TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

Loi n6i dau

Sau hon 4 nam dugc hoc tap va nghién ctu trong truong DPHDL Hai Phong,
em da hoan thanh chuong trinh hoc d6i v6i mot sinh vién nganh Xay Dung Cau
Duong va em dugc giao nhiém vu t6t nghiép 1a d6 4n tot nghiép véi dé tai thiét k&
cau qua song.

Nhiém vu cua em la thiét k&€ cong trinh cau thudc song Van tc  noi lién 2
trung tam kinh t€ c6 nhitng khu cong nghiép trong diém cta tinh Hai Phong. Noi
tap chung nhiing khu cong nghiép dang thu hit duoc su chi y cua cic doanh
nhan trong va ngoai.

Sau gén 3 thang lam d6 d4n em da nhan dugc su gidp d& rat nhiét tir phia céc
thay co va ban be, dac biét 1a su chi bao cua thay

TH.S Tran Anh Tuan,TH.S Pham Van Toan,TH.S Bui Ngoc Dung da gitp d&
em hoan thanh d6 an t6t nghiép nay.

Trong thoi gian 1am d6 4n t6t nghiép em da rat c6 gang tim toi tai liéu,
sdch, vd. Nhung do thoi gian ¢6 han, pham vi kién thic phuc vu lam d6 4n vé ciu
rong, vi vay kho tranh khoi nhiinh thi€u sét. Em rat mong nhan dugc su dong gép y
kién tir phia céc thay co va ban be, dé d6 4n clia em dugc hoan chinh hon.

Nhan nhip nay em xin chan thanh cdm on cédc thiy, co6 va cac ban da nhiét
tinh, chi bao, gitip d6 em hoan thanh do6 4n t6t nghiép nay. Em rat mong sé& con tiép
tuc nhan dugc nhitng su gitip d5 d6 dé sau nay em c6 thé hoan thanh t6t nhitng
cong viéc ctia mot k¥ su cau duong.

Em xin chan thanh cdm on !

Hai Phong, Ngay Thang 1 Nam 2014
Sinh Vién
Nguyén Xuan Hoang
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phdn 1: Thiét ké co so

Truong dai hoc dan lap hai phong

NHIEM VU PO AN TOT NGHIEP

CONG HOA XA HOI CHU NGHIA VIET NAM
Doc ldp - Tu do - Hanh phuc

Ho va tén sinh vién : Nguyén Xuan Hoang
Loép XD1301C . Bai hoc Dan 1ap Hai Phong
Ma sinh vién : 1351050015
Nganh : Cau dudng

1. Pau dé thiét ké : Thiét ké cau qua song Van tc - Tién Lang - Hai Phong
2. Cac sb liéu ban dau dé thiét ké

- Mt cét song,mat cat dia chat , cdc sb lidu vé thuy van
- Khdu do thodt nudc X 1,= 165 m ; Kho cau :B=9+2%0,5=10m

- Tai trong thiét ké : Hoat tai thiét ké : HL93
- Tiéu chuan thiét ké : 22TCN 272-05 B6 GTVT
3.Mit cit ngang song :

Ccbr | 850 | 8.00 | 6.20 | 4.00 | 3.64 | 2.00 | 3.25 4.8 6.70 | 8.20
N
CL 0 12 16 14 15 16 18 24 23 19
Lé

4.S6 liéu thuy vin :
MNCN : 49,8m ; 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 dja chét :

H6 khoan I 11 I IV Tri s6
Ly trinh Km Km Km Km SPT
0+20 0+70 0+130 0+170 N60
I | Cétpha 3.0 4.0 4.0 2.5 8
sét
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké ¢ so
II | Cat min 6.0 7.0 9.0 5.0 18
chat vira
Il | Cat pha 9.0 10.0 11.0 9.0 9
sét
I | Cittho | Ratday | Ratday | Ratday | Ratday 36
V | 1an soi

6. Noi 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 %
Nbi dung tinh toan duoc thé hién mot tap thuyét minh gidy A, va 10 dén 12 ban v& A,

7. Thoi gian lam d6 an:
Ngay giao d6 4n : 15/10/2013
Ngay hoan thanh: 19/01/ 2014
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Thiét ké so bo
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

CHUONG I: GIOI THIEU CHUNG
GIOI THIEU CHUNG

I.Nghién citu kha thi

Gi6i thiéu chung:

*Cau A 1a cdu bic qua song Van tc 16i lién hai huyén Tién Lang va An Lio thudc tinh
Hai Phong nam trén tinh 10 X. Day 1a tuyén dudng huyét mach giita hai huyén Tién

Lang va An Lio, ndm trong quy hoach phat trién kinh t€ ctia tinh Hai Phong. Hién tai,

céc phuong tién giao thong vuot song qua pha A nam trén tinh 160 X

Dé d4p ting nhu cdu van tai, gidi toa 4ch tic giao thong dudng thuy khu vuc ciu va

hoan chinh mang luégi giao thong cta tinh, can ti€én hanh khao sit va nghién ciu xay

dung méi cau A vuot qua song B

Cac can cu lap du an

Can ctr quyét dinh s6 1206/2004/QD - UB ngay11 thang 12 nam 2004 ctia UBND tinh
Hai Phong vé viéc phé duyét qui hoach phdt trién mang ludi giao thong tinh Hai
Phong giai doan 1999 - 2010 va dinh huéng dén nam 2020.

Can ctt van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 ctia UBND tinh Hai Phong
cho phép S6 GTVT lap Du an dau tu cau A nghién citu dau tu xay dung cau A.

Can ctt van ban s6 260/UB - GTXD ngay 17 thang 4 nam 2005 cia UBND tinh Hai
Phong vé viéc cho phép md rong pham vi nghién citu ciu E vé phia Tay song B.

Can ct van ban s6 1448/CDS - QLDS ngay 14 thang 8 nam 2001 cua Cuc dudng song
Viét Nam.

Pham vi cua du an:

*Trén co s& quy hoach phat trién dén nam 2020 cta hai huyén Tién Lang-An Lo néi
riéng va tinh Hai Phong néi chung, pham vi nghién cttu du an xay dung tuyén ndi hai
huyén Tién Lang-An Lao.

Pac diém Kkinh té xa hoi va mang luéi giao thong

Hién trang kinh té xa hoi tinh Hai Phong

Vé nong, lam, ngu nghiép
-Nong nghiép tinh da tang véi toc do 6% trong thoi ky 1999-2000. San xuit nong
nghiép phu thudc chi yéu vao trong trot, chiém 70% gia tri san luong nong nghiép, con

lai 1a chan nuo6i chi€ém khoang 30%.

Tinh c6 dién tich dat 1am ngiép rat 16n thuan loi cho trong ciy va chan nu6i gia sic, gia
cam

V6i dudng bo bién kéo dai, nghé nuoi trong va danh bat thuy hai san ciing 1a mot the
manh dang dugc tinh khai thac

Vé thuong mai, du lich va cong nghiép
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

-Trong nhitng nam qua, hoat dong thuong mai va du lich bat ddu chuyén bién tich cuc.
Tinh thanh hod c6 tiém nang du lich rit 16n véi nhiéu di tich, danh lam thang canh. Néu
dugc dau tu khai thac ding muc thi sé trd thanh nguon loi rat 16n.

Cong nghiép clia tinh vAn chua phat trién cao. Thiét bi lac hau, trinh do quan 1y kém
khong du stc canh tranh. Nhitng nam gan day tinh da dau tu xay dung mot s6 nha may
16n vé vat lieu xay dung, mia, dudng... lam dau tau thic ddy cdc nganh cong nghiép
khac phat trién

Dinh huéng phat trién cac nganh kinh té chu yéu

Vé nong, ldm, ngu nghiép
-Vé nong nghiép: Pam bao téc do taing trudng 6n dinh, dic biét 1a san xuat luong

thuc di dé€ ddp tng nhu ciu ctia xa hoi, tao diéu kién tang kim ngach xuat khau. Toc
do tang trudng nong nghiép giai doan 2006-2010 1a 8% va giai doan 2010-2020 1a 10%
Vé 1am nghiép: P4y manh cong tdc trong cay gay ring nham khoi phuc va bao vé moi
truong sinh thai, cung cap go, cui

-Vé ngu nghiép: Dit trong tAm phat trién vao nuoi trong thuy san, dac biét 1a cdc
loai dic san va khai thdc bién xa
Vé thuong mai, du lich va cong nghiép

Tap trung phét trién mot s6 nganh cong nghiép chii yéu:
-Cong nghiép ché bién luong thuc thyc pham, mia dudng
-Cong nghiép co khi: stra chita, ché tao may moc thiét bi phuc vu nong nghiép,

xay dung, stra chita va déng mdi tau thuyén.
-Cong nghiép vat liéu xay dung: san xuat xi ming, cic san phdm bé tong diic

san, gach bong, tam lgp, khai thac cat soi
D4y manh xuét khau, du bdo gai tri kim ngach cua ving 1a 1 triéu USD nam 2010 va 3
triéu USD nam 2020. Toc do tang truong 1a 7% giai doan 2006-2010 va 8% giai doan
2011-2020
Pac diém mang luéi giao thong:
Duong bo:

-Nam 2000 dudng bo c6 tong chiéu dai 1000km, trong d6 c6 gom dudng nhua
chiém 45%, duong da do chi€ém 35%, con lai la duong dat 20%
Céc huyén trong tinh da c6 duong 6t6 di t6i trung tam. Mang luGi duong phan bo tuong
doi deéu.
Hé thong duong bo vanh dai bién gidi, duong xuong ca va duong vanh dai trong tinh
con thi€u, chua lién hoan
Duong thuy:

-Mang luéi duong thuy cta tinh Hai Phong khoang 400 km (phuong tién 1 tin tr&
len c6 thé di duoc). Hé thong dudng song thudng ngin va doc nén kha nang van
chuyén 1a khé khan.

Trang: 6
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Duong sat:

- Hién tai tinh Hai Phong c6 hé thong van tai duong sat Bac Nam chay qua
Duong khong:

- C6 san bay V nhung chi 1a mot san bay nho, thuc hién mot s6 chuyén bay noi
dia
Quy hoach phat trién co sé ha tang:

-Tinh 16 X n6i tir huyén Tién Lang qua songVan tc dén huyén An L3o. Hién tai
tuyén duong nay la tuyén duong huyét mach quan trong cta tinh. Tuy nhién tuyén lai
di qua trung tam thi xa 12 mot diéu khong hop 1y. Do vay quy hoach s& nian doan qua
thi xa C hién nay theo vanh dai thi xa.

Cac quy hoach khac cd lién quan

-Trong dinh huéng phét trién khong gian dén nam 2020, viéc md rong thi xa Long
Khénh 1a tat yéu. M6 rong ciac khu do thi méi vé cdc hudng va ra cic ving ngoai vi.
Du bdo nhu cau giao thong van tai do Vién chién lugc GTVT lap, ty 1¢ tang trudng xe
nhu sau:
Theo du bdo cao: O to: 2005-2010: 10%
2010-2015: 9%
2015-2020: 7%
Xe mdy: 3% cho cic nam
Xe tho so: 2% cho cac nam
Theo du bdo thap: O to: 2005-2010: 8%
2010-2015: 7%
2015-2020: 5%
Xe may: 3% cho cac nam
Xe tho so: 2% cho cac nam
Pac diém vé diéu kién tu 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 thuoc tinh Hai
Phong. Du 4n dugc xay dung trén co s& nhu cau thuc t€ 1a cau n6i giao thong cta tinh
v6i cdc tinh 1an can va 1a nidt giao thong trong yéu trong viéc phat trién kinh t€ viing.
Dia hinh tinh déng Nai hinh thanh 2 ving dic thu: ving dong bing ven bién va ving
nii phia Tay. Dia hinh khu vuc tuyén tranh di qua thudc ving déng béang, 1a khu vuc
duong bao thi xa Long Khanh hién tai. Tuyén cét di qua khu dan cu.
Long song tai vi tri du kién xay dung cdu tuong d6i 6n dinh, khong ¢6 hién tugng x46i
16 long song
Diéu kién khi hau thuy van
Khi tuong
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Vé khi hau: Tinh Hai Phong nam trong khu vuc khi hau nhiét d6i gi6 mua nén c6
nhiing dic diém co ban vé khi hau nhu sau:
- Nhiét do binh quan hang nam: 29°
- Nhiét do thap nhat : 12°
- Nhiét do cao nhat: 38°

Khi hau chia lam 2 mua rd rét, mtia mua tr thang 10 dén thang 12

Vé gi6: V€ mua hé chiu anh hudng truc ti€p cua gié Tay Nam hanh va kho. Mua dong
chiu anh hudng cta gié miua Dong Béc kéo theo mua va rét

1.1.1.1 Thuy van

» Muc nudc cao nhat MNCN = +9.8 m

» Muc nudc thap nhat MNTN = +5m
» Muc nudc thong thuyén MNTT =+7 m
= Khiu do thodt nudc D Ly=160m

* Luu lugng Q, Luu t6c v=1.52m%/s
1.1.2 Piéu kién dia chat
Theo s06 liéu thiét k& c6 4 ho khoan vé6i diac diém dia chit nhu sau:

H6 khoan I II 11 1\ Tri s6
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
11 Cét min chat vira 6.0 7.0 9.0 5.0
111 Cét pha sét 9.0 10.0 11.0 9.0
vV Cit tho 1an soi Ratday | Ratday | Ratday | Ratday
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CHUONG IL:THIET KE CAU VA TUYEN

ILPE XUAT CAC PHUONG AN CAU:

I1.1.Cac thong so k¥ thuat co_ban:

Quy mo va tiéu chudn ky thudt:

= CAu vinh cttu bang BTCT UST va BTCT thuong

= Khé thong thuyén ting vdi song cap V 1a: B = 25m; H =3,5m

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

» Tan suat 1d thiét k&: P=1%

* Quy pham thiét ké: Quy trinh thi€t k& cau cong theo trang thai giéi han 22TCN-
272.05 cua Bo GTVT

* Tai trong: xe HL93

I1.2. Vi tri xay dung:
Vi tri xay dung ciu A lua chon & doan song thing khiu do hep. Chiéu rong thoat
nudc 165 m.

I1.3. Phuong an két cau:
Viéc lua chon phuong 4n két cau phai dua trén cdc nguyén tac sau:

» Cong trinh thiét k€ vinh cttu, c6 két cdu thanh thoat, phut hgp v6i quy mo cua
tuyén van tai va diéu kién dia hinh, dia chat khu vuc.
Dam bao su an toan cho khai thac duong thuy trén song véi quy mo song thong
thuyén cép V.
Dang két cdu phai c6 tinh kha thi, phu hop véi trinh do thi cong trong nudc.
Gid thanh xay dung hop ly.
Can cif vao cac nguyén tic trén c6 3 phuong an két cau sau duoc lua chon dé
nghién cttu so sanh.
A. Phuong dn 1: Cau dam BTCT DUL nhip don gian 6 nhip 30 m, thi cong theo
phuong phép lao 1ap dam béng t6 hop gid lao cau
» S0 d6 nhip: 30+30+30+30+30+30 m.
» Chiéu dai toan cau: Ltc = 200 m
» Keét cau phan dudi:
+ M¢: Dung m6 U BTCT, méng coc khoan nh6i D=1m
+ Tru: Dung tru than dac mdt thira BTCT, méng coc khoan nhoi D=1m
B. Phuong dn 2: Cau dam thép nhip don gian 6 nhip 30 m thi cong theo phuong phap
kéo doc bang toi cép.
» So do6 nhip: 30+30+30+30+30+30 m.
» Chicu dai toan cau: Ltc = 200 m.
» K&t cau phan dudi:
+ M¢: Dung mé U BTCT, méng coc khoan nh6i D=1m
+ Tru: Dung tru than dac mut thira,méng coc khoan nh6i D=1m

VYV V¥V
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C. Phuong dn 3: Ciu gian thép 3 nhip 60m, thi cong theo phuong phép lao kéo doc
» So d6 nhip: 60+60+60 m.
» Chiéu dai toan cau: Ltc =200 m.
» Keét cau phan dudi:
+ Mo6: M6 U BTCT, méng coc khoan nhoi D=1m.
+ Tru dac, BTCT trén nén méng coc khoan nhoi D=1m.

Bdng tong hop bo tri cdc phuong dn

Thong Kho So dé

A R o d U

P.An | thuyén cau ( )O > L(m) Két cau nhip
(m) (m) =

Cau dam don gian

% %
I 25%3.5 9.04+2%0.5 30+30+30+30+30+30 180 BTCT DUL

II 25%3.5 9.0+2%*0.5 30+30+30+30+30+30 180 Cau dam thép

I | 25*3.5 9.0+2%*0.5 60+60+60 180 Cau gian thép
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CHUONG III
TINH TOAN SO BO KHOI LUONG CAC PHUONG AN
VA LAP TONG MUC PAU TU
PHUONG AN 1: CAU DAM PON GIAN

1. Mit cat ngang va so do nhip:

- Khé cau: Cau duoc thiét k& cho 2 lan xe
B=9.0+2%0.5=10m
- S0 d6 nhip: 30+30+30+30+30+30=180m (Hinh v& : Trac doc ciu )
- CAu duoc thi cong theo phuong phéap lao lap.
1. Két cau phan dudi:
a.Kich thuéc ddm chii:Chiéu cao ctia dam cha lah = (1/15 + 1/20)1 = (2,0 + 1,5) (m),
chon h = 1,6(m). Suon dam b = 20(cm)
Theo kinh nghiém khoang cach cua dam chi d =2 + 3 (m), chon d =2 (m).
CAc kich thudc khdc duoc chon dua vao kinh nghiém va duoc thé hién & hinh 1.
1500

L L

] ]

100

200

150

200

1600

250 200,

600
Hinh 1.Tiét dién dam chii

b.Kich thudc dam ngang :

Chiéu cao h, =2/3h =1 (m).

-Trén 1 nhip 30 m b6 tri 5 dam ngang cdach nhau 7.35 m. Khoang cdch dam ngang:
2,5 + 4m(8m)
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- Chiéu rong suon b, = 12 + 16¢m (20cm), chon b, = 20(cm).

o f 150 ¥
0
0
180 1

195

+20

Hinh 2. Kich thudc dam ngang.

c.Kich thudc mdt cdt ngang cdu:
-X4c dinh kich thuéc mat cat ngang: Dua vao kinh nghiém méi quan hé chiéu
cao dam, chiéu cao ddm ngang, chiéu day mat cat ngang két ciu nhip, chiéu day
ban d6 tai chd nhu hinh vé.

