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NHIEM VU PO AN

1. Noi dung va cac y€u cau can giai quyét trong nhi¢m vu do an tét nghi¢p (ve
1y luan, thyc tién, cac so li€u can tinh todn va cac ban v¢).
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CAN BQO HUONG DAN PO AN TOT NGHIEP
Can bd huéng din thir nhat:
HO VA TN oo
| o Yol o ;15 s TR0 1 Lo TRV LR
CO QUAN CONEZ TAC: 1iiiiieiie e ittt st r e e nab e e e s aenes

NOi dUNG MONG AAN: ....cvoveececeeeece e

Can bo huéng din thir hai:
HO VA TN o a e
HOC ham, NOC VI: oo
CO QUAN CONEZ TAC: 1iiviiiiie i ittt e e s e e s b e e e s aenes

NOi dUNG MUIONG AAN: ...ocvoveceeeeecee et

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

ba nhan nhiém vu BATN ba giao nhiém vu DPATN
Sinh vién Nguoi hwéng dan
Hai Phong, ngay ...... thang........ ndam 2015
HIEU TRUONG

GS.TS.NGUT Tran Hiru Nghi



PHAN NHAN XET TOM TAT CUA CAN BO HUONG DAN PO AN

1. Tinh thén thai do caa sinh vién trong qua trinh Iam do an tot nghiép:

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

2. Panh gia chit lwong ciia dd 4n (so véi ndi dung yéu ciu da dé ra trong
nhiém vu D.A.T.N trén ciac mat ly luan, thue ti€n, tinh toan so li€u...):

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

.........................................................................................
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Hai Phong, ngay ... thang ... nam 20...
Can bg huwéng dan
(ho tén va chir ky)



LOI NOI DAU

Sau hon 4 nam dugc hoc tap va nghién ctru trong truong DPHDL Hai Phong, em
d3 hoan thanh chuong trinh hoc d6i véi mot sinh vién nganh Xay Dung Cau Pudng
va em dugc giao nhiém vu tdt nghiép 1a do an tot nghiép vai dé tai thiét ké cau qua
song.

Nhiém vu cta em 1a thiét ké cong trinh cau thudc séng Van uc nbi lién 2 trung
tam kinh té c¢6 nhiing khu cong nghiép trong diém cua tinh Hai Phong. Noi tip chung
nhitng khu cong nghiép dang thu hut dugc su chi y cta cac doanh nhan trong va
ngoai.

Sau gin 3 thang 1am d6 4n em dd nhan dugc sy gitp d& rit nhiét tir phia cc thay
c0 va ban bé, dac biét 1a su chi bao cua thﬁy TH.S Tran Anh Tuén da giip do em hoan
thanh d6 an t6t nghiép nay.

Trong thoi gian lam dd an tot nghiép em da rat ¢d géng tim to1 tai liéu, sach,
v6. Nhung do thoi gian ¢6 han, pham vi kién thirc phuc vu 1am d6 an vé cau rong, vi
vay kho tranh khoi nhitnh thiéu sét. Em rat mong nhan dugc sy dong gop y kién tir
phia cac théy ¢6 va ban be, dé dd 4n ctia em duoc hoan chinh hon.

Nhan nhip ndy em xin chan thianh cam on cac thay, c¢6 va cac ban da nhiét tinh,
chi bao, gitp d& em hoan thanh d6 an t6t nghiép nay. Em rit mong s& con tiép tuc
nhan dugc nhitng sy gitp d& d6 dé sau nay em c6 thé hoan thanh t6t nhitng cong viéc
ctia mot ky su cau dudng.

Em xin chan thanh cam on !

Hai Phong, Ngay Thang 7 Nam 2015
Sinh Vién
Tran Trung Dtc



Truong dai hoc dan lap hai phong  CONG HOA XA HOI CHU NGHIA VIET NAM
Doc lap - Tw do - Hanh phuc

NHIEM VU PO AN TOT NGHIEP

Ho va tén sinh vién : Tran Trung Dirc
Lép XD1301C . bai hoc Dan lap Hai Phong
Ma sinh vién : 1351050026
Nganh : Cau duong
1. Pau dé thiét ké : Thiét ké cAu qua séng Vin tc - Tién Lang - Hai Phong
2. Cic s6 liéu ban dau dé thiét ké
- Mt cét song,mat cit dja chat , cac s6 lidu vé thuy van
- Khéu do thoat nude X 1,= 165 m ; Khd ciu :B = 9+2*%0,5=10 m
- Tai trong thiét ké : Hoat tai thiét ké : HL93
- Tiéu chuan thiét ké : 22TCN 272-05 Bo GTVT
3.Mit cit ngang song :

CbT | 850 | 800 | 6.20 | 400 | 3.64 | 200 | 3.25 | 48 | 6.70 | 8.20
N

CL 0 12 16 14 15 16 18 24 23 19
Lé

4.S6 li¢u thuy vin :
MNCN : +9,8m ; MNTN : +5,00 m; MNTT : +7,0 m ; Nhip thong thuyén: L;=25m;
Chiéu cao thong thuyén : H,, = 3,5 m ;Cap song : Cap V

5.S6 liéu dia chit :

Ho6 khoan | T 1l W Tri s6
Ly trinh Km Km Km Km SPT
0+20 0+70 0+130 0+170 N60
| | Cétpha 3.0 4.0 4.0 2.5 8
sét
Il | Cat min 6.0 7.0 9.0 5.0 18
chat vtura
Il | Cét pha 9.0 10.0 11.0 9.0 9
sét
| | Catthd | Ratday | Ratday | Ratday | Ratday 36
V | 1an so6i




6. N§i dung thuyét minh va tinh toan:

6.1/ Thiét ké co s& 25 %

6.2/ Thiét ké ky thuat phuong an chon : 60 %

6.3/ Thiét ké thi cong 15 %

Noi dung tinh todn duoc thé hién mot tap thuyét minh gidy A, va 10 dén 12 ban vé A,

7. Thoi gian lam d(:’i an:
- Ngay giao do an : 6/4/2015
- Ngay hoan thanh: 11/7/ 2015



PHAN I
THIET KE SO BO



CHUONG I: GIOI THIEU CHUNG
GIOI THIEU CHUNG
[.Nghién ciru kha thi
Gioi thiéu chung:
*Cau A 1a cdu bic qua séng Vian tc 16i lién hai huyén Tién Lang va An Lo thudc tinh

Hai Phong nam trén tinh 16 X. Day 1a tuyén duong huyét mach giita hai huyén Tién Ling

va An Lio, ndm trong quy hoach phat trién kinh té cta tinh Hai Phong. Hién tai, cac

phuong tién giao théng vuot song qua pha A nam trén tinh 16 X

Pé dap tng nhu cau vén tai, giai toa ach tac giao thong dudng thuy khu vuc cau va hoan

chinh mang lu6i giao thong cua tinh, can tién hanh khao sat va nghién ctru xiy dung méi

cau A vuot qua séong B

Céc can cir lap du 4n

Cin ctr quyét dinh sb 1206/2004/QD - UB ngayl1 thang 12 nim 2004 cia UBND tinh
Hai Phong vé viéc phé duyét qui hoach phat trién mang ludi giao thong tinh Hai Phong
giai doan 1999 - 2010 va dinh hudéng dén nam 2020.

Can cr van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 ciia UBND tinh Hai Phong
cho phép S& GTVT lap Dy 4n dau tu cau A nghién ciru dau tu xay dung cau A.

Cin ctr vin ban s6 260/UB - GTXD ngay 17 thang 4 nam 2005 ciia UBND tinh Hai
Phong vé viéc cho phép mé rong pham vi nghién ciru cau E vé phia Tay séng B.

Cin ctr vin ban sd 1448/CPS - QLPS ngay 14 thang 8 nim 2001 ctia Cuc dudng song
Viét Nam.

Pham vi cia du an:

*Trén co s& quy hoach phat trién dén nim 2020 cta hai huyén Tién Ling-An L&o noi
riéng va tinh Hai Phong néi chung, pham vi nghién ciru du 4n xay dung tuyén nbi hai
huyén Tién Lang-An L&o.

Pic diém kinh té xa hdi va mang luéi giao thong

Hién trang kinh té xi hgi tinh Hai Phong

Vé nong, lim, ngw nghiép
-Nong nghiép tinh di ting véi tbe do 6% trong thoi ky 1999-2000. San xuit nong

nghiép phu thudc cha yéu vao trong trot, chiém 70% gia tri san lwong ndng nghiép, con
lai 1a chan nudi chiém khoang 30%.

Tinh c6 dién tich d4t 1am ngiép rat 16n thuan loi cho trong cy va chin nudi gia sdc, gia
cam

Vi dudong bo bién kéo dai, nghé nudi trong va danh bat thuy hai san ciing 1a mot thé
manh dang duoc tinh khai thac



Veé thuwong mai, du lich va cong nghiép

-Trong nhiing nim qua, hoat dong thuong mai va du lich bat ¢au chuyén bién tich cuc.
Tinh thanh hoa c6 tiém ning du lich rét 16n voi nhiéu di tich, danh lam thing canh. Néu
duogc dau tu khai thic dung muc thi s trd thanh ngudn loi rat 16n.

Cong nghiép cua tinh van chua phat trién cao. Thiét bi lac hau, trinh 46 quan 1y kém
khong du sitc canh tranh. Nhitng nim gan day tinh di dau tu xdy dung mot s nha may
16n vé vat liéu xay dung, mia, dudng... lam dau tau thuc ddy cac nganh cong nghiép khac
phat trién

Dinh hwéng phat trién cic nganh kinh té chii yéu

Veé nong, lam, now nghiép

-V& nong nghiép: Pam bao tdc do ting trudng on dinh, dic biét 1a san xuat lwong
thuc du dé dap ung nhu cAu ctia x4 hoi, tao diéu kién tang kim ngach xuét khau. Toc do
tang truong ndng nghiép giai doan 2006-2010 1a 8% va giai doan 2010-2020 la 10%
V& 1am nghiép: Pay manh cong tac trong cdy gy rimg nham khoi phuc va bao vé moi
treong sinh thai, cung cap go, cui

-Vé ngu nghiép: Dit trong tAm phat trién vao nudi trong thuy san, dic biét 1a cac
loai ddc san va khai thac bién xa
Vé thuwong mai, du lich va cong nghiép

Tap trung phat trién mot s nganh cong nghiép chu yéu:

-Cong nghiép ché bién luong thyc thuc pham, mia duong

-Cong nghiép co khi: stra chita, ché tao may moéc thiét bi phuc vu nong nghiép, xay
dung, stra chira va dong méi tau thuyén.

-Cong nghiép vat lidu xay dung: san xuat xi ming, cic san pham bé tong dic san,

gach bong, tam lop, khai thac cat soi
Pay manh xuat khau, du bao gai tri kim ngach cua ving 1a 1 triéu USD nam 2010 va 3
triéu USD nam 2020. Toc do ting trudng 12 7% giai doan 2006-2010 va 8% giai doan
2011-2020
Dic diém mang ludi giao thong:
Duong bo:

-Nim 2000 dudng bo ¢ tong chiéu dai 1000km, trong d6 c6 gdm dudng nhya
chiém 45%, duong da do chiém 35%, con lai 1a duong dat 20%
Céc huyén trong tinh da c6 dudng 6t6 di téi trung tim. Mang ludi duong phan bd tuong
doi déu.

Hé thong dudng bo vanh dai bién gidi, dudng xwong ca va dudng vanh dai trong tinh con

thiéu, chua lién hoan
Duwong thuy:

-Mang luéi dudng thuy cta tinh Hai Phong khoang 400 km (phwong tién 1 tin trd
1én c6 thé di dugc). Hé thong duong song thuong ngan va déc nén kha ning van chuyén
1a kho khan.



Duong sdt:
- Hién tai tinh Hai Phong c6 hé théng van tai dudng sat Bic Nam chay qua
Duong khong:

- C6 san bay V nhung chi 1a mot sin bay nho, thie hién mét sé chuyén bay noi dia
Quy hoach phat trién co sé ha thng:

-Tinh 16 X ndi tir huyén Tién Lang qua séngVin tc dén huyén An Lio. Hién tai
tuyén dudng nay 1a tuyén dudng huyét mach quan trong cia tinh. Tuy nhién tuyén lai di
qua trung tim thi x3 14 mot diéu khong hop 1y. Do vdy quy hoach s& nin doan qua thi xa
C hién nay theo vanh dai thi xa.
Cac quy hoach khéac c6 lién quan
-Trong dinh huéng phat trién khéng gian dén nam 2020, viéc mé rong thi xa Long

Khanh 13 tit yéu. M6 rong cac khu d6 thi méi vé cac huéng va ra cac ving ngoai vi.
Du bdo nhu cau giao thong van tai do Vién chién lugc GTVT 1ap, ty I¢ tdng truong xe
nhu sau:
Theo du bao cao: O td: 2005-2010: 10%
2010-2015: 9%
2015-2020: 7%
Xe may: 3% cho cac ndm
Xe thd so: 2% cho cac ndm
Theo du bao thap: O td: 2005-2010: 8%
2010-2015: 7%
2015-2020: 5%
Xe may: 3% cho cac nam
Xe tho so: 2% cho cac ndm
Piic diém vé diéu kién twr nhién tai vi tri xay dung cau:
Vi tri dia ly
- Cau A vuot qua song B nam trén tuyén X di qua hai huyén C va D thudc tinh Hai
Phong. Du 4n dugc xdy dung trén co s¢ nhu cau thyc té 1 cau ndi giao thong cua tinh vai
céc tinh 1an c4n va la nit giao thong trong yéu trong viée phat trién kinh té vung.
Dia hinh tinh déng Nai hinh thanh 2 ving dic thu: ving dong bing ven bién va ving nui
phia Tay. Pia hinh khu vuc tuyén tranh di qua thudc ving dong bang, 13 khu vuc duong
bao thi xd Long Khanh hién tai. Tuyén cat di qua khu dan cu.
Long song tai vi tri dy kién xdy dung cau tuong ddi 6n dinh, khong co hién tuong x6i 10
long s6ng
Diéu kién khi hau thuy viin
Khi tuwong
Vé khi hau: Tinh Hai Phong nam trong khu vuc khi hau nhiét di gié mua nén c6 nhiing

dic diém co ban vé khi hau nhu sau:
~ Nhiét d6 binh quin hang nam: 29°
— Nhiét do thap nhat : 12°
- Nhiét d6 cao nhat: 38’



Khi hau chia [am 2 mua rd rét, mua mua tir thang 10 dén thang 12

V& gi6: Vé mua hé chiu anh hudng truc tiép ciia gié Ty Nam hanh va kho. Mua dong
chju anh huéng cta gié mua Pong Béc kéo theo mua va rét

I.1.1.1 Thuyvan

= Muc nudc cao nhat MNCN =+9.8 m
= Myc nuéc thap nhét MNTN =+5m
= Myc nuée théng thuyén MNTT =+7 m
= Khau d¢ thoat nude > Lo=160m

= Luu lwong Q, Luutde v =1.52m%s
I.1.2 Diéu kién dia chat
Theo s6 liéu thiét ké c6 4 hd khoan véi dic diém dia chat nhu sau:

Ho khoan | [ I \Y; Tri s0
SPT
N60
Ly trinh Km 0+20 Km Km Km
0+70 0+130 0+170

I Cat pha sét 3.0 4.0 4.0 2.5
1 Cat min chat vira 6.0 7.0 9.0 5.0
11 Cét pha sét 9.0 10.0 11.0 9.0

WY Cat tho 1an soi Rat day | Rat day | Rat day | Rat day




CHUONG ILI:THIET KE CAU VA TUYEN

ILPE XUAT CAC PHUONG AN CAU:
11.1.Céc thong sé k¥ thuit co ban:

OQuy mé va tiéu chudn ky thudt:

= C4u vinh ctru bang BTCT UST va BTCT thuong

= Kho thong thuyén tng véi séng cap V 1a: B =25m; H=3,5m

= Kho cau: B=9,0 + 2x0,5

= Tan suat 1 thiét ké: P=1%

= Quy pham thiét ké: Quy trinh thiét ké ciu cong theo trang thai gidi han 22TCN-272.05
cua BO GTVT

* Tai trong: xe HL93

11.2. Vi tri xay du’nq: i i ‘
Vi tri xay dung cau A lya chon ¢ doan song thang khau do hep. Chiéu rong thoat
nudc 165 m.

11.3. Phwong an két ciu:
Viéc lya chon phuong an két cau phai dua trén cac nguyén tac sau:
» Cong trinh thiét ké vinh ctru, c6 két cdu thanh thoat, phu hop véi quy mo cua
tuyén van tai va diéu kién dia hinh, dia chat khu vuc.
» Dam bao sy an toan cho khai thac duong thuy trén song voi quy mo song thong
thuyén cap V.
> Dang két cu phai c6 tinh kha thi, phi hop véi trinh d6 thi cong trong nudc.
» Gia thanh xay dung hop ly.
Cin cr vao cac nguyén tic trén ¢ 3 phuong an két cau sau duoc lwa chon dé
nghién ctru so sanh.
A. Phurong dn 1: Cau ddm BTCT DUL nhip don gian 6 nhip 30 m, thi cong theo phuong
phap lao lap dam bang t6 hop gia lao cau
> So dd nhip: 30+30+30+30+30+30 m.
> Chiéu dai toan cau: Ltc =200 m
> Két cau phan dudi:
+ Mb: Dung mé U BTCT, mong coc khoan nhdi D=1m
+ Tru: Dung tru than dac mut thra BTCT, mong coc khoan nhdi D=1m
B. Phwong dn 2: Cau dam thép nhip don gian 6 nhip 30 m thi cong theo phuong phap lao
lap dam bang to hop gia lao cau.
> So dd nhip: 30+30+30+30+30+30 m.
> Chiéu dai toan cau: Ltc = 200 m.
> Két cdu phan dudi:
+ Mb: Dung mé U BTCT, mong coc khoan nhdi D=1m
+ Tru: Dung tru than dac mut thtra,mong coc khoan nhdi D=1m
C. Phurong dn 3: Cau gian thép 3 nhip 60m, thi cong theo phuong phap lao kéo doc
> So dd nhip: 60+60+60 m.
> Chiéu dai toan ciu: Ltc =200 m.
> Két cau phan dudi:
+Mb: Mb U BTCT, méng coc khoan nhbi D=1m.
+ Tru dic, BTCT trén nén moéng coc khoan nhdi D=1m.




Bing tong hop bé tri cdc phwong dn

Thong Kho S o
P.An | thuyén cAu m D L(m) | Két chu nhip
(m) (m) o
Cau dam don

* *
| 25*3.5 9.0+2*0.5 30+30+30+30+30+30 180 gidn BTCT DUL
Il | 25*35 | 9.0+2*0.5 | 30+30+30+30+30+30 180 Cau dam thép
Il | 25*3.5 | 9.0+2*0.5 60+60+60 180 Cau gian thép




, , CHUONGIII ,
TINH TOAN SO BQ KHOI LUQNG CAC PHUONG AN

VA LAP TONG MUC PAU TU
PHUONG AN 1: CAU DAM DON GIAN

I. Miit cit ngang va so dd nhip:
- Kho cu: Cau duoc thiét ké cho 2 1an xe
B=9.0+2*0.5=10m
- So' dd nhip: 30+30+30+30+30+30=180m (Hinh v& : Tric doc cau )
- Cau dugce thi cong theo phuwong phap lao lap.

1. Két cAu phin dwéi:

a.Kich thude dam chii:Chiéu cao cua dam chu 1a h = (1/15 + 1/20)I = (2,0 + 1,5) (m),
chon h = 1,6(m). Suon dam b = 20(cm)
Theo kinh nghiém khoang cach ctia ddm chit d =2 =+ 3 (m), chon d =2 (m).
Céc kich thude khac dyoc chon dua vao kinh nghiém va dugc thé hién & hinh 1.

L 1500 D
1 1

100

200! ‘

150

200

1600

250 200

600
Hinh 1. Tiét dién dam chii

b.Kich thuéc dam ngang :

Chiéu cao h, = 2/3h =1 (m).

-Trén 1 nhip 30 m bé tri 5 dam ngang cach nhau 7.35 m. Khoang cach dam ngang: 2,5
<+ 4m(8m)

- Chiéu rong sudn b, = 12 + 16cm (20cm), chon by, = 20(cm).



‘ 150 | 15 20

710

485

\ 180 i
Hinh 2. Kich thuéc dam ngang.

c.Kich thuée mdt cdat ngang cdu:
-Xac dinh kich thudc mat cat ngang: Dya vao kinh nghiém mbi quan hé chiéu cao
dam, chiéu cao dam ngang, chiéu day mit cit ngang két ciu nhip, chiéu day ban
db tai chd nhu hinh vé.

MaT CaT NGANG CaUu
1/2 mat cat gitra nhip 1/2 mat cat goi
s 500 9000 |
cope e e S i
o
2 A~ o o
500 a 3
—
1000 2000 \ 2000 , 2000 , 2000 . 2000

- Vat liéu dung cho két cAu.
+ Bé tdng M300
+ C6t thép cudng do cao dung loai S-31, S-32 cua hang VSL-Thuy Si thép ciu tao
dung loai CT3vaCTs
2. Két ciu phan duéi:
+ Tru cau:
- Dung loai tru than dac BTCT thudng db tai chd
- Bé tdng M300
Phuong 4n méng: Ding méng coc khoan nhéi dudng kinh 100cm
+ M6 cau:
- Dung md chir U bé tong cbt thép
- Bé tong mac 300; Cét thép thuong loai CT3 va CTs.
- Phuong 4n méng: : Dung méng coc khoan nhéi dudng kinh 100cm.
A. Chon cdc kich thuéc so bé mé cdu.
Mb cau M1,M2 chon 1a md trit U, mong coc voi kich thudce so bd nhu hinh 3.
B.. Chon kich thuéc so bé tru cau:
Tru cAu chon 13 tru than dic BTCT thuong d tai chd,kich thudc so bd hinh 4.
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Hinh 3. Kich thuéc mé M1,M2 Hinh 4. Kich thuéc tru T3

IL. Tinh to4n so b khdi lwrong phwong an két cAu nhip:
-Cau dugc xay dung voi 6 nhip 30 m , véi 5 dam T thi cong theo phwong phap lap
ghép.
1. Tinh tai trong tac dung:
a) Tinh tdi giai doan 1 (DC):

0 200 i
K87 . 7333 &
|~
107 ¢ 25
o
o 20
NEle)
R
O
(Q\|
— 4

* Dién tich tiét dién dam chi T dwoc xdc dinh:




A4 = Feannt Foungt Fsuon
Aq=1,x0,2 + 1/2x0,1x0,15x2 + 1,5x0,2
+0,25x0,6+ 1/2x0,2x0,2x2= 0,735 (m?)

- Thé tich mot dam T 30 (m)
Vigims1 = 30* F = 30*0.735 = 22.05 (m°)
—>Thé tich mot nhip 30 (m), (c6 5 dam T)

Vienhipz1 = 5*22.05 = 110.25 (m°)

* Dién tich dam ngang:

| 1 |
A4, = 1.8x1.8 — 0.1x0.15= 3.225 m? © ] 150 | B

-Thé tich mot dam ngang :

Vi = F,*b,=3.225%0.2= 0.645 m®

—>Thé tich dam ngang ctia mot nhip 30m :

Vgn = 4%5%0.645 = 12.9 (m°) T

. . !
—Vay tong khoi lugng bé tong ctia 6 nhip 30 m la:
1
V=6*(12.9 + 110.25) = 738.9 (m°)

180

+ Ham luong cbt thép dam 1a 160 kg/m*
—Vay khoi luong cbt thép 14:160%738.9 = 118224 (Kg) =118.224 (T)
b) Tinh tai giai doagn 2(DW):
*Trong lugng 16p phii mit cau:
- Bé tong Asfalt day trung binh 0,05 m c6 trong luong y = 22,5 KN/m?®
—0,05x22,5 = 1,125 KN/m?
- Bé tong bao vé day 0,03m c6 y = 24 KN/m®
—0,03.24= 0,72 KN/m?
-Lép phong nudce day 0.01m
-L&p bé tong dém day 0,03m c6 v = 24 KN/m®
—0,03x24= 0,72 KN/m?
=Trong lugng mat cau:.
Ome = B*2hi*yi/6
B =10 (m) : Chiéu rong kho cau

+h : Chiéu cao trung binh h= 0,12 (m) "

+v, : Dung trong trung binh(y=2,25T/m°) R
= Ome = 10%0.12%22.5/6 = 4.5 (KN/m)
Nhu vay khéi lugng 16p mit cau 1a : o 3
Ve =(L can® Gme)! 71 =(217*4.14)/2.3= 390.6 (m®) ® 27— |

=N

NN

20



* Trong liwrong lan can , g0 chdn banh:
pLC :FLCX2-5

= [(0.865x0.180)+(0.50-0.18)x0.075+0.050%0.255
+0.535 x0.050/2 + (0.50-0.230)x0.255/2]x2.4=0.57 T/m,
FLc=0.24024 m2

Thé tich lan can:
Vic=2x0.24024 x 229 =110 m3

2. Chon céc kich thuée so bd két cAu phin dwdi:
- Kich thuée so bd ciia md ciu:

Mb cau duge thiét ké so bo 1a mb chit U, duoc dat trén hé coc khoan nhdi. M chit U
c¢6 nhiéu vu diém nhung néi chung tén vat liéu nhat 13 khi c6 chiéu cao 16n, mb nay co
thé dung cho nhip c6 chiéu dai bat ky.

- Kich thuéc tru cau:

Tru cau gém co 6 tru (T1, T2, T3, T4, T5),duoc thiét ké so bo c6 chiéu cao tru T1
cao 5.13(m); tru T2 cao 6.7(m) ; tru T3 cao 8.24(m) ) ; tru T4 cao 7.8(m) ) ; tru TS cao
5.71(m)
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2.1.Khéi lwong bé tong cot thép két cdu phan dudi :

* Thé tich va khoi lwong mé:

a.Thé tich va khoéi lwong mé:

-Thé tich bé moéng mat md
Viom = 2 *5*10 = 100 (m®)
-Thé tich tuong canh
Vi = 2%(2.6*5.9 + 1/2*3.2*4.45 + 1.5%3.2)*0.4 = 18 (m°)
-Thé tich than mb
Vim = (0.4%1.6+4.0*1.4)*10 = 62.4 ( m°)
-Téng thé tich mot mo
Vimé = Vom + Vie + Vim = 100 + 18 + 62.4 =180(m°)
-Thé tich hai md
Vams = 2*%180= 360 (m®)
-Ham luong cbt thép méd 1ay 80 (kg/m®)
80*360= 28800 (kg) = 28.8 (T)

b.Méng tru cau:

» Khoi luong try cau:
- Thé tich mii tru (ca 5 tru déu cé V,,; giong nhau)




Vairn= Vi+V,= 0.75%10%2 + { el }*0.75*2: 27 (M)

- Thé tich bé tru : céc tru kich thude giéng nhau
So b kich thuéc mong : B¥A= 10*5-0.5%0.5=39.75 (m?)
Vi = 2%39.75 = 79.5 (m®)

- Thé tich than tru: Vyy
+Tru T1 cao 5.13-1.5=3.63 m
V 1y =(4.6*1.4 + 3.14*0.7%)*3.63 = 29.0 (m°)
+Tru T2 6.7-1.5=5.2 m
V %y = =(4.6%1.4 +3.14*0.7%)*5.2= 415 (m°)
+Tru T3 cao 8.24-1.5=6.74 m
V 3= 4.6%1.4 +3.14*0.7°)*6.74 = 53.78 (m°)
+Tru T4 cao 7.8-1.5=6.3 m
V % =4.6*1.4 +3.14%0.7%)*6.3 = 50.2 (m°)
+Tru T5 cao 5.71-1.5=4.21 m
V°, = 4.6%1.4 +3.14*0.7%)*4.21 = 33.6 (m°)
— Thé tich toan bé tru (tinh cho 1 tru)
V11 = Vo + Vigr +Ve= 79.5+ 29 + 27 = 135.5(m?)
V12 = Vi + Vigr +Vi = 79.5+ 41.5 + 27 = 148 (m°)
V13 =V + Vi +Ving = 79.5+ 53.78 +27= 160.28 (m®)
V14 = Vi + Vir +Vine = 79.5+ 50.2 +27=156.7(m°)
V15 = Vig + Vig Vo = 79.5+ 33.6+27= 140.1(m°)
= Thé tich toan bé 6 tru:
V = Vit Vot Vi3 + Vi + Vs
=135.5+148+160.28+156.7+140.1 = 740.58 (m®)
Khoi lugng tru: Gy,= 1.25 X 740.58x 2.5 =2314.3 T
So bd chon ham lwong ¢t thép than tru 13 150 kg/m®, ham luong thép trong méng try 1a
80 kg/m® ham lwong thép trong mil tru 1a 100 kg/m*
Nén ta co : khdi lwong cdt thép trong 5 tru 1a
my=740.58* 0.15+79.5x0.08+27x0.1=120.147 (T)

2.2. Xac dinh swc chiu tai cua coc:

vat liéu :
- Bé tong cap 30 c6 f,” =300 kg/cm®
- Cbt thép chiu Iyc Al ¢6 Ra=2400kg/cm’

* . Swe chiu tai cua coc theo vat liéu

Stre chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai ctia coc theo vat lidu lam coc tinh theo cong
thirc sau

Pv=6¢.P,.
Vi P, = Cuong d6 chiu luc doc truc danh dinh c6 hodc khong c6 udn tinh theo cong
thure :

Pn=o{m.mof’.(A; - Ag) + f,.Aq)= 0,75.0.85[0,85. f.’.(A¢ - Ag) + f,.A4]
Trong d6 :



¢ = Hé s stc khang, ¢=0.75
my,m, : Céc hé s6 diéu kién 1am viéc.
f.” =30MPa: Cuong do chiu nén nho nhit cua bétong
f, =420MPa: Gidi han chay déo quy dinh cua thép
A.: Dién tich tiét dién nguyén cua coc
A.=3.14x1000%/4=785000mm’
Aq: Dién tich cua cbt thép doc (mm?).
Ham luong cdt thép doc thudng hop 1y chiém vao khoang 1.5-3%. voi ham luong 2% ta
co:
Ay=0.02xA=0.02x785000=15700mm?
Vay suc chiu tai cua coc theo vat liéu la:
Py =0.75x0,85x[0,85x30x(785000-15700)+ 420x15700] = 16709.6x10°(N).
Hay Py, = 1670.9 (T).
* Sirc chiu tdi ciia coc theo dit nén: P,=Pg4,
-Stre chiu tai cua coc dugc tinh theo cong thirc sau: (10.7.3.2-2 22TCN-272-05)

V&1 coc ma sat: Pan = @pg*Ppt®gs*Ps
Co: Po = Op-Ap
PS = qS'AS

+P, : strc khang miii coc (N)
+P; : strc khang than coc (N)
+(p : strc khang don vi miii coc (MPa)
+(s : stc khang don vi than coc (MPa)
q,=0,0025.N. <0,19(MPa)_Theo Quiros&Reese(1977)
+A\ : dién tich bé mat than coc (mmz)
+A,, : dién tich miii coc (mm?®)
+Qgp : hé s strc khang d6i véi strc khang mili coc quy dinh cho trong Bang 10.5.5-3
dung cho cac phuong phap tach ro1 strc khang cua coc do stre khang cua mili coc
va sirc khang than coc. Doi véi dat cat @qp = 0,55.
+(gs : hé s strc khang d6i voi strc khang than coc cho trong Bang 10.5.5-3 ding cho
cac phuong phép tach roi strc khang ctia coc do strc khang ctiia miii coc va suc
khang than coc. Déi voi dit sét gy = 0,65.D4i véi dat cat gy = 0,55.
- Sikc khdng than coc ciia M6 :
Khi tinh strc khadng thanh bén bd qua 1D tinh tir chan coc trd 1én.
Strc chiu tai cua coc tru M1 theo ma sat thanh bén

Chiéu | Chiéu Dién tich
. day day bé mit | 0s=0,0025.N.10 _
Lap thuc tinh Trang N coC 3 Ps(k'?\sl')qs

dat L, | toan thai A=L,P (KN)

(m) Lt =3,14.Ly




(m) (m’)
Lép 1 3 3 Vi | 8 | 314 50 1570
Lép 2 6 6 Vi | 18| 18.8 87.5 1645
Lép 3 9 9 | Chitvira | 9 | 283 100 2830
Lépd | o 2 Chit |36 | 6.28 50 314
A 6045

-Strc khang miii coc:

P» = 0,057.N.10° = 0,057.20.1000 =2280 (KN)

Téng strc chiu tai cia mot coc don:
P4n = 0,55.Pp+0,55.P5 = 0,55x2280+0,55x6045 = 4578 (KN) =457.8(T)

- Swre khang than coc cua Tru :

Khi tinh strc khadng thanh bén bd qua 1D tinh tir chan coc trd 1én.

