M=117,798 (Tm).Do d6 truc trung hoa di qua canh, tinh
toan theo tiét dién chit nhat b= be= 221 cm; h=60 cm.

5
Taco: o, =M ___945x10°
R,bh?  115x221x56

¢=0,5.0+J1-2¢,)=0,5. 1+41-2x0,01 =0,995

A M _ 94510°
* " RCh, 2800x0,995x56

=0,01< o =0,429

=519 cm?

Kiém tra ham luong cot thép
A, 519

S

=~ 25x56
Chon thép: 2 @20c6 A=6,28 (cm?).

¢) Tinh todn cét dai cho dim:

100%=0,371% > p1_. =0,05%

- Tur bang t6 hop ndi lyc ta chon ra luc cit 1én nhat xuét hién trong dam: Qmax= -15
(T)
-Bé tong cap do bén B20 c6: R, =11,5 MPa= 115 kG/cm?
Ep, = 2,7x 10* MPa ; Ry = 0,9 MPa= 9 kG/cm?
- Thép dai nhém C; c6: R, = 175 MPa = 1750 kG/cm? ; E = 2,1x 10° MPa
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- Dam chiu tai trong tinh toan phan bo déu véi:
0=0a-s+0q=2644,22 +(0,25x0,6x2500x1,1)= 3057(kG/m)= 30,57(kG/cm).
p=p,=780,55 (kG/m)=7,81( kG/cm).
gia tri q;=g+0,5p= 30,57+ (0,5x7,2,81)=34,48( kG/cm).
chona=4cm=>hy=h-a=60-4=56(cm)
-Kiém tra lai diéu kién cudng d¢ trén tiét dién nghiéng theo tmg suit nén chinh
khi d6 bo tré c6t dai Q<0,3. . trp1.Rp.b.hg
Do chua bd tri cbt thép dai nén ta gia thiét Uy Wy ~1
Ta cu: Q= 15000<0,3.11.1p1.Rp.0.np=0,3.1.115.25.56= 48300 kg

=> Dam du kha nang chiu tmg suat nén chinh

- Kiém tra kha ning chiu cat ctia bé tong : (bo qua anh huéng cua luc doc truc nén
¢,=0; ¢,=0 vi tiét di¢n 1a hinh chit nhat).

Qb min= 3 (1+ 9, +9,)R,, .b.hy = 0,6x(1+0+0)x9x25x56 =7560 ( kG)

-> Qumax= 17,19 (T) > Qp min= 7,86 (T).

-> Bé tong khong du chiu cat,can phai tinh cot dai chiu lyc cat.

- Xac dinh gia tri:

M, =@,,.(A+¢, +@,).R,, .b.h; (BE tong nang -> ¢, , =2)

=> M, = 2x(1+0+0)x9x25x56%=1411200(kGcm).

-TinhQ,, =2,/M, .q, =2./1411200x34,48 =13951,1 (KG).
+Co = Mp/(Q-Qp1) =1411200/(17190-13951,1) = 1345,41 cm

“+Tacg 3 (Mo _3 1411200 _, o) s00m < C,°
4\ gl 4\ 3448

-> Co= C=2M,/Q =2.1411200/17190 =188,16 cm

+@Gi0 tri qgy tonh toon:

Q- '\(":b _q,C 17190- 1;‘;;?? —34,48.188,16
= - =5,38kg/cm
Gow co 188,16 J
+Gi6 tri Qomn _ 7560 _ 67,5Kkg/cm
2h0  2.56

+ Gio trj Q- _ 17190139511 _ ¢ 500 kg/cm
2h0 2.56
Q _le . Qbmin

+You ca > :
U Qow ( 2h0 ' 2h0

jz 9,365;67,5 non ta lay gio tri qs.= 67,8Kg

dé tinh cbt dai.agy Rew Jsw
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_ St dung dai 16, s6 nhonh n=2:

-> khoang coch S ténh toon: Sg= Rau N8y _ 1750;'2’ 283

+ Dam ¢ h= 60cm >45 cm => S¢= min(h/3; 50cm)= 20 cm

+ Gi6 tr] Sman= Upa.(1F11). Reeb.neQ= 1,5.(1+0).9.25.56°/15000 =70,56 cm
S=min(S; Sct: Smaxy= 14 cmM

=> Chon S=14 cm = 140 mm

Ta bb trd w6al40 cho dam.

.=14,67 cm

-Kiém tra lai diéu kién cudng d¢ trén tiét dién nghiéng theo tng suat nén chinh
khi d6 bb tré cot dai Q<0,3 .U rp1.Ry.b.hg
Vit =1+5.0.6,< 1,3

Dam bb tré 162140 cti §,= N _ 20,283 _ 4 451617

b.s 25.14

18 2820 @

RaoE
320 @
8|
F @60140@
e
= A 220 @
30 190 30
250

& = Es _ 210000
Eb 27000 °

1+5.0,001617.7,78= 1,063< 1,3
;= 1-8.R,= 1-0,01.11,5= 0,885
Ta thay (. Upi~1
Ta ct: Q= 15000<0,3.1ry1.0p1.R,.0.1e=0,3.0,9406.115.25.56= 45434,25kg

=> Dam du kha nang chiu tng suat nén chinh

Ta thay phan tr ddm 33 va 35 ca M',M",Q gin biang nhau non ta chon b tré cbt thop
gidng phan tir dim 34 d6 ténh todn.
4.2.2.Tinh todn cét thép doc cho dim nhip AB tang 5, phan tir 36 (bxh=25x60 cm)
Dam nam giira 2 truc A&B c6 kich thudc 25x60cm,nhip ddm L=592cm.
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Noi luc dam duoc xuat ra va to hop o 3 tiét dién. Trén co so bang t6 hop noi luc, ta
chon ndi luc nguy hiém nhét cho ddm dé tinh toan thép:

- Gitta nhip AB: M" = 10,37(Tm);

-G6iA: M =-2329(Tm); Qu=-16,36(T)

-G6iB: M =-246(Tm). Qu=16,73(T)

Do 2 gbi c6 mdomen gin bang nhau nén ta ldy gid tri mémen 16n hon dé tinh c6t
thép chung cho ca 2, M =- 24,6 (Tm).

- Luc cat 16n nhat: Qpay = -16,73 (T).

a) Tinh cét thép chiu mémen am:

- Lay gia tri mémen M = - 24,6 (Tm) dé tinh.

- Tinh véi tiét dién chir nhat 25 x 60 cm.

- Chon chiéu day 16p bao vé a=4cm - >hy=h - a =60 - 4 =56 (cm).

_ M _ 24,6x10°
" R,bh?  115x25x56

¢ =0,51+(1-2,)=0,5. 1+1-2x0,232 =0,866

M 24,6.10°

-Tinh hé s6: «

=0,232 <, =0,429

— — _ 2
A= R h, T 2800%0,866x56 120 <M
” A, 1539
-Kiémtra: py=—2=_—""—. = =
iém tra: bh - 25x36 100% =1,099% > 1. =0,05%

-> Chon thép 4 @18+2 20 c6 A=16,46 (cm?).
b) Tinh cét thép chiu mémen dwong:
- Lay gia tri momen M = 10,37 (Tm) dé tinh.
- Vi momen duong, ban canh nam trong ving chiu nén.
Tinh theo tiét dién chit T véi he= he= 10 cm.
- Gia thiét a=4 cm, tir d6 ho=h - a =60 - 4 = 56 (cm).
-Bé rong canh dua vao tinh toan : bs=b + 2.S;
- Gia tr1 d§ vuon cda ban canh S. khong vuot qua tri s6 bé nhat trong cac gia tri
Sau:
+ 1/2 khoang cach giita hai mép trong ciia dam: 0,5x(4,2-0,22)=1,7,24m
+ 1/6 nhip tinh toan cta dam: 5,92/6= 0,986 m.
Lay S¢= 1 m. Do dé: bi= b+ 2xS.= 0,25+ 2x1 = 2,25 m
- Xac dinh vi tri tryc trung hoa:
Mt = Ry.bt.he.(hg - 0,5.h¢) = 115x221x9x(56- 0,5x9)
M =1177 9852,8 (kGcm)= 117,798 (Tm).
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CO Mpa= 8,854 (Tm) < M=117,798 (Tm).Do d6 truc trung hoa di qua canh, tinh
toan theo tiét dién chit nhat b=bs= 221 cm; h=60 cm.

M _ 10,37x10’
R,k 115x221x567

& =0,5.(1+0-2a,)=0,5. 1+1-2x0,01 =0,995

M 10,37.10°

Taco: «,, =

=0,011<a, =0,429

A = = = 2

= RCh  2800x0,995x56 078 cm

; , A 5678
Kiém tra ham luong cbt thép : =5 =27 1009, =0,4%> 1 =0,05%
iém tra ham lugng cot thép : u b~ 25x56 0=0,4%> pu_. =0,05%

Chon thép: 2 @20c6 A=6,28 (cm?).
¢) Tinh toan cot dai cho dam:
- Tu bang td hop noi lyc ta chon ra luc cat 16n nhat xuét hién trong dam: Qmax=
14,25 (T)
-Bé tong cAp do bén B20 co: R, =11,5 MPa= 115 kG/cm?
Ep=2,7x 10 MPa ; Ry =0,9 MPa= 9 kG/cm®
- Thép dai nhom C, c6: Ry = 175 MPa = 1750 kG/ecm? ; E = 2,1x 10° MPa
- Dam chiu tai trong tinh toan phan bd déu véi:
G=0ga+gq=2644,22 +(0,25x0,6x2500x1,1)= 3057(kG/m)= 30,57(kG/cm).
P=p,=780,55 (kG/m)=7,81( kG/cm).
gia tri q;=g+0,5p= 30,57,2+ (0,5x7,81)=34,48( kG/cm).
chona=4cm=>hy=h-a=60-4=56(cm)
-Kiém tra lai diéu kién cudng do trén tiét dién nghiéng theo tng suat nén chinh
khi d6 b tré cot dai Q<0,3.Tws. 1. Rp.0.hg
Do chua bd tri cbt thép dai nén ta gia thiét Uy py~1
Ta cu: Q= 14250<0,3.1;.0n1.Rp.0.hp=0,3.1.115.25.56= 48300 kg
=> Dam di kha ning chiu Gng suat nén chinh
- Kiém tra kha nang chiu cit cua bé tong : (bo qua anh huodng cua luc doc truc nén
9,=0; @,=0 vi tiét dién Ia hinh chir nhat).
Qb min= 3 (1+ 9 +9,)R,, .b.hy = 0,6x(1+0+0)x9x25x56 =7560 ( kG)
-> Qmax= 16,73 (T) > Qp min= 7,86 (T).

> Bé tong khong du chiu cit,can phai tinh cot dai chiu lyc cit.
- X4c dinh gia tri:
M, =@,,.(1+9, +¢,).R,,.b.h; (Bé tong nang -> ¢, , =2)

Sinh vién: Nguyén Vin Thién - XD1401D 61



DO AN TOT NGHIEP
=> M}, = 2x(1+0+0)x9x25x56°=1411200(kGcm).

- TinhQ,, =2./M,.q, =2,/1411200x34,48 =13951,1 (KG).
+ Co'= My/(Q-Qp1) = 1411200/ (16730-13951,1) = 4721,3 cm

+Tacy 3 (Mb_3 1411200 _, o) 23em< Cy”
4\ qL 4\ 3448

-> Co= C=2My/Q =2.1411200/14250 =198,06 cm
+Gio tri ggy tonh todn:

Mb 1411200
_Mb_.c 16730-
Qg e 198,06

Qo™ Co 198,06

—34,48.198,06

=1,5kg/cm

+Gio trj Qomn _ 7560 _ o7 skg/cm
2h0 256

+ Gi6 tri 9= 16730139511, o7 kg/em
2h0 256

+ You cau qgu> (%%j = 2,67;67,5 non ta ldy gio tri qsw= 67,8Kg

dé tinh cbt dai.
_ Str dung dai @6, s6 nhonh n=2:
-> khoang coch S tonh toon: Sy= AL 1750{;'2’ 283

sw

.=14,67 cm

+ Dam ¢t h= 60cm >45 cm => S¢= min(h/3; 50cm)= 20 cm
+ Gid tri Spa= Upa.(1111).Roe.b.ho?/Q= 1,5.(1+0).9.25.56%/15000 =70,56 cm
S=min(S Sct: Smaxy= 14 cmM
=> Chon S=14 cm = 140 mm
Ta bd tré t6a140 cho dam.,
-Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo tmg suat nén chinh
khi d6 bo tré cot dai Q<0,3.1r,1.1rp1.Rp.b.hg

Dam bb tré 162140 cli F,= N - 20,283 _ 4 1514517
b.s 25.14
_Es _ 210000 __ g
Eb 27000

1 =1+5.6.6,, = 1+5.0,001617.7,78= 1,063< 1,3
up;= 1-0.Rp=1-0,01.11,5= 0,885

Ta théy 1qIW1. li’blzl
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Ta ct: Q= 16730<0,3.Uy1.Up1.Rp.b.he=0,3.0,9406.115.25.56= 45434,25kg

=> Dam du kha nang chiu tng suat nén chinh.

Ta thiy phan tir ddm 37 va 38 ca M',M*,Q gan bing nhau non ta chon bd tré cbt
thop gidng phan tir ddm 36 d6 tonh toon.

2(2520@

SRV

60200 @

600
460

—

il

220 @

J0 190 30
250

Hinh 4.1. Mit cit dim 36
4.2.3.Tinh todn cét thép doc cho dim nhip AB tang 8, phan tir 39 (bxh=25x60 cm)
Dam nam giita 2 truc A&B c¢6 kich thudc 25x60cm,nhip ddm L=592cm.
Noi luc dAm duoc xuit ra va to hop ¢ 3 tiét dién. Trén co s& bang td hop noi lyc, ta
chon ndi lyc nguy hiém nhét cho dim dé tinh toan thép:
- Giira nhip AB: M" = 10,38(Tm);
-GOiA: M =-19,59 (Tm); Qu=-154(T)
-G6iB: M =-2126(Tm). Q.=15,83(T)
Do 2 gbi ¢6 mdmen gan bang nhau nén ta 1y gia tri momen 16n hon dé tinh cbt
thép chung cho ca 2, M™ = - 21,26 (Tm).
- Lyc cit 16n nhat: Quay = -15,83 (T).
a) Tinh cét thép chiu mémen am:
- Lay gi4 tri mémen M™ = - 21,26 (Tm) dé tinh.
- Tinh véi tiét dién chit nhat 25 x 60 cm.
- Chon chiéu day 16p bao vé a=4cm - >hy=h - a =60 - 4 =56 (cm).

. A AL M 21,26x10°
- Tinh hés6: «,, = S = >
R,bh;  115x25x56

=0,23 <, =0,429
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¢ =0,51+1-2a,)=0,5. 1+1-2x0,23 =0,867

M 21,26.10°

A = - ~15,63 cm?
s TRCZh,  2800x0,867x56 - M
.; A 1563
-Kiémtra: y=—3=—"—. = =
iem tra: p b 25x56 100% =1,116% > p_.. =0,05%

> Chon thép 4 @518c6 A=15,63 (cm?).
b) Tinh cét thép chiu mémen dwong:
- LAy gié tri mémen M = 9,95 (Tm) dé tinh.
- Vi momen duong, ban canh nam trong ving chiu nén.
Tinh theo tiét dién chit T véi he= he= 10 cm.
- Gia thiét a=4 cm, tir d6 ho=h - a =60 - 4 = 56 (cm).
- Bé rong canh dua vao tinh toan : by =b + 2.S,
- Gia tri d§ vuon cua ban canh S. khong vuot qua tri s bé nhat trong cac gia tri
Sau:
+1/2 khoang cach giita hai mép trong cua dam: 0,5x(4,2-0,22)=1,74m
+ 1/6 nhip tinh toan ctua dam: 5,92/6= 0,986 m.
Lay Sc= 950 m. Do d6: bi= b+ 2xS.= 0,25+ 2x0,95 = 2,21 m
- Xac dinh vi tri tryc trung hoa:
Ms = Ry.bt.hs.(hg - 0,5.h¢) = 115x221x9%(56- 0,5x9)
M =11779852,8 (kGem)= 117,798 (Tm).
CO Mpax= 9,95 (Tm) < M¢=117,798 (Tm).Do d6 truc trung hoa di qua canh, tinh
toén theo tiét dién chit nhat b=b¢= 221 cm; h=60 cm.

M _ 10,38x10°
R,ph. ~ 115x221x567

¢ =0,5.1+y(1-2«,)=0,5. 1+1-2x0,01 =0,9937

Ao M __ 1038.10°
*"RCh, 2800x0,995x56

Taco: «,, =

=0,012 <a, =0,429

=6,38 cm?

Kiém tra ham lugng cbt thép :
A, 6,38

S

K= bh, ~ 25x56
Chon thép: 2 @16 + 1 &518c6 A= 6,565 (cm?).

¢) Tinh todn cét dai cho dim:

100%=0,456% > p1_. =0,05%

- Tur bang td hop ndi lyc ta chon ra luc cat 16n nhat xuét hién trong dam: Qmax=
12,7,24(T)
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-Bé tong cap do bén B20 c6: R, =11,5 MPa= 115 kG/cm®

Ep =2,7x 10* MPa ; Ry = 0,9 MPa= 9 kG/cm?
- Thép dai nhom C; ¢6: Ry, = 175 MPa = 1750 kG/cm? ; E = 2,1x 10° MPa
- Dam chiu tai trong tinh toan phan b déu véi:
9=0a.5+0q =2644,22 +(0,25x0,6x2500x1,1)= 3057(kG/m)= 30,57(kG/cm).
p=p,=780,55 (kG/m)= 7,81( kG/cm).
gia tri q;=g+0,5p= 30,57+ (0,5x7,81)=34,48( kG/cm).
chona=4cm=>hy=h-a=60-4=56(cm)

-Kiém tra lai diéu kién cudng d¢ trén tiét dién nghiéng theo tmg sudt nén chinh

khi d6 bb tré cot dai Q<0,3 .U trp1.Ry.b.hg
Do chua bd tri cbt thép dai nén ta gia thiét Uy Wy ~1
Ta ct: Q= 15830<0,3 Ty rp1.Rp.b.he=0,3.1.115.25.56= 48300 kg

=> Dam du kha nang chiu tng suat nén chinh

- Kiém tra kha nang chiu cat cua bé tong : (bé qua anh hudng cua lyc doc truc nén

¢, =0; @,=0 vi tiét dién Ia hinh chir nhat).
Qb min= @3 (1+ @, + ¢, )R, .b.hy = 0,6x(1+0+0)x9x25x56 =7560 ( kG)
-> Qmax= 15,83 (T) > Qp min= 7,86 (T).
-> B¢ tong khong du chiu cat,can phai tinh ¢6t dai chiu luc cat.
- Xac dinh gia tri:
M, =,,.(A+@, +@,).R,, .b.hi (BE tong nang -> ¢, , =2)
=> M}, = 2x(1+0+0)x9x25x56°=1411200(kGem).
- TinhQ,, =2,/M, .4, =2./1411200x34,48 =13951,1 (kG).
+ Co = My/(Q-Qp;) = 1411200/ (15830-13951,1) = -1165,22 cm

“+Tacg S [Mb _3 [1411200 ) 25om <
4\ qL 4\ 34,48

-> Co= C=2My/Q =2.1411200/15830 =221,54 cm
+@Gi10 tri Qg tonh toon:

Mb 1411200
_Mb_,c 15830-
Q¢ "< 221,54

—34,48.221,54

= =-5,73kg/cm
Gsw Co 198,06 g
+@Gio tri Qo _ 7560 _ 67,5kg/cm
2h0 256
+ Gio tri Q-Qy _15830-139511 -10,81kg/cm

2h0 2.56
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Q_le MJ
2h0 ' 2h0

+ You cau qswz( = -10,81;67,5 non ta ldy gio tri qs,=

67,8kg dé tinh c6t dai.
_ St dung dai 16, s6 nhonh n=2:

-> khoang coch S ténh todn: Sy= st(';‘]'asw = 1750;% 263

.=14,67 cm

+ Dam ¢t h= 60cm >45 cm => S¢= min(h/3; 50cm)= 20 cm
+ Gi6 tr] Sman= Upa.(1F11). Ry b.neQ= 1,5.(1+0).9.25.56°/15000 =70,56 cm
S=min(S; Sct. Smaxy= 14 cM

=> Chon S=14 cm = 140 mm

Ta bd trd w6a140 cho dam.
-Kiém tra lai diéu kién cudng d¢ trén tiét dién nghiéng theo tmg sudt nén chinh
khi d6 bb tré ¢t dai Q<0,3 .Uy o1 Ry.b.hg

Vo1 w1 =1+5.0.6,< 1,3

na, 20,283

Dam bd tré t6al140 ci Gy= —Sw — .=0,001617
bs 2514
o—Fs _ 210000
Eb 27000

Uy =1+5.0.6,, = 145.0,001617.7,78=1,063< 1,3
up= 1-0.R,=1-0,01.11,5= 0,885
Ta thiy (. tp~1
Ta ct: Q= 12740<0,3.0ry1.1n1.Rp.0.hg=0,3.0,9406.115.25.56= 45434,25kg
=> Dam di kha ning chiu Gng suat nén chinh.
4.2.4. Tinh todn cot thép doc cho dim nhip AB ting 8 (ting mdi), phin tir 40
(bxh=25x60 cm)
DAm nam gitita 2 truc A&B c6 kich thudc 25x60cm,nhip dam L=592cm.
Noi luc dAm duoc xuit ra va to hop ¢ 3 tiét dién. Trén co s& bang td hop noi lyc, ta
chon ndi luc nguy hiém nhét cho dam d tinh toan thép:
- Giita nhip AB: M =9,38(Tm);
-GoiA: M =-875(Tm); Qu=-10,07 (T)
- G6i B: "=-11,35(Tm).  Qu=10,8 (T)
Do 2 gbi c6 mémen gin bang nhau nén ta ldy gia tri mémen 16n hon dé tinh cdt
thép chung cho ca 2, M" =-11,35 (Tm).
- Luc cat 16n nhat: Qpay = -10,8 (T).
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a) Tinh cét thép chiu mémen am:
- Lay gi4 tri mémen M™ = - 11,35 (Tm) dé tinh.
- Tinh véi tiét dién chir nhat 25 x 60 cm.
- Chon chiéu day 16p bao vé a=4cm - >hy=h - a =60 - 4 =56 (cm).

1A A M 11,35x10°
- Tinh h¢ s6: «,, = > = 5
R,bh;  115x25x56

& =0,51+J0-2a,)=0,5. 1+1-2x0,0768 =0,96

=0,0768 <, =0,429

M 11,35.10° )
A = = ? :46
“TRCZh  2800x0,866x56 "
, A 4,6
- Kjé : = S = i 1 =0, 2 =0,
Kiém tra: u bh ~ 25x56 00% =0,329% > .. =0,05%

> Chon thép 2 @18¢6 A=5.09 (cm?).
b) Tinh cot thép chiu mémen dwong:

- LAy gié tri mémen M = 8,75 (Tm) d¢ tinh.

- V6i mémen duong, ban canh nam trong ving chiu nén.

Tinh theo tiét dién chit T v6i he= hy= 10 cm.

- Gia thiét a=4 cm, tir 46 hy=h - a =60 - 4 = 56 (cm).

- Bé rong canh dua vao tinh toan : by=b + 2.5,

- Gia tri 46 vuon cta ban canh S khong vuot qua tri s6 bé nhét trong cac gia tri
Sau:

+ 1/2 khoang cach giita hai mép trong cua dam: 0,5x(4,2-0,22)=1,74m

+ 1/6 nhip tinh toan cta dam: 5,92/6= 0,986 m.

Lay S¢= 1 m. Do dé: bs= b+ 2xS.= 0,25+ 2x1 = 2,25 m

- Xéc dinh vi tri tryc trung hoa:

Ms = Ry.br.hs.(hg - 0,5.h¢) = 115x221x10x(56- 0,5x10)

M¢ =11779852,8 (kGem)= 117,798 (Tm).

CO Myax= 6,6 (Tm) < M=117,798 (Tm).Do d6 truc trung hoa di qua canh, tinh
toan theo tiét dién chit nhat b= be= 221 cm; h=60 cm.

M 875x10°
R,bh; 115x221x56

¢=0,5.(1+y(1-2¢,) =0,5. 1+1-2x0,0083 =0,996

Ao M __ 87510°
*"RCh, 2800x0,996x56

Taco: «,, =

=0,0083 < o, =0,429

=4.23 cm?
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S

A, _ 423 _ _
bi = 25156 100%=0.3%> fy,, =0.05%

Kiém tra ham luong cot thép : u =

Chon thép: 2@18c6 A= 5,09(cm?)
Tinh todn cét dai cho dim:
- Tu bang td hop noi luc ta chon ra luc cit 16n nhat xut hién trong dam:
Qma= 10,8 (T) < Qma= 14,263 (T) tinh cho diam nhip AB tang 8, phan tir 40
(bxh=25x60 cm)
Do d6 c6 thé bd tri cbt dai cho dim nhip AB tdng 8 (tdng mai), phan tr 40
(bxh=25x60 cm) giéng dim nhip AB tang 8, phan tir 39 (bxh=25x60 cm)
- Chon s =14 cm =140mm. Ta b tri &6a140 trong doan L/4=5,92/4=1,48 m lay =
1,5m & 2 dau dam.
- Chon s=200mm b tri trong doan L/2=5,92/2= 2,96 m ¢ giira dam.
4.2.5.Tinh todn cét thép doc cho dim nhip BC tang 3, phan tir 42 (bxh=25x25 cm)
Dam nam gitta 2 truc B&C c6 kich thudc 25x25cm,nhip dam L=228cm.
No6i luc dam duge xuat ra va to hop ¢ 3 tiét dién. Trén co s& bang to hop noi luc, ta
chon ndi lyc nguy hiém nhét cho ddm dé tinh toan thép:
- Giira nhip AB: M" = 0,38 (Tm);
-Go6iA: M =-3,08(Tm); Qu=-3,34(T)
-G6iB: M =-3,08(Tm). Qu=-3,34(T)
Do 2 gbi ¢c6 mdmen gan bang nhau nén ta liy gia tri mémen 16n hon dé tinh cot
thép chung cho ca 2, M™ = - 3,08 (Tm).
- Lyc cit 16n nhat: Quay = -3,34 (T).
a) Tinh cét thép chiu mémen am:
- Lay gi4 tri mémen M = - 3,08 (Tm) d¢ tinh.
- Tinh véi tiét dién chit nhat 25 x 25 cm.
- Chon chiéu day 16p bao vé a=4cm - >hy=h-a=25-4=21(cm).

: M 3,08x10°
= T’ h hA A: = = >
IRESOs =R bhZ T 115x25x21

¢ =0,51+(1-2¢,,)=0,5. 1+1-2x0,239 =0,86
A= M _ 3,08.10°
* RCh, 2800x0,86x21

A6
-Klemtra:,u=bh :m

-> Chon thép 2@20cd A=6,28(cm?).

=0,239< a, =0,429

6 cm?

100% =1,14% > 11 =0.05%
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b) Tinh cét thép chiu mémen dwong:

- Lay gi4 tri mémen M = 0,38 (Tm) dé tinh.

- Vi momen duong, ban canh nam trong ving chiu nén.

Tinh theo tiét dién chit T véi he= he= 10 cm.

- Gia thiét a=4 cm, tir d6 hg= h - a = 25— 4 = 21 (cm).

- Bé rong canh dua vao tinh todn : by =b + 2.5,

- Gia tr1 d§ vuon cua ban canh S. khong vuot qua tri s6 bé nhét trong cac gia tri
Sau:

+1/2 khoang cach giita hai mép trong cua dam: 0,5x(4,2-0,22)=1,74m

+ 1/6 nhip tinh toan ctia dam: 2,28/6= 0,38 m.

Lay Sc= 350 m. Do d6: b= b+ 2xS.= 0,25+ 2x0,35= 0,95 m

- Xac dinh vi tri tryc trung hoa:

Ms = Ry.bt.hs.(hg - 0,5.h¢) = 115x1x10x(21- 0,5x10)

M¢ =16223,6 (kGecm)= 16,22(Tm).

CO Mpax= 0,38 (Tm) < M¢=16,22 (Tm).Do d6 truc trung hoa di qua canh, tinh toan
theo tiét dién chit nhat b= be= 95 cm; h= 25 cm,

, M 0,38x10°
Ta cé: = = =0,045< a, =0,429
“n =R 115x95% 21 O

¢=0,5.(1+1-2a,)=0,5. 1+1-2x0,045 =0,975

A M _ 03810°
""RCh,  2800x0,975x21

=412 cm?

Kiém tra ham lugng cot thép
A, 412

S

H=bn ~ 25021
Chon thép: 2@18¢6 A=5,09 (cm?).

¢) Tinh todan cot dai cho dam:

100% =0,784% > s =0,05%

- T bang td hop ndi luc ta chon ra luc cit 16n nhat xuét hién trong dam: Qmax=
3,34(T)

-Bé tong cap do bén B20 c6: R, =11,5 MPa= 115 kG/cm?

Ep = 2,7x 10* MPa ; Ry = 0,9 MPa= 9 kG/cm?

- Thép dai nhom C, c6: Ry = 175 MPa = 1750 kG/cm? ; Es = 2,1x 10° MPa

- Dam chiu tai trong tinh toan phan b déu véi:

9=ga.5+gq¢=477,8 +(0,25x0,25x2500x1,1)= 649,7(kG/m)= 6,5(kG/cm).

p=p,=562,8(kG/m)=5,63( kG/cm).
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gia tri q;=g+0,5p= 6,5+ (0,5x5,63)=9,315( kG/cm).
chona=4cm=>hy=h-a=21-4=56 (cm)
-Kiém tra lai diéu kién cudng d¢ trén tiét dién nghiéng theo tmg suit nén chinh
khi d6 bd tré cot dai Q<0,3 .Uy Up1.Ryp.b.ho
Do chua b tri cbt thép dai nén ta gia thiét Uy ey~ 1
Ta ci: Q= 3340 <0,3.try;.Up1.Rp.0.hp=0,3.1.115.25.21= 18113 kg
=> Dam du kha ning chiu tng suit nén chinh
- Kiém tra kha ning chiu cit ctia bé tong : (bé qua anh huéng cua luc doc truc nén
¢, =0; @,=0 vi tiét dién Ia hinh chir nhat).
Qb min=@,;(1+ @+ ®,)R,,.b.hy= 0,6x(1+0+0)x10x25x21=2835 ( kG)
-> Qmax= 3340 (T) > Qp min= 2835 (T).
-> B¢ tong khong du chiu cat,can phai tinh c¢6t dai chiu luc cat.
- Xac dinh gia tri:
M, =@, (1+ @, +,).R,, .b.Ji; (BE tong nang -> ¢, , =2)
=> M, = 2X(1+0+0)x9x25x21%=198450(kGcm).
- TinhQ,, =2./M,.q, =2,/198450x9,315 =2719,24 (kG).
+ Co = Mp/(Q-Qu1) = 198450 / (3340 -2719,24) = 421,55 cm

+Tach 3 M _3 198450 56 17em <y’
4\ gl 4\ 9315

->Co= C=2M,/Q =2.1984500/3190 = 124,42 cm

+Gi6 tri gsy tonh todn:

Q _'\éb _q.C 3340- ii“ig ~9,315.124,42
= = ! =3,5kg/cm
Gow Co 124,42 g
+Gio tri Qo _ 2835 _ 67,5kg/cm
2h0 221
+ Gi6 tri Q-Q, _3340-2719,24 =11,2 kg/cm
2h0 2.21
(?_C%l.Qmmn

+ You cau qswz( j: 11,2;67,5 non ta lay gio tri qe—= 67,8kg dé tinh

2h0 ' 2h0
cht dai.
_ St dung dai 06, s6 nhonh n=2:
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R,na, 1750.2.0,283
0, 67,5

+ Dam c h=25cm <45 cm => S¢= min(h/2; 15cm)= 12,8 cm
+ G0 tri Smax= Upa.(1111).Ror.b.ho?/Q= 1,5.(1+0).9.25.21%/3340 = 46,65 cm
S=min(S; S¢t: Smaxy= 12 cM
=> Chon S=12 cm =120 mm
Ta bd trd P6al120 cho dam.
-Kiém tra lai diéu kién cudng d¢ trén tiét dién nghiéng theo tmg suit nén chinh
khi d6 bb tré cot dai Q<0,3 .U trp1.Ry.b.hg

Véi Gy =1+5.0.04,< 1,3

-> khoang coch S tonh toon: Sy= .=14,67 cm

DAm b tr6 w6a120 cit 5= M - 20283 _5 55168
b.s 25.12
5 _Es _ 210000. ~7.78
Eb 27000

uy=1+5.6.6,, = 1+5.0,00188.7,78=1,073< 1,3
up;= 1-0.R,=1-0,01.11,5= 0,885
Ta thay (. Up~1
Ta cti: Q= 3340 <0,3.1ry1.Up1.Ry.0.1p=0,3.0,949.115.25.21= 17201,84kg
=> Dam du kha ning chiu tmg sut nén chinh.
Ta thay phan tor ddm 41 va 43 ca M",M",Q gan bang nhau nén ta chon bd tri cdt thép
gidng phan tr ddm 42 d6 ténh toon
4.2.6.Tinh todn cét thép doc cho dam nhip BC tang 5, phin tir 45 (bxh=25x25 cm)
Dam nam gitrta 2 truc B&C c6 kich thudc 25x25cm,nhip dam L=228cm.
No6i luc ddm duge xudt ra va to hop 6 3 tiét dién. Trén co s& bang to hop ndi luc, ta
chon ndi luc nguy hiém nhét cho dam d tinh toan thép:
- Giita nhip AB: M" = 0,353(Tm);
-GO6iA: M =-259(Tm); Qu=-2,95(T)
-G6iB: M =-259(Tm). Qu=-2,95(T)
Do 2 gdi c6 mdmen gan bang nhau nén ta 1y gia tri momen 16n hon dé tinh cot
thép chung cho ca 2, M™ = - 2,59 (Tm).
- Lyc cit 16n nhat: Quay = -2,95 (T).
a) Tinh cét thép chiu mémen am:
- Lay gi4 tri mémen M™ = - 2,59 (Tm) d¢ tinh.