MaT CAT NGANG CiU
1/2 mat cat gitra nhip 1/2 mat cat goi

. 1500 9000 T

e R[La """"" R e TR
., S o
500 = 9

1000, 2000 * 2000 . 2000 ' 2000 2000
| | | | |

- Vat liéu dung cho két cau.
+ Bé tong M300
+ Cot thép cuong do cao dung loai S-31, S-32 ctia hang VSL-Thuy Si thép cdu tao
dung loai CT;vaCT;
2. Két cau phan dudi:
+ Tru cau:
- Duing loai tru than dac BTCT thudng do tai chd
- Bé tong M300
Phuong 4n méng: Diing méng coc khoan nhoi dudong kinh 100cm
+ M0 cau:
- Dung mé chit U bé tong cot thép
- Bé tong mac 300; Cot thép thuong loai CT; va CTs.
- Phuong 4n méng: : Dung méng coc khoan nhoi duong kinh 100cm.
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DO AN TOT NGHIEP
Phan 1: Thiét ké co so

A. Chon cdc kich thudc so bé mo cdu.

Mo cau M1,M2 chon la mé trit U, méng coc véi kich thuée so bo nhu hinh 3.

B.. Chon kich thudc so bo tru cdu:

Tru ciu chon Ia tru than dac BTCT thuong dé tai chd,kich thudc so bo hinh 4.

CAU TAO MO M1 CAU TAO TRU T3
TL 1:100 TL 1:100
b = > = 1000 2000 _ 2000 _ 2000 _ 2000 1000 2000

5300

11400+
1500 600—|

8200

5000

750, 750

1500

|

S

700

. 2000

. 2000

_1750

400/ vat
X
5050

S

o
S
o
oS

‘;_Lg_Lg_Léj

11000

NP
000
D S¥ 1000
]
4000—3000—4 000l 2

2™ |

1000

3000 l 3000 l 3000 \

1000

Hinh 3. Kich thuéc m6é M1,M2

ghép.
1. Tinh tai trong tac dung:
a) Tinh tai giai doan 1 _(DC):

Hinh 4. Kich thuéc tru T3
II. Tinh toan so bo khdi luong phuong an két cau nhip:
-Cu duoc xay dung v6i 6 nhip 30 m , v6i 5 ddm T thi cong theo phuong phdp lap
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200 f

160

—L

N
L
L0
60—

* Dién tich tiét dién dam chu T dvuoc xdc dinh:

Ad = Fcénh+ Fbl_mg+ Fsubn

A, =1,x0,2 + 1/2x0,1x0,15x2 + 1,5x0,2
+0,25x0,6+ 1/2x0,2x0,2x2= 0,735 (m?)
- Thé tich mot dim T 30 (m)

Vigimst = 30% F =30%0.735 = 22.05 (m?)
—>Thé tich mot nhip 30 (m), (c6 5 ddm T)
VdCl’lhip31 = 5*22.05 = 110.25 (m3)

* Dién tich dam ngang:

o A 150 b 15
Ay, = 1.8x1.8 — 0.1x0.15= 3.225 m? 2 | ]
-Thé tich mot ddm ngang : 7 A

V4, = F,*b.=3.225x0.2= 0.645 m>
to} /)
—Thé tich dim ngang ctia mot nhip 30m :  © \
V,, = 4%5%0.645 = 12.9 (m®) — i
]80 1

—Vay tdng khéi lugng bé tong cia 6 nhip 30 m [a:
V=6%(12.9 + 110.25) = 738.9 (m®)
+ Ham luong c6t thép dam 1a 160 kg/m?
_»Vay khéi Tugng c6t thép 12:160%738.9 = 118224 (Kg) =118.224 (T)

b) Tinh tdi giai doan 2(DW):
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KHOA CAU PUONG Phan 1: Thiét ké co sd

*Trong lugng 16p phtt mat cau:
- Bé tong Asfalt day trung binh 0,05 m ¢6 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?
-L6p phong nuée day 0.01m
-L6p beé tong déem day 0,03m c6 y = 24 KN/m?
—0,03x24= 0,72 KN/m?
—Trong lugng mat cau:.
Zme = B¥2h;*y,/6
B =10 (m) : Chiéu rong khé ciu
+ h : Chiéu cao trung binh h= 0,12 (m)

+ v; : Dung trong trung binh(y=2,25T/m3) T ‘
= g, = 10¥0.12%22.5/6 = 4.5 (KN/m) “ 5
Nhu vay kh6i lugng I6p mat cdu 12 : 2 1 )
S—27—1 |
Voo =(L cas™ 2/ 71 =(217%4.14)/2.3= 390.6 (m?) 5N B
* Trong luong lan can , g0 chdn bdnh: ) i
prc =FLcx2.5 - 1 50 0 I

= [(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255

+0.535 x0.050/2 + (0.50-0.230)x0.255/21x2.4=0.57 T/m ,
F, =0.24024 m2

Thé tich lan can:

Vic=2x0.24024 x 229 =110 m3
2. Chon céac kich thuée so bé két cau phan dudéi:
- Kich thudc so bod cua mo cau:

M0 cau duoc thiét k€ so bo 1a md chit U, duoc dit trén hé coc khoan nhoi. M6 chit
U c6 nhiéu uu diém nhung néi chung ton vat liéu nhat 12 khi ¢6 chiéu cao 16n, mé nay
¢6 thé duing cho nhip c¢6 chiéu dai bat ky.
- Kich thudc tru cau:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

Tru ciu gém ¢6 6 tru (T1, T2, T3, T4, T5),duoc thiét k€ so bo cé 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 T5

cao 5.71(m)
CAU TAO MO M1 CAU TAO TRU T3
TL 1:100 TL 1:100
b - = S 1000 2000 _, 2000 .. 2000 .. 2000 1000 2000
e R0 0 O i
4000 < M
15‘0 600— _
20Lo S 1500
\

700

T 13607 § B ‘ ‘ § §
159 159 ~
400/ vat ﬁ) : :
500 2000
- ~L1oooo
4000 11000
D D 1000 %
1
4000—3000—4 000l 8

.|

1000 | 3000 l 3000 l 3000 \ 1000

2.1.Khoi luong bé tong cot thép két cdu phan dudi :
* Thé'tich va khoi luong mo:
a.Thé tich va khoi luong mo:
-Thé tich bé méng mot mo
V,. =2 #5%10 = 100 (m?)
-Thé tich tudng canh
V. = 2%(2.6%5.9 + 1/2*%3.2%4.45 + 1.5%3.2)*0.4 = 18 (m°)
-Thé tich than mo
V, = (0.4%1.6+4.041.4)%10 = 62.4 (m?)
-Téng thé tich mot mo
V. =V, +V_+V, =100+ 18 + 62.4 =180(m®)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

-Thé tich hai mo
V, o= 2%180= 360 (m°)
-Ham lugng co6t thép m6 1ay 80 (kg/m?)
80*360= 28800 (kg) = 28.8 (T)
b.Méng tru cdu:
» Khoi lugng tru cau:

- Thé tich mii tru (cd 5 tru déu c6'V,,; giong nhau)

V= Vi+V,= 0.75%10%2 + { 6+21° }*0.75*2: 27 (m?)

-Thé'tich bé tru : céc tru kich thudc giéng nhau
So bo kich thudc méng : B*A= 10%5-0.5%0.5=39.75 (m?)
V,, = 2#39.75 = 79.5 (m?)

-Thé'tich than tru: Vy,,
+Tru T1 cao 5.13-1.5=3.63 m
V' =(4.6%1.4 + 3.14%0.7%)%3.63 = 29.0 (m’)
+Tru T2 6.7-1.5=5.2 m
V2 = =(4.6%1.4 +3.14%0.72)%5.2= 41.5 (m°)
+Tru T3 cao 8.24-1.5=6.74 m
V3 = 4.6%1.4 +3.14%0.72)%6.74 = 53.78 (m°)
+Tru T4 cao 7.8-1.5=6.3 m
V4 =4.6%1.4+3.14%0.72)%6.3 = 50.2 (m?)
+Tru TS5 cao 5.71-1.5=4.21 m
V3, =4.6%1.4 +3.14%0.7%)*4.21 = 33.6 (m®)
—Thé'tich toan bé tru (tinh cho 1 tru)
Vi1 = Vi + Vg +V= 79.5+ 29 + 27 = 135.5(m°)
Vi = Vi + Voo 4V, = 79.5+ 41.5 + 27 = 148 (m?)
Vi = Vi + Vi +V, = 79.5+ 53.78 +27= 160.28 (m’?)
Vi = Vg + Vo 4V, = 79.5+ 50.2 +27=156.7(m’)
Vs =V, + Vi, 4V, = 79.5+ 33.6427= 140.1(m°)
=Thé'tich toan bo 6 tru:
V=V;+Vp+ Vi + Vy+ Vo
=135.5+148+160.28+156.7+140.1 = 740.58 (m°®)
Khi lugng tru: Gy,= 1.25 x 740.58x 2.5 = 2314.3 T

So bo chon ham luong c6t thép than tru 1a 150 kg/m?, ham lugng thép trong méng tru
12 80 kg/m? ham luong thép trong mil tru 1a 100 kg/m®
Nén ta c6 : khoi lugng cot thép trong 5 tru la
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

m,,=740.58* 0.15+79.5x0.08+27x0.1=120.147 (T)

2.2. Xac dinh svc chiu tdi cua coc:

vdt liéu :
- Beé tong cap 30 ¢6 f.” =300 kg/cm?
- Cot thép chiu luc AIl c6 Ra=2400kg/cm?

*  Sutc chiu tai cua coc theo vdt liéu

Stic chiu tai ciia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stc chiu tai cua coc theo vat liéu lam coc tinh theo cong
thitc sau
Py =¢.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh ¢ hoac khong ¢6 uén tinh theo cong
thuc :
P,=¢.{m.myf (A - Ay +£.A)=0,75.0.85[0,85. . ".(A. - Ay) +.A{]
Trong do :
¢ = Hé so6 stc khang, ¢=0.75
m,,m, : Cic hé s6 di€u kién lam viéc.
f.” =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gidi han chay déo quy dinh cta thép
A.: Dién tich ti€t dién nguyén cuia coc
A =3.14x1000%/4=785000mm?*
A Dién tich clia cot thép doc (mm?).
Ham luong cot thép doc thuong hop ly chi€ém vao khoang 1.5-3%. v6i ham lugng 2%
ta co:
A =0.02xA =0.02x785000=15700mm?
Vay stic chiu tai ctia coc theo vat liéu la:
P, =0.75x0,85x[0,85x30x(785000-15700)+ 420x15700] = 16709.6x10°(N).
Hay P, =1670.9 (T).
* . Sifc chiu tdi cua coc theo ddt nén: P,=P,,
-Stic chiu tai cua coc dugc tinh theo cong thic sau: (10.7.3.2-2 22TCN-272-05 )

V6i coc ma sat: Pyn = 0pg*Ppt @y Py
Co: P, = q,.A,
PS = qS’AS

+P, : stic khdang mii coc (N)
+P, : stc khang than coc (N)
+q,: suc khang don vi miii coc (MPa)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

+q, : 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 (mm?)

+A, : dién tich miii coc (mm®)

+@,, : hé s0 siic khdng doi véi stic khang miii coc quy dinh cho trong Bang 10.5.5-3
dung cho cac phuong phap tach roi stic khang ctia coc do stic khang cta miii
coc va stic khang than coc. Doi v6i dat cét ¢, = 0,55.

+( : hé s0 stic khang doi v6i stic khang than coc cho trong Bang 10.5.5-3 dung
cho cac phuong phap tach roi stic khang ctia coc do sttc khang cua mii coc
va stic khang than coc. D6i véi dat sét ¢, = 0,65.D061 véi dat cét ¢, = 0,55.

- Sttc khang thdn coc ciia Mo :

Khi tinh stic khang thanh bén bo qua 1D tinh tir chan coc trd 1én.

Stic chiu tai cua coc tru M1 theo ma sat thanh bén

. Chiéu Dién tich
Chiéu . .
& day bé mat
ay )
Lop | 4 " tlrih Trang N coc q.=0,0025.N.10° | P=A,.q,
dat L toan | thdi Az=L.P (KN) (KN)
t L, =3,14.L,
(m) ,
(m) (m?)
Lép 1 3 3 Vita | 8 31.4 50 1570
Lé6p 2 6 6 Vita | 18 18.8 87.5 1645
] Chit
Lé6p 3 9 9 19 28.3 100 2830
vua
Lép 4 o 2 Chat | 36 6.28 50 314
2P 6045

-Sttc khang milii coc:
P, =0,057.N.10° = 0,057.20.1000 =2280 (KN)
Téng stic chiu tai cia mot coc don:
P,, = 0,55.Py+0,55.Pg = 0,55x2280+0,55x6045 = 4578 (KN) =457.8(T)

- Sutc khang thdan coc cua Tru :

Trang: 19
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Khi tinh stc khang thanh bén bo qua 1D tinh tir chan coc tré 1én.

Stic chiu tai cua coc tru T3 theo ma sdt thanh bén

. Chiéu Dién tich
Chléu N N -
& day bé mat
ay
5 tinh coc — N.10°? —A
Lép thuc 1 ’ Trang N q,=0,0025.N.10 P=A..q,
dat L toan thai A=L.P (KN) (KN)
t L, =3,14.L,
(m) i
(m) (m~)
Lép 1 4 4 Vura 8 12.56 20 251.2
Lép 2 7 7 Via | 18 21.98 45 989.1
. Chat
Lép 3 10 10 _ 9 314 22.5 706.5
vira
Lép 4 00 2 Chat | 36 6.28 90 565.2
2P 2512

-Stic khang miii coc:
P, = 0,057.N.10° = 0,057.36.1000 = 2052(KN)
Téng stic chiu tai cia mot coc don:

P, = 0,55. Py+0,55.Ps = 0,55x2052+0,55x2512= 4710(KN) =471(T)

3.Tinh toian so luong coc méng mé va tru cau:
3.1.Tinh tai:

*Gom trong luong ban than mo va trong luong két cau nhip

-Do trong lugng ban than 1 dam diic trude:
gicn= 0,785%24=18.84 (KN/m)
- Trong lugng mai noi ban:
gmn= Hp*bpn ¥ 7 ¢ = 0.02%0.5*% 24 = 2.4 (KN/m)
- Do dadm ngang :
g =(H-H,-0.25)(S-b,)(b,/L).7c
Trong d6: L,=L/n=29.4/4=7.35 m:khoang 2 dam ngang.
=>g,,=(1.6 - 0.2 - 0.25 )x (2 - 0.2 )x(0.2/7.35)x24 = 1.59 (K/m)
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- Trong luong cua lan can:
g =P 10 F2/m=0.57%2/5=0.228T/m=2.28 KN/m
- Trong luong 16p phu mat cau:
g, =4.5 KN/m
3.2. Xdc dinh dp luc tdc dung lén md:

finh fai

29.4m

Hinh 3-1 Puong dnh huong dp luc lén mo
DC = P (aim+ Emnt &lan can) XO
=(200x2.5)+[1.884x5+0.159+0.45+0.228+0.11]x0.5x29.4= 665.4 T

DW = gisoniXx® =0.45x0.5x29.4= 6.98T

-Hoat tdi:
Theo quy dinh cua tiéu chuan 22tcvn272-05 thi tai trong dung thiét k& 1a gid tri bat loi
nhat ctia t6 hop:

+Xe tai thi€t k€ va tai trong lan thiét k&

+Xe tai 2 truc thiét k€& va tai trong lan thiét k&

+(2 xe tai 3 truc+tai trong 1an)x0.9

Tinh dap luc lén mo do hoat tdi:

+Chiéu dai nhip tinh toan: 29.4 m
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké ¢ so
, ‘V , 9.4 7, } )
L T L T L

11T 11T
7%1.2111
14.5T 14.5T 3.5T
43m | 4.3m
I 0.061 0.859 0.717

Hinh 2-2 So do xép tdi lén duong dnh hudng dp luc mé

Tir so d6 x€p tai ta ¢ phan luc g6i do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tdi trong 1an):
LL=n.m.(1+IM/100).(P,y;) + n.m.W,,.®
Trong do:
n :solan xe n=2
m : hé sO lan xe
IM:luc xung kich cua xe, khi tinh mé tru dac thi (1+IM/100)=1.25
P; : tai trong truc xe, y;: tung do dudng anh hudng
®:dién tich dudng anh hudng

W,,: tai trong lan

W]én=0.93T/m
HLL,=2x1x1.25%(14.5+14.5%0.85943.5x0.717)+2x1x0.93x(0.5x29.4)=101.9T
+ LL i o= 2X1x1.25x(1 1+11x0.961)+2x 1x0.93x(0.5x30.4)= 82.2 T

Vay t6 hop HL dugc chon lam thiét k&

Vdy toan b hoat tdi va tinh tdi tinh todn tdc dung lén bé mo'la:
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KHOA CAU PUONG Phdn 1: Thiét ké cd sd
Nguyén nhan
Noi1 DC DW L Trang théi gi6i han
luc Cudng do I
(yp=1.25) (yw=1.5) (y.=1.75)
P(T) | 665.4 x1.25 6.98 x1.5 101.9x1.75 1020.545

3.3. Xdc dinh ap luc tdc dung tru:

tinh tai

A A P A PP P A A A A

1

Hinh 2-3 Puong anh huong dp luc lén tru

DC = Ptru+( gd§m+gmn+glan can)XC0
= (169.725x2.5)+ ([1.884x5+0.159+0.45+0.228+0.11]x30

=755.1T
DW = gigniX® =0.45x30=13.95T
-Hoat tdi:
145T 145T 35T
} 4.3m 4.3m }
RN A AR A R A A A
| 30m ‘ 30m /
0861 1 086l
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KHOA CAU PUONG Phdn 1: Thiét ké cd sd
11T 11T
PR NN RN RN
f 30m f 30m 1
‘ ‘0.96
145T 14.5T 3.5T 14.5T 14.5T 3.5T
FM} 15m 5 43mias m} 0.93T/m
RN

\ 30m 1 30m f

1‘

0.239 0.377 0.516 I 0;861 0722

Hinh 2-4 DPuong dnh huong dp luc lén mong
LL=n.m.(1+IM/100).(P,.y)+n.m.W,, ©
Trong d6
n: sO lan xe, n=2

m: hé s6 lan xe, m=1;

IM:luc xung kich cta xe, khi tinh mé tru dac thi (1+IM/100)=1.25

P;: tai trong truc xe, y;: tung do dudng anh hudng

o:dién tich dudng anh hudng

W,,.: tai trong lan

W,,,=0.93T/m
+T6 hop 1: 1 xe tai 3 truc+ tt 1an

LL,i=2x1x1.25x(14.5+14.5x0.861+3.5x0.861)+2x1x0.93x30=132.655 T
+T6 hop 2: 1 xe tai 2 truc+ tt 1an
LL,c i 2 trye= 2x1x1.25x(11+11x0.96)+2x1x0.93x30=111.56 T

+T6 hop 3: 2 xe tai 3 truc+ tt 1an

LL,.;=2x1x1.25x[14.5x(1+0.861)+3.5x0.722+3.5x0.516+14.5%(0.239+0.377)]
+2x1x0.93x30 =160.3 T

Vay t6 hop HL duoc chon 1am thiét k&

xetai
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Tong tai trong tinh dudi ddy dai 1a

Noi Tinh tal x hé s6 Trang théi gidi
e DC DW LL han

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

3.4. Tinh s6 coc cho méng tru, mo:

I1=BXP/PCQC

Trong do:

B: hé s6 ké dén tai trong ngang;

B=1.5 cho tru ,p= 2.0 cho m6(md chiu tai trong ngang 16n do ap luc
ngang cta dat va tac dung cta hoat tai truyén qua dat trong pham vi ling thé truot clia
dat dap trén mo).