Swre chiu tai cua coc tru T3 theo ma sat thanh bén

.. | Chiéu Dién tich
Chiéu X e
day day bé mat ;
Lop thure tinh Trang N coc 0s=0,0025.N.10 s=As.0s
dat L toan thai As=L.P (KN) (KN)
(rnt) Ly =3,14.L4
2
(m) (m’)
Lop 1 4 4 Vira 8 12.56 20 251.2
Lép 2 7 7 Vira 18 21.98 45 989.1
Lép 3 10 10 | Chatvia | 9 31.4 22.5 706.5
Lop 4 0 2 Chat 36 6.28 90 565.2
> P 2512

-Strc khang miii coc:

P» = 0,057.N.10° = 0,057.36.1000 = 2052(KN)

Téng strc chiu tai cia mot coc don:
P4n = 0,55. Pp+0,55.Pg = 0,55x2052+0,55x2512= 4710(KN) =471(T)

3.Tinh toan so lwong coc mong mo va tru cau:

3.1.Tinh tai:

*Gom trong luwong ban than mé va trong luong két ciu nhip

-Do trong luong ban than 1 dam dic trudc:

Jdch = 9,735*24:18.84 (KN/m)
- Trong lugng mdi noi ban:




Gmn= Ho*bon * 7 ¢ = 0.02%0.5% 24 = 2.4 (KN/m)

- Do ddm ngang :
gn=(H-Hy-0.25)(S - by)(bw/L1).7¢c
Trong d6: L;=L/n=29.4/4=7.35 m:khoang 2 dim ngang.
=> ggn=(1.6 - 0.2-0.25)x ( 2 - 0.2 )x(0.2/7.35)x24 = 1.59 (K/m)
- Trong lugng cua lan can:
Oic = P 1c *2/n=0.57*2/5=0.228T/m=2.28KN/m
- Trong luong 16p phu mit cau:
Oip =4.5 KN/m
3.2. Xdc dinh dp lic téc dung 1én mé:

tah tyi

29.4m

Hinh 3-1 Puong danh huong dp luc lén mo
DC = P+ (9damtImntian can) X©
=(200x2.5)+[1.884x5+0.159+0.45+0.228+0.11]x0.5x29.4= 665.4 T
DW = gjgppniX =0.45x0.5x29.4= 6.98T



-Hoat tai:
Theo quy dinh ciia tiéu chuan 22tcvn272-05 thi tai trong dung thiét ké 1a gié tri bat lgi
nhét cta to hop:

+Xe tai thiét ké va tai trong lan thiét ké

+Xe tai 2 truc thiét ké va tai trong lan thiét ké

+(2 xe tai 3 truc+tai trong lan)x0.9
Tinh dp lec 1én mé do hoat tdi:

+Chiéu dai nhip tinh toan: 29.4 m

3 29.4 /25”

]

0.93T/m

IR R R R R RN RN R Y

11T 1171

—Qvﬁ 1.2m

14.5T 145T 35T
43m | 4.3m

1J//

0.961 0.859 0.717

Hinh 2-2 So do xép tdi lén dwong anh hwéng dp lwc mé

Tir so dd xép tai ta ¢6 phan luc gdi do hoat tai tac dung nhu sau
- Vi t6 hop HL-93K (xe tai thiét ké+tai trong lan):
LL=n.m.(1+IM/100).(P;y;) + n.m.W;,.©
Trong do:
n :s6lan xe n=2
m : hé sb lan xe
IM:luc xung kich cua xe, khi tinh mé tru dic thi (1+IM/100)=1.25
P; : tai trong truc xe, yj: tung d§ duong anh hudng
®:dién tich dudng anh hudng
W 3n: tai trong lan
W,3,=0.93T/m
+L L o3i=2X1x1.25%(14.5+14.5x0.859+3.5x0.717)+2x1x0.93%(0.5%29.4)=101.9T
+ LLxe tai 2 truc= 2X1x1.25x(11+11x0.961)+2x1x0.93x(0.5x30.4)=82.2 T
Vay t6 hop HL duoc chon lam thiét ké

Vay toan bo hoat tdi va tinh tdi tinh toan tac dung lén bé mo la:



NG Nguyén nhan T i aidi b
01 DC DW L rang : ai glf)‘l an
luc Cuong do I
(yp=1.25) (yw=1.5) (v =1.75)
P(T) | 665.4 x1.25 6.98 x1.5 101.9x1.75 1020.545

3.3. Xac dinh ap luc tac dung tru:

twh tqi

P P PP P P P P P P P P PP A A A A A A A A

1

Hinh 2-3 Duong danh hwong dp lyc lén tru

DC = Ptru'l'( JaimTImntJian can) X©
= (169.725x2.5)+ ([1.884x5+0.159+0.45+0.228+0.11]x30

=755.1T
DW = ggpphaX =0.45x30=13.95T
-Hoat tai:

145T  145T 3.5T
4.3m 4.3m
9.3T/m
NPV A P A A P A AP A A A AV A A A A A
1 30m 1 30m 1

0.861 1 0.861

11T 117

L l2m 0.93 T/m

AR AP AP PSP A A A AP A A A A A A A A A A

UO.%
1




145T 145T 35T 14.5T 145T 35T

£4.3m$4.3m i 15m £43my43m 0.93T/m
TR EEREEEER RN RN R R’

T 30m W 30m 1
0.239 0.377 0516 1 0861 0722

Hinh 2-4 Puong anh huong dp luc lén mong
LL:n.m.(l+IM/lOO).(Pi.yi)+n.m.W|an,oa
Trong do
n: sb lan xe, n=2
m: hé s 1an xe, m=1;
IM:lyc xung kich cta xe, khi tinh mé tru dac thi (1+IM/100)=1.25
Pi: tai trong truc xe, y;j: tung d§ duong anh huong
o:dién tich duong anh hudng
Wian: tai trong lan
W|an:O.93T/m
+T6 hop 1: 1 xe tai 3 truc+ tt 1an
LLe2i=2x1x1.25%(14.5+14.5x0.861+3.5x0.861)+2x1x0.93x30=132.655 T
+T6 hop 2: 1 xe tai 2 truc+ tt 1an
L L xe tai 2 truc= 2X1x1.25x(11+11x0.96)+2x1x0.93x30=111.56 T
+T6 hop 3: 2 xe tai 3 truc+t tt 1an
LL eai=2X1x1.25x][14.5%(1+0.861)+3.5x0.722+3.5x0.516+14.5x(0.239+0.377)]
+2x1x0.93x30 =160.3 T
Vay t6 hop HL duoc chon 1am thiét ké
Tong tai trong tinh dudi day dai 1a

NG Tinh tal x hé so Trang thai gidi
e DC DW LL han

' (yp=1.25) (yw=1.5) (yLL=1.75) Cuong do 1
P(T) | 755.1x1.25 13.95 x1.5 160.3x1.75 1294.2

3.4. Tinh sé coc cho méng tru, mo:
N=PXP/Pqc

Trong do:
B: hé s6 ké dén tai trong ngang;
B=1.5 cho tru ,p= 2.0 cho md(mb chiu tai trong ngang 1én do 4p lyc ngang
ctia dit va tac dung ctia hoat tai truyén qua dit trong pham vi ling thé truot cta dat dip
trén mo).



P(T) : Tai trong thang dung tac dung 1én mong md, tru da tinh & trén.
Pcoc:min (PVI’Pnd)

H Tai . .
ns Tén Pvi Pnd Pcoc al Héso | sococ | Chon
muc trong
Trugitta | T3 | 1670.9 | 471.0 |471.0 1245.3 15 2.75 8
Mb M1 | 1670.9 | 457.8 |457.8 1020.55 2 2.28 6

4. khéi lwong dat dflp hai diu cau.

Chiéu cao dat dip ¢ ddu md 13 5 m nhu vay chiéu dai doan duong dau cau 1a: L 4, =
5.8+4.2=10m, do déc mai taluy 1:1.5
Vi = (Fro™ Lagn cio)*K = 2%(5%11.5% 10)*1.2= 1380 (m°)
K: hé s6 ddp nén k=1.2

5. Khoi lugng cic két kiu khic:
a) Khe co gién

Toan cau c6 6 nhip 30 (m), do d6 c6 7 vi tri dédt khe co gian dugc lam trén toan bo bé
rong cau vi vy chiéu dai chiéu trén toan bd cau 1a: 7*10 = 70(m).
b) Géi cau

Gbi cau ciia phan nhip don gian duoc bé tri theo thiét ké, nhu vay mdi dam can ¢ 2
g6i. Toan cau c6 2. 5. 6 = 60 (cai).
¢) Pén chiéu sang

Dua vao d6 doi cta dén va nhu cu can thiét chiéu sang trén cau ta tinh dugc sb dén
trén cau. Theo tinh toan ta bo tri dén chiéu sang trén ciu so le nhau, mdi cot cach nhau
43.4(m), nhu vay sd dén can thiét trén cau 1a 10 cot.
d) ong thodt nude

Dua vao luu lugng thoat nudc trén mat cau ta tinh ra sd éng thoat nudc va bd tri nhu
sau: 6ng thoat nude duge bd tri ¢ hai bén cau, bd tri so le nhau, mdi dnga cach nhau
10(m), nhu vy s6 dng can thiét trén cau 1a 44 ong.
6. Du kién phwong 4n thi cong:

6.1.Thi cong mé:

Bude 1 : Chuan bi mit béng.
-chuan bi vat liéu ,may moc thi cong.
-x4c dinh pham vi thi cong,dinh vi tri tim md.
-dung may ui ,két hop thi cong san Gi mit bang.
Buée 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 18 coc bang may chuyén dung véi dng vach dai sudt chiéu dai coc.
Buée 3 : D6 bé tong long coc
- Lam sach 16 khoan.
~- DUNg cau ha 1ong cot thép.




— Lap 6ng dan ,tién hanh d6 bé tong coc
Budrc 4:
— Kiém tra chat luong coc
~ Di chuyén mdy thuc hién céc coc tiép theo .
Buoc 5 :
~ dao dat hd mong.
Bucoc 6 :
- Lam phing hé méng.
- dap déu coc.
~ d6 bé tong ngheo tao phang.
Buoc 7 :
~ Lam sach hé mong ,lip dung da gido van khuon ,cdt thép bé mong.
~ 6 bé tong bé mong.
- Thao d& vang chéng ,van khuon bé.
Budc 8 :
— Lap dung da giao van khuon ,cot thép than md.
~ 6 bé tong than mé.
- Lip dung da gido van khudn ,cdt thép tuong than ,tudng canh mé.
- Théo d& van khudn da gido.
— Hoan thién mé sau khi thi cong xong két cau nhip.
6.2.Thi cong tru cau:

Buoc 1:
- Dung phao tro ndi dén vi tri thi cong tru bang cac may chuyén dung.
- Phao trd ndi phai c6 ddi trong dé dam bao an toan thi cong. Khong bi léch phao khi
khoan.
Buoc 2:
- Bo dac xac dinh tim try, tim vong vay coc van thép, khung dinh vi
- Ha khung dinh vi, dong coc van thép. Vong vay coc van
Buoc 3:
- Db bé tong bit day theo phuong phap vira dang
- Hat nude ra khoi hé mong
- Pap dau coc, sira sang hd mong
- Lip dung van khuén, c6t thép va do bé tong bé tru.
Buoc 4
- Lap dung van khuon ,bé tri cot thép.
- Db bé tong than try ,ma tru .
- Hoan thién tru, thao d& da gido van khuon, ding bua rung nhd coc van thép thao
do hé théng khung vay coc dinh vi
5.3.Thi c6ng két cdu nhip:
Buée 1: Chudn bi :
- Lip dung gia ba chan




- Sau khi bé tong try dat cuong do tién hanh thi cong két cau nhip
- Tap két dam & 1 bén dau cau
Buéc 2: Lao ldp nhip dam chii
- Dung gi4 ba chan cdu lip dim & mot bén dau cau
- Tién hanh d6 bé tong dam ngang.
- D6 bé tong ban lién két giita cac dam
- Di chuyén gia ba chan thi céng cac nhip tiép theo
Buwoc 3: Hoan thién
-Théo lip gia ba chan
- P6 bé tong mat dudng
- Lip dung via chin 6 t6 lan can, thiét bi chiéu sang, 6ng thoat nuéc,lip dung bién
bao



Téng mire dau tw cAu A phuong an I.

TT Hang muc Pon vi llég;’; Doa)gla Thanh tién (d)
Tong mirc dau tw d A+B+C+D| 43,906,202,626
A |Gia tri dv toan xay lip d Al+All | 35,548,442,600
Al |Gia tri DTXL chinh d I+11+111 | 32,316,766,000
| |Két cau ph?m trén; d 18,345,360,000
1 |Dam BTCT UST 30m m’ 913.185| 15,000,000| 13,697,775,000
2 |Cot thép dam T 146.115( 15,000,000 2,191,725,000
3 ]séenfng lan can,go chan m® 149.5| 2,000,000/ 299,000,000
4 |C6t thép lan can, go chin T 21.5/ 15,000,000/ 322,500,000
5 |Goi cau Cai 84| 5,000,000/ 420,000,000
6 |Khe co gian m 92| 3,000,000/ 276,000,000
7 |Lép phu mit cau m’ 390.6] 2,200,000 859,320,000
8 |dng thoat néc Céi 44| 150,000 6,600,000
9 |Pién chiéu sang Cai 10| 14,000,000] 140,000,000
10 |Lop phong nude m° 2387 120,000 286,440,000
Il |Két cAu phan duéi 13,771,920,000
1 |Coc khoan nhoi m 1200| 5,000,000] 6,000,000,000
2 |Bé tong md, tru m’ 1350.8| 2,000,000/ 2,701,600,000
3 |Cot thép mo, tru T 185(15,000,000| 2,775,000,000
4 |Céng trinh phy trg % 20| 11y...005] 2,295,320,000
111 [Pwong hai diu ciu 199,486,000
1 |bap dat m’ 1628 62,000/ 100,936,000
2 |Mong + mat duong m° 115/ 370,000 42,550,000
3 |Pa hoc xay m’ 100| 560,000 56,000,000
All |Gi tri xay lip khac % 10| Al 3,231,676,600
1 |San lap mit bang thi cong
2 |CT phuc vu thi cong
3 Chuyén
quan,may,DBGT,lan
B |Chi phi khac % 10 A 3,554,844,260
1 |KSTK,tu van,bao hiém
2 |Chi phi ban quéan 1y
3 Khanh thanh ban giao,dén
bu
4 |Chi phi ra pha bom min
C |Truwot gia % 5 A 1,777,422,130
D |Dw phong % 6| A+B 2,346,197,212
Chi tiéu Im” cau 14,847 545
PHUONG AN 2:

CAU DAM PON GIANTHEP BE TONG LIEN HQOP




I.GIOI THIEU CHUNG VE PHUONG AN:
1.1. So (jﬁ ‘cﬁu \fﬁ Kkét cau Qhﬁl:l trén:
- Kho cau: Cau duoc thiét ké cho 2 lan xe

B=9.0+2*%0.5=10 m

- So @6 nhip: 30+30+30+30+30+30=180m
- Mt cit ngang cau gdm c6 5 dam thép chir I caol,1 (m) khoang cach giita cac dam
cha la 2 (m)
- Vat liéu dung cho két cau.
+ Bé tbng M400 , E,=3,5%10° kg/cm?
+ C6t thép cuong do cao dung loai S-31, S-32 cua hiang VSL-Thuy Si thép cau tao
ding loai CT3VaCTs ; Er=1,95*10° kg/cm?
I.2. Két cAu phin duéi:
+ Tru cau:
- Dung loai try than dac BTCT thuong d6 tai chd
- Bé tong M300
Phuong an mong: Dung mong nong
+M56 cau:
- Dung mb chit U bé tong cot thép
- Bé tong mac 300; Cot thép thudng loai CT; va CTs.
- Phuong 4n méng : Ding moéng coc coc khoan nhdi D=1m va méng nong
Il . KICH THUOC SO BO KET CAU :
Cau duoc xay dung véi 6 nhip 30 (m) voi 5 dam chit I thi cong theo phuong phap lao kéo
doc. 6 nhip 30 dugc dat trén ba try T1, T2, T3,T4,T5,T6, dat trén md M1, M2
- So' dd két cdu nhip : L= 30+30+30+30+30+30+30=180m
1. Xdc dinh kich thwéc mit cit ngang:

mA c¥ ngang cCu (TL 1:100)

500, 9000 500
1 1 1 1
1 i =206 v i = 2% j
7 éﬁ{ éﬁ/ 4/41
8
3
| 1000 f 2000 =£= 2000 T= 2000 T= 2000 | 1000 |
dCmngang[C40
2. Chon cic kich thwéc so bd két cAu phin trén:
a. Kich thudc dam chu: - ) 200 )
- Chiéu cao cuia dim lién hop 1a hy, = 1,53 m W 30 W
- Chiéu cao cta dam thép 1a hy = 1.25 m Z 8
- Chiéu cao ctia phdn BTCT 14 hy = 23 cm 5 T el T T 3
- Chiéu dy cua ban BTCT la he = 18 cm "
- Chicu cao vat ban BTCT la h, =5 cm B - "
- ~ £
—
3
N [y——




- Chiéu rong vt BTCT 1a b, =5 cm
- Chiéu rong cua phan tiép xuc giita BT
va bién trén dan thép 1a b=30(cm).
- Kich thudc cta ban bién trén ciia dam thép :
(b, x§,) =30x3cm
- Kich thuéc clia ban bién dudi thir nhat cua dam thép () = 30x3 cm.
- Kich thuéc cta ban bién dudi thir hai ciia dAm thép (pixg) = 35x3 cm.
- Kich thuéc suon dam thép (1, x§, ) = 121x2 cm.
- Theo kinh nghiém khoang cach ctia dam cha d = 2m
b. Kich thuéc dam ngang
- Chon ddm ngang 13 thép hinh U40 ¢6 cac dic trung hinh hoc nhu sau:
+ M6 men quan tinh: 14,= 15220 cm®.
+ Trong luong trén 1 mét chidu dai : gg,= 0,0483 T/m.
- Chiéu dai cia dim ngang: Lg= 1,6m (6 dam ngang trén mit cit ngang cau)
- Khoang cach dam ngang: L.,=3 m. (1 nhip phuong doc c6 10 dam ngang)
- Dam ngang duoc bd tri thé hién ¢ hinh 2-1.
¢ .Swon tang cuong dirng:
- Chiéu cao suon ting cudng: 121 cm.
- Chiéu rong sudn ting cuong: 12 cm
- Chiéu day suon ting cuong: 1 cm,
- Khoang cach sudn ting cuong theo phuwong doc cdu chon 1m < hy =1.50m.
- Sudn dung duge bd tri thé hién & hinh 2-2.

4 | 8 u
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Hinh 2-2. Cdu tao swon dirng



3.Chon cic kich thuéc so bd két cAu phan duéi:

+ Tru cau:

- Dung loai tru than ddc BTCT thuong db tai chd

- Bé tdng M300

Phuong an méng: Dung mong coc khoan nhdi dudng kinh 100cm

+ Mo cau:
- Dung mo chit U bé tong cot thép

- B tong mac 300; Cot thép thudng loai CT; va CTs.
- Phuong an mong: : Dung méng coc khoan nhoi duong kinh 100cm.

A. Chon cac kich thuwoc so bo mo cau.

Mb ciu M1,M2 duge chon 1a md trix U, mong coc voi kich thudce so bd nhu hinh 2.3.

B.. Chon kich thuéc so bé tru cau:

Tru cAu duge chon 13 tru than dic BTCT thuong db tai chd,kich thudc so bd cua tru

duoc thé hién & hinh 2.4.

cEButlomeé mil
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Hinh 2.3. Kich thuéc mé M1,M2
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Hinh 2. 4. Kich thudc tru T3.




I . TINH TOAN PHUONG AN:
1. Tinh toan khbi leong cua két cAu nhip.

Céu duoc xay dung véi 6 nhip 30 m, véi 5 dAm thép lién hop véi bé tong cdt thép, thi
cong theo phuong phap ban lép ghép, 6nhip 30 m, dugc dat trén 6 tru T1, T2, T3,T4,T5
va duge dat trén hai mé M1, M2
A. Khoi liwong bé tong cua két cau nhip:

- Lopdém: 3 (cm)
- Lo&p phong nude : 1 (cm)
- Lop bdo vé BTXM : 3(cm)
- L&p bé tong asphalt : 5 (cm)
*Trong lwong 1ép phit mdt cau:
- Bé tong Asfalt day trung binh 0,05 m c6 trong lugng y = 22,5 KN/m®
=0,05x22,5 = 1,125 KN/m?
- Bé tong bao vé day 0,03m ¢6 y = 24 KN/m?®
=0,03.24= 0,72 KN/m?
-L&p phong nude day 0.01m
-L&p bé tong dém day 0,03m c6 v = 24 KN/m®
=0,03x24= 0,72 KN/m?
=Trong lugng mat cau:.
Omc = B* Zhl*Y|/6
Trong d6: +n=1,5:Lah¢ so vuot tai cua 16p phu mat cau
+ B =10 (m) : Chiéu rong kho cau
+ h : Chiéu cao trung binh h= 0,12 (m)
+ v, : Dung trong trung binh(y=2,25T/m®
= Ome = 11*0.12*2.25/6 = 0.49 (T/m)
Nhu Vay khéi luong 16p mit cau 1a :
Vine =(L cie* Gme)l 11 =231%4.9)/2.3= 492.1 (m°)
Tong cong tai trong 16p phu gy = 1,125+0,72+0,72 = 2,565 KN/m?
Bé rong midt cau B=11 m.
Do d6 ta c6 tinh tai rai déu cua 16p pht mit cau 13 :
* Trong lwong lan can , 20 chin banh:

PLc =FLcx2.5
= [(0.865x0.180)+(0.50-0.18)x0.075+0.050%0.255
+0.535 x0.050/2 + (0.50-0.230)x0.255/2]x2.4=0.57 T/m, 27— |
FLc=0.24024 m2

18

86.5
53.5

Thé tich lan can: L

Vic=2%0.24*243 = 116 m3

75 | | 255

15+
~ Cdu tao go chdn banh: s
Thé tich bé tong gd chan banh:
Vgen= 2x(0.25x0.35-0.05%0.005/2)x229=39.5 m°
Cbt thép lan can,go chan:
MCT— 0,15x (101 +39.5) =215T PP

#5F

(R




(ham luong cbt thép trong lan can. g chian banh iy bang 150 kg/ m3)
DW.& = 2'5625X10 :12.825@
m

* Khéi liwong bé tong ciia dam.

200

200

N
B
° gllgy

Kich thuéc phin bé téng ciia dam lién hop

Dién tich mat cit 1a:
F=2,0%0,2 +2*0,05*0,05*1/2 + 0,3*0,05 = 0.298 (m?)

Thé tich ctia mot dim 30 (m) 13: V4, = 30%0.298=9.834 (m°)

Thé tich ctia mot nhip 30 (m) 1a: V inhip = 5.9.834 = 78.67 (m®)
- Téng khbi luong bé tong cua7 nhip 33 (m) la:

V=78.67*7=550.7 (m°)

- Ham luong cdt thép dam 1a 150 (kg/m®)

Vay khéi luong cbt thép 1a: G¢; = 150*550.7=82605.6kg =82.605T
B. Khoi lwong thép ciia két cau nhip:

* Khoi luong thép ciia dam chii: 1 o
57 510 3
12
[
e 54 2
~
3
L L5
30—+
SO , 3 ;a3 5——F
Hinh vé : Kich thudc phan thép cua dam lién hop.

Dién tich mat cat la:
F=0,3*0,03 + 1,21*0,02 + 0,3*0,03 + 0,35*0,03 = 0.0527(m?)
Thé tich cua mot dim 33 (m) 1a: V gm = 33%0.0527=1.74 (m°)
Thé tich cia mét nhip 33 (m) 1a: V= 8%1.74=13.91 (m°)
Téng khéi lugng thép ciia 7nhip 33 (m) la:
G = 13.91*7*7.85=764.35 (T).
* Khoi heong thép ciia dam ngang:
- Dam ngang 13 thép hinh U40, c6 trong luong trén 1 mét chiéu dai
gan= 0,0483(T/m).
-Toan cau c6 tat ca 77*7=539 dam ngang,mdi dam ngang c6 chiéu dai 1a 1.24m.
Céach déu 3 m bd tri dAm ngang vio sudn ting cuong.Vay tong khdi lugng
thép ctia ddm ngang 1a:




G; = 1.24*539*0.048=32.55T.
* Khoi leong thép ciia swon ding:
Toan ciu co tat ca 1848 suwon dimg .(1 nhip c6 2*33=66 suon dimg). tong khdi luvong
thép cua suon dung la:
G; =1848*0.0029*7.85 = 42.12 (T).
2. Chon cic kich thwéc so bd két cau phin dwéi:

- Kich thuée so bd ciia md ciu:

M54 cau duoc thiét ké so bod 12 md chit U, duoc dit trén hé coc khoan nhdi. Mé chir U
¢ nhiéu vu diém nhung néi chung tén vat liéu nhat 13 khi c6 chiéu cao 16n, mb nay co
thé dung cho nhip c6 chiéu dai bat ky.

- Kich thuéc try cau:

Tru ciu gém co 6 tru (T1, T2, T3, T4, T5),duoc thiét ké so bd c6 chiéu cao tru T1
cao 5.13(m); tru T2 cao 6.7(m) ; tru T3 cao 8.24(m) ) ; tru T4 cao 7.8(m) ) ; tru TS cao
5.71(m)

~
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2.1.Khoi lwong bé téng cét thép két ciu phan dudi :

* Thé tich va khéi lwong mé:

a.Thé tich va khéi liong mé:

-Thé tich bé méng mot md
Vpm = 2 *5%10 = 100 (m°)
-Thé tich tuong canh
Vi = 2%(2.6*5.9 + 1/2*3.2*4.45 + 1.5%3.2)*0.4 = 18 (m°)
-Thé tich than mb



Vim = (0.4*1.6+4.0%1.4)*10 = 62.4 ( m°)
-Téng thé tich mot mé
Vimé = Vom + Vie + Vim = 100 + 18 + 62.4 =180(m°)
-Thé tich hai md
Vams = 2%180= 360 (m®)
-Ham luong cdt thép md 14y 80 (kg/m?)
80*360= 28800 (kg) = 28.8 (T)

b.Méng tru cdu:

» Khéi luong try cau:
- Thé tich mii tru (ca 5 tru déu co V,; giéng nhau)

Vatm= Vi+ Vo= 0.75%10%2 + { el }*0.75*2: 27 (m?)

- Thé tich bé tru : cac tru kich thudc gidng nhau
So bo kich thude moéng : B*A= 10*5-0.5%0.5=39.75 (m?)
Vi = 2%39.75 = 79.5 (m®)

- Thé tich than tru: Vry

+Tru T1 cao 5.13-1.5=3.63 m

V 1y =(4.6*1.4 + 3.14*0.7%)*3.63 = 29.0 (m°)
+Tru T2 6.7-1.5=5.2 m

V % = =(4.6%1.4 +3.14%0.7°)*5.2= 41.5 (m°)
+Tru T3 cao 8.24-1.5=6.74 m

V 3= 4.6%1.4 +3.14*0.7°)*6.74 = 53.78 (m°)
+Tru T4 cao 7.8-1.5=6.3 m

V %4 =4.6%1.4 +3.14*0.77)*6.3 = 50.2 (m°)
+Tru T5 cao 5.71-1.5=4.21 m

V°, = 4.6%1.4 +3.14*0.7°)*4.21 = 33.6 (m°)



—» Thé tich toan bé tru (tinh cho 1 tru)
V11 = Ve + Vi +Vie= 79.5+ 29 + 27 = 135.5(m°)
V12 = Vi + Vigr +Vie = 79.5+ 41.5 + 27 = 148 (m°)
V13 =Vpg + Vi +Viny = 79.5+ 53.78 +27= 160.28 (m®)
V14 = Vi + Vir +Vine = 79.5+ 50.2 +27=156.7(m°)
V15 = Vor + Vir +Vinr = 79.5+ 33.6+27= 140.1(m°)
— Thé tich toan bé 6 tru:
V = V1t Vot Vg + Vi + Vs
=135.5+148+160.28+156.7+140.1 = 740.58 (m®)
Khbi lugng try: Gy,= 1.25 x 740.58x 2.5 = 2314.3 T
So bd chon ham lugng cbt thép than tru 1a 150 kg/m®, ham luong thép trong mong tru 1a
80 kg/m>,ham luong thép trong mil tru 1a 100 kg/m®
Nén ta c6 : khdi lwong cdt thép trong 5 tru 1a
my=740.58* 0.15+79.5x0.08+27x0.1=120.147 (T)

2.2. Xac dinh swc chiu tai cua coc:

vat liéu :

- Bé tong cap 30 co .’ =300 kg/cm2

- C6t thép chiu lyc Al c6 Ra=2400kg/cm®
* . Stkc chiu tai cua coc theo vt liéu

Stre chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stc chiu tai cia coc theo vat liéu lam coc tinh theo cong
thurc sau
Pv=¢.P,.
Vi P,, = Cuong do chiu luc doc truc danh dinh c6 hoac khong co udn tinh theo cong
thue :
Pn=o{m.mof’.(Ac - Ag) + f,.Aq)= 0,75.0.85[0,85. f.".(A¢ - Ag) + F.A4]
Trong do :
¢ = Hé s stc khang, ¢=0.75
my,m; : Cac hé s6 diéu kién lam viéc.
f.” =30MPa: Cudng do chiu nén nhé nhat cua bétong
fy =420MPa: Gidi han chdy déo quy dinh cua thép
A.: Dién tich tiét dién nguyén cua coc
A.=3.14x1000%/4=785000mm’
Ag: Dién tich cta cbt thép doc (mmz).
Ham luong cbt thép doc thudng hop 1y chiém vao khoang 1.5-3%. voi ham luong 2% ta
co:
Ay=0.02xA.=0.02x785000=15700mm?’
Vay strc chiu tai ctia coc theo vat ligu la:
Py =0.75x0,85x[0,85x30x(785000-15700)+ 420x15700] = 16709.6x10°(N).
Hay Py, = 1670.9 (T).
* Sirc chiu tdi ciia coc theo dit nén: P=Pan
-Stre chiu tai cua coc dugc tinh theo cong thirc sau: (10.7.3.2-2 22TCN-272-05)




Vi coc ma sat: Pan = @pg*Ppt®gs*Ps
Co: Pp = 0p-Ap
Ps = Qs.As
+P, : strc khang miii coc (N)
+P; : strc khang than coc (N)
+(p : strc khang don vi miii coc (MPa)

+(s : stc khang don vi than coc (MPa)
0,=0,0025.N; <0,19(MPa)_Theo Quiros&Reese(1977)
+A\ : dién tich bé mat than coc (mmz)
+A, : dién tich miii coc (mm?)
+@qp - h¢ s stre khang déi véi ste khang miii coc quy dinh cho trong Bang 10.5.5-3
dung cho cac phuong phép tach ro1 stic khang cua coc do stre khang cua miii coc
va stee khéng than coc. Ddi vé6i dét cat ¢, = 0,55.
+(gs : hé s6 strc khang d6i voi strc khang than coc cho trong Bang 10.5.5-3 diing cho
cac phuong phép tach roi strc khang ctia coc do strc khang ciia miii coc va suc
khang than coc. D6i vai dat sét Pgs = 0,65.D6i véi dat cat ¢gs = 0,55.
- Stkc khdng thdn coc ciia M6 :
Khi tinh strc khadng thanh bén bd qua 1D tinh tir chan coc trd 1én.
Strc chiu tai cua coc tru M1 theo ma sat thanh bén

Chiéu | Chiéu Dién tich
day |day tinh bé mit coc|  _ 3 _
Lop dat| thuc | toan Ttrh‘f‘;}g N | A=L.P qS‘O’O(?(ZNESjN'lo Ps(—KAI\\sl-)qs
L L :3,142-|—tt
(m) (m) (m)
Lop 1 3 3 Vira 8 31.4 50 1570
Lop 2 6 6 Vira 18 18.8 87.5 1645
Lop 3 9 9 Chatvira| 9 28.3 100 2830
Lop 4 0 2 Chat | 36 6.28 50 314
> P 6045

-Strc khang miii coc:
Pp = 0,057.N.10% = 0,057.20.1000 =2280 (KN)
Téng surc chiu tai cua mot coc don:
P4n = 0,55.Pp+0,55.P5 = 0,55x2280+0,55x6045 = 4578 (KN) =457.8(T)
- Stec khdng thdan coc cua Tru -
Khi tinh strc khang thanh bén bo qua 1D tinh tir chan coc tro 1én.
Siec chiu tdi cua coc tru T3 theo ma sdt thanh bén




Dién tich

Chidu Cégé“ be mit
, day | & coc _ 5 | po
Lop thue tlr!h Trang | | A=LyP 0s=0,0025.N.10° | Ps=A.0s
dat L't t(l)_an thai :3!142'Ltt (KN) (KN)
m it (m )
(m) (m)
Lop 1 4 4 | via | 8] 1256 20 251.2
Lop2 | 7 7 | viua | 18| 21.98 45 989.1
Lép3 | 10 10 | Chat | g | 314 225 706.5
Vua

Lopd | o 2 | Chit | 36| 6.28 90 565.2
> P, 2512

-Strc khang miii coc:
P» = 0,057.N.10° = 0,057.36.1000 = 2052(KN)
Téng strc chiu tai cia mot coc don:
P4n = 0,55. Pp+0,55.P5 = 0,55x2052+0,55x2512= 4710(KN) =471(T)

3.Tinh toan so lwong coc mong mo va tru cau:

3.1.Tinh tai:
*Gom trong luong ban than mé va trong luong két cau nhip

-Do trong lugng ban than 1 dam dic trudc:
Jach= 0,785*24=18.84 (KN/m)
- Trong lugng moi nodi bén:

- Do dam ngang :
gn=(H-Hp-0.25)(S - by)(bw/L1).7c

Omn= Hy*bimn *7 ¢ = 0.02%0.5% 24 = 2.4 (KN/m)

Trong d6: L;=L/n=29.4/4=7.35 m:khoang 2 dam ngang.
=>04n=(1.6-0.2-0.25)x (2 - 0.2 )x(0.2/7.35)x24 = 1.59 (K/m)

- Trong lugng cua lan can:

Oic = P 1c ¥2/n=0.57*2/5=0.228T/m=2.28 KN/m
~ Trong luong 16p phit mit cau:

Oip =4.5 KN/m
3.2. Xdc dinh ap luc téc dung 1én méo:




tah tyi

29.4m

Hinh 3-1 Duong dnh hwdng dp liec 1én mé
DC = Pg*t(9aimtImntTian can) X
=(200x2.5)+[1.884x5+0.159+0.45+0.228+0.11]x0.5%x29.4= 665.4 T

DW = gigppnaXe =0.45x0.5x29.4= 6.98T

-Hoat tai:
Theo quy dinh cta tiéu chuin 22tcvn272-05 thi tai trong dung thiét ké 1a gid tri bat loi
nhat ctia to hop:

+Xe tai thiét ké va tai trong lan thiét ké

+Xe tai 2 truc thiét ké va tai trong lan thiét ké

+(2 xe tai 3 truc+tai trong lan)x0.9
Tinh ap luc 1én mé do hoat tdi:

+Chiéu dai nhip tinh toan: 29.4 m

3 29.4 /25”

]

0.93T/m

IR R R R R RN RN R Y

11T 11T

—Qvﬁ 1.2m

14.5T 145T 35T
43m | 4.3m

1J//

0.961 0.859 0.717

Hinh 2-2 So do xép tdi lén dwong anh hwdng dp lwc mé

Tir so dd xép tai ta c6 phan luc géi do hoat tai tdc dung nhu sau
- Vi t6 hop HL-93K (xe tai thiét ké+tai trong lan):
LL:nm(l+IM/lOO)(P,y,) + n.mW;,.o



Trong do:
n :sblan xe n=2
m : hé sb lan xe
IM:luc xung kich cta xe, khi tinh mé tru dic thi (1+IM/100)=1.25
P; : tai trong truc xe, yj: tung d§ duong anh hudng
o:dién tich duong anh hudng
W an: tai trong lan
W|gn:0.93T/m
+L L e14i=2X1x1.25%(14.5+14.5x0.859+3.5x0.717)+2x1x0.93x(0.5%x29.4)=101.9T
+ LLge tai 2 truc= 2X1x1.25x(11+11x0.961)+2x1x0.93x(0.5x30.4)=82.2 T
Vay t6 hop HL duoc chon 1am thiét ké

Vay toan bo hoat tai va tinh tdi tinh todn tac dung lén bé mo la:

N Nguyén nhan T héi b h
01 e DW L rang thai glf)'l an
luc Cuong do 1
(y0=1.25) (yw=1.5) (yL.=1.75)

P(T) | 665.4 x1.25 6.98 x1.5 101.9x1.75 1020.545

3.3. Xac dinh ap luc tac dung tru:
twh tv

PN PP PP P P P PP P A A A A A A

1

Hinh 2-3 Puong anh huong dp lyc lén tru

DC = Piry*+( 9dim™Imnt Jian can) X
= (169.725x2.5)+ ([1.884x5+0.159+0.45+0.228+0.11]x30
=755.1T

DW = gigpphaX =0.45x30=13.95T

-Hoat tdi:



145T 1457 35T

4.3m 4.3m
9.3T/m
P A P P P A P A P A P P A A A A A A A A

0.861 1 0.861

11T 11T

Ll2m 0.93 T/m

A A P PP P AP P P P PP A A A A P A A A A
1 30m 7 30m 7
U0.96
1

14.5T 1457 35T 14.5T 145T 35T

£4.3m$4.3mi 15m [43m{43m 0.93T/m
ALV UV VS S LSV

0.239 0.377 0.516 1 0.861 0.722

Hinh 2-4 Puong anh huong dp luc lén mong
LL=n.m.(1+IM/100).(P;.y;)*n.m.W,3, ®
Trong do
n: s6 lan xe, n=2
m: hé s6 1an xe, m=1;
IM:luc xung kich cua xe, khi tinh md tru dic thi (1+IM/100)=1.25
Pi: tai trong truc xe, yj: tung do duong anh hudng
o:dién tich duong anh hudng
W, ;n: tai trong lan
W,3,=0.93T/m
+T6 hop 1: 1 xe tai 3 truc+ tt 1an
LL eai=2X1x1.25x(14.5+14.5x0.861+3.5x0.861)+2x1x0.93x30=132.655 T
+T6 hop 2: 1 xe tai 2 truc+ tt lan
LLxe tai 2 truc= 2X1x1.25x(11+11x0.96)+2x1x0.93x30=111.56 T
+T6 hop 3: 2 xe tai 3 truc+ tt 1an



LL eai=2X1x1.25x[14.5%(1+0.861)+3.5x0.722+3.5x0.516+14.5x(0.239+0.377)]
+2x1x0.93x30 =160.3 T
Vay t6 hop HL duoc chon 1am thiét ké
Téng tai trong tinh dudi day dai la

NG Tinh tal x hé so Trang thai gi61
lu.c DC DW LL han

' (y0=1.25) (yw=1.5) (yLL=1.75) Cudng do I
P(T) | 755.1x1.25 13.95 x1.5 160.3x1.75 1294.2

3.4. Tinh sé coc cho méng tru, mo:
N=PXP/Pqc

Trong do:

B: hé sd ké dén tai trong ngang;

B=1.5 cho tru ,= 2.0 cho mé(md chiu tai trong ngang 16n do ap luc ngang
cuia dat va tac dung ctia hoat tai truyén qua dat trong pham vi ling thé truot cua dat dap
trén mo).