- Tinh véi tiét dién chit nhét 25 x 25 cm.
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- Chon chiéu day 16p bao vé a=4cm->h;=h-a=25-4=21(cm).

: M 2,59x10°
~Tinhhésé: o, =—2 =% 0,176 < oz = 0,429
IRESo = ph? T 115x25:21 U

¢ =0,51+,1-2¢,)=0,5. 1+1-2x0,176 =0,9025
M 2,59.10°

A = = :4 2 2
T RCh,  2800x0,0025x21 M
q A 42
-Kié : = S = 4 1 =0, =0,
Kiém tra: u bh - 25x21 00% =0,8% > .. =0,05%

> Chon thép 2218 c6 Ag=5,09 (cm?).
b) Tinh cét thép chiu mémen dwong:

- Lay gia tri mémen M = 0,353 (Tm) d¢é tinh.

- Vi momen duong, ban canh nam trong ving chiu nén.

Tinh theo tiét dién chir T v6i he= hy= 10 cm.

- Gia thiét a=4 cm, tir d6 ho=h - a = 25— 4 = 21 (cm).

- Bé rong canh dua vao tinh toan : by =b + 2.S,

- Gia tri 46 vuon cta ban canh S khong vuot qua tri s6 bé nhét trong cac gia tri
Sau:

+1/2 khoang cach giita hai mép trong cua dam: 0,5x(4,2-0,22)=1,74m

+ 1/6 nhip tinh toan ctia dam: 2,28/6= 0,38 m.

Lay Sc= 350 m. Do d6: bi= b+ 2xS.= 0,25+ 2x0,35 = 0,95 m

- Xac dinh vi tri tryc trung hoa:

Ms = Ry.bs.hs.(hg - 0,5.h¢) = 115x1x10x(21- 0,5x10)

M =16223,6 (kGecm)= 16,22 (Tm).

CO Mpax= 1,33 (Tm) < M#=16,22 (Tm).Do @6 truc trung hoa di qua canh, tinh toan
theo tiét dién chit nhat b= br= 95 cm; h= 25 cm,

5
Taco: a, = 4= 0333x10° _( 5596 < 0, =0,429
R 115x95x21

¢=0,5.01+1-2«,)=0,5. 1+1-2x0,045 =0,975

4 M _ 0353.10°
" " RCh, 2800x0,975x21

=412 cm?

Kiém tra ham luong cbt thép :

A, 2,29

S

H=bn ~ 25221

100%=0,4,37%> p_. =0,05%
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Chon thép: 2@ 14c6 A=3,08 (cm?).

¢) Tinh toan cot dai cho dam:

ta thay trong cac dam c6 kich thudc bxh = 25x25 cm thd dam 42 ct lyc cét 16n nhat
Q= 3,08 T, ddm 42 duoc dit cdt dai theo cAu tao @6a120 =>chon thép dai &6a120
cho toan bo cac dam c6 kich thude bxh = 25x25 cm
Ta thay phan tr dim 44 va 46,47 ca M',M",Q gan bang nhau non ta chon bd trg ¢t
thop gibng phan tir ddm 45d6 ténh toon
4.2.7,2.Tinh todn cot thép doc cho dim nhip BC, ting 8 (taing mdi), phin tir 48
(bxh=25x25 cm)
DAm nam gitia 2 truc B&C c6 kich thudc 25x25cm,nhip dam L=228cm.
No6i luc dam dugc xuat ra va to hop ¢ 3 tiét dién. Trén co s& bang to hop noi luc, ta
chon ndi lyc nguy hiém nhat cho dam dé tinh toan thép:
- Nhip BC: M" =-0,13 (Tm)
-G6iB: M =-1,7(Tm);  Qu=-2,05(T)
-G6iC: M =-1,7(Tm);  Qu=2,05(T)
- Luc cat 16n nhét: Qpay = 2,05 (T).
Do dam nhip BC, ting 8 (ting méi) phan tir 48 (bxh=25x25 cm) c6 ndi luc nho 1én
ta co thé bd tri ¢t thép cho dam tang nay gibng dim nhip BC, tang 5, phan tir 45
(bxh=25x25 cm)
- Chon s=12cm =120mm, do nhip dim ngin nén ta bd tri c6t dai @6al20 sudt

chiéu dai dam.
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CHUONG 5
TiNH TOAN COT
5.1.Vit liéu:
- Bé tong cip d6 bén B20: R, =11,5 MPa= 105 Kg/cm?
Ry = 0,9 MPa=9 Kg/cm?
- Cbt thép nhom C, : Rs = 225 Mpa = 2250 Kg/cm® ,Rsw
Kg/cm?
- Cbt thép nhém C;, : Rs = 280 Mpa = 2800 Kg/cm® ,Rsw
Kglcm?

175 Mpa =1750

225 Mpa =2250

- Tra bang phu luc véi bé tong B20,0y, = 1;
Thép C,: o¢r=0,645; 65 = 0,437
Thép C|| . Or= 0 623 OR 0 429

5.2. Tinh toan cot thép cot :

Ta tinh cdt thép cot téng 1 bd tri cho tﬁng 1,2,3 ; tinh cdt thép cot téng 4 bb tri cho
tang 4,5,6; tinh ¢t thép cot tang 7 b tri cho tang 7,8 tinh c6t thép cot tang 10 b tri
cho tang 10,10. Vi cot ting 1,tang 4,tang 7 ta chi can tinh c6t thép cot truc C, D, con
lai léy cbt thép cot truc A, B lan luot léy theo ct thép truc C, D

5.2.1.Tinh cét truc D
5.2.1.1. Phan tr 1, tcfng 1, (kich thuoc 25x65x330 cm voi chiéu sdu chén cot la
80cm)
- Cot c6 tiét dién b xh = (25 x65)cm véi chiéu cao 1a : 3,3m.
— chiéu dai tinh toén: lo=0,7xH=0,7x3,3=2,66m =266 cm.

Iy _ 266

- Do manh 2= = 4,43< 8 nén ta bo qua anh hudéng ctia udn doc.

- LAy hé s6 anh huong ctia uén doc: n = 1.
- B0 1éch tAm ngau nhién:

330 .65
e, =max(—H; ———,60m.
(coHigoh) =max(225:22) =2.6 (cm)

- Tr bang t6 hop ta chon ra cdp ndi luc nguy hiém nhat:

+Cap 1 (emax = |M maxl): M =-13,99 (Tm) ; N =-174,653 (T)

+ Cap 2 (N maxy =M va N cung 16m ): M =-13,99 (Tm); N = -188,031 (T)
- Ta tinh toan cot theo phuong phap tinh cbt thép dbi ximg.
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- Gia thiét chiéu day 16p bao vé cot thép chon a = a’= 4cm
hp=h-a=65-4=61cm;
Z,=h,-a=61-4=57cm.
a)Tinh voi cap 1: M = 13,99 (Tm)
N =-131,27 (T).

. M
+ Do 1éch tdm ban dau: e; = —= 13,99 =0,0981m =9,81cm .
N 174,653

+ e = max(e;,e,)=max(9,81 ; 2,4) = 9,81 cm.
+ Do léchtim e=mn.ep +0,5.h-a=1x9,81 + 0,5x65 - 4 = 35,81 (cm).

N  131,27x10°
R 115x25

+ Bé tbng B20, thép C,, ->¢gr= 0,623=>¢rxhy=0,623 x56 = 34,89 (cm).
+ Xay ra truong hop nén 1€ch tam bé x =45,66 (cm) >¢r Xhy =34,89 (cm)

+ Chiéu cao ving nén: x = = 45,66 (cm).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:
X2 + aX? + ;X + ap =0
véi: a; = -(2+ gRr) ho=-(2+0,623).56= -146,89.

_2N.e

a = + 20rhe’+(1-0r)N0Z,
b
a, = 2XA31270x35,81 | 5, 523x56%+(1-0,623)x56x52 = 8275,39
115x25
2= ~N 2e& +1-&)Z, h,
R D
2, = —131270 2x35,81x0,623+ (1-0,623)52 56 _ ;4515 15

115x25
- Tinh x lai theo phuong trinh sau:
x>- 146,89x* + 8275,39x —164213,18 =0
> x = 43,39 (cm) >0r xhy =34,89 (cm).

A= Ne—R,bx h, -0,5X _131270x35,81—115x25x43,39x(56 —0,5x43,39)

ReZs 2800x52
A= A, =2,89 (cm?)
b)Tinh véi cdp 2: M = -13,99(Tm);
N = -188,031(T).
M_ 13,99
N 188,031

+ o = max(e,e,) =max(8,07 ; 2,4) = 8,07 cm.

+ Do léch tAm ban dau: e; = =0,0807m = 8,07cm .
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+ Do léchtim e=m.ep + 0,5.h - a=1x8,07 + 0,5x65 - 4 = 34,07(cm).

N  188,031x10°
R, 115x% 25

+ Bé tong B20, thép C,; ->0r= 0,623=>¢rxh, =0,623x56 = 34,89 (cm).
+ Xay ra truong hgp nén 1é€ch tam bé x=53,09(cm) >orxhy= 34,89 (cm)

+ Chiéu cao ving nén: x — —53,09 (cm).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:
X3 + aX? + ;X + ap =0
véi: a; = -(2+ gR) hp=-(2+0,623).56= -146,809.

Q= ZNE + ZRRh02+(l'QR)hOZa

b*

= 2x188031x34,07 4+ 2x0,623x56%+(1-0,623)x56x52 =8623
115x25

dg = —N 2-e-"§R +(1_§R)Za ho
R,b

_ 188031 2x34,07x0,623+ (1— 0,623)57 61 _
115x25

x3 - 146,89x% + 8623x -184500,2=0

->x = 46,91 (cm).

Ne—R,bx h, —0,5x _188031x34,07 —115x25x46,91 61-0,5x46,91
R..Z, 2800x57

A= A, =557 (cm?).

=> Ta thay cap noi lyc 3 doi hoi luong thép bb tri 1a 16n nhat.

Vay ta bd tri ¢t thép cot theo A= Ay’=5,57 (cm?).

-184500,2

A=

+ X4c dinh gia tri ham lugong et thép ti thiéu theo d6 manh
| | 266

J=to__ o _ = 36,94
r 0,288 0,288x25

A e(35+83) > u_. =0,2%

+ Ham lugng ct thép:

0

N

B

¢60100@
¢60200®
»14 @

300
d 240 }
v
NN w20y

0 590 10
] 650 ]
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5,57
ﬂ%zb%.loO% 2 05100=0,397% > 41, =0,2%
27 2%5,57
== 2A 10095 =227 100-0,795% < 1, = 3%
A= T T 2556 P Hmax =70

Vay, tiét dién cot ban dau chon hop li. Véi A=A, ‘= 5,75 (cm?)
chon 3320 c6 A= 9,42 (cm?) >5,57 (cm?)
5.2.1.2.Phan tir 4, tang 4, (kich thuéc 25x55x330 cm)
- Cot o tiét dién b xh = (25 x55)cm v6i chiéu cao 14 : 3,3m.
= chiéu dai tinh toan: 1o = 0,7 xH = 0,7 x3,3 = 2,31 m =266 cm.

- B0 manh 1= Iﬁ = % = 4,84< 8 nén ta bo qua anh hudng cia udn doc.

- LAy hé s6 anh hudéng ciia uén doc: n = 1.
- P léch tAm ngau nhién:

e, = max(iH ;ihc) = max(@ ;§
600 30 600 25

- TUr bang t0 hop ta chon ra cdp ndi luc nguy hiém nhat:

+Cap 1 (|M max] =N max): M =12,016 (Tm) ; N =-109,969 (T)
+Cap2(emax): M=11,03(Tm); N=-111,1(T)

- Ta tinh toan cot theo phuong phap tinh ¢t thép dbi xing.

) =2,2(cm).

- Gia thiét chiéu day 16p bao vé c6t thép chon a = a’= 4cm
hp=h-a=55-4=51cm;
Z:=hy-a=51-4=47cm.
a)Tinh véi cap 1: M =12,016 (Tm)
N =-109,969 (T).

+ Do léch tAm ban dau: e; = M = w
N 109,969
+ €9 = max(e;,e,)=max(11,13; 2) = 11,13 cm.
+ Do léch tdm e=m .6y +0,5.h-a=1x11,13 + 0,5x55 - 4 = 32,13 (cm).

N 109,969 x10°
R,b 115x 25
+ Bé tdng B20, thép C,, ->gr= 0,623=>¢rxhy =0,623 x51 = 28,66 (cm).
+ Xay ra truong hop nén 1é€ch tam bé x =30,74 (cm) >¢r Xhy =28,66 (cm)

=0,1113m = 11,13cm .

+ Chiéu cao vung nén: x =

=30,74 (cm).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phwong trinh bac 3:
X3 + a,x° + ayX + a5 =0
véi: a; = -(2+ o) ho=-(2+0,623).46=-120,568
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2N be + 20rho*+(1-0r)heZ,

a; =
be

_ 2x109969x32,13
115x25

do = —N 2-e-§R +(l_é:R)Za ho
R,.b

_ —109969 2x32,13x0,623+ (1-0,623)47 51 _
115x25

- Tinh x Iai theo phuong trinh sau:

x3- 120,568x% + 5340,31x —79001,79 =0

->x = 30,382 (cm) >0r Xhy =28,66 (cm).

+ 2x0,623x51°+(1-0,623)x51x47 =5340,31

-79001,79

A;=Ne—Rbx Iy ~0,5x _109969x32,13-115x25x30,382x(51—0,5x30,382)
Ree.Z4 2800x47

A= Ag=1,263 (cm?)
b)Tinh véi cdp 2: M = 11,03 (Tm);

N =-111,1(T).
+ P06 léch tim ban ddu: e; = M = %ﬁ:o,lzom = 12,06 cm.
N ,

+ €9 = max(ey,e,) =max(12,06 ; 2) = 12,06 cm.
+ Do léchtdm e=m .6+ 0,5.h-a=1x12,06 + 0,5x55 - 4 = 33,06(cm).

N  111,1x10°
R, b  115x25

+ Bé tong B20, thép C,, ->gr= 0,623=>¢rxh, =0,623x51 = 28,66 (cm).
+ Xay ra truong hop nén I¢ch tdm thong thuong2a <x=26,22(cm) <grXhy= 28,66

+ Chiéu cao ving nén: x — = 26,22 (cm).

(cm)
Ne—Rybx h,~0,5x _111100x33,06—115x25x26,22 510,526, 22
R..Z, 2800x47

A= Ay=0,108 (cm?).

->Chon cdt thép theo cAu tao:

:>AS’:

+ Xac dinh gia tri ham luong cbt thép tdi thiéu theo d6 manh:
| | 266

A="2= 0 = = 36,94
r 0,288b 0,288x25

35<1<83 -> 1. =0,2%

L bh, 0,2x25x51
100 100

=>A= =2,3 (cmd).
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© e @ @

OO N
«© =
= < & =Y ASY
—
= Ne . o
O O
S| = ® N ¢
M| N
= & o &
N

30 490 30
550

Ngoai ra canh b cta tiét dién,b = 25cm > 20cm thi ta nén chon A>4,02 (sz) (2
@16).Vay ta chon 3@18c6 A=7,63(cm?).

+ Ham luong c6t thép:

A 5,00
%="% 100% =2 100=044%> 11 =0 2%
y2ady bh, 0 2Ex51 0> Hmin
2A 25,00
100% = 100=0,885% < 11 =3%
# = bn, 25x51 0= Hmax

5.2.1.3. Phan i 7, tang 7, (kich thuéc 25x45x330 c¢m)
- Cot c6 tiét dién b xh = (30 x45)cm véi chiéu cao 14 : 3,3m.
— chiéu dai tinh toan: 1, = 0,7 xH = 0,7 x3,3 = 2,66 m =266 cm.

Iy _ 266

-DP6 manh 1= —6,65< 8 nén ta bo qua anh hudng cua udn doc.

- LAy hé s anh huéng cua udn doc: 1 = 1.
- B0 1éch tAm ngau nhién:

330 .45
e, =max(—H; =:2) =1,8(cm).
(coHisshg =max(Z25:22) = 18(cm)

- Tr bang t6 hop ta chon ra cdp ndi luc nguy hiém nhat:

+Cap 1 (emax= Mmax): M =-8,24 (Tm) ; N =-36,51 (T)

+ Cap 2 (N o= M va N cung 16n): M = -7,758(Tm); N = -37,44(T)

- Ta tinh toan cot theo phuong phap tinh cot thép ddi xing.

Cang 1én cao luc doc N cang nho, phén tir ¢Ot 4 c6 noi1 luc 16n hon phﬁn tr cOt truc
7 nhung phai dat thép theo cdu tao do d6 dé thién vé an toan va thudn loi trong thi

cong ta bd tri thop phén tir cot 7,8 theo céu tao. 316 A, = 6,03 cm?
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5.2.2 Tinh cgt truc C
5.2.2.1. Phan tir 9, tdng 1, (kich thuoc 25x75x330 cm voi chiéu sdau chén cot la
80cm)
- Cot o tiét dién b xh = (25 x75)cm v6i chiéu cao 14 : 3,3m.
— chiéu dai tinh toan: 1, = 0,7 xH = 0,7 x3,3 = 2,66 m = 266 cm.

-DPd manh 4= IFO = 27—656 =3,8< 8 nén ta bé qua anh hudng cua udn doc.

- LAy hé s6 anh hudng ctia uén doc: 1 = 1.
- P léch tAm ngau nhién:

1 1 330 .75
e; = max —H;—h = MmaX(——-,— =3 (cm).
e (600 30 2 (600 25) (cm)

- TUr bang t0 hop ta chon ra cip ndi luc nguy hiém nhat:
+Cap 1 (|M max|=emax): M = 18,255 (Tm) ; N =-217,305 (T)
+ Cdp 2 (M va N cyng 16n): M =-18,52 (Tm) ; N =-196,627 (T)
+ Cap 3 ([N max]): M =16,87(Tm); N =-171,202 (T)
- Ta tinh toan cot theo phuong phap tinh ¢t thép dbi ximg.
- Gia thiét chiéu day 16p bao vé cbt thép chon a = a’= 4cm
hp=h-a=75-4=71cm;
Z.=hy,-a=71-4=67cm.
a)Tinh vdi cap 1: M = 18,255 (Tm)
N =-217,305 (T).
M _ 18,255
N 217,305
+ e = max(e;,e,)=max(13,1; 2,8) = 13,1 cm.
+ Do léchtdm e=mn.ep+0,5.h-a=1x14,8 + 0,5x75 - 4 = 44,1 (cm).
N  217,305x10°
R,.b 115x 25
+ Bé tbng B20, thép C,, ->0r= 0,623=>¢rxhy =0,623 x71 = 41,118 (cm).
+ Xay ra truong hop nén 1é€ch tam bé x=47,74(cm) >orxhe= 47,348 (cm)

+ Do léch tAm ban dau: e; = =0,131m =13,1cm .

+ Chiéu cao ving nén: x = =47,74 (cm).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh béc 3:
X3 + a2X2 +a;X + a9 =0
véi: a; = -(2+ o) ho=-(2+0,623).71=-173,118

a; = 2 Nbe + 20Rh02+(1'QR)hoZa
R

b*
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= 2x217305x44,1 1 2x0,623x71%+(1-0,623)x71x66 =11180,54
115x25

ap = —N 2eé; +A-4:)Z, h,
R,.b

_ —217305 2x44,1x0,623+ (1-0,623)66 71 _
115x25
x°~17,23,118x* + 11180,54x —246759,5=0
-> X = 46,91 (cm).
Ne—R,bx hy—0,5x _217305x44,1-115x25x46,91 71-0,5x46,91
Ry Za 2800x66

A= Ag=1,81 (cm?).
b)Tinh véi cdp 2: M = -18,52(Tm).
N = -196,627 (T)).

1 D6 léch tam ban ddu: e; = M= 1852 _ 5 1105m =11,05 cm .

N 196,627
+ o = max(e;,e,) =max (11,05 ; 2,8) = 11,05 cm.
+ Do léchtim e=mn .6y +0,5.h - a=1x11,05+ 0,5x80 - 4 = 42,05(cm).

N 196,627 x10°
R.b  115x25

+ Bé tbng B20, thép C,; ->0r= 0,623=>¢rxh, =0,623x71 = 41,118 (cm).
+ Xay ra truong hop nén 1€ch tam bé x= 54,267(cm) >grXxhy= 41,118 (cm)

-246759,5

AS=

+ Chiéu cao ving nén: x — —53,767 (cm).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:
X3 + aX? + a;X + ap =0
véi: a; = -(2+ o) ho= -(2+0,623).66=-173,118

a; = 2 N.be + 20rho"+(1-0r)NoZa

b*

= 2x196727x42,05 1 2x0,623x66+(1-0,623)x66x62 =11492,1
115x25

a,= —N 2e&, +(1-&)Z, h,
R,b
_ —196627 2x42,05x0,623+ (1-0,623)66 71 _
115x25
x°~17,23,118x°* + 11492,1x —26887,24,57,28=0
-> x =51,25 (cm).
Ne—R,bx h,-0,5x _196627x42,05-115x25x51,25 71-0,5X51, 25
Re-Z, 2800x66

-26887,24,57,28

A=

Sinh vién: Nguyén Vin Thién - XD1401D 81



PO AN TOT NGHIEP

A= AJ=3,17(cm?).

Hinh 5.5. Mt cit cot truc C (ting 1,2,3)

5.2.2.2.Phan tir 12, tang 4, (kich thuéc 25x65x330 cm)
- Cot 6 tiét dién b xh = (25 x65)cm véi chiéu cao 14 : 3,3m.
= chiéu dai tinh toan: Io = 0,7 xH = 0,7 x3,3 = 2,66 m =266 cm.
| 266

-Pd manh A= F" o= - 4,33< 8 nén ta bé qua anh hudng ctia udn doc.

- L4y hé s6 anh huéng cua udn doc: 1 = 1.
- P 1éch tAm ngau nhién:

€, = max(iH ;ihc) = max(@ ;E
600 30 600 25

- Tu bang to hop ta chon ra cap ndi luc nguy hiém nhat:
+Cap 1 (|IM max]): M =-13,8 (Tm) ; N =-129,353 (T)
+ Cap 2 (emax): M =-13,04 (Tm) ; N =-104,46 (T)

+ Cip 3 (N maxl): M =-6,93(Tm); N = -131,256 (T)

- Ta tinh toan cot theo phuong phap tinh cbt thép dbi ximg.

) =2,6 (cm).

- Gia thiét chiéu day 16p bao vé cbt thép chon a = a’= 4cm
hp=h-a=65-4=61cm;
Z.=hy,-a=61-4=57cm.

a)Tinh voi cap 1: (|M nax]): M =-13,8 (Tm) ;

N =-92,83 (T)
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+ P 1éch tAm ban dau: e; = M = 13,8

N 129,353

+ o = max(e;,e,)=max(13,325; 2,4) = 13,325 cm.

+ Do léch tim e=mn.ep + 0,5.h - a=1x13,325 + 0,5x65 - 4 = 39,325 (cm).
N  129,353x10°

R.b  115x25

+ Bé tbng B20, thép C,, ->0r= 0,623=>¢rXxh, =0,623 x61 = 34,588 (cm).

+ Xay ra truong hop nén 1é€ch tdm 16n thong thuong

2a <x=32,18(cm) <grXho= 34,588 (cm)

->x = 32,18 (cm)

Ne—R,bx h,—0,5x _129353x39,325-115x25x32,18 56-0,5x32,18

=0,13325m = 13,325cm .

+ Chiéu cao vung nén: x = =32,18 (cm).

A=

Re..Za 2800x57
A= A,=-0,7,266 (cm?).
b)Tinh véi cidp 2: M = -13,04 (Tm) ;

N =-104,46 (T)
+Po léch tim ban diu: e; = M = 13,04 =0,1445m = 14,45 cm .
N 104,46

+ o = max(e;,e,) =max (14,45 ; 2,4) = 14,45 cm.
+ Do léch tam e=mn.eo + 0,5.h - a = 1x14,45+ 0,5%65 - 4 = 40,45(cm).

N  104460x10°
Ryb  115x25

+ Bé tdng B20, thép C,, ->0r= 0,623=>¢rxhy =0,623x61 = 34,588 (cm).

+ Xay ra truong hop nén 1éch tdm 16n thong thuong

2a < x=28,56(cm) <grxhy= 34,588 (cm)

-> x = 28,56 (cm)

Ne—R,bx hy-0,5x _104460x40,45-115x25x28,56 56-0,5x28,56

+ Chiéu cao ving nén: x — = 28,56 (cm).

As=
) Rsc 'Za 2800x57

A= Ag=-1,48 (cmd).
¢)Tinh véi cap 3: M = -6,93(Tm);
N = -131,256 (T)

+Po léch tam ban dau: e; = M= 693 =0,1187 m =11,87cm .
N 131,256

+ €9 = max(ey,e,)=max(11,87; 2,4) = 11,87cm.
+Poléchtdm e=mn .eg+0,5.h-a=1x3,4 + 0,5x65 - 4 = 37,87(cm).

Sinh vién: Nguyén Vin Thién - XD1401D



PO AN TOT NGHIEP

N  131,256x10°
R,b  115x25

+ Bé tdng B20, thép C;, ->0r= 0,623=>¢rXxh, =0,623x61 = 34,888 (cm).
+ Xay ra truong hop nén 1é€ch tam bé x=35,68(cm) >orxhy= 34,888 (cm)

+ Chiéu cao ving nén: y — — 35,68 (CM).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:
X2 + aX? + ;X + ap =0
voi: a; = -(2+ gR) he= -(2+0,623).56= -146,888

a = 2 Ns + 20rho"+(1-0r)NoZa

b*

= 2x131256Xx37,87 + 2x0,623x61%+(1-0,623)x56x57 =7708

115x25
dg = —N 2-e-"§R +(1_§R)Za ho
R,.b
_ —131256 2x37,87x0,623+ (1—0,623)57 61_ ;4447
115x25
x°-146,888x> + 7708x- 133470 = 0
>x=357
Ao Ne—Ripx h,—0,5x _102594x37,87 —115x25x35,7 56-0,5x35,7
° Re.Z, 2800x52

A= AJ=0,2 (cmd).
->Chon cdt thép theo cAu tao:
+ Xac dinh gia tri ham luong c6t thép tdi thiéu theo d6 manh:

gl b 206 g4y
r 0,288  0,288x25

35<1<83 -> 1. =0,2%

s A= M b.h, _0,2x25x46
100 100

Ngoai ra canh b cia tiét dién,b = 25cm > 20cm thi ta nén chon As>4,02 (cm?) (2
@16).Vay ta chon 3320c6 A=9,42(cm?).

+ Ham lugng ct thép:

= 2,3 (cm?).

A 9,42 _
%= > 10006 = "= 100=0,673%> s =0,2% =
A0 h, T T 25456 > Hin A
= 2A 10006 = 22942 100 _1 3a5% < 1. = 3%
bh, 25x56
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Hinh 5.6. Mt cit cot truc C (ting 4,5,6)
5.2.2.3. Phan tir 15, tang 7, (kich thuée 25x55x330 cm)
- Cot c6 tiét dién b xh = (30 x55)cm véi chiéu cao 14 : 3,3m.
= chiéu dai tinh toan: 1o = 0,7 xH = 0,7 x3,3 = 2,66 m =266 cm.

- D6 manh A= L = % =5,32< 8 nén ta bé qua anh hudng ctia udn doc.

- LAy hé s6 anh hudéng ctia uén doc: 1 = 1.
- P 1éch tAm ngau nhién:

€, = max(iH ;ihc) = max(@ ;§
600 30 600 25

- TUr bang t0 hop ta chon ra cdp ndi luc nguy hiém nhat:
+Cép 1 (emax): M =-8,97 (Tm) ; N =-37,33 (T)

+ Cap 2 Npax): M = 6,47(Tm); N = 46,95 (T)

+Cap 3 (Mmax): M =-10,154 (Tm) ; N =-11,82 (T)

- Ta tinh toan cot theo phuong phap tinh ¢t thép dbi xing.

) =2,2(cm).

Cang lén cao luc doc N cang nho, phﬁn tir cot 12 ¢6 noi luc 16n hon phﬁn tr cot
tryc 15 nhung phai dat thép theo cau tao do d6 dé thién vé an toan va thuan lgi trong

thi cong ta bd tri thép phan tir cot 15,16theo cdu tao. 3318 A, = 7,63 cm?
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Hinh 5.8. Mt cit cot truc C (ting 7,8)
5.2.3.Tinh todn cét thép dai cho cjt
Cét dai ngang chi dat cdu tao nhim dam bao gitr 6n dinh cho cét thép doc, tao
thanh khung va giir vi tri cta thép doc khi d6 bé tong:

+ Puong kinh cbt dai 1dy nhu sau:
1 1
dg max(Z¢maX; 5mm) = max(Z x20 ; 5 mm) =max(5; 5)mm.

- Chon cét dai c6 dudng kinh & 8.

+ Khodang cach gitra cac ¢t dai duge bd tri theo cu tao
- Trén chiéu dai cot:

ag< min(15¢min, b,500) = min(240; 250;500) =240 mm.
- Chon ag = 200 mm.

- Trong doan nbi cbt thép doc bd tri cbt dai:

a4< 10¢min = 160 mm. -> Chon ag = 100 mm.

Sinh vién: Nguyén Vin Thién - XD1401D 86



PO AN TOT NGHIEP

CHUONG 6
TiNH TOAN CAU THANG

6.1.S6 liéu tinh toan:

So d6 két cau thang

@ o @
1800 600 1800
- 0w DOC 250x550 .
& i% 4
g| +9 | g
= DAM CHEU 16 7 =
7
77
A i)
v
77
%
,;
ES = 2 ’f
£ g =7
o 32 2 ) o
45 5 SO -
& ) 5
=
E
77
7
7
7
& . o
DAM CHIEU NGHT aa
(250x350) a’
46,25 7
g ez /.
DAM CHIEU NGHI 4
N (Z50x350) ‘ "
& -4

SNG INOX D60

LAT DA GRANIT MAU DO
VUA LOT XM MAC 50 DAY 15
BAC XAY GACH DAC

BTCT B20 DAY 100

VUA TRAT XM MAC 50 DAY 15

Hinh 6.2. Céu tao béc thang

- Thiét ké cau thang bo dién hinh la cau thang 2 vé loai c6 con thang, cau tao cau

thang nhu hinh vé.
- Bac xay gach dac,kich thude bac: 160x300mm.

- Mat 1at gach granitdé mau dé6 6=20mm
- Lan can tay vin thép éng inox d60

- Chon so bd kich thudc két cau
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+ Ban thang + chiéu nghi BTCT B20 day 100 mm.
+ Kich thudc chiéu nghi 1750x3450, c6n thang CT kich thudc 150x300
- Hoat tai 1y theo TCVN 2737-1995: P, =300kG/m? ; n=1,2.
- Dung bé téng cap do bén B20 c6:
R, = 11,5 Mpa = 115 kg/cm? ; Ry = 0,9 MPa = 9 kg/cm?, E, =27.10° MPa.
Thép Cl ¢ R&= Ry, = 225MPa 4,,R = 175 Mpa
Thép ClI c6 R=R=280 MPa ,E;=21.10" Mpa
6.2.Tinh toan ban thang.
- Géc nghiéng cau thang 13 o
tgo = h/l = 1,65/3,3 = 0,5 ->a =26,33°
= coso= 0,896, sina=0,443.
- Chiéu dai cta ban thang theo phuong mit phang nghiéng la:

lng=/1,65% +3,3% =3,69m
- Nhip tinh toan cta ban thang:
l:=(4200 -600)/2 = 1800 mm =1,6m.
-Ti s6 2 canh cta ban thang : 3,69/1,8 = 2,05>2
Ban thang 13 ban loai dam
- B6 qua su lam viéc theo canh dai tinh toan ban thang theo phuong canh ngan.
- So dd tinh 1a dam don gian 2 déu ké 1én c6n thang va tudng,ta cat 1 dai ban rong
1m theo phwong canh ngén dé tinh toan.
6.2.1. Xdc dinh kich thuoc so bg

- Chiéu day ban xac dinh so b theo cong thirc h b =—|

3|0

D=0,8+1,41ahésd phu thudc tai trong. Chon D = 1,4
I: chiéu dai canh ngan 1=1;=1,8 m

m=30+35 Chonm=230

- Vay chiéu day ban:

1,8x1,4

h, =0,085m Chon h, =10 cm.