P(T) : Tai trong thang ding tdc dung 1én méng md, tru da tinh & trén.
Peoe=min (P,;,P,)

Hang Tén Pvl Pnd Pcoc Tai Hé s6 | s6 coc | Chon
muc trong i i i
Trugitta | T3 | 1670.9 [471.0 |471.0 1245.3 1.5 2.75
Mo M1 | 1670.9 | 457.8 |457.8 1020.55 2 2.28 6

4. khoi luong dat dap hai dau cau.

Chiéu cao dat dap 6 ddu mo6 1a 5 m nhu vay chiéu dai doan duong diu cau la: L 4, =
5.8+4.2=10m, d6 doc mdi ta luy 1:1.5
V, = (Fr* Lygy o)k = 2(5%11.5% 10)%1.2= 1380 (m°)
K: hé s6 dap nén k= 1.2

5. Khoi luong cac két kau khac:
a) Khe co gian

Toan cau ¢6 6 nhip 30 (m), do d6 c6 7 vi tri dat khe co gidn duoc lam trén toan bo
bé rong cau, vi vay chiéu dai chiéu trén toan bo cau la: 7#10 = 70(m).
b) G6i cdu

Go6i cdu ctia phan nhip don gidn dugc bo tri theo thiét k€, nhu vay moi dam can c6 2
g06i. Toan cau ¢6 2. 5. 6 = 60 (cai).
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¢) Bén chiéu sdang

Dua vao do doi cua dén va nhu cau can thiét chi€u sang trén cau ta tinh duoc s6 den
trén cdu. Theo tinh todn ta bo tri den chi€u sang trén cau so le nhau, moi cOt cach nhau
43.4(m), nhu vay s6 den can thiét trén cau la 10 cot.
d) ong thodt nudc

Dua vao luu luong thoat nudc trén mat cau ta tinh ra s6 6ng thoat nudc va b tri nhu
sau: ong thodt nudc dugc bo tri & hai bén cau, b tri so le nhau, méi 6nga cach nhau
10(m), nhu vay s6 6ng can thiét trén cau la 44 ong.
6. Du ki€én phuong an thi cong:
6.1.Thi cong mo:
Butée 1 : Chuan bi mit béng.

-chudn bi vat liéu ,may moc thi cong.

-xac dinh pham vi thi cong,dinh vi tri tim ma.
-diing may i ,két hop thi cong san i mat bang.
Bude 2 : Khoan tao 16
- dua mdy khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 16 coc bang may chuyén dung véGi 6ng vach dai suot chiéu dai coc.
Butée 3 - D6 bé tong 1dong coc
- Lam sach 16 khoan.
- Dung cau ha 16ng cot thép.
- Lap ong dén ,tién hanh d6 bé tong coc
Buoc 4:
- Kiém tra chat lugng coc
- Di chuyén mdy thuc hién cdc coc ti€p theo .
Buorc 5 :
- dao dat ho mong.
Buérc 6 :
- Lam phéng hé méng.
- dap dau coc.
- d6 bé tong ngheo tao phang.
Bucc 7 :
- Lam sach h6 méng ,lap dung da gido van khuon ,cot thép bé mong.
- d6 bé tong bé mong.
- Thao d& vang chong ,van khuon bé.
Buéc 8 :
- Lap dung da gido van khuon ,c6t thép than md.
- d6 bé tong than mo.
- Lap dung da gido van khuon ,c6t thép tudng than ,tudng canh mo.
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- Théo d& van khuon da gido.
- Hoan thién mo sau khi thi cong xong két cau nhip.
6.2.Thi cong tru cdu:
Buoc 1:
- Diing phao trd néi dén vi tri thi cong tru bang cdc mdy chuyén dung.
- Phao tr& néi phai c6 do6i trong dé dam bao an toan thi cong. Khong bi léch phao
khi khoan.
Buoc 2:
- Do dac x4c dinh tim try, tim vong vay coc van thép, khung dinh vi

- Ha khung dinh vi, déng coc van thép. Vong vay coc van
Buoc 3:
- D6 beé tong bit ddy theo phuong phdp vita dang
- Hit nudce ra khoi ho méng
- Pap dau coc, slra sang h6 mong
- Liap dung van khuon, cot thép va do bé tong bé tru.
Buoc 4
- Lap dung van khuon ,bd tri cot thép.
- D6 be tong than tru ,mil tru .
- Hoan thién tru, thdo d& da gido van khuon, ding bia rung nhé coc véan thép
thao d& hé thong khung vay coc dinh vi
5.3.Thi céng két cdu nhip:
Budc 1: Chudn bi :
- Lap dung gid ba chan

- Sau khi bé tong tru dat cuong do tién hanh thi cong két cau nhip
- Tap két dam & 1 bén dau cau
Budc 2: Lao ldp nhip dam chii
- Dling gid ba chan cdu lap ddm & mot bén dau cau
- Tién hanh d6 bé tong dim ngang.
- D6 be tong ban lién két giita cdc dam
- Di chuyén gid ba chan thi cong cdc nhip tiép theo
Buoc 3: Hoan thién
-Théo 1ap gia ba chan
- D6 bé tong mat dudng
- Lap dung via chan 6 to lan can, thiét bi chi€u sdng, 6ng thodt nudc,lap dung
bién bdo
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KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

Téng midc dau tu cau A phuong an 1.

— | Khoi | Dongid | . ..
TT Hang muc bon vi luong d) Thanh tién (d)
Téng mie diu tu ] A+BJC+ 43,906,202,62
A | Gia tri du toan xay lip d AL+AII 35’548’442’63
AI | Gi tri DTXL chinh d I+1+0mn | 323167 66’03
I | Két cau phan trén; d 18’345’360’03
| i BICT UST 30m . 913.12 15,000,08 13,697,775,08
2 | Cot thép ddm T 1461; 15 ’000’08 2,191,725,000
3 Egnﬁf’ng lan can,gd chan| 149.5 | 2,000,000 | 299,000,000
4 | Cot thép lan can, gd chian T 21.5 15’000’08 322,500,000
5 | Goi cau Cii 84 | 5,000,000 | 420,000,000
6 | Khe co gian m 92 | 3,000,000 | 276,000,000
7 | Lop phtt mat cau m’ 390.6 | 2,200,000 | 859,320,000
8 | ong thoat ndc Cii 44| 150,000] 6,600,000
9 | Dien chitu sang Ci 10| 10001 140,000,000
10 | L6ép phong nude m? 2387 120,000 286,440,000
I | Két ciu phan dudi 13,771,9 20’03
1| Coc khoan nhoi m 1200 | 5,000,000 | 6,000,000,000
2 | Be tong mo, tru m’ 1350.8 | 2,000,000 | 2,701,600,000
. 15,000,00
3 | Cot thép mo, tru T 185 0 2,775,000,000
4 | Cong trinh phu tro % 20| II; ...005 | 2,295,320,000
IIT | Puong hai dau cau 199,486,000
1| Dap dat m3 1628 | 62,000 | 100,936,000
2 | Mong + mat duong m? 115] 370,000 | 42,550,000
3 | D hoc xay m’ 100| 560,000 | 56,000,000
AII Gi tri xay ldp khéc % 10| Al |3,231,676,600
1 | San 14p mat bang thi cong
2 | CT phuc vu thi cong
3 | Chuyén
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sé
quan,may,DBGT.lan
B | Chi phi khac % 10 A 3,554,844,260
1 | KSTK,tu van,bao hiém
2 | Chi phi ban quan ly
3 Khanh thanh ban giao,dén
bu
4 | Chi phi ra phd bom min
C | Truot gia % 5 A 1,777,422,130
D | Du phong % 6 A+B 2,346,197,212
Chi tiéu 1m’ cdu 14,847,545
PHUONG AN 2:

CAU DAM PON GIANTHEP BE TONG LIEN HOP

I.GIOI THIEU CHUNG VE PHUONG AN:
I.1.So do6 cau va két cau phan trén:
- Kho cau: Cau dugc thiét k& cho 2 1an xe

Trang: 29



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

B=9.0+2*0.5=10 m
- So d6 nhip: 30+30+30+30+30+30=180m
- Mat céit ngang cdu gém c6 5 didm thép chit I caol,25 (m) khoang cdch gitra cac
dam chu 1a 2 (m)
- Vat liéu dung cho két cau.
+ Beé tong M400 , E,=3,5%10° kg/cm?
+ Cot thép cuong do cao dung loai S-31, S-32 cua hang VSL-Thuy Si thép ciu
tao dung loai CT;vaCTs ; E;=1,95%10° kg/cm?
L.2. Két cau phan duéi:
+ Tru cau:
- Dung loai tru than diac BTCT thudng d6 tai chd
- Beé tong M300
Phuong 4n mong: Dung mong nong
+M0 cau:
- Dung mé chit U bé tong cot thép
- Beé tong mac 300; Cot thép thuong loai CT; va CTs.
- Phuong 4n méng : Diing méng coc coc khoan nhéi D=1m va méng nong

11 . KICH THUGC SO BO KET CAU :
Cau dugc xay dung v6i 6 nhip 30 (m) v6i 5 dam chit I thi cong theo phuong phap lao
kéo doc. 6 nhip 30 dugc dat trén ba tru T1, T2, T3,T4,T5,T6, dat trén mo M1, M2

- So d6 két cdu nhip : L= 30+30+30+30+30+30+30=180m
1. Xac dinh kich thuéc mat cat ngang:

MAT CAT NGANG CAU

MAT CAT NGANG CAU (TL 1:100)

500, 9000 500

1 i=2% v i=2% J
- =

|

1500

| 1000 2000 | 2000 L 2000 | 2000 | 1000 |

DAM NGANGE 40
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phdn 1: Thiét ké co so

2. Chon céc kich thudc so bo két cau phan trén:

a. Kich thudc dam chu: :

- Chiéu cao ctia dam lién hop la hy, = 1,53 m

- Chiéu cao ctia dam théplahy, =1.25 m

- Chiéu cao ctia phan BTCT 1a hy, =23 cm

- Chiéu day cua ban BTCT lah, = 18 cm

- Chiéu cao viit ban BTCT lah, =5 cm

- Chiéu rong viit BTCT lab, =5 cm

- Chiéu rong cua phan tiép xuc gitta BT
va bién trén dan thép 1a b=30(cm).

- Kich thudc cua ban bién trén cua dam thép :

(b,x§,) =30x3 cm

150

N —

- Kich thudc clia ban bién dudi thit nhit clia ddm thép (' 5¢) ="30363¢m.
- Kich thudc ctia ban bién du6i thd hai ctia dam thép (pix §:) = 35x3 cm.

- Kich thudc sudn dam thép ([ x§, ) = 121x2 cm.

- Theo kinh nghiém khoang cach cua dam chu d = 2m

b. Kich thudc dam ngang :

- Chon dam ngang la thép hinh U40 c¢6 cac dac trung hinh hoc nhu sau:

+ Mo men quén tinh: I;,= 15220 cm®*.

+ Trong luong trén 1 mét chiéu dai : g,,= 0,0483 T/m.
- Chiéu dai ctia ddm ngang: L,,= 1,6m (6 dim ngang trén mat cat ngang ciu)
- Khoang ciach didm ngang: L,=3 m. (1 nhip phuong doc c6 10 ddm ngang)

- Dam ngang duoc b6 tri thé hién & hinh 2-1.

¢ .Suon tdng cuong dung:
- Chiéu cao suon tang cuong: 121 cm.
- Chiéu rong suon tang cudng: 12 cm
- Chiéu day suon tang cudng: 1 cm,

T 200 T
+—30—
ZEs
5 54 37
12

& 2

N 3
30—+ 3

- Khoang cach suon tang cuong theo phuong doc cau chon Im < hy=1.50m.

- Sudn ditng duge b tri thé hién & hinh 2-2.

=5 |

8

1

————

m

Hinh 2-2. Cdu tao suon ditng
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

3.Chon cac kich thudc so bo két cau phan dudi:
+ Tru cau:
- Duing loai tru than diac BTCT thudng do tai chd
- Bé tong M300
Phuong 4n méng: Diing méng coc khoan nhéi duong kinh 100cm
+ MO cau:
- Duing mo chit U bé tong cot thép
- Bé tong mac 300; Cot thép thuong loai CT; va CTs.
- Phuong 4n méng: : Dung méng coc khoan nhéi dudng kinh 100cm.
A. Chon cdc kich thudc so b6 mé cdu.
Mo cau M1,M2 dugc chon 1a md trit U, méng coc véi kich thude so bd nhu hinh
2.3.
B.. Chon kich thudc so bo tru cdu.:

Tru ciu dugc chon 1a tru than diac BTCT thudng d6 tai chd,kich thudc so bo cta tru
duoc thé hién & hinh 2.4.

CAU TAO MO M1 CAU TAO TRU T3

5800 . 400
] 11 7
S ‘ S 1000 2000 ,2000 2000 2000 = 1000 12000
: - = 8N IS S I N R B
2 om . 3 R
o
S 2
400 | 3
o
3
o
% g 1500
%{ 5000 |
1000
@ S S 700 700
- = 1000 | =3 TENTAcE 8
400/ vat < 5]
50X50— 2000
2000
o 10000

4000
11000

L
\

5000

1 1
© D | 4
{000l—3000 —4 000! ®

1000[ [ 3000 | 3000 | 3000 [ [1000
Hinh 2.3. Kich thuéc mo M1,M?2 Hinh 2. 4. Kich thuoc tru T3.

III . TINH TOAN PHUONG AN:

Trang: 32
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

1. Tinh toin khoi luong cua két cau nhip.

CAu dugc xay dung véi 6 nhip 30 m, v6i 5 dam thép lién hgp véi bé tong cot thép,
thi cong theo phuong phap ban lap ghép, 6nhip 30 m, duoc dat trén 6 tru T1, T2,
T3,T4,T5 va dugc dat trén hai mé M1, M2
A. Khoi luong bé téng cua két cdu nhip:

- Lépdém: 3 (cm)
- L6p phong nuée : 1 (cm)
- L6p bao vé BTXM : 3(cm)
- L6p bé tong asphalt : 5 (cm)
*Trong luong lop phii mdt cdu:
- 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?
-L6p phong nuée day 0.01m
-L6p bé tong déem day 0,03m c6 y = 24 KN/m?
—0,03x24= 0,72 KN/m?
—=Trong lugng mat cau:.
Zme = B¥2h*y,/6
Trong d6: +n=1,5:Lahé s6 vuot tai cia I6p phlii mat cau
+ B =10 (m) : Chiéu rong khd ciu
+ h : Chiéu cao trung binh h= 0,12 (m)
+v; : Dung trong trung binh(y=2,25T/m’
= g = 11%0.12%2.25/6 = 0.49 (T/m)
Nhu vay khoi lugng 16p mat ciu 1a :
Ve =(L can™ g/ V1 =231%4.9)/2.3= 492.1 (m?)
Tong cong tai trong 16p phu g, = 1,125+0,72+0,72 = 2,565 KN/m?
Bé rong mat cau B=11 m.

3

18

Do d6 ta c6 tinh tai rai déu cta I6p phu mat cau 1a : .

* Trong luong lan can , g0 chdn bdnh:

Prc =FLcx2.5
=[(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255
+0.535 x0.050/2 + (0.50-0.230)x0.255/2]1x2.4=0.57 T/m ,

F, =0.24024 m2

Thé tich lan can:

Vo =2%0.24%243 = 116 m3

53.5

86.5

27— |

50

75, | 255

5

5

(N i

25—+



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

- Cdu tao go chdn bdnh:
Thé tich bé tong gd chan banh:
Vo= 2x(0.25x0.35-0.05x0.005/2)x229=39.5 m?
_ Cot thép lan can,gd chin:
M= 0,15x (101 +39.5) =21.5T
(ham luong cot thép trong lan can. go chan banh 14y bang 150 kg/ m3)

pw = 229990 _ 15 o5 N

m

Trang: 34



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

* Khoi luong bé tong cua dam.

200

200

N

° 5llgg )

Kich thudc phan bé tong cua dam lién hop

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

Thé tich cia mot dim 30 (m) 1a: V4, = 30%0.298=9.834 (m?)

Thé tich cia mot nhip 30 (m) la: Vimnip = 5.9.834 =78.67 (m?)
- Téng khoi lugng bé tong ctia7 nhip 33 (m) la:

V=78.67%¥7=550.7 (m?)

- Ham lugng c6t thép dam 1a 150 (kg/m?)