P(T) : Tai trong thang dtng tac dung 1én méng mb, try di tinh & trén.
Pcoc:min (Pvi,Pna)

H Tai , ,
ang Tén Pvl Pnd Pcoc al Héso | sococ | Chon
muc trong
Trugita | T3 | 1670.9 | 471.0 |471.0 1245.3 1.5 2.75 8
Mb M1 | 1670.9 | 457.8 |457.8 1020.55 2 2.28 6

4. khéi lwong dat dip hai dau ciu.

Chiéu cao dat dap ¢ ddu mb 13 5 m nhu vay chiéu dai doan duong dau cau 1a: L g, =
5.8+4.2=10m, d6 doc mai taluy 1:1.5
Vi = (Fro™ Lgu cio)*K = 2%(5%11.5* 10)*1.2= 1380 (m°)
K: hé sb ddpnén k=1.2

5. Khéi lwong cic két kau khac:
a) Khe co gién
Toan cau co 6 nhip 30 (m), do d6 c6 7 vi tri dat khe co gién dugc lam trén toan bd bé

rong cau vi vy chiéu dai chiéu trén toan bo cau 1a: 7#10 = 70(m).
b) Géi cau

, Gbi cau cua phan nhip don gian duoc bd tri theo thiét ké, nhu vy mdi ddm can c6 2
g061. Toan cau c6 2. 5. 6 = 60 (cai).
¢) Pén chiéu sing




Dua vao d6 doi cta dén va nhu cau can thiét chiéu sang trén cau ta tinh dugc sb dén
trén cau. Theo tinh todn ta bd tri dén chiéu sang trén ciu so le nhau, mdi cot cach nhau
43.4(m), nhu vdy sd dén can thiét trén cau 1a 10 cot.

d) ong thodt nirde

Duya vao luu lugng thoat nude trén mat cau ta tinh ra sd 6ng thoat nude va bd tri nhu
sau: 6ng thoat nudc duoc bd tri ¢ hai bén cau, bd tri so le nhau, mdi onga cach nhau
10(m), nhu vy s6 dng can thiét trén cau 1a 44 dng.

IV. Du kién phwong 4n thi cong:
3.1.Thi cong mo:
Budce 1:
- San 0i mit bang (dung may i). Pinh vi tim coc.
- Lam lan trai cho can by cong nhan
- Tap hop may mée thiét bi vat liéu chuén bj thi cong mb
Budc 2: Pbi véi mong coc khoan nhdi
- Dinh vi tim coc,lép dat, dinh vi may khoan. Dung may khoan
- Tién hanh khoan coc dén cao do thiét ké.
- Vé sinh 18 khoan,ha 10ng thép,d6 bé tong theo phuong phap ‘ORTP’ trong
nuoc
Budce 3
- Dung may xtc két hgp nhan luc ddo hdé mong dén cao do thiét ké.(mong coc
va mong nong )
- Bap dau coc vé sinh h mong
- Rai da dim dém day 30cm, d6 bé tong 16p 16t 10cm
Budc 4
- B4 tri cbt thép dung van khudn bé
- D6 bé tong bé mb
Budce 5
- B4 tri cbt thép dung van khudn than md
- D6 bé tong than md dén cao do da ké gbi
Budce 6
- B4 tri cbt thép dung van khudn va do bé tong phan con lai.
- Pip dit non mé va hoan thién.
3.2. Thi cng tru cau:
Bude 1:
- Dung phao chd ndi dan ra dén vi tri thi cong try bang cac may chuyén dung.
- Phao chd ndi c6 ddi trong dé dam bao an toan thi cong.
Budc 2: Bdi véi mong coc khoan nhdi
- Dinh vi tim coc,lép dat, dinh vi may khoan. Dyng may khoan
- Tién hanh khoan coc dén cao do thiét ké.
- Vé sinh 15 khoan,ha 10ng thép,dd bé tong theo phuong phap ‘ORTD’ trong
nudc
- Po dac xac dinh tim try, tim vong vay coc van thép, khung dinh vi
- Ha khung dinh vi, dong coc van thép. Vong vay coc van

- Cb dinh phao tro n6i
- Doéng vong vay coc van thép

- D06 bé tong bit day theo phwong phap vira dang



Hut nudc ra khoi hé mong

X6i hat vé sinh day hé mong

L'Zip dung van khuon, cbt thép va do bé tong bé tru

Sau khi bé tong tru di cuong d6 dao phép lap dung van khuodn cbt thép do bé
tong than tru

Hoan thién try, thio d& da gido van khuén, dung baa rung nhé coc van thép
thao do hé théng khung vay coc dinh vi

3.3.Thi cong két cau nhip:

-Thi cong phén két cdu nhip:

Céc ciu kién lip ghép bao gém: cic doan dam chu, cac chi tiét moi nbi, hé
lién két ngang...duogc ché tao & trong nha may. Cac vau neo ciing han trudc
vao dam chu.

Lap rap cac d6t dam thép, hé lién két ngang trén bai lip ¢ dau cau. Noi cac

nhip thanh h¢ lién tuc.
Lao dam bang phuong phap kéo doc bang to1 va cap.
Lap véan khuon va cot _thép ban mat cau.
D6 bé tong ban mit cau, van chuyén bé tong bing may bom bé tong.
Lam 16p mat cau, 6ng thoat nudc, lép dat lan can va hoan thién.

Du kién thoi gian thi cong: 2 nim

TONG MUC PAU TU CAU PHUONG AN II

TT Hang muc Ponvi | Khéilong | Pongia(d) Thanh tién (d)
Tong miic dau t d A+B+C+D 50,615,460,666
A | Giatridwtoan xay lip d AHAI 41,920,609,100
Al | GiatriDTXL chinh d I+ 37,473,281,000
| | Kétchuphantrén d 25,729,.275,000
1 | bétongdamliénhop m’ 2757 25,000,000 6,767,500,000
2 | Cotthépdam iénhop T 36.053 20,000,000 722,060,000
3 | thépdamliénhop T 38235 35000000 13752,250,000
4 | thépddmngang T 165 40,000,000 640,000,000
5 | thépsongiacong T 21.12 40,000,000 820,800,000
6 | batonglancan m 116 2,000,000 232,000,000
7 | cdtthéplancan T 174 25,000,000 435,000,000
8 | ghiciu Céi 112 12,000,000 | 1,344,000,000
9 | khecogitn m 100 7,000,000 700,000,000
10 | 1opphimitciu m° 49223 5,500,000 2,707,265,000
11 | dngthGandepve cal 44 350000 15400,000
12 | diénchibusing oot 10 35,000,000 350,000,000
Il | Kétciuphandéi 23,544,520,000
1 | Cockhoannhdi m 611 7,000,000 4554,000,000




TT Hang muc Ponvi | Khdilong | Donga(d) Thanh tién (d)
2 | Betongmd, m 88336 5,000,000 4,831,800,000
3 | Cotthépmd, ty T 9233 20,000,000 1,856,600,000
4 | Cong trinh phutrgy % 20 Il;...1; 1452,120,000
111 | Ponghaidau ciu 199486,000
1 | Papdat m’ 1628 62,000 100,936,000
2 | Mong+mitdong It 115 370000 42,550,000
3 | Bahocxay m° 100 560,000 56/000,000
All | Giatrixay Eip khac % 10 Al 7447328100
1 | Sanlépmétbingthi cong
2 | CTphucvuthicong
Chuyén
3 | quanméy,DBGTlan
B | Chiphikhédc % 10 A 4,192,060910
1 | KSTK tvanbaohiém
2 | Chiphibanquinly
Khanh thanh bin giaodén
3 |hbi
4 | Chiphiraphdbommin
C | Trotgia % A 2,096/030455
D | Duphong % A+B 3406,760,201
Chitiéu Im’ ciu 17,350,159




PHUONG AN 3: CAU GIAN THEP

LMt ciit ngang va so do nhip
-Khd cau 9 +2x 0.5m

- Gian c¢6 duong bién song song c6 thanh dung thanh treo.
- Chiéu cao gian H= 8 m.
- Chiéu rong khoang gian d = 9.5 m.
- S6 khoang dan n = 10.
- Thép hop kim thép co:
+ Cuong do chiu lyc doc truc R, =2700kG/cm?.
+ Cuong d0 chiu nén khi udn R, =2800kG/cm?.
+ Trong lwong riéng =7.85 T/m°,
- Khoédng céch tim 2 gian cha :B = 9.0 m.

- Chiéu dai tinh toan gian cau L = 60 m.
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Hinh 4.18. Céu tao hé dam mdt cau

165

165



1. C4u tao hé mit ciu.
-Lép phit mit cau gom 4 16p:
+ Bé tong asphan 5 cm
+ L&p bao vé (bé tong ludi thép)3 cm
+ L&p phong nude 2cm
+Lép dém tao doc 2 cm
+ Chiéu day trung binh cta 16p phii mit cdu dy, = 12 cm va y =2,25T/m3
2. Xac dinh tinh tai.
* Tinh tai giai doan I:
-Trong lugng ban BTCT mat cau: gme = 2.5(0.2x9+ 0.15x4.8) = 6.3 T/m.
- Trong lugng h¢ mat cau c6 dam doc, dAm ngang khoang 0.08 T/m?
" Trong luong dim d& duong ngudi di bd 0.04 T/m?
= Tinh tai giai doan I 1a :
Q4 = 5.61+0.08x8 =6.25 (T/m)
Tai trong phan bd cho mot dam 1a.
gL =6.25/5=1.25 (T/m).
* Tinh tai giai doan II:
-Trong lugng 16p phii mit cau
Oip = 0,12 x9x2,25= 2.43 T/m
Vay thé tich 16p phu mét cau cho mét nhip 13 :
VIp = 0,12 x9x60 = 64.8 m3
- GO chin banh:
Trong luong go chin banh:
gcb=2 x(0.2 + 0.15) x0.3 x2.5 = 0.525 T/m
Thé tich ctia g& chan banh
V = 2x(0.2 + 0.15) x0,3x180 = 37.8 (m°)
Trong lugng lan can:
gic = [(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2
+(0.50 - 0.230)x0.255/2]x2.5
=0.6006 T/m
Thé tich lan can: V ja can = 2X0.24x240 = 115.2(m°)
= Tinh tai giai doan I 1a :
g2 =2.97 +0.525 + 2x0.6006 = 4.696 T/m
* Trong luong gian chu dugc tinh bang cong thic:
axn, xk+ I‘1X Jame T Mo (Ine + glk)E XL
i—nz xbx(1+a)L

gdan =



Trong do :

g — Trong lugng gian chi (ddm) trén 1m dai

n..n,n, : 1a cac hé sé vuot tai hoat tai ,tinh tai va cac 16p mit cau .

Theo tiéu chuan 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25
K — Tai trong phan bd déu cua hoat tai c6 ké dén hé s6 xung kich va hé s6 phan phdi
ngang

IM
K= m(1+ mJnHLQSth + nngbqng

Véi : kg - Tai trong tuong duong cua mét lan xe 6t6 tra voi duong anh hudng tam giac
co dinh & % nhip :

145KN 145KN 3.5KN

15 43 43 45

0.821
0.75
0.678

—

_ Pxy, _ 14.5x(0.821 +0.75) +3.5x 0.678
w 0.5x60x0.821

1 - Hé sb phan phdi ngang ctia 6t0

Kea =1.02 T/m

m — Hé s6 1an xe = 1 (Hai lan xe)

IM: lyc xung kich tinh theo phan tram; IM=25%

Téi trong phan bd déu ciia ngudi di bo : 0.3x1.5 = 0.45 (T/m).

g, : Trong lugng hé dim mit cau trén 1m? mit bang giita hai tim gian (khi c6 ddm
ngang va dam doc hé mit cau) 1ay so bd 14 0.1 T/m2 => gdmc = 0.1 x 9 ==0.9 T/m.
R — Cuong d6 tinh toan cia vat lidu. R =27000 T/m? ( Tinh véi ciu gian)

v - Trong luong riéng cua thép : y = 7.85 T/m°

L — Chiéu dai nhip tinh toan ctia gian : 1 = 60 m.

a,b — Hé sb dic trung trong luong. So bd chon: a=b=3,5

o : 12 hé sb tinh dén trong luong cta hé lién két, léy =0,1

3. Tinh toan hé s phan phoi ngang ciia gian chi:

- Tinh theo phwong phap don bay.

So @ tinh nhu hinh v&:
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Hinh 4.19.S0 dé tinh hé s6 PPN
- Ta xép tai doan xe HL-93, ngudi. Ta duoc hé sé phan phdi ngang nhu sau.
Doan xe HL-93: ny93 = 0.5x(0.866+0.656+0.517+0.308) = 1.174

Nguoi di bo : Npeusi =(1.23+1.05)x0/2 =0
=> Tai trong twong duong :
IM

K= m(1+ mjnHme +n,,ba,, ZIXL25x1.174x0.747 + 0x1 5x0.3= 1.866 T/m

_ axn xk+ I‘lxgdmc +N, (g, + glk)E XL

ggian - R

——-n,xbx(1+a)L

4
s _35x1.75x1.866 + §.5x4.696 +1.25x (5.61+0.9) x3.5
=~ Ggien = 27000

———-1.1x3.5%60
7.85

- Trong lugng gian dugc nhan véi hé s6 cdu tao ¢ = 1.8

~ Trong lugng cua hé lién két 1a:

O = 0.1 X Ggian = 0.1 X 2.088= 0.2088 T/m

x60=1.16 T/m



- Trong lugng cua 1 gian chinh la:
Gg = ggian + glk = 2.088 +0.2088= 2.2968 = 2.3 T/m
=> Trong lugng thép ciia toan bd 1 két cdu nhip 14 :
Gy=2.3x60=138T
=> Trong luong thép cua toan bd 3 nhip la :
Ggian = 3x138 =414 T
4. Tinh todn khéi lwong méng mé va tru cau
a . Méng mé M1

cButlomeée ml
TL 1:100

5800

e

1400+

5300

2000

. 7 \
vat %
50x50

P, SPa
100030001000

+ Khoi luong mo cau :

»  Khéi lugng tuong canh : V= 2*(1.5%7.1+3.88*6.55*0.5+6.55%3.22)*0.5
= 44.45 m°
> Khdi lugng than md
V= (3.2¥1.5%12,5) = 60 m®
Khdi lwong tudng dinh: V= [(0.5%1.5]*12,5 = 9,375 m®



» Khéiluong bé md : V= 5*2*13,5 = 168,75 m®
» Ta c6 khéi lvong mot md : Vi = 44.45+60 +9,375 +168,75 = 282.60 m°
> Khoi lugng hai md : V =282,6 * 2 = 656 (m®)

So bd chon ham lugng cdt thép trong mb 80 kg /m?

Khéi luong ¢t thép trong md 14 : G = 0.08%656 =4521 T

% Xac dinh sb coc trong mé M1

- Lyc tinh toan dugc xac dinh theo cong thurc:

Q= Z m:YiQ;
Trong d6:  Q; = Tai trong tiéu chuin
n.y;: Hé sb diéu chinh va hé s tai trong
~ Hé sb tai trong duoc 1ay theo bang 3.4.1-2 (22TCN272-05)

» Do tinh tai
Puong anh huéng ap lwc 1én gbi

60m

—

Puong danh hudng dp e 1én mo MO
- Dién tich dwong anh hwéng ap lwe gdi : ©=30 m?
+ Phéan luc do tinh tai nhip
DCpip = 1.25*(6.422+2*3.41)*30 = 496,6 T
+ Phan luc do tinh tai ban than Mo
DC,, = 1.25*282,6*2.5= 883,12 T
+ Phan lyc do tinh tai 16p phu va lan can go chin
DW =1.5*%4.696*30=211,32 T
» Do hoat tdi
Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL = n.m.y.(1+%).(Pi yi )+ 1.75 & (PL + WL)
Trong do:

n:Solanxe,n=2.

m: H¢ so lan xe, m = 1.



IM : Lyc xung kich (lyc dong ) cua xe, Theo 3.6.2.1.1

y + Hé sb tai trong, y = 1.75
ong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét ké gdm tai trong 9,3KN/m phan bd déu theo
chiéu doc.

+PL : Tai trong nguoi, 3 KN/m? = Tai trong ngudi bd hanh phan bd doc trén cau
[aPL=0*3=0KN/m
+ Chiéu dai tinh toan ctia nhip L = 60 m

+ Pudng anh hudng phan lyc va so d6 xép xe thé hién nhu sau:

P=14.5T P=14.5T P=3.5T

! [ 1 [ 1
43m 43m ’i'

1 1

0.928
1!/‘ 0.856
I 1 ] ]
60m

:

1.2m

0.98
Y]

So do xép tdi 1én dwong anh huéng dp luc mo




Tir so dd xép tai ta xac dinh duge phan Iyc gbi do hoat tai tac dung.
- Véi t6 hop HL-93K (xe tai thiét ké + tai trong nguoi+tai trong 1an)
LLp 93k = 14.5%(1+0.928) + 3.5x0.856 +30x(2x0.45+0.93) =85,85 T
~ Vi t6 hop HL-93M (xe hai truc + tai trong 1an)
LLp93m = 11x(1+0.98) + 30x0.93=56,61 T
= LLmax = Max( LLy93x; LLpi-gam) = LLpi.0sk = 85,85 T
- Khi x€p 2 lan xe bat lg1 hon ta c6 phan lyc 1én m6 do hoat tai
LL =2x1x1.75x1.25x[14.5x(1+0.928)+3.5x0.856)]+1.75x 30x (2x0.45+0.93)
=226,073T
Téng tai trong tac dung 1én day dai
Ppay aai = 496,6+ 883,12 + 211,12 + 226,073 =1816,91 T
- Xac dinh sire chiu tai cua coc:
Du kién chiéu dai coc 1a: 20 m
+Theo vat li€u lam coc:
+ Chon coc khoan nhoi bang BTCT duong kinh D = 1.0 m, khoan xuyén qua
cac 16p dat dinh c6 goc ma sat (¢ )i va 16p 4 Sét ¢ goc ma sat ¢f = 30°.
+ Bétong mac 300 c6 R, = 130 kg/cm?
+ Cbt chiu luc 18 & 25 All c6 F = 88,36 cm?, R, = 2400 kg/cm?
Xac dinh stre chiu tai ctua coc
» Strc chiu tdi ciia coc theo viat liéu :
=R, =@.(m.myRy. Fy+R,. F)
Trong do :
- (p:héséuénd(_)C(p:1
- my: hé sd diéu kién 1am viéc, do coc dugc nhdi bétong theo phuong dung
nén m; = 0,85
- m, : hé s6 diéu kién 1am viéc ké dén bién phép thi cong m, = 0,7
- Fy : Dién tich tiét dién coc Fy = 0,785 m?
- Ry : Cudng do chiu nén cua bétong coc
- R, : Cuong d6 cua thép chiu luc
- F,: Dién tich ¢t thép chiu luc

7.1002

= RS = 0,85x0,7x.{0,130x.( j+ 2,4x88,36} =1000.5 (T)

Sirc chiju tai ciia coc theo diéu kién dat nén xac dinh theo cong thirc :
Q =9xQ, =9,Q, + 9, Q€
Trong do :
o Q,: Strc khang d& cua mii coc (T) Q, =q, x A,



o Q. : Strc khang dd cua than coc (T) Q, =q, x A
o ¢, =0.55h¢ sb stre khang d& cua miii coc
0 @,=0.65hé s6 stc khang d& cua than coc
o g, : Strc khdng d& don vi cua mili coc (T/m2)
o (g, : Strc khang d& don vi cta than coc (T/m?)
o A, :Dién tich mili coc (m?)
o A :Dién tich ciia bé mat than coc (m?)
= Xdc dinh strc khang don vi ctia miii coc q, (T/mz) va ste khang miii coc Q ,
Mili coc dit ¢ 16p cudi cuing — da voi (c6 N = 30).Theo Reese va O’Niel (1998) co thé
udc tinh strc khang miii coc don vi bang cach sir dung tri s6 xuyén ti€u chuan SPT , N.
Vi N < 75thi g, =0.057 * N (Mpa)
Ta c6 strc khang miii coc don vi g, =0.057 x 20 = 1.14 (Mpa) = 114 (T/m?)
Q,=114*314*1.0%/4=134,235(T)
» Xac dinh suc khang don vi cua than coc g, (T/ mZ) va stre khang than coc Q,
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stic khang bén don vi ¢, cua than coc dugc xac
dinh theo cong thtrc :
- Trong dat dinh : 0, = axS,
Trong do :
= S, : Cuong do khang cit khong thoat nudc trung binh (T/m?)
S, =6x107 x N (T)
= o :h¢ so dinh bam
= Lép 1,3 catphasétS,=0.006 x 4 =0.024 (Mpa)
=> o =0.55
.= ax$,=0.55x0.024 = 13,2. 10 (Mpa) = 1.32 (T/m?)
- Trong 16p dét roi :
Theo Reese va Wright (1977) Strc khang bén don vi g, cta than coc dugc xéac
dinh theo cong thuec :
= g, =0.0028 N v6i N < 53 (Mpa)
» Lop2 - Cat min chat vira g, = 0.0028 x 8 = 0.0224 (Mpa) = 2.24
(T/m?)
Lop 4 — Cat tho 14n s6i g, = 0.0028 x 20 = 0.056 (Mpa) = 5.6 (T/m*

Béng tinh strc khang than coc trong nén dat



Lép | Chiéu dai coc trong 16p dat %(T/m? | As(m?) Q:(T)
(m) )
1 4,20 2.24 15.64 35.05
7
2 8,10 9.9 62.58 619.63
9 1
3 6,30 4.2 31.29 82.558
5
4 6.4 5.6 35.40 131.44
4
Ton 25 868.67
g 9
Tordotacd:

Stre chiu tai ctia coc tinh theo di€u kién datnén Q-

Qr=0.55*134.235 + 0.65*868.679 = 640.78 (T)
° Xdc dinh sé luong coc khoan nhoi cho mong moé M,
Phan lyc tai gbi do t6 hop tai trong & trang thai gidi han cuong do I 1a:
Rpiyaai = 1816,91 T
Céc coc dugc bd tri trong mit phang sao cho khoang cach giira tim cac coc a > 3d (d :
Puong kinh coc khoan nhdi). Ta co :

Vay $6 lugng coc so bo 1a :

ne= fx ~=20x om0
P 670,78

Véi S - Hé s6 kinh nghiém xét dén lyc ngang va mémen 4 =2.0

=4,7 (coc).

Dung 6 coc khoan nhdi ¢1.0 m b tri trén hinh vé.
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> Khbi luong than try :
V= 7*[7*2+3,14%22/4]+2*(3,14*1,5%/4)*6 = 141,18 (m®)
> Khdi lugng méng tru : V= (2.5x5x11) =137,5(m°)
» Khéi lwong dinh tru : V= 2x0.75x11.5 - 2x0.75x0.75/2= 67.875 (m°)
> Khéi lwong tru T2: V= 141,18+137,5+67.875 = 347,56 (M%)
Khéi lwong 2 tru: V = 347,56 *2 = 695.12 (m°)

So bd chon ham lugng cbt thép than tru 1a : 150 kg/m®, ham luong thép trong mong tru 14
80 kg/m3

Nén ta c6 :Khdi luong cbt thép trong 2 try 1a

G =0,15*(141,18 + 67,875)*2 + 0,08*137,5*2 =127,1 T

% Xac dinh so coc trong tru T2

- Lyc tinh toan dugc xac dinh theo cong thurc:

Q= Z m:YiQ;
Trong d6:  Q; = Tai trong tiéu chuan
n,y, : Hé s6 diéu chinh va hé s6 tai trong
- Hé sb tai trong duoc 13y theo bang 3.4.1-2 (22TCN272-05)

» Do tinh tai
Pwong anh huwéng ap lwe 1én tru

60 60
1

Duwong dnh hwong ap luc lén tru T2
- Dién tich duong anh huong ap luc gbi: = 60 m?
+ Phan lyc do tinh tai nhip
DCohip = 1.25%(6.422+2*3.41)*60 = 993,11 T
+ Phan luc do tinh tai ban than Mo
DCtru = 1.25*347,56*2.5 =1086,125 T
+ Phan luc do tinh tai 16p phu va lan can
DW = 1.5*%4.696 *60 = 422,64 T
» Do hoat tdi
Do hoat tai
- Do tai trong HL93 + ngudi (LL + PL)



LL = n.m.y.(1+%).(Pi yi )+ 1.75 @ (PL + WL)

Trong do:
n:S6lanxe,n=2.
m: Hé s6 1an xe, m = 1.
IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
7 + Heé sb tai trong, y = 1.75

(1+%) = 1.25, v6i IM = 25%

Pi , Vi :Tai trong truc xe, tung do duong anh hudng.
o : Dién tich duong anh huong.
+ Tai trong lan (LL): Tai trong lan thiét ké gdm tai trong 9,3KN/m phan bb déu theo
chiéu doc.
+ Chiéu dai tinh toan ctia nhip L = 60 m
+ Puong anh hudng phan luc va so d6 xép xe thé hién nhu sau:

P=0,93T/m 35 14 14’125 35 145 145
UV ) Ll VNN
60 m g _60m
LI

So do xép tii lén dwong anh hwéng dp lwe tru T2
Tu so dd xép tai ta xac dinh dugc phan luc géi do hoat tai tac dung.
-V6i to hop HL-93K (xe tai thiét ké + tai trong nguoi+tai trong lan)
LLp 03k = 14.5%(1+0.928+0.678+0.606) + 3.5x(0.856+0.75) +60x (2 X
0.45+0.93)
=162T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLpi.oam = 11x(1+0.98) + 60x0.93 =776 T
= LLmax = Max( LLyg3k; LLpi-oam) = LLposx =162 T
- Khi x&p 2 lan xe bat lgi hon ta c6 phan lyc 1én mo do hoat tai
LL = 2x1x1.75x1.25x[14.5x(1+0.928+0.678+0,606)+3.5x (0.856+0.75)]
+ 1.75x60 X (2x0.45+0.93)
=42050 T
Téng tai trong tac dung 1én day dai



Ppayaai = 1086,125+ 1816,91 + 422,64 + 420,50 = 3746,17 T
% Xac dinh strc chiu tdi cia coc:
Dy kién chiéu dai coc 1a : 20 m
+Theo vat liéu lam coc:
+ Chon coc khoan nhdi bang BTCT duong kinh D = 1.0m, khoan xuyén qua
cac 16p dat dinh co goc ma sat (¢f )i va 1op 4 Sét cd goc ma sat ¢ = 30°.
+ Bétong mac 300 c6 R, = 130 kg/cm?
+ C6t chiu lyc 18 & 25 All c6 F = 88,36 cm?, R, = 2400 kg/cm?
Xac dinh strc chiu tai ctia coc
» Sturc chiu tdi ciia coc theo vit li¢u :
= PR, = @.(m.my. Ry. Fy+R,. Fo)
Trong do :
- (p:héséuéndQC(p:1
- my: hé sd diéu kién 1am viéc, do coc dugc nhoi bétong theo phuong ding
nén m; = 0,85
- m, : hé sb diéu kién 1am viéc ké dén bién phép thi cong m, = 0,7
- Fy : Dién tich tiét dién coc Fy = 0,785m?
- Ry : Cudng dd chiu nén cua bétong coc
- Ry : Cuong do cua thép chiu lyc
- F,: Dién tich c6t thép chiu lyc
7.100%

= R, = 0,85X0,7X{0,130 X.( j+ 2,4X88,36} =1000.5 (T)

Sire chiu tii ciia coc theo diéu kién dat nén xac dinh theo cong thirc :
Q =¢xQ, = 24Qy + 2, Q. €
Trong do :

o Q,: Strc khang d& cua mii coc (T) Q, =q, x A,

o Q, : Strc khang dd cua than coc (T) Q, =q, x A

o ¢, =0.55h¢ s6 stc khang d& ctia mili coc

0 @,=0.65 hé s strc khang d& cuia than coc

o ¢, : Strc khang d& don vi cua miii coc (T/m)

o (, : Suc khang d& don vi cua than coc (T/m)

o A, : Dién tich mili coc (m?)

o A :Dién tich ciia bé mat than coc (m?)

= Xadc dinh strc khang don vi ctia miii coc q, (T/mz) va stc khang miii coc Q ,



Mili coc dit ¢ 16p cudi ciing — d4 voi (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé
udc tinh stc khang miii coc don vi bﬁng cach st dung tri sb xuyén ti€u chuan SPT, N.
Voi N < 75thi g, =0.057 * N (Mpa)
Ta c6 stic khang miii coc don vi q, = 0.057 x 30 = 1.71 (Mpa) = 171 (T/m?)
Q,=171*3.14*1.0%/4=134,235(T)
» Xac dinh suc khang don vi cua than coc g, (T/mz) va suc khang than coc Q,
- Trong 16p dét roi :
. S, : Cuong do khang cit khong thoat nude trung
binh (T/m?)
S, =6x 107 x N (T)
* ¢ :hésd dinh bam
= Lép 1,3 catphasétS,=0.006 x 4 =0.024 (Mpa)
=> o =0.55
.= ax$,=0.55x0.024 = 13,2. 10 (Mpa) = 1.32 (T/m?)
- Trong 16p dét roi :
Theo Reese va Wright (1977) Stic khang bén don vi g, cua than coc dugc xac

dinh theo cong thurc :
= g, =0.0028 N v6i N < 53 (Mpa)

= L6p2 - Cat min chit vira g, = 0.0028 x 8 = 0.0224 (Mpa) = 2.24

(T/m?
= L&p - Cat min chit vira q, = 0.0028 x 15 = 0.042 (Mpa) = 4.2 (T/m?)

L6p 4 — Cat tho 1an soi g, = 0.0028 x 20 = 0.056 (Mpa) = 5.6 (T/m Béng tinh strc

khang than coc trong nén dat

Lép |Chiéu dai coc trong 16p dat d, (T/m?) | As(m?) Q:(T)
(m)
1 4,20 2.24 15.647 35.05
2 8,10 9.9 62.589 619.631
3 6,30 4.2 31.295 82.558
4 6.4 5.6 35.404 131.44
Tong 25 868.679
Tir do ta co :

Strc chiu tai ciia coc tinh theo diéu kién datnén Q-
Q, =0.55*134,235 + 0.65*868.679 = 640,78 _



° Xdc dinh sé luong coc khoan nhoi cho tru T2

Phan lyc tai gbi do t6 hop tai trong & trang thai gidi han cuong do I 1a:
Rpayaai = 3746,17 T

Céc coc dugc bd tri trong mit phang sao cho khoang cach giita tim cac coc a > 3d (d :

DPuong kinh coc khoan nhéi). Ta c6 :

Vay ) luong coc so bd 1a :

n= px Rz 314817

———— =6 (coc).
P 640,78 (coc)

Vé6i B - Hé sb kinh nghiém xét dén lyc ngang va mémen S =2.5

DUNg6 coc khoan nhdi ¢p1.0 m bé tri trén hinh v&.
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Téng mirc dau tw phwong an lli

T Pon Khbi Pon gia Thanh tién
Hang muc cong trinh )
T vi lwong 1000 d 1000 d
Téng muc dau tu P/a 11 A+B+C 55,016,740
A | Gia tri du toan xay lap [+11+111 49,614,731
| Két cAu phan trén
1 Bon nhip gian thép T 552 35,000 20,320,000
2 | Bétong lan can,gd chin m’ 115,2 3,000 345,600
3 | Bétong Asphalt mit cau m® 184,8 3,200 700,400
4 Gbi cau thép Cai 8 2,200 20,600
5 Khe co gién m 50 3,000 150,000
6 L&p phong nuéce m® 91.3 300 28,500
7 Hé thong chiéu sang Cot 20 18,000 360,000
8 ong thoat nudc Cai 10 850 8,500
Tong I 23,963,856
1 Két cau phan duéi
1 Bé tong md m° 656 3,000 1,968,000
2 Cbt thép mo T 45,21 17,000 768,570
3 Bé tong try m> | 1042,67 3,000 3,128,010
4 Cbt thép tru T 127,1 17,000 2,160,700
Coc khoan nhdi D100 m 336 6,000 2,016,000
Cong trinh phu trg % (1+2+3+4+5)*20% 2,008,256
Tongll 12,049,536
1+11 36,013,392
Il | Xay lap khac(%) % (1+11)*10% 3,601,339
A= 1+1+111 53,614,731
B, | Chi phi khac(%) (1+11)*10% 3,601,339
1 | Khao sat thiét ké,QLDA %
) Dén bu , giai phong mat %
bang
3 | Ra pha bom min %
Tong B 3,601,339
A+B 53,216,070
C, Chi phi du phong(%) % (A+B)*5% 1,800.670

CHUONG VI




LUA CHON PHUONG AN KET CAU CAU

6.1 Phuong an 1:

6.1.1.Uu diém:

- Cong nghé thi cong cau nhip gian don ,dim BTCT UST d6 quen thudc véi cac nha thau
tai Viét Nam.