6.2.2. Tdi trong tdac dung lén bdn thang :
a)Tinh tdi :
- Quy ddi tai trong ctia cac 16p ra tai trong twong dwong,phan bd theo chiéu dai ban
thang:
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+) Lép da op day 2 cm = h1:M =2,706(cm)
16* + 307
+) Lép vira 16t day 1,5cm :>1’5X16 +1,5x30 =2,029(cm)
16 +30°
_ 0,5x16x30
16 +30°

+) Ban thang day 10cm : h,=10cm

+) Bic xay gach : hs =7,059(cm)

+) Lop vira trat day 1,5cm = hs=1,5cm
Béang 6.1: Bing tinh tai tac dung Ién ban thang

Ciclép cdutgo | Chicuday | HKg/m®) n q" (Kg/m?)
1. Paop 61,7,232
0,027,206 2000 1,1

2. Viralot 47,2,48
0,02029 1800 1,3
3. Bac gach 139,7,27,2
0,07,2059 1800 1,1
4. Ban thang 27,25
0,1 2500 1,1
5. Vira trat 35,1
, 0,015 1800 1,3
Tong (lam tron) 559,082
b) Hoat tai:

- Hoat tai 14y theo TCVN 2737-1995: P, =300kG/m* ; n=1,2.
-> py= 300 x 1,2= 360 Kg/m?
- Téi trong toan phan tic dung 1én ban thang la:
q = 559,082 + 360 = 919,082 Kg/m?
¢) Xdc dinh ngi lyc:
- Tai trong phan b trén mot mét dai: q, = 909,082 x1 = 909,082 kG/m.
- Thanh phan tac dung vudng gboc voi ban thang giy udn:
d:; = (px cosa = 919,082 x0,896 = 823,5 kG/m.
- Thanh phan tac dung doc truc ban thang, giy nén cho ban:
d2 = Qpx Sina = 919,082 . 0,433 = 407,15kG/m.
- Do ,< 0 nén khi tinh thép bo qua q,. Vi thanh phan g, gy nén nhung do qu< q;
va bé tong la vat liéu chiu nén tdt nén co thé bo qua qs.
->Dung gia tri q; tinh thép chiu lyc theo canh ngan.
- Pé tinh toan cit ban thang ra mot dai ban c6 bé rong 1m theo phuong canh ngan.
Dai ban c6 tiét dién chit nhat chiéu cao hy, =10cm; chiéu rong b =100 cm.

- So dd tinh toan:
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g= 919,082 kg

26,33

1800

g =823.8 kg

A A

S

| 1800 |

L o

|

Hinh 6.3. So d6 tinh ban thang

- Xac dinh nd1 luc:

2
Mgy = 317 =_823.5x1.8° —3335) kG.m
8 8
Qmax _ qlxl =_ 823,5)(1,8 :741’15 kG
2 2
d)Tinh cét thép:

-Chona,=15cm->h,=10-1,5 =8,5cm

Tacd: o, = M = 333’52X1002 =0,0401
R,b.h; 115x100x8,5

> =0,5(1+ 1~ 2a ) = 0,5 (1++/I—2x0,0401) = 0,9795

SA- M 33352x100 o
CRsh,  0,9795x2250x8,5
A 178
0p = = = Y L= 0
= b= o0 g 5100 = 0.209% > iy, =0,0%

Chon 846 a150 (A = 1,885 cm?)
-> Téng s6 thanh ¢t doc chiu luc trén toan ban

N =59 1_ 29 (thanh)
0,13

- C6t phan bo: Ta thay 2<'|—2:2,32<3

1

-> Agph > 20% A max >0,2x1,998=0,3996 cm?
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Chon $6 a200( c6 A, = 1,41cm? ) dit theo phuong canh dai cta ban thang.

- Cbt mii: Do chon so dd tinh 13 ddm don gian nhung van phai b tri thép chiu

moémen am ¢ xung quanh 6 ban, c¢6 tac dung tranh cho ban xudt hién khe nit do chiu
tac dung cia momen 4m va 1am ting do ctng tong thé cua ban. Chon $6a200, khoang
cach tir mép tudng ra mép thép mil lay :

S =1/6L =1/6x1,8 =0,0926 (m), chon =300mm.

- C6t thép duoc bd tri nhu hinh vé:

1 T I I I
@60200@ @@60200 @@60200 4
- =~ 1 . . =~
TUGNG GACH #60200 @ ®60150® @60150@
vad

Hinh 6.4. Miit cit ban thang
6.3. Tinh todn con thang.
6.3.1. Xdc dinh kich thudc so bo.

- Chiéu cao c6n thang chon so bo theo cong thire: h g =

|
d
my

|3 14 nhip ctia con thang dang xét: 14 = 3,69 m.
Mg =12 +20. Chon mg = 14 =p_ =$x3,69=0,264 (m)
-Lay h=30cm; b= 15cm.
- Quan niém tinh 1a dam don gian.
6.3.2.Tdi trong tac dung.
+ Trong lugng ban than con thang :
g: = 1,1x0,15x0,3x2500 = 124,25 kG/m
+ Tai trong tir ban thang truyén vao:
_ Oyl 919,082x1,8
2775 T
+ Tai trong do lan can, tay vin:
0, =1,1x50=55 kG/m

=827,17 kG/m

+ Tong tai trong tac dung 1én con thang:
q = 124,25 +827,17 +55 = 1006,42 kG/m.
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+ Phan tai trong tic dung vudng goc véi con thang:
q’ = q.cosa = 1006,42 x0,896 = 901,8 kG/m.
+ Phan tai trong tac dung song song vdi cbn thang:
q”’ = q.sina = 1006,42 x0,433= 445,84 kG/m.
- do q’’ < q’ va bé tong 12 vat liéu chiu nén tt nén c6 thé bé qua q”
6.3.3. Xdc dinh ngi lyc.
- Coi cbn thang 12 1 dim don gian 2 dau dam lién két khép .

- Gia tr1 momen 16n nhat:

o= 1006 42kg

26,33

1 3690

q =901,8 ke

AL

e
| 3690 |
% 7

quQ/a

Hinh 6.5. So dd tinh c6n thang
_g'xI? 901,8x3,69°

M. =1534,87 kGm
8 8
- Gi4 tri luc cit 16n nht:
|
P Ll 5= Mf”sgzl%&wl KG.

6.3.4.Tinh cét thép.
- Gia thiéta=3cm, hy=h-a=30-3=27cm

Tach: o= M __153487x100
RbhZ ~ 115x15x27

¢ =0,51+.1-2a,)=0,5. 1+1-2x0,132 =0,929

=0,132
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M 1534,87<100
> A = = > =2 m2
S RCh  2800x0,020%27 >0 ™M
- Kiém tra: MU= A _ 237 100% =0,58% > .. =0,05%

b.h, 15x27
-> Chon thép 1220c6 A=3,14 (cm?).
- C6t thép cAu tao chon 1 @14 c6 A=1,54 (cm?).

6.3.5.Tinh cét dai
- Gia tri luc cdt 16n nhat: Qnuax = 1663,87 kG
- Kiém tra kha ning chiu cit ctia bé tong : (bé qua anh huong cua luc doc truc nén
©,=0 ; ;=0 vi tiét dién Ia hinh chif nhat).
Qb min=@,,;(1 +9,+0, )R, .b.hy= 0,6x(1+0+0)x9x15x27= 2187 ( kG)
-> Qmax= 1663,821(kG) < Qp min=2187( kG)

-> B¢ tong du chiu luc cét,khﬁng can phai tinh ¢t dai chiu luc ct, chi can chon cbt
dai theo ciu tao.

- B4 tri cbt dai doan gan gbi tua:

h=30cm < 45cm-> s =min(h/2=150mm;150mm) = chon s=150mm.

> Chon @6 al50 bb tri trong doan L/4= 4,188/4 =1,047m & dau dam.

- Poan giita con dit cot dai @6 a200

- Kiém tra diéu kién cudng do trén tiét dién nghiéng theo tng suit nén chinh:

0<0,3.9,,.9,.R, bh,

n.a > X
T
+ ¢,,=1- fR = 1- 0,01x10,5=0,885

+ @ =145 =1,049<1,3.

->0,3.¢ ., -R, .b.h, = 0,3x1,049x0,885x105x15x27=12971,57 (kG)
Ta thiy Qma= 1663,821 (KG) <0,3.¢ .0, ,.R, .b.h,=12971,57 (kG), nén dam

khong bi pha hoai do ng suat nén chinh.
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Hinh 6.6. Miit cit con thang
6.4. Tinh toan ban chiéu nghi.
- Kich thuée ban chiéu nghi: 1,7x4,2m.

- Xéttisd:r= II—Z = % =2,47 > 2 ban lam viéc theo 1 phuong.
1 !
- Tinh theo ban loai ddm mot dau ké 1én tuong, 1 dau ké 1én dam chiéu nghi.
Pé tinh toan cét 1 ban rong b = 1 m theo phuong canh ngén.
Nhip tinh toan : 1y = l;- by/2 - by/2 =1,7 -0,22/2 -0,25/2 = 1,465 m
Chiéu day ban : hy =10 cm.

6.4.1. Tdi trong tac dung

+ Tinh tai:
Bing 6.2: Bang tinh tai tac dung Ién chiéu nghi
Cic I6p ciu tgo Chiéu diy | HKg/m®) n q" (Kg/m?)
D4 6p 0,02 2000 1,1 44
Vita 16t 0.015 1800 1,3 35,1
Ban BTCT 0.1 2500 1,1 275
Vita trat 0.015 1800 1,3 35,1
Téng(lam tron) 389,2

+ Hoat tai: Hoat tai tinh toan: p = 1,2x300 = 360 kG/m®.
Tai trong toan phan: q= 389,2+360=749,2kG/m”.
Cit dai ban rong 1m -> g= 749,2 x1=749,2 kG/m.
6.4.2. Xdc dinh ngi luc:
Quan niém tinh toan: Coi dai ban nhu mot dam don gian 2 dau khop: 1 dau ké 1én

tuong, 1 dau ké 1én dim chiéu nghi.
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q=749,2 KG

o o
N = g /&
Hinh 6.7,2. So' d6 tinh ban chiéu nghi

- Xac dinh nd1 luc:

2 2
Mmax:qzl ::749,221,465 =201 kG.m

6.4.3. Tinh todn cét thép bin chiéu nghi:
- Gia thiéta=1,5cm,ho=h-a=10-1,5=8,5cm

Tach: o —_ M ___ 201x100

" " R,bh2  115x100x8,5°

¢ =0,51+,0-2¢,,) =0,5. 1+.1-2x0,0242 =0,9877

=0,0242

L4 M 201x100
* T RCh, 2250%x0,9877x8.5

. A, 1064
B Y R TV (F

> Chon thép @6 a200 c6 A=1,41 (cm?).

Vay ta dit thép theo cau tao @6 a200 cho ca 2 phuong cia ban chiéu nghi.
6.5. Tinh toan ban chiéu téi

- Kich thuéc ban chiéu téi: 1,4x4,2 m.

4,2

. L .
-Tiso 2 canh 6 banr =L—2 =—— =3>2 ->ban lam viéc theo 1 phuong,
1

1

=1,064 cm?

100=0,125%> 1. =0,05%

->Tinh ban theo ban ké 2 canh.

- Ban chiéu t6i d6 toan khdi cung véi dam,san tang dién hinh, chiéu day ban =
chiéu day san: hy= 10 cm. Do d6, bd tri thép dam chiéu téi nhu bd tri thép san tang
dién hinh.

- P duoc tinh toan trong phan san tang dién hinh.

6.6. Tinh toan dim chiéu nghi.
- Chiéu dai dam: 1=4,2m
- Kich thude tiét dién dam : So bd chon 250x350 mm

6.6.1. Tdi trong tdac dung:
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- Do trong lurong ban than dam :

g: = n.b.h. » =1,1x0,25x0,35x2500 = 240,625 kG/m.

- Do tai trong ban chiéu nghi truyén vao dudi dang phan bd déu:

g2= ql/2=749,2x1,465/2 =548,8 kG/m.

> Téng tai trong phan bd: g= g; +g, = 240,625 +548,8 =789,43 kG/m.

- Tai trong tap trung do phan luc ciia cn thang:
p— %cha _ % «914,2x 4,188 =1914,3(kG) (C6 2 luc P dat 1én dim CN)

6.6.2. Xdc dinh ngi luc:

- So d6 tinh 1a dAm don gian:

e 19413 P P Q' = 789,43 K&
LI T TR BT T
175 Leso| 1715 |
4200
[
M= g I/8

Hinh 6.8. So' 6 tinh dim chiéu nghi
- Noi luc do tai trong phan bd déu q = 7,289,43 Kg/m

2 2
v G2 _789.43x422 oo
: :
Q-T2 16578 kc

- Noi luc do lyc tap trung P = 1914,3 kG.
M,=PxI’=1914,3 x1,8 = 3445,7 kGm
Q,=1914,3 kG.

- Lyc téng cong :

M = M; + M, = 1740,7 +3445,7 =5186,4 kGm
Q=0Q; +Q,=1657,8 +1914,3 = 3572,1 kG.
6.6.3. Tinh todn cét thép cho dim chiéu nghi:
- Gia thiéta=3 cm, ho=h-a=135-3=32cm

Tacé: , —_M _ 5186,4x100
" Rbh? 115x25x322

& =0,51+.J0-2a,)=0,5. 1+./1-2x0,176 =0,902

=0,176
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M 5186,4x100

A = - —6,42 cm?
7S TR T 2800x0,902x32 o
A 65 )
Kb tr: 1= = 525 100=0,8125% > y, =0.05%

-> Chon thép 2@22¢6 A=7,6 (cm?).
Chon 2 thanh @14 theo ciu tao dé chiu moémen am.
6.6.4. Tinh cét dai chiu liec cit.
- Gi4 tri luc cat 16n nhat: Qme=3572,1kG.
- Kiém tra kha ning chiu cit ctia bé tong : (bd qua anh huong cua luc doc truc nén
9,=0 ; ;=0 Vi tiét dién 1a hinh chif nhat).
Qb min= @5 (1+ ?r+0, )R, .b.hy= 0,6x(1+0+0)x9x25x32= 4320( kG)
-> Qmax= 3201,08(kG) < Qp min=4320 ( kG).

-> B¢ tong du chiu luc cét,khﬁng can phai tinh ¢t dai chiu luc ct, chi can chon cbt
dai theo ciu tao.

- B6 tri cbt dai doan gan gbi tua:

h=35 cm < 45 cm-> s =min(h/2=175mm;150mm) = chon s=150mm.

> Chon @6 al50 b tri trong doan L/4=4,2/4 ~1,1 m & dau dam.

- Poan giita dam dat cot dai @6 a200

- Kiém tra diéu kién cudng do trén tiét dién nghiéng theo tng suit nén chinh:

0<0,3.9,,.9,,-R,.b.h,

n.a °
E, SW =1 6 5x 2,1x10° 2x0,283

E, bs 2,7x10°  25x15
+ ¢, = 1- pR = 1- 0,01x10,5=0,885

+ @, =145 =1,0767<1,3.

->0,3.¢, ,.9,,-R, .b.h,=0,3x1,059x0,885x105x25x32=25867,134 (kG)
Ta thdy Qma=3201,08(kG) <0,3.¢ ,.,,.R, .b.h,=28867,134 (kG), nén dam

khong bi pha hoai do mg suat nén chinh.

Cbt thép dam chiéu nghi dugc ciu tao nhu hinh vé:
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} (#6a100) (260200) (#60100) ‘
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DAM CHIEU NGHi+ DAM CHIEU TOI

@2@14

3)®60100 : @4 ‘ 47:
@ 2022 ‘ ®¢50200 ‘

®2¢22
N |

MAT CAT 1-1

MAT CAT 2-2

Hinh 6.9. B6 tri thép dam chiéu nghi va dam chiéu t6i

CHUONG 7
TiNH TOAN NEN MONG

7.1.Panh gia dic diém cong trinh :

- Cong trinh ¢6 8 tang cao 26,4m. Chiéu cao ctia céc tang 13 3,3m.

- Kich thudc mit bang cong trinh : 48,1x16,5m.

Hé két ciu ciia cong trinh 1a khung bé tong c6t thép chiu luyc két hop véi 16i cing
chiu luec.

Kich thudc cot ciia toan cong trinh thay d6i 3 1an :

* Cot bién: * Cot gitra:

- Tang 1, 2, 3: kich thudc 25x65 cm.- Tang 1, 2, 3: kich thudc 25x75 cm

- Tang 5, 6, 7: kich thudc 25x55 cm.- Tang 3, 6, 7: kich thudc 25x65 cm

-Tang 7, 8 : kich thudc 25x45 cm.- Tang 7, 8: kich thudc 25x55 cm

7.2.Panh gia diéu kién dia chat cong trinh :

Vi cong trinh tai Ha ndi di tién hanh khoan tham do dia chat. Theo béo cao két qua
khao sat diéu kién dia chét giai doan phuc vu thiét ké ban vé thi cong, khu dat xay
dung tuong d6i bang phiang dugc khao sat bang phuong phap khoan thim xuyén tinh
SPT tir trén xudng gdm céc 10p dit c6 chiéu day it thay d6i trén mit bang.
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bia téng tai vi tri cong trinh nhu sau :

Lép 1:Day 6,7 m c6 cac chi tiéu co 1y nhu sau:

Két qua TN nén ép e
W (Wp Wy |y A o) c ung voi P (KPa) ?Ii/IP )N
a

% (% (% |T/m® do |kg/em® [100 200 300 |400
36,5 (45,1 (25,9 (1,84 |2,69 [8°15 (0,15 [0,957,2|0,926 {0,902 (0,833 (0,84 |5

Tudo co:

- Hé s6 rong ty nhién :

o= A7a@AW) ) 2691(+0365 ;
y 184
- Két quanon eodometer: hé sd nén lin trong khoang ap luc 100 — 200 kPa:
= 099720926 _ 54 154 (1P
200-100
- Chi s6 déo: A =Wp,- Wy =45,1—25,9=19,2— Lép 11a 16p dat sét.
W -W - 5
-Posét: B= a - 365-259 _ 0,55— trang thai déomém.
A 19,2

- Méodun bién dang: qc = 0,84 MPa = 84 T/m*—> Ey= o.q. = 6,5x84 = 546 T/m?
(sét déo chon o = 6,5).
Lép 2: Day 3,8m c6 cac chi tiéu co ly nhu sau:

Két qua TN nén ép e
W | Wi | Wy Y 0 C , .. Qe
3 A ) ung véi P(Kpa) N
% | % % |TIm’| A do | Kg/cm (Mpa)
100 200 300 400
28,6(31,1/2472| 18 |2,66|11°40| 0,08 |0,8180,7,285|0,7,259 | 0,7,238 | 1,27,2 | 7,2
Tur d6 co:
- Hé s6 rong tu nhién:
o= A7a@+W) | _ 2661(1+0286) ;g
y 18
- Két qua nén khong nd ngang - eodometer:
Hé s6 nén lun trong khoang ap luc 100 - 200 Kpa:
€100 — € — 1
a,, = —100 ~€200 _ 0,818-0,785 _ 33.10°
P200 ~ P100 200-100 KPa

-Chisé déo A=W, - Wy=31,1% —24,7% = 6,4 % —> dat thuoc loai cat pha.
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W-W, _ 286-247
A 6,4

-DosétB= = 0,6— trang thai déo

Cung voi cac dac trung khang xuyén tinh q. = 1,27 MPa = 127T/m? va dic trung
xuyén tiéu chuan N =7

— Modun nén ép(cd ¥ nghia 1a modun bién dang trong thi nghiém khong no
ngang):

Eos = 0 . Q¢ = 4x127 = 508T/m? (ng véi cat pha lay o =4).

Lop 3: Day 4,5m c6 céc chi ti€u co 1y nhu sau:

Két qua TN nén ép e
W (Wi Wy |y 0 c , . O
3 ) ung voi P(Kpa) N
% % (% |T/m’|A |30 kg/cm (MPa)

100 |200 300 (400
28,7,2|141 |24,8[1,9 [2.7 |16°45]0,29 0,797/0,7,27,23/|0,752(0,733(2,66 |16

Tt do ta co:

H¢ s6 rong tu nhién:

_ Ay, A+ W) 1= 2,7.1.(1+0,287) 1 =083

€o
y 19

- Hé s6 nén lun trong khoang ap luc 100 - 200 Kpa:

= 0.797-0773 _  4p4 10921
200-100 KPa
- Chi s6 déo A =W, - Wy = 41- 24,8 = 16,2 % —dét thudc loai sét pha.
W-W, 287-248 , .
-bosétB = —d =T " 10,24 > trang thai nira ran
A 16,2

Jc = 2,66 MPa =266 T/m°—> Eq = 0.; = 5. 266 = 1330T/m* (lay o = 5 tng v6i

1-2

sét pha). Cung v6i két qua xuyén tinh va chi s6 SPT N = 16— 16p dat ndy c6 tinh chat

7
A

Xau

Léop 4: Day 6,8m co cac chi tiéu co ly nhu sau:

Trong dat cac ¢& hat d(mm) chiém (%) W
Qe
10 | 5 | 2 1 05 (025 01 | 0,05 | 0,01 , A
>10 <0,00 % (MPa)
=5 1+2|+1|+05|+0,25| +0,1 |[+0,05|+0,01 | +0,002 2
- - - |19 |255| 28 | 165 | 13 7 1 - 236 (264 | 7.9

- Luwong hat c6 ¢&> 0,25mm chiém 9+25,5+28= 62,8%>50% —> D4t cat hat vira
- C6 qe = 7,9 MPa= 79 KG/cm? = 7,290 T/m? cat hat vira —>a =2 ,e,~ 0,7;
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& = Ay, (1+W) 1 Sy

v

- Do bao hoa G =

_ Ay, @+W) _2,64.1.(1+0,236)

1+e,

AW _ 2,64x0,236

&

—>Pét cat hat, chit vira, rit Am.

Mbdun nén ép Eq = a. g = 2,0. 790 =1580T/m?

- Tra bang tmg vé6i qc = 790T/m’*—>¢ = 35° — 40°

= Chon ¢ =37°25
Lép 5: Rat day co céc chi tidu co 1y nhu sau:

1+0,7

=2,04T/m?

=1,04c0 0,5<1,04

Trong dat cac c¢& hat d(mm) chiém (%) W
Oc
10 [5 2 1 [ 05 ]025] 01 | 0,05 0,01 A N
>10 <0,002 | % (MPa)
=5 1+2 |=+1] 05 |+0,25|+0,1|+0,05|+0,01|-+0,002
- 12 [18 [33]278[ 165 3 - - - - |1712,63] 156 |31
- Luong hat ¢6 ¢&> 0,5 mm chiém 2+18+33+27,8= 90,5%>50% — Dit cat hat thu
- C6 q. = 15,6 MPa= 156 KG/cm?= 1560T/m? cat hat vira =0 =2 ,e,~ 0,5;
e = Ay, @+W) Ay, (1L4W) _2,63.1.(1+0,17) 2 05T/m?
/4 1+e, 1+0,5
- D§ biio hoa G = AéW = 283017 _ 518 ¢6 0,218<0,5 —>Dét cét hat, chit, hoi
0 1]
Am.
- Médun nén ép Eq = a. g = 2,0. 1560 =3120T/m?
- Tra bang tmg véi qc = 1560T/m?—>¢ = 40° — 45°
Noi suy ta dugc ¢ =40°25
101
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<

Sét déo y =1.84T/m3, A =2.69, B=0,55;
Eos = 546 T/m?, g, = 84 T/m?, N=5

6700

s

Cat pha,déo y =1.8 T/m?, ¢ =11° 40
A =2,66; q. = 127 T/m?, Eos = 508 T/m?, N=7,B=0,6

« 3800

4500

Sét pha, déo y =1,9/m®, ¢ =16° 45; q. = 266 T/m?; N=16
A =2,7 ; Eq =1330T/m? B=0,24

r

Cat hat vira, chit vira y =2,04 T/m?, ¢ =37,2° 25
A =2,64; . = 790 T/m?, Eqs = 1580 T/m? N=21

6800

RO Cat hat, chat y =2,05/m®, ¢ =40° 25; g, = 156 T/m?; N=31
MR A =2,63; Eos =3120T/m?

¢, .
.
o

Hinh 7.1:Tru dia chit cong trinh
7.3.Giai phap mong
7.3.1. Lwa chon phwong dn thiét ké méng
- Phuong 4an moéng sdu: C6 nhiéu vu diém hon moéng ndng, khdi luong dao dip
giam, tiét kiém vat lidu va tinh kinh té cao.
- Mong sau thiét ké 1a mong coc.
tir cac diéu kién dia chit thuy van va tai trong cta cong trinh ta lua chon phuong an

mong coc €p .
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7.3.2. Vit liéu mong va coc.

bai cOc:

+ Bé tong : B20 c6 R, = 1150 T/m?, Ry = 90 T/m?

+ COt thép: thép chlu 1Uc trong dai 1a thép loAi AIl c6Rs = 28000 T/m”?.

+ LOp 16t dai: bé tong nghéo B15 day 10 cm

+ Pai lién kEt NGaM vOi c¢Ot Va cOQc (xem bAn vE). Thép cUa cQc neo trong
dai> 20d (6day chOn 40 cm ) Vadau cQc trong dai 10 cm

CQc dic sAn:

+ Coc 30x30 cmm c6:

+ Bé téng : B20 R, = 1150 T/m?

+ COt thép: thép chlu lyc - AIl , dai — Al (4918 Ag =10,18cm?)

+ Céac chi tiEt cAu tAo xem bAn vE.

7.3.3.Chiéu sau ddy dai H,;:

Tinh hyin - chiéu sdu chon méng yéu cau nho nhat :

hyin=0,7,2tg(45°% 2) |-
o 2) y'xb

Q : Tong céac luc ngang: Q=587 T

7 : Dung trong tu nhién cua 1op dat dat dai y = 2 (T/m°)

b:bé rong dai chon so bd b=2,4 m

¢ : gbc ma sat trong tai 16p dat dat dai ¢ = 8°15°

hmin=0,7tg(45° -8°15°/2) 287 =0,66 m => chon hy, = 1,8 M > hpin

2x2,4

=>V§i do sau day dai da 16n , luc ngang Q nhd, trong tinh toan gan ding bod qua
tai trong ngang .

- Chiéu dai coc: chon chiéu sau coc ha vao 16p 4 khoang 2,3m

=> chiéu dai coc : L=( 6,7+3,8+4,5+2,3)-1,8+0,5 = 16m

Coc duogc chia thanh 2 doan dai 8 m. Nbi bé’mg han ban ma
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Hinh 7.2: Mt cit dai mong

7.3.4.Tinh sirc chiu tdi ciia coc theo dit nén:

7.3.4.1. Xdc dinh theo két quda cia thi nghiém trong phong (phwong phdp théng ké):

Stre chiu tai cta coc theo nén dat xac dinh theo cong thuec:

Pan =1/K,C.m. (o uX Tili+0F.Ry)
Trong do:

a,,a,-h¢ s6 diéu kién lam viéc cua dat vdi coc vudng, ha bang phuong phap ép nén

=1

F =0,3x0,3 = 0,09 m?
U;:Chuvicoc=0,3x4=12m

R : Strc khang gidi han cua dat & miii coc. Mii coc dat ¢ 16p 4 cat hat vira & d0 sau

17,3m —R =458 4T/m?

ti : lyc ma sat trung binh ciia 16p thr i quanh mit coc. Chia dat thanh cac 16p dong

nhat. Ta 1ap bang tra t; ( theo gia tri 6 sdu trung binh 1; ciia mdi 16p va loai dat, trang

thai dat.)
Bang 7.1: Bang xac dinh 7;
Zi l; T L.t B
3,3 2 1,76 3,52
Lop 1 5,3 2 2,08 4,16 0.55
6,7 1,4 2,185 3,059
Lop2 6,7 2 1,835 3,67 0.6
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10,5 1,8 191 3,438
12 1,5 5,988 8,982
Lop 3 13,5 15 6,174 9,261 0,24
15 15 6,36 9,54
Lop 4 17,3 2,3 7,822 17,3 0
2l 62,93

Pan =(L/K©).m.(oquX tili+ouF.R))
=> Py, =(1/1,4) x1 x(1x1,2 x 62,93 + 1 x458,4 x0,3 x0,3) = 83,4 T/ m?
7.3.4.2. Xdc dinh theo két qua cia thi nghiém xuyén tiéu chuan(SPT)
SUc chlu tAi cUa cQc theo nEn dat xac dinh theo cong thUc:
Pgh = Qs+ Qp
Qs =kyu Zn: N.h, =2 x4 x0,3 x(5 x6,7+7,2 x3,8+16 x4,5+21 x2,3) = 432,96(kN)
i=1

Vi coc ép: k=2

Qp=ki. F.Ny'

SUc khéng phd hoAi cUa d4t O mUi cOc (Ny, - sO SPT cUa lép dat tAi mUi
cQc).

K1 =400 voi coc ép

Q,= 400 x 0,3° x 21=756 (kN)

— Pgn = 432,96 +756= 1188,96 (kN)=118,896(T)
Pgh _118,896

VAy Py, = Fs2:3) Y. = 54,04(T)
7,2.3.4.3.Xdc dinh theo két qua xuyén tinh(CPT)

Pgh = Qs+ Qp

i FI):ih - 2Q+C3 +l,5Q;2 hay Pa= %

Trong do:

+Qp=K..Qc.F : tong gia tri ap luc mili coc
Ta c6: 16p 4 1a cat hat vira c¢6 g = 790T/m? = 7900 kPa — Kc = 0,5
Q, = 0,5x790x0,3” = 35,55 (T)

+ Q.= U2 e |, : téng gia trj ma sat O thanh cOc.

1

5 Q.=4x03( 22 6,7+ 12738+ 26 454 1905 3)-5786 T,
30 30 100

60
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Pgh=Qs +Q,=87,2,86 +3555=123,11 T

VAy P, = _Poh__123.11
Fs(2+3) 2,5

=4924 T

Vay suc chiu tai cua d4t nén

Pan=min(Pa,, P, P =min (83,4; 54,04; 49,24) = 49,24(T)
7,2.3.5.8urc chiu tdi cua coc theo vit liéu

Pu= ¢ (RoAr+RsAs)

Trong do

¢ hé sd ubn doc. Chon m=1, ¢ =1.

As: dién tich c6t thép, As=10,18 cm? (4918); A, Dién tich phin bé tong

Ay=A.- Ag=0.3x0.3-10,18x10=889,82.10* (m?)

— Py, = 1x(1150x889,82.10™+ 2,8.10" x10,18.10*) = 130,83 T.

—Sire chiu tii cia coc:  [P] =min(Py,P4,)=min(130,83; 49,24) = 49,24 (T)

7.4 .Tinh toan méng cét truc: D(Méng M1)

7.4.1.Ngi lwc va vit lieu lam mong

Luyc tdac dung

Theo két qua to hop noi luc ta chon dugce cap ndi luc 16n nhat:

Nma= 188,031(T) ; Mtu=13,9 (Tm); Qu =7,22(T).

7,2.4.2.Chon s lwong coc va bé tri:
Xac dinh so bd sd lugng coc

tt
N p Ny 4 15269
P 49,24

=4,34

Chon 5 coc bd tri nhw hinh vé:

300
]
|
|
1
|
|

| I [

1600
|
300
[
T
[

‘ N
1500
1
-
N
I
In

300, 500

Hinh 7.3: Mt bang bd tri coc méng M1
T viéc bd tri coc nhw trén

— kich thwdc dai: Bgx Lg=1,6m x2,2 m
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-Chonhg=1,0m — hgg~ 1,0-0,1=0,9m

7.4.3.Tinh toan kiém tra sw lam vi¢c dong thoi clia cong trinh, mong coc va nén.

7.4.3.1. Kiém tra tdi trong tac dung lén coc.
- Theo cac gia thiét gan dung coi coc chi chiu tai doc truc va coc chi chju nén
hoac kéo.
+ Trong lwong cla dai vadat trén dai:
Ga~ Fg.hm v = 1,6x2,2 x1,8 x2 = 12,672 (T)
+ Tai trong tac dung Ién coc dworc tinh theo cbng thirc:

p. = N_gdiMy.xi

n i Xiz
i=1

Naa" =No" + Fa.o-hm = N +G4 = 152,63+12,672 = 165,3 (T)
Moy, =M + Qo.Hy = 12,88 + 5,87,2 x 1 =18,75(T.m)
VO Xmax=0,8m, Y= 0,5m.

152,63_'_18,75><Xi
5 4><Xi2

— I:)max,min =
+ Tai trong truyén Ién coc khong ké trong lwong ban than coc va 1&p dét pha
tirday dai tr¢ Ién tinh v&i tai trong tinh toan:

Bang 7.2: Bang s6 liéu tai trong & cac diu coc

Coc X; (M) Pi (T)
1 0,8 36,385
2 0,8 36,385
3 0 30,526
4 -0,8 24,67
5 -0,8 24.67

Prnax =36,385(T);  Ppin = 24,67 (T). — tét ca cic coc chiu nén
- Kiém tra: P = Ppa + 0c< [P]

- Trong lwong tinh toan cuda coc :

Qe =yprale.n =2,8 x0,3°x16 x1,1 =396 T

— Praxt 0. = 36,385+3,96 =40,345 (T) < [P] = 49,862 (T)

— Vay tat ca cac coc déu da kha nang chiu tai va bd tri nhw trén 1a hop Iy.
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7.4.3.2. Kiém tra cuong do dat nén tai miii coc

Gia thiét coi méng coc la méng khdi quy wéc nhw
hinh vé:

- Piéu kién kiém tra:
Pus Ra 7 Pmaxqs 1L2.R4
- Xac dinh khéi mong quy woc:

+ ChiEu cao khOi méng quy udc
Tinh tU mAt dat téi mUi cOc Hy = 17,3 m.
+ Géc mod :

h 0 0
o = D4 | _16°45x4,5+37°25x2,3 _ 0,
> h 4,5+2,3

=>¢y =234

+ Chiéu dai cha day khbi mong quy woc:
L= 2,2 + 2.(4,5+2,3) tg23%44= 8,179 m.
+ Bé& réng khdi mong quy woc:

Bm= 1,6+ 2.(4,5+2,3) tg23°44= 7,88 m.

- Xdc dinh tAi trOng tinh todn duwéi day khOi méng quy woe (mUi cOc):

AL

_‘H\M--,

+ Trong lwong cha dat vadai tirday dai trd Ién:

N:= Fo Y- hn= 2,2.1,6.2.1,8=12,672T
+ Trong lwong khéi dat tvr mii coc téi day dai:
N, =2(Lwm. Bwm. - Fo) Ly
N, = (8,179 .7,88 - 0,09.5). [5,4.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04]~1847,8 (T)
+ Trong lwong coc:

Q.=5.0,09. 16.2,8 =18 (T)
— Tai trong tai mirc day mong:
N = Ng+ N; +N, + Q,=152,63 +12,672 +1847,8 +18 =2030,8(T)
M,= Mo+ Qo.Hy =18,75 Tm.