Vay khi lugng c6t thép 1a: G, = 150%550.7=82605.6kg =82.605T
B. Khoi luong thép cua két cdu nhip:

% Khoi luone thép ciia ddm chii: T 200 T
+—30—

= k=

12

=2

126

3

N s
+—30—* 3
35—k

Hinh vé : Kich thudc phan thép ciia dam lién hop.

Dién tich mat cit 1a:

F=0,3*0,03 + 1,21*0,02 + 0,3*0,03 + 0,35*0,03 = 0.0527(m?)
Thé tich ctia mot dam 33 (m) [a: V4, = 33%0.0527=1.74 (m?)
Thé tich ctia mot nhip 33 (m) 1a: Vinnip = 8%1.74=13.91 (m%)
Téng khoi lugng thép cua 7nhip 33 (m) la:

G, = 13.91%7%7.85=764.35 (T).

* Khoi luong thép cua dam ngang:

- Dam ngang 1a thép hinh U40, c6 trong lugng trén 1 mét chiéu dai

gan=0,0483(T/m).
-Toan cdu c6 tat ca 77#7=539 dam ngang,mo6i dim ngang c6 chiéu dai 1a 1.24m.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

Cach déu 3 m b6 tri ddm ngang vao sudn tang cudng.Vay téng khaoi lugng
thép clia dam ngang la:
G, = 1.24*%539%0.048=32.55 T.
* Khoi luong thép ciia suon diing:
Toan céu ¢ tat ca 1848 sudn ding .(1 nhip ¢6 2*33=66 sudn ding). tong khoi
luong thép cua suon ding la:
G, =1848%0.0029*%7.85 =42.12 (T).
2._Chon cac kich thuéc so bé két cau phan dudéi:
- Kich thudc so bo cua mo cau:
Mo cau duoc thiét k€ so bo 1a mo chit U, dugc dat trén hé coc khoan nhoi. Mo chit
U c6 nhiéu vu di€ém nhung néi chung t6n vat liéu nhat 1a khi ¢6 chiéu cao 16n, m6 nay
c6 thé dung cho nhip ¢ chiéu dai bat ky.
- Kich thudc tru cau:
Tru cau goém c¢6 6 tru (T1, T2, T3, T4, T5),dugc thiét k€ so bd co 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 TS5
cao 5.71(m)

CAU TAO MO M1 CAU TAO TRU T3
TL 1:100 TL 1:100

1000, ., 2000 .. 2000 ., 2000 ., 2000 .. 1000 2000 .

L

1500
L

1600

1

F

750, 750

5300

8200

1500

5000

ﬂ ~o ~d ' 700

400/ vat

o
. 2000

. 2000
1750

o

o
S
o
S

5 lzlzig

NY;
000 11000
D D 1000
I
4000—3000—4000! %

%®

1000 .| 3000 l 3000 l 3000 . 1000
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

2.1 .Khoi luong bé tong cot thép két cdu phdn dudi :
* Thé tich va khoi luong mo:
a.Thé'tich va khoi luong mo:
-Thé tich bé méng mot mo
V, =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 mo
V. = (0.4%1.6+4.0%1.4)%10 = 62.4 (m®)

-Téng thé tich mot mo

Vs = Vi + Vi + Vi, = 100 + 18 + 62.4 =180(m?)

-Thé tich hai mo
V,. = 2%180= 360 (m®)
-Ham luong c6t thép mo 1dy 80 (kg/m?)
80*360= 28800 (kg) = 28.8 (T)
b.Méng tru cdu:
» Khoi lugng tru cau:
-Thé'tich mii tru (cd 5 tru déu cé'V ,,; giong nhau)

Vian= Vi+Va= 07541052 + {%} #0.75%2= 27 (m°)

-Thé'tich bé tru : céc tru kich thudc giong nhau
So bo kich thudc méng : B¥A= 10%5-0.5%0.5=39.75 (m?)
V,, =2%39.75=79.5 (m’)

- Thé tich than tru: Vy,,

+Tru T1 cao 5.13-1.5=3.63 m

V1, =(4.6%1.4 + 3.14*%0.7%)*3.63 = 29.0 (m*?)
+Tru T2 6.7-1.5=5.2 m

V2, ==(4.6%1.4 +3.14*%0.7*)*5.2= 41.5 (m?)
+Tru T3 cao 8.24-1.5=6.74 m

V3= 4.6%1.4 +3.14*%0.77)*6.74 = 53.78 (m®)
+Tru T4 cao 7.8-1.5=6.3 m

V4, =4.6%1.4 +3.14*%0.7%)*6.3 = 50.2 (m?)
+Tru TS5 cao 5.71-1.5=4.21 m

V3, = 4.6%1.4 +3.14%0.7*)*4.21 = 33.6 (m?)

Trang: 37



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

—Thé'tich toan bo tru (tinh cho 1 tru)
Vi = Vo, + Vo 4V, = 79.5+ 29 + 27 = 135.5(m?)
Vo= Vo, + Vo 4V, = 79.5+ 41.5 + 27 = 148 (m?)
Vi = Vi + Vo +V,, = 79.5+ 53.78 +27= 160.28 (m®)
Vi =V + Vo +V.. = 79.5+ 50.2 +27=156.7(m’)
Vs = Vi + Vi +V. = 79.5+ 33.6427= 140.1(m”)

= Thé'tich toan bo 6 tru:
V=Vi+ Vit Vi3 + Vo + Vs

=135.5+148+160.28+156.7+140.1 = 740.58 (m?)

Khi luong tru: Gy,= 1.25 x 740.58x 2.5 = 2314.3 T

So bo chon ham luong c6t thép than tru la 150 kg/m?, ham luong thép trong méng tru
12 80 kg/m*ham luong thép trong mii tru 1a 100 kg/m*
Nén ta c6 : khoi lugng cot thép trong 5 tru la

m,,=740.58* 0.15+79.5x0.08+27x0.1=120.147 (T)

2.2. Xac dinh svic chiu tai cua coc:

vat liéu :
- Bé tong cap 30 ¢6 f.” =300 kg/cm?
- Cot thép chiu luc AIl c6 Ra=2400kg/cm?

*  Sitc chiu tdi cua coc theo vdt liéu

Stic chiu tai ciia coc D=1000mm

Theo di€u A5.7.4.4-TCTK stc chiu tai cua coc theo vat liéu lam coc tinh theo cong
thic sau

Py =¢.P,.
Vi P, = Cuong do chiu luc doc truc danh dinh c6é hoac khong c6 uon tinh theo cong
thirc :
P,=¢.{m.myf (A - Ay +£.A)=0,75.0.85[0,85. . ".(A. - Ay) +.A{]
Trong do :
¢ = Hé so sutc khang, ¢=0.75
m,,m, : Cac hé s6 diéu kién lam viéc.
f.” =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gidi han chay déo quy dinh cta thép
A.: Dién tich ti€t dién nguyén cua coc
A.=3.14x1000%/4=785000mm>
A, Dién tich ctia cot thép doc (mm?).
Ham lugng cot thép doc thuong hgp ly chi€ém vao khoang 1.5-3%. véi ham lugng 2%
ta co:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

A,=0.02xA =0.02x785000=15700mm?

Vay stc chiu tai ciia coc theo vat liéu la:

P, =0.75x0,85x[0,85x30x(785000-15700)+ 420x15700] = 16709.6x103(N).
Hay Py = 1670.9 (T).

*_ Sifc chiu tdi cua coc theo ddt nén: P,=P,,

-Stic chiu tai cua coc dugc tinh theo cong thic sau: (10.7.3.2-2 22TCN-272-05 )

Véi coc ma sat: Pyy = Qpg *Pptys*Ps
Co: P, = q,.A,
PS = qS’AS

+P, : stic khang mii coc (N)

+P, : stc khang than coc (N)

+q,: suc khang don vi miii coc (MPa)

+q, : stc khang don vi than coc (MPa)

q,=0,0025.N, <0,19(MPa)_Theo Quiros&Reese(1977)

+A, :dién tich bé mit than coc (mm?)

+A, : dién tich miii coc (mm?)

+@g, : hé 56 stic khdng doi véi stic khang mili coc quy dinh cho trong Bang 10.5.5-3
dung cho cac phuong phap tach roi sic khang cua coc do stic khang ctia mii
coc va stic khang than coc. D61 v6i dat cat ¢, = 0,55.

+( : hé s0 stic khang doi v6i siic khang than coc cho trong Bang 10.5.5-3 ding
cho cac phuong phép tach roi stic khang cua coc do stc khang cua miii coc
va stic khang than coc. Dai vdi dat sét ¢, = 0,65.D06i véi dat cat ¢, = 0,55.

- Sttc khang than coc cia Mo :

Khi tinh stc khang thanh bén bo qua 1D tinh tir chan coc tré 1én.

Stic chiu tai cua coc tru M1 theo ma sit thanh bén

e Chiéu Dién tich
Chléu N A -
day day bé mat
LOP | e tinh | Trang N coc q.=0,0025.N.10° | P=A,.q,
dat L todn | thaj A=L.P (KN) (KN)
t L, =3,14.L,
m
m) (m) (m?)
Lép 1 3 3 Vira | 8 31.4 50 1570
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cé sé
Lép 2 6 6 Vua 18 18.8 87.5 1645
) Chat
Lép 3 9 9 o 9 28.3 100 2830
vira
Lép 4 0 2 Chat | 36 6.28 50 314
2P 6045

-Sttc khang mili coc:
P, =0,057.N.10° = 0,057.20.1000 =2280 (KN)
Téng siic chiu tai cia mot coc don:
Py, = 0,55.Pp+0,55.Pg = 0,55x2280+0,55x6045 = 4578 (KN) =457.8(T)

- Sutc khdang thdn coc cua Tru :

Khi tinh stic khang thanh bén bo qua 1D tinh tir chan coc trd 1én.

Stic chiu tai cua coc tru T3 theo ma sdat thanh bén

.| Chiéu Dién tich
Chiéu R N
& day bé mat
ay
5 tinh coc - 3 _
Lé6p thuc lri Trang N q,=0,0025.N.10 P=A..q,
dat L toan | thai AF=L,P (KN) (KN)
t L, =3,14.L,
(m) i
(m) (m?)
Lép 1 4 4 Via 8 12.56 20 251.2
Lép 2 7 7 Vira | 18 21.98 45 989.1
. Chat
Lép 3 10 10 o 9 314 22.5 706.5
vira
Lép 4 0 2 Chat | 36 6.28 90 565.2
2P 2512

-Sttc khdng mili coc:

Py = 0,057.N.10° = 0,057.36.1000 = 2052(KN)
Téng stic chiu tai cia mot coc don:

P, = 0,55. Pp+0,55.P = 0,55x2052+0,55x2512= 4710(KN) =471(T)
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3.Tinh toan s6 luong coc méng mo va tru cau:
3.1.Tinh tdai:

*Gom trong luong ban than mo va trong luong két cau nhip

-Do trong lugng ban than 1 dam dic trudc:
gian= 0,785%24=18.84 (KN/m)
- Trong luong moi noéi ban:

g..=Hy*b,, *7c =0.02%0.5% 24 = 2.4 (KN/m)

- Do dam ngang :
g, =(H-H,-0.25)(S-b,)(b,/L).7c
Trong d6: L,=L/n=29.4/4=7.35 m:khoang 2 dam ngang.
=> g, =(1.6-0.2-0.25)x (2-0.2)x(0.2/7.35)x24 = 1.59 (K/m)

- Trong luong ctia lan can:
2 =P 1 ¥2/n=0.57%2/5=0.228T/m=2.28 KN/m
- Trong luong 16p pht mat cu:
g, =4.5 KN/m
3.2. Xdc dinh dp luc tdc dung 1én mo:

tinh tdi

29.4m

Hinh 3-1 Puong dnh huong dp luc lén mo
DC = PsH(dam+ Zmnt&ian can)X O
=(200x2.5)+[1.884x5+0.159+0.45+0.228+0.11]x0.5x29.4= 665.4 T

DW = gy5onaX® =0.45x0.5x29.4= 6.98T

-Hoat tdi:
Theo quy dinh cua tiéu chuan 22tcvn272-05 thi tai trong dung thiét k& 1a gid tri bat loi
nhat ctia t6 hop:

+Xe tai thi€t k€ va tai trong lan thiét k&

+Xe tai 2 truc thiét ké va tai trong lan thiét k&
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+(2 xe tai 3 truc+tai trong lan)x0.9

Tinh dp luc lén mo do hoat tdi:

+Chi€u dai nhip tinh todn: 29.4 m

o 0.4 o

FERREEEERRRNERRRRR RN RR NN RE!
11T 11T

7%1.2111

14.5T 14.5T 3.5T

| 43m | 43m |

0.961 0.859 0.717

Hinh 2-2 So do xép tdi 1én duong dnh huong dp luc mé

Tir so d6 x€p tai ta ¢ phan luc g6i do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tdi trong 1an):
LL=n.m.(1+IM/100).(Py,) + n.m.W,,,.0
Trong do:
n :solan xe n=2
m : hé s6 lan xe
IM:luc xung kich cua xe, khi tinh mé tru dac thi (1+IM/100)=1.25
P; : tai trong truc xe, y;: tung do dudng anh hudng
®:dién tich dudng anh hudng
W,,: tai trong lan
W,,,=0.93T/m
+LL,.;=2x1x1.25x(14.5+14.5x0.859+3.5x0.717)+2x 1x0.93x(0.5x29.4)=101.9T
+ LL,¢ i rye= 2X1x1.25x(11+11x0.961)+2x1x0.93x(0.5x30.4)= 82.2 T
Vay t6 hop HL duoc chon lam thiét k&
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Vdy toan bo hoat tdi va tinh tdi tinh todn tdc dung lén bé mo'la:

Nguyén nhan
Noi1 DC DW L Trang théi gi6i han
luc Cudng do 1
(yp=1.25) (yw=1.5) (r=1.75)
P(T) | 665.4 x1.25 6.98 x1.5 101.9x1.75 1020.545

3.3. Xdc dinh ap luc tac dung tru:

tinh tai

A A P A PP P A A A A

1

Hinh 2-3 Puong anh huong dp luc lén tru
DC = Py +( Z4amTBmntLlan can) XO
= (169.725x2.5)+ ([1.884x5+0.159+0.45+0.228+0.11]x30
=755.1T
DW = gisoniXx® =0.45x30=13.95T

-Hoat tai:

4.3m 4.3m

14.5T 14.5T 35T
\
|

|
|
\,, 90.3T/m

VA P P P PP PP P P P P P P P P AN

0861 1 086l

|
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KHOA CAU PUONG Phdn 1: Thiét ké cd sd
11T 11T
PR NN RN RN
f 30m f 30m 1
‘ ‘0.96
145T 14.5T 3.5T 14.5T 14.5T 3.5T
FM} 15m 5 43mias m} 0.93T/m
RN

\ 30m 1 30m f

1‘

0.239 0.377 0.516 I 0;861 0722

Hinh 2-4 DPuong dnh huong dp luc lén mong
LL=n.m.(1+IM/100).(P,.y)+n.m.W,, ©
Trong d6
n: sO lan xe, n=2

m: hé s6 lan xe, m=1;

IM:luc xung kich cta xe, khi tinh mé tru dac thi (1+IM/100)=1.25

P;: tai trong truc xe, y;: tung do dudng anh hudng

o:dién tich dudng anh hudng

W,,.: tai trong lan

W,,,=0.93T/m
+T6 hop 1: 1 xe tai 3 truc+ tt 1an

LL,i=2x1x1.25x(14.5+14.5x0.861+3.5x0.861)+2x1x0.93x30=132.655 T
+T6 hop 2: 1 xe tai 2 truc+ tt 1an
LL,c i 2 trye= 2x1x1.25x(11+11x0.96)+2x1x0.93x30=111.56 T

+T6 hop 3: 2 xe tai 3 truc+ tt [an

LL,.=2x1x1.25x[14.5x(1+0.861)+3.5x0.722+3.5x0.516+14.5%(0.239+0.377)]
+2x1x0.93x30 =160.3 T

Vay t6 hop HL duoc chon 1am thiét k&

xetai
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Tong tai trong tinh dudi ddy dai 1a

Noi Tinh tal x hé s6 Trang théi gidi
e DC DW LL han

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

3.4. Tinh s6 coc cho méng tru, mo:

I1=BXP/PCQC

Trong do:

B: hé s6 ké dén tai trong ngang;

B=1.5 cho tru ,p= 2.0 cho m6(md chiu tai trong ngang 16n do ap luc
ngang cta dat va tac dung cta hoat tai truyén qua dat trong pham vi lang thé truot clia
dat dap trén mo).

P(T) : Tai trong thang ding tdc dung 1én méng md, tru da tinh & trén.
Peoe=min (P,;,P,)

Hang Tén Pvl Pnd Pcoc Tai Hé s6 | s6 coc | Chon
muc trong i i i
Trugitta | T3 | 1670.9 [471.0 |471.0 1245.3 1.5 2.75
Mo M1 | 1670.9 | 457.8 |457.8 1020.55 2 2.28 6

4. khoi luong dat dap hai dau cau.