- Thiét ké va thi cong don gian hon so véi cac phuong an khac.

- Str dung vat li€u cuong do cao nén tiét kiém vat liéu.

- Po cung tét hon so véi dam BTCT thong thudng.

- Két cau vinh ctru,qua trinh duy tu bao dudng va sir dung, quan 1y t6t hon. Tiét kiém chi
phi.Str dung vat liéu co san tai dia phuong nhu cat,d4,soi.

- Do cimg ngang 16n nén hoat tai phan bd twong dbi dong déu cho cac dam,it bi rung
trong qua trinh xe chay va chiu céac tai trong khoe.

- Ban mit cau do bé tong tai chd cting dim nganglieen hop voi dim chil qua cbt thép
cho,do vay khéc phuc triét dé cac vét nit doc.

- Vi nhip don gian nén khong gdy nit khi nén try hodc goi.

- Gia thanh thap nhit.6.2.

6.1.2.Nhwoc diém:

- Chi tiét,kich thudc dam 16n,trong lwong didm ning nén gay khé khin trong viée van
chuyén,lao lap.Viéc lao dam cau phaisir dung thiét bi chuyén dung.

- Viéc cau lap kho khin hon so v6i dam bén lap ghép.

- Tinh toan khéi kém hon so voi dam ban 1ap ghép va do tai chd.

- Vé diéu kién thi cong: ché tao dim & ngoai troi do d6 phu thudc kha nhiéu vao diéu
kién thoi tiét,

6.2. Phwong dn 2: Cau dam thép ban BT lién hop nhip don gian
6.2.1 Uu diém

C6 kha ning chiu cudng do 16n do tin cay cao, dé thi cong.

Tinh cong nghiép hoa cao.

Trong luong nhe so voi cac két cau khac.

6.2.2 Nhuoc diém

Gia thanh cao. chi phi cho viéc duy tu bao dudng ton kém.

Bi gi do anh hudng cua méi truong.

6.3.Phuong an 3: Ciu gian thép
6.3.1.Uu diém:
C6 kha nang chiu cuong do 16n do tin cay cao, dé thi cong.



Tinh cong nghiép hoa cao.

Trong lugng nhe so véi cac két cau khac

6.3.2 Nhuoc diém

Gia thanh cao. chi phi cho viéc duy tu bao dudng ton kém.

Bi gi do 4nh hudng cua moi trudong.

Kién nghi:

Qua phan tich vu,nhugc diém,chi tiéu kinh té k¥ thuat cua cac phuong an,xét nang luyc
trinh d¢ cong nghé¢,kha nang va tu, thiét bi cta cac don vi xay lép trong nudc nham nang
cao trinh do tiép can vdi cong nghé thiét ké va thi cong tién tién.Ta thdy phuong an 1
( Cau BTCT UST ) la phwong an phu hop véi cong trinh nay vé mit dau tu,khoa hoc ki
thuét ctia nha thau nudc ta.

Trong pham vi d6 4n tot nghiép ngoai viéc dung céc chi tiéu,kinh té ki thuat dé danh
gi4 lya chon phuong 4n con phai xét dén y nghia cia mdi phuong an d6i véi kién thic
thu dugc cta sinh vién sau khi 1am d6 an t6t nghiép va dic biét 1a xu hudng phat trién cia
cong nghé xay dung cau hién nay.

Vi vay:
Kién nghi: Xay dung ciu theo phuong an 1:
Céu dam nhip don gian bé tong ¢t thép DUL .So dd 6*30 m.



PHAN II : THIET KE Ki THUAT

CHUONG I : TINH TOAN BAN MAT CAU
+Chiéu dai ddm: 30 m
+Kho cau: B=9 +2x0.5m
+Tai trong: doan xe HL93, nguoi di bd: 300kg/m?



+Quy trinh thiét ké BGTVT 22 TCN 272-05.
+Tiéu chuan thiét ké duong 6td6 TCVN4054-05.
Vit liéu :
+Cuong do bétong 28 ngay tudi f, =50MPa.
+Cuong do thép thuong F, = 400MPa.
MAT CAT NGANG CAU

1/2 Mt cit giira nhip 1/2 Mit cét gbi
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| .Phwong phap tinh todn ndi luc bin mit_cau.
-4p dung phuong phép tinh todn gan dung theo TCN 4.6.2( diéu 4.6.2 ctia 22TCN272-

05) . Mat cau co thé phan tich nhu mot dam lién tuc trén cac géi 1a cac dam.

1. Xac dinh noi luwc ban mat cau .

o So do tinh va vi tri tinh néi luc:



Béan mat cau lam vi¢c theo hai giai doan.

* Giai dogn mot : Khi chua ndi ban , ban lam viéc nhu mdt dam cong son ngam & sudn

dam
-. So d6 tinh: LA so d6 mut thira, chiu tai trong phan bd déu : gl

|
1 150 g

{20\

g1
AN

+Trong lugng ban than ban:
DC =W,= g = hpa*vster = 0.2 X 24 = 4.8 KN/m? = 4.8 x10™ N/mm?.
GG
+ Momen tai gbi: Mo = gl.zT =4, 8x10'3.2T = 2400(N.mm)

* Giai doagn hai : Sau khi noi ban, ban dugc noi bang moi ndi uot, do truc tiep voi dam

ngang. Dé tinh noi lyc ¢ giai doan nay, phai tinh tai trong tac dung 1én ban:

1.X4c dinh chiéu rong ban cinh hiru hiéu:

* Tong chiéu dai mot dam 14 30m , dé hai dau dam mdi bén 0.3m dé ké len gbi. Nhu vy
chiéu dai tinh toan ctia nhip cau l1a: 29.4 m.

* Doi voi dam gina :

- Bé rong ban canh hiru hiéu c6 thé 1y gia tri nho nhat cia :

+ 1/4 chiéu dai nhip =29400/4 =7350 mm

+ 12 1an d6 day trung binh ctia ban cong voi s6 16n nhat ciia bé day ban bung dam hoic
1/2 bé rong ban canh trén cia dam chinh:

1500/2
=12x 200 + max ,,, =3150 mm
+ Khoang cach giira cac dim k& nhau = 2000 mm.

* Doi voi dam bién -

- Bé rong canh dim hitu hiéu co thé 1y duoc bang bé rong hitu hiéu ctia dim ké trong
(=2000/2 = 1000) cong tri s6 nho nhat cia :
+ 1/8 chiéu dai nhip hiru hiéu = 29400/8 = 3675 mm



+ 6 1an trung binh chiéu diy cua ban cong s 16n hon giira 1/2 d6 day ban bung hoic
1/4 bé rong ban canh trén ctia dim chinh :

200/2
=6 X200+ max ;5504 = 1575 mm

+B¢é rong phan hang = 1000 mm —>b, = 1000 + 1000 = 2000 mm.

Keét luan bé rong canh hiru hién:

Dam giira ( b;) 2000 mm
Dam bién (be) 2000 mm

2-X4c dinh tinh tii cho 1 mm chiu réng ctia ban.

1 -Trong lwong ban mdt cau :
Ws = Hy, X 7, = 200 x 2.4x10 ™ =480 x10° N/mm?®

2- Trong luwong ban mut thira: Wo=Ws

3- Trong luong lop phu.

-L6p pht mit cau
+ Bé tong Asphalt day 5cm trong,lugng riéng 1a 22,5 KN/m®,
+ Bé tong bao v¢ day 3cm trong,luong riéng 1a 24 KN/m?®,
+ L&p phong nuée Raccon#7(khong tinh)

+ Lép tao phing day 3 cm,trong luong riéng 1a 24 KN/m®,

K B¢ day TL riéng Khéi luong
Tén l6p 3 )
(m) (KN/m®) (KN/m?)
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
Lép tao phang 0,03 24 0,72

= Tinh tai rai déu ctia 16p phu tinh cho 1mm cau la:
Wpw =112+0,72+0,72 = 2,56 KN/m?
4- Trong luwong lan can -
P,=(( 865x180+(500-180)x75+50x255+535x50/2+(500-230)x255/2))x2.4x10°
=240250 x 2.4 x 10°=576600x10"°=5.766N/mm

asor




Cau tao lan can

3- Tinh ndi lwe ban mit ciu :
1- Noi luc do tinh tdi:
( Noi lyc tinh cho dai ban ngang c6 chiéu rong 1a 1 mm)

1.1. Noi luc do lan can:

- Tai trong lan can coi nhu mdt lyc tap trung co6 gid tri P, =5.766N/mm dat tai trong tam
cua lan can .
- Xép tai 1én dah dé tim tung do dah tuong tmg .
- Tra bang voi:
L, =1000—150 = 850mm

Pb=5.766 N/mm |
\
150 |8s0 | S
1 l | 0
|
o R
200 300 400
41000 -+ 2000 L 2000  +

R00 = Py x (tung d¢ dah) = P,(1+1.27L,/S)
=5.766x(1+1.27x850/2000)
=8.88 N/mm

Moo = Py x (tung d6 dah)x L,

=Pp(-1xL,)
=5.766x(-1x850)
=-4901.1 N.mm/mm
Myos = Py x (tung d6 dah)x L,
=Py(-0.4920xL,)
=5.766x%(-0.492x850)
=-2411.34 N.mm/mm
M3 = Py x (tung d6 dah)x L;
=Py(0.27xL,)
=5.766x(0.27x850)
= 1323.297 N.mm/mm

1.2. Noi lue do lop phu : Wpyw
So db :




Wpw = 256x10 ° N / mm?
Dung bang tra voi :
L,=1000-500 = 500 mm

. .500 -
] wdw |
NN AN VAN R AN AN NN RN A ¢
e e

200 300 400
1000 +——— 2000 J 2000 -

Ryop = Wow*[(1+ 0.635*%)* L,+0.3928*S |

= 256x10™ * [(1+0.635*500/2000)*500+0.3928*2000]
=3.49 N/mm

Mago = Wpw*(-0.5) * L;
= 256x107°x(-0.5)x500?
=-320 N.mm/mm
Maos = Wow[(-0.246)x L2 +(0.0772)x 52)
= 256x10"°x[(-0.246)x500%+(0.0772)x20007]
= 633.088 N.mm/mm
Mzgo = WowX[(0.135)x L% +(-0.1071)x S?)
= 256x10°x[(0.135)x5002 +(-0.1071)x200072 ]

=-1010.304 N mm/mm
2- Noi luce do hoat tai :

Noi luc tinh cho dai ban trong( nam gitta 2 suon dam )
2.1 Mémen dwong én nhdt do hoat tdi banh xe:
+ Vi cac nhip bang nhau ( S = 2000) mémen duong 16n nhét gan dung tai diém 204
(0.4 x S cta nhip b-c)
+ Chiéu rong cta dai ban khi tinh M 1&:
Sw' =660 + 0.55S
=660+0.55x2000
=1760 mm

+ Chét tai mot lan xe

= hé s0 lan xe : m=1.2

2.1.1 Truong hop khi xép 1 lan xe :
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* Rooo= M *(y1" + y,")*W/ Sy* =1.2%(0.51-0.0634)*72.5*10%/1760=22.076 N.mm
Trong d6: y1"”, ¥,” 1a tung d6 d.a.h Ryge dudi lyc thir nhét va luc thi 2
Tra dah R200 ¢6 : ya04” =0.51 , Va0’ = -0.0634
Tra dah M204 c6 : Yo04 = 0.204 , Y30, =- 0.0254
* Moo = M *(y; " + ¥,")*S*W/ Sy*
=1.2x(0.204 — 0.0254)x2000x72.5 x10%/1760 =17657.045 N.mm/mm
2.1.2 Truong hop khi xép 2 lan xe: Chat tai 2 1an xe = hé s6 lan xe m=1

, 1800 | 2760 , 1800 |
7 7 7 1

W'72 5KN w W w
M 500 /, M 600
302 Y4 4 Y502
Yoou

Tra dah R200 c6 : Y204 = 0.51, Y302 = - 0.0634 , Yaps = - 0.0476 , VY502 = 0.0201
Tra dah M204 c6 : Y204 = 0.204 , Y302 = - 0.0254 V404 = 0.0086 , Y502 = - 0.0012

R200= M *(Y204 * Y302 + Y307+ Yaos) * W/ Sy
=1*(0.51-0.0634 - 0.0476 + 0.0201)*72.5*103/1760: 17.26 N.mm

* Magos =M *(Ya0a + Y302 + Y307+ Yaos) *S* W/ Sy”
= 1*(0.204 — 0.0254 +0.0086-0.0012)*2000*72.5 *10%/1760 = 15323.86
N.mm/mm

So sanh 2 truong hop: M,y |, =max(M g, 1 1, Mo 11 ») = My, =17657.045Nmm/ mm
= Vay két qua lay 1 lan xe.

2.2 Mémen am én nhat do hoat tdi banh xe.

+Théng thuong mémen am 16n nhat dat tai gbi C ( diém 300)
+ Chiéu rong dai ban khi tinh mémen am 1a S'yy
S'w=1220 + 0.25S = 1220+0.25x2000 = 1720 mm
+ Chét tai mot lan xe bat loi hon = hé s6 lan xe m=1.2
2.2.1 Truong hop khi xép 1 lan xe ( dah M300 c6 tung do 1ém nhdt tai 206)

1800




Tra dah M200 c6 : yz06 = 0.2971, Y304 = - 0.0789

Tra dah M300 c6 : yy0s = - 0.1029, y304 =-0.0789

* Rooo= M *(Ya0s + Yao4 )*W/ Sy =1.2%(0.2971-0.0789)*72.5*10%1720=11.037 N
* Maoo = M(Ya06 + Ya0a ).S.W/ Sy = -1.2x(0.1029+0.0789)x2000x72.5x10%/1720=-
18391.4 N.mm

2.2.2 Truong hop khi xép 2 lan xe ( dah M300 c6 tung do Ién nhdt tai 206)

Chét tai 2 lan xe = hé sb lan xe m=1

. 1800 1200 , 1800 ]
i 1 1 1

W=72.5 KN W W W
mmm et T T T T SAH M300

200 206 300 |\ (M 400 500 600
Yaos Yau 1309 M

Ya07

Tra dah R200 c6 : Y206 = 0.2971, VY304 = - 0.0789, Y309 = - 0.0143, VYa07 = 0.0131
Tra dah M300 ¢6 : Y206 = - 0.1029 , V304 = - 0.0789 , Y309 = - 0.0143, Va07 = 0.0131

R200= M *(Y206 + Y304 + Y300+ Ya07) * W/ Sy
=1*(0.2971 - 0.0789 - 0.0143 + 0.0131)*72.5*103/17602 8.94 N.mm

* Mago =M *( Ya06 + Y304 + Yaoo + Yao7) *S* W/ Sy*
= 1*(- 0.1029- 0.0789- 0.0143+ 0.0131)*2000*72.5*10°/1760 = -15076.7
N.mm/mm
So sanh 2 truong hop: My, =max(May, 1, 5 Mag 1 o) = My, =—18391.4Nmm/mm
= Vay két qua ldy 1 1an xe
2.3 Mémen ban héang tai tiét dién 200:

*Mumen om do hoat tdi tron ban hing: So dé
500 300

X
%%
) W‘ | | : : §AH m200

v 200 300 400 500 600

Y

S/2
\

- Tai trong: Tai trong ldy nhu ddi voi tinh dai ban phia trong, vi tri banh xe ngoai dit
cach mép gd chan banh 300mm hay 310mm tinh tir tim dam chil.
Chiéu rong 1am viéc cta dai ban :
Sw’ = 1140+0.833 *X
Chi tinh mémen 4m ciia ban hang néu: X = (L — Bc —300) > 0
Thay s6: X = (1000 — 500 — 300) =200 mm
=> S,’= 1140 + 0.833*200 = 1306.6mm
Do d6 phai tinh mémen am do hoat tai:
Moo= - m*y; *W*(L — Bc — 300)/ Sy°)
= -1.2* 0.2*72.5*10%*200/1306.6 = - 2663.4 Nmm



* Phan luc do hoat tdi trén ban hang: So dé
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R200 = m*(yw + Yav )*(W/ Su”)
= 1.2*%(1.413+0.2971)* 72.5%10°/1306.6 = 113.867 N
3- T6 hop tai trong :
Cong thirc tong quat do hiéu tng tai trong gay ra :
R, = 77-Z7i Q.
3.1 Theo TTGHCDI:
My = 0.95*[ 7 p1*( Mws + Mwot M wep)+ 7 p2* Mwawt1.75*(1+1IM)*My/]
Qu = 0.95*[ 7 p1*(Qws + Qwot Q web)+ 7 p2* Qwawt1.75*(1+IM)*Qw]
Trong do:

Mws , Qws 1& mdmen va luc cit do trong luong ban mit cau
Muwo, Qwo 1& mémen va luc cét do trong luong ban hang
Mpp, Qps 12 mémen va luc cit do trong lwong lan can
Muow, Quow 18 mémen va lyc cit do trong luong 16p phit
M, Qu 1& mdmen va luc cét do hoat tai banh xe
(1+1M) 1a hé s6 xung kich = 1.25
0 p1 12 hé s6 vuot tai cho ndi luc do tinh tai khong ké 16p phu
02 lahé sd vuot tai cho noi luc do tinh tai do 16p phu
Chy y:
+ Néu ngi luc do tinh tdi va hoat tdi ciing dau thi : 6 1 =125 04,=15
+ Néu néi luwe do tinh tdi va hoat tdi trdi déu thi : 6 p1=0.9,0,,=0.65
Thay so:
* Q00 =0.95*(1.25*(4.3+7.27+8.88)+1.5*3.49+1.75*1.25*113.867)=265.887N/mm
* Mémen dm tai g6i 200:
M,=0.95*(1.25*(-2400-4901.1)+1.5*(-320)+1.75*1.25%(-2663.4)) = -  14660.9
N.mm/mm

* Momen dvwong tai vi tri 204:

Do trong lugng ban than ctia ban hang va trong luong lan can gdy ra mémen am lam
gidm hi¢u Ung bat lgi cia mOmen duong tai vi tri 204 nén léy v&ihé s6 0.9
M504=0.95*(1.25*1960.2+0.9*(-1561.6-2411.34)+1.5*633.088+1.75*1.25*17657.045)

= 36526.57 N.mm/mm

* Momen am tai vi tri 300:




Do trong luong cta ban hing, lan can gdy ra mémen duong lam giam hiéu ing bat loi
clia mémen am tai vi tri 300 nén 1ay véi hé s6 0.9
M300=0.95(1.25*(-2719.4)+0.9*(856.98+1323.297)+1.5*(-1010.304)+1.75*1.25*(-
18391.4))
=-41024.46 N.mm/mm
3.2 Theo TTGHSD1:
n=1, y, =1( catinh tdi va hoat tai ) , IM =25%.
Mg =-2400-4901.1-320+1.25x(- 2663.4) = -10950.39 Nmm/mm.
Mjos = -1960.2-1561.6-2411.34+633.088+1.25x17657.045 = 16771.25N mm/mm
Mgzgg = -2719.4+856.98+1323.297-1010.304-1.25x18391.4 = - 24538.677 N mm/mm

Bang tong hop noi luc
Tiét dién TTGH Cb1 TTGH SD1
M(KN.m/m) M(KN.m/m)
200 - 14.66 -10.95
204 36.5 16.77
300 -41 -24.5
4- Tinh cbt thép va kiém tra:
* Noi luc dua vé tinh cho Imm:
- Cuong do vat li¢u: - Bé tong: . = 50Mpa

- Cbt thép: £, = 400Mpa

- Dung c6t thép pha epucxy cho ban mit cdu va lan can.

Chiéu cao c6 hiéu qua ctia ban bé tong khi udn duong va am khac nhau vi cac 16p bao vé
trén va dudi khac nhau.

SIS
************* A IS
o] — AIS X-I- Y—
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As N J ‘

Chiéu day ban Hp = 200 mm , 16p bao vé 15 mm = h; = 200-15 = 185 mm
Gia thiét ding : Dy = 16mm, A, = 200mm?®
So bd chon :
Oauong = 200 — 15 - 25 — 16/2 = 152 mm
dgm = 200 — 40 — 16/2 = 152 mm
4.1 So bé chon dién tich cot thép:

As ~ 3';/'0“d v6i Mu 1a mémen theo TTGHCD 1, d 12 chidu cao c6 hiéu (dguong hodc dar)



+ Kiém tra d.kién ham luong ct thép tdi da ( yéu cau do déo ¢ <0.42d hodc a <0.420,d)

azAsifyzo,o?, fe vol b = 1mm
0.85f',b ,
Theo Diéu 5.7.2.2, a = 0.85-0.05*(2/7) = 0.836 => a <0.35d
f
Viy, a= AL 35
0.85f' b
+ Luong cdt thép tdi thiéu:
As f
=2>0.03—=
= bd f

y
Vi cac tinh chét cta vat liéu d6 chon, dién tich cdt thép nho nhét cua thép trén 1 don vi

. : 0.03*f ' *b>d 0.03*50*1*d
chiéu rong ban: minAg= fyc — 200 =0.00375*d ( mm?m

)
+ Khoang coch 16n nhat cua ct thop cha cua ban bang 1.5 lan chiéu day ban hoic
450mm. Véi chiéu day ban 200mm: sy, = 1.5*200 = 300mm.
4.1.2. Cot thép chiu mémen duwong:
Mu = 36.5 KN.m/m; d, = 152 mm

Mu
30d

minAs =0.00375*d = 0.00375*152=0.57 mm%*mm => Dat yéu ciu.
Theo phu luc B, Bang 4, thu chon 56 16 ; a= 200 cho As =1 mm%mm =10 cm?%1m
o Af, _1*400
0.85f'.b 0.85*50*1
*Kiém tra do déo dai:
a < 0.35d, = 0.35%(152) = 53.2 mm => Pat yéu cau.

* Kiém tra cuong d0 moémen:

Thir chon: As ~ 3 =36500/(330* 152)=0.728 mm*/mm=7.28cm?/1m

=9.4 mm

Mb men uén danh dinh:
Mn=Ag*f,*( d - a/2') = 1*400*(152-9.4/2) = 58920 Nmm/mm
=58.92 KN.m/m > 36.5 KN.m/m => Pat yéu cau.
M6 men khang udn:
M,=®M,=0.9*58.92 =53.028 KNm/m
Vay: doi véi cot thép ngang phia dwedi chiu mémen dicong, dung 560 16; a= 200mm
4.1.3 Cét thép chiu mumen am:
M, = 41 KNm/m; d =152 mm.

Thir chon Ag = As ~ Mu
330d

=41000/(330*152)=0.817 mm*/mm=8.17cm?/m

Min A, = 0.00375*d" = 0.00375*152 =0.57 mm*/mm



Theo bang B4, thir dung 56 16; a= 200mm, cho A, = 10cm?/1m
A, 1400

a= = =9.4 mm < 0.35*152 = 53.2mm => Pat yéu ciu
0.85f'.b  0.85*50*1

* Kiém tra cuong d6 momen:
Mn=Ag*f,*( d - a/2 )=1*400*(152-9.4/2) = 58920 N.mm/mm
=58.92 KN.m/m > 41 KNm/m => Thoa mén yéu ciu.
Vay: doi véi cot thép ngang phia trén chiu mémen am, dung 56 16; a= 200mm
4.1.4 Cot thép phén bé:
Cot thép phu theo chiéu doc duoc dat dudi day ban dé phan b tai trong banh xe doc cau

dén cbt thép chiu luc theo phwong ngang. Dién tich yéu cau tinh theo phan tram cbt thép
chinh chiu mémen duong. Dbi véi cdt thép chinh dit vudng goc v6i hudng xe chay (Diéu
9.7.3.2):

3840 <67%

S6 phan trim =

Trong d6, S, & chiéu dai c6 hiéu cua nhip. Pi voi dam T toan khéi, S, 1a khoang
cach gitra 2 mat vach, tirc 1a S, = 2000 — 200 = 1800mm, va:

S6 phan tram = % =90.51%, ta lay 67%.
Bé tri A= 0.67 *(dwong A,) = 0.67*1= 0.67 mm?*/mm
Déi véi cot thép doc bén dudi, diung 6612;a=150 mm, A, = 0.67 mm*/mm=6.7 cm?/1m
4.1.5 Cot thép chong co ngdt va nhiét do:

Luogng cot thép tdi thiéu cho mdi phuong (5.10.8.2):
A
A >075-2
fy
Trong d0, A, 1a dién tich tiét dién nguyén. Trén chiéu day toan phan 200mm:
A
A, > 0.75f—g =0.75*200/400=0.375 mm?*/mm
y
C6t thép chinh va phu déu duoc chon 16n hon gia tri ndy, tuy nhién ddi voi ban day >
150mm cdt thép chéng co ngo6t va nhiét do phai duoc bd tri déu nhau trén ca 2 mit.
Khoéng cach 16n nhat ciia c6t thép ndy |14 3 1an chiéu day ban hodc 450mm.
Péi véi cot thép doc bén trén dung 60 12;a=140mm, A; = 0.67 mm?/mm=6.7 cm?/1m.

4.3 Kiém tra cwong d6 theo mémen:

+ Theo mémen duong :

Mn =®As .f(d, —a/2) =0.9 x 1 x 400 x(152 — 9.4/2)
=53028 Nmm/mm

= Mn 2 M, = 36500 Nmm/mm ( dat)

+ Theo moémen am:



Mn = 0.9 x1x 400 x (152 — 9.4/2) =53028 N mm/mm
= Mn 2 M, =41000 Nmm/mm ( dat)
4.4. Kiém tra nirt : Tong quat:
Theo diéu (5.7.3.4):

f<f,= % <06,
(dCA)ua

Trong dt:  f |a tai trong sur dung

f. 14 Gmg suat kéo cho phép
Mudun dan héi E ctia cdt thép 1a 200000MPa
Mu dun dan hdi cua bé tong E. duoc cho:
E, =0.0437,°/f, Trong do:
7,14 ty trong cua bé tong, y,=2400 kg/m®
f. = 50MPa
Thay sb: E, = 0.043*2400%°/50 = 35749.5Mpa
Va n=Eg/Ec =200000/35749.5=5.59 , Chon : n=6
Trong d6
+Z: thong s6 bao vé nat = 23000 N/mm
+d, khoang cach tir thé chiu kéo xa nhat dén tim thanh gan nhat < 50 mm
+A : Dién tich ¢ hiéu cta bé tong chiu kéo co trong tAm tring trong tdm c6t thép
A=y*S , Voi S : budc thép
+ Pé tinh u.s kéo fs trong cbt thép ta tinh moémen trong trang thai GHSD 1a M véi =1
= M = Mpc + Mpw + 1.25 M| + Mp_ (theo TTSD1)

-Cachésd 71 72 =1

a. Theo momen dwong :

A
"

A ! S ESSSSSSSN)

hf

dc

| }

Ta gia thiétx <d ,d;=33mm,d =48 mm, d = 152 mm, h; = 185
Taco:
0,5bx*=nAgd —x) +nAs (d—x)
— 0,5bx*=6.1.(48 —x) + 6. 1.(152—x)
— 0,5 bx* = 288- 6x + 912 — 6x
< 0.5x* =1200-12x

b=1mm




Giai phuong trinh ta c6 : x = 38.44< d’=48
Tacé:
ler = bXx%3 + nA's (d — x)% + nAg(d — x)?
lcr = 38.44%/3 + 6.1.(48 — 38.44)% + 6.1.(152- 38.44)?
lcr = 96857 mm”*
Viy ta c6 : ing suat kéo
fo=n My = gy 16770
| 96857
—tng Suét kéo cho phép:
fs, = 23000/[33*(2*33*200)]" = 303.4 N/mm?
Két luan: fs < fs, =0.6 f, = 240 N/mm* = dat
b. Theo mémen am :

X(152-38.44) = 117.97 N/mm?

Do s6 hiéu ctia Ag va A’ sau khi tinh toan va chon ct thép co s6 hiéu 1a nhu nhau :
As = A's=1mm?mm , 5616; a=200mm
Néntacé: lor=96857 mm?
f, = 117.97 N/mm?
f;.= 303.4 N/mm?

4.5. B tri cot thép bén:
+ C6t thép chiu mémen + 14 : 1.0 mm?%mm = 10 cm%/1m

chon cdt thép 516, a = 200
+ C6t thép chiu mémen - 12 : 1.0 mm%mm = 10 cm*/1m

chon cdt thép 516, a = 200

@12;a:150 @16;a:200
4 150 A
H v T v . s+ o o |
50k >
A
;
@12;a:150 q;lG;a:ZOO
e e e ® e e e e
X‘ @ @ ® @ @ [ ] \C X

B6 tri cot thép ban mdt cdu



Chuwong II : Tinh toan dam chii
| — Tinh Néi Luec :
1. Tinh tai cho 1 dim:
1.1 Tinh tdi giai doan 1 ( Q;)

1 120 q
T N
O
© 1
AN
1)
_ i
—o(0—

MGt cit MC105 ( Chwa néi ban)

Dién tich dam cht duoc xac dinh nhu sau:
+ MC105:
Aqos = 1500x200+(1600-200)x200+100x150+(600-200)x250+200x200
= Aqgs = 735000 mm? = 0.735 m?
+ MC100:
Aj00 = (2000-500)*200+(1600-200)*600
= Aqgo = 1140000mm? = 1.14 m?

+ 01 = [ Args*(30-2%(1.5+1))+ Aqgo*2*1.5+1/2%(As05 +Asng)*2%1]* < /30
g1= [0.735%(30-2%(1.5+1))+1.14*2%1 5+1/2%(0.735+1.14)*2*1]*24/30
=0;,=18.94 KN/m

1. 2. Tinh tdai giai doan 2 ( 9y)

1. Trong luong moi ndi ban :

Ormn =Omn XhpX 7¢ =0.5*0.2%24 = 2.4 KN/m.
2. Do ddm ngang :
Jan =(S-b )*(h - hy —hy ) *b, *7ex1/ |,
=(2-0.2)*(1.6-0.2-0.25)*0.2*24/7.35=1.35 KN/m
Véi b, =200mm, I=L-2 Al =30000-2x300=29400mm
|, :khoang cach cac dim ngang : chon 5 dim ngang /nhip = |, = I/4= 7350mm

3. Do cobt lan can :




Oic =Pic X2/n =5.766*2/5=2.31 KN/m

4. Do 16p phu :
-16p pht mat cau:

+ Bé tong Asphalt day Scm trong,lugng riéng 1a 22,5 KN/m?,
+ Bé tong bao v¢ day 3cm trong,luong riéng la 24 KN/m?®,

+ L&p phong nudc Raccon#7(khong tinh)

+ L&p tao phang day 3 cm,trong luong riéng 1a 24 KN/m®.

o Bé day TL riéng Khoi lwgng
Tén 16p 3 5
(m) (KN/m?®) (KN/m?)
BT Asfalt 0,05 22,5 1,12
BT béo vé 0,03 24 0,72
Lép tao phang | 0,03 24 0,72

— Tinh tai rai déu cua 16p phii tinh cho Imm céu la: g,, =112+0,72 +0,72 = 2,56(KN/m)
ki hiBu : 22 = Gmn + Gan  + Gic =2.4+1.35+2.31=6.06 KN/m

U2 = Oip =2.56 KN/m

— Tinh tai giai doan 2: g = g, + gop =8.62 KN/m

2. V& dah mdémen va lwe cit :

) 1=29.4 m )
T | 1
|
@@6 101 102 103 104 105 ”7%977
\ \
| §.ahM, |  (1-x)x
| T
\ \
| w |
| (L—X).X |
a | L
W X W 20
e T 5.anQ.
} W b0
W pr
\ L— \ 2L
| L w |

3.Noi luc do tinh tdi (khong hé sb):
Cong thirc :No6i Lyc =g*w ,v6i g 1a tinh tal phan bd déu ,w 14 tong dién tich d.a.h

Lap bang ndi luc tinh tai (khong hé sd)

Mat

cat

tinh tai

Momen Luc cat

Gl

G2a|Glp (Wm |M1 M2a [Mlp wolwtolw (vl

v2a

vip

100

18.94

6.06/2.56| 0.00 0.00/ 0.00| 0.00({0.00{15.20|15.20

313.73

95.76

38.91

101

18.94

6.06|2.56| 51.59|1064.82|325.02|132.07|0.15|12.31|12.16

250.98

76.61

31.13




102]18.94/6.06(2.56| 73.93|1525.92|465.76/189.26|0.61| 9.73| 9.12|188.24|57.46(23.35

103|18.9416.06|2.56| 97.04|2002.91|611.35|248.42|1.37| 7.45| 6.08|125.49|38.30|15.56

104|18.9416.06|2.56|110.90{2288.98|698.67283.90(2.43| 5.47| 3.04| 62.75|19.15| 7.78

105(18.94|6.06|2.56|115.52|2384.33|727.78|295.73|3.80| 3.80| 0.00| 0.00| 0.00| 0.00

I1.Tinh hé s0 phan phoi mémen va luc cat :

1.Tinh diic trung hinh hoc tiét dién dam chi : q 200 1
Tiét dién tinh todn ( hinh bé — <
iet dién tinh toan ( hinh bén ) W M&
1 10)L k95
L w1 229400/ 4 = 7350mm
4 o
b=min 12*t, +b, =12*(200—-15) + 200 = 2420mm <
S = 2000mm s
| N
¥
= Chon b=2000 mm — PGOQA
h= Hy-15=1600-15=1585 mm
_(b=b,)*t,+b,*h, _ (2000-200)*185+200%100 o0
(b-b,) (2000 — 200)
1 200
(b, —b,)*h, + (b, —bw)*h, = (600 — 200)* 250 + (600 — 200) * <~
he = 2 _ 2_ _350mm
(b, —b,) (600 — 200)
Ag=(b—b,)*h, +h*b,+ (b, —b,)*h,
:(2000-200)*196+1585*200+(600-200)*350 = 809800 mm? .
h
Sy =((b—b,)*h, *(h——)+b L )*( o)’
_ . 15852 *3502 _ ,
=(2000-200)*196*(1585-196/2)+200 +(600-200) =800336100 mm
Yy =20 _ 088 mm . Yy =h-Yy =597 mm, e.= Yy -5=597-2P =19 _ 5045 mm
A, v 2
(h,)? h,
= (b-b,)* )+(b 0, (3, — ) + bf+bh(yd——) + (o, b)( ——)

3 3
196 1585 +

=(2000-200)* =7~ +(2000-200)*196*(597-196 /2)* +200* =

3
+200x1585x(988-@)2 #(800-200) 2> +(600-200)(988 - >)*

=1.6915x10* mm*

2. Tinh hé s phan phf')i momen :
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d@n trong

2.1.Tinh hé s6 phdn phéi mémen cho dam trong :

a.Truong hop 1 lan xe :
Kg 0.1

S S
Mgy =0.06-+ (= )" (%) (%

4300
Trong d6: - S :khoang cach giita 2 dam chu =2000 mm
-L :chiéu dai tinh toan ctia nhip =29400 mm

-t, :chiéu day tinh toan ctia ban mat cau=185 mm.
K,=n(l,+Aze’ -5 =1
=N, +Ae;) n—E—_
d

- E, :Md&dun dan hoi cia vat liéu lam dam.