- 4p Iwc tinh toan tai day khéi méng quy wérc:

N M
pmax,min = _i—y

F, W

qu y
_ Byl _8,179x7,58?
6
Fqu= 8,179 x7,88= 62 m’.

W, =78,32m".
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> Drracmin = 2030,8 , 18,75
max,min —62 _78,32

Pmax = 33T/M?% p =32,757 T/m?, Pmin = 32,81 T/m?.

- Cuong dg tinh todn cUa ddt éday khOi quy wéc (Theo cong thUc cUa Terzaghi):

Pgh = 0,55,.i,.N .».B, +5,.i..N.q+5..i;.N..c
Sy,Sq:Sc HE SO HONH DANG
S,=1-0,2b/1=1-0,2.7,88/8,179 = 0,815
5q=1

s.=1+0,2.b/I=1+0,2.7,88/8,17,29 = 1,185
N, , N

) N, : Hé s6 phu thudc goc ma sat trong ¢

q ]
Lép 4 c6 ¢ =37,2° 25 tra bang ta co:

Ny =70,125; Ng = 44,4 ; N, = 57,125 (b6 qua cac hé sb hiéu chinh).
P

gh

F

S

Rd:

_ 0,5s,1,.N .7.B,, +5,1,.N,.q+s.d..N..Cc
d
F

S

=>Ry = 0,5x0,815x70,125x2,04x7,58+44,4x3,377+57,125x1,185x0,173

2
R4~301,76 T/m’
Taco: Praqe = 33T/M’< 1,2 Ry = 362,115 (T/m?)

Pqu = 32,757 T/m*< Ry = 301,76 (T/m?)

— Nhuw vay nén dat dwdi mii coc da kha nang chiu luec.
7.4.3.3. Kiém tra lin cho méng coc:

- ng suat ban than tai day khdi méng quy woc:

c™"=6,7.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04 =32,41 T/m?;

- Ung suét gay lan tai day khdi mong quy wéc:

o8l =06 - = 32,875-32,41 ~0,165 (T/m?)

- D6 1Gn cGia méng coc cé thédworc tinh gan ddng nhw sau:

2
S= 1" by o, VOi Ly/By = 8,179/7,88 = 1,08 o~ 1,04
0
_1-0,25°

1580 .7,58.1,04.0,165~ 0,0007,27m =0,077 cm <8cm

— Thoa man dicu kién
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7.4.4. Tinh thép doc cho dii coc va kiém tra dai coc
bai coc lam viéc nhu ban con son cung, phia trén chiu tac dung dudi cot My N,
phia duéi 12 phan lyc dau coc => can phai tinh toan 2 kha ning:

7.4.4.1 Kiém tra cuong do trén tiét dién nghiéng. Diéu kién dam thing

Chiéu cao dai 1000 mm. (Hg= 1,0m) .
Chon 16p bao vé€ a,,=0,1 m e EAES 5 5 T x
Ho=h -a,, =1000 -100 =900 mm g
Gia thiét bo qua anh hudng cua cbt thép s T \
ngang ) 5
- Kiém tra c6t dam thung dai theo dan & 0
hinh thp ) el 1/\ e J
P4< Peg . Trong do : N
P4 - Luc dam thing = tong phan lyc cua \ I

coc nam ngoai pham vi cua thap dam thing.
Pa=Po1t Poa* Post Pos B
=(36,385 + 24,67)x2 =122,11 (T)

&
|
300 , 500 Tf}OO L, 300
I
K
I

Pt : Luc chéng dam thing — | 14 | } 5|
Pea=l (b, +,) + @, (h, +¢,) T hoRe wl | gm |
a,, o, C4c hé sd duoc xac dinh nhu sau Zj{oo JL
2 2
6,=15 14| ™| = 15 1+[£J =414
C, 0,35

2 2
6,=15 1+(h_°J =15 1+(%] =691
c, 0,2

P.a=[4,14 x(0,3 +0,2) +6,91 x(0,6+0,35)] x0,9 x90 Hinh 7.5: Pai méng M1
P.g =467,775 (T)

=>P4= 122,11 (T) < P.4= 467,2,7,27,25 (T)

=> Chiéu cao dai thoa man diéu kién chong dam thing

* Kiém tra kha nang coc choc thung dai theo tiét dién nghiéng

Khib <b, + hg thi P4 <bghoRg

Khi b>b.+ hy thi Pg < (be+ho)hoRy

Tacob=16m >0,3+0,9=12m
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Q = Pgot P05:(36,385 + 24,67)X2 =122,11 (T) ;
C,=0,35m <0,5h, =0,5x0,9 =0,45m. -> Lay C=0,45m

2 2
p£=07. |1+ 5 =0,7.. 1+ o7 =1,57
C 0,45

1

— Pg=122,11 T <Bbhg. R =1,57 x1,6 x0,9 x90 = 203,472 T

1—> thod man diéu kién choc thing.

Két luan : Chiéu cao dai thoa man diéu kién chéng dam thing va choc thung theo

tiét dién nghiéng

7.2.4.4.2 Tinh cot thep dai
Dai tuyét d6i cing, coi dai lam viéc nhu ban cén son ngam tai mép cot

+ MO men tai mép cOt theo mat cat 1-1;

M= a X(Pg, + Pgs ) = 0,5 x(36,385 + 24,67) =30,53( Tm)
Trong do: a - Khoang cach tir truc coc 2 va 5 dén matcat 1-1;a=0,5m
Cot thép yéu cau ( chi dit cot don )

M 30,53

- - =1,346.10"° m?=13,46cm?
0,9h.R, 0,9x0,9x28000

ASl-l

= Ta chon 1116 a160 c6 A= 22,12 cm?
+ M6 men tai mép cOt theo mat cat 2-2:
M, = a X(Po; + Pg,) = 0,35 x(36,385 + 36,385) = 25,47(Tm)

M 25,47

- =1,123.10°m?=11,23 cm?
0,9h,.R,  0,9x0,9x28000

Agp ==

—=Ta chon 11914 a220 c6 A= 16,93 cm?
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5 8
8 THEP CH3 cOT =
£0.000 £0.000
~0.450 = 980100 (7)) 2 _0.450
T ME AL R ERE T
& (10160160 21002007 =
— g
g 100200 =
= | L - -
= N | N/ ENA T
= =T
11014
‘C:j’ —|_'f_|_ —|_‘Z‘_|_coc BTCT 300X300
L L

-: [1616q

e T S VN
1 2200

-~ CHITIET MONG - M1

¢
fre

Hinh 7.6: Mt bang bo tri cot thép méng M1

7.5.Tinh toan mong cot truc C (Mong M2)

7.5.1. Ngi lwc va vat liéu lam mong

Luyc tdac dung

Theo két qua to hop noi lyc ta chon dugce cdp ndi luc 16n nhat:

Nma= 217,305 T ; Mtu=18,255Tm; Q. =8,4(T).
7.5.2.8wc chiu tdi cua coc theo vt liéu

Pu= ¢ (RoAp+RsAs)

Trong do

¢ hé s6 udn doc. Chon m=1, p=1.

As: dién tich cbt thép, As=10,18 cm?® (4918); A, Dién tich phin bé tong

Ay=A.- Ag=0.3x0.3-10,18x10=889,82.10* (m?)

— Py, = 1x(1150x889,82.10™*+ 2,8.10% x10,18.10*) = 130,83 T.

—=Sire chju tii cia coc:  [P] =min(Py,P4,)=min(130,83; 49,24) = 49,24 (T)

7.5.3. Chon s6 lwong coc va bo tri -
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+X4c dinh so bd s6 lugng coc
N 171,20

N> —_15— 5,21
P 49,24

Chon 6 coc b tri nhu hinh vé :

“ 300
-

|
o]

——=F —==

600 H(}DD .

300 ,

Hinh 7.7: Mt bang bd tri coc méng M2
T viée bd tri coc nhu trén
— kich thudce dai: Bgx Ls = 1,8x2,4
-Chonhs=1,0m —>hp=1,0-0,1=0,9m

7.5.4. Tinh todn kiém tra sw lam vig¢c dong thoi ciia cong trinh, méng coc va nén.
7.5.4.1 Kiém tra tdi trong tac dung lén coc.
- Theo cac giA thiEt gAn ding coi cOc chl chlu tAi dOc truc va cQc chl chlu nén
hoAc kéo.
+ TrOng luong cUa dai vadat trén dai:
Ger Fgq.hy v =1,8x2,4 x1,8x2 = 15,552 T.

tt
+ TAi trOng tac dUng 1én cQc duoc tinh theo cong thUc: P; = Neg + l\ﬂ‘ X
n Z Xiz
i=1

Ngg® =No" + Fa.vi.-hm = No" + G4 = 171,20 +15,552 = 186,75 T
Moy, =M + Qo.Hy = 17,99+ 7,2.04 x 1 = 25,03T.m
VO1 Xmax = 0,9M,  Ypmax = 0,6 m.

_ 186, 75 25,03x X,
=(T)
6 4x?

+ TAi trQng truyEn 1én cQc khong kE trQng lugng bAn than cQc va 10p dat phU
tirday dai trO 1én tinh vOi tAi trQng tinh toan:

- Pmax mln
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BAng 7.3: SO liEu tAi trQng O cac dau cQc.

COc X; (m) Pi (T)
1 0,9 38,077
2 0 31,125
3 0,9 38,077
4 -0,9 31,125
5 0 24,17
6 09 2417

Prax = 38,077 T;  Ppin = 24,17 T —> tht ca cac coc

chiu nén
KiEm tra: P =Py + 9.< [P]
- TrQng luong tinh toan cUa cQc

Qe =ypra>Len =2,8 X0,32 x16 x1,1 =396 T
—>Praxt 0c =38,077 +3,96 =42,037 T < [P] =

49,24T.

—>VAy tAt cA cac cQc déu di khA ning chlu tAi

va bO tri nhu trén 13 hGp 1y.

7.5.4.2. Kiém tra cuong do dat nén tai miii coc

GiA thiEt coi méng c¢Qc 1a mong khOi quy ude

nhu hinh vE:
- DiFu kiEn kiEm tra:
pqlrS Rd ; pmaxquS 1’2-Rd
- Xdc dinh khOi méng quy woc:

+ ChiEu cao khOi méng quy udc tinh tU mAt dat

téi mUi ¢Oc: Hy = 17,2,3 m.
+ GOc mo :

_ > 4h  16°45x4,5+37°25x2,3

o TS 4,5+2,3

=>qy, =23°44

+ ChiEu dai cUa ddy khOi mong quy uéc:

L= 2,4 +2.(4,5+2,3) tg23%44 = 8,379 m.

+ BE rOng khOi méng quy uéc:

Bn= 1,8 + 2.(4,5+2,3) tg23%44= 7,78 m.

\ 2
—

\M-.,

Hu

=23°44
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- Xdc dinh tAi trOng tinh todn dwéi day khOi méng quy wée (mUi cOc):
+ TrOng lugng cUa dét vadai tirddy dai trO 1én:
Ny = Fn. v hm = 1,8.2,4.2.1,8 = 15,552 (T)
+ TrOng lugng khOi dat tU mUi cQc tOi day dai:
N, =2 (Lm. Bwm. - Fo) Livyi
N, = (8,379 x7,78 - 0,09x6). [5,4.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04]~1940,62 (T)
+ TrOng luong cOc:
Q. =6.0,09.16.2,8=21,6 (T).
— TAi trQng tAi mUc day mong:
N = No+ Ny +N; + Q.= 171,20 +15,552 +1940,622 +21,6 =2148,432 (T.)
My= Mgy + Qo.Hg= 25,03 Tm.

] N M
- ap 1Uc tinh toan tAi day khOi mong quy udc: Pmaxmin = E t Wy
qu y
2 2
W, = L MGBM _ 8,379 6x7,78 _oto4

Fy.= 8,379 X7,78 = 65,189 m”.

S P = 2148,432 , 25,03
mamit 65189 T 91,04

Pmax = 33,23 T/m?; p =32,956 T/m?; Pmin =32,68 T/m?.

- Cuong dg tinh todn cUa ddt éday khOi quy wéc (Theo céng thUc cUa Terzaghi):
Pgh = 0,55,0,.N .7.B,, +5.0,-Ny.q+5.d..N..C

Sy.Se,Sc HE SO HONH DANG
S,=1-0,2.b/l=1-0,2.7,78/8,37,29 = 0,815
sg=1
se=1+0,2.b/l=1+0,2.7,78/8,37,29 = 1,185
N, , N,, N, :H¢ sb phu thudc goc ma sat trong ¢
Lép 4 c6 ¢ =37,2° 25 tra bang ta co:
Ny =70,125; Ng = 44,4 ; N, = 57,125 (b6 qua cac hé sb hiéu chinh).
P
Rg= &
d Fs
0,55, .N,.7.By, +5,.0;.Ng.q+s..i..N..c
=
F

S

=>Ry = 0,5x0,815x70,125x2,04x7, 78+ 44,4x3,377 +57,125x1,185x0,173
2
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Rg~307,2,6 T/m?

Taco: Praxqe = 33,23T/m?< 1,2 Ry = 369,11 (T/m?)

Pgu = 32,956 T/m’< Rq = 307,2,6 (T/m?)

— Nhuw vay nén dat dwdi mii coc da kha nang chiu lyec.

7,2.5.4.3. Kiém tra lim cho méng coc:

- Ung suAt bAn than tAi day khOi méng quy udc:

6"=6,7,2.1,84 +3,8.1,8+4,5.1,9 +2,3.2,04 =32,41 T/m?;
- Ung suAt gay lun tAi day khOi moéng quy udc:

o8l =6"- o = 32,956 -32,41~0,546 (T/m?)

- B¢ ltn cUa méng cQc c6 thédugce tinh gAn ding nhu sau:

—_ 2 ,
S=1"% hoo, vOiLa/By = 8,379/7,79 = 10750~ 1,03
0
2
- 1‘128%5 7.79.1.03.0,546 ~ 0,0026 m =0.26 cm <8cm

5 Thoa man diéu kién

7.5.5. Tinh thép doc cho ddi coc va kiém

tra dai coc

bai coc lam viéc nhu ban cén son cliing,
phia trén chiu tac dung dudi cot Mg Ng, phia
dudi 1a phan lyc ddu coc => can phai tinh
toan 2 kha nang

7.5.5.1. Kiém tra cuong do trén tiet dién
nghiéng - Piéu kién dam thing

Chiéu cao dai 1000 mm. (Hg= 1,0m)

Chon 16p bao vé€ a,,=0,1 m

Ho=h -a,, =1000 -100 =900 m

- Gia thiét bo qua anh huéng cia cot
thép ngang

Kiém tra co6t ddm thing dai theo dang
hinh thap Ps< P.q

Trong d6 : P4 - Luc dam thung = téng

—0.450

—2.250

1800

800

1000

PPsT A

TR TR

10

o
[=} re——A———% - = -
RN 1 F 9 3
L,,,L\,,,,,,,i, ,i,,,,,,,} .
= AN 78
12 | = RN ! Lo | 2]
= | | ' !
- ’7’71’#’**’**’%’ 7
(=] } // ! } ()
o I e I (=}
= s é 77777 RS
| | | | | |
116 5 4
g | L= e A R S
300 } 900 00 | 300
2400

phan luc cta coc ndm ngoai pham vi ctia day thap dam thung
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Pyt =Po1t Pozt Pogt Poat Post Pog
P4 =(38,077+31,125+24,17) x2 =186,744 (T)
P.a: : Luc chong dam thing

Pea=[ e, (b, +¢,) +a, (N, +¢,) ] hoRic

a,,a,cac hé s6 dugce xac dinh nhu sau :

i 0,9 Y
o =151+ 2] = 15 1+[’—j =4,14
C, 0,35
2 2
a2=1,5/1+[ﬁj =15 /1+(@] =4,7,24
C, 0,3

P.a=[4,14 x(0,3+0,3) +4,74 x(0,7+0,35)]x0,9 x90
P4 =604,341 T
= P, =186,744 T < P.4= 604,341 T

=> Chiéu cao dai thoa méan diéu kién chong dam thing Hinh 7.9: Pai méng M2

>

* Kiém tra kha ning coc choc thung dai theo tiét dién nghiéng

Khi b <b. + hg thi Pg<bghgRg

Khi b >b.+ hy thi Py < (b.+ho)hoRy

Tacob=18m >0,3+0,9=1,2m —>Q = Pgz+ Pyy =38,077 +31,125 =69,202 (T)
C0=0,35m <0,5h, =0,5x0,9 =0,45m. -> Lay C=0,45m

2 2
£=0,7. 1+ b =0,7. 1+[—O'9J =157
C, 0,45

— Pg= 69,202 T <8.b.hg. R, =1,57x1,8 x0,9x90 = 228,906 T
—> thoa méan diéu kién choc thing.
Két luan : Chiéu cao dai thoa man diéu kién chdng dam thing va choc thung theo
tiét dién nghiéng
7.5.5.2.Tinh cét thép dai
bai tuyét doi cung, coi dai lam viéc nhu ban con son ngam tai mép cot.
- M6 men tai mép cdt theo mat cat 1-1;
M. =a X(Po3 + Pos ) = 0,5 x(38,077 +31,125) =34,6( Tm)
Trong d6 a: Khoang cach tur truc coc 3 va 4 dén mat cit 1-1;a=0,5m
C6t thép yéu cau ( chi dit cbt don )
_ M _ 34,6
0,9.h,.R, 0,9%x0,9x28000

—Ta chon 11¢16 a180 c6 Ag=22,11 cm?

=1,52.10°m?=15,2 cm?

s1-1
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- MG men tai mép cdt theo mat cat II-11:
Mz_z =a X(P()l + Poz + P03) = 0,45X(33,077 +31,125 +33,077): 44,27 (Tm)

A32-2 =

M

43,77

0,9.h,R,  0,9x0,9x 28000

—Ta chon 13¢16 a200 c6 As=26,14 cm’

=1,93.10*m?=19,3cm?

& THEP CHO CQT &
_——— —
2 CH]| esol00 (5 2
h NEERER iEERERE
= =
@ 110160180 01002(1)(:) o
= — —— —T 2
B [ 1
8 8
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¥ [ [ 4 [ | 7 [™ coc sicTaomxsm
30011 900 l 900 lwo
2400
2400
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L e s al ‘---:\I T
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| 2400

CHI TIET MONG - M2
Hinh 7.10: Bo tri c6t thép méng M2

Sinh vién: Nguyén Vin Thién - XD1401D




PO AN TOT NGHIEP

PHAN III

THI CONG
(KHOI LUONG 45%)

Giao vién hwong din : KS : LUONG ANH TUAN

NHIEM VU
PHAN NGAM : - LAP BIEN PHAP THI CENG COC 4P
- LAP BIEN PHAP THI CONG PAO MONG
- LAP BIEN PHAP THI CANG MéENG
PHAN THAN : - TINH TOAN VAN KHUEN,COT CHONG CHO COT,DAM,
SAN DIEN HéNH
- LAP BIEN PHAP THI CANG PHAN THAN
- LAP BIEN PHAP THI C&NG C&NG TAC XAY,HOAN THIEN
PHAN TCTC : - TINH TOAN,LAP TIEN PO THI CONG
- THIET KE,LAP TONG MAT BANG THI C&NG
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A. THIET KE BIEN PHAP KY THAT THI CONG PHAN NGAM

8.1. cong tac Thi cong phin ngim

- $6 liéu dia chét
+ Lop 1: sot déo day 6,7m;
+ Lop 2: cét pha day 3,8 m;
+ Lop 3: sot pha day 4,5 m;
+ Lop 4: cot hat vira day: 6,8 m

Két luin: chon phuong an thi cong coc ép 1a thich hop nhat.
8.2. Lua chon phwong an ép coc:

Coc dung dé thi cong: St dung coc BTCT tiét dién 30x30 cm, gém 2 doan: 1
doan C1 dai 8m va 1 doan C2, dai 8m. Nhu vay téng chiéu dai thiét ké cua coc dai
16m.

* Phwong an ép trudc:

+ Uu diém:

- Viéc di chuyén thiét bi €p coc va cong tac van chuyén coc ¢6 nhiéu thuan loi,
ké ca khi gap troi mua.

- Khong bi phu thudc vao mach nudc ngém.

- Tc d thi cong nhanh.

+ Nhuoc diém:

- Phai dung thém cac doan coc dan dé ¢p am, co nhiéu khé khan khi ¢p doan
coc cudi cung xudng chiéu sdu thiét ké.

- Cong tac dao dat hd mong kho khin, phai dao thu cong, khé co gidi hoa.

- Viéc thi cong dai, giang kho khan hon.

=> Can cu vao tai trong cong trinh, diéu kién dja hinh, dia chat cong trinh, dia
chat thuy van va wu nhuoc diém ta chon giai phap ép trudc dé thi cong, (ép trude, ép
am— 1 m so véi ¢t ty nhién).

Tién hanh san mat bang cho phang dé tién di chuyén may ép va van chuyén
coc, sau d6 tién hanh ép coc theo yéu cau thiét ké. Nhu vay dé dat duoc cao trinh dinh
coc thiét ké can phai ép am. Phai chuén bj cac doan coc din b%lng thép hodc BTCT dé
coc ép dugc toi chiéu siu thiét ké. Sau khi ép coc xong tién hanh dao dat ho mong dé
thi cong phan dai coc
8.2.1. Qua trinh thi cong ép coc
a) ChOn mady ép coc, gid, doi trong

Pédua cQc xuOng d6 sau theo thiEt kE thi [Uc ép ( Rﬁ ) phAi dat gia tr :
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Petrl)( - kl'kZ'Pdn < Pvl

k,: hE sO thiEt kE.JAy k,=2

K, : hE sO thi cong, 1Ay k,=1,1

P, : sUc chlu tAi cho phép cUa cQc theo dat nEn P, = 49,24T

P, = 130,83 (T)
VAytaco: P¥=2114924 =108,328 T< P,=130,83T => thoa min

ep
+). Chon kich ép thuy lyc:
Chon b kich thuy luc: loai str dung 2 kich thuy luc ta co:

2
T

2Pd5u- DT > Pép

Trong d6:  Pg43,=(0,6-0,75)Pbom. V6i Py =250(Kg/cm2)
Lay Pg, =0,7.Pbom.

~ 2% 96,48
0,7.P .7 \0,7x0,25x3,14

bom
Vay chon D =20cm
- Chon may ép loai ETC - 03 - 94 (CLR - 1502 -ENERPAC)
- Luc ép gay boi 2 kich thuy luc c6 duong kinh xi lanh 200mm

=18,74 (cm)

- L§ trinh cua xi lanh 1a 130cm
- Téc do op 1,2 (m/phyt)
- Dung téch xilanh; 628,3 cm3
- Chiéu rong gi6 6p; 3m
- Chiéu dai gio6 op; 3,4m
- Chiéu cao gié op; 9,7m
- Ap suit lam viéc: 250kg/cm
- Luc ép mdy c6 thé thuc hién duge 1a 139T.
+)Tinh ddi trong: Déi trong 1a cac khbi bé tong c6 kich thude 1x1x3m
Trong luong cua 1 khéi la:  qq=1.1.3.2,5=7,5 ( tan)
Gia ép c6 ciu tao 1a to hop thép chit I ,chiéu cao dam dé hy= 60 cm
kich thudc : L = 8,8m
B =3m
+). Chon gid ép coc:

chon kich thuéc gia ép coc nhu hinh v€ dudi day
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+) Tinh chiéu cao ciia thap

H, =2hg + L + hy

Trong do:

+ N

500
(6] El o o
Q . Q s &
j K
1 I
—1000—+-1000—+-1000 2800 1000—+-1000—+-1000—

Hinh: mit bang gia ép coc

hy: Hanh trinh kich. = 1,2m

L, : Chiéu dai coc = 8m

hg : Chiéu cao ddm dé =1 m

hg: : Chiéu cao dy trit =1 m
H,>212+8+1+1=124m

Chon H,, =12,5m

+) Xac dinh d6i trong

T

Ix

Q

6]
15y

—1—U
I
)

T

|Zl]
=

Q

LOLI 800

- Goi téng tai trong mdi bén 1a Py. Py phai du lon dé khi €p coc gia coc khong bi 1at.

& day ta kiém tra ddi voi coc gdy nguy hiém nhit c6 thé lam cho gia ép bi 1at quanh

canh AB va canh BC.

Tacdo x=2m

J—ZOOO*L%Ol%OLzoooA
Llooolmoolmoo l

y=025+025+03=08m

2800

1l 1000«L1000~L1000J

Hinh 8.3: Mt bang bd tri di trong ép coc

2800
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L,=2x2+0,9.2=58m
L,=3 -2.0,25=25m
diéu kién chdng lat khi ép coc & vi tri bat loi nhat :

N 2P (L, —x).(L,—Y)

Q
L.L,

<0,8.P;

. 2.108,328 .(5,8-2).(2,5-0,8)

=96,52T
58.2,5

Q

Thiy Q =96,52 T>0,8.P =0,8.108,328 = 86,624 T
S6 dbi trong mdi bén :

n=" _9652= 12,87
Qo
Vay ta chonn =13 khoi
b) Chon can truc (ty hanh)
Dung cau dua coc vao gid ép va bdc xép dbi trong khi di chuyén gia ép
Xét khi cau coc vao gia ép tinh theo so d6 khong ¢ vat can goc o = 75°

+) Xac dinh d6 cao can thiét

H*= hy + hy + I + |y + |, Hinh: mét ding gis ép coc

Trong do :
h, : Chiéu cao dam dé =1 m

h.=2,8 h=2,8.12=3m

— —
lo.c=8m _J,:
ly=1m =
lsp=1,5m .
=>H*=1+3+8+1+15=145m 1 1
Chiéu cao tay voi ] 2
ye

i = si:75° - si1n4’72° =lom L

+) R*=h,; cosa +r T

Véi r 1a khoang cach tir tim may dén truc 1
quay tay véi r=1,5m — ?s =

= R*=145 cos75° +1,5=525m
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+) ch = max ( Qcoc;th ;Qgia)

QAT) Hzm)
Trong d6: Q,,=0,3.0,3.828=18T &
Qu=78T S =1 H..=18
Q=16 ©Q
Q.= —P¥=1108328=10833T 3 & &
%10 10 o o
\
4y Q* = Q= = =
Vay Q" = Q,,=10833T o] 1% e
¥ _ _ Q-=63_ | o
4 Ry, =0t 145715 _ 548
tg750 3,73 < <
Vay ta chon mdy cau co - - _
0 2[4 6 8 10 1214 16 18 R(M)

Het s Qe s Rmin>H Q% Ry, Rw=3,1 R.=13,4
Ttr nhitng yéu t trén ta chon can tryc ty hanh 6 t6 din dong thuy luc KX-4371 cd céac
thong sb sau:
+ Mo hiéu: KX-4371.
+ Strc nang: Qmax/Qmin = 16/6,3 (T)
+ TAm voi: Rmin/Rmax = 3,1/ 13,4(m)
+ Chiéu cao nang: Hpay = 18(M)

Humin = 7,5 (M)
+Po dai can chinh: L =7,3 — 17,3 (m)
+Po dai can phu: | =5(m)

+ Nguay,viing/phyt 0,1 — 1,6 v/phat
+ Van tdc nong ha: 6,75 m/phut
+) Chon céap cdu dbi trongBIEU PO TINH NANG CAN TRUC KX-4371

Chon cap mém c6 ciu tric 6 x 37+1 cuong do chiu kéo cua cac soi thép trong cap 1a
150daN/mm? . Trong lugng 1 dbi trong 1a Q4 =7,5T

Luc xuét hién trong day cap

S_ P _ 7,5.2 =265T

n.cos45® 4.2

Trong do:

- n 1 s6 nhanh diy = 4 nhanh
Luc lam dut day cap R=k.S
k 12 hé s6 an toan day treo k = 6
R=6.265=159T
Gia st soi cap c6 cudng do chiu kéo bang cap cau & =160daN / mm?

Dién tich tiét dién ddy cép F > g _ % = 99,38 mm
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=>d=11,25mm

zd? _

R:

4

ay cap

A

Tra bang ta chon cap c6 d = 12mm,trong lugng 0,4 daN/m,lyc lam dut d

5700daN/mm
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(2 K]

Q n5qll Q

SOPO 4P DAl COC M1

Bl o @

SODO 4P DAI COC M2

8.2.2 ) Tinh thoi gian ép coc

Bang thong ké sb lugng coc

TT dai mong Sb coc / 1 dai S6 dai S6 coc
1 M1 5 28 140
2 M2 6 26 156
3 Mim 9 2 18
Tong 314

Tong s6 mét dai coc phai ép 1a
Tong s6 mét dai coc phai ép 1a
L =246.12 =5024 m
Dinh muc 13y trung binh 1 ca : 150 (m/ca)

=> S§ ca may can thiét : tep = %: 33,5 (ca), Chon 34 ca

Pé day nhanh tién do thi cong coc ta sir dung 2 mdy ép lam viéc 2 ca 1 ngay.

S6 ngay can thiét 1a: % _17 ngay. Ly 17 ngay

8.2.3 . Bién phap thi cong coc :

a. Bién phdp thi cong:
Bién phap giac dai coc trén mit bang :
- Trude khi tién hanh ép coc mit bang thi cong dugc san bang phang va don mit

bang thi cong.
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- bicu tra mang ludi ngdm (Neéu co6 di qua cong trinh) ta phai tién hanh cac bién

phap st 1y

- Nguoi thi cong phai két hop v6i ngudi 1am cong tac do dac trai vi tri cong trinh
trong ban v& ra hién truong xdy dung. Trén ban v& tong mit bang thi céng phai xac
dinh dﬁy du vi tri cua tung hang muc cong trinh, ghi rd cach xac dinh ludi 6 toa dog,
dua vao vat chudn c6 san hay dua vao mbc qudc gia, chuyén médc vao dia diém xay
dung.

- Khi giac mong dling nhitng coc gb dong sau cach mép dao 2m, trén 3 coc dong
miéng gd c6 chiéu day 2cm, ban rong 15 cm dai hon kich thudc moéng phai dao 40 cm.
Pong dinh ghi du truc ctia méng va 2 mép méng, sau d6 dong 2 dinh nita vao vi tri
mép dao di ké dén mai dbc. Tat ca mong déu cd bd coc va thanh gb gac nay (Goi la
ngua danh ddu truc mong)

- Cing day thép 1mm ndi cac duong mép diao. Ly voi bot ric 1én day thép cing
mép moéng nay lam cir dao.

- Sau khi gidc mong xong ta da xac dinh duoc vi tri ctia dai, ta tién hanh xac dinh
vi tri coc trong dai.

-6 phén mong trén mat béng ta da xac dinh duoc tim dai nho cac diém duoc
danh dau bang cac coc mdc.

- Cang day trén cac coc mdc, lay thiang bang sau dé tir tim do cac khoang cach
xéac dinh vi tri tim coc theo thiét ké.

- Xéc dinh tim coc bang phuong phap thi cong : Dung qua doi tha tir cac giao
diém trén day da xac dinh tim coc dé xac dinh tim coc thuc dudi dat, danh dau cac vi
tri nay bang 1 thanh thép ® 6 L = 40cm dong sau bang mat dat co budc day mau dé dé
xac dinh .

- Tap két may moc thiét bi va ddi trong theo trinh ty mat bﬁng da b tri.

*) Trinh tw di chuyén vi tri ép coc :

ép tlr ngoai vao theo phuong chiéu dai cua cong trinh.Dbi véi cac coc trong clng
1 dai tién hanh ép coc ¢ gitta trude theo so dd di vé ¢ trén.

*) Bién phap thi cong ép coc :

- Sau khi danh gia may va déi trong vao vi tri thi cong ta tién hanh kiém tra h¢
thong an toan va van hanh chay thir may (Khong tai) sau khi kiém tra xong dam bao
cac thong sb yéu cu k¥ thuét, an toan thi méi tién hanh ép coc.

- Tién hanh ép coc :
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+ Cau lép doan coc dau C1 ( C6 mili nhon ) vao khung dan coc trén ban ép. Diéu

chinh d6 thang dimg coc theo 2 phuwong nhd 2 may kinh vi dit vudng goc véi nhau.
Truc cua coc trung véi tim cua coc da dinh vi trén 161 coc va nam trong mat ph’fmg
vubng goéc voi mit phang ngang.

+ Khi dinh coc tiép xtc cham voi ban nén bit dau chinh van ting dan ap luc cua
pit tong ép. Nhitng gidy dau tién ap luc ddu nén ting cham dan déu dé dau coc 6n dinh
di sdu vao 16p dat. Vi van tdc tir tir dé tranh cho mili coc gap di vat 1am d6i hudng
hay b1 xién, van tbe xuyén < lcm/s.

+ Khi coc d3 xubng sau va 6n dinh déu thi ta ting dan van téc ép nhung khong
vugt qua 2cmy/s. Tién hanh cho t6i khi doan mili coc con nho 1én trén mat dat mot doan
| =0,3 -:- 0,5 m thi dirng may lai cu doan coc C2 vao.

+ Trude khi cdu doan coc C2 vao gia ép mat bé tong cua dau coc C1 ndi véi coc
C2 duoc tay bang phang dé 2 mit dau coc tiép xuc chit voi nhau, cin chinh dé dudng
truc cua coc C2 trung véi truc doan coc C1 do nghiéng < 1%, gia 1én coc 1 luc tao tiép
xuc sao cho ap luc & mit tiép xtc khoang 3 - 4 KG/cm? rdi tién hanh han ndi coc bang
cac ban tap bén xung quanh hop dau coc. Theo yéu cau quy pham vé mbi han cong
truong hy, = 6mm.