Chiéu cao dat dap 6 ddu mo6 1a 5 m nhu vay chiéu dai doan duong diu cau la: L 4, =
5.8+4.2=10m, d6 doc mdi ta luy 1:1.5
V, = (Fr* Lygy o)k = 2(5%11.5% 10)%1.2= 1380 (m°)
K: hé s6 dap nén k= 1.2

5. Khoi luong cac két kau khac:
a) Khe co gian

Toan cau ¢6 6 nhip 30 (m), do d6 c6 7 vi tri dat khe co gidn duoc lam trén toan bo
bé rong cau, vi vay chiéu dai chiéu trén toan bo cau la: 7#10 = 70(m).
b) G6i cdu

Go6i cau ctia phan nhip don gian dugc bo tri theo thiét k€, nhu vay moi dadm can c6 2
g06i. Toan cau ¢6 2. 5. 6 = 60 (cai).
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¢) Bén chiéu sdang

Dua vao do doi cua dén va nhu cau can thiét chi€u sang trén cau ta tinh dugc s6 dén
trén cdu. Theo tinh todn ta bo tri dén chi€u sdang trén cau so le nhau, mdi cot cach nhau
43.4(m), nhu vay s6 den can thiét trén cau la 10 cot.
d) ong thodt nudc

Dua vao luu luong thodt nudc trén mat cau ta tinh ra s6 6ng thoat nude va bo tri nhu
sau: ong thoat nuGc dugc bo tri & hai bén ciu, bo tri so le nhau, moi 6nga cadch nhau
10(m), nhu vay s6 6ng can thiét trén cau la 44 ong.
IV. Du kién phuong an thi cong:

3.1.Thi céng mo:
Budce 1:

- San 0i mat bang (dung mdy ui). Pinh vi tim coc.
- Lam lan trai cho céan b6 cong nhan
- Tap hop mdy mdc thiét bi vat liéu chudn bi thi cong mé
Budc 2: D6i véi méng coc khoan nhoi
- Dinh vi tim coc,lap dat, dinh vi may khoan. Dung may khoan
- Tién hanh khoan coc dén cao do thiét ké. A
- Vé sinh 16 khoan,ha 16ng thép,dé bé tong theo phuong phdp ‘ORTD’ trong
nudc
Budc 3
- Dung mdy xuc két hgp nhan lyc dao hé méng dén cao do thiét ké.(méng
coc va mong nong )
- Pap dau coc vé sinh hd moéng
- Réi d4 dam dém day 30cm, d6 bé tong 16p 16t 10cm
Budc 4
- B tri cot thép dung van khuon bé
- D6 be tong bé mo
Buéc 5
- Bo tri cot thép dung van khuon than mo
- D6 bé tong than mo dén cao do da ke goi
Budc 6
- B0 tri cot thép dung van khuon va dé bé tong phan con lai.
- Dap dat nén mé va hoan thién.
3.2. Thi cong tru cdu:
Budc 1:

- Dung phao ch& n6i dan ra dén vi tri thi cong tru biang cac mdy chuyén dung.
- Phao chd néi ¢6 doi trong dé dam bdo an toan thi cong.
Budc 2: Dai véi méng coc khoan nhoi
- Dinh vi tim coc,lap dat, dinh vi mdy khoan. Dung may khoan
- Tién hanh khoan coc dén cao do thiét ké. A
- Veé sinh 16 khoan,ha 16ng thép,dé bé tong theo phuong phdp ‘ORTD’ trong
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nudc

Do dac xac dinh tim tru, tim vong vay coc van thép, khung dinh vi
Ha khung dinh vi, déng coc véan thép. Vong vay coc van

C6 dinh phao trd noi
Poéng vong vay coc van thép

D6 beé tong bit ddy theo phuong phdp vita dang

Hut nuée ra khoi h6 mong

X06i hut vé sinh day hé méng

Lap dung van khuon, c6t thép va dé bé tong bé tru

Sau khi bé tong tru du cudng do dao phép lap dung van khuon cot thép do
bé tong than tru

Hoan thién tru, thdo d& da gido van khuon, ding bia rung nhd coc van thép
thao do hé théng khung vay coc dinh vi

3.3.Thi cong két cdu nhip:

-Thi cong phan két ciu nhip:

+

+

+ + + +

Céc céu kién lap ghép bao gom: cdc doan dAm chu, cac chi tiét moi ndi, hé
lién két ngang...dugc ch€ tao & trong nha mdy. Cac vau neo ciling han trudc
vao dam chu.

Lap rap cac dot dam thép, he lién két ngang trén bai 1dp ¢ dau cau. N6i cac
nhip thanh hé lién tuc.

Lao dam biang phuong phép kéo doc bang toi va cép.

Lap van khuon va c6t thép ban mat cau.

D6 bé tong ban mat cau, van chuyén bé tong bang mdy bom bé tong.

Lam I6p mat cdu, 6ng thoét nudc, 1ap dat lan can va hoan thién.

Du kién thoi gian thi cong: 2 nam
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TONG MUC PAU TU CAU PHUOGNG AN II

TT Hang muc Ponvi | Khoi long DPon gid (d) Thanh tién (d)
Tong mic dau t d A+B+C+D 50,615460,666

A | Gitridutoan xay ip d AL+AIL 41,920609,100
Al | GiatriDTXL chinh d AL 37473281000
I | Kétciuphdntrén d 25,729275000
1| betongdam lienhop m 2757 25000000 6,767.500000
2 | Cotthépdamlienhop T 36053| 20000000 72060000
3 | thépdamlienhop T 38235 35,000000 13752,250,000
4 | hépdamngang T 165 40,000,000 640,000,000
5 | thépsongiacong T 21.12 40,000,000 820,800,000
6 | bétonglancan m’ 116 2000000 232,000,000
7 | cotthéplancan T 174 25000000 435000000
8 | edici Gi 12| 12000000 1344000000

9 | khecogiin m 100 7000000 700,000,000
10 | 16pphiimatciu "’ 49023 5500000 2707265000
11 | ongthandcpve cal 44 350000 15400000
12 | diénchiéusing o0t 10 35000000 350,000,000
I | Kétcauphandéi 23 544,520,000
1 | Cockhoannhoi 611 7000000 4,554,000,000
2 | Betongmo, tru m’ 88336 5000000 4,831,800,000
3 | Cotthépmo, tru T 233 20,000000 1,856,600,000
4 | Congtinh phu tro % 20 IL,...IL, 1452,120000
I | Ponghai dau ciu 199:486,000
1 | bapdat m’ 1628 62,000 100936,000
2 | Mong +matdong i 115 370000 42550000
3 | Bahocxay m’ 100 560,000 56000000
Al | Giatrixay kip khac % 10 Al 7447,328,100
1 | Sanlapmitbang thi cong

2 | CT'phucvuthicong
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Chuyén
quanmay,DBGT lan

Chi phikhac

%

10

4192060910

KSTK t vanbao hiém

o = [ |w

Chi phiban quanly

Khdnh thanh ban giaodén
bi

(Chi phiri.phd bom min

Trot gia

%

2,096,030455

oA+ |w

Durphong

%

A+B

3406760201

Chitiéu In? ciu

17,350,159
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Phuong an 3: Cau Gian thép

I.Mdt cdt ngang va so dé nhip
-Khé cau 9 +2x 0.5m

- Gian c6 duong bién song song c6 thanh ding thanh treo.
- Chiéu cao gian H= 8 m.
- Chiéu rong khoang gian d = 9.5 m.
- S6 khoang dan n = 10.
- Thép hop kim thap cé:
+ Cudng do chiu luc doc truc R,=2700kG/cm?.
+ Cudng do chiu nén khi uén R, =2800kG/cm?.
+ Trong luong riéng y=7.85 T/m’.
- Khoang cach tim 2 gian chu :B=9.0 m.

- Chiéu dai tinh todn gian cau L = 60 m.

1050
| 317 316 317
[ [
| 9
| BE=
| |
| S
\ R
} 158 317 317 158 } —
o | \
(]
S |
| 450 450 50
| 1 1 i ‘
| 20 ||
5 0 0 ‘
| 2% 2% |
. - — 7
| = |
T [ 13 1= 1
\ \
75 4% 200 75
50, 950 |

Hinh 4.18. Cdu tao hé dam mdt cdu
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1. C4u tao hé mat cau.
-L6p phu mat cau gom 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuée 2cm
+L6p dém tao doc 2 cm
+ Chiéu day trung binh ctia 16p phtt mit cau dg, = 12 cm va y =2,25T/m3
2. Xac dinh tinh tai.
* Tinh tai giai doan I:
-Trong luong ban BTCT mat cau: g, = 2.5(0.2x9+ 0.15x4.8) = 6.3 T/m.
- Trong luong hé mit ciu ¢6 dim doc, ddm ngang khoang 0.08 T/m?
" Trong luong ddm d& dudong ngudi di bo 0.04 T/m?
— Tinh tai giai doan I 1a:
i =35.61 +0.08x8 = 6.25 (T/m)
Tai trong phan b6 cho mot dam 1a.
gt =6.25 /5 = 1.25 (T/m).
* Tinh tai giai doan II:
-Trong lugng 16p phtt mat cau
g, = 0,12 x9x2,25=2.43 T/m
Vay thé tich 16p phtt mét cdu cho mot nhip 1a :
Vip = 0,12 x9x60 = 64.8 m3
- G0 chan banh:
Trong lugng gd chan béanh:
gcb=2 x(0.2 + 0.15) x0.3 x2.5 =0.525 T/m
Thé tich ctia go chin banh
V =2x(0.2 + 0.15) x0,3x180 = 37.8 (m")
Trong luong lan can:

2. = [(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2
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+(0.50 - 0.230)x0.255/2]x2.5
=0.6006 T/m
Thé tich lan can: V .., = 2x0.24x240 = 115.2(m?)
= Tinh tai giai doan Il 1a :
g2 =2.97 +0.525 + 2x0.6006 = 4.696 T/m
* Trong luong gian cht dugc tinh bang cong thic:

— ath Xk+ llx gdmc +n2(gmc + glk)EXL

gdan - R
——n,xbx(1+a)L
Y

Trong do6 :
g — Trong lugng gian cht (dam) trén 1m dai
n,,n,n, :1a cdc hé s6 vuot tai hoat tai ,finh tai va cic 16p mat cau .
Theo tiéu chuén 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25

K — Tai trong phan b déu cuia hoat tai c6 ké dén hé s6 xung kich va hé s6 phan phoi
ngang
IM
K= m[l-'- mjnHLQS th + nng bqng
Vé6i : k- Tai trong tuong duong cua mot lan xe 0to tra véi dudng anh hudng tam giac

c6 dinh & % nhip :

145 KN 145 KN 3.5 KN

) 15 43 43 45
1
(o o]
— 7o)
N ~ S
o = .
— () =t
//

_Pxy, 145x(0.821+0.75)+3.5x0.678

k= =1.02 T/m
0.5x60x0.821

N - Hé s6 phan phdi ngang cua 6to
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m — Hé s6 lan xe = 1 (Hai lan xe)

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

Tai trong phan bo déu clia nguoi di bo : 0.3x1.5 = 0.45 (T/m).

g : Trong lugng hé dim mit ciu trén 1m? mat bang giita hai tim gian (khi c6 dam
ngang va dam doc hé mat cau) 1dy so bo 1a 0.1 T/m2 => gdmc = 0.1 x 9 ==0.9 T/m.
R — Cudng do tinh todn clia vat liéu. R =27000 T/m? ( Tinh véi ciu gian)

y - Trong lugng riéng ctia thép : y = 7.85 T/m’

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

a,b — Hé s6 dac trung trong luong. So bo chon: a=b=3,5

o > 1a hé s6 tinh dén trong luong cua hé lién két , 1dy = 0,1

3. Tinh toan hé s6 phan phoi ngang caa gian chu:

- Tinh theo phuong phap don bdy.

So d6 tinh nhu hinh vé:
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DO AN TOT NGHIEP
Phan 1: Thiét ké co so

- Ta x€p tai doan xe HL-93, nguoi. Ta dugc hé so6 phan phdi ngang nhu sau.
DPoan xe HL-93: 1y o3 = 0.5x(0.866+0.656+0.517+0.308) = 1.174

8 L 317 L =17z L

1568 &

Hinh 4.19.So do tinh hé s6 PPN

Ngudi di b0 : My =(1.23+1.05)x0/2 = 0

=> Tai trong tuong duong :

K =

=>g

IM
mil+—
( 100

JnHng Ky + Nogbal,, =1x1.25x1.174x0.747 +0x1.5x03 = 1866 Tim

_ 35x1.75%x1.866+ J.5x4.696 +1.25x(5.61+0.9) %3.5

_axnyxk+ llx Jome T Mo (I + glk)EXL

gian —

B—nszx(1+a)L
Y

|
|
|
|
|
|
|
|
|
|
\
|
0, .25 450 450 25
‘ y O [=i |
: 6. 18 12 18 |
| |
iz 2
L 1 L IR IR
T [ [ [ N
| | | | |
; 75 :200 :200 : 200 : 200 |75 ;
L . 950 | 0
o | | | |
| | | | | | |
| | [ [ [ [ |
Lo | | | |
| | | | | | |
| L | | | J
— o)
0 ) o
o -
B s ©°
o

gian —

27999_1 143.5x60

7.85

x60=1.16 T/m
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- Trong lugng gian dugc nhan véi hé s6 cdu tao c = 1.8
Zoian=1.8x1.16 =2.088 T
- Trong luong cua hé lién két la:
g = 0.1 X g4, = 0.1 x 2.088=0.2088 T/m
- Trong luong cua 1 gian chinh la:
Gg = g + glk = 2.088 +0.2088= 2.2968 = 2.3 T/m
=> Trong lugng thép clia toan bo 1 két ciu nhip 1a :
G,=23x60=138T
=> Trong lugng thép ctia toan bo 3 nhip 1a :
Gy = 3X138 =414 T

4. Tinh todn khoi luong méng mo va tru cdu

a.Mong mo M1
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CAU TAO MO M1
TL 1:100

5800 ‘ 00
o
1500 2
4000
S
14001 3B
8
Q
5000
Aoo I~ I~
| b ]
| 1] 1000
400 vat % |
50x50
- - 1200(
4750
D S
1000
1000—3000—1000!

«»» Khoi lvong mo cau :

»  Khoi lugng tuong canh : V= 2%(1.5%7.1+3.88%6.55%0.5+6.55%3.22)*0.5
=44.45 m®
» Khoi lugng than mo :
V.= (3.2%1.5%12,5) = 60 m’
Khéi lugng tudong dinh:V, = [(0.5%1.5]%12,5 = 9,375 m’
> Khéi luong bé mo : V= 5%2*%13,5 = 168,75 m*
> Ta c6 khéi lugng mot mo : V= 44.45+60 +9,375 +168,75 = 282.60 m*
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> Khoi luong hai m6 : V =282,6 * 2 = 656 (m®)
So bo chon ham lugng cot thép trong mo 80 kg /m®
Khoi luong c6t thép trong mo 1a : G =0.08%656 =4521 T
% Xac dinh s6 coc trong mé M1

- Luc tinh todn dugc x4c dinh theo cong thic:
Q= Z mY:Q
Trong d6:  Q, = Tai trong tiéu chudn
1.y, : Hé s6 di€u chinh va hé so tai trong

- Heé s0 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
> Do tinh tai

Puong anh huong ap luc lén goi

60m

R —

Puong dnh huong dp luc lén mo MO
- Dién tich duong anh hudéng ap luc goi : ©» =30 m’
+ Phan luc do tinh tai nhip
DCpp = 1.25%(6.42242%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 luc do tinh tai 16p phu va lan can go chan
DW =1.5%4.696*30 =211,32 T
» Do hoat tdai
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Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

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

Trong d6:

n: SO lan xe,n=2.

m: Hé s6 lan xe, m = 1.

IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1

y : Hé s0 tai trong, y = 1.75
ong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k& goém tai trong 9,3KN/m phan b6 déu theo
chiéu doc.

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

+ Puong anh hudng phan luc va so do xép xe thé hién nhu sau:
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P=14.5T P=14.5T P=3.5T

p=0.93T/m

60m

P=11T_P=11T

p=0.93T/m

60m

So do xép tdi lén duong dnh hudng dp luc mo

Tir so do x€p tai ta xac dinh dugce phan luc goi do hoat tai tic dung.
- Vi t6 hop HL-93K (xe tai thiét k€ + tai trong ngudi+tai trong lan)
LLy o3¢ = 14.5x(140.928) + 3.5x0.856 +30x (2x0.45+0.93) =85,85 T
- V6i t6 hgp HL-93M (xe hai truc + tai trong lan)
LLy g3m = 11x(1+0.98) + 30x0.93 = 56,61 T
— LL,,. = Max( LLuiy osc; LLigt osp) = Ly o3k = 85,85 T
- Khi x&p 2 lan xe bat 1oi hon ta c¢6 phan luc 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 tidc dung 1én day dai
Ppy aui = 496,6+ 883,12 + 211,12 + 226,073 = 181691 T
- Xéc dinh sitc chiu tai cua coc:

Du kién chiéu dai coc 1a: 20 m
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+Theo vat liéu lam coc:
+ Chon coc khoan nh6i bang BTCT duong kinh D = 1.0 m, khoan xuyén
qua cdac 16p dat dinh c6 gbéc ma st (¢; ); va 16p 4 Sét c6 gbéc ma sat ¢; = 30°.
+ Bétong mac 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm?

Xac dinh stic chiu tai cua coc
» Siic chiu tdi cua coc theo vdt liéu :

:)P\C/Lz @.(ml.mz.Rb.F,,+Ra.Fa)

Trong do6 :

¢ :hésouondoc =1

- m,;: hé s diéu kién lam viéc, do coc duoc nhdi bétong theo phuong ding
nén m,; = 0,85

- m, : hé s6 diéu kién lam viéc ké dén bién phép thi cong m, = 0,7

- F, : Dién tich tiét dién coc F,, = 0,785 m?

R, : Cuong do chiu nén cua bétong coc
R, : Cuong do cua thép chiu luc
- F, : Dién tich cot thép chiu luc

m.100°

= R, = 0,85x0,7x.[0,130x.[ ] + 2,4x88,36} =10005 (T)

Siic chiu tai cia coc theo diéu kién dat nén xac dinh theo cong thiic :
Q =9xQ, =9, Q, + 2, Q. €
Trong do :
o Q,: Stic khang d& ctia miii coc (T) Q, =q, x A,
Q. : Stc khang dd cua than coc (T) Q, =q, x A
@ =0.55 hé 50 sic khdng d& cta mii coc
P, =0.65 h¢ s0 stc khdng d& cla than coc
q, : Stic khdng d& don vi ctia mili coc (T/m?)
g, : Stc khdng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?*)

o O O O O O ©

A, : Dién tich ctia bé mat than coc (m?)
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* Xéc dinh stic khang don vi ciia miii coc g, (T/m?) va sitc khdng miii coc Q A

Miii coc dit & 16p cu6i ciing — dd voi (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé
uGc tinh sttc khdng miii coc don vi bing cach sir dung tri s6 xuyén tiéu chuén SPT , N.