- E, :M06dun dan hoi cia vat liéu lam ban mat cau.

-1,:M6men quan tinh ciia ddm khong li€n hop

-¢, :khoang cach gitra trong tdm dam va trong tdm ban mat cau.

-Ay:Dién tich dam chu.

Thay vao :
K, =1x(1.6915x10"" +504.5%x809800) = 3.7526 x10"
— mgS =0.413

b.Truong hop >2 lan xe :
S S Kg
mg ' =0.075+ (——)*°(4)**(—>2)** =0.576
Iw (2900) (L) (Lt_f)

2.2.Tinh hé s6 phdn phéi mémen cho dam ngodi:




%300% 1800+

4500+ 500 +— 1600 —+ 400

4 1000 + 2000 }

®ah ,pluc
V1 dGn ngoyi
y2
1
a.Truwong hop xép 1 lan xe:
(tinh theo phwong phdp don bdy)
Ta tinh dugc : y,=1.1, y,=0.2
*mg,r =m *(y;+y,)/2 = 1.2*%(1.1+0.2)/2
=0.78 ,V6i m =1.2
b.Truwong hop xép> 2 lan xe :
: d
*  mg, =e*mgy . Véie=0.77+—->1
Owm O 2800
Véid.=500 ,suyra:e=0.77+ 500 =0.95
2800
*  mgy =1x0.576 = 0.576
Ta cé bang téng hop nhu sau :
Xép tai Dam trong | Dam ngoai
1 lan xe 0.413 0.78
2 lan xe 0.576 0.576

Két Iugn : Hé s phan phdi momen khéng ché 1y : mg F=0.78

3. Hé s6 phan phdi lwc cit :

3.1.Tinh hé s6 phdn phéi luc cdt cho dam trong :

a.Truong hop xép 1 lan xe :

x mg? :0.36+% - 0.36+ 2000/7600 = 0.623

b.Trudng hop xép 2 lan xe



* Ml s S
mae =0.2+— —
dv 3600 (10700

3.2.Tinh hé s6 phdn phéi luc cdt cho dam ngodi :

%foi—wgo@—l -

4503-5004+—1600—+ 400

?=0.2+2000/3600-(2000/10700)"2 = 0.72

PN
1 q90004— 2000— |

®ah pluc
Y dGn ngoyi
Y2
il
a.Truong hop xép 1 lan xe (theo phwong phdap don bay ):
* mge =0.18
b.Truong hop xép >2 lan xe :
* mg \l>/IE :e*mg\lyu ’
véie=0.6+22 =077
3000
* mg,"=0.77*0.72 = 0.55
Ta cé bang tong hop nhw sau :
Xép tai Dam trong | Dam ngoai
1 lan xe 0.623 0.18
2 lan xe 0.72 0.55

Két ludn : Hé s6 phan phdi lyc cit khéng ché 14y mg\'}/| '=0.72
So sanh : chon hé s6 phan phbi mémen va luc cit nhu sau :
mg 0.78
mg." 0.72

4. Noi lre do hoat tai (khong co hé sd):
4.1. Tai MC G6i:100 (X, =0.00 m)




2m

113 TTOKN .
145 1145 [35KN 9= 9.3KN/m
4G5 101 102 103 104 105 Y
| =794 m
§.ahViop
®
A Yo Y3 Y4

a. Noi luc do momen - M 44=0.
b. Noi lue do luc cat NV
Tinh duoc:
y1=1
_ 294-1.2
294
29.4-43
294
29.4-8.6
Vo= g =007
Wy =1/2%29.4=14.7 m?
= Vr=145*(y,+ y3) +35* y, = 145*(1+0.854)+35*0.707 = 293.58 KN
V14¢=110( y1+ y,) =110*(1+0.96) = 215.6 KN
Vin=9.3x W =9.3*14.7 =136.7 KN

Suy ra : Vgdi = Vg + V \ =293.58+136.7 = 430.28 KN

géi

Y2 =0.96

A - 0.854

4.2.Tai mdt cat: 101 (X, =2.94 m)

a. Noi_lwc do Luc cdt Vi -




2m

110] T11OKN

— 4.9

145

145

SOKN

!

AH0 101 102 103 104 105

[ =29.4 m

§.ahV o

L—X

Tinh duoc:
_29.4-2.94
204
294-294-1.2
- 29.4
204-294-43
B 29.4
20.4-2.94-8.6
- 29.4

Y1 =0.9m

=0.86m

Y2

=0.754

Y3

=0.607

Ya

M= YoV3

m

m

Ya

Wy =1/2%(29.4-2.94)*0.9=11.907 m
— V1r=145*(y1+ y3) +35*y, = 261.075 KN

V1a=110%( y, +y,) =193.6 KN

VN =9.3* W =9.3*11.907 =110.735 KN
SUY ra: V101 = VTR + V|_N =261.075 +110.735 = 371.8 KN
b. Noi luc do Momen : My,




—).7m

1101 1T10KN
4.3 | q
Xy L qa5l45 [35KN .
A 101 102 103 104 105 7
| =294 m
§.ahM/ ()
W ;

X1=2.94Y. Yo Vs Y,

Tinh duoc:
v,o(204-294x204 0
294

Y,= (29.4-1.2-2.94)x2.94 _25%6m
294

v,o(204-43-200208 0
294

Y, = (29.4-8.6-2.94)x2.94 _1786m
294

Wy =1/2%29.4*2.646 = 38.896 m?

= Mr=145(y,+ y3)+35 y, = 767.5 KN.m
Mrai=110( y, + v, )= 568.9 KN.m
My =9.3* W = 361.7 KN.m

SUY ra: MlOl = MTR+ MLN =767.5+ 361.7 =1129.2 KN.m

4.3.Tai mdt cat: M102 (x,=5.88 m)

a.Né6i lue do luc cdt :




. /2mM
11001 TTOKN
3

X, 3 145(45 y35KN

!

* HEEERRREAENEEN

ﬁ%&@ 101 102 105 104 105
=294 m

Y

X
gt

§.ahVio

//w
X
N T YoVz

Tinh duoc:

_29.4-588
29.4

_29.4-5.88-1.2
29.4

_29.4-5.83-43
29.4

_29.4-5.88-8.6
29.4

W =1/2*%(29.4-5.88)*0.8 = 9.408 m?

= V1r=145(y,+ y3) +35y, =228.58 KN
V12a=110( y1t+ y¥»)=171.6 KN
V) =9.3* W = 87.49 KN

1 =0.8m

=0.76m

2

= 0.654 m

3

= 0.507m

4

Suyra: Vi =Vwr+V y=22858 +87.49 = 316.07 KN



b. Noi luc do Momen :

. 2m
110 TTOKN
Y, 4.3 4.3 q
F 1450145 (5OKN L
@ 101 102 103 104 105
=294 m
§.ahM»

N TL Y2 Y3 Vg

T inh duoc:
_ (29.4-5.88)x5.88
- 29.4
_(29.4-1.2-5.88)x5.88
- 29.4

_ (29.4-4.3-5.88)x5.88
3T 29.4

_ (29.4-8.6-5.88)x5.88
‘T 29.4

1

Y2

=4.704 m

W =1/2*29.4*%4.704 = 69.15 m
DMTR:145(y1+ y3) +35 Y4 =1343.9 KN.m
M1,¢=110( y1+ ¥»)=1008.48 KN.m

M N =9.3Xx W =643.095 KN.m

=4.464 m

=3.844 m

=2.984 m

SUY ra: MlOl = MTR + MLN =1343.9 + 643.095 = 1986.995 KN.m




4.4.Tai mat cat : M103 (x;=8.82 m)

a. Noi luc do luc cdt :

.72m
110] [1TTO0KN
4.5 « g
¥ 1454145 [ 55KN L
3
/‘V
G0 101 102 103 104 105 7
L=29.4 m
X
of L g8.ahVi0z
/{W
_L=X
N T Y2z s
Tinh duoc:
—204-882
29.4
-204-12-882 0
29.4
| -294-43-882 o,
29.4
,=204-86-882
29.4

W =1/2*(29.4-8.82)*0.7 = 7.203 m

:>VTR:145(y1+ yg) +35y4 =196.075 KN

V1¢=110( Y1+ o) =149.6 KN
Vin =9.3* W = 67 KN

SUY ra: V103 = VTR + V|_N =196.075 + 67 = 263.075 KN




b.Noi luwec do Momen :

. 2m
110, [1TOKN
X4 4.5 4 3 q
+ 145,145 (35KN B
A6 101 102 103 104 105 %7
=294 m
§.ahM |z
®
L— X)X
AR
Tinh duoc:
v,o(204-882882 o\,
294
v,o(204-12-882)882 .o\
294
v, (294-43-882)X882 o0,
294
v, =(294-86-882)882 .0,
294

W=1/2*29.4*6.174 = 90.76 m

= Mr=145(y;+ Y3) +35y, = 1729 KN.m
Mt,q=110( y1+ y»)= 1318.68 KN.m
My =9.3* W = 844.068 KN.m

SUY ra: M103 = MTR + MLN =1729 + 844.068 = 2573.068 KN.m




4.4.Tai mdt cat : M104 (x,=11.76 m)

a. Noi luc do luc cdt :

—).2m
11701 [TTOKN
4.4 b q
¥ 1450145 [55KN L
4
/‘V
A0 101 102 103 104 105 %7
| =294 m
X
o L §.ahV 10z
W
_L—=X
N TL YoY3 Y
Tinh duoc:
_29.4-11.76
V=g, oem
-294-12-1176 0
29.4
gy 2 20A-431T6 (e
29.4
g2 204-86-1176 o0
29.4

W =1/2*(29.4-11.76)*0.6 = 5.292 m
=V1r=145(y;+ y3) +35y, =163.575 KN
V12a=110( y1+ y,) =127.6 KN
Vin =9.3* W =49 KN
Suy ra: Vg = Vir+ Vi n = 163.575 + 49 = 212.575 KN




b.Noi luwec do Momen :

). Z2m
110, 1TOKN
Xy 4.5 4.3 q
+ 1454145 (3OKN L
AH 101 102 103 104 105 r
=294 m
§.ahM |z
S
_(L=X)X
FEESY,
Tinh duoc:
= (294-1176)11.76 00
294
gy 294-12-1LTOMLTE ¢ o
294
ys= (29.4-4.3-11.76)x11.76 _5336m
29.4
g, = (29486 -1LTONMLTE _ 500
29.4

W=1/2*29.4*7.056 = 103.7 m
= Mr=145(y;+ y3) +35 Y, = 1923 KN.m
M1,q=110( y1+ ¥»)= 1500 KN.m
My =9.3* W = 964 KN.m
Suy ra : Myps = Mg+ M\ =1923.4 +964 =2887 KN.m



4.4.Tai mat cat : M105 (xs=14.7 m)

a. Noi luc do luc cdt :

. 2m
1101 [TTOKN
4.5 4. q
N 145,145 J35KN L
5
/‘V
@ 101 102 103 104 105 i}
=294 m
X
Qk L §.ahV g
w
X
NTL YoV s
Tinh duoc:
20.4-14.7
=222 _05m
04
Z204-12-147 o
20.4
gy 2 20443 o0
29.4
y 2 204-86-147 000
29.4

W =1/2%(29.4-14.7)*0.5 = 3.675 m
—V1r=145(y,+ y3) +35y, =131.075 KN
V126=110( y1+ V) =105.6 KN
VN =9.3* W = 34.18 KN
Suy ra : Vigs = Vg + Viy =131.075 +34.18 = 165.26 KN



b. Noi luc do Momen :

[ .Z2m
11017 [1TTOKN
><5 4.3 Y 4. Bm q
t 1454145 [35KN L
TH 101 102 103 104 105 %7
=294 m
§.ahM -
®
y (LXK y, Y
4 M . 2 75
Tinh duoc:
=(294-1UTaAT o
29.4
. (29.4-12-147)X14.7 _ .
29.4
_(294-43-147)X147 _,
29.4
= (294-86-147)X47 _, oo
29.4
W=1/2*29.4*7.35 = 108.045 m
= MTR:145(y1+ y3) +35 Y4 = 1926.5 KN.m
Mra=110( y1+ y,)= 1551 KN.m
M n =9.3* W = 1004.8 KN.m
SUY ra: M105 = MTR+ MLN =1926.5 +1004.8 = 2931 KN.m
* Bang tong hop ndi luc do hoat tii:
Mu=mgpy"F *(1.75*M"N+1.75*1.25*M ")
Vu=mgy"" *(1.75*V-N+1.75%1.25*VF)
Véi. mgy=0.78
mg ;' = 0.72
Noi lue Tai rong Céc tiét dién

100 101 102 103 104 105




Xe tai HL-
0 767.5 1343.9 1729 1923 1926.5
Mknm) | 93
xe Taden 568.9 1008.48 | 1318.68 1500 1551
tai trong lan 0 361.7 643.095 | 844.068 964 1004.8
Xe tai HL-
293.58 | 261.075 | 228.58 | 196.075 | 163.575 | 131.075
oy | 93
xe Taden 215.6 193.6 171.6 149.6 127.6 105.6
tai trong lan 136.7 | 110.735 87.49 67 49 34.18
Mu(KN.m) 0 1803.267 | 3170.854 | 4102.259 | 4596.979 | 4658.643
Qu(KN) 634.631 | 550.719 | 470.251 | 393.238 | 319.371 | 24951
5. T6 hop ndi lwc theo cic TTGH:
5.1.TTGH cuwong do 1 :
+T6 hop noi lyc do moémen :
NL=7*3 7 "M
=7 *[y p1*(M1+Mga)+y p1.Mip + (1.75*1.25*M1r+1.75M ) *Mgm]
=n*[y p1*(M1+Maa)+ 7 p1.Mp +My]
+To hop noi lyc do luc cat :
NL=n>*2 r,*V,
=n*[7pr*(V1tVaa)+y p1.Vip + (1.75%1.25*V1p+1.75V y) *mQy]
=n*[y p1*(V1+Vaa)t+ 7 p1.Vip +V|]
Trong do :n =nynen, =1
¥p1:hé 0 tinh tai khong ké 16p phit =1.25
7o, :hé s6 tinh tai do 16p phi =1.5
mg:hé s6 phan phdi ngang .
a.Tai mat cat L/2 (105):
M195=1.25%(2384.333+727.776)+1.5%295.731+4658.643 = 10727.356 (KN.m)
V105=1.25*0 +1.5*0+ 249.51 = 249.51 (KN)
Tuong tu cho cac tiét dién khac = Ta c6 bang sau.
Béng téng hop noi luc theo TTGHCP1:
Mt i Cac tiét dién
100 101 102 103 104 105
Momen(KN.m) 0.000 | 3738.666 | 5944.338 | 7742.715 | 8757.393 | 10727.356
Luc cat(KN) | 1204.859 | 1006.902 | 812.388 | 621.329 | 433.417 249.51




3.2. TTGH sur dung :
+T6 hop ndi lyc do moémen :
NL=n*X 7 ni*M;

=n*[ Mi+Mat+ Mip + (1.25*Mrr+Mn)*mgwm]

+T6 hop ndi luc do luc cit :
NL=7n*X 7pi*Vi

=n*[ V1Vt Vip + (1.25*V1r+V n)*Mgu]
a.Tai mit cit L/2(105):
Mos= 2384.333+727.776+ 295.731+ (1.25*1926.5+1004.8)*0.78 = 6069.92 (KN.m)
V5= 0+(1.25* 131.075+34.18)* 0.72 = 142.577 (KN)
Tuong tu cho cac tiét dién khac = Ta c6 bang sau.
Béng téng hop noi luc theo TTGHSD:

Mit cat Cac tiét dién

100 101 102 103 104 105

Momen(KN.m) 0.000 |2480.375 | 3867.350 | 5056.387 | 5789.596 | 6069.92

Luc cat(KN) 890.134 | 730.282 | 553.361 | 443.509 | 298.728 | 142.577

f } T T T T C\
% 101 102 103 104 105 A‘(
\

| 1=29.4 m

B1?U B? MOMEN

© 0 g} © o]
o) ) — ™M [{e] ™ L0 o ™
S 3 ® ~ 2] ) ] = © ) 3
o o0} (o] - ~ ol [o0] o
o N 5 N [e) NI N
™ o ~ &% S & ~ o
—
o
y &
" 2 L2 " © = g
BI7UDP? L?CC?T 8 © IS
& § &
q —
&

249,51
433.417
621.329

812.388
S)
621.329
433.417
24951

1204.859
1006.902



I11. Tinh va b6 tri c6t thép DUL:
1.Tinh_c6t thép :
-Sir dung tao thép 7 s¢i 12.7mm ,A=98.71 mm?.
+Cuong do keo quy dinh cua thep UST : f, =1860 MPa.

+Gi6i han chay cua thép tng suit trude : f, =09f,, =1674MPa .

+Mo6dun dan hoi ctia thép tmg suit trude : E, =197000 MPa.

+ing sudt sau mat mat : f, = 0.8 f, = 0.8x1674 =1339.2MPa.

+ Gidi han tng sut cho bétong : £, =50(Mpa) cudng do chiu nén 28 ngay.
So bé chon cét thép:

M
f.*z

Aps =

h h
Trong d6 : Z=d, —?f =0.9h —?f =0.9x1600 —% =1342mm

M :mémen 16n nhét tai mit cit L/2 (105)-TTGH cuong db.
— M=M,,=10727.356 x10°® N.mm.
M _10727.356x10°

= A= — 4968.906mm’
f,*Z 1339.2x1342
86 b6 =298906 _ 7 67 tag 12.7) =7 (bo)
98.71x7

2.Bo0 tri va uon cot chu :

><

C‘lOO 191 192 193 194 105 15

N RONINY
o oS00
S ls's!s!

<

200 ’“@\

150 —+ 5940

300 L =29400

vp 1600 i

L = 30000

Bé tri 7 bé nhur hinh vé :




MA& c¥t Géi_100
P 2000

o)

o IR
—®
—@
—®

- °
- °

1600
1400
1200

Taco:

-Tai mat cat Goi :
B f (200x2 + 400x2 +1000+1200 +1400)
B 71

P

-Tai mit cit gitra nhip( L/2):
_ £(90x3+200x3+310)
P 7f
2.1.Ddc trung hinh hoc tiét dién:
a.Tai MC L/2 (giita nhip):

=168.57mm

*Giai doan 1 :(khong co moi noi ,trir 10 rong):

M/ c¥ L2 105
£ 2000 d

Tach:

b, =s—b,, =2000—500=1500mm
h¢=196mm, b, = 200mm, h 4=350mm
h =1600-15=1585mm

2

b, = 600mm , AF, = nij , n:s b6=7

— AF, =19782 mm’®
d, = 60mm :duong kinh 16 rong .
Yp=168mm.
Dién tich :
A, = (b, —b,)h; +b,h+ (b —b,)h, — AR, .

120+-480180-+120
=685.7mm
bmn/2 bmn/2
ﬂb WD bo ﬂb WD
—1727 7]
= ETT 0
: 2 P 2 > B —
1 2?1
< 5 . bw o
o o Ak >© T
\@T -
C\
2| b ph1+

=(1500-200)*196+200*1585+(600-200)*350-19782= 689418 mm>.

Momen tinh véi day S, .



h 2 2
S, = (b, —b,)h, (h —?f) +bw%+ (b, —bw)%d—AFoyp =641937876 mm”.

Vo = i_d =847mm >y, =1635 -y, =788mm,e, =y, Y, =847 —168 = 679mm.

9

h3 h® hy \2 hy\2
Iy = (0 b) +(b =b,)he (Y, - )+b —+bh ——) (b, - b)—+(b1 b,) —?) _AFO(yd_?)

_2.78031x10ll mm*
Vay mdémen quan tinh véi truc 1-1 : 1,=2.78031x10™ mm”*
* gigi doan 2 :(truc 2-2) cé ké dén moi néi va cét thép DUL:

+Dién tich twong duong :

E
A = A, +—2XAw +b, t, =689418+(197000%4968.906)/30358+500*185=881500 mm>
E

C
+Momen tinh véi truc 1-1 :

E,
S, , = 500X185X(y, — = =)= 2" XAnsXe, =500xX185x(788 - @) - 19700: x4968.906X679

C

=38726112 mm?®
C—% 44mm ,yy =y —c=788—44 =744mm ,y; =y’ +C =847 +44=891mm .

e. =€, +C =679 +44 =723mm.

+MoOmen quén tinh tuong duong (Gb 2):

3

_ tr_t_sz 5 d _ 2
=1+ AXC 4Dy 5+ B L (V] =20+ 25 XAX(Y: - Y,)

185°

=2.78031x10'+689418*44%+500x T +500*185*(744-
@ )2+ 13?073?50; X4970x(891—168)?
1 4 menlzv bmn/2
=3.20615x10" (mm*) T bo
b.Tai mdt cdt g6i: 27 M/VA i
- giai doagn 1 : [ 2 2 >
Ta cé: o 1 1=
1aiy. o Cl)m N = N
b, =s—b, =2000-500 =1500mm Ly T RS
>
2 , o —F
AF, = nHTd' , n:s0 b6=7 — AF, =19782 mm* T 2
h=1600 -15=1585mm , b, = 600mm |, “b1t
y, =685.7mm.
Dién tich :

A, = b,—b, t +bh—AF, = (1500 - 600)x185+600x1585 19782 = 1097718 mm’



Momen tinh véi day S, .

t, h?
Sd = (bo _bl)ts(h_z)_i_bl?_
d _S_d_955 tr
Yy, = = mm —y;
Ag
t3
s = (b —b) =+ (b, —by)t (v -
-giai doan 2 :

AF,y, =1130416626 mm®

=1635 —955 = 680mm

)+b

h?®

5 *b A ——)

E
A=A +b,t + E_pXAPS =1307100 mm?.

C

tr ts EP
bmnts (yl - E) - E_ XAPS Xeg

185, 197000

=500x185x(680-—~)-
C: i =
ys =y +c¢=991mm

I—I+ c+b
A 12

=3.13124x10" +1183218x36 > +500x B

+ 197000
30358

3
_+bmn s(y -

18y = 955 — 707 = 248mm.

— AFe =3.13124 10" (mm*)

x4968.906x248 = 46561036 mm°.

, 8 =€ +C=284mm .

36mm — vy, =y, —c=680—36=644mm.

E
2+ PA €
EC APS (o

185°

x4968.906x2482=3.44985" mm*.

185

+500x185x(644- — ) 2+

2.2.Tinh todn chiéu dai bé cap (Tat cd cdc bé déu uén cong dang parabén bdc 2) :

+Tinh chiéu dadi va toa dd ciia cdc bé cot thép :

Chiéu dai 1 b6 :

/2 /2 -
2 \
L=t + 8] ) |
3l Y } f
- B6 1: 1=29400, f, = 200 -90 =110 , ] | Y=LM2'—XM
H I
8x110? a
_ 29400 _ 29401 mm | ¢
L M 3%x29400 ~ St 8,ydGm
H= (f +a-y)
Twong tu ta co bang : vy
Ténbo | S6bo | L(mm) | f (mm) | L (mm)
B61 2 29400 | 110 29401
B6 2 2 29400 | 200 29404
B6 3 1 29400 | 960 29481




B6 4 29400 | 1050 29497
B6 5 29400 | 1140 29514
Chiéu dai trung binh :
L - 29401x2 + 29404x2 + 39481+ 29497 + 29514 _ 20443mm
+Toa dé y va H : H=f +a—y ,voi FM
o Tuai mdt cit 26i co: Xo=0 mm.
Ténbd | a(mm) f.(mm) | x(mm) |y(mm) | H(mm)
1 90 110 0 0 200
2 200 200 0 0 400
3 90 960 0 0 1000
4 200 1050 0 0 1200
5 310 1140 0 0 1400
o Taimatcat 1 ¢é: X;=2940 mm.
Tén bo | a(mm) f.(mm) | x(mm) |y(mm) | H(mm)
1 90 110 2940 40 160
2 200 200 2940 72 328
3 90 960 2940 346 704
4 200 1050 2940 378 872
5 310 1140 2940 410 1040




o Tai mdt cdt 2 ¢é X,=5880 mm.

Tén bd | a(mm) f.(mm) | x(mm) |y(mm) | H(mm)

1 90 110 5880 70 130
2 200 200 5880 128 272
3 90 960 5880 614 436
4 200 1050 5880 672 578
5 310 1140 5880 730 720

o Tai mat cdt 3 c6 :X;=8820 mm:

Tén bo | a(mm) f.(mm) | x(mm) [y(mm) |H(mm)

1 90 110 8820 92 108
2 200 200 8820 168 232
3 90 960 8820 806 244
4 200 1050 8820 882 368
5 310 1140 8820 958 492

Tai mdt cat 4 c6 :X,=11760 mm,

Ténbd | a(mm) f.(mm) | x(mm) |y(mm) | H(mm)

1 90 110 11760 106 94
2 200 200 11760 192 208
3 90 960 11760 922 128
4 200 1050 11760 1008 242
5 310 1140 11760 1094 356

Tai mat cdt 5 (L/2) ¢6 :Xs=14700mm.,

Tén bo | a(mm) f.(mm) | x(mm) |y(mm) | H(mm)

1 90 110 14700 110 90
2 200 200 14700 200 200
3 90 960 14700 960 90
4 200 1050 14700 1050 200
5 310 1140 14700 1140 310




—  Bang téng hop toa @6 y va H trong cdc mdt cdt:

Mit cat Toa d6 cac mit cit (y) mm
Tén bo 100 101 102 103 104 105
1 0 40 70 92 106 110
2 0 72 128 168 192 200
3 0 346 614 806 922 960
4 0 378 672 882 128 1050
5 0 410 730 958 1094 1140
Mt cat Toa d6 cic mat cat (H) mm
Tén bo 100 101 102 1003 104 105
1 200 160 130 108 9 90
2 400 328 272 232 208 200
3 1050 704 436 244 128 90
4 1250 872 578 368 242 200
5 1450 | 1040 720 492 356 310
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IV.Tinh &rng suit mit mat:

J0.1%L , 0.1*L, 0.1*L, 0.1*L 0.1%L |
7 7 1 7 7

1. Mt do ma sat : 1

100 101 102 103 104 105
[ [ [

Afpe = fp (L—g (49 | |

. \
Gei

Trong do :
- f,, ing suat khi cang kéo
f,, =0.8 f,, =0.8x1860=1488 MP,
- K=6.6x10"/mm
-u=0.23.
-x :1a chiéu dai bé cap tinh tir dau kich neo dén mit cat dang tinh us mat mat .
Tinh khi kich 2 dau :
+vay X cia tat ca cac bo tai MC100 déu bang khong .

+X ctia b6 tai mat cat 105 bﬁng 1 nira chiéu dai toan bd L, cuano.

+Tinh X ctia 1 bo tai mit cat bat ki dugc tinh gin dung nhu sau :
*Tai MC 101:

X, =407+ () - X, =X,.
* Tai MC 102:
I 2
X, = X ++/(0.10)2 +(y, — y)
* Tai1 MC 103:

- 2
Xy = X, +J(0.1) +(y; - y,)
* Tai MC 104:

- 2
X, = Xg +1/0.1)% +(y, - V5)
a. Tinh cho b6 1:

X, = /29407 + 40> =2940 mm

29407 + (70 - 40)* =2940 mm.

X,

X, = /29407 + (92— 70)% =2940 mm.

X, = /29407 + (106 —92)? =2940 mm,
b. Tinh cho b6 2 :

X, =2940 + 722 =2941 mm.

X, = /29407 + (128—72)? =2940 mm.

X, = /29407 + (168 -128)% =2940 mm.

X, =+/2940% + (192 -168)? =2940 mm.
c. Tinh cho b6 3 :




X, =+/29407 +346° =2960 mm.

X, = /29407 + (614 —346) =2952 mm.

X, = /29407 + (806 — 614)% =2946 mm.

+ = /29407 + (922 -806)? =2942 mm.
Tinhcho b6 4 :

\/29402 3782 =2963 mm.

, = /29407 + (674 —378)? =2954mm.

d.

5 = /29407 + (882 — 674)? =2947 mm.

><| X ><| ><| :! ><|

. =+/29407 + (1008 -882)? =2943 mm.
Tinhcho b6 5 :

X, =~[29407 + 4107 =2968 mm.
X, = /29407 + (730 —410)? =2957 mm.

X, = /29407 + (958 — 730)? =2949 mm.

X, = /29407 + (1094 — 958)* =2943 mm.

+¢ 14 tong gia tri tuyét d6i cac goc udn ciia bo ct tinh tir vi tri kich dén mit cit :

oa=o,-a,.

Vi a,:1a goc tiép tuyén véi duong cong tai gbe toa do .



a,:1a goc giira tiép tuyén voi dudng cong tai toa do x .

\ . . | /2 . L l
- Puong cong bo ct : 1 7
X
4f(1-x)*x 20 > |
y: (|—2) ‘ > X
y |
tga, =#(1—%). a, f
[
y
Tinh e, e, cho céc b6 cap N |
tai cdc mit cit can tinh us mat mat:
+) Tinh ¢, cho cac bo (x=0):
061 tgay =2 @=2X) 22410 6= 0.014474 5 ¢, = 0.83 d6 = 0.014473 radan
| | 7 29400
06 2: tga = 4 (1= 2y 22200 1y = 0.026316 5 &, =1.51 d0 = 0.026310 radan
| | 7 29400
06 3: tg oy = X900 _ 5 196316 — = 7.20 d6 = 0.125651 radian
29400
064 tga, =220 _ 0138158 oy = 7.87 d6 = 0.137289 radian
29400
065 tge, =240 _ 415, 4 =8.53 49 =0.148890 radian
29400
Lap bang :
Ténbo | x(mm) | L(mm) | f.(mm) | «, (d0)
B6 1 0 29400 | 110 0.83
B6 2 0 29400 | 200 1.51
B6 3 0 29400 | 960 7.20
B6 4 0 29400 | 1050 | 7.87
B6 5 0 29400 | 1140 | 853
+) Tinh «, tgi cdc mdt cit cho cdc bé :
* Tai mdt cdt 101 ¢6 @ X;=2940 mm.
bo1: stga, =4 2y L0, 2x2980, 591579 5, —0.66 do.
| | 7 29400 29400
Tuong tu ta c6 bang sau :
Ténbo | x(mm) | L(mm) | f,(mm) | «, (d0)
B6 1 2940 | 29400 | 110 0.66




Bo 2 2940 29400 200 1.20
Bo 3 2940 29400 960 5.77
Bo 4 2940 29400 1050 6.30
B6 5 2940 29400 1140 6.84
* Tai mdt cdt 102 ¢6 : X,=5880 mm.
Ténbo | x(mm) | L(mm) | f,(mm) | «, (d0)
Bo1 5880 29400 110 0.50
B6 2 5880 29400 200 0.90
B6 3 5880 29400 960 4.33
B6 4 5880 29400 1050 4.74
B6 5 5880 29400 1140 5.14
* Tai mdt cdt 103 ¢6 : X;=8820 mm.
Ténbo | x(mm) | L(mm) | f(mm) | «, (d0)
Bo1 8820 | 29400 110 0.33
Bo 2 8820 | 29400 200 0.60
B6 3 8820 | 29400 960 2.89
Bo6 4 8820 | 29400 1050 3.16
B6 5 8820 | 29400 1140 3.13
o Taimat cat 104 ¢6 : x,=11760 mm.
Ténbo | x(mm) | L(mm) | f,(mm) | «, (d0)
B6 1 11760 | 29400 110 0.17
Bo 2 11760 29400 200 0.30
Bo 3 11760 29400 960 1.45
Bo6 4 11760 29400 1050 1.58
B6 5 11760 29400 1140 1.72

* Tai mdt cat 105 (L/2) : thi tat ca cac bd cod o, =0 = a = a .