- Xac dinh vi tri coc: Dung vi tri truc dé xac dinh vi tri dai, tr d6 xéc dinh vi tri ép
coc roi danh dau trén mat dat bang gb 3 x 3 x 20 cm.

- Sau d6 danh gia ép vao dam bao 6m lay dai coc theo thiét ké.

- Can chinh gia ép: Dung nhig miéng gd dém dé ké dau chinh nam trén mat
phang nam ngang, dé cho gia ép duogc thang dung. it dbi trong nam 2 bén (mdi bén
10 khéi bé tong).

+ ép doan coc C2 trinh ty nhu doan C1. Khi ap lyc dong hd ting dot ngdt, tirc 1a
mili coc gap di vat hodc gip 16p dat cirng mong ta can giam ap luc dé coc tir tir vao 16p
cung hoac déy dugc di vat di chéch hudng Xuéng cua coc, sau do6 mdi tang dan van
toc.

+ Khi ép am ta c6 doan coc ép am dai 1,2m dé ép dau doan coc C2 Xué)ng 1 doan
—1,3m so véi ¢t tu nhién.

+ Coc duoc ép xong theo tiéu chuan k¥ thuat ho so thiét ké 1a coc ép du chiéu
dai, luc ép thoi diém cubi cung phai dat tri sé ap luc yéu cau thiét ké trén sudt chiéu
dai xuyén 16n hon 3 1an canh coc trong khoang 3d van tdc xuyén khong qua lemy/s. Tr-
wong hop khong dat 2 diéu kién trén nguoi thi cong phai bao cho chi cong trinh va

thiét ké dé st 1y kip thoi.
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+ Céc thao tac khi tién hanh ndi coc phai tién hanh thuan thyc va khan truong dé

thoi gian dimng ép coc 1 ngan nhat.
b. Ngiém thu ép coc:

- Theo TCXDVN-286-2003 Tiéu chuén thi cong va nghiém thu déng va ép coc.

- Trong qua trinh ép coc phai c6 ghi nhat ky ép coc, trong dé ghi 10 : tén cong
trinh, don vi ép coc, khu vuc ép, dic tinh k¥ thuat may ép coc (luu luong bom dau
L/ph, ap luc t6i da cta kich kg/cmz, dién tich day pit tong cm?, hanh trinh pit tong cua
kich, sb giéy kiém dinh may €o coc, cum (day coc), sb hiéu coc, thoi gian bat dau ep,
thot gian két thic ¢p, bang theo do1 dg sau va luc €p coc. Sau khi hoan thanh ép coc
toan cong trinh bén A bén B cuing thiét ké t6 chirc nghiém thu tai chan cong trinh.

- Hd so nghi¢m thu cong trinh coc gém c6 : HO so vé chét lugng coc, hd so vé
thiét bi ép coc. Nhat ky ép coc va két qua thi nghiém ép coc, mit bang cong trinh. Bién
ban nghiém thu : ghi rd té€n cong trinh

(Tén cong trinh, thanh phan ban nghiém thu, céc tai liéu doc ban nghiém thu tham
dinh, két luan dugc ban nghiém thucacy kién dic biét, cac phu luc kém theo).

-. Nghiém thu viéc han ndi coc:
Cac yéu cau ky thuat doi véi viéc han néi coc.

+ Truc cta doan coc dugc ndi trung véi phuong nén.

+Bé mit bé tong ¢ 2 dau doan coc ndi phai duoc tiép xuc khit, truong hop tiép
khong khit thi c6 bi¢n phap chen chit.

+Khi han coc phai sir dung phwong phap “ han leo ” ( han tir dudi 1én ) ddi véi cac
duong han cung.

+Kich thudc han phai ding thiét ké.

+ Puong han ndi trén doan coc phai co trén ca 4 mat coc. Trén mdi mat chiéu dai
dudng han khong nho hon 10cm.

-. Nghiém thu chét lugng coc:

Cdc yéu cau ky thudt doi véi doan coc ép:

- Bé mat bé tong dau coc phai bang phang

- Truc coc phai thang goc va di qua tam tiét dién coc, mat phang bé tong dau coc
song song va nhd cao hon mit phang vanh thép néi < 1mm.

- An toan lao dong trong thi cong ép coc:

- Khi thi cong ép coc phai c6 phuong 4n an toan dé thuc hién moi quy dinh vé an
toan lao dong c6 lién quan (Huin luyén cong nhan, trang bi bao ho, kiém tra an toan
cac thiét bi, an toan khi thi cong coc..vv)

- Chu y dén su thing bang ctiia may ép, ddi trong.
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8.3 . Thi cong dao dat va lap dat

8.3.1. Lwa chon phwong an dao dit:
- Méng cua cong trinh theo thiét ké 13 mong coc dai thap co do sau day dai 1a -1,9m
, d0 sau day giang 13 -1,6m so véi cao do tu nhién ( co tinh dén chiéu day 16p bé tong
16t bang 10cm) . Mong nam trong 16p sét déo, tra bang ta duge hé sd mai dbc 14 :
m = H/B =1/0,25 (Bang 1-2 sach K¥ thuét thi cong tap 1)
- Kich thudc méng M1 13 1,6 x 2,2 m, bao gom 28 cai.
- Kich thudc méng M2 1a 1,8 x 2,4 m, bao gdm 26 cai.

Do khoang cach max gitra méng M2 (truc B) va M2 (truc C) theo phuong ngang
1a 0,58 m va theo phuong doc 1 1,9 m nén khéi lugng dao dat s& 1on néu thi cong theo
phuong phap dao ao .

Viy ta chon phuong an dao timg ludng dao két hop giira co gidi va thi cong.
Chia thanh 3 luéng, mot luéng dao la truc A, trUc D va mot luéng dao la truc BC.

Viéc thi cong dao dat duge tién hanh két hop dao bang mdy va diao bang thu
cong.

Giai dogn 1: Ding may boc 16p dat lap phia trén cung tir cot tu nhién dén cao trinh
—1,3 m phia trén dau coc khoang 10 cm

Giai doan 2: Pao bang thu cong phan con lai + sira hd méng bang thu cong: Ta sira
dén cao trinh day 16p 16t -1,9m (trong pham vi day hé mong) va - 1,6 m ( dudi day
giang mong)
Pé dam bao cho viée thi cong dai coc duoc thuan tién va nhanh chong va 1am rénh
thoat nudc., bé rong cac hd dao tinh tai cao trinh ddy méng phai 16n hon bé rong day

mong theo thiét ké ki thuat 1 doan khong nho hon 30 cm vé mdi bén. Ta chon 80cm.
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8.3.2. Tinh toan,x4c dinh kinh thwéc hd dao

C

2\

2/

a

Tinh toan kich thuéc hd dao truc A-B = C-D

a=49,7+20,475 =51,65m

/v
7

——

|\

‘g; __II I|I I|I I|I I|I I|I_
b=32+20,475=4,15m Y F N T T T T =
c=51,65+2.0,3=5225m = + L=
d=4,15+2.03=4,75m <28 LT + |

= + _|_
£ .“\: — I i L I i L N
L 2 T AT L i il il
975 49700 975
13004 51650 13004
: 52250 '
MAT BANG HO PAO
I 4750 I 1720 I 7980 I 1720 I 4750
L §47 TFT z AR
s 1k A4 f
LE 7y AN /w
LiE iy ORI ?W«?
l 7000 2500 7000
@ @ - @ éé’
MAT DUNG HO PAO
Biang thong ké khoi hrong dao dit baing may
SST | Tén cau kién kich thudc cau kién S6 | Khoi lugng(
am) | b(m) | cm) | d(m) | h(m) | lwong m*)
Méng truc AD | 5165 | 4,15 | 5225 | 475 | 172 2 554.9
2 | MéngtrucC-D | 5345 | 733 | 5405 | 793 | 1,2 1 492.171
3 GiAng mung
GM2 2,87 2 2,87 2,8 1,6 26 256,59
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Téng 1303,66
Bang théng ké khéi lwrong dao dét va sira hé méng bing phwong phap
thi cong
’ Kich thudce cau kién s§ | Kh 5i luong
SST | Tén cau kién a b c d h 3
lwong | (M)
(m) | (m) | (m) | (m) | (m)
1 Mong M1 32 | 38 | 355 ]| 415 0.7 28 263,15
2 Mong M2 3,4 4 4,25 | 4,35 0.7 26 271,832
3 GM1 0,7 2 0,7 2,15 0.3 26 11,33
Téng 546,312

Cin ctr vao khoi lugng dao dat bang may da tinh toan ¢ trén ta chon mdy dao dat gau
nghich theo diéu kién nhu sau:

Bé rong h6 dao : 7,33 m

Chiéu sau hd dao : 1,2 m
Khéi luong dat dao : 1403,6 m?
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8.3.3) chon may dao dit

Thong
. Trong
sO q R h H i tex b c
3 luong may |
(m?) | (m) | (m) | (m) M (gigy) | (m) | (m)
Ma hiéu
EO-5111B 1 105 | 51 | 6,9 34,2 23 3,1 3,42

- Ning suat may dao duoc tinh theo cong thirc:
N:q.ﬁ N, K, (m%h)
Kt

Trong do:

+q _dung tich gau, q=1 m®

+ Ky _hé so day gau, phu thudc vao loai gau, cap d6 am cua dat. V4i gau
nghich, dat sét pha thudc dat cap Il am ta c6 Kg=1,1 + 1,2. Lay K4 = 1,1.

+ K; _hé sb toi cua dat (K, =1,141,5), lay K, =1,1.

+ Kig = 0,8_hé sO str dung thoi gian.
3600

T

+ Nk - s6 chu ky xuc trong mét gior (3600 gidy), Ny = (h™).

ok

Voi:

. Tek = to. Kut. Kguay _thot gian cua mot chu ky, (s).

. to thoi gian cua mot chu ky, khi goc quay ¢q = 90°, dat d6 1én xe, ta co te
=23(S).

.Kyw=1,1_trudng hop d6 truc tiép 1én thung xe.

- Kauay=1,3 _lay véi géc quay o =180°.

Tacod: Te=23x1,1x1,3 =32,89 (s)

3600 ;
> Ny = 80 109,455(h™).

=> Ning suit may dao: N =1><1’—1><109,455><O,8= 87,86 (m*/h).

- Ning suat may dao trong mot ca:

N = 87,86 . 8 = 700,52 (m°/ca).

- S6 ca may can thiét:

= 1303,66
700,52

~1,86 (ca)
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8.3.4) Chon 6 t6 van chuyén dat

a) Dé dam bao v€ sinh moi truong va my quan khu vyc xay dung nén khi to

chtrc thi cong dao dat ta phai tinh toan khéi luong dao, dip dé biét lugng dat thira hoic

thiéu phai van chuyén di noi khac hay chuyén vé dé dap.

Bang 8.2: Khoi lwgng bé tong méng

Loai bétong Loai mong Bé day | a(m) | b(m) | V(m3) {r_?]g)g
M1(28 céi) 0,1 1,8 | 24 | 12,096
M2(26 cai) 0,1 20 | 26 | 1352
Thang may(2 cai) 0,1 4,15 | 45 4,25
Betong | Giang GMI (50 cdi) | 0,1 06 | 18 5,4 el
16t méng G%e‘lng GM2 (28 ca%) 0,1 0,6 4,07 6,84 ,
Giang GM3 (14 cai) | 0,1 06 | 0,38 | 0,32
Giang GM4 (02 cai) | 0,1 06 | 217 | 0,26
Giang GM5 (02 cai) | 0,1 06 | 219 | 0,263
Giang GM6 (01 cai) | 0,1 06 | 2,6 0,16
M1(28 céi) 1,0 16 | 22 | 9856
M2(26 céi) 1,0 1,8 | 24 | 112,32
Thang may(2 cai) 1,0 3,95 43 33,97
| GiangGMI1 (50ca) | 08 | 04 | 21 | 336
Betong mong | Giang GM2 (26 cai) | 0,8 04 | 427 | 3553 | 320,327
Giang GM3 (14 cai) | 0,8 04 | 0,58 2,6
Giang GM4 (02 ¢cai) | 08 04 | 2,37 | 1,517
Giang GM5 (02 cai) | 0,8 04 | 239 | 153
Giang GM6 (01 cai) | 0,8 04 | 22 0,7
Téng 362,937
Bang thong ké khoi lwong van khuén méng
Kich thwéc cau kién . An 1
SST| Tén chu kién S6 lwong | 4ién toch
a(m) | b (m)|h (m) m
1 Méng M1 22 | 1.6 1 28 212,8
2 Méng M2 24 | 1.8 1 26 218,4
3 GM1 21 | 04 0.8 26 87,36
4 GM2 427 | 04 0.8 26 177,632
5 GM3 058 | 0.4 0.8 14 12,99
6 GM4 1.9 | 04 0.8 24 72,96
7 GM5 229 | 04 0.8 2 7,328
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Téng 789,47

b)Tinh khi lugng xay tuong mong:
Chiéu cao xay tuong moéng: H =0,8m. Tudng méng xdy rong 330mm.
Téng chiéu dai tudng moéng 1a 235,86m
Khéi luong x4y tuong mong:
VTM = 0,8 x0,33%x235,86 = 62,267 m3
Sau khi d6 bé tong moéng ta tién hanh 1ap dat hd mong
c. Tinh toan khéi lwong ddt lap méng, vin chuyén di:
- Khoéi lwong dat 1ap mong:
Vigp =Vao miy + Vo e “(Vbt mongt Vit giang + Vst mong Vet gidng)
= 1303,66 + 546,312 — 362,937 = 1487,035 m*
- Khéi luong dat phai van chuyén:
Viedi = Vaao miy + Vatao e - Vigp = 1303,66 + 546,312 - 1487,035 = 362.937 m®

d. Chon 6 to van chuyén dat:

Quing dudng van chuyén trung binh : L = 5km.
- Thot gian mdt chuyén xe:t= tb+£+ td+L + teh.
1 V2
Trong do:
+ t, -Thoi gian chd d6 dat day thung. Tinh theo nang suat may dao, may da
chon co
N = 87,86 m°/h;
+ Chon xe van chuyén 1 TK 20 GD-Nissan. Dung tich thung 1a 5 m®; dé dé
dat day thung xe (gia sir dat chi do duoc 80% thé tich thung) la:
t, = 282 60= 274 phit.
87,56

+ vy = 30 (km/h), v, = 30 (km/h) - Van téc xe luc di va lac quay vé.
+ Thoi gian db dat va chd, tranh xe 1: t = 2 phit; t,, = 3 phut;

=>t=274+ (i+i).60 + (2+3) = 27,74 phat
30 30

- S6 chuyén xe trong mot ca:

m = T-t, :ﬂ_60:17,3 (Chuyén)
t 27,74

- S xe can thiét trong 1 ca:
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n=Yea 302973 _ 4 195 v = chon 4 xe.
qm _ 517.3

Nhu vay khi dao méng bang may, két hop sira bang tha cong thi phai can 4 xe van
chuyén dit trong 1 ca may dao. Con khi dao thu céng thi dat duoc hit 1én trén cc bo

muong méng do khdi luong khong dang ké.
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8.4 .Cong tac van khuén:

8.4.1. Lua chon gidi phdp cong nghé thi cong van khuon: st dung van khuon kim
loai

a) Bic diém cia van khuon:

- Céc thm khuon chinh.

- Cac tAm goc (trong va ngoai).

Céc tAm van khudn nay dugc ché tao béng ton, c6 suon doc va suon ngang day 2,8
mm, mdt khuén day 2mm.

- Cac phu kién lién két : moc kep chit U, chét chir L.

- Thanh chéng kim loai.

Uu diém cta bd van khuén kim loai:

- C6 tinh "van ning" duoc lap ghép cho cac dbi twong két cau khac nhau: mong
khdi 16n, san, dam, cot, bé ...

- Trong lugng céc van nho, tim ning nhat khoang 16kg, thich hop cho viéc van
chuyén lap, thao bang thu cong.

- Pam bao bé mit van khudn phang nhin.

o/Io [

- Kha nang luan chuyén dugc nhiéu lan.
o /1 o
/% /2% // 7 2
|/:3 % [ o /;/

Hinh.1:Tam van khudn phang.

Bang 1. Bang diic tinh ky thuit ciia tam khuon phing

Rong Dai Day Mo&men guan Modmen khang
(mm) (mm) (mm) tinh (cm®) ubn (cm®)

300 1500 55 28,46 6,55

300 1200 55 28,46 6,55

220 1200 55 22,88 4,57

200 1200 55 20,02 4,42

200 900 55 20,02 4,42

150 900 55 17,63 4,3

150 750 55 17,63 4,3

100 600 55 15,68 4,08
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Bing 2 Pic tinh ky thuit tim khudn goc trong

, Rong Dai
Kiéu
(mm) (mm)
700 1500
600 1200
300 900
1800
150x150 1500
1200
J§ N N \ w& 100x150 900
(elp 2222 J2r270r (200700 220022 (247 750
600

Bing 3 Pic tinh ky thuit tim khudn goc ngoai

Kiéu

Rong
(mm)

Dai
(mm)

100x100

1800
1500
1200
900
750
600

- Sir dung van khudn kim loai do cong ty thép NITETSU ctia Nhat Ban ché tao 1am
van khuén cho mong.
- Sir dung van khuon gd nhém VII 1am van khuon c6 moéng day 25(mm)
- Thanh chéng kim loai.
8.4.2 . Thiét ké van khuon méng, dai méng, giang moéng (theo tidu chuan: TCVN
4453-1995)

Cau tao so bo:
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VAN KHUON DAI MONG M1

a) Thiét ké van khuén dai mong:

- Do mong c6 chiéu cao 100cm nén ta chon van khuén dtig, chon loai van c6
chiéu dai 1,2m chiéu rong 13 0,2m va 0,3m. Van khuon dai duoc to hop theo phuong
dirng nhu sau:

*Pai mong M1 co6 kich thude 1,6 x2,2x1,0 m

- & 4 goc, dung 4 tam khudn goc ngoai cé kich thude : 10x10x120cm.

- & vi tri giao gitra dai mong va giang méng sir dung 6 tim khuén goc trong c6 kich
thudce 1a 10x15x120 (cm)

- Canh dai bé mit khong ¢ gidng méng ding 10 tim van khudn phang c6 kich
thude nhu sau: 10 tam 200x1200x55 (mm)

- Canh dai bé mit c6 giang mong dung 6 tAm van khuén phing co kich thuéc nhu
sau: 2 tim 300x1200x55 (mm) va 4 tim 200x1200x55 (mm).

- Canh ngin bé mit khong ¢ gidng méng ding 7tim van khudn phang c6 kich
thude nhu sau: 7 tim 200x1200x55 (mm)

- Canh ngdn bé mit co6 gidng moéng ding 4 tAm van khudn phing co kich thudc
nhu sau: 4 tim 200x1200x55 (mm).
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VK GOC NGOAI

VK GOC NGOA VK GOC NGOAI VK GOC TRONG VK GOC TRONG
(100X100X1200) (100X100X1200) (100X150X1200) (100X150X1200)
Y a7 B 0 0

(o (1 z5 a8 (1
[ ([ §§ S [0 [
7o) [Te) 7o) 0 [To) [Te) [Te) [Te) w0 [Te) >
o g2 222888880 ggslllg |8 8 glgl gD
S OS|S|S|S|S|8|8|8|818D T Yol g |88 g818| 8
Ts|e|s|s|gls|lslslslsm o= 5|5 x| =
iE @ $ b5 N N N N @ $
0 ([ 0 0
oiQOoJQOoJQOOJQOOJ2ooJ200J200J200J2ool200io o@ 300 J200lzooio¢ 400 io¢200lzool 300 io
2200 2200
BE MAT KHONG CO GIANG MONG BE MAT CO GIANG MONG
VK GOC NGOAI VK GOC NGOA VK GOC TRONG VK GOC TRONG
(100X100X1200) (100X100X1200) (100X150X1200) (100X150X1200)
T I 7 0 d o
(7 ah an i ah
N =7 T A Mz =
0 0 IR0 Oky=s
me|8/8 8|8 8 80 =X 188 8183 =
S 313818 38|38 38|3 =l 288 3|3 313y
S melglgglglgl8n § €858 8 SISk
- > | > > > | > > > - =] > | > > > N=]
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oi200l200Jzool200lzoolzoolzooio oizooJQOOioé 400 io@zooJQOoio
1600 1600
BE MAT KHONG CO GIANG MONG BE MAT CO GIANG MONG

Hinh 2 :T6 hop vin khuén cdc canh ciia mong M1

*Pai mong M2 co kich thude 2,4x1,8x0,7m

- & 4 goc, dung 4 tAm khudn goc ngoai co kich thude : 10x10x120cm.

- & vi tri giao gitra dai mong va gidang moéng st dung 8 tam khuon goc trong c6 kich

thude 1a 10x15x120 (cm)

- Canh dai bé mat khong c6 giang méng dung 10 tAm van khudn phang c6 kich

thude nhu sau: 10 tam 200x1200x55 (mm)

- Canh dai bé mit c6 giang méng dung 8 tAm van khudn phéng co kich thude nhu

sau: 8 tam 200x1200x55 (mm)

- Canh ngin bé mit khong co gidng moéng dung 8 tim van khudn phang cé kich

thude nhu sau: 8 tim 200x1200x55 (mm)

- Canh ngdn bé mdt ¢6 giang mong dimg 4 tam van khudén phdng c6 kich thude
nhu sau: 2 tam 200x1200x55 (mm) va 2 tam 300x1200x55
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VK GOC NGOAI VK GOC NGOAI VK GOC TRONG VK GOC TRONG
(100X100X1200) (100X100X1200) (100X150X1200) (100X150X1200)
+— 3 D -7 D) P [
& @ - @ i T _
=Sy =5
s MEEEEIEIEEEEEED o 5 gB0E B EIE 1€ EE0ge
S OEIEIEIEIEIEIEEEEIEM S fgEmE|E g s S5 2|2 mes
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ogﬁoolzooﬂbooﬂboo[zoolzoolzooboolzoolzoo 0[4};2004[2001{2004[2004{0@ 400 ioizoolzoolzoolzooio
2400 2400
BE MAT KHONG CO GIANG MONG BE MAT CO GIANG MONG
VK GOC NGOAI VK GOC NGOAI VK GOC TRONG VK GOC TRONG
(100X100X1200) (100X100X1200) (100X150X1200) (100X150X1200)
I g 1 « «
a & o & ° T
=5 o = S
= @MEIEEEIEEEED S =S80 g |E sl g T3B s
S Ml lslglElslgg M SCeEd £ |21 Sl s e =
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o o o i o
09200]200]200]200]200200200|200{0 0§ 300 |200f0d 400 {od200] 300 {0
1800 1800
BE MAT KHONG CO GIANG MONG BE MAT CO GIANG MONG
Hinh 3:Té hgp van khuoén cdc canh ciia mong M2
b) Tinh todn kiém tra van khuon:
*So do tinh: So do 1a dam lién tuc ké trén cac goi tua la cac thanh suon.
- Dy tinh dung cac thanh chong xién va dung chong do cac nep dung. Nhirng
thanh nep dung nay d& cac thanh nep ngang.
- Khoang cach gitta cac thanh suon la: Ls=0,5m
q
=X L Pay
| | | |
| |
o
Hinh 4 : So’ do tinh toan kiém tra van khuon
+ Tai trong tac dung nén van khuon
- Tai trong do ap luc tinh cua bétong con = 1,3
t_ _ _ 2
P" = n.y.H =1,3x2500x1,0 = 3250 (KG/m*)
7 _ 3 ‘A 5 A LA
+ Trong d6: y = 2500kg/m® - trong lugng riéng cua bé tong.
H - chi€u cao ap luc bé tong tac dung.
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- ap luc do d6 tryc tiép bé tong bang duong ong tir may bé tong, theo TCVN 4453-
95 ta co:

g, = 400 KG/m?
q", = ngxqq = 1,3x400 = 520 kG/ m*.
- Tai trong ngang tong cong tac dung vao van khuén s& 1a :
P" = P, + P, = 3250+520 = 377 O(KG/m?)
-Do van khuén c6 chiéu rong 30cm nén lyc phan b trén 1 m dai van khuén la:
q" = P"x b= 377,20 x 0,3 =1031 (KG/m)=10,31 (KG/cm)
*Kiém tra van khuén :

-Kiémtradobén:o =M, /W <R,

lsn : khoang cach giira cac suon ngang, 15,=0,5m
R: cuong do cia van khuon kim loai R =2100 (KG/cm?)
W: M6 men khang ubn cua van khuén, v6i bé rong 30 cm ta co : W = 6,55 cm®

2
> My = %: 2827,8 (KGcm)

M, 2827
>0 =M 28215 _ 31 57 - Rie, = 2100 (KG/cm?)
W 6,55

Viy van khudén dam bao d6 bén.
Ta can kiém tra lai 46 vong cua van khuon thanh mong :
- Tai trong dung dé tinh vong cta van khuon :
t
qe=9_ % = 870 (KG/m) =8,7,2 (KG/cm)

n

tcy 4
- Do so dd 1a dim lién tyc nén do vong f dugc tinh theo cong thirc : f = 128:;5 3]

Trong d6: E =2,1. 10° kg/cm? : M6 dun dan hdi cua thép:
J=28,46 cm® : M6 men quan tinh ciia mot tim vén

. 8,7x50"
128x 2,1x10° x 28,46

=0,0071(cm)

i 1 1
- Do ho phép : [f] = ——1=—-—x50 = 0,125 (cm
0 vong cho phep : [f] = —=1 == (cm)

Ta thay f < [f], do d6 khoang cach giita cac suon ngang bang 50 cm 13 thoa man.

*Kiém tra thanh swon :
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Chon khoang cach giita cic nep dimg 1a 80cm. Ta c6 so do tinh cua thanh suon

ngang 1a dam lién tuc gbi tya la cac thanh suon ding:

q = 5.655 (kg/m)

A A S A A
X L

Hinh 5: So' d0 tinh to4n Kiém tra thanh swon
Chon kich thudc thanh sudn ngang 1a 8x8 cm
- Téai trong tac dung 1én sudn ngang:
qs°=q“.l, = 870x0,5 = 435 (KG/m) = 4,35 (KG/cm)
qs" = 1031 x0,5 = 565,5 (KG/m) =5,655 (KG/cm)
+Kiémtradobén: o=M__ /W< &
Trong d6 : M, =q'.12/10=5,655x80" /10 = 3619, 2(kG / cm)
W =bxh?/6=8x8?/6=85,34(cm®)
> o =3619,2/85,34 = 42, 41(kG / cm?)
—> o0 =42,41(kG/cm?*) < o =95(kG/cm?)

— thanh suon ngang dam bao bén.

tc14
+ Kiém tra d6 vong : f = q
128E.J
3 3
Véi g8 ta c6 : E=1,2.10°KG/em?; 3= 2 _ 8X28 = 341,34cm’

4,35x 80"

= : =0,034(cm)
128x1,2x10°x 341,34

o 1 1
- Do ho phép : [f]= —1=——x80 =0,2 (cm
0 vong cho phep : [f] 200 400>< (cm)

Ta thay : f < [f], do d6 thanh sudn ngang : bxh=8x8 (cm) 1a bao dam.
+ Thanh suon ding:
Ta c6 so dd tinh ciia thanh suon dimg 14 dam don gian gdi twa 1a cac thanh chéng

xién.
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q = 9,048 (kg/cm )

Hinh 6: So’ d6 tinh toan kiém tra thanh swon dirng
Chon kich thudce thanh suon ding 1a: 8x8 cm
- Téai trong tac dung 1én suon dung:
qs° =870 x0,8 = 696 (KG/m) = 6,96(KG/cm)
qs" = 1031 x0,8 = 904,8 (KG/m) =9,048 (KG/cm)

+Kiémtradobén: c=M_, /W< o

Trong d6 : M, =qt12/8=9,048x80% /8 =7238,4(kG / cm)

W =b.h? /6 =8x8%/6=85,34cm’

o =95kG/cm?

—> 0 =7238,4/85,34 =84,82(kG / cm?)
—>0=84,82< o =95(kG/cm?)

—> thanh suon dimg dam bao bén.
5.9°.1
384E.J
Véigdtacod: E=1,2.10°KG/cm? ;
J= b_h3 - 8x8’
12 12
5x 6,96 x100*

+Kiém tra do vong :f =

= 341,34cm*

= c =0,221 (cm)
384x1,2x10°x341,34
~ 1 1
- B0 vong cho phép : [f]= —I1=—x100 = 0,25 (cm
> vong cho phép : [f] 200 = 200" (cm)

Ta thay : f <[f], do d6 thanh sudn dung : bxh=8x8 (cm) 1a bao dam.

Ta c6 mit bang cau tao thiét ké van khuon cho dai méng M1
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c) T6 hop van khuén giang méng
t6 hop va kiém tra cho gidng 16n nhit GM2 c6 kich thudc 0,4 x 0,8 x 4,270 m

1 GM2

B N 1 ‘ Ejiiilliii;:;;
I SN RN
i 4270 L
. /

MAT BANG VAN KHUON GM1

3
5 § 1- VAN KHUON GIANG MONG, THEP DINH HINH
- - 2-GANGNGANG .
o 3- THANH NEP DUNG GIANG MONG
=3 4- THANH NEP NGANG GIANG MONG
5- THANH CHONG XIEN GIANG MONG
= 6- THANH CHONG NGANG G\ANG MONG
| 475 | 700 foh 400 fo 700 | 475 |
2000
MAT CAT 1-1
- Truc AB va CD:
VK GOC TRONG VK GOC TRONG
(100X150X1200) (100X150X1200)
100
3 300X1500X55 300X 1500%55 200X900X55 3
AN AN
S || 300X1500%55 300X 1500X55 200%900%55 1
= 200X900X85 /-
(@] (@]
S 300X1500X55 300X1500%55 200X900X55 S
200 BU GO 7cm
LSO [ 1500 { 1500 [ 00 [ { 50J

{ 4270

Hinh 7:T6 hop van khudn giang méng truc A-B
Giéng mong truc AB va truc CD cu kéch thudce 0,4x0,8x-0,58mdung tAm van
khuon phang loai c6 kich thuéc nhur sau:
- 18 tam loai: 300x1500x55 (mm)
- 4 tAm loai: 200x900x55 (mm)
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duogc bd tri nhu hinh vé, phan thiéu hut bu gb thém 7cm (phan c6 d6 dai 150mm 1a
véan khuon goc trong dung khi t6 hop dai méng bé mat dai c¢6 giang mong)
- Truc BC:

VK GOC TRONG VK GOC TRONG
(100X150X1200) . (100X 150X1200)

1200

100X150X1200
100X150X1200

200X1200X55

BU GO 4cm BU GO 4cm

Hinh 8: T6 hop van khudn giing méng truc B-C
Giang méng truc BC dung tim van khudn phang loai ¢ kich thudc nhu sau:
- 02 tam loai: 200x900x55 (mm)
Puoc bé tri nhu hinh v&, phan thiéu hyt bu gd thém 4cm (phan c6 d6 dai 150mm la

véan khuon goc trong dung khi to hop dai méng bé mat dai c6 giang mong)

-Truc 1-2:
VK GOC TRONG VK GOC TRONG
(100X 150X1200) (100X150X1200)
100
o 300X 1500X55 o lo
o oS o
N s |
900 > 300X 1500X55 oS X
1200 g N g
< S |
g 300X 1500X55 S |8
o

J{15(} [ 1500 \ JOO—LIS()_J'\‘

2100

Hinh 9: T6 hop van khudn giing méng truc 1-2

Giang mong tryc 1-2 dung tAm van khudn phang loai c6 kich thudc nhu sau:

- 6 tam loai: 300x1500x55 (mm)

- 2 tam loai: 300x1200x55 (mm)

Pugc bd tri nhu hinh v&, (phan c6 d6 dai 150mm 1a van khuén géc trong dung khi
t6 hop dai mong bé mit dai c6 giang mong)

*Tinh toan van khuon giang mong.

BG tri cac thanh nep dting khoang cach 1a 600mm.

Nhu vay khoang cach cay chéng la Lep=60Ccm.

- 4p luc ngang t6i da cua vita bé tong tuoi:
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P", = nxyxH = 1,3x 2500%0,8 = 2600 (KG/m?)

Véi H =0,8 m 1a chiéu cao cua 16p bé tong sinh ra ap luc ngang.

- Mit khac khi dam bé tong bang mdy thi tai trong ngang tac dung vao van khuén
(Theo TCVN 4453-1995) s€ 1a :
P", = 1,3x 400 = 520 (KG/m?
- Tai trong ngang tong cong tac dung vao van khuon s& 1a :
P" = P, + P, = 2600 + 520 = 3120(KG/m?)
- Lyc phan bd tac dung trén 1 mét dai van khuon 14 :
9" =P"X Ly, = 3120 x0,6 = 187 2 (KG/m)
q°=q"/1,3 = 1872/1,3 =1440 (KG/m)
+ Kiém tra lai do vong cua van khuon thanh moéng :
- Bg vong f dugc tinh theo cong thuec :

tc |4

1
d : Voithép taco: E=2,1. 10° KG/cm?;
128 EJ’
Mo men quan tinh ctia van khuon dinh hinh J = 20,02cm4
4
> f= 14, 4OX?0 =0,035(cm)
128x2,1x10° x 20,02
- B6 vong cho phép :
f =L -1 . 60=015(0m)
400 400

Ta thay : f < [f], thoa man diéu kién d6 vong.