Véi N < 75 thi q, =0.057 * N (Mpa)
Ta c6 sic khang mii coc don vi g, =0.057 x 20 = 1.14 (Mpa) = 114 (T/m?)
Q,=114%3.14%1.0%/4=134235(T)
> Xac dinh stc khang don vi ctia than coc g, (T/m?) va stic khdng than coc Q.
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stic khang bén don vi q, cua than coc dugc
x4c dinh theo cong thic :
- Trong dat dinh : 0, = xS,
Trong do :
= S, : Cudng do khang cat khong thodt nudc trung binh
(T/m?)
S, =6x 107 xN(T)
* ¢ :hésodinh bAm
= Ldp 1,3 — catphasétS,=0.006x 4 =0.024 (Mpa)
=> a =0.55
g, = axS,=0.55x0.024 =13,2. 10 (Mpa) = 1.32 (T/m?)
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stc khang bén don vi g, cua than coc dugc
x4c dinh theo cong thiic :
= g, =0.0028 N v6i N < 53 (Mpa)
» L&p2 - Cat min chat vira g, = 0.0028 x 8 = 0.0224 (Mpa) = 2.24
(T/m?)
L6p 4 — Cat tho 14an s6i g, = 0.0028 x 20 = 0.056 (Mpa) = 5.6 (T/m?

Bang tinh stic khang than coc trong nén dat

Lép | Chiéu dai coc trong 16p dat| q, Tm? | As(m? (T
(m) () (m”) Q:(T)
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
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5
4 6.4 5.6 35.40 131.44
4
Tén 25 868.67
9

Turdotaco:

Stic chiu tai cta coc tinh theo diéu kién datnén Q-

Qr=0.55%134.235 + 0.65*868.679 = 640.78 (T)
o Xdc dinh s6 luong coc khoan nhoi cho méng mé' M,
Phan luc tai g6i do t6 hop tai trong & trang thdi gidi han cudong do I la:

Rpgyai = 181691 T

Cic coc dugc bo tri trong mat phang sao cho khoang céch giita tim cdc coc a > 3d (d :
Puong kinh coc khoan nhoi). Ta c6 :

Vay so6 luong coc so bo 1a :

n = px 2=2.0x 809147 oo,
P 670,78

Vé6i - Hé so kinh nghiém xét dén luc ngang va momen S =2.0

Duing 6 coc khoan nhoi ¢1.0 m bé tri trén hinh vé.

100

300

475 475

B §

Hinh 4.21.Mdt bang méng mo'M,,
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Hinh 4.22 . Cdu tao tru
» Khoi luong than tru :
V= T¥[7%2+3,14%2%/4]+2%(3,14%1,5°/4)*6 = 141,18 (m°)
» Khoi lugng méng tru : V,,= (2.5x5x11) =137,5(m%)
» Khoi lugng dinh tru : V= 2x0.75x11.5 - 2x0.75x0.75/2= 67.875 (m*)
» Khoi luong tru T2: V= 141,18+137,5+67.875 = 347,56 (m®)
Khoi lugng 2 tru: V = 347,56 *2 = 695.12 (m%)

So bd chon ham luong cot thép than tru 1a : 150 kg/m?®, ham lugng thép trong méng tru
la 80 kg/m3

Nén ta c¢6 :Khoi lugng cot thép trong 2 tru la
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G=0,15%(141,18 + 67,875)*2 + 0,08*137,5*2 = 127,1 T
% Xac dinh s6 coc trong tru T2

- Luc tinh todn dugc xac dinh theo cong thiic:
Q= Z m:YiQ;

Trong d6:  Q, = Tai trong tiéu chuin
1Y, : Hé s6 di€u chinh va hé so tai trong

- Heé s0 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
> Do finh tai

Puong anh huong ap luc 1én tru

60 60
1

Duong anh huong dp luc lén tru T2
- Dién tich dudng anh hudng ap luc g6i : o= 60 m*

+ Phan luc do tinh tai nhip

DCyjp = 1.25%(6.422+2%3.41)*60 = 993,11 T
+ Phan luc do tinh tai ban than M6

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 + nguoi (LL + PL)

LL =n.m.y .(1+%).(}>i )+ 1.75 = (PL + WL)

Trong do:
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n: Solan xe,n=2.

m: Hé s6 lan xe, m = 1.
IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
y : Hé s0 tai trong, y =1.75

A+ My _ 125, v6i IM = 25%
100

P, ,y; :Tai trong truc xe, tung d6 duong anh huéng.

o : Dién tich duong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k&€ gom tai trong 9,3KN/m phan b6 déu theo
chiéu doc.
+ Chiéu dai tinh todn ctia nhip L = 60 m

+ Puong anh hudng phan luc va so do x&p xe thé hién nhu sau:

P=O,93T/m 35 14 11125 35 145 145
A A A A N Ll L1l ] 1]

%
o))
o
3

60 m

So do xép tdi lén duong anh huong dp luc tru T2

Tir so do x€p tai ta xac dinh dugc phan luc goi do hoat tai tac dung.

-V6i t6 hop HL-93K (xe tai thi€t k& + tai trong ngudi+tai trong lan)

LLy o5k = 14.5 x (140.928+0.678+0.606) + 3.5 x (0.856+0.75) +60 x (2 x
0.45+0.93)

=162T

- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLy 3w = 11x(140.98) + 60x0.93 =77,6 T
— LL, ., = Max( LLiy o3¢; LLig omng) = LLiyp osx = 162 T

- Khi x&p 2 lan xe bat loi hon ta c¢6 phan luc 1én m6 do hoat tai
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LL = 2x1x1.75x1.25x[14.5x(14+0.928+0.678+0,606)+3.5 x (0.856+0.75)]

+ 1.75x60 X (2x0.45+0.93)
=420,50 T
Téng tai trong tic dung lén day dai
Posy ai = 1086,125+ 1816,91 + 422,64 + 420,50 = 3746,17 T

% Xac dinh sirc chiu tai cua coc:

Du kién chiéu dai coc 1a : 20 m
+Theo vat liéu lam coc:

+ Chon coc khoan nhéi bang BTCT dudng kinh D = 1.0m, khoan xuyén
qua cac 16p dat dinh c6 géc ma sat (¢; ); va 16p a Sét c6 géc ma sat ¢; = 30°.
+ Bétong médc 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 All ¢6 F = 88,36 cm?, R, = 2400 kg/cm*

Xac dinh stc chiu tai cua coc
» Siic chiu tdi cua coc theo vdt liéu :

=P, =¢(m.m.R,.F,+R,.F,)
Trong do :
- @:héséudndoc p=1
- m;: hé s6 diéu kién lam viéc, do coc dugc nhoi bétong theo phuong ding
nén m,; = 0,85
- m, : hé s6 diéu kién lam viéc ké dén bién phép thi cong m, = 0,7

- F, : Dién tich tiét dién coc F,, = 0,785m?

R, : Cuong do chiu nén cua bétong coc
R, : Cuong do cua thép chiu luc
- F, : Dién tich cot thép chiu luc

1.100?

= R, = 0,85X0,7X{0,130X{ j + 2,4X88,36} =10005 (T)

Siic chiu tai ctia coc theo diéu kién dat nén xac dinh theo cong thiic :
Q =9xQ, = 94,Q, +9,,Q, C_
Trong do :
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Q, : Stic khang d& cua mii coc (T) Q, =q, x A,
Q, : Stic khang d& cua than coc (T) Q, =q, x A
@y =0.55 hé s0 stc khdng d& ciia mii coc

@, =0.65 hé s stc khang d& cta than coc

q, : Stic khdng d& don vi cia miii coc (T/m?)

g, : Stic khang d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

0 O O O O O O O

A, : Dién tich ctia bé mit than coc (m?)

= Xéc dinh stic khang don vi ciia miii coc g, (T/m?) va sitc khdng miii coc Q A
Miii coc dit & 16p cudi ciing — d4 voi (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé
udc tinh sttc khdng mili coc don vi bing cach sir dung tri s6 xuyén tiéu chuén SPT , N.

Véi N < 75 thi g, =0.057 * N (Mpa)
Ta ¢6 stc khang miii coc don vi g, =0.057 x 30 = 1.71 (Mpa) = 171 (T/m?)
Q,=171*3.14* 1.0%/4=134,235(T)

> Xac dinh stc khdng don vi ctia than coc g, (T/m?) va stic khdng than coc Q.
- Trong 16p dat roi :
. S, : Cudng do khang cat khong thodt nuGe trung
binh (T/m?)
S, =6x107 x N (T)
* ¢ :hé so dinh bam
= Ldp 1,3 — catphasétS,=0.006 x 4 =0.024 (Mpa)
=> a =0.55
g, = @x$S,=0.55x0.024 =13,2.10° (Mpa) = 1.32 (T/m?)
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stc khang bén don vi g, cua than coc dugc
x4c dinh theo cong thuc :
= g, =0.0028 N v6i N < 53 (Mpa)
» L6p2 - Cat min chat vira g, = 0.0028 x 8 = 0.0224 (Mpa) = 2.24
(T/m?)
» Ldp - Cat min chat vira g, = 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 Bang tinh stic
khang than coc trong nén dat

Z,

Lép | Chiéu dai coc trong 16p dat| q, Tm? | As(m? (T
(m) (T/ (m”) Q:(T)
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)

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

Tén 25 868.67
g 9

Tirdoétacod:
Stic chiu tai ctia coc tinh theo diéu kién datnén Q-
Q, =0.55*134,235+0.65*868.679= 640,78‘:

o Xdc dinh s luong coc khoan nhoi cho tru T2

Phén luc tai g6i do t6 hop tai trong & trang thdi giGi han cudng do I 1a:

Rpsy aai = 3746,17 T
Cic coc dugc bo tri trong mit phang sao cho khoang céch giita tim cdc coc a > 3d (d :
Puong kinh coc khoan nhoi). Ta ¢6 :

Vay so luong coc so bo 1a :

3746,17
X—

=6 (coc).
640,78 (coc)

R
= —=2.5
n,.= fx 5

Vé6i B - Hé so kinh nghiém xét dén luc ngang va momen S =2.5

Duing6 coc khoan nh6i ¢1.0 m bd tri trén hinh ve.
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O
O

O O

O
O

1100] 450 450

AH
O
O

s

Hinh 4.23. Mdt bang méng tru T2
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Tong mire dau tu phuong an 111

L) Hang muc cong trinh an Khoi bon gid Thanh tién
T | ' vi luong 1000 d 1000 d
Téng mitc dau tu P/a I1I A+B+C 55,016,740
A | Gid tri du todn xay lap I+11+111 49,614,731
I Két cau phan trén
1 Bon nhip gian thép T 552 35,000 20,320,000
2 Bétong lan can,gd chan m’ 115,2 3,000 345,600
3 Bétong Asphalt mat cau m’ 184.,8 3,200 700,400
4 Goi cau thép Cai 8 2,200 20,600
5 Khe co gian m 50 3,000 150,000
6 L6p phong nuée m’ 91.3 300 28,500
7 Heé thong chi€u sang Cot 20 18,000 360,000
8 ong thoat nuGc Cai 10 850 8,500
Téng I 23,963,856
II Két cau phan duéi
1 Bé tong mo m? 656 3,000 1,968,000
2 Cot thép mo T 45,21 17,000 768,570
3 Bé tong tru m? 1042,67 3,000 3,128,010
4 Cot thép tru T 127,1 17,000 2,160,700
5 Coc khoan nhoi D100 m 336 6,000 2,016,000
6 Cong trinh phu trg % (1424344+45)*20% 2,008,256
Téngll 12,049,536
I+II 36,013,392
III | Xay lap khac(%) % (I+ID*10% 3,601,339
A = I+11+11T 53,614,731
B, | Chi phi khac(%) (I+ID*10% 3,601,339
1 | Khao sat thiét k&€, QLDA %
) beén bu , giai phéng mat| %
bang
3 | Ra phd bom min %
Téng B 3,601,339
A+B 53,216,070
G Chi phi du phong(%) % (A+B)*5% 1,800.670
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Chuong VI
Lua chon phuong an két cau cau

6.1 Phuong an 1:

6.1.1.Uu diém:

- Cong nghé thi cong cau nhip gian don ,ddm BTCT UST dé quen thuoc véi cdc nha thau
tai Viét Nam.

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

- St dung vét liéu cuong do cao nén ti€t kiém vat liéu.

- Do cing t6t hon so v6i dam BTCT thong thuong.

- Két céu vinh ctlru,qua trinh duy tu bao dudng va stt dung, quan 1y tot hon.Tiét kiém chi
phi.Str dung vat liéu c6 san tai dia phuong nhu cat,da,soi.

- Do ciing ngang 16n nén hoat tai phan bd tuong d6i dong déu cho cdc dim,it bi rung
trong qua trinh xe chay va chiu cic tai trong khoe.

- Ban mat cdu do bé tong tai chd cing dim nganglieen hop véi dim chu qua c6t thép
chd,do vay khic phuc triét dé cdc vét nit doc.

- Vi nhip don gian nén khong gy nut khi nén tru hoac goi.

- Gia thanh thap nhit.6.2.

6.1.2.Nhuoc diém:

- Chi tiétkich thudéc dam 16n,trong lugng dam nang nén gay kho khan trong viéc van
chuyén,lao 1dp.Viéc lao dim cau phaisir dung thiét bi chuyén dung.

- Viéc céu lap kho khan hon so véi dim ban 1ap ghép.

- Tinh toan khoi kém hon so v6i dim ban 1dp ghép va dé tai chd.

- V& diéu kién thi cong: ché tao ddm & ngoai troi do d6 phu thudc kha nhiéu vao diéu kién
thoi tiét.

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

C6 kha nang chiu cudng do 16n do tin cay cao, dé thi cong.
Tinh cong nghiép hoa cao.

Trong lugng nhe so véi 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 ctia moi truong.
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6.3.Phuong an 3: Cau gian thép

6.3.1.Uu diém:

C6 kha nang chiu cudng do 16n do tin cay cao, dé thi cong.
Tinh cong nghiép hoéa 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 anh hudng ctia moi truong.

Kién nghi:

Qua phan tich uu,nhugc diém,chi tiéu kinh t€ k§ thuat clia cdc phuong 4n,xét nang luc
trinh do6 cong nghé.kha nang va tu, thiét bi ctia cac don vi xay ldp trong nudc nhim nang
cao trinh do ti€p can v6i cong nghé thié€t k€ va thi cong tién ti€n.Ta thdy phuong an 1
( Cau BTCT UST ) la phuong an phit hop véi cong trinh nay vé mat dau tu,khoa hoc ki
thuat clia nha thau nudc ta.

Trong pham vi d6 4n t6t nghiép ngoai viéc dung cdc chi tiéu,kinh t€ ki thuat dé danh gia
lua chon phuong 4n con phai xét dén y nghia cia méi phuong 4n do6i véi kién thic thu
duogc clia sinh vién sau khi lam d6 4n t6t nghiép va dic biét 1a xu huéng phat trién cta
cong nghé xay dung ciu hién nay.

Vi vay:
Kién nghi: Xay dung ciu theo phuong an 1:

Cau dam nhip don gian bé tong c6t thép DUL .So d6 6*30 m.
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Phan Il : Thiét K& Ki Thuéat
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Chuong | : Tinh toan ban mat cau
+Chiéu dai dam: 30 m
+Kh6 cau: B=9+2x0.5m
+Tai trong: doan xe HL93, nguai di bo: 300kg/m?
+Quy trinh thiét k&€ BGTVT 22 TCN 272-05.
+Tiéu chuan thiét k& duong 6t6 TCVN4054-05.
Vatliéu :
+Cudng do bétong 28 ngay tubi f, = 50MPa.
+Cudng do thép thuong F, = 400MPa .
MAT CAT NGANG CAU
1/2 Mat ct gitra nhip 1/2 Mat cat gbi

00 00 B0+

%VJ%SV i =2% 2N i=2% j

:

i

g

¢
20865

~—160—
#1165+
&x
&
R
NS

MAT CAT 1/2 DAM CHU >t
|
i |
A T A
%W] 50100 i
L 1500 1
MAT CAT A-A *
\

Mat cat giita dam chd Mat cat goi dam ch
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1 200 1 1 200 .
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| .Phuong phap tinh toan noi luc ban mit cau.

-ap dung phuong phap tinh toan gan ding theo TCN 4.6.2( diéu 4.6.2 clia 22TCN272-05) .
Mat cau c6 thé phan tich nhu mét dam lién tuc trén céc g6i la cac dam.

II. Xac dinh néi luc ban mat cau .

So' dé tinh va vi tri tinh néi lue:

Ban mat cau lam viéc theo hai giai doan.

* Giai doan mét : Khi chua néi ban , ban lam viéc nhu mot dam cong son ngam & sudn dam
-. So db tinh: LO so @6 mdt thira, chiu tai trong phan b déu : g1

o
™~

+Trong lugng ban than ban:

gl

VARV

DC =W,= g, = hys *varer = 0.2 X 24 = 4.8 KN/m? = 4.8 x10° N/mm?.
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).
+ Momen tai goi: Mo = 91.2T - 4,8x10-3.2T — 2400(N.mm)

* Giai doan hai : Sau khi n6i ban, ban duoc ndi bang méi néi uét, d6 truc tiép véi ddm ngang.
Dé tinh ndi luc & giai doan nly, phai tinh tai trong tac dung Ién ban:

1.Xac dinh chiéu réng ban canh hitu hiéu:

* Téng chiéu dai mot dam la 30m , dé hai d4u dam méi bén 0.3m dé ké len g6i. Nhu vay chiéu
dai tinh toan ctia nhip cau la: 29.4 m.
* Doi vai dam gitra :

- B& rong ban canh hitu hiéu co thé 18y gia tri nhd nhat cla

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

+ 12 |an d6 day trung binh clia ban cong vai s6 16n nhét clia bé day ban bung dam hoac 1/2
bé rong ban canh trén clia dam chinh:

1500/2
=12x200+max ,,, =3150 mm

+ Khodng cach gilta cac dam ké nhau = 2000 mm.
* Doi vdi dém bién :

- Bé& rong canh dam hitu hiéu co thé 18y dugc bang bé rong hitu hiéu cla dam ké trong
(=2000/2 = 1000) cong tri s6 nhd nhat cla :

+ 1/8 chiéu dai nhip hitu hiéu = 29400/8 = 3675 mm

+ 6 lan trung binh chiéu day clia ban cong s6 l6n hon gitta 1/2 d6 day ban bung hoéc 1/4 bé
rong ban canh trén clia dam chinh :

200/2
=6 x200 + max  ;550/4 = 1975 mm

+Bé rong phan hang = 1000 mm — b, = 1000 + 1000 = 2000 mm.