+) Tinh « cho cdc bé tai cdc mdt cit :

Cong thuc: o =o,—a,




Tai mdt cdt 101

Ténbo | ,(dd) | o, (d0) | «(dd) | «(radian)
B6 1 0.83 0.66 0.17 0.002967
B6 2 1.51 1.20 0.31 0.005411
B6 3 7.20 5.77 1.43 0.024958
B6 4 7.87 6.30 1.57 0.027402
B6 5 8.53 6.84 1.69 0.029496
Tai mdt cdt 102:
Ténbo | «(dd) | «,(d0) | «(dd) | «(radian)
B6 1 0.83 0.50 0.33 | 0.005760
B6 2 1.51 0.90 0.61 | 0.010647
B6 3 7.20 4.33 2.87 | 0.050091
B6 4 7.87 4.74 3.13 | 0.054629
B6 5 8.53 5.14 3.39 | 0.059167
Tai mdt cat 103:
Ténbo | ,(d0) | «, (d0) | «(d0) | «a(radian)
B6 1 0.83 0.33 0.50 0.008727
B6 2 1.51 0.60 0.91 0.015882
B6 3 7.20 2.89 431 0.075224
B6 4 7.87 3.16 471 0.082205
B6 5 8.53 3.13 5.40 0.094248
Tai madt cdt 104:
Ténbd | o, (d0) | o, (d0) | a(dd) | «(radian)
B6 1 0.83 0.17 0.66 0.011519
B6 2 1.51 0.30 1.21 0.021118
B6 3 7.20 1.45 5.75 0.100356
B6 4 7.87 1.58 6.29 0.109781
B6 5 8.53 1.72 6.81 0.118857
Tai mat cdt 105(L/2):
Ténbo | ,(d0) | « (d0) | a(dd) | «(radian)
B6 1 0.83 0 0.83 0.014486




B6 2 1.51 0 1.51 0.026354

B6 3 7.20 0 7.20 0.125664

Bo 4 7.87 0 7.87 0.137357

B65 8.53 0 8.53 0.148877

Bing tong hop o cho cdc bé cdp tai cdc mdt cit :
B6 thép MC 100 | MC101 | MC102 | MC103 | MC104 | MC105
a(Rad) | o(Rad) | a(Rad) | a(Rad) | «(Rad) | «(Rad)
1 0 0.002967 | 0.005760 | 0.008727 | 0.011519 | 0.014486
2 0 0.005411 | 0.010647 | 0.015882 | 0.021118 | 0.026354
3 0 0.024958 | 0.050091 | 0.075224 | 0.100356 | 0.125664
4 0 0.027402 | 0.054629 | 0.082205 | 0.109781 | 0.137357
5 0 0.029496 | 0.059167 | 0.094248 | 0.118857 | 0.148877
e Tinh g sudt mat mat do ma sat tai cdc mdt cat lGp thanh bang:
a._Mdt cat 101

B6| L fo k ( LiX/Z) 7 a(Rad) | 1—e %rwe I\A/If;;)(
1 | 29401 | 1488 |6.67*10"-7| 14701 | 0.23 | 0.002967 [0.0107631| 16.02
2 | 29404 | 1488 |6.67*10"-7| 14702 | 0.23 | 0.005411 |0.0113197| 16.84
3 | 29481 | 1488 |6.67*10"-7| 14741 | 0.23 | 0.024958 |0.0157802| 23.48
4 | 29497 | 1488 |6.67*10"-7| 14749 | 0.23 | 0.027402 |0.0163386| 24.31
5 | 29514 | 1488 |6.67*10"-7| 14757 | 0.23 | 0.029496 |0.0168175| 25.02

= Af 2 =(16.02*2+16.84*2+23.48+24.31+25.02)/7 = 19.79 MPa




b. Mt cdt 102:

B6| L o k § 7 o (Rad) | 1— e ue Alee
(Li/2) MPa)
1 | 29401 | 1488 [6.67*10~-7| 14701 | 0.23 | 0.005760 |0.0113984| 16.96
2 | 29404 | 1488 [6.67*10n-7| 14702 | 0.23 | 0.010647 |0.0125096 | 18.61
3 | 29481 | 1488 [6.67*10"-7| 14741 | 0.23 | 0.050091 |0.0214532| 31.92
4 | 29497 | 1488 [6.67*10"-7| 14749 | 0.23 | 0.054629 |0.0224792| 33.45
5 | 29514 | 1488 [6.67*10"-7| 14757 | 0.23 | 0.059167 |0.0235042| 34.97
— AfL =(16.96%2+18.61*2+31.92+33.45+34.97)/7 = 24.5 MPa
c. Mdt cat 103:
B6| L f k (LiX/2) H a(Rad) |1-e *#me I\A/If;;)(
1 | 29401 | 1488 |6.67*10~-7| 14701 | 0.23 | 0.008727 |0.0120728]| 17.96
2 | 29404 | 1488 [6.67*10"-7| 14702 | 0.23 | 0.015882 |0.0136979| 20.38
3 [ 29481 | 1488 [6.67*10"-7| 14741 | 0.23 | 0.075224 |0.0270935| 40.32
4 | 29497 | 1488 [6.67*10~-7| 14749 | 0.23 | 0.082205 |0.0286595] 42.65
5 [ 29514 | 1488 [6.67*10"-7| 14757 | 0.23 | 0.094248 |0.0313515| 46.65
— AFL =(17.96%2+20.38*2+40.32+42.65+46.65)/7 = 29.47 Mpa
C. Mdt cat 104:
B6| L fo k (LiX/2) K| a(Rad) |1—e e '\A/If;;)(
1 | 29401 | 1488 |6.67*10~-7| 14701 | 0.23 | 0.011519 |0.0127070| 18.91
2 | 29404 | 1488 [6.67*10n-7| 14702 | 0.23 | 0.021118 |0.0148850| 22.15
3 | 29481 | 1488 [6.67*10"-7| 14741 | 0.23 | 0.100356 |0.0327010| 48.66
4 | 29497 | 1488 [6.67*107-7| 14749 | 0.23 | 0.109781 |0.0348007 | 51.78
5 | 29514 | 1488 |6.67*10n-7| 14757 | 0.23 | 0.118857 |0.0368186 | 54.79

= Af2 =(18.91*2+22.15*2+48.66+51.78+54.79)/7 = 33.91 Mpa




d. Mdt cat L/2:

B6| L o k § 7 o (Rad) | 1— e ue Alee

(Li/2) MPa)
1 | 29401 | 1488 [6.67*10"-7| 14701 | 0.23 | 0.014486 |0.0133805| 19.91
2 | 29404 | 1488 [6.67*10"-7| 14702 | 0.23 | 0.026354 |0.0160706]| 23.91
3 | 29481 | 1488 [6.67*10"-7| 14741 | 0.23 | 0.125664 |0.0383151]| 57.01
4 | 29497 | 1488 [6.67*107-7| 14749 | 0.23 | 0.137357 |0.0409031| 60.86
5 | 29514 | 1488 |6.67*10"-7| 14757 | 0.23 | 0.148877 |0.0434461| 64.65

= Af 2 =(19.91*2+23.91*2+57.01+60.86+64.65)/7 = 38.59 Mpa

2. Mit do truot neo :

Af,, = i—bL* E,
Trong d6 : 1dy AL =6mm/1lneo=> 2neo, AL = 2x6 =12mm.
E, = 197000 MP,
l, = 29443mm

6x2
Suyra: Af,, = 59443

*197000 = 77.6MP,

3. Mt do nén dan hoi béténg (mdi 1in cing 1 bé ):

_(N-DE,
Af s = N XEX o
Trong d6 : N=7 bo.
E, = 4800,/ f, ,v6i f, =80%f, =0.8x50 = 40MP,.

f,: cuong do bé tong lac cang.
E, = 27153MP,
f, =0.8f,, =0.8x1860 =1488.

fogp UNG suét tai trong tdm ct do lyc cang da ké dén mat us do ma sat +tut

neo va do trong lugng ban than g; :
-luc cang : P = Ipi — Q\f . +Af, j(ADS xCosa® .

Trong do :

a :1a goc trung binh cua tiép tuyén véi cac bo tai mit cat tinh toan




3.1. Lurc cang p, tai cde mdt catla :
a. MC Goi :
P, = §488 - 77.6 x0.998x4836 =6807053 N

Voi o =(0.86x2+1.51x2+7. 2+7.87+8.53)/7=3.834 = cosa = 0.998.

b. MC 101:

Pi=(1488-(77.6+19.79))*0.998*4836 = 6711540 N
c. MC 102

Pi=(1488-(77.6+29.47))*0.998*4836 = 6688808 N
d. MC103:

Pi=(1488-(77.6+24.5))*0.998*4836 = 6664821 N
e. MC 104 .
Pi=(1488-(77.6+33.91))*0.998*4836 = 6643392 N
MC 105(L/2) .
P;=(1488-(77.6+38.59))*0.998*4836 = 6620805 N

=h

. , . : , M
3.2. Tinh f, cho cdc mdt cat : fop = —ﬁ—&xeg +—Lxe,
Ag Ig Ig

Véi M, : moémen do trong lugng ban than g, tinh theo TTGHSD.
- Tai MC Goéi :(M, =0).

6807053 6807053 x248°
1183218  3.13124x10™

-Tai MC L/2(105) -
_u_6620805__6620805X7692_F2384.33X106X769
% 757816  2.78031x10" 2.78031x10"
Vay mdt do nén dan hoi bétong (Afu ) 1a:

= - 7.08 MPa

= -16.22 Mpa

- MC Géi :
(7 —1)x197000 x| 7.09)|
Af s = = 22.01MP, .
2X7x27153
-MC L/2
(7 —1)x197000 x—16.22|
Afpeg = =50.43MP,.

2X7x27153
4. Mét us do co ngét bétong (kéo sau):

-Tai tit ca cAc mat cit nhu nhau :
Af o =93-0.85H ,voi H do 4m =80%.
Af sy = 93— 0.85%0.8 = 25MP,.



5. Mt us do tir bién bétong.
Afpeg =12.0f, —7.0Af,, >0.

cdp —

Trong do :

- o 1a us tai trong tdm ct do luc nén P, (da ké dén mat do ma sat ,tut neo va nén
dan hdi ) ,va do trong luong ban than.
-Tinh lyc P, cho cdc mat cit :

P =

- MC Goi :
P =[1488 — (77.6 + 22.05)]x4836 x0.998 = 6700825 .53N .

Ipi — (Af + Afp, + Af E(ADS xcosay .

Af 4, =0 ,vi momen =0.

_ 6700633 6700633 x248°
o 1183218  3.13124x10"

— Af,r =12.0%6.97 +0 = 83.64 MPa

- MC (105)L/2
P =[1488 — (38.56 + 77.6 + 50.43)]x4836 X1 = 6377413 .29N

= -6.97 Mpa

SuyraMCL/2: —» f 6390339 6390339 X769  2384.33x10° x769

_ + =-15.39MPa
ap 757618 2.78031x10" 2.78031x10"

Af, us do tinh tai 2 gay ra .

(M, + M) (682.81+ 276.58)x10°
cdp — - X& = 11
| 3.20615 x10

c

Af s =12.0x15.39 — 7x2.31 =168.51MP, .

Af X723 = 2.31IMP, .

6. Mt vrng suat do chung ¢t thép :
AfPR

= Afpp +Afe . Cangsau gin ding : Afy =0,
- Tinh:
* MCGGi : Afy =0.3[138 —0.3x0—0.4x22.05 — 0.2(25 + 83.64)] = 32.24MP,

Afpe, = 0.3[138 — 0.3Af . —0.4Af s —0.2(Afpgr + Afpeg )]

*MCL/2 : Afg, =0.3[138 —0.3x38.59 — 0.4x50.43 — 0.2(25 +168 51)] = 20.26MP,

7. T(R)ng hop cac wng suit mit mat :

o Mat mat tirc thdi : Afp, = Afo +Afp, +Afp

Mit cit Af . (MPa) Af,, (MPa) | Afe (MPa) | Af..,(MPa)
Goi 0 77.6 22.01 99.61
(L/2)105 38.59 77.6 50.43 166.62

e Mit mat theo thoi gian : Af,, = Af o + Af oy +Af



Mat cdt Af o (MPa) Af peg (MPa) Af g (MPa) Afpr, (MPa)
Goi 25 83.64 32.24 140.88
(L/2)105 25 168.51 20.26 213.77
o Tong mat mat: Af,. = Af,, +Af,,
Tiét dién Af o, (MPa) Af o, (MPa) Af,. ( MPa)
géi 99.61 140.88 240.49
(L/2)105 166.62 213.77 380.39

V. kiém to4n theo ttgh cuwong do 1 :
1. Kiém tra strc khang udn :
* kiém tra MC L/2 (b6 qua cot thép thuong):

-Phén trén d3 ¢6 : b =S =2000 mm.

h, = (500x185+1600x194) _ o

2000-200
-y, =168mm ,dp =1585-168 =1417mm.
- A, =4836mm’ ,3=0.85,f =50.
f
k =2(1.04 —f—py) =0.28.
pu
+gia thiét truc trung hoa qua canh :
1 b 1 0.85f'c
e ] fc al [ B i=F
a
= 2
Z
o b W
Z
Aps
? = = Apsfps
> Ly —+
f
c-—felw - 4836x1860 s =106 mm<h, =196 mm
0.851./b+KA, ™ 0-85X50x0.85x2000+0.28x4836x |\

p

+Strc khang danh dinh cua tiét dién :

M, = A T (d -%) . a= fB,xc = 0.85x106 = 90mm.



c 106
fos = f ,(1—k——)=1860x(1-0.28x——) =1822MP, .
PS pu( d ) ( 1467) a

p

M, = 4836 x1822 x(1467 — %) =12530 KN.m

+Kiém tra:M, <gM ,p=1LM, =M, =9000.013KN.m < M,=12530 KN.m = dat .

2. Kiém tra ham lwong c6t thép tdi da :

€ cos.
d
Avs Tosd
g Pesfesd, _ 4836x1822x1467 _ 4

©T A fo 4836 x1822
C =106 mm < 0.42d, = 0.42x1467= 616 mm = dat .

3. Kiém tra ham luong cét thép toi thiéu :
M, >min Y2M_ 1.33M,

Trong do :
- M, :momen bat dau gay niat dim BTDUL tirc 1a khi d6 us bién dudi dat tri s6 us kéo
khiunla: f, =0.63,/f, =0.63/50 = 4.45MP,.
- Phuong trinh M, véi tiét dién nguyén cing sau (2 giai doan):
Pi Pe, o M, 4 (M +M )+M,  AM

- +—Lyd 4 + 4 =445
r A | Y1 | Y1 | Y, | Y,

9 g g c c

+P, = (0.8f, —Afr)As ,Afpy = Afpp, + Afp, =166.62 + 213.77 = 380.39MP, .

+M,: mémen MC L/2 do tinh tai 1 = 2384 KN.m(TTGHSD).
+M,, : mémen MC L/2 do tinh tai 2(khong c6 16p phu )= 728 KN.m.
+M,, : mémen MC L/2 do 16p phu =296 KN.m
+ My =(1.25*Mr+Mn) *mgu+Myg*MQng
= (1.25*%2007.75+1074.336)*0.641+346.56*1.065
= 2666.45 (KN.m)
+ AM :1a phan mémen thém vao dé tiét dién bat dau nut.
* Thay cdc s6 liéu MC (105)L/2 vao phwong trinh dé tinh AM :
P, = (0.8x0.9x1860 —380.39)x4836 = 4636805 N.

Pe +M,)y¢ M, +M, +M, )y¢
AM :ixl—‘;+( 1~g 1)y1 XI_Z_( 2a Ip ht)yZ XI_Z+34dS X|C
A Y, Iy Y, I 2 2
_ 4636805 x3.206 x10"* . (4636805 X679 + 2384 x10°)x874x3.206 x10**
757618 x918 2.78031x10*x918
4.45%3.206 x10™

- + + . X + =1. m=/. X .m
(728 + 296 + 2666.45)x10° 7.099x10° KN 7.099x10°KN



M, =AM + M, +M,, + M, +M,, =13173.45KN.m
M, =M, =9000.013KN.m

u

+Kiém tra : gM , =12530 KN.m > min 2M _ ;1.33M,

cr?

> min{15808.14 ; 11700 KN.m}
> M =12530 > 11700 KN.m — dat.

4. Kiém tra swc khang cat cua tiét dién :

- Tinh cho tiét dién & gan 26i :
Stc khang cat tiét dién =gV, ,v6i ¢ =0.9

V. :sttc khang cit danh dinh .
V. +Vs +V,
V,=min ,
0.25fbd, +V,
V, :strc khang cat do bétong.
V,=0.0834,/f.h,d,.

V, :stic khang cat do cot dai .

S

V = A f,d, (cotgd +cotga)sina
S SV

V= A f,d, cotgd .
S SV

V, :stre khang cat do cot thép DUL (xién):

VOi o = 90° (goc cbt dai )

V, = f Assina ,v6i f: cuong d6 tinh toan CTDUL , «: g6c trung binh .

Trong cac cong thirc trén :

b, : chiéu day nho nhat ctia swon dam -dau dam b, = b, = 600mm .

d, : chiéu cao chiu cat c6 hiéu cua tiét dién —khoang cach hop luc trong mién chiu nén

va kéo cua tiét dién .

* Pdu dam:
+gan ding chiéu cao mién chiu nén ,

ldy bang chiéu cao mién chiu nén MC L/2.

C=126>d, =d, —%:1585—707—%:825mm.

d, —< =825
2
Mat khac d, =max{0.9d, =788 ;- d, =1152mm.
0.72h =1152

A, :dién tich tiét dién c6t dai trong pham vi 1 buéc dai



hf=185

© o)
0
!
ApS I
. e
=707
Yp
1 bw 1
EE |
cét ®ai 4 nh, nh
Sy S |

Trong d6 voi L=29m —>dau dam b, = 600 —>cbt dai ¢ =14 - 4 nhanh .1 nhanh

Md?  3.14x142
4

+ f,:cuong do cot dai =400 MP,.

— f, = =153.8mm* — A, = 4x153.8 = 615.

+S, :budc cot dai (khoang cach cac ¢t dai )
+ /3 :1a hé sb tra theo bang lap sin.
+®: 1a g6c ciia ing suat xién tra bang .
A 5 3 Y 0 o7 A A 1> V Y
*Peé tra bang tim S va® phai tinh 2 thong s6 1a f_ va g, .

c

-v61 V 1a ing suat cat :

— Vu
¢xb,xd,
V, :1a Iyc cét tinh toan theo TTGHCD 1,4 =0.9.
o M,/d, + 0.5V, cotgd .
" EpAPS

M, :1a moémen udn tinh theo TTGHCDI].

Nhu vy dé tra bang tim @ phai tinh ¢, —>dé tinh £, phai biét ® .Vay phai thir dan theo
trinh tu sau :

a. Tw bieu do bao momen va luyc cat :




% 0.1L =2940

| My,
| M101
| |
Vio1
Vgei- ~Vu
- M, va V, lay cach tim gbi 1 doan d, .
Véi: M,y =3792.97KN.m
V,q, =1362.51KN.m.
V,,, =1137.92KN.m
d, =1152mm.
M, = My, xd, = 3792.97 x1152 =1461KN.m.
0.1L 2940
V. =V, 0 Vi sy _1937.9p4 10208192 1 100akN
0.1L 2940
b. Tinh tme sudt cdt :
3
C Ve 12400
oxb,xd, 0.9x600x1152
i. = 1.94 =0.0387
f. 50
c. Gid thiét : @, = 40°, cotgd, =1.192 —tinh ¢, .
6 3
¢ = 3792.97x10° /1152 +0.5x1137.92x10°x1.192 _411x10°° .
' 197000x4836
i. =0.0387
Theo 4 f; —®, =42.7°,8 =0.8.
g, =4.11x0°°

+s0 sanh @, va @, khac nhiéu — 1am lan th 2 : cotg42.7° =1.085

e = 3792.97x10° /1152 +0.5x1137.92x10°x1.085
k& 197000x4836

=4.04x107°.



Theo \f/— va g, —trabang — ®,=42°40 va S, =028.

Vay sb liéu dé tinh : @ =42°40 va S =0.8.

d. Bo tri cot dai trudc roi kiem tra :

Buoc dai :
s < Af,  _ 615x400
" 0.083,/f.b, 0.083x~/50x600

V, =1224KN <0.1fb,d, = 0.1x50x600x1152 = 3513KN nén —»
S, <0.8d, =937 < 600mm .

=699mm .

Vay S, <600mm —chon ¢t dai 14 —4nhanh S, =300mm —kiém tra .
V, =min W +V, +V, va 0.25f_b,d, =8782KN .
+V, =0.0834,/f.b,d, = 0.083x0.8x\/50x600x1152 = 330KN .

4V = A fd, cotgd 615x400x1152x1.085
) S 300

'

=1041KN .

+V, = f Agsing, .
-Tinh goc «,, cua cac bo cap tai x=d, =1152mm.
4x110 2x1152

+b6 Ltgar = 21 1= 2 = (1-
L © L’ 29400° 29400

Twong tw cho cac bo khac :

Ldp bang :

)=0.013359 — o, =0.76°.

Bo | L,(mm) | f(mm) | x(mm) | «(d0)
29400 110 1152 0.78
29400 200 1152 1.39
29400 960 1152 6.65
29400 1050 1152 7.27
29400 1140 1152 7.88

gl | W] N|

— a, = [(0.78+1.39) +6.65+7.27 +7.88 /7 =3.88° — sine,, =0.06767 .
V, =(0.8f,, —Af, ) Ay sina,, = (0.8x0.9x1860 —380.39)x4836 x0.06767 = 313.7KN.

* Cubi ciing kiém tra sirc khang cdt :
V, =1224KN <0.9(V, +V, +V,) = 0.9(330 +1041 +313.7) =1516 KN —> dat.

VI. KIEM TOAN THEO TTGH SU DUNG :
1. Kiém tra ing suidt MC L/2 (giira nhip ):




1.1. Giai doan cing kéo cét thép (ngay sau khi déng neo):
+cuong do bétdng: f; =0.8f, = 40MP,.
+euong do ctdul : f; =0.74f , = 0.74x1860 =1376.4MP, .

+A, = 757618 mm?
+1, =2.78031x10" mm*,e, =679mm, y; =874mm,y;" =788mm, M, = 2384.33KN

a. Kiéem tra wng suat bién duwoi (us nén):

PR,

M
xyd + —2xy!
A | Y1 | Y1

g g 9

fbd -

<0.6f; = 24MP,.

P, = (f,, —Afpr,)Ass = (1376.4—166.62)x4836 = 5850496 N

_ 5850496 5850496 X679 874+ 2384.33x10°
757618  2.78031x10™ 2.78031x10"

= fy, = X874| =|-12.32| < 0.6 f; = 24MP,

b. Kiém tra img sudt bién trén :
P Pe . M, tr{<1.38|\/|F>a
Y1

<0.25,/f, =158

fbtr:—A—+ | Y1 _|_

g g g
Thay sb :
_ 5850496 5850496 X788X679 _ 2384.33x10° x788
btr 757618 2.78031x10* 2.78031x10"

1.2. Giai doan khai théc (sau mat mat toan bd):

=-1.32MP, <1.38 — dat

a. Kiém tra vmg sudt bién dudi :
f, =08f, =0.8x0.9x1860 =1339.2MP,.

Lucnén: P =(f, —Afy )As = (1339.2-380.39)x4836 = 4636805 N .

' Pe M,,+M_ +M .
foo = E—'— ;gyf+¥yf+( Zal'p W) ys <057, =354,

g g g c

4636805 4636805 X679 2384.33x10°
bd =~ - X874+ X
757618  2.78031x10 2.78031x10
(728 + 296 + 2666.45)x10°
3.206x10™

X918 = 2.04MP, <0.5,/f, =354

—dat.

b. Kiém tra ing sudt bién trén : y* =788mm,y! = 744mm

. Pe .
for = —i+i y{r —& y{r —ﬂ y;r <0.45f, =0.45x50 = 22.5MP, .
A, I, I, I
6 6
| 4636805 N 4636805 xfil79 4788 — 2384 x10 x588 i 3690 xl?1 744! < 0.45 fc' — 0.45x50 = 22.5MP,
757618 2.78x10 2.78x10 3.2x10

=|-7.02MP,| < 22.5MP, —dat.



2. Kiém tra &ng suit mit cit gdi (MC100):
2.1. Giai doan cang kéo :

Po=(f, — Afpri) Ax cosary

- Trong do :
+ o) =(0.86X2+1.51x2+7.2+7.87 +8.53)/ 7 = 4.05d0

— cosey’ =0.997.
+P, = (f, — Afor;) An COSa® = (1376 .4 —99.61)x4836 X0.997 = 6156032 .8N
+ A, =1183218 mm?, 1, =3.13124x10" mm* e = 248mm, y;" = 680mm, y;' =955mm,M =0

a. Kiém tra us bién dudi :
_ 6156032.8  6156032.8x248
bd 1183218 3.13124 x10%*

X955 = |- 9.86MP, | < 24MP, —> dat.

b. Kiém tra thé trén :

 Pe
fo= _i+._g yr = 6156032 .8 N 6156032 .8x21A1f8 X680 = —1.89MP, (NéN) < fues
A I 1183218 3.13124 x10

g 9

—dat.
2.2. Giai doan khai thac:
P =[1339.2 — (99.61 +144.88)]x4836 x0.997 = 5278135 N .

I, =3.45x10"mm* , yy = 644mm,y; =991mm .
a. Kiém tra us bién dudi :

 Pe
. _i _Figg yg _ 5278135 B 5278135 x12184 X991 = —9.2MP, —>dat(nén).
A | 1183218 3.13x10

9 9

b. Kiém tra us bién trén :

 Pe
f, = L] yy =— 0278135 | 5278135 X12184 X644 = —-1.38MP, — dat(nén).
A I 1183218 3.13x10

g *]
VII. TINHDPO VONG KET CAU NHIP :
1. Kiém tra dé vong do hoat tai :

+Tinh d§ vOng mat cit co toa d6 x do luc ¢6 toa do a,b nhu : (hinh v¢&)



L= 29400

_ pbx
6.E..1_l

+ So dd chét tai tinh d6 vong do xe tai 3 truc: ( Hinh v§)

Y (I* -b* - x%)

P P P
% 3400 % 3400
C
U2 L2
L= 29400

P,=P,=145*10° N ; P;=35*10°N . Tinh d¢ vong khong c6 hé s6 :
+ D6 vong MC giira nhip L/2 do cdac luc : p, —b=14700+4300=19000 mm, x=14700
mm.

b 145x10° x19000x14700x(29400% —19000° —147007)

Yx m =7.57mm.
6x29358x3.20615x10" x29400
+ Do vong MC L/2 do : p,
3 3 3
yP = p,.L° 145x10°x29400 _8.7omm.

48.E,.l, 48x29358x3.20615x10"
+ D6 véng MC L/2 do : p, —b=10900 mm, x=14700 mm.

o, _ 35x10°x10900x14700x(29400% —10900” —14700%)

X 6x29358x3.20615x10" x29400
+ D6 vong cde dam chii coi nhue chiu luc gidng nhau khi chat tat cd cdc lan xe :
£ 1+ B, 10000 -2x500
-sO0 lanxe :n_= =
3500 3500
-hé s6 xung kich : (1+IM)=1.25.

+ Pé véng 1 dam chii tai MC L/2 (105):

=1.88mm

=2 lan.




P1 P2 P3 S
yz(y Ty +y )an1.25,Vé’in=sédém=5.
n

(7.57 +8.72 +1.88)x3
y= c

x1.25 =13.6mm.

+Kiém tra : y < ixI —>136< 29400 =36.75mm —dat.
800 800

2. Tinh d6 vong do tinh tai ., lre ciing trude va dé vong tai MC L/2(105):
2.1. B6 vone do lve cang CT DUL:

5w.l*
Apy, =— :
384E._I o

Trong d6: w = 8_pze ,e=e, =679mm, 1, =2.78x10" mm*.
L

p=(0.8f,, —Af. )Ay = (0.8x1860 —380.39)x4836 = 5356402 N .
_ 8x5356402x679
294007

4
BN . ;o sy

© 384x30358x2.78x10"
2.2. P vong do trong lwong ban than dam(giai doan 1): do g, = 20.64N / mm

=315

g - 5 g.*  5x20.64x29400°
' 384'E.l, 384x30358x2.78x10"

27mm.

2.3. Do vong do tinh tai 2 : g, =6.3+2.56 =8.86N /mm.

5 g,!*  5x8.86x29400

Ag, = . = = =10mm.
384 E.I, 384x30358x3.206x10

* Do vong do luc cang +tinh tai : goi la do vong tinh 'y .

y; =—-41.5+27 +10 = -4.5mm

Vay dam c6 d6 vong khi khai thac 13 : 4.5 mm.



CHUONG III: TINH TOAN TRU CAU
I. SO LIEU TiNH TOAN:
I.1. You ciu thiét ké :
- Tinh toan try T3 : phuong an 1 .
- Tai trong : HL93,doan ngwdi 300(kg/m?)
- Két cau nhip trén tru :
+ Nhip trdi  : ddm bétong CT dai 30m : I = 29.4 (m)
+ Nhip phdi : dam bétong CT dai 30m : ;= 29.4 (m)
- Khé cau
B = (9.0+2x0.5) = 10.0 (m)
- Mt cit ngang gdm 5 dam BTCT céach nhau 2,0 m.

- Song thong thuyén cip V.
.2. Quy trénh thiét ké :
- Quy trinh thiét ké 22TCN 272-05.
1.3. Kich thwéc tru : (don vi cm)

So do cau :

MNTT +7,0

b=2m h=35m i;

-t ¢,t phastt //,/
R I
\ ¢,t mn ch/E via
H— |
\ c,t phastt
¢, t the|Enséi

So do tru :



cButitotrot3
TL 1:100
1000 . 2000 ., 2000 ., 2000 _, 2000 _, _, 1000 o980
8 [ =
<
5 1500

170

11000

IR

] =

/1000

1.Vi tri cao do :
-Cao d0 MNCN: +9.8 m
-Cao @0 MNTT: +7.0m
-Cao @0 MNTN: +5.0m

2.Céc 16p dia chit :

- Lop 1 : Céat pha sét.

- Lop 2 : Céat min chat vura.
- Lop 3 : Cét pha sét.
- Lop 4 : Cat tho 1an soi.




3.Tai trong tac dung :
3.1. Tinh tdi tdc dung (khong hé s6):
3.1.1. Tinh tai Theo phwong doc cau :

+V."_ :phan luc gbi trai do trong lwong k/c nhip(KN).
+V,. :phan luc gbi phai do trong lugng k/c nhip (KN).
+V" :phan lyc gdi trai do 16p phir (KN).
+V, :phan luc gbi phai do 16p phu (KN).
Voi

- g& :trong lugng k/c nhip trai (khong ké 16p phit)/1m dai cau (KN/m).
- g :trong luong k/c nhip phai (khong ké 16p phi)/1m dai cau (KN/m).
- g4, :trong lwong 16p phu —nhip trdi /1m.(KN/m)

- 94, :trong luong 16p phut —nhip phai /1m.(KN/m)
Tinh tai tac dung Ién tru c6 thé chia thanh céac tai trong nhu sau:

a. Tinh tai ban than tru :

Bao gém toan bg tai trong ban than cua két cAu tru cling nhu cua bé mong.
Cong thuc xac dinh: P; = V; 7,
Trong do:
+ P; : tai trong ban than thanh phén thtr 1 cua tru
+ V; : thé tich khéi thanh phan tht i cia tru
+y.: trong luong riéng twong (mg thanh phan th i.
-Trong luong (mii try +da tang):
P, =Vxy, =2.7x2.5=67.5T = 675KN
-Trong lugng phéan than try (tir I-I dén II-11) :
P, =Vxy, =99x2.5=247.5T = 2475KN .
-Trong luong bé mong :
P =V xy, =76.75x2.5=191.875T =1918.75KN
b. Tinh tai két cdu phan trén:
- Tinh tdi phan 1: bao gdm trong lugng ban than cta két cdu nhip dam g; = 18.94 KN/m

- Tinh tdi phan 2: bao gbém toan b trong luong ban than cua cac cac 16p phi mit cau, lan

can, go chin cling nhu mot s6 thiét bi, cong trinh phuc vu trén cAu
+Tinh tai dam ngang, mbi ndi, lan can: phan bo déu trén toan chiéu dai duong anh
hudng voi cuong do g, = 6.06 KN/m
+Tinh tai 16p pha mat cau: phan bd déu trén toan chidu dai duong anh hudng véi cudng
do
O2b =0 1p= 2.56 KN/m



— 0" pc = 18.94+6.06 = 25 KN/m
— g'pc = 18.94+6.06 = 25 KN/m

VARSYLS It? = 25.3—20 =375KN

|
VAREY Ef = 2.56x3—20 =38.4KN

4. Hoat tai thing ding :
4.1. Doc cdu :

+V," :phan lyc gbi trai do hoat tai .

+V,! :phan lyc gbi phai do hoat tai .

o Truong hop chat tal I nhip (2 lan xe ) :

35 145 145
743004300

\\

y3 Y2 y1=1

30m 30m

-Do xe tai 3 truc :
tr f IM -
VI =V,F =n xm x@1+ m)x;/L I45(y, +vy,) +35y,
Trong do :

+y,:hé s tai trong xe tai tk ,y, =1.75.
+IM:lyc xung kich cua xe ,khi tinh mb tru dic thi (1+ %) =1.25
+n, :s6 lan chat tai .

+m, :hé s6 lan xe. —»>1 lan xe m_ =1.2.

2lan xe m_=1.
= V' =2x1x1.25x1.75x J45(1+ 0.86) +35x0.72 =1290KN

* Truong hop chdt tdi cd hai nhip (2 lan xe ):




(vi hai nhip giéng nhau 1" = | =30m —tinh cho V,, (max) )

Truong hop V,,(max) :

35 145 145 35 145 145
43004430 15m “4300;4300 g ,=9-3KN/m

:L4747:L4747:L47HHHHHHHH%WMHW
\\/y4 y5 yo

yl y2 y3=1
| 30m 30m ‘

+V,, :do xe tai 3 tryc :
r M -
Vit =V = O.9anxmLx(1+m)x;/Lx I45(y2 +Y3+Ys+Ys) +35(Yy + Va)

=V, = 0.9x2x1xL.25xL.75 J45(0.86 +1+0.38 + 0.24) + 35(0.72 + 0.52) =1587 KN
+V,, :do tai trong lan :

Vi =0.9xq,, XIxn, xm Xy, = 0.9x9.3x(30+30)x2x1x1.75 =1757.7KN .

4.2. Phwong ngang cau (eém 5 dam T dit cdch nhau 2.0m) :

-Gan ding xem nhu cac tai trong truc tiép tac dung lén mii tru ,tuy theo cAu tao mat cét
ngang — c6 cac so dd tac dung cua tai trong :
a. Chat 11an xe :

N

‘ Bx=/9.0m ‘
%0.67%1.8%{‘

Tatinh :

e =2 _03-18_33m
2 2



b.Chat 2 lan xe +1 lan nowdi :

‘ Bx=9.0m ‘
%O.H%l.sﬁ%l.zﬁ&%l.eﬁﬁ%
A e
VTrl VTr2
€2
7&;,
7 €n —~
Tatinh :
9 1.8
=2-03-=2=3.3m
& 2 2

e, :%—0.3—1.8—1.2—% =0.3m

5. Lue him xe (lwc nim ngang theo phwong doc cau):W, (cé hé sd).
- Puoc lay theo diéu 3.6.4 (22TCN 272-05)

- Lyc hiam xe dyoc truyén tir két cau trén xudng tru qua gbi d5. Tuy theo ting loai gdi

cau va dang lién két ma ti 1é truyén cua lyc ngang xudng tru khic nhau.Do cac tai liéu tra
ctru khong c6 ghi chép vé ti 1 anh hudng cta lyc ngang xudng tru nén khi tinh toan, 1ay
ti 1¢ truyén bang 100%.

- Luc ham duoc léy bﬁng 25% trong luong cua cac truc xe tai hay xe hai truc thiét ké
cho mdi lan duoc dit trong tat ca cac lan thiét ké dugc chit tai theo diéu 3.6.1.1.1 va coi
nhu di cung mot chiéu. Cac lyc nay dugc coi nhu tac dung theo chiéu nim ngang cach
phia trén mat duong 1800mm theo ca hai chiéu doc dé gay ra hiéu ung luc 16n nhat. Tat
ca cac lan thiét ké phai dugc chat tai dong thoi ddi véi cau va coi nhu di ciing mot chiéu
trong tuong lai.

- Phai ap dung hé s6 lan quy dinh trong diéu 3.6.1.1.2
+W, :ddt caich mat duong 1800mm.