Ta c6 mat bing cAu tao thiét ké van khuon cho dai mong GM 1

d GM2
N T T N G MO

L 635 L, 600 ], 600 I,6OO I, 600 l, 600], 635 L

4270

MAT BANG VAN KHUON GM2

Ta c6 mat bﬁng cAu tao thiét ké van khuon cho dai mong GM 1
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MAT BANG VAN KHUON MONG ( TL 1:100)

+) Bién phap thi cong méng, giing, dai

Sau khi dao dat hd mong xong, cac du coc trong dai nho 1én khoi ddy hé moéng 1
doan 13 0,5m. Tién hanh dap bé tong dau coc cho tro cdt thép coc ra ngoai, cot thép
coc dugc bé chéch so v6i phuong thing dung 1 goc khoang 15%

Sau khi dap bé tong dau coc thi tién hanh d6 bé tong B12,8 da 2x4 16t ddy méng,
16p bé tong nay duoc d6 rong hon so véi dai mong 1a 10 cm vé cac phia. Tac dung cua
16p bé tong 16t mong :

e Tao mit bing cho day dai méng.

e Dibu chinh cao trinh day méng.
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e Lam cho 16p bé tong chiu lyc chinh ciia dai khong bi mat nuée do bi 16p

d4t me hat.

Xéc dinh lai cao trinh day dai va cao trinh day giang so v6i mdc chudn 0,00 d3 danh
dau son d6 1én cac tuong cua cong trinh bén canh bang cic may kinh vi. Sau do, giac
lai tim truc ctia mong, cac tim truc nay duoc vach truc tiép 1én 16p bé tong 16t mong.

Dit cbt thép mong va gidng mong theo dung nhu trong thiét ké. Cét thép dai
mong phia dudi dugce dan thanh ludi ngay trén phan bé tong dau coc nguyén, cach 16p
bé tong 16t 10 cm. Ct thép chiu luc theo phuong c6 mod men 16n dit bén dudi, cot
chiu luc theo phuong c6 mé men bé dat bén trén.

Khoang cach cbt thép dai dugc khong ché theo cac ban vé& thiét ké mong. Poan
cot thép chan cot va 18i duoc dan dong thoi vao cot thép dai khi thi cdng mong.

Sau khi dat xong cbt thép cho méng, tién hanh ghép van khuén mong. Trudc do,
phai kiém tra, nghiém thu phan lap dat cdt thép mong va ghi vao bién ban nghiém thu.

Van khuon mong sir dung van khudn thop dé ghép, Céac phu kién lién két : moc
kep chit U, chdt chir L.. Dung céc thanh nep diimg va cac thanh chong xién bang kim
loai dé chéng van khuon thanh, chung loai va kich thudc cua cac cot chéng duoc tinh
toan ¢ phan trén.

Sau khi nghiém thu xong, coi nhu 13 két thuc cong tac ghép van khuon thanh. Két
qua nghiém thu dugc ghi 10 trong bién ban nghi¢m thu.

Céc yéu cau d6i voi van khuon:

e Dam bao dugc d§ chic chan, on dinh

e Pam bao chinh xac kich thude, dam bao do kin, khit, vi néu van khudn
khong kin s& 1am cho vita xi ming bi chay ra ngoai khi dim bé t6ng, anh hudng
t6i chat luong ciia bé tong.

e Ghép van khuon phai dam bao dugc chiéu day 16p bé tong bao vé giong
nhu trong tinh todn.

e Van khuon ghép phai dam bao dung vi tri tim, truc cia dai, giang, cac vi
tri nay duoc vach trén cac moc khi giac lai mong.

e Trong khi ghép van khuén, c6 thé kiém tra do chinh xac tim cdt dai bang
cach dung thudce, day doi hodc str dung cac may kinh vi dé kiém tra.

D6 bé tbng méng:

Dung bé tong thuong phim dugce san xuét tai nha mdy, van chuyén dén cong
trinh bang xe 6t6 chuyén dung. Bé tong dugc do vao may bom bé tong, sau d6 may

bom mdi bom vao cac hd mong thong qua mot h¢ thong 6ng cao su mém. Bé tong
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dugce bom thanh ting 16p, chiéu day mdi 16p khoang 30 cm, sau khi do, bé tong dugc

dam ngay. Dung 2 may ddm dui va 2 may dam mit phuc vu cong tac bé tong mong.
D6 bé téng hét khu vuc nay réi méi chuyén sang khu vuc kia, d6 hét dai nay roi
chuyén sang dai khac. B tri mot cau cong tac giup cho qua trinh thi cong moéng duge
thuan loi.

Trong qua trinh d6 bé tong, luon ludn kiém tra vi tri c¢bt thép va van khudén mong,
néu co su cb xay ra, ngimg ngay d6 bé tong va chuyén sang thi cong dai tiép theo, cho
can b va cong nhan khic phuc lai sy cd d6. Sau khi khic phuc xong va kiém tra can
than moi quay tré vé do tiép bé tong khu vuc do.

PAm bé tong:

Pam ludn phai huéng vudng goc vi mat bé tong, khi ddm 16p bé tong trén phai
cim xudng 16p bé tong dudi 1 doan tir 5- 10 cm dé dam bao cho dim bé tong duogc
déu. Thoi gian dam tai 1 vi tri khoang 30s, khoang cach cac vi tri ddm cach nhau < 30
cm. Khi di chuyén tir vi tri nay sang vi tri khic van cho may ddm hoat dong va tir tir rat
dam lén theo phuong dimg dé tranh tao 15 trong bé tong sau khi rat dam lén.

Bao dwong bé tong:

Sau khi do bé tong xong, khoang 4 h sau tién hanh bao dudng ngay. Nhiing ngay
dau bé tong maéi do phai duoc gitr am thudng xuyén, ¢t cach 2h phai duoc tudi nude
mot 1an. Viée tudi nudce dién ra trong 2 ngdy .Qua trinh bao dudng s& dugc ndi ki hon
& phan sau.

Théo van khudén moéng:

Sau khi d6 bé tong 2 ngay thi cho phép thao van khuoén méng. Trinh tu thédo van
khuon nguoc véi trinh tu 1ap. Khi thao van khuén ra, phai chu y khong dugc 1am hu
hong van khudn, hong cac canh ciia bé tong. C6 thé sir dung kim, don bay, xa beng dé
thao go.

8.5. Tinh toan, chon may thi cong

8.5.1 )Chgn may tron bé tong lot

- Chon may bé tong qua 1& ¢ ma hiéu SD — 30V ¢6 cac thong s ki thuat sau :

. DBuong . .
Thong | Dung | Dung . ., | Thoi | Cong
. . . Kinh | Tanso | | . Trong .
sO tich tich gian xuat Kich thudce toi
X : hat | quayn luong
hinh xuat 3 tron | dongco. | han (m)
o~ 1A . Dmax | (ving) (tan)
Ma hié hoc liéu tron (S) | N ¢ (KN)
(mm) |
SD-30V | 2501it | 1651it | 70 20 60 4,1 0,8 | 1,915x1,59
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X2,26
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* Tinh nang xuat may

N = Vsx . Ky .Nck Ko

Ve dung tich san xut cta thing tron = 165 lit.

KsL= 0,65 1a h¢ s xuat ligu.

Nek $6 Mé tron trong 1h.

tek = Uaé vao T lign + Lara = 15 + 60 +15 =90 (s)

Nek = 3600/90 = 40 mé

Ki=0,75

>N =0,165 x 0,65 x 40 x 0,75 = 3,22m° h.
t=42,62/3,22 = 13,24 (h)

8.5.2) Chon may thi cong bé tong dai, giing méng

a)Otd van chuyén bétong:

Chon xe van chuyén bétong AM_369 c6 cac thong sb ki thuat sau:

. Dung | Dung | Céng | Tocdo |Po cao o .
Thong i . . . Thoi gian Vian toc
. tich tich suat quay | do vat . Trong
sO . . . , do be trung
thung | thung | dong thung liu R luong .
. tong ra . binh
, tron nuoc co: tron vao (tan)
Ma hié 3 3 (phyt) (km/h)
(m) | (m) | KW | (vip) | (m)
AM_369 6,3 0,75 478 | 4-128 | 35 6 27,4 30

Gia thiét tram tron cach cong trinh 5 km. Ta ¢ chu ky lam viéc cua xe:
Tok = Tonan 2. Tcnay + Tag + Tene -
Trong do:
Tonan = 10 pht.
Tenay = (5/30).60 = 10 phut.
Tg3= 6 phat.
Tene = 10 phdt.
= T =10 + 2x10 + 6 + 10 = 56 (phat).
S6 chuyén xe chay trong 1 ca: m = 8.0,85.60/T = 8x0,85x60/56 = 7,3 (chuyén).
0,85: Hé s6 sir dung thoi gian.
Sb xe cho bétong can thiét 1a: n = 320,327 /(7x7,3) = 6,3 ta lay bang7 (chiéc).

b)Chon may bom bétong:

Co s& dé chon may bom bétong :
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- Cén ctr vao khoi lugng bétong.

- Can ctr vao tong mit bang thi cong cong trinh.

- Khoang céch tir tram tron bétong dén cong trinh, duong sé van chuyén, ..

- Dya vao ning suat may bom thuc té trén thi truong.

Khéi lugng bétong dai mong va gidng mong la 320,327m°.
Dung 1 may bom Bétong: DAINONG ma hiéu: DNCP 90T/44.5RZ c0 céac théng

s6 k¥ thuat sau:

A Dung | Cbng | PBuong cung
Thong | Nang . . , .
. . tich suat kinh | apluc | suat | Trong | bomxa | bom
SO suat ky N . . )
s phéu | dong ong bom ong | lugng | cuc dai |cao cuc
thuat ,
' chtra co: bom bar bon tan m dai (m
M hié (i) (bar) (tan) | (m) |dai(m)
(16t) KW (mm) (I/phyt)
DNCP 39,3
87 650 141 200 310 60 2,8 43,6
90T/44.5RZ
S6 may can thiét: n= V. _ 320327 _ 4 606
N, T 86.7.0,85

Vay ta chon 1 mdy bom 1a du cung cép vira d6 bétong mong lién tuc.

¢)Chon méay dim dui:

Vi khéi luong bétong mong 1a: 320,327m® ta chon may dam dui loai U50, ¢6

cac thong sb k¥ thuét sau :
+ Thoi gian dam bé tong: 30 s
+ Ban kinh tac dung:
+ Chiéu sau 16p dam:

N =2 x 0,85 x 0,6°x 0,25 x 3600/(30 + 6) = 15,3 (m*/h).

30 cm.
25 cm.
60 cm.

+ Ban kinh anh huong:
Ning suit may dam: N = 2.k.ro>.d.3600/(t; + t,).
Trong do6 :
Io: Ban kinh anh hudng ctua dam ro=60cm=0,6 m.

d: Chiéu day 16p béténg can dam d = 0,2+0,3 m

t,: Thoi gian dim bé tong t; = 30 s.

t,: Thoi gian di chuyén ddmt, = 6 s.
k: Hé s6 st dung k = 0,85
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V.o 1458 _
NT  15,3.8.0,85

S6 lugng dam can thiét: n =

Chon 2 chiéc dam dui U50 dé dam béténg mong.
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BIEN PHAP KY THUAT THI CENG PHAN THAN

9.1. Thiét ké van khuén, xa go, cdt chong

9.1.1. Yéu cdu lwa chon van khuén, cét chong:

a,. Yéu cau doi voi van khuon:

+ Van khudn phai dugc ché tao, to hop ding theo kich thudce cua cac bo phan két

cau cong trinh.

+ Phai bén, cung, on dinh, khong cong, vénh.

+ Phai gon nhe, tién dung va dé thao lép.

+ Phai dung dugc nhiéu 1an (hé s luan chuyén cao).

b,.Chon van khuon:

Str dung van khuon kim loai do cong ty thép ctia Nhat Ban ché tao.

Thung s0 céc loai von khuun

q Dac trung honh hoc
TT Ton san pham Quy coch Mumen quon | Mumen chéng
tonh (cm4) uon (cm3)
1 300x1500x55 28.46 6.55
2|  Cépphatim | 300x1200x55 28.46 6.55
3 phing 300x900x55 28.46 6.55
4 300x600x55 28.46 6.55
5 250x1500x55 27.33 6.34
6| Cbpphatim | 250x1200x55 27.33 6.34
7 phang 250x900x55 27.33 6.34
8 250x600x55 27.33 6.34
9 200x1500x55 20.02 4.42
10| Cépphatém | 200x1200x55 20.02 4.42
11 phang 200x900x55 20.02 4.42
12 200x600x55 20.02 4.42
13 150x1500x55 17.71 4.18
14| Cépphatdm | 150x1200x55 17.71 4.18
15 phang 150x900x55 17.71 4.18
16 150x600x55 17.71 4.18
17 50x50x1500
ig Thanh chuyén glc 282282;380
20 50x50x900
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Bing 8.4 Pic tinh k§ thuit tim khudn goc trong

Kidu Rong Dai

(mm) (mm)

700 1500

600 1200

300 900

1800

150x150 1500

1200

J§ N N \@ %§y 100x150 900
(Coip2igar f2iiger Q12pop 2200y (2% 750
600

Bing 8.5 Pic tinh k§ thuat tam khudn géc ngoai

. Rong Dai
Kiéu
(mm) (mm)
1800
1500
- o o 1200
b 100x100
[oT o o | o o | o o [ o oloo 900
750
600

9.1.2. Chon cdy chong cho san, dam:
St dung giao PAL do hang Hoa Phat ché tao. .
a, Cdu tao gido PAL:
Gido PAL dugc thiét ké trén co s mot hé khung tam giac duoc lap dung theo kiéu
tam gidc hodc tir gidc cung cac phu kién kém theo nhu:
- Phan khung tam gi4c tiéu chuan.

- Thanh giang chéo va gidng ngang.
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- Kich chan cot va dau cot.

- Khép ndi khung.

- Chot giir khép nbi.

Bang 9.3: Bang do cao va tdi trong cho phép

Luc gi61 han
, 35300 (22890 | 16000 [ 10800 | 9050 |717,20( 5810
cua cdt chong (kG)
Chiéu cao (m) 6 7,8 9 105 | 12 | 135 | 15
Twong vng véi sé tang 4 5 6 7 8 9 10
1.1.3.2 Chon ciy chéng
— ! ! T
= & Z
1 I p:g
| 1200 | 1200 | A
Hinh 9.1: Khung gido va ciy chong
Str dung ciy chéng don kim loai cta hang Hoa Phat ¢6 cac thong s sau:
Bang 9.4: Thong so cAy chong
; 3 Chiéu cao )
Chiéu dai | Chiéu dai Tai trong Trong
. o, su dung
) ong ngoai | Ong trong i : — Luong
Loai Min Max | Khidong | Khikéo
(mm) (mm) (kg)
(mm) | (mm) (kG) (kG)

K-102 1500 2000 2000 | 3500 2000 1500 12.7
K-103 1500 2400 2400 | 3900 1900 1300 13.6
K-103B 1500 2500 2500 | 4000 1850 1250 13.83
K-104 1500 2700 2700 | 4200 1800 1200 14.8
K-105 1500 3000 3000 | 4500 1700 1000 15.5

9.1.2 . Chon thanh da do van khuon san:
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- Dung céc thanh xa go bang g6 nhém V dit theo hai phuong, xa ngang dua trén xa

doc, xa doc dua trén gia do chir U cua hé gido chéng. Uu diém cua loai xa nay la thao
lap don gian, c6 strc chiu tai kha 16n, hé s6 luan chuyén cao. Loai xa nay két hop véi
hé gido chéng kim loai tao ra bo dung cu chéng van khuon dé)ng bd, hoan chinh va rét
kinh té.

9.2. Thiét ké vin khuén san, dam, cot

9.2.1Thiét ké vdn khuén san.

- Van khuén san duge ghép tir cac tdm van khudn dinh hinh véi khung bang kim
loai.

- Pé @6 van san ta ding cc xa go ngang, doc ké truc tiép 1én dinh gido PAL.

- Khi thiét ké van khuén san ta dya vao kich thudc san dé to hop van khuon, van
khuon chon cdu tao sau d6 tinh toan khoang canh xa gd. Ta chi tinh toan cu thé cho 1 6
san, cac 6 san khac duoc ciu tao tuong tu.

9.2.2 Tinh todn cho 6 san co kich thuoc 3700x 7000mm:
- Kich thudce: L= 7000 - 220 = 67,280 (mm); By, = 3700 -250 = 3450 (mm)

VAN GOC
N I -
150X 150X1500 150X150X1500 ! 150X150X1500 150X 150X1500 150X150X600 1] I ?75
300X 150056 300X1500X55 300X1500X55 300X1500X55 300X60055 || H @ —
o
o
300X1500%55 300X1500X55 300X1500X55 300X1500X55 300X600X55 15 H
(=]
R 1500
300X1500%55 300X1500X55 300X1500X55 300X1500X55 300X600X55 [l cn H{ 1200
o
300X 1500565 300X1500X55 300X1500X55 300X1500X55 300X600X55 H
300X 150055 300X1500X55 300X1500X55 300X1500X55 300x600%55 f{ | — H & —
300X1500%55 300X1500X55 300X1500X55 300X1500X55 300X600X55 34503700 1 500
g _
300X 150055 300X1500X55 300X1500X55 300X1500X55 300x600X55 X U Z\
g 1500 \@)
300X1500%55 300X1500X55 300X1500X55 300X1500X55 300X600X55 flcn U
8
1200
300X1500%55 300X1500X55 300X1500X55 300X1500X55 300X600X55 H
300X 150056 300X1500X55 300X1500X55 300X1500X55 300X600X55 7 T4 H
CHEN GO / ]
—— WWWWWWW%MM 1_5.0 U
150X 150X1500 150X 150X 1500 150X 150X1500 150X150X1500 ZJ150X150X600 1530 | qé

= 1500 I 1500 I 1500 I 1500 L uOO—l

6780 lm, | | van san

| 7000 | D) xi ob 16D trén
% Q @\Ez = @xa_gfmzp duéi
Ll99—600—L600—L600—L600—L600—L600—L600—L600—L600—L600—L600—LE

0
Hinh 9.2: T6 hop van khudn cho 6 san dién hinh
- Dung hét 40 tAm van khu6n 300x1500, 10 tim van khudn 300x600 va 10 tim van
khuon goc trong150x150x1500, 2 tim van khudén goc trongl50x150x600 phan con

thiéu bu bang van gd. Van khuén dugc b tri nhu hinh v& trén.
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- Pé thuén tién cho viéc thi cong ta chon khoang cach gitra cac thanh xa gb 16p trén

1a 60 cm, khoang cach giita cac thanh xa gb 16p dudi 12 120cm (bang kich thudc cua
gido PAL)

- Chon gb van khudén nhém V ¢6 y =600 (Kg/m°)

Ta tinh toan kiém tra d6 bén va do vong cua van khudn san va chon tiét dién cac
thanh xa ngang, xa doc.

I1.2.1. Kiém tra 6 bén va do vong cua van khuén san:

* Tai trong tac dung 1én van san gom:

| |
-Trong lugng ban than cta van khuodn: @ = / /%
q" =1,1 x20 =22 (kG/m°) — = =

2
3]
- Trong luwong san bétong cot thép day 10cm, @/ 60 00— (1) san btct day 10cm

h=12 () vénsan
. _ , (3) xa gd 16p trén
g, =1,2 x2500x 0,1 =300 (kG/m") (D xa b 16p dusi

- Tai trong do nguoi va dung cu thi cong:
voi n=1,3

q" =1,3 x250 =325 (kG/m?)

- Tai trong do d6 bétong:
", =1,3 x400 =520 (kG/m?)

- Tai trong tinh toan tong cong trén van khudn san la:
q"= 22 + 300 + 325 + 520 = 1167 (kG/m?)

- Tai trong tiéu chuin tdng cong trén 1m® van khuon 1a:
=20 + (2500 x0,1) + 250 + 400 = 920 (kG/m?)

* Téng tai trong tac dung Ién tAm véan khudn bé rong b = 0,3m:

q°% =g° x b =920 x0,3 = 276

O wat x be a0 n [T TTLITTIITIT]
(KG/m) X 1 1 1

- Kiém tra theo diéu kién bén :

o= % <R=2100 (kG/cm?)

v _d'xI®_350,1x0,6°
10

Mma
e 10 =12,6(Kgm) =1260(Kgcm)
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_M _1260 195, 4(kG / cm*) < R = 2100(kG / cm?)
W 6,45
Vay diéu kién bén cua van khudn thoa man . SO PO TINH
TOAN
- Kiém tra lai diéu kién do vong cua van khuon san:
+ Do vong:
tc 4 -2 4
__axl 27610 xB0T 4 gogeem < =1 =20 _g15em
128x ExJ 128x2,1x10°x 28,59 400 400

Vay diéu kién do vong dam bao.

9.2.3.Tinh xa go, ¢t chong dé vdn san:

- Xa gb bang gd nhém V co: R = 150 kG/em?;, E =1,2 x10° kG/cm?, tiét dién
8x10cm. Xa gb 16p trén da chon khoang cach 1a 60cm, xa gd 16p dudi da chon khoang
cach la 120cm.

- Tai trong tac dung 1én xa go:

0%a=q°. Ly + by hy1.ve5 = 920 x0,6 +0,08 x0,1 x600= 556,8 (kG/m)

0"%=0" L + byr.hx1ve5.n =1167 x0,6 + 0,08 x0,1 x600 x1,1 =705,5 (kG/m)

l1: Khoang cach bd tri xa gd 16p trén.

n=1,1: hé s vuot tai.

by1, hyt : Chiéu rc}ng,chiéu cao tiét dién xa g6 16p trén.

- Kiém tra dé én dinh ciia xa goé 16p trén:

i ‘ q=17055 (kg/m)
Xa g6 16p trén dugc coi nhu dam lién tuc

ké 1én cac gobi tua 1a cac xa go 1op dudi dat

cach nhau 120cm bang khoang cach cua gido
PAL. | | |

- So @6 tinh: La dam lién tuc chiu tai

trong phan bb déu, gbi twa 1a cac xa gd 16p
duéi.

+Momen 16n nhit :

tt 2 2
M =3 1;' - 705’;?]“2 ~101,6
(kGm).
+ Do clng chong udn :
2 2
W = bXGh 80 _13334(cm?)
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- Theo déu kién bén:

c=M _Rr=00 (kG/cm?)
W

oM 10160 6 106(kG/cm?) < o =90(KG /cm?)
W 133,34
. thXI4
+ Theo diéu kién do vong: f = f=———<
128xExJ
3 3
J:bxh :8><10 _ 667(cm")
12 12
tc 4 4
q°x1" _ 5568x120' o0 o 1120 oo

T128xExJ  128x12x10° x667 400 400

Vay xa go 10p trén da chon tiét dién 8x10cm nhu trén 12 thoa man.

- Kiém tra 6n dinh ciia xa gé 16p dudi:

Xa g6 doc ciing chon gS nhém V ¢6 tiét dién 10x14cm dat cach nhau 1,2m, d&

cac xa gob 16p trén

- Tai trong tdp trung ddt tai gitka thanh xa gé 16p dwdila:

P=q"1=17,205,5x1,2 = 846,6 (kG)
- So @6 tinh: 1a dam lién tuc chju J J J V J

tai trong tap trung, gbi tya 1a cac dau

gido PAL. WZiW 77;’77 77577
- Kiém tra theo didu kién bén P/ 4

s M _ 2
bén: & = < R = 90 (kG/em’) }N T %W

_ Px| _846,6x120
4

bx h? 3 10x142
6
SO DO TiNH TOAN

L _M _ 25390
W 326,67

M = 25398 (kGcm)

W= = 326,67 (cm”)

=77,75 (kG/cm?) < R = 90 (kG/cm?) ting suit cho phép cta gb

- Xa go dudi dam bao ve dg beén.
Px|*

- Kiém tra theo 6 vong: f =——— <
48xExJ
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P=q“l=556,8x1,2=66816 (kG)
- V6i gd nhoém V ta ¢6: Modun dan hdi E =1,2x10° (KG/cm?)

3 3
g0 1014 oe6.67 (cm®)
2 1
-2 4
= 0081007 A20" 05 cmy< f =L 1=t «120-0,3 (cm)
481, 2x10° x 2286, 67 200 400

Viy xa gd 16p diroi chon tiét dién 10x14 cm va bd tri voi khoang cach 120cm 1a
bao dam.Cay chdng d& xa go ta str dung gido PAL, do gido PAL c6 kha nang chiu luc
16n nén khong can kiém tra ma chi bé tri sao cho phu hop.

I1.3. Thiét ké van khuén dam:

- Hé dam sir dung trong két cAu cua cong trinh gdm nhiéu loai tiét dién, ¢ day ta chi
tinh todn van khudn cho dam chinh tiét dién 25x60cm; cac dam khéc c6 tiét dién nho
hon duoc tinh todn va cu tao tuong tu.

- Van khuon dam ciing sir dung van khuoén thép, cac tim van dam duoc tua 1én cac
thanh xa ngang, xa doc, dung gido PAL dé d& xa gb.

9.2.4. T6 hop van khudn day dam:

- Chiéu dai day dam: 1; =700-(60+70)/2 +22 = 657,2 (cm)

bi g
4 ]
200X1500K50 250X1200K55 2501200485 2001200485 200X1200K%5 E?O
1300 1200 1200 [200——270——1200
0370

inh 9.3: T6 hop van khuén day dim

.

777

55

600
500

AN
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- Chiéu dai tinh toan cua dam 13 6,57m nén str dung 1 tim chiéu dai 1500x250 va 4

tam 1200x250 duogc twa 1én cac xa gd ké truc tiép 1én 2 xa gd doc (khoang cach 2 xa
g6 doc nay = khoang cach gido PAL =1,5m) con lai bu gd 270mm , 2 xa gd doc duoc
tua 1én gid do chit U cua hé giao PAL.

Vay mot dam cén: 4 tim 250x1500x55 ,con lai bu gd 270mm

9.2.5. Tinh todn van ddy dam:

bac trung tiét dién cua van day bé rong 250 la: J =27,33 cm? ;W = 6,34 cm®

* Xdc dinh tdi trong tdc dung 1én van ddy dam:

- 01 Trong lwong ban than van khuén, n;=1,1; q; = 20 kG/m?

0" = ny. 91°.b = 1,1x20x0,25 = 5,5 (kG/m)

01" = 20x0,25 =5 (kG/m)

- g,: Trong luong bé tong cdt thép dam, hy= 600mm, n,=1,2.

02" = Np.yerer.he.b= 1,2x2500%0,6x0,25= 450 (KG/m)

0.° = 2500 x0,6 x0,25 = 375(kG/m)

- g3: Tai trong do d6 bé tong, nz=1,3;

Db bé tong dam,san bang may bom, q; = 400 kG/m?.

05" = ns. g5°.b =1,3 x 400x0,25 = 130 (kG/m.)

05 = 400 x0,25 =100 (kG/m)

- Qa: Tai trong do dam bé téng, n,=1,3; g4 = 200 KG/m?

s = Ng. 94°.b =1,3 x 200%0,25 = 65 (kG/m)

04° = 200 x0,25 =50 (kG/m)

- Ta thdy qs3> Qs : nén l1ay q3 dé tinh toan.

* Tong tai trong tic dung 1én van khuon day dam 1a :

q°=q,°+ .+ 05°= 5 + 375 + 100 =480 (kG/m)

gt ="+ g, + 5" = 5,5 + 450 + 130 = 585,5 (kG/m)

Coi van khuon ddy dam nhu dam don gian ké 1én xa gb c6 khoang cach 1a 1=
750mm.
Goi khoang cach gifta 2 xa gd la Ly

=750 (mm) q=585,5 (kg/m)

- Kiem tra theo diéu kién bén :

G = M <R = 2100 (kG/cm?) | | |
wW

4I||||L‘
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tt 2 2
M = SBSXTS 595 A3(kg.cm)
10 10
oM 3298483 510 6kG /em?) < R = 2100(kG / cm?)

W 6,45
Vay diéu kién bén cta van khudn thoa man .

- Kiéem tra diéu kién do vong :

Vi cong thic cua dam lién tuc ta cé: Hinh 9.4: So' db tinh toin van day
dam
tc 4 4
J_ad 48T _0,025m< f = =" _01875m
128xExJ 128x2,1x10°x 22,58 400 400

Vay van ddy dam thoa man vé do vong.
9.3. Tinh todn, kiém tra xa ngang dé van day dam.
9.3.1. So do tinh:
- So dd tinh 14 coi xa gb ngang nhu dam don gian chiu tai trong tap trung dat giira

dam,c6 goi tua la cac xa go doc, nhip 1,2m.

‘P
4L 1200 4L
M=P.L/4

Hinh 9.5: So' d tinh xa ngang d& day dam

9.3.2.Tai trong tac dung:

- Tai trong tac dung 1én xa ngang 14 tai phan bd trén bé rong van day, coi nhu tai
tap trung dat tai giita xa gd + trong lwong ban than xa go.

- Chon tiét dién xa gd ngang 1a : bxh = 8x10 cm.

P g =P+ P,

P,°=q". lyn= 480 x0,75 = 360 (kG)

P2 = by ng- Nyng-la-Yes = 0,08 X0,1 x1,2 X600 = 5,76 (KG)

> P, g = 360 +5,76 = 365,7,26( kG)

P ttx.ng:Pltt + Pztt .

P,"=q". lyn= 585,5 x0,75 = 439,13 (kG)

P2 = Ny ng: Nyng-la-7e5= 1,1 0,08 x0,1 x1,2 x600 = 6,336 (KG)

> P = 439,13 + 6,336 = 445,46 (KG)

n - hé sb vuot tai, n=1,1.

by ng : chiéu rong tict dién xa go ngang.
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hyng : chi€u cao tict dién xa go ngang.

ly.: Chiéu dai xa gb ngang = 1,2m.
c. Kiém tra 6 bén va véng ciia xa goé ngang:
-Kiémtrado bén: c=M__ IW< o
Muax= Png-ha/4 = 445,46 x1,2/4= 113,64 (kGm) = 11364 (kGcm)
Véi Iy 4 : khoang cach bd tri cac xa doc = 1,2 m.
W =bxh®/6=8x10°/6=133,33cm’
[ o ]: ung suat cho phép cua gd: [0]s=90 (kG/cm?)
-> 0 = 11364/133,33 = 85,23 (kG/cm?) < [0 1, = 90 (kG/cm?)
-> Thanh xa ngang dam bao d6 bén.
- Kiém tra d6 vong: ¢ :Ms P
48.E.J 400
E: Modun dan hdi cua gb: E = 1,2x10° kG/cm?.
J: Mdmen quén tinh J=b.h%12= 8x10*/12=666,67,2 (cm")

480x107% x120* I 120

= - =0,259(cm)< f =24 ="""=0,3(cm)
48x1,2x10° x 666,67 400 400

—> thanh xa g ngang dam bao do vong.
9.4. Tinh todn, kiém tra xa doc d& xa ngang.
9.4.1.80 do tinh:
- So db tinh 1a coi xa g6 doc nhu dam lién tuc chiu tai trong tap trung dat tai géi va

giita dam, gdi tua 1a cac ciy chong thép, nhip 1,5m.

L L L L L
T

L L

750 | 750 | 750 | 750 |

i
S A ] — &

Hinh 9.6: So @6 tinh xa doc d& day dim
9.4.2Tai trong tdac dung:

- Téai trong tac dung 1én xa doc 1a tai trong tap trung dat tai géi, gitra dam.
- Chon tiét dién xa go doc 1a : bxh = 10x12 cm.

P =P %ng/2+ P Chixa

P ixd = Dya. hyd.lx2-ves = 0,1%0,12x1,5x600 = 10,8kG)

-> P 4= 360/2 +10,8 = 190,8 (kG)

tt _ptt tt
P x.d— P x.ng [2+P b.t.x.d
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P %htxd = bxa- Nya-ho-ygs -n = 0,1x0,12x1,5x600x1,1= 10,88 (kG)
> P " 4= 439,13/2 + 10,88 = 230,445 (kG)

n : hé sb vuot tai, n =1,1

by 4 : chiéu rong tiét dién xa gé doc.

hyg : chiu cao tiét dién xa gb doc.

lyo: Chiéu dai doan xa gb doc = 1,5m
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9.4.3. Kiém tra do bén va vong cua xa go doc:

- Kiém tra do bén: o — M_ /W< o

Mpa= PUale/4 = 230,445 x1,5/4= 86,41 (kGm) = 8641(kGcm)
Véi 1;: khoang cach gido chéng = 1,5 m.

W =b.h?/6=10x12?/ 6 = 240cm’

[ o ]: ing suit cho phép cta gb: [0]s=90 kG/cm?.
-> 0 = 8641/240= 36 kG/cm’< [ ]y = 90 kG/em?.

> Thanh xa doc dam bao do bén.

. N pe 14 |
- Kiém tra do vong: f =—xd'c < f —_c¢
48.E.J 400

E: Modun dan hdi cua gb: E = 1,2x10° (kG/cm?)
J: Mdmen quén tinh J = b.h*/12= 10x12%/12 = 1440 (cm®)

-2 4
_ 190,8x10 5>< 150 _0116cm< f = I _ 150 —0.375¢cm
48x1,2x10” x1440 400 400

— thanh xa g doc dam bao d6 vong.