K&t luan bé rong canh hitu hién:

Dam gitra ( b) 2000 mm

Dam bién (b,) 2000 mm

2-Xac dinh tinh tai cho 1 mm chiéu réng cta ban.

1 -Trong lugng bdn mét cau :
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Ws=H, x 7, =200 x 2.4x10 * =480 x10° N/mm?

2- Trong lugng ban mut thira: W,=Ws

3- Trong lugng I6p phu:

-Lép phl mat cau :
+ Bé tong Asphalt day 5cm trong,luong riéng la 22,5 KN/m?®.,
+ Bé tong bdo vé day 3cm trong,luong riéng la 24 KN/m?®,
+ LGp phong nudc Raccon#7(khong tinh)
+ L6p tao phang day 3 cmtrong luong riéng 1a 24 KN/m®,

Bé day _ Khai lugng
Tén 16p TL riéng (KN/m?)
(m) (KN/m?)
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
Ldp tao phang 0,03 24 0,72

—> Tinh tai rai déu cla I6p phd tinh cho 1mm cau la:
Wpyw =112+0,72+0,72 = 2,56 KN/m?
4- Trong lugng lan can :
P,=(( 865x180+(500-180)x75+50x255+535x50/2+(500-230)x255/2))x2.4x10"
=240250 x 2.4 x 10°=576600x107°=5.766N/mm

C4u tao lan can
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3- Tinh néi luc ban mit cau :

1- Néi luc do tinh tai:

( N6i lyc tinh cho dai ban ngang c6 chiéu rong 1a 1 mm)
1.1._Néi luc do lan can:

- Tai trong lan can coi nhu mét lyc tap trung c6 gia tri P, = 5.766N /mm dat tai trong tam clia
lan can .
- X&p tai lén dah dé tim tung do dah tuong ung .
- Tra bang vai:
L, =1000—-150 =850mm

Pb=5.766 N/mm

\
-

150 |850 |
7] 1 7] w\/

|

s A
200 300 400
1000~ 2000 ) 2000 —

R0 = Py X (tung d6 dah) = P,(1+1.27L,/S)
=5.766x(1+1.27x850/2000)
=8.88 N/mm

M,go = Py, X (tung d6 dah)x L,
=Py(-1xL4)
=5.766x(-1x850)
=-4901.1 N.mm/mm

Myes = Py X (tung d6 dah)x L,
=P,(-0.4920xL,)
=5.766x(-0.492x850)
=-2411.34 N.mm/mm

Msq =P, X (tung d6 dah)x L,
=P,(0.27xL,)

=5.766x(0.27x850)
=1323.297 N.mm/mm
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1.2. Noi lurc do I6p phil : Wiy,

Sodo:

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

500 -~
1 Wdw |
RN R AN R AN RN AN AN AN ¢
s e a

200 300 400
1000+ 2000 | 2000 -

Rygp = Woy[(1+ 0.635*% ¥ L,+0.3928"S |

= 256x10° * [(1+0.635*500/2000)*500+0.3928*2000]
= 3.49 N/mm
Mago = Wow*(-0.5) * L
= 256x10x(-0.5)x5002
=-320 N.mm/mm
Myg = Win[(-0.246)x L2 +(0.0772)x S2)
= 256x10°5[(-0.246)x500%+(0.0772)x2000?]
= 633.088 N.mm/mm
Mygo = WiX[(0.135)% L2 +(-0.1071)x S2)
= 256x10°x[(0.135)x500 * +(-0.1071)x2000 2 |
=-1010.304 N mm/mm
2- Néi lurc do hoat tai :
Noi luc tinh cho dai ban trong( nam gitra 2 suon dam )

2.1 Mémen duong I6n nhét do hoat tai banh xe:

+ Vi cac nhip bang nhau ( S = 2000) mémen duang I6n nhat gan dang tai diém 204
(0.4 x S cla nhip b-c)
+ Chiéu rong ciia dai ban khi tinh M* la:
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S,/ =660 + 0.55S
=660+0.55x2000
=1760 mm
+ Chat tai mot lan xe
= hé s lan xe : m=1.2

2.1.1  Trudng hop khi xép 1 lan xe :
1800

—
W=72.5 KN w
m | ezl T T
T W =T DAH M204
200 | 204 300 \yM 400 500 600
M 302
Yo04

“Ropp= M (1" + y,")WI Sy* =1.24(0.51-0.0634)*72.5*10%/1760=22.076 N.mm
Trong do: y,", y,’ 1a tung d6 d.a.h Ry, dudi luc thir nhéat va luc th 2
Tra dah R200 6 : V0" =0.51 , ysp," = -0.0634
Tra dah M204 C6 : yyp, = 0.204 , Yypp = - 0.0254
*Mygs = m*(y," +y,")*S*WI S)*
=1.2x(0.204 - 0.0254)x2000x72.5 x10%/1760 =17657.045 N.mm/mm
2.1.2 Trudng hap khi xép 2 lan xe: Chét tai 2 1an xe = hé s6 lan xe m=1

, 1800 L 2760 , 1800 )
1 1 1 1

M?Z S5KN W W W
} 400 500/ M GOB%
W "oz W Y502
Y204

Tra dah R200 C6 : Yppe = 0.51, Yap = - 0.0634 , Yyo = - 0.0476 , Yss, = 0.0201
Tra dah M204 66 : Yy = 0.204, Ysp = - 0.0254 | Y05 = 0.0086, yepy = - 0.0012

Rooo= M *(Ya0a * Yago * Yaor ¥ Yaos) * W/ Sy"
=1%(0.51-0.0634 - 0.0476 + 0.0201)*72.5*103/1 760=17.26 N.mm

Maos = M *(Vapa + Yao2 + Yaor + 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 trudng hap: My, = max(M 5, 1 Myu 11 o) = My, =17657.045Nmm/mm

DAH M204

= Vay két qua lay 1 lan xe.
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2.2 M6men &m I6n nhét do hoat téi banh xe.

+Thong thudng mémen am |6n nhat dat tai g6i C ( diém 300)
+ Chiéu réng dai ban khi tihh mémen am la S,
S=1220 + 0.25S = 1220+0.25x2000 = 1720 mm
+ Chat tai mot lan xe bat loi hon = hé s6 lan xe m=1.2
2.2.1 Trudng hap khi xép 1 lan xe ( dah M300 co tung do I6n nhét tai 206)

1800

W=72.5KN W
/W@WM@WM T T T T DAH M300

200 206 300 M 400 500 600
Y.
Y06 304

Tra dah M200 ¢6 : yyp5 = 0.2971, 0, =-0.0789

Tra dah M300 ¢6 : yy05 =-0.1029, y3, =-0.0789

* Rogo= M *(Yaos + Vaou )*W/ Sy =1.2%(0.2971-0.0789)*72.5*10%/1720=11.037 N

*Mago = M(Ya05 + Ya0a )-S.W/ Sy = -1.2%(0.1029+0.0789)x2000x72.5x10%/1720=-18391.4 N.mm
2.2.2 Trudng hap khi xép 2 lan xe ( dah M300 c6 tung do I6n nhét tai 206)

Chét tai 2 lan xe = hé s lan xe m=1

, 1800 , 1200 , 1800 )
1 1 1 1

W=72.5 KN W W W
mmm T T T T DAH M300

| | f NI
200 /206 300 .\ ywao0 - s 600
Y206 Y304 309 M

Yao7
Tra dah R200 G0 : Yaos= 0.2971, Yap = - 0.0789, a0 = - 0.0143, Y07 = 0.0131
Tra dah M300 €6 : Vo5 = - 0.1029 , Vaos = - 0.0789 , yap =-0.0143, Y,or = 0.0131

Roo0= M *(Yo0s + Yaoa *+ Y09+ Yaor) * W/ Sy
=1*0.2971-0.0789 - 0.0143 + 0.0131)*72.5*10%1760= 8.94 N.mm

Mago = M *( Va0 + Ya0s + Ya0e * Yaor) *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 trudng hap: M, . =max(My, 1 Mage 1 0) = Mgy . =—18391.4Nmm/mm
= Vay két qua lay 1 1an xe
2.3 Mémen bén héng tai tiét dién 200:
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*Mumen 6m do hoat tdi tron ban hang.: So do
500 300

X
A
VW‘

200

S/2

| | : : DAH M200
300 400 500

M

Yi

600

- Tdi trong: Tai trong lay nhu déi véi tinh dai ban phia trong, vi tri banh xe ngoli dit cach mép
gd chan banh 300mm hay 310mm tinh tir tim dam chu.

Chiéu rong lam viéc clia dai ban :
S, = 1140+0.833 *X
Chi tinh mémen &m cuaa ban hing 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:
Mygq= - m*y, *W*(L - Bc — 300)/ S, )
=-1.2* 0.2*72.5*10*200/1306.6 = - 2663.4 Nmm
* Phan lec do hoat tdi trén ban hang: So d6

1
800
W W I, il
RARRRRRELR: ST ~ DAH R200
M )ﬁ)ﬁ 204 v 300 400 M 500 600
Y)
Y,

R200 = m*(ys, + Yz, ) (W/ Sy/”)
=1.2%(1.413+0.2971)* 72.5*10%/1306.6 = 113.867 N
3- T4 hdp tai trong :

Cong thirc téng quat do hiéu (ng tai trong gay ra :
R, = 77-274 Q.
3.1 Theo TTGHCP1:

My = 0.95y o ( Mg + Myt Mypo)t 7 52" My t1.79%(1+IM)*Myy]

Qu =0.95"Ty 1 "(Qus + Quot Q wep)t 7 p2" Quant1.75%(1+IM)* Qy]
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Trong du:
Mys , Qus 0 mémen v lyc cét do trong leong ban mat cau
Muwo, Quo I0 mémen vI e cat do trong lwong ban hing
Mgy, Qpp, 10 moémen v luc cat do trong hrong lan can
M,ows Quow [0 mémen v luc cét do trong lwong 16p phu
M,,, Q, I0 mémen v luc cit do hoat tai banh xe
(1+IM) 10 hé s xung kich = 1.25
v o1 10 h& 86 vuot tai cho noi luc do tinh tai khong ké 16p phu
¥ 2 10 hé s6 vurot tai cho ndi luc do tinh tai do 16p phu
Chyy:
+ Néu ngi luc do tinh tai va hoat tdi cing dau thi : y ,;=1.25,y ,=1.5
+ Néu ngi luc do tinh tai va hoat tdi tréi dau thi : v ,,=0.9, y ,, = 0.65
Thay s6:
* Qo =0.95%(1.25%(4.3+7.27+8.88)+1.5*3.49+1.75*1.25*113.867)=265.887N/mm

* Mémen &m tai g6i 200:
M,00=0.95%(1.25%(-2400-4901.1)+1.5*(-320)+1.75*1.25%(-2663.4)) = - 14660.9 N.mm/mm

* Mémen duong tai vi tri 204:

Do trong luong ban than clia ban hang va trong luong lan can gay ra mémen am lam gidm
hiéu Ung bat loi clia moémen duang tai vi tri 204 nén 1ay voi hé s6 0.9
M,0,=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

* Mémen am tai vi tri 300:

Do trong lugng clia ban hang, lan can gay ra mémen duong lam gidm hiéu Ung bat loi clia
momen am tai vi tri 300 nén Iy véi hé s6 0.9
M;00=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(catinhtaivahoattdi), IM =25%.
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Mg =-2400-4901.1-320+1.25x(- 2663.4) = -10950.39 Nmm/mm.
M4 = -1960.2-1561.6-2411.34+633.088+1.25x17657.045 = 16771.25N mm/mm
Mg =-2719.4+856.98+1323.297-1010.304-1.25x18391.4 = - 24538.677 N mm/mm

Bang t6ng hop noi luc

. TTGH CD1 TTGH SD1
Tiét dién
M(KN.m/m) M(KN.m/m)
200 - 14.66 -10.95
204 36.5 16.77
300 -41 -24.5

4- Tinh cét thép va kiém tra:

* Noi luc dwa vé tinh cho 1mm:;

- Cuong do vat ligu: - Bétong: f, = 50Mpa

- Cét thép: f, = 400Mpa

- Dung cét thép phu epucxy cho ban mat cau v lan can.

Chiéu cao ¢6 hiéu qua cta ban bé tong khi uén dwong v &m khac nhau vi c&c 16p bao vé trén

vl dudi khac nhau.

v 9
,,,,,,,,,,,,, N 1 _
As X | T

Chiéu day ban H, = 200 mm, I6p bdo vé 15 mm = h; =200-15 = 185 mm
Gia thiét dung : D, = 16mm, A, = 200mm?

Sa bo chon :
uong = 200 = 15 - 25 - 16/2 = 152 mm

dq, = 200 - 40 — 16/2 = 152 mm

4.1 So b6 chon dién tich cét thép:
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As ~ 3';"(‘)’d v6i Mu Il momen theo TTGHCB 1, d 1] chidu cao c6 hiéu (dyeng hodC diy)

+ Kiém tra d.kién hOm luong c6t thép t6i da ( yéu cau do déo ¢ <0.42d hoic a <0.426,d)

f ' )
a= Al 20.03f° vGib=1mm
0.85f'_b f

y

Theo Diéu 5.7.2.2, a = 0.85-0.05%(2/7) = 0.836 => a <0.35d

f
Vay, a= Al <0.35d
0.85f"_ b

+ Luong cdt thép i thiéu:

As f'
_ S5 003 e
P = bd f

y

Vi céc tinh chat cua vat liéu d6 chon, dién tich c6t thép nho nhét cua thép trén 1 don vi chiéu

0.03*f'.*b*d __  0.03*50*1*d *
fyc — 200 =0.00375*d (mm?m )

rong ban: min Ag=

+ Khoang cdch I6n nhat ciia ¢t thop chir caa ban bang 1.5 lan chiéu dly ban hodc 450mm.
Vi chidu dlly ban 200mm: s,.,, = 1.5*200 = 300mm.

4.1.2. Cot thép chiu mémen duwong:

Mu = 36.5 KN.m/m; d, = 152 mm

Mu

Thi chon: As ~ 23 =36500/(330* 152)=0.728 mm?/mm=7.28cm*1m

minAs =0.00375*d = 0.00375*152=0.57 mm?mm => Pat yéu cau.
Theo phu luc B, Bang 4, thir chon 568 16 ; a= 200 cho As =1 mm?/mm =10 cm?1m

f *
a= Al _ 17400 =904 mm
0.85f'_b 0.85%*50*1

*Kiém tra d6 déo dai:
a < 0.35d, = 0.35%(152) = 53.2 mm => Pat yéu ciu.
* Kiém tra cuong do momen:

Mo men uén danh dinh:
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Mn=A,(d - a2 ) = 1*400%(152-9.4/2) = 58920 Nmm/mm
= 58.92 KN.m/m > 36.5 KN.m/m => Dat yéu cau.
M6 men khang uén:
M=®M,=0.9*58.92 =53.028 KNm/m
Vidy: doi véi cot thép ngang phia duwdi chiu mémen dwong, dung 56 16; a= 200mm

4.1.3 Cét thép chiu mumen &m:

M, = 41 KNm/m; d =152 mm.

Mu

Thir chon A, = As ~ 3304 =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

o Af,  1*%400
0.85f'.b  0.85*50*1

=9.4 mm < 0.35*152 = 53.2mm => Dat yéu cau

* Kiém tra cuong d¢o momen:
Mn=AJ *(d - a/2 )=1*400*(152-9.4/2) = 58920 N.mm/mm
=58.92 KN.m/m > 41 KNm/m => Thoa man yéu cau.
Vay: doi véi cot thép ngang phia trén chiu mémen &m, dung 56 16; a= 200mm

4.1.4 Cot thép phén bo:

Cét thép phu theo chiéu doc duoc dit dudi day ban dé phan b tai trong banh xe doc cau dén
cHt thép chiu lrc theo phwong ngang. Dién tich yéu cau tinh theo phan tram cét thép chinh chiu
moémen duong. Dai véi ¢t thép chinh dat vudng goc vai huéng xe chay (Didu 9.7.3.2):

38840 <67%

c

S6 phan tram =

Trong d6, S, I chiéu d0i c6 hiéu cua nhip. Di vai dam T toln khdi, S, 10 khoang cach
gitta 2 mat vach, tiee I0° S, = 2000 — 200 = 1800mm, v:

S6 phan tram = 380 9051%, ta |3y 67%.

\/1800
B4 tri A = 0.67 *(dwong A,) = 0.67*1= 0.67 mm¥mm
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

Poi véi cot thép doc bén duedi, dung 66 12:a=150 mm, A, = 0.67 mm%mm=6.7 cm*/1m

4.1.5 Cét thép chéng co ngdt va nhiét ds:

Luong cbt thép téi thiéu cho mdi phwong (5.10.8.2):
A
A >075-2
fy
Trong d6, A, |0 dién tich tiét dién nguyén. Trén chiéu dly ton phan 200mm:
A
A > 0.75f—g =0.75*200/400=0.375 mm?mm
y
Cét thép chinh v phu déu duoc chon 1on hon gia tri nly, tuy nhién ddi véi ban dly > 150mm
cot thép chdng co ngét v nhiét do phai duoc b tri déu nhau trén ca 2 mat. Khoang cach I6n
nhat ciia c6t thép nly I0 3 1an chiéu dly ban hoac 450mm.
Doi véi cot thép doc bén trén dung 66 12;a=140mm, A, = 0.67 mm%mm=6.7 cm?/1m.