W, =0.25(> p,).n..m,
Trong do:

> pila tong trong luc cua tat ca cac truc xe tai 3 truc.



+Néu doc clu chi xép 1 xe thi > p, = 35 +2x145 = 325KN.
+Néu doc cau xép 2 xe téi thi : > p; =0.9x325x2 = 585KN .
= W= 0.25(2 p;).n..m_ =0.25x585x2x1 = 292.5KN

6. Luwec gid (gi6 ngang ):
6.1. Doc cdu :
a. Gio tac dung lén tru :
W,? =0.0006 V*.A.C, >1.8.A(KN)

Trong do:
+ A :Dién tich chan gié (m?)
+C,:H¢ s6 can véi tru dic C, =1

Vi dién tich chan gié thay d6i —>chia nho dé tim trong tam .

f 1000 f
100+—+—200—+—200——200—+—200—+—+100 5 1200
WP— 22 7 Bowe ]
WDZ; N L 200+ k W2 — I
T2 T3 T3 ‘
THAHY < <
3 B B
N
? 600 -
#1175~ 1175+ J
S P e

1504

s

a0

ﬁZOOﬁ

S P
0 %//ﬁ‘/
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05

Téc d6 gio thiét ké V phai duoc xac dinh theo cong thirc:

V=V; XS.

+V: vén toc gi6 .

+—200

+V, :van toc gio6 tra theo viing quy dinh cua viét nam (m/s).
— lay & vang III ¢6 V, =53 (m/s).
+S : Hé s6 diéu chinh véi khu dét chiu gi6 va do cao mat cau theo quy dinh, tra
bang 3.8.1.1-2
Tra S = 1.12, véi khu vuc mat thoang nudc, d§ cao mat cAu so v6i mat nudce thong
thuyén 1a 5.65 m.
Viy ta c6 tai trong gi6 thiét ké 1a:

V=V, xS:53x1.12:59.4(% ).



Tu hinh v¢ :
A =(2.5x6+10x0.75+1/2x2x2x0.75+6x0.75)=28.5( m?).
Suyra:
W,° =0.0006V 2.A.C, =0.0006x59.42x28.5x1 = 60.335KN >1.8.A =51.3(KN)
—thoa man.

b. Gié doc cdu thc dung Ién xe :

WxD = qGD'B

Trong do :
+B:1a chiéu rong toan bd ciu .
+g :cuong do gio doc tac dung 1én xe =0.75KN/m.
+W,? :tdc dung cach cao dd mat dudng 1800mm.
—>W?P =q2.B=0.75x10 =7.5KN .

6.2. Theo phwong ngang ciu :

a. Gio tac dung lén tru :
W =0.0006.V %A >1.8A

Trong do :
+ A :dién tich chan gi6 .
Tu hinh vé : A =H,.B,
+H,:1a chiéu cao tir myc nudc dén dinh tru.
+B, -chiéu rong tru (doc cau ).
= A =H,.B, =5.7x6 =22.2(m?)
—W," =0.0006.V 2.A =0.0006x59.42x22.2 = 47TKN >1.8A =40KN

—thoa man.

c. Gi6 ngang tdc dung vao két cdu nhip :\W_

[HEY
o
o
o

hn/2-+
3
-

I

> S

:

2

¢

;
—Hd—Hic+

+hn/2

=
b hn=247+
+h n/2-+h n/2-

% % %

+qQ :tai trong gi6 phan bo déu (KN/m) theo phwong ngang cau.

R
oz




g% =0.0006V2H, . Véi H, =h,+h,.
Cong thirc nay xem lan can la dac ,dam dic .
h. :chiéu cao lan can .
h, :chiéu cao dam chu .
+W " :1a Iyc tap trung ,dit tai giita chidu cao ciia H, tac dung theo phuwong ngang cau
—>khi 2 nhip dam don gian .

n (Itr +Ip)

W" =q2.~£ P — 0.0006x59.4%x(0.865 +1.6) X —156.55KN
¢ 2

n

(30+30)
2

c. Gio ngang cau tac dung lén xe :

W, dat ¢ cao dd cach mat duong xe chay 1800mm.

(I, +1,) 30+30
2

W, =1.5x =1.5x =45KN

(V6i 1.5 kn/m 12 tai trong theo tiéu chuan)

7. Tai trong do nwéc :

a. Ap luc day noi :

Tac dung thang dimg theo chiéu tir dudi lén tru p,, .
Py, = 9.81V
Vi V : 1a thé tich tru bi chim trong nuoc,
tir myc nude tinh toan dén mat cit tru (m?).
So dé : Hinh vé (bén)

+200—+

HT

Vi /
%175ﬁ/
Iy 1507 |
S s V2
| /73007~ 1l

175+

Tt hinh vé =
+ Néu tinh noi luc tai mat cat II-11;



2
V=V, = (3'14#+4.6.1.5)x5 = 43.3m

+ Néu tinh noi lyc tai mat cat II-111:

V =V, +V, = 43.3+2x8x5=123.3m’

= py, =9.81V =9.81x43.3=424.77KN
— pi' =9.81V =9.81x123.3=1209.57KN

8. Luc ma sat (FR):
Lyc do ma sat chung g61 cau phai dugc xac dinh trén co s& cac gia tri cyc dai cua cac

hé sb ma sat gilta cac mat trugt. Khi thich hop can xét dén cac tac dong cua do am va
kha nang giam pham chat hodc nhiém ban clia mat truot hay xoay d6i voi hé sb ma sat.
Va trong céc t6 hop thi khong thé 1iy dong thoi tai trong hdm va lyc ma sat ma phai liy
gia tri 16n hon, tuy nhién & tru T4 c¢6 dit gdi ¢ dinh véi gia thiét 1a luc him sé& truyén

xudng tru theo ty 16 100% nén trong tinh toan coi nhu lic ma sat khong dang ké.

I1. TINH NOI LUC:
Pé tinh than tru ,mong noi luc thuong tinh it nhat 3 mit cat.Yéu cau d6 an ta di tinh tai

mat cat IT-11 va -1
11.1. Theo phwong doc cau : mit cit II-11 va 11-111.
1. Doc cdu :TTGH CP 1:

- Cac hé s tai trong tinh : y,. =1.25,7,, =157 =1.

- Hoat tai 2 nhip +lyc ham ,2 xe tai doc cau +lan +nguoi.
- Muc nuée cao nhat: +8.8m
a. Mat cdt II-11:
e Tong luc doc :
N, =1.25(p, + Py +Vie +Voc) +1.5(V5, +Vgy ) +VixL.75x1.25 + 175V, +V,9) -1.25V!
Ny =1.25(675+ 2475+ 375+ 375)+ 1.5(38.4+ 38.4)+ 1587x 1. 75125+ 1.75x1757— 1.25x43.3
—=N;=11483.6 KN

o Tong momen : luc ham tac dung tir trdi sang phai va moémen theo chiéu kim dong

hé 1a (+) va nguoc lai 12 (-)
M, =—(1.25V{ +1.5V5, )€ +(1.25Vg. +1.5V,, ).e; +1.75x1.25XW, xH, .
M, =—(1.25x375+1.5x38.4)x0.5 + (1.25x375 +1.5x38.4)x0.5 +1.75x1.25x292.5x14.92
= M, =9546.47KN.m

o Tong luc ngang :
W, =1.75x1.25xW, =1.75x1.25x292.5 = 639.84KN

Trong do :



H, : 1a khoang cach tir diém dat lyc him W, dén mat cat II-11.
Theo hinh vé :
H, =H, +H, +Hy, +H, +1.8m=11+0.4+16+0.12+1.8 =14.92m

Ve6i:H,: Chiéu day 16p pha mat cau (m).
H,: Chiéu cao gbi +da tang (m).
H,, : Chiéu cao diam chu (m).

er=e;=0.5 (m) : Khoang cach tir tim tru dén tim gdi cau.
b. Mt cat ITI-III:

e Tong Luc doc:

N, =N, +1.25P, —1.25V." v&i V" =V, =8x2.0x5=80m" (thé tich bé méng).
— N,, =11483.6+1.25x1918.75—1.25x80 = 13782KN
° Téng Momen :

M, =M, +W,x1.75x1.25xH, =9546.47 + 292.5x1.75x1.25x2 =10826.16 KN.m

) Téng Luc ngang :
W,, =W, =639.84KN .

2. Doc cau TTGH sir dung :
a. Mat cat II-11:

e Tong Luc doc:

N° =P, +P, +V +Voe +V5, +Voy +1.25V,F +V,N +V,19 -V,
= NP =675+2475+375+375+38.4+38.4+1.25X1587 +1757.7 - 43.3 = 7674.95KN
T 5ng Momen :

MISID = _(Vérc +Vl;:N )'et +(\/ch +VDfW )'ef +1'25WL'HII

= M:P = —(375+38.4)x0.5+ (375 +38.4)x0.5+1.25x292.5x14.92 = 5455.125KN.m
° Tén,g Luwc ngang :
W, P =1.25W, =1.25%x292.5 = 365.62KN
b. Mat cat HI-1I:

° Téng Luec doc:
N:° = NP+ P —V,"=7674.95+1918.75—80 = 9513.7KN

e Tong Momen :

MSP = M +1.25W, .H, =5455.125+1.25x292.5x2 = 6186.375KN.m

° Téng Luc ngang :
W,ﬁD = W”SD =365.62KN




11.2. Theo phwong ngang ciu : mit cit II-11 va 111-111.
1. Ngang cau TTGH cwong dé 1 :

- Hé s6 tinh tai >1 ,y =1.

- Hoat tai 2 nhip (1 1an xe 1éch tdm vé bén trai) .

- Muc nuée cao nhat : +9.8m

a. Mdt cat II-11:
Tuong tu nhu doc cau —trir di 1 ntra phan luc gdi do tai trong nguoi.

e Tong Luc doc:
NN =N, , Véi N, :doc cau TTGH CP1

= NJ! =11483.6KN

° Téng Momen :
M/ = (L.25x1.75xV,;" +1.75xV,;" )xe,
=M :}' =(1.25x1.75x1587 +1.75x1757.7)x3.3 = 21606.87 KN.m

° Téng Lurc ngang :
w,' =0
b. Mt cat II-11:
e Tong Luc doc:
NN =N +1.25xP, —1.25xV,"
— N =11483.6+1.25x1918.75—1.25x80 = 13782KN

) Téng Mobmen :
MN =M =21606.87KN.m

o Téng Luc ngang :
w, =0
2. Neang cau TTGH sir dung 1 :
a. Mat cat II-1:
e Tong Luc doc:

Ng .
Vi , V&i N, :theo doc cau TTGHSD.

NI = N§P -

= N,|*° = 7674.95KN

e Tong Momen :
MM = M N =21606.87KN.m

° Téng Luc ngang :
WP _ o
b. Mat cat I
e Tong Luc doc:




Ny = Ny*° + B, =V
— N*° =7674.95+1918.75—80 = 9513.7KN

o Tong Momen :
M NP = M P = 21606.87KN.m

o T 5ng Luwc ngang :

WP =0
BANG TONG HGP NOI LUC :
Phuong doc cau Phuong ngang cau
Mt cat TTGH CP1 TTGH CP1
N(KN) [ M(KN.m) [W(KN) | N(KN) [ M(KN.m) | W(KN)

1-11 11483.6 |9546.47 |639.84 |11483.6 |21606.87 0
-1 | 13782 10826.16 |639.84 | 13782 21606.87 0

TTGH SD1 TTGH SD1
1-11 767495 |5455.125 |365.62 |7674.95 |21606.87 0
-1 | 9513.7 6186.375 |365.62 |9513.7 21606.87 0

I11. KIEM TRA TIET DIEN THAN TRU THEO TTGH:

1. Kiém tra sirc khang tiét dién tru MC II-1I (TTGH CD1):

1.1. Xet hieu vrng do manh cua tru :

‘U

Ti0t dibntr6:déc cCu

N,

N

ngang cCu: (quy ®ai)

f by i L
T 1
N wam &
/I
L | 32/67‘% L ‘ —f
7 b2 7 éz

Gan dung quy doi tiét dién try vé hinh chir nhat c6 chiéu rong 1a A, ,chiéu dai 1a B,.
Véi B, = BZ—AZ+%.

a. Theo doc cau :
+K :hé sb =1.

+ L, :chiéu dai chiunén =H, .




+r,: ban kinh quan tinh r, = ‘/% :

3
+J,: MOmen quan tinh J, = Bax%.

+F =BxA, .
A 9 A KLu 5 N , X ~ ”
Néu ty s6 : — <22 — b0 qua hi¢u tng v€ d0 manh .
r

S6 liéu : B, =6m , A, =1.5m , try cao H, =9.7m.

Suyra:
83:6—1.5+%=5m

F =B,XA, =5x1.5=7.5m’

3 3
J = 83xi = 5x% =1.406m*

” 12

r, = /i:@ =0.433m
F 75

KL, 1x9.7
r 0433

b. Theo phirong ngang cau :

K.L,

— U << 22
r

=21.28 <22 —bo qua hiéu ing vé d6 manh .

. B 5 .
Taco: J, = AX—==15x—=15.625m
g 12 12

J
r, = Sy 15625 =1.44m

g F 7.5

& = w =8.68 <<< 22 = thoa man.

r 1.44
2. Kiém tra trng suét tai mit cit 11— 11:
Niax = 11483.6 KN, M =9546.47 (KN.m)

_Cong thirc kiém tra: o = -~ + M <R,
F W

Trong d6: R, la cudong do ctia bétong M300 (R, = 15000 KN/m?)
F — Dién tich ddy méng : Fp, = 5x1.5=7.5 (m?)
W — M6 men chong udn ciia tiét dién
a*b? 5%15°
6

LM 114836 994647 _ 6625 6 (KN/M?)< R, = 15000 (KN/m?) =dat
W 7.5 1.875

W= =1.875 (M%)

Omax — —

_ N
=



Vay : Kich thudc day mong chon dat yéu cau .
3. Gia thiét cot thép tru:

Trong Thiét ké két cau bé tong ¢t thép theo tiéu chuan ACI’ trang 517 cho rang ving
hiéu quéa nhat cta r; 1a tir 1-2%, trong d6 r; 1a ti 18 c6t thép trong tiét dién cot. Nhung vi
tru cu chiu tai trong va mo men udn 16n, do d6 ta gia thiét lugng cbt thép trong tru ly
=0.015

Nhu vay dién tich ¢t thép trong tru 13 :
A, = p,A, =0.015x7.5x10° =112500 mm?

BO tri cot thép theo ca hai phuong ta chon dudng kinh ¢t thép 1a @ 25

S6 lugng thanh cbt thép bd tri : n A 230thanh
25% x 314

4
Vay : b6 tri 230 thanh cot thép @ 25
Chon chiéu day 16p bao vé cbt thép 1a 10cm
BG tri c6t thép chiu luc theo 2 hang
Chon cot dai c6 dudng kinh @ 16.
4. Quy doi tiét dién tinh to4n:
+ Tiét dién tru chon duoc bo tron theo mét ban kinh bﬁng 0.75m, khi tinh todn quy doi
tiét dién vé hinh chit nhat dé gan v6i mo hinh tinh toan theo 1y thuyét.
+ Cach quy d6i ra mot hinh chit nhat c6 chiéu rong bang chiéu rong tru, chiéu dai lay
gia tri sao cho dién tich mat cat quy dbi bang dién tich thuc. Dién tich cbt thép theo 2

canh cua tiét dién quy dé1 van nhu cil.

500 cm

Ay L

| X

/
N

600

5. Kiém tra sirc khiang uén theo 2 phwong MC II-11:
Xac dinh ty s6 khoang cach giira cac tAm cta 16p thanh c6t thép ngoai bién 1én chiéu day

toan bo cot.
Chon c6t dai c6 dudng kinh @16
Chon 16p bao vé ¢t thép tir mép dén tim cua ¢t thép chiu lrc 14 100mm
C6t thép chiu Iyc chon @ 25 khoang cach tir mép tiét dién dén tim ¢t thép 13 : 100mm



Tinh toan ti s6 khoang cach tim 16p thanh cot thép dén bién ngoai :
Thay cho viéc tinh dya trén co so cin bang va twong thich bién dang cho trudng hop udn
hai chiéu, cac két cau khong tron chiu udn hai chiéu va chiu nén c6 thé tinh theo cac biéu

thirc gan ding sau :

So sénh :
+Néu luc doc : N <0.1.4. f..A, thi kiém tra :

M,
Sy W
M

rx ry

+Néu lyc doc : N >0.1.4.f.A  thi kiém tra :

1 1 1 1 1
P op e o 1 120
Prxy Prx Pry P0 -+ —
I:)rx I:)ry I:)O
Trong do :

+¢: hé s6 strc khang ck chiu nén doc truc : ¢=0.9.

+ A, : dién tich tiét dién tru .

+M,, : mémen udn theo truc x (N.mm).

+M,, : mémen udn theo truc y (N.mm).

+M,: stic khang udn tiét dién theo truc x

+M,, : suc khang ubn tiét dién theo tryc y.

+PB,, . stec khang doc truc khi udn theo 2 phuong ( luc doc tiét dién chiu duogc ).
+ P, : strc khang doc truc khi chi c6 d6 1éch tam e, (N)

+ P, : sttc khang doc truc khi chi ¢6 d6 1¢ch tam e, (N)

M
+e, :do léch tam theo phuong x —> e, = T“y (mm)

u

+e, :d0 léch tim theo phuongy — e, = NIL“X (mm)

+ P, : lyc doc tinh theo TTGH CDB1 (luc doc N)
+P, =085 (A - A)+Af, (N)
M, = AT, (d, - ).

Tac6:0,10¢ f'c Ag=0,1x0,9x30x7.5x1000 = 20250KN
Gia tri nay 16n hon tat ca cac gia tri lyc nén doc truc Nz ¢ trong céc to hop 6 TTGHCD,

vi thé cong thirc kiém toan 1a :



M
Mo Bu 219

rx ry

Xac dinh Mrx, Mry: sttc khang tinh toan theo truc x,y (Nmm)
a
Mrx = ¢.As.fy.(ds-§)

Tuong tu véi Mry
Trong dé:
+ds: khoang cach tir trong tam cdt thép téi mép ngoai cing chiu nén (trir di 16p béténg
bdo vé€ va duong kinh thanh thép).
+1fy: gidi han chay cua thép.
+As: bd tri so bo rdi tinh dién tich thép can dung theo ca hai phuong.
A.f, ~0,118x420

c = = = 0.455
0,85.8.f.b,  0,85x0,85x30x5

co AT 0118x420
* 085.4.f.b, 0,85x0,85x30xL5

a, =¢,./3, = 0.455x0,85 = 0.387
a, =¢,.8, =1.52x0,85=1.29

= M, =0,9x0,118x420x10° X(5—0,132 —%j =208590.606 KNm

=>M, = 0,9x0,118x420x103x(1.5—0,132 —%j =30107.7KNm

.5, =085

+b : bé rong mat cét (theo mdi phuong 13 khac nhau).

Kiém tra sttc khang nén cua tru theo uon 2 chiéu:

Ti’\

N M, M, M, M, y ;
hop My My 10 | K&t
Tél M rx M ry Luém

KN KNm KNm KNm KNm
trong
Cb1 |11483.6 | 9546.47 | 21606.87 | 208590.606 | 30107.7 0.7634 dat
TTSD | 7674.95 | 5455.125 | 21606.87 | 208590.606 | 30107.7 0.7438 dat

6. Tinh Toan Mi Tru:




1 1000cm f
o0 50~
% i = 2% 2N i = 2% j Te)
- = (o]
T = k&K KRS Jotard RES %:
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So do:
- Mi try lam viéc nhu ngam cong xon
=2+ 2 =2+ 91 905 (1)
3 3
- Tai trong tac dung 1én phan cong x6n 1a:
+ Do trong lugng ban than: g; = 2*18.94 = 37.88(KN /m)

+ Do tinh tai phan bén trén : B =Py, muc + P = 6.06X2+2.56x2 =1724KN .

+ Do hoat tai:

35 145 145

35 145 145

443005430 15m

430074300;

L

TN NN AN NN RN AN Y]

3!

3!

TR

yl y2 y3o

6
\/y4y5y

| 30m 30m

. IM -
Phstt =0.9xm x(L+ ﬁ)xnymgtrX l45(Y2 +Y;+Ys +Ye) +35(Y, +Y,)

P> =0.9x1.25x1.75x0.78x 145(0.86 +1+0.38+0.24) +35(0.72+0.52) =508.57KN

(30+30) (30+30)
2

P =1.75%9.3x xmg,,, =1.75x9.3x

X0.78 = 700.65KN

q | ,=9-3KN/m

8§ AHVh



*
wy, = M =2.25m?
2

R, =Py +Py" =508.57+700.65 =1209.22KN

=Momen:
M =1.25xgxw,, + (P, + PR, )Xy =1.25x37.88x2.25+1.25x(1724 +1209.22) =5773.0625KN.m *.

Tinh va bé tri cot thép:

So dd: (Hinhbén)  + e —t

25
d

- chiéu day mii try H=1500mm,16p bao vé 15mm— h, =1500 —15 =1485mm
-s0 b0 chon: d=1485-25-22/2=1499mm.
- bétong c6 f, =50MPa, cbt thép f, =400MPa
- M 5773.0625*10°
* 330d 330x1499
Pé an toan ta chon 12 thanh ¢22 , a = 15 cm.

IV._TINH TOAN MONG COC KHOAN NHOI:
Theo quy trinh 22TCN 272-05, viéc kiém toan stc chiu tai cta coc quy dinh trong diéu

=11.67 (cm?)

10.5 theo trang thai gii han sir dung va trang thai gidi han cudng do. Trong pham vi do
an, chi thuc hién kiém toan strc chiu tai ciia coc theo kha nang két cu va dat nén.

Véi ndi lue dau coc xac dinh duoc, ta s& tién hanh kiém tra kha nang chiu tai cua coc
theo vat liéu lam coc va kha ning chiju tai cta 16p da gdc dau mii coc.

S6 liéu tinh toan:

buong kinh than coc 1000 mm
Cao d6 dinh bé coc 1.81 m
Cao do day b¢ coc -0.185 m
Cao do miii coc (du kién) -25.185 m
Chiéu dai coc (du kién) 25 m
Puong kinh thanh c6t thép doc 25 mm
Cuong dg bé tong coc 30 Mpa
Cudng do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuwong ngang cau 3000 mm

Bo tri coc trén mat bang:
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1. Xac dinh stre chiu tai coc:
+ Chon coc khoan nhdi bang BTCT dudng kinh D = 1,0m, khoan xuyén qua cac 16p

dat cat c6 goc ma sat (of ); va 16p sét pha cat co goc ma sat f = 45°,
+ Bé tong coc mac #300.
+ Cbt thép chiu Iyc 20025 c6 cuong do 420MPa. Pai tron ¢10 a200.
1.1.Xdc dinh sirc chiu tdi trong nén ciia coc nhoi theo vit liéu lam coc:
- Bé tong cap 30 co .’ =300 kg/cm2
- C6t thép chiu lyc Al c6 Ra=2400kg/cm®
Strc chiu tai cua coc theo vdt liu
Stre chiu tai cua coc D=1000mm
Theo diéu A5.7.4.4-TCTK strc chiu tai cua coc theo vat liéu 1am coc tinh theo cong

thirc sau
Pv=¢.P,.
Vi P,, = Cuong do chiu luc doc truc danh dinh c6 hoac khong co udn tinh theo cong
thirc :
Pn = @.{mi.myfe’.(Ac - Ag) + f.As}= 0,75.0.85{0,85. f’.(A¢ - Ag) + Ty A}
Trong do :
¢ = Heé s6 stc khang, ¢=0.75
my,m, : Céc h¢ s6 diéu kién 1am viée.
f.” =30MPa: Cudng do chiu nén nhé nhat cua bétong
fy =420MPa: Gidi han chdy déo quy dinh cua thép
A.: Dién tich tiét dién nguyén cua cQc
A.=3.14x1000°/4=785000mm’
Ag: Dién tich cta cbt thép doc (mmz).
Ham luong cot thép doc thuong hop 1y chiém vao khoang 1.5-3%. v&i ham lugng 2% ta
co:
A4=0.02xA=0.02x785000=15700mm"

Vay strc chiu tai ctia coc theo vat ligu la:



Py =0.75x0,85x(0,85x30x(785000-15700)+ 420x15700) = 16709.6x10°(N).
Hay Py, = 1670.9 (T).

1.2. Xac dinh swe chiu luc nén cua coc don theo cwong do dat nén:
So liéu dia chat:

- Lop 1: Lop cat pha sét.

- Lop 2: Lép cat min chat vira.
- L6p 3: Lop cat pha sét.
~ Lé&p 4: Lép cat tho 1an sdi.
* Sirc chiu tdi ciia coc theo dit nén: P=Psn
-Stre chiu tai cua coc dugc tinh theo cong thirc sau: (10.7.3.2-2 22TCN-272-05)

Vi _coc ma sét: Pan = @pg*Ppt@gs*Ps
Co: I:)p = qp'Ap
Ps = 0s.As

+Py, : strec khang mii coc (N)

+P; : strc khang than coc (N)

+(p . strc khang don vi miii coc (MPa)

+(s :stc khang don vi than coc (MPa)

0,=0,0025.N; <0,19(MPa)_Theo Quiros&Reese(1977)

+A\ : dién tich bé mat than coc (mmz)

+A,, : dién tich miii coc (mm?®)

+Qgp - he sd stre khang d6i véi st khang mili coc quy dinh cho trong Bang 10.5.5-3
dung cho cac phuong phap tach roi stic khang cta coc do strc khang cia miii coc
va stre khang than coc. Doi véi dat cat ¢gp = 0,95.

+(gs : hé s strc khang d6i voi strc khang than coc cho trong Bang 10.5.5-3 ding cho
cac phuong phap tach roi stic khang ctia coc do strc khang ctia mili coc va suc
khang than coc. Di voi dat sét Pys = 0,65.D6i voi dat cat ¢gs = 0,55.

- Swre khang than coc cua Tru :

Khi tinh stc khang thanh bén bo qua 1D tinh tir chan coc tro 1én.

Swre chiu tai cua coc tru T3 theo ma sat thanh bén

o Chiéu Dién tich
Chiéu . )
" day bé mat
Lép " Y tinh | Trang N coc 0,=0,0025.N.10% | P.=A..qs
. uc
dat L toan thai A=L.P (KN) (KN)
t I—tt :3,14.Ltt
(m) 2
(m) (m)




Lép 1 4 4 Via | 8 15.7 10 157

Lép 2 9 9 via | 18 | 25.12 20 502.4
Chit

Lép 3 11 11 ‘ 9 | 18.84 37.5 706.5
vua

Lép 4 o 1 Chit | 36 | 6.28 50 314

Y P, 1679.9

-Strc khang miii coc:
P = 0,057.N.10° = 0,057.20.1000 = 1140(KN)
Téng strc chiu tai cia mot coc don:
P4n = 0,55. Pp+0,55.P5 = 0,55x1140+0,55x1680=1551(KN) =155(T)
*Tinh s6 coc cho méng tru:
N=BXP/P .

Trong do:

B: hé sd ké dén tai trong ngang;

B=1.5 cho tru ,= 2.0 cho md(md chiu tai trong ngang 16n do ap luc ngang
ctia dat va tac dung ctia hoat tai truyén qua dat trong pham vi ling thé truot cua dat dap
trén mo).

P(T) : Tai trong thang ding tac dung 1én méng mb, try da tinh & trén.
Peoe=min (Py),Pna)

Hang ) Tai . .
Tén Pvl Pnd Pcoc Héso | sococ | Chon
muc trong
Tru T3 T3 | 1670.9 | 155 155 1209.22 1.5 7.8

2.Tinh toan ngi luc tac dung lén cac coc trong mong:
Déi véi mong coc dai thép thi tai trong nam ngang coi nhu dat nén chiu, ndi luc tai mat
cat day mong
Cong thirc kiém tra:
P <P
Trong do:
- Prax : Tai trong tac dong 1én dau coc
- P. : Strc khang cua coc da duogc tinh todn & phén trén

Tai trong tdc dong 1én dau coc duge tinh theo cong thirc



_E+M yrmx M)"erx

P = e
D D 35
1 1
Trong do :
-P : tong luc dimg tai ddy dai .
-n ) coc,n=2~6

- Xi, ¥i :toado cua coc so voi hé truc quan tinh chinh trung tam
- My, My : tong mOmen cua tai trong ngoai so voi tryc di qua trong tdm cua tiet dién

coc tai day dai theo 2 phuong x, y.

Kiém todn coc véi P.=1551KN



Trang thai GHCD 1

N,= 11483.6 KN
My= 9546.47KNm
My = 21606.87 KNm

Coc | Xi (m) Yi(m) [ X% (m) | Y% (m) | Ni (KN) | Yéucau
1 -4.5 1.5 20.25 2.25 1336.518 dat
2 -1.5 1.5 2.25 2.25 1173.15 dat
3 1.5 1.5 2.25 2.25 1306.8 dat
4 4.5 1.5 20.25 2.25 1427.035 dat
5 -4.5 -1.5 20.25 2.25 1324.73 dat
6 -1.5 -1.5 2.25 2.25 1004.5 dat
7 1.5 -1.5 2.25 2.25 1089.89 dat
8 4.5 -1.5 20.25 2.25 1421.35 dat




PHAN III: THIET KE THI CONG



CHUONG I : THIET KE THI CONG TRU
|. YEU CAU THIET KE:
Trong d6 4n nay em thiét ké phuc vu thi cong try T3 cho dén méng.

Cac s0 liéu tinh toan nhu sau:

Cao do dinh tru +11.7 m
Cao d6 day tru +1.8 m
Cao d6 day dai -0.18 m
Cao do myc nudc thi cong +5 m
Cao do day song +2.5 m
Chiéu rong bé try 5.0 m
Chiéu dai b¢ try 11.0 m
Chiéu rong mong 7.0 m
Chiéu dai mong 10.0 m

S6 lidu dia chat :

-16p 1 : Cat pha sét .

-16p 2 : Cat min chat vira.
-16p 3 : Cat pha sét .

-16p 4 : Cat tho 1an soi.
|I._TRINH TU THI CONG:
1. Thi cong tru:

Buwoc 1 : Xac dinh chinh xdc vi tri tim coc, tim dai -
- Xay dung hé théng coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap.
- Dung gi4 khoan Leffer ha ng vach thi cong coc khoan nhoi.
Buoc 2 . Thi cong coc khoan nhoi:
- Lap dat hé théng cung cip dung dich Bentonite, hé thong bom thai vita mun khi
khoan coc.
— Dung may khoan tién hanh khoan coc
~ Ha 16ng cot thép, d6 bé tong coc.
Bucoc 3 : Thi cong vong vay coc van:
~ Lap dung coc van thép loai Lassen bang gia khoan.
- Lap dung vanh dai trong va ngoai.
- Péng coc dén do sau thiét ké.
~ Lap dat may bom x6i hiit trén hé ndi, x6i hit dat trong hd méng dén do sau thiét ké.
Bucoc 4 : Thi cong bé mong:
~ Xir Iy dau coc khoan nhoi.
- D6 bé tong bit day, hat nudc hd mong,



— Lap dung van khudn, cbt thép, d6 bé tong bé mong.
Budc 5 . Thi cong tru cau:
— Ché tao, lap dung da gido van khudn than try 1én trén bé tru.
- Lép dat cot thép than try, do bé tong than tru tirng dot mot.
Buoc 6 . Hoan thién :
-Théo d& toan bd hé da gido phu tro.
-Hoan thién tru.

2. Thi cong két chu nhip:

Buéc 1 : Chudn bi phwong tién :
-Tap két sin nhip dam chii trén duong dau cau .
- Lap dung gia ba chan ¢ duong dau cau .
- Tién hanh lao l4p gia ba chén .
Buéc 2. Lao ldp nhip dam chi:
- Dung gi ba chan cau lap dam & hai du cau .
- Lao dam vao vi tri gbi cau.
- Tién hanh d6 bé tong dam ngang.
- D6 bé tong ban lién két giita cac dam.
-Di chuyén gi4 ba chan thi cong cac nhip tiép theo.
Buoc 3. Hoan thién:
-Thao lip gia ba chan .
- B6 bé tong mat dudng.
- Lip dung via chin 6 t6 lan can, thiét bi chiéu sang.
- Lip dung bién béo.
111 . THI CONG MONG:
Mong coc khoan nhdi duong kinh coc 1.0m, tua trén nén cat sét. Toan cau cd 2 md
M1, M2va 6 tru : T1, T2, T3, T4,T5.

Cdc thong so6 mong coc

M1 T1 T2 T3 T4 T5 M2

SO lugng coc trong
6 8 8 8 8 8 6

mong ( coc)
Duong kinh than

1.0 1.0 1.0 1.0 1.0 1.0 1.0
coc(m)
Chiéu cao bé coc (m)| 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Cao d0 dinh bé

-2.8 -2.8 -28 | -2.8 -2.8 -2.8 -2.8
coc(m)
Cao d6 day bé -4.8 -4.8 -48 | -4.8 -4.8 -4.8 -4.8




coc(m)

Cao @0 mui coc du

(m)

¥ -25.18 | -25.18 | -25.18 | -25.18 | -25.18 | -25.18 | -25.18
kiém (m)
Chiéu dai coc du

y 25 25 25 25 25 25 25
kién (m)
Cu li coc theo

. 3.0 3.0 3.0 3.0 3.0 3.0 3.0

phuong doc cau (m)
Cu li coc theo
phuong ngang cau 4,75 3.0 3.0 3.0 3.0 3.0 4,75

1. Cong tic chuin bi:

- Can chuan bi day du vat tu, trang thiét bi phuc vu thi cong. Qua trinh thi cong mong
lién quan nhiéu dén diéu kién dia chat, thuy van, thi cong phuc tap va ham chira nhiéu rui
ro. Vi thé doi hoi cong tac chuan bi k¥ ludng va nhiéu giai phap tng phoé kip thoi va cac

tinh hudng c6 thé xay ra. Cong tac chuan bi cho thi cong bao gdm mét s6 ndi dung chinh

Sau.

- Kiém tra vi tri 18 khoan, cac mdc cao do. Néu can thiét c6 thé dat lai cac mbc cao d6 &
vi tri m&i khong bi anh huong bdi qua trinh thi cong coc.

- Chuan bj 6ng vach, cbt thép 16ng coc nhu thiét ké. Chuan bi 6ng do bé tong dudi nude.
- Thiét ké cap phdi bé tong, thi nghiém cap phdi bé tong theo thiét ké, diéu chinh cip
phéi cho phi hop véi cudng d6 va diéu kién d6 bé tong dudi nudc.

- Dy kién kha nang va phuong phap cung cip bé tong tuoi lién tuc cho thi cong d6 bé

tong dudi nudc.