9.5. Tinh todn van khuén thanh dam:
- Chiéu cao tinh toan cta van khudn thanh dam 13: h = hg, - hgn = 60 -10 = 50
(cm)
- Chiéu dai tinh toan: 1; =700 - 22 = 678 (cm)

BU GO 4em
IS0KI50K1500 I50KI50K1500 I50AI50K1500 BOOSNE0 ]oneen] 13)
JOKIS00455 G J0OKI00455 KI50065 s | 20 )0
IS0AI500)G5 IS0KI500)55 501500155 IS0AI500)G5 U065 | 13
150 150 150 150 180—0—
{78

Hinh 9.7: T6 hop van khuén thanh dim
Chiéu dai tinh toan ctia dam 1 6,78m nén sir dung 8 tim chiéu dai 1500x200, 2
tAm 600x200, 8 tam cti chiéu dai 1500x150,2 tAm ct chiéu dai 600x150, 8 tim van
khuon goc trong150x150x1500, 2 tAm van khudn goc trong150x150x600 phan con
thiéu bu bang van gd. Van khuén dugc b tri nhu hinh v& trén.
9.5.1.S0 do tinh: La dam lién tuc chiu tai trong phan bd déu, géi tua la cac thanh

suon dung dat vuong goc voi chiéu rong tam van khuodn.
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q=471,25 (kg/m)

Hinh 9.8: So' d tinh van khudn thanh dim
- Khoang cach b tri cac thanh sudn ding 1a 1,=0,75m

9.5.2. Tdi trong tdc dung 1én van thanh dam:

+ Tai trong do ap luc ngang cua vira bétong: n;=1,3

q"1 = (. ype.h).by = (1,3%2500%0,5)x0,25 = 406,25 (kG/m)

g, = 2500%0,5x0,25 = 312,8 (kG/m)

+ Hoat tai sinh ra do qua trinh dAm bétong: ' =200 (kG/m?)

q%, = n,. g°.b, = 1,3x200x0,25 = 65 (KG/m)

q, = 65/1,3 =50 (kG/m)

- Tong tai trong tinh toan 1a: q" = q; + q"% = 406,25+65 = 47,21,25 (kG/m)
- Tong tai trong tiéu chuan: q° =g, + *, =312,8+50 = 362,8 (KG/m)
9.5.3.Kiém tra theo diéu kién bén:

_qxI?  4,7125x 75"
™10 10

M = 2650, 78(kg.cm)

6 =— <R =2100 (kG/cm?)

M
W
M 2650,78

o=—= =418,1(kG / cm®) < R = 2100(kG / cm?)
w 6,34

Van khuon thoa man diéu kién kiém tra vé do bén
- Kiém tra do vong van thanh:

tc 4 4
= 362575 ~0,015(cm) < f =- =0,1875(cm)
128xExJ  128x2,1x10° x 27,33, 400

Vay khoang cach gong 1a hop 1y, van khudén dam bao diéu kién vé do vong.
- Chon suon g5 tiét dién 5x7,2 cm,tinh toan do bén,dd vong thanh sudn tuong tu

nhu suon d& van khudén mong.
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9.6. Chon cét chong dé van day dam .

Ta c6 tai trong tac dung 1én cot chéng dam :

N = 2P", ;= 2 x241,36 =482,72(kG)

+ Lua chon gido chong:

- Chiéu cao tang dién hinh 1a 3,8(m), chiéu diy san 13 0,1 (m), chiéu day van san 1a
0,055(m), chiéu cao xa gd phu 1a 0,1(m), chiéu cao xa gd chinh 13 0,14(m). Chiéu cao
can thiét cua cdy chong san:

Hes = 3,8 -(0,1+0,055+0,1+0,14)= 3,405(m)

- Dung 2 gido chdng cao 1,7(m), doan ké kich 2 dau 0,05(m)

+ Chiéu cao cot chéng dam :

Hcq = 3,8 -(0,6+0,055+0,12+0,08)= 2,945(m)

Dung 2 gido cao 1,2(m), doan ké 2 dau 0,345(m)

- Tinh toan twong ty cho van khudn va cdy chéng cho cic dam tiét dién 25x
40(cm); 25x 35 (cm) & cac tang khac.

- Kha ning chiu luc ciia gido thép 16n, dd on dinh cao, nén khong can kiém tra theo

diéu kién chiu luc.

I P A

§
N

AT DA A 77 RIS 7 L 2 //W DL ALALZ 27,
) oo o2 o[ dlo ofs ofe  do o[ oo

¥ < Y4 ¥

a

i
O
@]
5—'1 | 600,
|

| 1200 | | 1200 |

® 5 i T T

Hinh 9.9: CAu tao van khuén dim san

Ghi chu:
1. Van khuon san. 2. Van khuon gdc.
3. Vén thanh dam. 4. Véan day dam.
5. Xa g6 ngang d& van san 8x10cm. 6. Xa gob doc d& van san 10x14cm.
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7,2. Nep dimg d& van thanh. 8. Thanh chong xién.

9. Con don. 10. Ban tap.
10. Xa ngang d& day dam 8x10cm. 12. Xa doc d& day dam 10x12cm.
13.Gi4o PAL 14. San BTCT

9.7,2 Thiét ké van khuén cot

9.7.2.1. Té hop van khuon cot:

- Kich thuéc cot tang 1 ¢6 tiét dién 25x60 cm (cot bién)

- Kich thuoc cot tdng 1 ¢6 tiét dién 25x70 cm (cot giita)

— Chiéu cao cét can t6 hop van khuén la: Hy= h; - hge = 3,3 - 0,6= 3,2 (m)

- Vi chiéu cao d6 bé tong cot >2m, nén khi ghép van khuon phai dé ctra d6 bé tong.
Cira nay duoc tao ra bang cach: nhac 1 tim van khudn phia trén 1 khoang ding bang
khoang cach 1 16 chét ném (300 mm), khi d6 bé tong dén gan miéng 16 thi cho thao
chét ném ra va ha van thanh xubng.

T4 hop van khuén nhu hinh vé dudi:
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COT BIEN COT GIUA

Hinh 9.10: CAu tao van khudn cot

- Cot bién: dung 16 tam van khudn kich thude 250x1500x55 (mm)

- Cot gifta: dung 16 tdm van khuon kich thuéc 200x1500x55 va 4 tim
200x600x55(mm)

9.7.2. Kiém tra do bén va do vong cua van khuon:

Theo tiéu chuan thi cong bé tong cot thép TCVN 4453-95 thi ap lyc ngang tac
dung 1én VK cdt xac dinh theo cong thuc:

- 4p luc ngang t6i da cua vita bé tong tuoi:

01" = n.y.H = 1,3.2500.0,8 = 2600 (Kg/m?)
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(H = 0,8m 1a chiéu cao 16p bétong sinh ra ap luc khi ding dam dui)
g, = 2500x0,8 =2000 (Kg/m?)

- Tai trong khi dAm bé téng bing may: g, = 200 (Kg/m?)

;" = 1,3x200 =260 (Kg/m?)

- Tai trong phan bd tac dung trén mat mot tdm van khuén 1a:

q" = q"; + g%, = 2600+ 260= 2860 (Kg/m?)

q°= g, + g, = 2000+ 200 = 2200 (Kg/m?)

- Tai trong tac dung 1én tim van khuon bé rong b=250mm 1a:

q", = q"xb = 2860 x 0,25= 715 (Kg/m)

g, = 9"°xb = 2200 x 0,25 = 550 (Kg/m)

- Chon gong gom 4 thép L75x45x5 dit cach nhau Ly=800 (mm)
9.7.2.3.80 do tinh todn kiém tra :

Coi van khuén cot nhu dam lién tuc chiu tai trong phan bd déu véi cac géi tua la

cac gong cot. Khodng cach gilra cac gong cot 1a: Ly= 800 (mm)

q =715 (kg/m)

OUTTTTPTTITT IrTTTyd
%J/ | %J& | /TJ% | %J/
A@\ BN el /@T\

WLWLW
Mmt]x:i

:
Hinh 9.10: So' d0 tinh toan kiém tra van khudn
- Kiém tra theo diéu kién bén:
+ M5 men trén nhip cta dam lién tuc 1a:
tt 2

max:q ¢ <RW
10

Trong d6: R=2100(kG/cm?) 1a cudng dd cta van khudn kim loai.

\ A ’ A 5 ’ A %) A A ’ 3
W: 1a m6 men khang udn cia van khudn,véi bé rong 30 cm ta c6: W=6,45 cm”.

M

tt |2 2
9% 7’151;80 = 4576(kGcm) < RW = 2100x 6, 45 =13545(kGem) .

e 10
Viay khoang cach gong nhu vay dam bao diéu kién bén.
- Kiém tra diéu kién on dinh:
qe =1
128xExJ
Trong d6: E 1a M6 dun dan hoi cta thép E = 2,1.10° (kG/cm?).

J : Momen quan tinh cia bé rong van J =28,59 (cm”).

+D¢ vong f dugc tinh theo cong thuc: f =
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4
= f= 5’5X82 =0,029(cm).
128x2,1x10° x 28,59
+ D§ vong cho phép: f =il =ix80 =0,2(cm).
400 400

Taco: f<[f], Do d6 khoang cach cac sudn ngang (gong cot) bang 80 cm 1a thoa
man.

CHU THiICH VAN KHUON COT :

i

1.VAN KHUON THEP T& HOP.
2.GONG THEP GOC.

3.SAN B.T.C.T DAY 100
4.THANH CHAN CHAN 80X100
5.COT CHONG DINH HINH
6.THANH XA GO 80X100
7.THANH CHONG CHAN 80X100
8.NEO THEP @ 10.

9.CAP THEP @B12.

10.TANG DO DIEU CHINH.
11.GIAO CONG TAC

12.CHOT GONG BANG THEP.

%
i
a7 |

rz

j 1000 l 1100 l 1100 l 1000 l

CHI TIET VAN KHUON COT GIUA
TL 1:50

9.8. Thi cong cau thang bg:

- Véan san cau thang bo dung loai van khuén gb ép day 1,5 cm; xa gd d& van tiét
dién 10x10 cm; cot chéng g0 tiét dién 10x10 cm.

- Bién phap k¥ thuat thi cong clia cic cong tac giéng nhu cac phan trudc. & day ta
chi tinh todn khoang cach giita cdc xa g d& van san va khoang cach giita cac cot
chéng d& xa g, tinh toan xa gd.

9.8.1. Tinh todn khodng cdch giita cdc xa go do san thang bé

a,So do tinh:

- Van khuon san thang b dung loai van khuon gb ép day 2 cm. Cat mot dai san co
bé rong b = 1 m. Tinh toan van khudn san thang bo nhu dam lién tuc ké trén cac goi

tua la cac thanh xa g6 do van khudn san.
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Hinh 9.13: So' d0 tinh xa go d& thang b

b.Tdi trong tac dung lén van khuon:

Tai trong tac dung Ién van khuon ban thang gom:

- (;: Tai rrong ban than van khudn, n;=1,1.

01" = 750 v.b = 600x 0,02 x1 = 12 (KG/m?)

0" =ng. 9 =1,1 x12 = 13,2 kG/m

- 0,: Trong luong ban than ban thang BTCT day 10cm, n,=1,2.

92" =Ygrer. O p= 2500 X0,1= 250 (KG/m?)

9" = ny. 9,° = 1,2 x 250 = 300 (kG/m?)

- gq: Tai trong do ngudi di lai va dung cu thi cong, nz=1,3; g5° = 250 (kG/mZ)
05" = Na. 93°=1,3 x 250 = 325 (kG/m?)

- 04: Tai trong do d6 bé tong, n,=1,3; Db bé tong thu cdng, g, = 200 kKG/m?.
9."=1,3 x 200 = 260 (kG/m?)

- gs: Tai trong do dim bé téng, ns=1,3; g5 = 200 (kG/m?)

95" = ns. 95 =1,3 x 200 = 260 (kG/m?)

* Tong tai trong tic dung vao van khuon :

9°= g+ 0 + g5 + q4°= 12 + 250 + 250 + 200 = 712 (kG/m?)

q"= g+ g + 5" + g4" = 13,2 + 300 + 325 + 260 = 898,2 (kG/m?)

*Tong tai trong tac dung 1én dai van khudn bé rong b = 1m:

0,°=q°x b =712 x1 = 712 (kG/m)

q,"=q"x b =898,2 x1 = 898,2 (kG/m)

- Theo didu kiénbén: o= % <[]

M : M6 men ubn 16n nhat trong dam lién tuc. M = qvtt.IX92/10
W=b. §,%/6 = 100x2?/6 = 66,67,2 (cm®).
_bx h? 3 100x 2°
12 1

+ Khodang cach gitra cac xa go la:

J =66,67(cm*)
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2
=M= gxI <[o]=1< 10><V\/tt><[0']: 1OX66’67X90281,73(Cm)
W 10xW " 8,982
. , qtc |4 I
- Theo diéu kién bién dang: f=———<[f]l=—
128.E.J 400

5
1< 128><E>iJ ., 128x1,2x10° x66,67 _ 71,1(cm)
400xq,’ 400x 7,12

Vay chon khoang céch giita cac xa gd d& san 1a: 1 = 60 (cm)

9.8.2. Tinh todn khodng cdch giita cdc c¢dt chong xa go.
a,.So do tinh:
Dung xa g gb d& van khuon san tiét dién 8x10 cm.

Tinh toan xa gd nhu dam lién tuc ké trén cac gbi tya 13 cac cot chdng.

g ( KG/m)

L Ls ‘ Ls Ls Ls ‘ Ls ‘
=

\ \ \ \ \
Hinh 9.14: So’ d0 tinh toan c§t chdng cau thang
b, Tdi trong tac dung lén xa go:
Bao gom tai trong tir ban thang truyén xudng va trong luong cta xa go.
Oxg = 0°-Lyg+ byg-Nyg-ve5= 712 0,6 +0,08 X0,1x600= 432 (KG/m).
Oxg' = Oxg -Lxg + N-Dyg-Nyg-ve5 = 898,2 X0,6 +1,1x0,08 X0,1 x600=544,2 (kG/m).

Tinh khoang céach giira cac cot chong xa gb go:

- Theo diéu kién bén: o = % <[o]

2
M : M6 men udn 16n nhat trong dam lién tuc. M = _axI®
10xcoso
bxh? 8x10°

W : M6 men chdng udn cua xa gd. W = =133,33(cm®)

6

bxh® 3 8x10°

=666,67(cm*)
12

J : Mb men quan tinh ciia tiét dién xa go: J = J =
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_M_ q“xlc2

=—= <[o]=
W  10xcosaxW

] S\/10><cosi;t:<w x[o] :\/10xcos3g :j:?,,ssxgo _138.18(cr)
4
- Theo diéu kién bién dang: f = _axt <[f ]_
128xE x J

5
| = g 128xExT 128, 200°x006,67 _ g 1310y
400 q° 400 4,32

Vay chon khoang céch giita cac cot chong xa go d& san 1a: 1. = 100 (cm)

9.8. Kiém tra kha nang chiu lyc cua cot chéng.
- Chon cay chdng: str dung cdy chéng don bang gb c6 tiét dién 1a 10x10 cm

- Sor do tinh: So @6 tinh toan cot chdng 1a thanh hai ddu khdp chiu nén dung tam.

- Tai trong tac dung 1én cot chong :

P" = 551,4 x1= 551,4 (Kg).

- Chiéu dai tinh toan cta cot chdng (tinh toan cho cay chdng & vi tri cao nhat):
| = 3600-100 =3500(mm).

- Kiém tra kha niang lam viéc cta cot chong.
+ Theo diéu kién bén: o = iF <F..
Trong d6 : [o], : Kha ning chiu udn cho phép cua gb. [c], = 90 (kG/cm?)

F : Dién tich tiét dién cot chdéng. F=10x10 = 100 (cm?).

¢@: HE s6 udn doc, xac dinh béng cach tra bang phu thuéc do manh A

4 4
i:ﬂXIS O 1 Jmin:a_:£:833’33(cm4)
r n 12 12
g #3051 05575
\/‘Jmln \/833’3
F 100
31?0 3f|.002 ~0,21
A 121,25
N 551, 4

== " =26,257(kg / cm? = 90(kg / cm?
¢.F 0,21.100 (kg ) <[o],=90(kg )

+ Theo diéu kién 6n dinh : A = 121,25 < [A] = 150.

Vay cot chéng dam bao kha nang chiu lyc.
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10.1 Lap bién phap k¥ thuit va té chirc thi conga,

A, tinh khéi luong

CHUONG 10

Bang thong ké khéi lweng cdt, dim, san

, Kich Thudc (m) , Khéi Luong Cong Tac
STT Tang bot C.éu Dai 86, Lu:(?ng Bo Tung Von Khuyn
Kién Rong (b) | Cao (h) Cau Kién Thop (T)
(a) (m3) (m2)
1 C1l 0.6 0.25 3.8 1 1,2,3 1 C1
2 1 C2 0.7 0.25 3.8 2 C2
3 C3 0.25 0.25 3.8 3 C3
4 D1 3.45 0.25 0.3 4 2 D1
5 D2 6.72 0.25 0.6 5 D2
6 D3 2.28 0.25 0.25 6 D3
7 D4 2.05 0.25 0.3 7 D4
8 123 D5 2.15 0.25 0.3 8 D5
9 2 S1 6.72 3.45 0.1 9 S1
10 S2 3.45 2.28 0.1 10 S2
11 S3 6.72 3.45 0.1 11 S3
12 S4 1.75 2.28 0.1 12 S4
13 S5 1.5 0.7 0.1 13 S5
14 S6 0.65 3.45 0.1 14 S6
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15 TONG 142.2919 1047.491 22.5485
16 C1 0.5 0.25 3.8 16 45,6 1 C1
17 C2 0.6 0.25 3.8 17 C2
18 C3 0.25 0.25 3.8 18 C3
19 D1 3.45 0.25 0.3 19 2 D1
20 D2 6.72 0.25 0.6 20 D2
21 D3 2.28 0.25 0.25 21 D3
22 D4 2.05 0.25 0.3 22 D4
23 458 D5 2.15 0.25 0.3 23 D5
24 S1 6.72 3.45 0.1 24 S1
25 S2 3.45 2.28 0.1 25 S2
26 S3 6.72 3.45 0.1 26 S3
27 S4 1.75 2.28 0.1 27 S4
28 S5 15 0.7 0.1 28 S5
29 S6 0.65 3.45 0.1 29 S6
30 TONG 137.3519 1045.971 21.9557
31 C1 0.4 0.25 3.8 31 7,8 1 C1
32 C2 0.5 0.25 3.8 32 C2
33 7,8 C3 0.25 0.25 3.8 33 C3
34 D1 3.45 0.25 0.3 34 2 D1
35 D2 6.72 0.25 0.6 35 D2
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36 D3 2.28 0.25 0.25 36 D3
37 D4 2.05 0.25 0.3 37 D4
38 D5 2.15 0.25 0.3 38 D5
39 s1 6.72 3.45 0.1 39 S1
40 S2 3.45 2.28 0.1 40 S2
41 S3 6.72 3.45 0.1 41 S3
42 S4 1.75 2.28 0.1 42 S4
43 S5 1.5 0.7 0.1 43 S5
44 S6 0.65 3.45 0.1 44 S6
45 TONG 132.4119 1044.451 21.3629
46 TONG KHOI LUGNG CHO TOAN NHA 1103.755 8369.288 176.2384
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b, di¢n tich tuong va cura

tuong 220 ( tuong ngoai): dién tich bao ngoai cia 1 ting nha chiéu cao 3,3m1a :
S=(16,5+48,1) x 2x3,5=452,2

Do dién téch ctra chiém 60% non dién téch cira ngoai sé la: S.;=27,21,32 m?

Tuong 110 ( tuwong trong): Dién tich tudng trong cia 1 ting nha chiéu cao 3,8m
trong do dién tich ctra chiém 10%: Si=(7,2x3,2x12+48,1x3,2x2)x90%= 518,87,2 m?
Téng khdi luong xay tuong 220 cua 1 ting 1a: 39,7,29 m®

Téng khdi luong x4y tuong 110 cua 1 ting 1a: 57,2,07,25m’

¢, dién tich trat va son

- Dién tich trat tuong ngoai 1a 180,88 m?

- Dién tich trat tuong trong 1a 1218,62 m?
- Dién téch trot tran 13:7,239,65 m?

- Dién tich son tuong trong 1a 180.88 m?

- Dién tich son tudng ngoai 1a 1218.62 m?
- Dién tich son tran 1a 7,239,65 m?

d, Thi cung 16t nén

- Dién téch nén cho 1 ting 1a 7,239,65 m?

e, phan moi

- bo tung chdng thdm: 39,7,2 m*

- 16t gach 16 nem véi dién téch 16t 7,239,65 m?

10.2, chon phuong an t6 chirc

Lua chon phuong an to chirc theo ddy chuyén

+ liét ko cung viée
ST ; ; ; A PHAN MAI +HOAN
T PHAN NGAM PHAN THAN THIEN
1 - cung toc chuan bi - gia cung lap dung cot thop cot A, PHAN MAI
2 -thi cung 0p coc - gia cung lap dung VK cot Thi cong tang thuong
3 - dao dat;nn;;ng bang - d6 BT cot - Xay tudng vugt mai
4 | - daodatvasuadat - d& VK cot - db Bt xi tao déc
mong bang thu cong
5 - dap bé tong dau coc | - gia cong lap dung VK dam san - rai thop chong tham
6 - BT It mang - gia cung ldp dung cot thop - 4 BT chéng thdm
dam,san
72| gla cung lap iung T - d6 BT dam, san - ngam nudc XM
mung + giang
g | ~elacung lap d}r ng VK - d& VK dam, san - 16t gach 16 nem

mung + giang
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9 - @6 BT mong + gidng - Xay tuong - cung toc khoc

10 | - dd VK mung + gi‘éng - trat tuong B, HOAN THIEN

11 - lap d;a tva tfm nen - 16t nén - trot ngoai toan bo
’ bang may .

12 ) lap‘v dat va tOAn nen - son ngoai toan bo
bang thu cong

13 - 1ap cra

14 - lap dat dién + nude

15 - thu d(_)n. vé sinh + ban

giao CT
10.3.phan doan thi cong

- Can ¢ vao mit bang cong trinh va khdi luong cong tac, chia mit bang thi cong

thanh 3 phan doan nhu hinh vé.

®
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5O PO PHAN DOAN THI CONG
3.1. Théng ké khoi lwong cdc cong tic cho mét phin doan:
Bing 9.5: Khoi lwgng cong tic cho 1 phan doan
Loai cong tac Khéi luong Pon vi
BN Cot 32,823 m?
g Dam, san 36,49 m’
, Cot 3.93 T
Cot thé —
otthep Dam, san 1861 T
Cot 17,48 m?
Van khuo6n T k
DAm, san 1030,011 m?
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10.4. Chon may thi cong T un toin
10.4.1. Phurong tién van chuyén lén cao.
a,. Chon can truc thap:

- Cac thong sb dé lya chon can truc thap:

- Tai trong can nang: Qye

- Chiéu cao nang vat: Hy,

- Bén kinh phyc vy 16n nhét: Ry,

b,.Tinh khéi lwong cdu ldp trong I ca:

- Theo tién d6 thi cong thi trong ngay lam viéc ning nhat can truc phai van chuyén
bétong cot - 16i, van khudn dam san, cbt thép dam san, bétdong dam san cho cac phan
doan khac nhau, do dé can tryc thap dugc chon phdi c¢6 ning suat phu hop véi cac
cong tac dién ra trong cung ngay do.

- Bé tong dam, san: Q; = 109,47 (36,49m>)

- C6t thép dam, san: Q, = 18,61T (LAy gi4 tri 1on nhat)

- Van khudn dam san: Qs, dién tich van khuén can dé thi cong dam san cho mét
ting 1a 1030,01m?, 14y trung binh thi dién tich van khuén mot phan doan 343,33m?.
Trong lugng van khuén iy trung binh 20 kG/m?= Q; = 343,33x 20 = 6866,73 kG =
6,866 T.

- Téng khdi lugng cAu lép trong mot ca: Q = Q; + Q, + Q3 = 109,47 + 18,61 +
6,866 = 134,946(T).

- Stre truc yéu cau d6i voi mot 1an cau: Q*° = 5T, trong luong bétong va thung chira

v6i1 dung tich thung chon Viyng = 0,8m°. _—
. ) /: . i E_V éb VWVV\NVVV\NVV\/VWVV\NVV\(\/VV\/VVV\/\/\/\/\/\/\/\I\?VMQ
C.Tinh chiéu cao ndng ha vat: i g H,
p— P
H™ = ot o Hact Hy (m) 2

Trong do :
Hei: Chiéu cao cta cong trinh; H = 30,4m
H.:: Khodng an toan; Hy = 1m | CONG TRINH
Hck: Chiéu cao cau kién cau lap; Hy = 2m
Hy: Chiéu cao thiét bi treo bugc; Hy= 1,5m
Vay chiéu cao can thiét ciia can truc 13 :
H*=304+1+2+15=34,9(m) Q

42550

v |alg/le 16500 |

Hinh 9.16: Xac dinh chiéu cao yéu ciu ciia cin truc thap

Sinh vién: Nguyén Van Thién - XD1401D 191



PO AN TOT NGHIEP

Sinh vién: Nguyén Van Thién - XD1401D 192



PO AN TOT NGHIEP

c, Tinh tam véi cua can truc: RY

16500

54600

Hinh 9.17,2: Xac dinh tAm véi ciia cin truc thap

-Xac dinh khoang cidch dén hai diém xa nhat & cic goc cong trinh:

2
quc = \/ B+S 2 +-(-E:j
2

Trong do:
L = 48,1m: Chiéu dai cta nha.

B=16,5m: Bé rong cua nha.
S=r+by+by+a=6+0,3+ 12+ 1,5=9m. Khodng cach tir tim quay cla can
truc dén mép cong trinh.
r = 6m: Khoang cach tir tam can truc téi cac diém tua cua can truc trén nén.
by =1,2m: Chiéu rong cta dan gido.
bo = 0,3m: Khoang céch tir giao dén mép cong trinh.

a = 1,5m: Khoang céch an toan.

ye

2
Vay: R >J(%1j + 16,5+9 ° = 35,05m.

- Ta chon can truc thap co ddi trong trén cao ma hiéu TOPKIT MD250 “matic” cua

héng Potain.
. Cac thong s k¥ thuat cta can truc: TOPKIT MD250
Vq
x < e X Vn N Vdcx
THCNG SO Qmax, tan Qmin, tan Hmax(m) Rmax(m) , (Vong/ ,
(m/phat) ht) (m/phat)
pnu
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12 3,5 59,8 50 60 0,7 58
Tinh nang lam viéc:
R(m) | 214 27 | 29 | 31 | 33 | 35|37 | 39 |41 | 43 |43.6| 45 | 48
QM | 12 {10798 91|84 |79 |74|69|65|61| 6 6 6

d.Kiém tra ndng sudt ciia can truc thap:

Nang suat tinh todn cua can truc chinh la ndng suat do6 bétong cua no va dugce tinh

theo cong thire:Ng = 7.N. K, K3 (m3/ca)

Trong do:

- Ny 12 nang suat k¥ thuat db bétong cua can truc (m*/h)

- K, 1a hé sb sir dung can truc theo thoi gian. Voi can truc thap K, = 0,85.

- K3 14 hé s0 st dung theo murc 4o kho do cua két cau:

Kz =0,8 voi san suon

Kz =0,75 voi cot vach

Tinh ning suat k¥ thuat cta can truc thap:

Ning suat k¥ thuat d6 bé tong ctia can truc tinh theo cong thirc:
Ny = Q.nk.Kl
Trong do:

- Q 12 dung tich thing dung vira bétong: Q = 1,0m”.

- Ky: H€ s0 st dung can truc theo strc nang khi lam viéc voi ma hang co dinh, lay

Kl: 1.

- ni: 12 s6 chu ki d6 béténg trong 1 gio. n =—

Vi T 1a thoi gian 1 chu ki d6 bétong (phat): T =T, + T,

60

ck

- T1 1a thoi gian may lam viéc: T1 = Tpang +T ha + T quay

Tnéng -

_S

n

V,

n

36,49

— 0,91 (phut)

(Sn 14 khoang cach tir mat dat dén san mai S, = 30,4 + 1,2 = 31,6 (m)

T ha :Tnéng =0,91 (phll,lt)

Ty =2 Tam = 3607y

2xa

quay

~ 2x180°

quay

©360°x0,7

= T, =0,91+ 1,43 + 0,91 = 3,25 (phat).

- T, 1a thoi gian thi cong thi cong gdm: Thoi gian moc va thao cau, thoi gian trat

vita bétong. Ly T, =2 phit.

— 1,43 (phuat) (Gia thiét quay 180°).
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— To = 3,25 + 2 = 5,25 (phut).

k

Tck

= =11,43(mé)

5,25

Vay: N = Q .Ni.K; = 0,8 x10,43 x1 = 9,144 (m®/ca).
- Ning suat st dung can truc 1a:

N = 7,2.Ny .K; K3 =7,2 x9,144 x0,85 x0,8 = 43,52 (m°®/ca).
- Khéi luong twong tmg 1a: Q = 43,52 x2,8 = 108,8(T/ca)

Vay nang suat phuc vu cua can truc dam bao van chuyén vita bétong va cac vat tu

khac cung cap cho qua trinh thi cong cong trinh.
b) Van thang.

Doi v6i mot cong trinh thi cong dé dam bao an toan doi hoi phai c¢6 2 véan thing :

+ Van thang van chuyén vat liéu.

+ Van thang van chuyén nguoi 1€n cao

b.1 Vidn thang ndang vt liéu

- Chon may vén thang TP -12 (theo s tay chon may x4y dung ctia Nguyén Tién

Thu) c6 cac thong so sau:

Ma Sirc ning | PO cao nang | Tam v6i R | Van téc niang | Trong luong
hiéu (tan) (m) (m) (m/s) (Tén)
TP -12 0,5 27 1,3 3 22

b.2 Vin thang vin chuyén nguwoi

- Chon may véan thing MMGP-500-40 (theo s6 tay chon may xay dung cla

Nguyén Tién Thu) c6 cac thong sb sau:

MAY VAN THANG TP12
Sdc nang Q=0.5(T)
P& cao nang H=27(m)
Tam véi R=2,2(m)

Ma Sire bo TiAm Van | Trong
hiéu nang | cao | véi | toc | lwong
(tdn) | nang | R | nang | (Tén)
(m) | (m) | (m/s)
MMGP-
0,5 40 2 16 32
500-40

¢) Toi: Trong cong tac van chuyén vt licu 1én cao

ngoai van thang tai theo yéu cau thuc té cua cong

truong ta bo tri thém 2 toi dién dé phuc vu cho

cong truong.

1.2. Chon may phuc vu cong tdc bé tong
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a. Chon oto cho bétong thwong pham:

Chon xe van chuyén bétong loai SB - 92B c6 cac thong s6 ki thuat sau:
+ Dung tich thung trn: q =6 m®, lay qy =5 m?
+ Otd co s6: KAMAZ - 5510.
+ Dung tich thing nuéc: 0,75 m®,
+ Cong suit dong co: 40 KW.
+ Téc d6 quay thung tron: (9 -14,5) vong/phdt.
+ Do cao dd vat liéu vao: 3,5 m.
+ Thoi gian d6 bé tong ra: t = 10 phut.
+ Trong lugng xe (c6 bétong): 21,85 T.
+ Van téc trung binh: v = 30 km/h.
Gia thiét tram tron cach cong trinh 10 km. Ta c6 chu ky lam viéc cua xe:
Tk = Tohan ¥ 2. Tchay + Tag + Teno -
Trong d6: Typsn = 10 phit; Tgs= 10 phut; Ty, = 10 phut.
Tenay = (10/30) x60 = 20 phut.
= T =10+ 2 x20 + 10 + 10 = 70 (phat).
- S6 Chuyén xe, 1 xe chay trong 1 ca: m = 8 x0,85 x60/T¢ = 8 x0,85 x60/70 = 6
(chuyén).
(0,85: Hé s6 str dung thoi gian.)
- S6 xe chd bétong can thiét 13: n = 36,49/(5x6) =~ 2 (chiéc).
Pé dam bao viéc cung cip bétong cho qua trinh thi cong duge lién tuc, can truc khong
phai cho doi thi ta chon 3 xe 6t6 dé van chuyén bétong, mdi xe chay 2 chuyén
e)Chon may dam dui:
Vi khéi lugng bétong 1a: 109,472 m° ta chon may dam dui loai U50, co cac thong
s6 k¥ thuat sau
+ Thoi gian dam bé tong: 30 s
+ Ban kinh tac dung: 30 cm.
+ Chiéu sau 16p ddm: 25 cm.
+ Ban kinh anh huéng: 60 cm.
Ning suat may dam: N = 2.k.ry>.d.3600/(t; + t,).
Trong do :
ro: Ban kinh anh huéng ctia ¢dm ro = 60 cm = 0,6 m.
d: Chiéu day 16p bétong can dam d = 0,2+0,3 m
t;: Thoi gian dam bé tong t; = 30 s.
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t,: Thoi gian di chuyén ddmt, = 6 s.
k: Hé s6 str dung k = 0,85
N =2 x 0,85 x 0,6%x 0,25 x 3600/(30 + 6) = 15,3 (m*/h).

V109,47 _
NT ~ 15,3.8.0,85

Chon 1 chiéc dam dui U50 dé dam bétong.
/) Chon may dam ban.

- Pam mit : Loai dam U7.

S6 lugng dam can thiét: n =

Céc thong sb ciia ddm dugc thé hién trong bang sau:

Cic chi sb Donvi u7
tinh

Thoi gian dam bé tong giay 50
Ban kinh tac dung cm 20-30
Chiéu sau 16p dam cm 10-30
Ning suat:
- Theo dién tich dwoc dam m?/gio 25
- Theo khoi lugng bé tong m>/gio 5-7

IV.Cac bién phap k¥ thuat thi cong.

Cot , dam , san duoc thi cong d6 bé tong toan khdi theo phuong phap day chuyén

1. Cong tac van khuén :

Khi ché tao van khudn can dam bao nhimng yéu cau sau :

- Van khuon can dam bao vé d6 on dinh do cing va do bén chic , phai kin khit khong
cong vénh , dam bao diing hinh dang kinh thudc theo thiét ké

- B& mit van khuon phai nhin , khéng c6 khe nat 1am chay nude xi mang trong khi d6
bé tong

- Véan khudn phai thdo lép , st dung dugc nhiéu lan

a.Van khuon cot :

* Yéu cau d6i v6i van khuon cot :

- bam bao dg cung, do on dinh, khong cong vénh.

- Gon nhe , tién dung , dé thdo lrflp.

- Kin khit, khong dé chay nude xi mang.

- B6 luan chuyén cao.
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- Van khuon sau khi thdo phai dugc lam vé sinh sach s€ va dé noi kho rdo, ké chat noi

bang phang tranh cong vénh van khuon.

- Xé4c dinh tim cbt ngang doc cua cot roi dinh vi chan cot béng khung dinh vi xuéng
mong hodc sau theo toa do thiét ké

- Dung day roi dé kiém tra tim va canh sau d6 dung chéng va neo cb dinh van khuén
cho chic chin

b. Vin khuén dim :

- Khi ghép cop pha cho dam ta lap van day vao cot trudc sau d6 mai ghép van thanh
van thanh dwoc ghép tam thoi voi van day sau d6 duoc ¢d dinh chic chin boi cac
thanh nep van day sau d6 dugc ¢ dinh chic chin boi cac thanh nep doc gilt chan van
thanh . Nhu vy méi dam bao dugc van thanh khong bi phinh chan khi d6 bé tong va
thao van thanh duoc dé dang , thuan tién , gitt dugc goc canh tranh sut mé

- Trudc hét ta phai cing diy dé 1y mit phang cho van day dam theo ding cao trinh
thiét ké sau d6 ghép van day dam vao cot theo phuong thang dung cb dinh cot chong
r0i ghép van thanh sau

- Kiém tra cao trinh tim cdt cua dam sau d6 c¢d dinh cot chéng van khuén dam tao
thanh h¢ bét bién hinh

- Trudc khi d6 bé tong tat ca cac van khuodn phai dugc tudi nude dé dam bao do6 4m
cho van khudn khong hut nudce ctua bé tong

c. Van khudn san :

Sau khi lap xong van dam va cdt ta tién hanh ghép van khuon san

- Ciing nhu céc yéu cau chung cho van khuén , van san c6 do phang va kin khit rat cao
- Véan san dung nhirng thanh gb c6 bé rong 20-30 cm ghép lai v6i nhau va dugc ké 1én
xa g0

- Trude khi d6 bé tong cho dai 16p cot ép 1én trén mat van tao do nham dé sau khi thi
cong trat tran duoc dé dang

- Péng céc cay chdng d& xa gb

- Lip dung cac xa gd d& san.

- Véan khuon san dugc lap thanh timg mang va dua 1én cac da ngang

- Kiém tra cao d¢ bang mdy thuy binh hoac ni vo véi céc vi tri.
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a. Cong tac cot thép cot:

- C6t thép trudc khi dua vao vi tri can phai nin thang va danh sach sé&

- C6t thép phai dung chung loai , kich thudc va dudng kinh

- Cit va udn cbt thép theo dung hinh dang , kich thudc yéu cau cho ting loai thanh cta
tirng ciu kién

- Khung cbt thép dugce han hodc budc bang day thép 1 mm , khi ndi budc véi nhém
thép Al can phai udn neo va doan ghép ndi phai bang 30-40 d

- Khi han ni phai dam bao dudng han va chiéu dai mdi han . Khi dudng kinh cot thép

> 30 d thi ding phuong phap han ndi dé tiét kiém va dam bao chat luong

] E— — — -1 HAN CHAP CHEO

= =1 HANOP SAT TRON

- C6t thép cot phai duoc dung trude khi ghép cbp pha cot , bit dau tir phan c6 mong
cot thép duoc han ndi véi cbt thép chd ¢ phan méng , chiu dai doan ndi = 30 d (
duong kinh 16n nhat )
- C6t dai dugc 16ng vao trude khi ndi cdt doc sau d6 budc dai thanh timg dai theo
khoang cach thiét ké
- Pdi v6i dam cot thép duge dung trude hay sau tuy thudc vao vi tri va kich thude dam
. Pbi voi dam nhip 16n thi chuyén cot thép 1én trén roi bude cdt thép tai vi tri dam , cot
dai duoc ludn vao trude khi bude gia cot doc , sb lugng va khoang céach cdt dai theo
thiét ké
- Dit san nhiing miéng dém bang bé tong dé dam bao chiéu day 16p bao vé
- Sau khi lp dat cbt thép xong can kiém tra

+ Kich thudc va vi tri ¢t thép , khoang cach giita cac 16p ¢t thép , nhitng chd
giao nhau da budc , han da dam bao chua

+ Chiéu day 16p bao vé cbt thép

+ Kiém tra d6 viing chac va 6n dinh ciia khung cét thép dam bao khong bi bién
dang khi d6 hodc dam bé tong
- C6t thép san sau khi 1ap dit xong van khuén va dai tAm 160t tién hanh trai va dan c6t
thép ra van san sau d6 tién hanh budc thép theo vi tri ctia tirng phuwong sau d6 dat thép

mii di gia cong san , budc chic chan theo diing khoang cach , phuong chiéu
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- Pic biét chi ¥ ké kich bang nhitng miéng bé téng dé dam bao chiéu day 16p bao vé

san

b. Cong tac bé tong :

* Nguyén tac chung :

- Bé tong tron xong phai d6 ngay khong dwgc dé 1au

- Khi d6 khong dé bé téng roi ty do qua 2 m

- Chiéu day mdi 16p bé tong phai dam bao dam thau sudt va d6 bé tong lién thanh khéi

- Bé tong phai do lién tuc , do t6i dau thi dam dén d6 , truong hop phai ding lai thi

dung dung vi tri mach ngung

- Néu phai do bé tong & d6 cao >2,8 m thi ta phai dung 6ng voi voi

- P6 theo nguyén tic xa trudc , gan sau

- Phai tudn thu quy pham,chat luong vt liéu , thanh phan cp phdi dam bao dang thiét

ké , dung ti 18

- Truée khi d6 can phai kiém tra lai hinh dang kich thudc vi tri , do 6n dinh cua van

khuén va cét thép

- Kiém tra san cong tac , cic cdt chéng , ném , day chang , san c6 chic chin va bén

vitng khong. Trong sudt qua trinh do bé tong tit ca nhitng sai sot , hong hoc can khic

phuc kip thoi

- Cac phuong tién van chuyén bé tong can phai kin dé tranh lam chay nudc xi miang
D6 bé tong cot :

- Nhitng cot cua cong trinh nay khi do bé tong phai c¢6 ctra d6 o gitta than cot dé dam

bao chiéu cao roi tu do khong qua 2 m

- Trude khi db phai lam v¢ sinh chan cgt sach s€

- P06 it ¢t 1iéu nhod méc cao va diém ddy trude

- Cho dat lot dau phia dudi cua 6ng voi voi vao trong , dau trén dat dudi phéu rot tir

trén san cong tac ngang vai cac dam dé trat bé tong xudng

- Lam hop dat dudi day ctra nho dé rot vita bé tong vao trong dau trén dit dudi phéu

rot tu trén san

- Cong tac ngang vai cac dam dé trat bé tong xudng

—_

LOP 2

20 =
=

0 KIEU BAC THANG
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- Lam hop dat duoi day ctra nho dé rot vira bé tong vao trong cot . Khi da do bé tong

da cao cho doi miéng ctra nhé rdi dong kin cira nho lai bang véan gia cong sin

D6 bé tong dam :
- D6 bé tong dam theo kiéu bac thang khong d6 theo ting 16p trong sudt chidu dai dam
- Phai dAm dtng quy dinh tiéu chuin va chi y dén 16p bao vé

Po6 bé tong san :
- Chi d6 thanh 1 16p tranh hién twong phan ting rat c6 thé xay ra , d6 theo huéng giat
lui khong d6 theo hudng tién
- Khi d6 bé tong toan khdi gitra dAm va ban san lién két v6i cot thi sau khi d6 bé tong
nhimng két cdu thang dung ( ¢t ) & d6 cao cach day dam vao khoang 3 -5 cm ta tam
ngimg 1 thoi gian 1-2 gid dé bé tong cot co di thoi gian co ngdt ban dau rdi méi d6
16p tiép két cau nam ngang 1a dam va san

PAm bé tong :

VAN KHUON

) L2>2R
DAM DUI

LGP DANG DO

LGP BS TRUGC

v 9 R
< v 9, v 5
¥
PN NNV
X . AN 20-30CM
> \4 A )
2D<L1<0,5£

- Pé dam bao cho khdi luong duoc dong nhat , dic chic khong bi 16 trong hay rd

14

ngoai

- Pam bao cho bé tong bam chit vao cot thép dé toan khoi bé tong cdt thép cung chiu
luc

- Pam bé tong c6 thé dung 2 phuong phap 1a dam thi cong va dAm may

- Pam déu khi ndo vita bé tong khong xudng nita va trén mat xuat hién nudc xi ming
la duoc

- Pam bang dam dui chiéu day 16p bé tong tir 20-30 cm

- Pam dui phai an sau xubng 16p bé tong phia dudi tir 10-15 cm dé lién két tot giira 2
16p v&i1 nhau

- Thoi gian dam tai 1 vi tri d6i v6i dam dui tir 20-40 s khoang cach chuyén dam dui
khong qua 1,5 1an ban kinh tac dung ctua dam

- Khi dAm tranh khong duoc ti vao cbt thép s€ lam sai 1€ch vi tri cbt thép hodc van

khubn
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- San dugc dam bang dam ban

Mach ngung :
- Trong khi thi cong bé tong toan khdi cé nhidu truong hop khong thé tién hanh 1 cach
lién tuc toan bo cac két cau ciia cong trinh ma phai nging & nhiéu vi tri

- Trong mdi mach ngimg phai dugc bd tri ¢ nhitng noi it quan trong (nhitng noi mo

S P SO A S
7 O 7 7 1
1 MACH NGUNG
THI CONG Z
HUGNG B4 BT Z
\ )‘
”~ +
T [ [ LI
ﬁ1/4k
i

men nho ) dé khong 1am anh hudng t&i qué trinh chiu luc két cau

Bao duong bé tong :

- La diéu kién t6t nhat cho sy dong nhat ciia bé tong pham chat ciia bé tong chi dat
duoc cudng do t6i da khi dugc lién két trong méi truong duge cung cip day du vé
nhiét d, dd 4m, va tranh va cham dén n6
- Str dung bao tai u6t che phu 1én khéi bé tong dé tranh ning gid . Phai tudi nude lién
tuc hang ngdy trong 7,2 ngay dau thuong 13 sau 9 ngay ddi voi bé tong mac 200 nhiét
d6 dam bao trung binh 20°C thi ¢6 thé thdo van khudn chiu luc duge
c. Cong tac thao van khuén :
- Chi dugc thao d& coffa sau khi bé tong da dat cuong d6 qui dinh theo hudng dan cia
can bo ky thuat thi cong.
- Thao van khuén theo nguyén tic :

+ Théao van thanh ( thao van khuén khong chiu luc trude )

+ Théo tir trén xubng

+ Cot chéng va van day ctua dim nhip < 8 m thi duoc thao khi bé tong dat
>7,20% cuong do , nhip 16n hon 8 m thi phai dé beé tong dat 100 % cuong d0 maoi
duogc thao van khudn day va cot chong
- Khi thao van khuon phai cé bién phap tranh va cham hodc chin dong lam hu hong
manh ngoai hodc st mé cac canh goc cia bé tong va phai dam bao cho van khuén

khong bi hong
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d. Cong tac xay :

- Dung cu xay gém : dao xay , thudce , day myc , qua roi , ni vo

- Trudc khi xay phai vach cac duong tim tryc twdng 1én trén mat giang méng hay mat
dam cot , vach vi tri cac cua

- Tién hanh x4y tir goc nha trudc , giita tudng x4y sau, nha khung BTCT tudng gach
xay chén

- Gach xay phai ¢dam bao am khong hut nude cua vira xay

- Vita xay phai nhuyén déu , ding ti 1¢

- Phai dam bao gidng trong khdi x4y, it nhét 1a 5 hang gach doc phai c6 1 hang ngang.
- Mach vita ngang phai déu va day 10 mm , mit tuong xay phai phang va thang dé sau
nay dé trat vi vay khi x4y phai cing day , luon ludn kiém tra tim c6t ciia tuong xay dé

kip thoi xir 1y nhiing sai sot ( néu co)

e. Cong tac hoan thién :
Sau khi xay tuong chén xong , phan than co ban hoan thanh ta tién hanh cong tic hoan
thién

Cong tac trat tuwong :
- Trudce khi trat tudng ta phai lap dit duong dién ngdm trong tudng sau d6 méi tién
hanh cong tac trat tuong
- Tudng , cOt , dam , tran phai dugc trat theo ding yéu cau k¥ thuat
- Vita trat phai bam chéc vao trong tudng , phang , thang va nhan mat
- Trudce khi trat dung choi quét sach bé mat tuong va dat mdc trén mit trat
- Phun nudc cho mit tudng am dé mit tudng khong hut nude cia vira trat
- Can dam bao cho 16p vira trat co chiéu day dong nhat , khi trat thanh nhiéu 16p phai
chd cho 16p trude se mat méi trat 16p sau , chidu day mdi 16p khong qua 15 mm va
khong nho hon 5 mm
- Trat goc canh phai co thude dé cit goc tudng dugce vudng va gon dep
- Cong tac trat dugc tién hanh sau khi xay xong tudng tir 3 -5 ngay tré 1én 1a duoc
- Dung voi trat tudng phai dugc toi it nhat 1a 10 ngay phai loc k¥ voi va sang cét sach
s& roi mai tién hanh tron vira
- Khi chd trat bi phong hoic loang 6 thi phai mé rong chd d6 ra miét chat xung quanh
dé cho rao nude rdi mai trat lai
* Bao dudng 16p trat:

- Sau khi trat phai cha y bao vé 16p trat nhu che mua , ning sau 2 -3 ngay dau
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- Can giit cho 16p trat ludn am trong tuan dau khong dugc tudi nude 1én 16p trat khi

troi dang néng vi lam nhu vay sé gay ra co ngoét dot ngdt 1on 1am ran nit 16p trat
Cong tac lat nén :

- Vat liéu 14t nén 1a gach hoa , vira 16t , xi mang tréng vit mach
- Vira 16t 1a vira xi mang cat mac 50
- Gach lat phai dugc nhung nudc trudce khi dem 14t
- Pit cac vién gach lam mdc & 4 goc phong sat chan tudng , cang day kiém tra goc
vudng sau d6 dit gach vao udm trir hang ngang, hang doc néu thira hay thiéu thi don
ra 2 dau , uém xong cho vira vao dé ¢ dinh vi tri va cao d6 cta céac vién gach , mbc &
cac goc va cang day lam chuan cho vita vao lat nhimg vién gach ¢ giita
- Trong truong hop cin phong khong déu con thira khoang 1at & xung quanh tudng lam
duong vién bang cach chén gach sao cho phang long san dugc vudng van déu din
- Néu mit san qua rong lat thém cac hang gach chuén trung gian hodc cing day chia
khoang dé lat
- Phai giit sach gach khong dé dinh vita cat . Lat dén dau phai lau sach vira trén mat
gach dén do
- Lat xong khi vira 16t da kho ta miét mach bing nudc vira xi ming tring hoa dic , d6
nudc xi mang vao cac mach roi dung miii bay miét cho kin mach va nhin bé mit nén.
3. Vach tién d@9:(Xem ban vé& TC - 03)
4. Panh gia tién do:
* Panh gia biéu d6 nhan lyc.

- Nhan luc 1a dang tai nguyén dic biét 1a khong du trit duoc. Do d6 can phai sir
dung hop 1y trong sudt thoi gian thi cong.

- C4c hé s6 danh gia chét lugng cua biéu dd nhan luc
a) Hé s6 khong diéu hoa vé sir dung nhan cong : (K1)

K, = % Vol Ay, =

S

o T

Trong do :
+ Amax : S6 cong nhan cao nhat c6 mit trén cong truong (312 ngudi)
+ Atb : S6 cong nhan trung binh trén cong truong.
+ S : Tong sb cong lao dong : (S = 16182 cong)

+ T : Tong thoi gian thi cong (T = 186 ngay).

16182 :
Ayp = ——= 87,2 (nguodi
th 186 (nguoi)
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K, =D 3125 5

LA
b) Hé s6 phan bé lao dong khéng déu : (K,)
, = ﬂ = ﬁ =0.014
S 16182

Trong do :
+ Syv : Luong lao dong doi ra so véi lugng lao dong trung binh
+S: Téng sb cong lao dong
= Sir dung lao dong hiéu qua, nhu cau vé phuong tién thi cong, vat tu hop 1y ,
day chuyén thi cong nhip nhang.
V. Lap tong mit bing thi cong
(Xem ban vé TC - 05)
1.Tinh to4n lap tong miit bang thi cong:
1.1. $6 lwong cdin by cong nhin vién trén cong trwong va nhu cau dién tich si
dung:
1.1.1. 86 lwong cdn bj cong nhan vién trén cong truwong
Tinh s6 lugng cong nhan trén cong truong:
- S6 cong nhan xay dung co ban truc tiép thi cong :
Theo biéu d6 tién do thi cong thi :

16182 .
Ayp = ———= 87 (nguoi
th 186 (nguot)

- S6 cong nhan 1am viée & cac xuong phu tro :
B =K% x A, lay K=20%
=> B=0,2x87,2=17,4 lay = 17(ngudi)
- S6 can bd cong, nhan vién k¥ thuat :
C=4%x (A+B) =4% x (87 + 17) = 4 (nguoi) )
- S0 cén bd nhéan vién hanh chinh :
D =5% x (A+B+C) = 5% x (87,2+17,2+4 ) = 5 (nguoi)
- S6 nhan vién dich vu:
E=S% (A+B+C+ D) V61 cong trudong trung binh S = 7%
=>E = 7%.( 87+17+4+5 ) = 8( nguoi)
- Tong s6 can bd cong nhan vién trén cong truong :
G=1,060A+B+C+D+E)=1,06.(87+17+4+5+8) = 121 (nguoi)
(1,06 13 hé s6 ké dén nguoi nghi 6m , di phép )

1.1.2. Di¢n tich sir dung chocdan by cong nhan vién:
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- Nha Iam viéc cua can by, nhan vién k¥ thuat:

Vi S6 can b 14 4 + 4 = 8 ngudi vai tidu chudn 4m*/ngudi
=> Dién tich st dung : S=4 x 8 =32 m? Chon 40 m?
- Dién tich nha nghi : S6 ca nhiéu cong nhét 13 Apay = 312 ngudi .Tuy nhién do cong
truong & trong thanh phd nén chi can dam bao chd ¢ cho 20% nhan cong nhiéu nhat.
Tiéu chuén dién tich cho c6ng nhan 1a 2 m*/ngudi .
S, =55x 0,2 x 2 = 125(mP). (lay S, = 150 m%)
- Dién tich nha vé sinh + nha tdm: Tiéu chuan 2,8m2/20ngu:(‘)’i

=> Di¢n tich st dung la: S =32—102 X 2,8 =39 m? Chon 40 m?

Dién tich cac phong ban churc ndng cho trong bang sau:

Tén phong ban Dién tich (m?)

- Nha Iam viéc cua can b ky thuat+y té 28+12=40

- Nha dé xe cong nhan 60

- Nha nghi cong nhan 150

- Nha an 80

- Kho dung cu 40

- Nha WC+ nha tam 40

- Nha bao vé 9

1.2. Dién tich kho bai va lan trai:
1.2.1. Kho Xi mang (Kho kin):
Duya vao cong viéc duoc 1ap & tién d6 thi cong thi cac ngay thi cong can dén Xi
mang la cac ngay xay va trat tuong (Vira xi mang 75#).
Do vay viéc tinh dién tich kho Ximing dya vao cac ngay xdy trat tang 2. Khoi
lugng xay 1 Vya, =96,86 m*; V4 =1958,27 m?;
Theo Pinh mirc dy toan 1776-2007 (ma hiéu AE.22214 va AK.21224) ta c6 khbi
lugng vira xay la:
Vi = 96,86 0,31 = 30,03 m*; Vg, s = 1958.27 x0,017 = 32,3 m®;
Theo Pinh murc cap phdi vira ta co lwong Xi mang (PC30) can du trir da mot dot
xay tuong la: Qg = (30,03x48,43)+(30,3x9,79) = 1751,03 Kg = 1,751 Tan
Qu

max

- Tinh dién tich kho: F = a.

o =1,4 -1,6: Kho Kin
F :Dién tich kho
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Qg : Luong xi mang du trir

Dinax: Pinh mie sap xép vat liéu = 1,3 T/m* (Ximang dong bao)
Fo15x 229 (m?)
1,3

Chon F =4x6 =24 m®
1.2.2. Kho thép (Kho ho):

Lugng thép trén cong trudng du trit dé gia cong va lap dit cho cac két cdu bao
gf)m: dtc coc, mong, dam, san, cot, cau thang. Trong do khdi lugng thép dung thi cong
Mong 1a nhiéu nhat (Q = 38,43T). Mit khac cong tac gia cong, lap dung cdt thép mong
tién do6 tién hanh trong 9 ngay nén can thiét phai tip trung khdi luong thép sin trén
cong truong. Vay luong 16n nhat can du trir 1a: Qq = 38,43 T

Pinh mirc cit chira thép tron dang thanh: Dy =4 T/ m?

Tinh dién tich kho:
F= Qu 388 44
D 4

Dé thuan tién cho viéc sép xép vi chiéu dai cua thép thanh ta chon:
F=4x9 m =36 m?
1.2.3. Kho chika cét pha + Véan khuén (Kho ho):

Luong Van khuén str dung 16n nhit 13 trong cac ngay gia cong lap dung van khudn
dam san, thang (S = 1030,01 mz). Van khuon ciu kién bao gém cac tAm van khuon
thép (cac tAm mat va goc), cac cdy chong thép Lenex va da ngang, da doc bang gd.
Theo ma hiéu KB.2100 ta c6 khdi luong:

+ Thép tdm: 1030,01x51,81/100 = 533,69 (kg) =0,5337 T

+ Thép hinh: 1030,01x48,84/100 =503,05=05T

+ G& lam thanh da: 1030,01x0,496/100 = 5,1 m*

Theo dinh muc cét chira vat liéu:

+ Thép tdm: 4 - 4,5 T/m?

+ Thép hinh: 0,8 - 1,2 T/m?

+ G4 1am thanh d: 1,2 - 1,8 m*/m?

Dién tich kho:

Q 05337+05 2_404(m)
D 4 1 15

F=

Chon kho chtra Van khuon c¢6 dién tich: F = 3x5,5=16,5 (mz) dé dam bao thuan

tién khi xép céc ciy chdng theo chiéu dai.
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1.2.4. Dién tich bai chira cat (Lo thién):

Bii cat thiét ké phuc vu viéc d6 Bt 16t mong, xay va trat tudng. Cac ngay c6 khdi

luong cao nhat 13 cac ngay do bétong 16t mong.
Khéi luong Bétong mac 100# 1a: V= 44,106 m?, 46 trong 1 ngay.
Theo dinh murc ta co khdi luong cat vang: 0,5314 x44,106= 23,43 m’,
Tinh béi chira cat trong ca ngay do bétong.
Pinh muc cét chira (d4nh dong bang thi cong) : 2m*/m? mat bang
Dién tich bai:

23,43

F=12x —14,06 m?

Chon dién tich bai cat: F =15 mz, db déng hinh tron duong kinh D= 4,4m; Chiéu

cao d6 cat h =1,5m.
1.2.5. Dién tich bai chira gach vé + da dam (Lo thién):

Bii d4 thiét ké phuc vu viéc d6 Bt 16t mong.

Khéi luong Bétong mac 1004 1a: V= 42,61 m?, 46 trong ngay.

Theo Pinh mirc ta c6 khéi luong gach v& da dam: 0,936 x42,61 =41,28 m°.

Tinh bai chtra trong ca ngay d6 bétong.

Dinh murc cét chira (danh déng bang thu céng) : 2m*m? mit bang

Dién tich bai:

41,28

F=12x — 24,77 m?

Chon dién tich bii da: F =28 m% d6 déng hinh tron dudng kinh D = 6m; Chiéu cao
d6 dah=1,5m.
10.2.2.6. Dién tich bdi chira gach (Lo thién):
Khéi lugng gach xay cho cac tang 2-11 gin nhu nhau, bai gach thiét ké cho cong
tac xay tuong
Khéi lugng xay 1a Vyay =96,86 m®; Theo Dinh miic dy toan XDCB 1776-2005 (ma
hiéu AE.22214) ta c6 khéi luong gach 1a: 550'x96,86 = 53273 (vién.)
Do khbi lwong gach kha 16n, dy kién cung cép gach lam 2 dot cho cong tic xay
mot tang, mot dot cung cép la:
at = 53273/2 = 26636 (Vvién)
Dinh muc xép: Dimax = 700v/ m?
26636

Dién tich kho: F =1,2x = 45,66 (M?)
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Chon F =48 m®, bd tri thanh 2 bai xung quanh can truc thap thuan tién cho viéc

van chuyén lén cac tang tir hai phia.

Mai bii ¢6 F’= 6x4 m = 24 m®. Chiéu cao xép h=1,5m

1.3 .H¢ thong dién thi cong va sinh hoat :

1.3.1. Dién

Cén truc thap TOPKIT POTAIN/23B: P =32 KW
May dam dui U50 (2 may): P = 1,5x2 =3 KW

May dam

May cua:

thi cong:

ban U7 (1 may): P= 2,0 KW
P= 3,0 KW

May han dién 75 Kg: P =20 KW

May bom

nuoc: P= 15KW

1.3.1.Dién sinh hoat:

bién chi€u sang cac kho bai, nha chi huy, y t€, nha bao v€ cong trinh, di¢n bao vé

ngoai nha.

1.3.2. Pién trong nha:

Bang 10.1: Bang thong ké kién chiéu siang trong nha

TT Noi chiéu sang Binks m;%c Dien ZﬁCh i
(W/m°) (m%) (W)
1 Nha chi huy - y té 15 40 600
2 Nha bao v¢ 15 9 135
3 Nha nghi tam cua cong nhan 15 150 2250
4 Ga-ra xe 5 60 300
5 Xuong Chﬁ_a VK, cot thep, 5 22,8+24+16,5 | 315
Ximang
6 Xuodng gia cong VL (VK, CT) 18 40 720
7 Nha v¢ sinh+Nha tim 15 40 600
1.3.3. Bién bao vé ngoai nha:
Bing 10.2: Bang thong ké kién chiéu sing bén ngoai nha
1T Noi chiéu sing Céng sudat
1 Duong chinh 6 x 50 W = 300W
3 Cac kho, 1an trai 6 X 75W =450W
4 Bon goc tong mit bang 4 x 500 W = 2.000W
5 Pén bao vé cac goc cong trinh 8x75W =600W
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Téng cong sudt ding:
Tong cong suat dung:

P =1,1(—Klzp1 +K, ) P+ KDY, Fg]

oS @

Trong do:
+1,1: Hé s6 tinh dén hao hut dién ap trong toan mang.
+ cos®: Hé s6 cong suit thiét ké cua thiét bi (1dy = 0,75)
+ K1, K2, K3: Hé s6 sir dung dién khong diéu hoa.
(K1=0,7;K2=0,8;K3=1,0)

+ 3P, P,,P, 1a tong cong suét cc noi tiéu thy.

0,7.44,69

pt :1,1.( +0,8.3,936 +1.79,73j =124, 6(KW)
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Cong sudt can thiét cua tram bién the:

St dung mang lu6i dién 3 pha (380/220V). Véi san xuat ding
dién 380V/220V bang cach ndi hai diy nong, con dé thap sang dung dién thé 220V
bang cach ndi 1 diy nong va mot day lanh.

1.3.4. Tinh ddy dan:
+ Chon ddy dan theo do bén
Day boc nhya cach dién cho mang chiéu sang trong nha: S=0,5 mm?
Day boc nhya cach dién cho mang chiéu sang ngoai troi: S =1 mm?
Day nbi cac thiét bj di dong: S = 2,8 mm?®,
Day ndi cac thiét bj tinh trong nha: S = 2,8 mm®.
+ Chon tiét dién day dan theo diéu kién on ap:
*Pdi vi dong san xuat (3 pha): S = 100.2P.1/(k.V42.[Au])
Trong d6: ZP = 124,5 KW: Cong suit truyén tai tong cong trén toan mang
1: chiéu dai duong day, m.
[Au]: ton that dién ap cho phép, V.
k: hé s6 ké dén anh huong cia diy dan
V,: dién thé day din,V.
1.3.5. Tinh todn tiét dién ddy dan tir tram dién dén dau nguon céng trinh:
Chiéu dai day dan: 1=100m.
Tai trong trén 1m dudng day (Coi cic phu tai phan bd déu trén duong day):
q = 124,5/100 = 1,245 KW/m.
Téng moé men tai: TP.I = q.1%/2 = 1,245x100%/2 = 6229 KWm
Dung loai diy din dong = k =57,2
Tiét dién day dan véi [Au] = 5%
S =100x6229x10%/(57,2x380°x0,05) = 1514,2 mm?®.
Chon day dan dong co tiét dién S = 1600 mm®. Pudng kinh day d=45 mm
1.3.6. Tinh todn tiét dién ddy dan tir tram dau nguon dén cdc may thi cong:
Chiéu dai day dan trung binh: 1 = 80m.
Téng cong suat st dung: =P = 1,1.(PT,+ PT,) = 49,34 KW.
Tai trong trén 1m duong day (Coi cac phu tai phan bd déu trén dudng day):
q = 49,34/80 = 0,61 KW/m.
Toéng mé men tai:
SP.1=q.I%2 = 0,61.80%/2 = 197,24 KW.m
Dung loai ddy din dong =k =57
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Tiét dién day dan véi [Au] =5%
S =100x197,24x10%/(57,2x380%0,05) = 47,29,6 mm>.
Chon day dn c6 tiét dién S = 615 mm?. Pudng kinh day d = 28 mm.

1.3.7,2. Tinh todn ddy dan tir tram dau nguon dén mang chiéu sang:
Mang chiéu sang 1 pha (2 day dan)
Chiéudai day dan: I = 100m (Tinh cho thiét bi chiéu sing xa nhit)
Téng cong suét st dung SP = P',= 6,25 KW
Tai trong trén 1m dudng day (Coi cac phu tai phan bd déu trén duong day):
q = 6,25/100 = 0,0625 KW/m.
Téng mo men tai:
SP.1 = q.1/2= 0,0625x100%/2 = 312,8 KW.m
Dung loai ddy din dong =k =57,2
Tiét dién day dan véi [Au] =5%
S = 100x312,8x10%(57,2x380%x0,05) = 76 mm?®.
Chon day dan c6 tiét dién S = 103 mm?®. Puong kinh diy d = 12 mm
1.4. Nwdc thi cong va sinh hoat :
Nguén nude lay tir mang cip nudc cho thanh phd, c6 duong éng chay qua vi tri
XD cuia cong trinh.
1.4.1. Xdc dinh mede dimg cho san xudt:
Do qué trinh thi cong cdc bd phan cta cong trinh dung Bétong thuong phidm nén
han ché viéc cung cip nudc.
Nudc ding cho SX dugc tinh véi ngay tidu thu nhiéu nhat 1a ngay d6 Bétong 16t
mong.
_12) A )
Q.= M'Kg (I/s); Trong do:
A;: d6i tuong dung nudc thir i (I/ngay)..
Kyg=2,25 Hé¢ s6 sir dung nudc khong diéu hoa trong gid.
1,2 Heé s6 xét t¢i mot sb loai diém dung nudc chua ké dén

Biang 10.3: Khoi hrgng nuwéc diung cho sin xuat

. A

1T Cdc diem dung nuoc | Ponvi | K.lwong/ngay Dinh muc .
(I/ngay)
1 | TronBétong 16t méng | m’ 42,61 300 I/m® 12783

> Ai = 12783 ( I/ngay)
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o ~1,2x12783
1 8x3600

1.4.2. Xac dinh nuoc dung cho sinh hoat tai hién truong:

-0,533(1/5)

Dung an udng, tam rura, khu v¢ sinh...

N B

= _Mmx'" K I/s
Q 83600 (I7s)
Trong do:

Nmax: SO c6ng nhin cao nhat trén cong truong (Nmax = 312 ngudi).

B = 20 I/ngudi: tiéu chuan dung nude cia 1 ngudi trongl ngay ¢ cong trudng.

Kqy: HE sd str dung khong diéu hoa gio (Kg=2)

Q2:312x20x2
8x 3600

1.4.3. Xac dinh nuwoc dung cho sinh hoat khu nha o :

=0,433(1/s)

Dung gitra luc nghi ca, nha chi huy, nha nghi cong nhan, khu v¢ sinh...

Nc.C
= K,. I/s
Qs 243600 9" (I7s)
Trong do :

N.: S6 cong nhan & khu nha & trén cong truong (N = 121 ngudi).

C =50 I/ngudi: tiéu chuan dung nudc cta 1 ngudi trongl ngay-dém & cong trudng.
Ky : He s6 sir dung khong diéu hoa gio (K, = 1,8)

Kng : HE s6 sir dung khong diéu hoa ngay (Kng = 1,5)

_ 121x50

Q= 24 %3600

x1,8x1,5=0,189(1 / s)

1.4.4. Xac dinh luu lwong nudc dung cho ciru hoa:
Theo quy dinh: Q4 =51/s
Luu lwong nwdc téng cong:
Qs=5(I/s) > (Q; + Q, +Q3) = (0,533 +0,433+ 0,189) = 1,155 (I/s)
Nén tinh: Qréng = 70%.[Q1 + Q2 + Q3] + Q4
Qréng = 0,7x1,155 + 5 = 5,58 (I/s)
Puong kinh 6ng din nudc vao noi tiéu thy:

D:\/4.Q.1000: 4x5,58x1000
3,1416x1,5

=68,82 (mm)

N
Van toc nudc trong 6ng ¢o6: D = 75mm la: v = 1,5 m/s.

Chon dudng kinh dng D = 75mm.
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