- Chuan bi cac 16 chira san tao diéu kién thuan loi cho viéc kiém tra chat lugng coc

khoan sau nay.

2. Cong tac khoan tao 10:

2.1. Xdc dinh vi tri 16 khoan:

- Dinh vi coc trén mat bang can dya vao cac mdéc duong chuan toa do dugc xac dinh tai

hién truong.

Sai s6 cho phép cua 16 coc khong duogc vuot qua cac gia tri sau:

Sai s duong kinh coc: 5%

Sai s d6 thang dimg : 1%

Sai 80 vé vi tri coc: 10cm

Sai s0 vé d6 sau cua 16 khoan : +10cm

2.2. Yéu cau vé gia cong ché tao ldp dung ong vich:




- Ong vach phai duoc ché tao nhu thiét ké. Bé day 6ng vach sai sb khong qua 0.5mm
so v6i thiét ké. dng vach phai dam bao kin nudc ,du d6 cung. Trude khi ha dng vach can
phai kiém tra nghiém thu ché tao dng vach.

- Khi ldp dung dng vach can phai c6 gia dinh huéng hodc may kinh vi dé dam bao
dang vi tri va d6 nghiéng 1éch.

- Ong vach c6 thé dugc ha bang phuong phap dong, ép rung hay két hop voi dao dat
trong long dng.

2.3. Khoan tao 15:

- May khoan can dugc ké chic chin dam bao khong bi nghiéng hay di chuyén trong
qua trinh khoan.

- Cho may khoan quay thir khong tai néu mday khoan bi xé dich hay lun phai tim

nguyén nhan xu 1i kip thoi.

- Néu cao d6 nudc séng thay ddi can phai co bién phap 6n dinh chiéu cao cot nudc
trong 16 khoan.

- Khi kéo gau 1én khoi 16 phai kéo tir tir can bang 6n dinh khong dugc va vao dng
vach.

- Phai khéng ché toc do khoan thich hop véi dia tang, trong dat sét khoan véi toc do
trung binh, trong dét cat soi khoan véi tbe d6 cham.

- Khi chan 6ng vach cham mit d4 dung gau iy hét dét trong 16 khoan, néu gip da mod
coi hay mit da khong bang phang phai d6 dat sét kep da nho ddm cho bang phiang hoic
cho d6 mot 16p bé tong dudi nude cdt lidu bang da dim dé tao mat phang cho bua dap
hoat dong. Liic dau kéo bua v6i chiéu cao nhé dé hinh thanh 16 6n dinh, tron thanh dung,
sau d6 c6 thé khoan binh thuong.
- Néu str dung dung dich sét giir thanh phai phu hop véi cac qui dinh sau :
- D6 nhét cua dung dich sét phai phu hop voi diéu kién dia chat cong trinh va phuong
phap str dung dung dich.Bé mat dung dich sét trong 16 coc phai cao hon muc nude ngdm
1,0m tro 1én. Khi ¢6 myuc nudc ngdm thay d6i thi mit dung dich sét phai cao hon muc
nudc ngdm cao nhit 1a 1,5m.

- Trong khi d6 bé tong , khdi luong riéng cia dung dich sét trong khoang 50 cm ké tir
day 16 <1,25T/m®, ham luong cat <=6%, d6 nhot <=28 gidy. Can phai dam bao chat
luong dung dich sét theo d6 sdu cta timg 16p dat d4, dam bao sy 6n dinh thanh 15 cho dén
khi két thiic viée d6 bé tong.
2.4. Rira 16 khoan -
- Khi di khoan dén d6 sau thiét ké tién hanh rtra 16 khoan, ¢ thé dung may bom chuyén
dung hut mun khoan tir day 16 khoan 18n . Ciing c¢6 thé dung may nén khi dé dua mun
khoan 1én cho dén khi bom ra nuéc trong va sach. Chon loai may bom, quy cach dau xoi
phu thudc vao chiéu sau va vat liéu can x6i hut.

- Nghiém cam viéc dung phuong phap khoan sau thém thay cho cong tac rira 16 khoan.



2.5. Cong thc dé bé téng coc:

- P06 bé tong coc theo phuong phap 6ng rat thang dung.
- Mot s6 yéu cau cua cong tac do bé tong coc:

+ Bé tong phai dugc tron bang mdy. Khi chuyén dén cong truong phai duge kiém
tra d0 sut va do dong nhat. Néu ding may bom bé téng thi bom truc tiép bé tong vao
phéu cta ong dan.

+ Pau dudi ca dng dan bé tong cach day 16 khoan khoang 20-30 cm.
ong dan bé tong phai dam bao kin khit.

+ PO ngp sdu cua 6ng dan trong bé tong khong duoc nhé hon 1,2m va khéng
duoc 16n hon 6m.

+ Phai d6 bé tong lién tuc, rat ngan thoi gian thdo 6ng din, ong vach dé giam thoi
gian d6 bé tong .

+ Khi 6ng din chtra day bé tong phai d6 tir tir tranh tao thanh cac ti khi trong 6ng
dan.

+ Thoi gian ninh két ban dau cua bétong khong duge som hon toan bo thoi gian dac
coc khoan nhdi. Néu coc dai , khdi lugng bé tong 16n co thé cho thém chat phu gia cham
ninh két.

+ Puong kinh 16n nhit cia da dung dé do bé tong khong dugc 16n hon khe ho giira
hai thanh c6t thép chu gan nhau cta 10ng thép coc.

2.6. Kiém tra chdt lwong coc khoan nhoi:

- Kiém tra bé tong phai dugc thuc hién trong sudt qua trinh ctia ddy chuyén do bé tong
dudi nude.
- Céac miu bé tong phai dugc 1ay tir phéu chira dng dan dé kiém tra do linh dong, do
nhét va dac mau kiém tra cuong do.

+ Trong qua trinh d6 bé tong can kiém tra va ghi nhat ky thi cong cac sb liéu sau :

+ Tbc do do bé tong

+ Do cam siu cta dng dan vao vita bé tong .

+ Mitc vita bé tong dang 1én trong hd khoan.



3. Thi cong vong vay coc van thép:

- Trinh ty thi cong coc van thép:
+ Dong coc dinh vi
+ Lién két thanh nep voi coc dinh vi thanh khung vay.
+ X0 coc van tir cac goc vé gitra.
+ Tién hanh déng coc van dén do chon sau theo thiét ké.
Thudng xuyén kiém tra dé co bién phap xir 1i kip thoi khi coc van bi nghiéng léch.
4. Cong tac dao dit bang x6i hit :

- Cac 10p dat phia trén mat déu 1a dang cat, sét nén thich hop dung phuwong phéap xo6i
hut dé dao dat noi ngap nudc.

- Tién hanh dao dat bang may x6i hiit. M4y x6i hut dat trén hé phao cho noi. Khi x6i
dén d6 sau cach cao d6 thiét ké 20-30cm thi dung lai, sau khi bom huat nuée tién hanh dao
tht cong dén cao d6 day mong dé tranh phé v két cau phia dudi. Sau d6 san phang, dim
chit d6 bé tong bit day.

5. Do bé tong bit day :
5.1. Trinh tu thi cong:
- Chuén bi ( vat liéu, thiét bi...)

- Bom bétong vao thung chura.

- Cét ntit ham
- Nhéc 6ng d6 1én phia trén
- Khi nat ham xudng téi day, nhac 6ng d6 1én dé nat ham bi dy ra va ndi 1én. Bé tong
pha  kinddy. D6 lién tuc.
- Kéo 6ng 1én theo phuong thang dimg, chi dugc di chuyén theo chiéu dung.
- Pén khi bé tong dat 50% cudng do thi bom hit nudce va thi cong cac phan khac.
5.2. Neuyén tdc va yéu cau khi dé bé téng:

- Nguyén tic va yéu cau khi d6 bé tong bit day.
- Bétong tuoi trong phéu tut xudng lién tuc, khong dit doan trong hé mong ngap nudc
dudi tac dung cua ap luc do trong luong ban than.
6ng chi di chuyén theo chiéu thang dung, miéng 6ng d6 ludén ngap trong bé tong t6i
thiéu 0.8m.
- Ban kinh tac dung ctia 6ng d6 R=3.5m
- DPam bdo theo phuong ngang khong sinh ra vira bé tong qua thira va toan bg dién
tich ddy hé moéng duge phu kin bétong theo yéu cau.
- Nt ham: khit vao dng d0, dé xudng va phai noi.
Bétbng:  +C6 mac thudng cao hon thiét ké mot cap
+ C6 d0 sut cao: 16 - 20cm.
+ Cot lidu thuong bang s6i cudi.
- D6 lién tuc, cang nhanh cang tot.



- Trong qua trinh d6 phai do dac, ki ludng.
5.3. Tinh todn chiéu day I6p bé téng bit day:

a) Cdc s liéu tinh todn:

Xéc dinh kich thudc day hé méng: Pon vi (cm)

bOtro hé mang

4100—300—100

+——500——
700

4100—300—*—300—*—300—100

1300

Taco: L=11+2=13m
B=5+2=7m
Goi hy :1a chiéu day 16p bé tong bit day .
t :1a chiéu sau chon coc van (t>2m)
Xac dinh kich thudc vong vay coc van ta léy rong vé mdi phia ctia bé coc 1a 1 m. Coc

van st dung 1a coc van thép .

mA c¥t ttitrot2 mA bdntrdot2
+—+—200——200—+—200——200——+100 1200
[/60- 60+ 60+ 0+ 0+ | I &
B9
R~
+200—+ [7 25+ 25
o
L L I
[ee]
~—250—
| #175+%| ||| [1175~
_ =30 I +—+50

150
—500——

So do bo tri coc van nhw sau.:




) j;:0.5'\/| 7 +5m

b) Tinh toan chiéu day I6p bé téng bit ddy:

*Picu kién tinh todn:
ap luc day nodi ciia nudc phai nhd hon ma sat gitra bé tong va coc + trong lugng cua 16p

bé tong bit day.
0y h +u. | h +ku, |, h n>y (H+h)Q
=h, 7y H O >1m

~0Qy, +u. | ko, |, -9y,
Trong do :
H : Khoang cach MNTC t61 day dai = 5.185 m
h, : Chiéu dy 16p bé tong bit day
m=0,9 h¢ s6 diéu kién lam viéc.
n = 0,9 h¢ s6 vuot tai.
Yp : Trong luong ri€éng cua bé tong bit day vy, = 2,4T/m2.
Yn : Trong luong riéng cua nudc v, =1 T/m2.
U,: Chu vi coc = 3,14x1 =3,14 m
1, : Luc ma sat gitra bé tong bit day va coc 1, = 4T/m?,
k: S6 coc trong méng k =8 (coc)
Q : Dién tich hb moéng. (Mo rong thém Im ra hai bén thanh dé thuan loi cho
thicong)
Q=13x7=91m’.
11 : Lyc ma sat gitra coc van voi 1op bé tong:
Ty = 3T/m?.
Uy: Chu vi tuong coc van =(13 +7)x2 =40m



- 1x5.185x91
" (0,9x91x2, 4 + 40x3+8x3,14x4)0,9—91x1

Vay ta chon hy=2,5m

* KIEM TRA CUONG PO LOP BE TONG BIT DAY:
Xéc dinh hy, theo diéu kién 16p bé téng chiu udn.

Coi nhu dam don gian nhip 1= 11m.
Str dung bé tong méc 200 c¢6 R, = 65 T/m?,
Tai trong tac dung vao dam 1a q (t/m)
q=Pn—0dot =vn-(H+hy) —hp. it
q=1.(78+hy)-24.h, =7,8-1,4.h,
+ Mb men 16n nhat tai tiét dién gittanhip 1a :
Minax = qélz - (7’8_1’§'hb)'112 ~117,975- 21,175h,
+ Momen chéng udn :
bh® 1K b
6 6 6
+ Kiém tra ing suat :
M 6.(117,975-21,175h,)

—_ max 2
Omax — W = hbz <65 T/m

W =

Ta c6 phuong trinh bac hai:
65.h7 +127,05h, —707,85=0

Giairataco: hy,=2,46 m>1m

=2,5m>1m

Ta catra 1 dai co bé rong la 1m theo chi€u ngang cua hdé mong dé kiém tra.

Viy chon chiéu day 16p bé tong bit day hy=2,5 m lam s liéu tinh toan.

5.4. Tinh toan coc van theép:

a. Tinh do chon sau coc van:

- Khi d3 d6 bé tong bit day xong, coc van duoc tua 1én thanh bé téng va thanh chéng

(c6 lién két) nén coc van 1at xoay quanh diém O
Dat duéi ddy mong:
& cat :vy,=1.6 (T/m?); ¢"=35°.
Hé s vuot tai n;=1.2 dbi voi ap luc chit dong.
Hé s vuot tai n,=0.8 ddi véi ap luc bi dong.
Hé s vuot tai ng=1.0 dbi véi ap luc nudc.

So do6 tinh d6 chon sau coc van:



7 jQO.Sm ) mntc=+5m
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@
N —
PL Lo | cotn=425
= b3 é e e B
L~ | 0.5mTY J
o e NS
2 = -2.68m
P1 > P6 —
5 pr > P4 T
i <Hee\ 5
TN

Hé sb ap luc dat chu dong va b1 dong xac dinh theo cong thirc sau:
Chu dong: K, = tg’(45°%- ¢/2) = tg*(45°-35%2) = 0.27
Bidong: K, = tg?(45%+¢/2) = tg?(45° + 35%2) = 1.92
- Trong luong don vi y' cua dat dudi muc nudce s& tinh toan nhu sau:
7 =y—m =2-1.0 =1 (T/m?)
- ap luc do nudc:
P, =0,5*yn*H?2 =0,5*8,3% = 34,445 (T)
P, =v,* H,*t =8,3 *t (T)
- ap luc dat chua dong:
Py = Ky*ny * 0,5%H?y = 0.27*1, 2* 0,5%4,5% *1 =3,28 (T)
Py = (d+0.5)(t—d)y, Kany =(2+0.5)(t-2)x 0.27x 1.2=0.81 (t-2) (T)
Ps=0.5(t—d)? 7 Kyn; =05 (t—2)>x 0.27 x 1.2 = 0.162(t — 2) (T)
- 4p luc dat bi dong
Pe=H.t.y.Kp.n, =83 xtx1x3.69x08=245t (T).
P;=0,5.t% y. Ky.np = 0.5xt°x1x1.92x0.8 = 0.768 t* (T)
Phuwong trinh on dinh Gt sé bang :

H H t+d , _ 2t+d t .t 2t
n+p +p +P =(p.—+pP.— + P ==)x0.95 1
3 3 Y2 ° 3 ( 22 %2 73) 3

thay cac s liéu trén vao phuong trinh (1) ta ¢6 phuong trinh :

< 95.3+4.92+0.405*t*- 1.62+0.108t%- 0.108t — 0.216=0.486t> +15.58t
< 0.486t3 + 15.067t° + 0.108t — 98.384 = 0

Giai phuong trinh bac 3 ta co: t=2.456 m .

P

Pé an toan chon : t=2.5m
Chiéu dai coc van chon: Leoc van=8.3+ 2+ 0.5=10.8m = Chon L=11m.



2. Chon coc van thoa man yéu cau vé cwong do:

So do tinh toan coc van coi nhu 1 dam gian don véi 2 goi 1a diem 0 va diém neo thanh
chong:

i jEO.Sm ) mnt c=+5m
SERE \

]
Il [
8.3m——

i c® n=2,5m
£ =
i = B
22 4
0 =
a4 an J < Ez,esm
’\

* Tinh toan ap luc ngang:

Ap lyc ngang cia nuéc : P, =y,. H; = 1x8.3= 8.3(t/m)
Ap luc dat bi dong : Py = v4n.-Hs. tg2 (450 -pl2).

=> Py = 1,5x8.3xtg’(45° — 17.5°) =3.36(t/m)
Tai vi tri ¢6 Q=0 thi mémen M I6n nhat:
Tim Mpax :

r M
Pd \\m
A B

Ra RB
# 8.3m

Theo so db :

ZMB =0 <:>83RA = Pn *%*2*8'3 + Pd *§*2*8'3
3 2 3
8.3°
3

SR, =(P,+P). = = (3.36+8.3).8—é3 =32.26(T)

*
IM, =0 83R, = (R, + Pd)*i:*8'3(5.45— : fsj



o, - (3.36+8.3)*g*[8_3_ 2 8.3) _16.13(T)
8.3 2
Gia su vi tri Q=0 nam cach géi mot doan 0 <x < 8.3m
Ta co:

2 —
ZMX=RB-(Hl—X)—RA.x+(q;qx).x?—qf(h”).2'(H1 ) (1)

2 3

‘Véi:qX=9ﬁ%$Zf2,q:pn+pd:83+336:116&T/m).
1

2 2
()= Ry.(H, - x)—R,.x +[q + Hil.(H1 - X)}XT B Q-(Hgl_ X) . (H, ; X) (2)
Thay s6 vao (2 )ta c¢6 phwong trinh bdc 3:
M, =0.12x%+ 5.81x* -16.02x -133.87(1)
d=M,
dx
Gidai phuong trinh trén ta co:
X1=3.36 ; X,=-1.3
Chon x = 3 1am tri s dé tinh, ta co:
Muax= 31.43Tm

Kiéem tra:

=0 0.36x* -11.62x—-16.02=0

Céng thitc : o = '\\;'VW <R, = 2000 kG/cm? .

yc
+ Vi coc van thép laxsen IV dai L =11 m, ¢c6 W = 2200 cm®.

5
Do dé o = % =1428.64(kG / cm?) <R, = 2000 (KG/cm?).

5.5. Tinh toan nep ngang :

Nep ngang duoc coi nhu dam lién tuc ké trén cac gdi chiu tai trong phan bd déu:
+ Céc gdi 1a cac thanh chdng v6i khoang cach gitta cac thanh chdng 1a:
| =2 -3m: Theo chiéu ngang.
I, =3 m : Theo chiéu doc.
+ Tai trong tac dung 1én thanh nep 1a phan luc gdi Rg tinh cho Im bé rong. R =8.8 T
So do tinh :



2000 3000 2000
[T T

I

R=16.13T

I

q

I

200030003000~ —3000-+20001
1
+2000+3000+—3000+ 3000 +2000+

Lzooo LL%O(I)O JFZOOO ﬂL

Momen 16n nhat M.y duoc tinh theo cong thirc gén ding sau :
_ql? 16.13x3°
=10

Chon tiét dién thanh nep theo cong thirc

o - '\\;'VW <R, = 2000 (kg/cm? )

max
yc

=14.517 (Tm).

max

M_. _ 14517x10°
:>Wyc > =
R 2000

u

= 725.85 cm?®.

— Chon thanh nep ngang dinh 1a thép chir I co:
W, > W, = 725.85 cm”®.
5.6. Tinh todn thanh chong:

Thanh chéng chiu nén boi lyc tip trung.
Luc phan b tam giac: q=p, + p, =8.3+3.36 =11.66(T)

+ Phan lyc tai A 1dy mo men ddi vé6i diém B:

H H
ZMA =0 RB'LZ —q??

(L, = H =8.3m)

op _OH H_aH 116663 . ...

21,73 2%*3 2*3
Rg=B =16.13 (T)
+ Duy¢t thanh chiu nén:



A R
o= <
(/).an IT

V6i I, = 2.1, = 6m (chiéu dai thanh chiu nén)

Taco: i= L= @=12.617
F, V49,5

Chon nep dimg c6: 1=7880 cm”

Fng = 49.5 cm’
ok 600 s
i 12617
2 2
¢=1—o,8.(iJ =1—o,8.(@j ~0,819
100 100
* 3
oA _10I3M0 o7 070G rem?)

T 4F, 0819%495
Véi 16 =397.87(kG /em?) < o, =1700(kG /cm?)

— Thanh chéng dat yéu cau
6._.Bom hut nuwéec:

Do ¢6 coc van thép va bé tong bit ddy nén nudc khong tham vao hd méng trong qua
trinh thi cong, chi can bd tri may bom dé hut hét nudc con lai trong hé méng. Dung 2

may bom loai C203 hut nudc tir cac giéng tu tao su kho rao cho bé mat hd mong.

7. Thi cong dai coc:

- Trudce khi thi cong dai coc can thuc hién mot cong viéc co tinh bat budce do 1a nghi¢m
thu coc, xem xét cac nhat ky ché tao coc, nghi¢m thu vi tri coc, chét lugng bé tong va cot
thép cua coc.

- Tién hanh dap dau coc.

Don dep vé¢ sinh hd mong.

Lap dung van khuon va b tri cac ludi cot thép.

Tién hanh d6 bé téng bang dng db.
Béao dudng bé tong khi du ¢ thi thdo d& van khudn.
IV. THI CONG TRU:

- Cac kich thudc co ban cua tru va dai nhu sau:
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1. Yéu ciu khi thi cong:

- Theo thiét ké k¥ thuat tru thiét ké 1a try ddc bé tong toan khédi, do d6 cong tac chu yéu
ctia thi cong tru 13 cong tac bé tong cbt thép va van khuon.

- Pé thuén tién cho viéc ldp dung van khudn ta du kién sir dung van khuon lip ghép.
Van khuén duge ché tao tung khéi nhé trong nha may dugc van chuyén ra vi tri thi cong,
tién hanh lap dung thanh van khuén.

- Cong tac bé tong duogc thuc hién boi may tron C284-A cong suét 40 m3/h, su dung
dam dui bé tong ban kinh tac dung R = 0.75m.

2. Trinh tu thi cong nhw sau:

- Chuyén cac khdi van khuén ra vi tri tru,lép dung van khuén theo thiét ké.

- D6 bé tong vao 6ng do, trude khi d6 bé tong phai kiém tra van khuon lai mot 1an
nita, boi dau Ién thanh van khuon tranh hién tugng dinh két bé tong vao thanh van khuon
sau nay.

- Do bé tong thanh ting 16p day 40cm, dam & vi tri cach nhau khong qua 1.75R, thoi
gian dam 1a 50 gidy mot vi tri, khi thdy nudc ximang noi 1én 1a dugc.Yéu cau khi dam
phai cam sau vao 16p cii 4 -5cm, d6 dam lién tuc trong thoi gian 16n hon 4h phai dam bao
d6 toan khéi cho bé tong tranh hién tuong phén tang.

- Bao dudng bé tong :Sau 12h tir khi d6 bé tong co thé tudi nudc, néu troi mat tudi 3-4
lan/ngay, néu troi néng c6 thé tudi nhiéu hon. Khi thi cong néu gip troi mua thi phai co

bién phap che chan.



- Khi cuong d6 dat 55%ft ¢ cho phép thao d& van khudn. Qua trinh thdo d& nguoc véi
qua trinh lap dung.
3. Tinh van khuon tru:
3.1. Tinh van khuon dai tru.

- Paico kich thudc :axbxh=82x5x2 (m).
- Ap luc tac dung 1én van khuon gdm co:

+ ap luc bé tong tuoi.

+ Luec xung kich ciia dam.

Chon may tron bé tong loai C284-A c6 cong suit dd Q= 40m*/h.

75

Va dam dui c6 ban kinh tac dung 13 0,75m.
Dién tich dai: 8.2 x 5 =41 m”.
Sau 4h bé tong do6 1én cao dugc: z
he 4Q _ 40x 4
F 41
Gia str dung dng voi voi dé db luc xung kich 0,4T/m?.

=3.9(m) > 0.75(m)

215
290cm

A e

Ap luc ngang tac dung 1én van khuon la:

+ Do ap luc ngang cua bé tong tuoi:
q; =400 (Kg/m?)=0.4 (T/m?) ,n=13
+ Luc xung kich do ddm bé téng: h > 0,75 m nén
0= 2.4x0.75x10° =1800Kg/m?

e
No

Biéu d6 ap lyc thay d6i theo chiéu cao dai nhung dé don gian héa tinh toan va thi cong ta
coi 4p lyc phan b déu:
M+1800x 2.15+400x3.9
q=—2 ~1967.24(kg / m?)
3.9
q"=1.3 x 1967.24=2557.4 (kg/m?)




Chon van khuon tru nhw sau:

/ NRb @ng 16x!160m |
v | | M
| | |
SN R ==
8 ~~ || | = 8
| | |
B e ==
| \ |
| | | N
\ \ \ 42020
/Thanh ¢'ngJd 14 NRb ngang 12x14cm
<
1 18
/N R
V, n khu«n @ng 20x4cm

16 1 16
T -

4

3.2. Tinh van dvung:
Tinh toan véi 1m bé rdng cua van

So dd tinh toan:

R R S s s s e e e e N | O
o

T g T ” T

Mobmen uon 1on nhat;

_qgl* 2557.4x0.8°

M, = = —163.674kgm
max 10 10 g
Kiém tra theo diéu kién nén udn cua van :
o= M <R,
W
2 2
V6 W= bg _ X004 5 000267 (m?)
167.674x10™ ) )
=> 5 =2008Mx10 _ g4 3 (kg/em?) < R, = 130 (kg/em
© = 70.000267 (kg/em’) <Ry (kgem’)

=> Thoa man diéu kién chiu luc
Kiém tra d6 vong :
5ql* I

"~ 384EJ 250

Trong do :
- E : mddun dan hdi cua gd Eq,= 90.000 (kg/cm?)

— | : chiéu dai nhip tinh toan 1= 280 cm




-J :momen quan tinh 1m rong van khuén
bs® 1x0.04°
12 12
~ q 1a tai trong tiéu chuén tac dung l1én van khuon.
q =19.67 (kg/cm)
4
= OXIOTEB) g 95em < 2 = 0.32em
384x9x10* x533 250

=>Vay dam bao yéu cau vé do vong.

J= = 5.33x10° (m*) =533 (cm?

3.3. Tinh nep ngang:

- Nep ngang duoc tinh toan nhu 1 dam lién tuc ké trén cac gbi 1a cac thanh nep dimg.
- Tai trong tac dung 1én van démg roi truyén sang nep ngang.
- V6i khoang cach nep ngang 16n nhat 1a 1.5m ta quy doi tai trong tlr van ding sang nep
ngang.
Onep ngang = 0" 1 = 2557.4 x 0.8 = 2045.92 (Kg/m)
So do tinh:

| 150 | 150 |

+ Momen 16n nhét trong nep ngang:
_ql® _2045.92x1.5°

=T _ = 460.332kgm
10 10
+ Chon nep ngang kich thudce (12 x 12cm)
2 2
W = h.o _ 12x14 _ 3920m?
6
+ Kiém tra ing suat:
_M _ 460832 117.43kg / cm? <130kg / cm?
w 392
+ Duy¢t do vong:
oL ol
48 E.J
3 3
3 =P 12X opseme
12
Ohong = 01, =1967.24x0.8 =1573.79kG / m

_ 1 gl 1 1574x150°
48 E.J 48 9x10*x2744

Két ludn : nep ngang du kha ning chiu luc

=0,00448cm < @ =0,6cm
250



3.4. Tinh nep dung:

- Nep dimg duoc tinh toan nhu 1 dam don gian ké trén 2 gbi, chiu lyc tap trung dit &
giira nhip do tai trong tir nep ngang truyén xudng
Py=qx 1, = 2045.92x1.5 = 3068.88 (kg)

+ So do tinh todn:

)
% 80 % 80 % 16 -
+ MOmen:
o = %I = M =818.368Kgm

+ Chon nep ding kich thudce (16x16) cm:

hs? 16x16°
6

+ Kiém tra Gng suat:

_M _818368 119.87kg / cm® <130kg / cm?

W 682.7
+ Duy¢t d0 vong:
__gl’
48.E.J

_bh® _16x16°
12 12

=("“xl, =1967.24x1.5 = 2950.86kG / m

W = =682.7cm?

=5461cm*

qvong

_ql®  29.5x160°
48.E.J  48x9x10* x5461

Két ludn : nep dimg du kha nang chiu luc

3.5. Tinh thanh cang:
- Luc trong day cang : R=(p + q)l, x I; = (200+1800)x0.8x1.5 = 2400Kg
- Khoang céch thang cang: ¢ = 1.5m
- Dung thing cing 1a thép CT3 c¢6 R = 1900kg/cm”.

=0,00397cm < @ =0,4cm
400

— Dién tich yéu cau

S _ 2400 _ 1.263cm?

"R 1900
— Dung thanh cing ®14 ¢6 F = 1.54 cm?
3.6. Tinh todn g6 vanh lwgc:
- Ap luc phan bd cua bé tong 1&n thanh van: py = 2.4x0.75=1.8(T/m?)
- Ap luc ngang do dim bé tong: py = 0.2T/m?

- Tai trong tong hop tinh toan tac dung lén van:



q, = (p, + P)x1.3x0.5 = (1.8+0.2) x1.5x 0.5 =1500 Kg/m?

xD 1500x3
2

- Tinh toan vanh lugc chiu luc kéo T:

t
- Lucxéddautron: T= G

= 2250 (Kg)

.2 n , T
+ Kiém tra theo cong thurc: E <R,

Trong do:
F: dién tich da giam yéu cia tiét dién vanh lugc
Ry : cudng do chiu kéo cua gd vanh luge Ry = 100kg/cm?
=> F= s§b> ;—— _ 2250 _ 22.5cm?
k

Tir d6 chon tiét dién g vanh luoc : & = 4cm,b=12cm. C6 F= 4x12=48cm?



CHUONG 2 : THI CONG KET CAU NHIP
|._YEU CAU CHUNG:
- So dd cau gdém 6 nhip :(6*30)m
- Chon t6 hop gi4 lao cau dé thi cong lao lip dam .
-V6i ndi dung dd an thi cong nhip 30m , mit cat ngang cau gdm 5 dam T chiéu cao dam

H = 1.65m, khoang cach gitta cac dam S = 2m
11._TINH TOAN SO BO GIA LAO NUT THUA:
Céc t6 hop tai trong dugc tinh toan xem xét t&i sao cho gia lao nat thira dam bao 6n dinh,

khong bi 14t trong qué trinh di chuyén va thi cong lao ldp, dong thoi dam bao kha ning

chiu luc
— Truong hop 1: To hop tai trong bao gém trong lugng ban than gia lao nat thira. Trong
qua trinh di chuyén gia nat thira bi hing & vi tri bat loi nhét. Phai kiém tra tinh toan 6n

dinh trong truong hop nay.

~ Truong hop 2: T6 hop tai trong tac dung bao gdm trong lwong ban than gia lao nit
thira va trong luong phién dam. Trong qua trinh lao lip can tinh todn 6n dinh cac
thanh bién dan

1. Xac dinh cdc thong s6 co ban ciia gid lao nit thira:

- Chiéu dai gi4 lao nat thira :

L, =2/3 Lggm =20.0m

L, =1.1 Lgzm = 1.1x30 = 33m —>chon L, = 33 m.
- Chiéu cao chonh; =4 m, h,=6m

So do gid lao nit thira

2m L1=20m L2=33m b
W‘W _®eitrang W Xelao dCm _ I 2m
S f
0.3 hj=4m ' | h2=6m
1A B C- 4

- Trong lugng gia lao ntt thira trén 1 m dai = 1.25T/m
- Trong lugng ban than try tinh tir trdi sang phal la: Gy, =05T; G,=06T
- Trong lugng ban than try phu ddunutthtra: G3=05T
khi t6 hop gi4 lao cau di chuyén tir nhip nay sang nhip khac tru phu cia gia lao cau chuan
bi ha xuéng mii try .
Khi d6 dam tu hang So dd xac dinh ddi trong P nhu sau:



PrG1=P+0.5(1) G2=0,6(T) G3=0,5(T)
g=1,25(T/m)
IR
AR B C
L1=20m L2 =33m |

2. Kiém tra diéu kién 6n dinh ciia gis lao nut thira quay quanh diém B:
Taco M; <0.8 M (1)

+ M= G3 X Ly + gxLoXL,/2 = 0.5x33 + 1.25x33%/2 = 697(T.m)
+ M, = (P+ 0.5) x L + gxL%/2 = (P+0.5)x20 + 1.25x 20%/2 =20P+260(T.m)
Thay cac dir kién vao phuong trinh (1) ta c6 :

697 <0.8 x (20P +260) = P >30.56 T
chonP=31T
- Xét mémen 16n nhit tai gbi B : Mg = 697 (T.m)
- Luc doc tac dung trong cac thanh bién :

ME 697 _
Nmax = h :T— 3485 T
(h=2 chiéu cao dan)

* Kiéem tra diéu kién on dinh cua thanh bién:

N <R, =1900(kg/cm?)

*F_

O =

P
Trong do : N 1a luc doc trong thanh bien N =3485 T

¢ :hé s6 udn doc phu thudc vao do manh A

véi A = o/ Fmin: lo chidu dal tinh toan theo hai phuong lam viéc =2 m

Chon thanh bién trén dan dugc gép tir 4 thanh thép goc (250x160x18) (Mzo1)

Dién tich : F =4 x 71.1=284.4 cm®

Ban kinh quan tinh r, = 7.99, r, = 4.56 chon 1yip = 1y = 4.56 cm

l, 200

Avexk = —— =43.86 : Tra bang c6 ¢ =0.868
lin  4.56

N 348500

Thay vao cong thirc : Gmax = =
Y s T p*E  0868+284,4

= 1411.7 (kG/cm?)

VAy omax < R = 1900 Kg/cm? dam bao.
Il TRINH TU THI CONG KET CAU NHIP:
- Liap dung t6 hop gid lao nut thira, 13p dung hé théng dudng ray cua t6 hop gia lao
nut thira va xe goong van chuyén

- D1 chuyén td hop giéa lao nut thira dén vi tri tru Ty



- Panh dau tim dam, sau d6 van chuyén dam BTCT bang xe goong ra vi tri sau mé
dé thuc hién lao lip dam & nhip 1

- Van chuyén dam dén t6 hop gi4 lao nit thira ding baling , kich nang dam va kéo
vé phia trudc ( van chuyén dam theo phuong doc cau)

- Khi dim dén vi tri can ldp dat dung hé théng banh xe va baling xich dat 1én 2
dam ngang cua to hop gid lao nut thira, di chuyén dam theo phwong ngang cau va dit vao
vi tri goi ca
- Trong qua trinh dit dim xudng gbi cau phai thudng xuyén kiém tra hé thong tim tuyén
dam va géi cau. Cong viéc lao lép dam duoc thuc hién thi tu tir ngoai vao trong

- Sau khi ldp xong toan bd sé dam trén nhip 1 tién hanh lién két tam ching voi
nhau va di chuyén gia lao dé lao lap nhip tiép theo. Trinh ty thi cong lao lap tién hanh tuan
tu nhu nhip 1

- Sau khi lao lip xong toan bd cau thi tién hanh lip dit van khudn,cot thép d6
bétong mdi ndi va dam ngang

- Lap dit van khuon , cdt thép thi cong g chin xe , 1am khe co gidn cac 16p mit

duong va lan can
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1. Két cdu phan trén

2. Két cau phan duéi

[11. Tinh toan so bo két cau nhip
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