4.3 Kiém tra cudng dé theo mémen:

+ Theo mémen duang :

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

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

+ Theo mémen am:
Mn = 0.9 x1x 400 x (152 — 9.4/2) =53028 N mm/mm

= Mn = M, =41000 Nmm/mm ( dat)

4.4, Kiém tra niit — Tong quat:

Theo diéu (5.7.3.4):

Trong du: f, I tai trong sir dung
f, 10 ing suat kéo cho phép
Mudun dlln héi E cua cdt thép 10 200000MPa

Mu dun dln héi caa bé tong E, dugc cho:
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

E, = 0.043;/01'5\/?; Trong do:

7.0 ty trong cua bé téng, . =2400 kg/m®

f . =50MPa

Thay s&: E, = 0.043*2400-°+/50 = 35749.5Mpa

Va n=Eg/E;=200000/35749.5=5.59 , Chon : n=6

Trong dé

+Z: thong s6 bao vé nirt = 23000 N/mm
+d, khoang cach tir tha chiu kéo xa nhat dén tim thanh gan nhat < 50 mm

+A : Dién tich ¢ hiéu clia bé tdng chiu kéo co trong tam tring trong tam cét thép
A=y;*S , V@i S: budc thép

+ Dé tinh u.s kéo f trong c6t thép ta tinh mémen trong trang thai GHSD 1a M véi 7 =1

= M= Mog + Mgy + 1.25 My, + My, ( theo TTSD1)

-Cachéso /1,72 =1

a. Theo mébmen duong :

Y—
e

A's

AS

ESSSSSSSSN]

77777777

|

b=1mm

Tagidthiétx <d,d,=33mm,d =48 mm,d =152 mm, h,=185

TacoH:

0,5bx2=nAg(d - x) +nAg (d-x)
— 0,5bx2=6.1.(48—x)+6.1.(152-x)
= 0,5 bx? = 288 6x + 912 - 6X

< 05x% =1200-12x

Giai phuong trinh ta c6 : x = 38.44< d'= 48

Tacoh:

lor = bx3¥3 + nA (d - X)2 + nAg(d - x)?

lor = 38.44%/3 + 6.1.(48 — 38.44)? + 6.1.(152- 38.44)?
lor = 96857 mm*
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

Vay ta co : (ng suat kéo
f=n M =y 16770
| 96857
= (tng Suét kéo cho phép:
f, = 23000/[33*(2*33*200)]" = 303.4 Nimm?
Kétluan: fs< fs, =0.6f,= 240 Nimm? = dat
b._Theo mémen ém :
Do s6 hiéu clia Ag va A’ sau khi tinh toan va chon c6t thép c6 s6 hiéu la nhu nhau :
As=A’=1mm%mm , 5616;a=200mm
Néntaco: lor=96857 mm?
f = 117.97 Nimm?
f.,.= 303.4 N/mm?
4.5. B4 tri cot thép ban:
+ C6t thép chiu momen + 13 : 1.0 mm?mm = 10 cm?/1m
chon cot thép 5016, a = 200
+ C6t thép chiu momen - 13 : 1.0 mm?%mm = 10 cm?/1m
chon c6t thép 5®16, a = 200

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

@12;a=150 @16;a=200
# 150 #
| Y + . . .« o« H
b B0 >
: r
@12;a=150 @16;a=200
S e W

Bé tri cot thép ban mdt cau

Chuong Il : Tinh toan dam chd
| — Tinh Néi Luc :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

1. Tinh ti cho 1 dam:
1.1 Tinh tai giai doan 1 ( g,)

q 100 1
H g
O
© 0
N
D
_ g
o

Mat cat MC105 ( Chura nGi bén)

Dién tich dam ch( dugc xac dinh nhu sau:
+ MC105:
A5 = 1500x200+(1600-200)x200+100x150+(600-200)x250+200x200

= Ays = 735000 mm? = 0.735 m?
+ MC100:

A0 = (2000-500)*200+(1600-200)*600
= Ay = 1140000mm? = 1.14 m?
4Gy = [ Ags (30-25(1.54 1)) Argg 21 5+1/2%(A g5 +A1g0) 2117 < 130
0= [0.735%(30-2%(1.5+1))+1.14*2*1 5+1/2%(0.735+1.14)*2*1]*24/30
= g,=18.94 KN/m

1. 2. Tinh tai giai doan 2 ( g,)
1._Trong luong méi ndi ban :

G =br Xhyx e =0.5%0.2°24 = 2.4 KN/m.
2. Do dam ngang :

Oen =(S-0)*(h-hy, =hy ) *b, Vextl l4
=(2-0.2)*(1.6-0.2-0.25)*0.2*24/7.35=1.35 KN/m
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

V6i b, =200mm, |=L-2 Al =30000-2x300=29400mm
|, :khodng cach cac dam ngang : chon 5 dam ngang /nhip = |, = l/4= 7350mm
3. Do cotlan can :
G =P X2/ =5.766*2/5=2.31 KN/m
4. Do Iép phi :
-l6p phi mat cau:

+ Bé tong Asphalt day 5cm trong,luong riéng la 22,5 KN/m®.
+ Bé tong bdo vé day 3cm trong,lugng riéng 1a 24 KN/m?®,

+ LGp phong nudc Raccon#7(khong tinh)

+ L6p tao phang day 3 cmtrong luong riéng 1a 24 KN/m?,

Ten l6p B?r:)ay TL riéng (KN/m®) KRZ'\]'/‘;:’;;Q
BT Asfalt 0,05 225 112
BT bao v 0.03 24 0.72
Lap tao phang 0,03 24 0,72

= Tinh tai rai déu cla I6p phd tinh cho 1mm cau la: g,, =112+0,72+0,72 = 2,56(KN/m)

KiNBU : Gpa = Gy + Qg + G =2.4+1.35+2.31=6.06 KN/m
U2 = g =2.56 KN/m
= Tinh tai giai doan 2: g, = gy, + gz, =8.62 KN/m
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DO AN TOT NGHIEP
Phan 1: Thiét ké co so

TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

2. Vé dah moémen va luc cat :
L =294 m

:\:

L | | | | ‘ |

T T T T ‘ T

%@@ 101 102 103 104 105 W%;W
\

\
|
\
\
\
\
\
\
} L
\
\
\
\
\
\
\
\
[

3.Néi luc do tinh tai (khéng hé sé):
Cong thae :Noi Luc =g*w ,v6i g la tinh tal phan b8 déu ,w 1a téng dién tich d.a.h

Lap bang noi luc tinh tai (khdng hé so)

[@)

Mat finh tai Moémen Luc cat
cat 'G1 [G2a|Glp | Wm M1 M2a | Mip wolwt lw v 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 | 256 | 73.93 | 1525.92 | 465.76 | 189.26 | 0.61 | 9.73 | 9.12 | 188.24 | 57.46 | 23.35
103 | 18.94 | 6.06 | 256 | 97.04 | 2002.91 | 611.35 | 24842 [ 137 | 7.45| 6.08 | 125.49 | 38.30 | 15.56
104 | 18.94 | 6.06 | 2.56 | 110.90 | 2288.98 | 698.67 | 283.90 | 2.43 | 547 | 3.04| 6275|1915 | 7.78
105 | 18.94 | 6.06 | 2.56 | 115.52 | 2384.33 | 727.78 | 295.73 | 3.80 | 3.80| 0.00| 000| 0.00| 0.00
I.Tinh hé s6 phan phdi mémen va luc cat :
1.Tinh dac trung hinh hoc tiét dién dam chd : ﬂ 200
Tiét dién tinh toan ( hinh bén ) fw
qa/ 105 28
1 | =29400/4 =7350mm N
O
b=min ®*t +b, =12*(200-15)+200 = 2420mm T
Sg= 2000mm @)
I
(9]
Q
= Chon b=2000 mm —60—

h=H4-15=1600-15=1585 mm

Trang: 93



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cé sé
— * * _ * *
- (b=b,)*t, +b,*h, _ (2000-200)*185+200*100 _, o
(b-b,) (2000 - 200)
200
(b, —b,)*h, + (b, —bw)™* h2 - (600 200) * 250+ (600 — 200) *
hg= 2_ _350mm

(b, b, ) (600— 200)
Ag:(b_bw)*hf + h*bw +(bl _bw)*hd

=(2000-200)*196+1585*200+(600-200)*350 = 809800 mm? .
=((b—b,)*h, *(h——) L )*(h)

1585° « 350°

=(2000-200)*196*(1585-196/2)+200* +(600-200) =800336100 mm®

(200-15)

Yy =i—d =988 mm,Y, =h-Y; =397 mm,es=Y, -%5=597- =504.5 mm
g

h 3 3 3
= 00, 0 00, O~ b, iy, - (00 B ), -y

3 3
196 1585° |

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

3
+200x15854(988- =) +(600-200) > +(600-200)(988 - 2°)

=1.6915x10** mm*
2.Tinh hé s6 phan phdi mémen :

10 M

1 1
dam ngoai /‘ ‘ l l l ‘ k\ R -
dam ngoai
. S=2 M .

dam trong

2.1.Tinh hé s6 phéan phdi mbémen cho dam tronq :

a.Truong hop 11an xe :

mgy = 0.06+(-——— S e )03

0.1
4300 Lt3)

Trong do: - S :khoang cach gilta 2 dam ch =2000 mm
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

-L :chiéu dai tinh toan cta nhip =29400 mm
-t. :chiéu day tinh toan clia ban mat cau=185 mm.

E
K, =n(l, +Ael) , n=E—b:1
d

- E, :Mddun dan héi cla vat liéu lam dam.
- E, :M6dun dan héi cla vat liéu lam ban mat cau.
-1,:Mémen quén tinh clia dam khong lién hop

-¢, :khodng cach gitfa trong tam dam va trong tam ban mat cau.

-A,:Dién tich dam cho.
Thay vao :
K,=1x(1.6915x10" +504.5°x809800) = 3.7526 x10*
= mg; =0.413

b.Trudng hgp >2 lan xe :
S S ..., Kg
mg ™ =0.075+ (——— )¢ (=)*3(—2)** = 0.576
Owm (2900) (L) (Ltf)
2.2.Tinh hé s6 phén phéi mbémen cho ddm nqoai:

300,

%géj ©1800 s

1500+ 500 +— 1600 —+ 400

1000} 2000}

dah ap luc

Y1 dam ngoai
Y2

a.Truong hop xép 1 lan xe:
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(tinh theo phurong phép don bay)

Ta tinh dugc : y,=1.1, y,= 0.2
*mgSE = m, *(y+y,)/2 = 1.25(1.140.2)12
=0.78 ,V6i m =12

b.Truong hop xép> 2 lan xe :

, d
* mgYE=e*mgM. V6ie=0.77+ —— >1
Jm Jm 2800

V6i =500 suyra : e =0.77+ 220 _0.95
2800

* mg"E =1x0.576 = 0.576

Ta ¢6 bang tong hop nhur sau :

Xép tai Damtrong | DAm ngoai
11an xe 0.413 0.78
2 lan xe 0.576 0.576

Két luén : Hé s6 phan phdi momen khéng ché 1ay : mg k= 0.78

3. Hé s phan phai luc cat :

3.1.Tinh hé s6 phan phdi luc cat cho dam trong :

a.Trudng hop xép 1 1an xe :

v mgS =0.36+_>_ = 0.36+ 2000/7600 = 0.623
7600

b.Trudng hop xép 2 lan xe :

Ml S S
* mget =02+ — —
v 3600 (1070

3.2.Tinh hé s6 phan phéi luc cat cho ddm nqoai :

?=0.2+2000/3600-(2000/10700)"2 = 0.72
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

£Y99 1800+

-

L

>

1500-500+—1600—+ 400

VAN

1 10004+ 2000— |

Y

dah ap luc
dam ngoai

Y2

a.Trurong hop xéb 11an xe (theo phurong phép don bay ):

* mg\S,E= 0.18

b.Trurgng hop xép > 2 lan xe :
" mgl =e'mg}’

véie =06 +°20 =077
3000

* mg*=0.77*0.72 = 0.55

Ta ¢6 banqg tong hop nhur sau :

Xép tai Damtrong | Dam ngoai
11an xe 0.623 0.18
2 lan xe 0.72 0.55

Két luén : He s phan phi luc cat khdng ché 1dy : mgy =0.72

So sanh : chon hé s& phan phéi mémen va luc cat nhu sau :

MI
Mg w

0.78

Mi
mgy

0.72
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

4. Ndi luc do hoat tai (khdng co hé s6):
4.1. Tai MC G6i:100 (x,=0.00 m)

— . 2mM
NOLJTORN.
. .Jm .
145 145 |35KN G = 9.3KN/m
A8 101 102 103 104 105 Y
| =29 4 m

b.ah V00

®

Yo Y3 Ya

a. Noi luc do mémen : M ;4=0.
b. N6i lure do luc cat :V
Tinh duac:
yi=1
_29.4-1.2
29.4

_29.4-43
29.4

_29.4-86
29.4

Wy, =1/2*29.4=14.7 m?
= Vg=145%(y,+ y,) +35% y, = 145%(1+0.854)+35*0.707 = 293.58 KN

Vo= 110( Yo+ ) =110%(140.96) = 215.6 KN
Vi =9.3x W = 9.3*14.7 =136.7 KN

Suy ra : Vig6i = Vg + V =293.58+136.7 = 430.28 KN

=0.96

Y2

y3 = 0854

=0.707

Ys

4.2.Tai mat cat: 101 (x, =2.94 m)
a. Noi_luc do Luc cat Vyy, :
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

—1.2m

1170 [TTOKN

4 m

145

145

SOKN

L

A0 101 102 103 104 105

L =29.4 m

b.a.h V()

L —X

Tinh duac:

_20.4-2.94
29.4
_29.4-294-12
B 29.4
_294-294-43
) 29.4
_294-294-86
) 29.4

y1 :09m

Y, =0.86m

3

Ys

NTTC Yoz

=0.754m

=0.607m

W, =1/2%(29.4-2.94)*0.9=11.907 m
= Vy=1455(y,+ ys) +35%, = 261.075 KN

Vi 1105y, + y,) =193.6 KN

Ya

Viy =9.3* W =9.3*11.907 =110.735 KN
Suy ra: Vi = Vir+ Vi =261.075 +110.735 = 371.8 KN

b. Noi lue do Mdmen : M,
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd

). /M
110 NTOKN

¥ 4. 3 6 q

145145 [35KN L

A0 101 102 103 104 105 WC

=294 m
b.ah M)

W :

X1=2.94Y Y5 Y= Y,

Tinh duac:
Y= (29.4-2.94)x2.94 _, e
29.4

v, (294-12-2.94)x2.94 _, 0
294

Vs (29.4-43-294)x2.94 _, o
29.4

Y, - (29.4-86-294)x2.94 | o
29.4

W,, =1/2*29.4*2.646 = 38.896 m*
= Mg=145(y+ y;)+35 y, = 767.5 KN.m
Mrg=110(y, +y,)= 568.9 KN.m
My =9.3* W = 361.7 KN.m
Suy ra: My =M+ M =767.5+ 361.7 = 1129.2 KN.m

4.3.Tar mat cat: M102 (x,=5.88 m)
a.Néi luc do luc cét :
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd
—.7m
11701 [TTOKN
45 4 m
1451045 [55KN q L
Xo
/‘V
/;i(ziWOW 102 103 104 105 WC%
L =294 m
X
o) L PahVioo
/ur@
_L=X
N L Y2Yz s
Tinh duac:
y=204-588 (0
29.4
y,=294-588-12 0
294
=294-588-43_ o) o
294
y,=204-588-86 _ (7
294

W =1/2+(29.4-5.88)*0.8 = 9.408 m?
— Vo= 145(y,+ y,) +35y, =228.58 KN

Vo, =110( Yo+ v)=171.6 KN
Vi, =9.3* W = 87.49 KN
Suyra: Vi = Vg + Vi = 228.58 +87.49 = 316.07 KN

b. N6i lurc do Mémen :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

[ 1.2m
110] MTOKN
v, 4.5 — 4.5m
Z

# 145145 (5OKN qL

AG5 101 102 103 104 105 Y
=294 m

b.ahM o

N L V2 Y3 Y4

T inh dugc:

_ (29.4-5.88)x5.88
29.4

= (0412588588 400
29.4

y = (294-43-589):688 000
29.4

y,=(294-86-589:6.88 )40,
29.4

W =1/2+29.4*4.704 = 69.15 m
— Mre=145(y+ ys) +35y, =1343.9 KN.m

My,=110( y;+ y,)=1008.48 KN.m
M, =9.3x W =643.095 KN.m
Suy ra: Myg; = Myg + My =1343.9 + 643.095 = 1986.995 KN.m

=4.704 m

4.4.Tai mét cét : M103 (x;=8.82 m)
a. Néilue do luc cét :
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd
— . /M
1107 NMTOKN
4. 3 6 q
> 1450145 [35KN L
3
1\/
A5 101 102 103 104 105 7
| =294 m
X
ol t b.ahVi03
W
_L=X
NTL YY3
Tinh duac:
y=204-882 .
294
y-204-12-882 (o
294
v, =204-43-882 0
294
v, =204-86-882
294

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

= Vg=145(y,+ y;) +35y, =196.075 KN
Virag=110( yo+ y,) =149.6 KN
Vi =9.3* W = 67 KN
Suyra: Vg = Vg + Vi =196.075 + 67 = 263.075 KN

b.N6i lure do Mémen :
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd
. 7m
110 [1TTO0KN
X 4.3 4. 5m g
* 145/145 [55KN L
AEH 101 102 103 104 105 W(%
| =294 m
b.ahMin3
®
L — X)X
y QL_L Yo Ys Yu
Tinh duac:
v (294-8.82)x8.82 .,
29.4

v (294-1.2-882)x8.82 o, -

29.4
y,=(294-43-882):882 _, o0,

294
Y, = (294-86-8.82)x8.82 _, . o, -

294

W=1/2+29.4*6.174 = 90.76 m
= Mre=145(y+ ys) +35y, = 1729 KN.m

My,=110( y;+ y,)= 1318.68 KN.m
M, =9.3* W = 844.068 KN.m

Suy ra: Myg3 = Mg + My =1729 + 844.068 = 2573.068 KN.m

4.4.Tai mat cat : M104 (x=11.76 m)
a. Néi lure do luc cét :
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd
M
1101 TTOKN
4.4 4 q
v 1450145 [55KN L
4
4V
Y0 101 102 103 104 105 W(%
| =294 m
X
ol t b.ahV 102
e—
| —X

T L Y3
Tinh duac:
= 204-1176 _
29.4

- 204-12-1176 _ o

29.4
. 294-43-1176 _ o\

29.4
. 294-8.6-1176 _ o0,

29.4

W =1/2*(29.4-11.76)*0.6 = 5.292 m
= Vr=145(y,+ y;) +35y, =163.575 KN
V3a=110( y4+ y,) =127.6 KN
Viy=9.3* W=49 KN
Suyra: V= VgtV =163.575 + 49 = 212.575 KN
b.Néi luc do Mémen :
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phdn 1: Thiét ké co so

—.2mM
1TOKN

T
NO

X4

f 1420145

SOKN

!

AH0 101 102 103 104 105

=294 m

b.ahM01

®
(L—X)
= XYy Y

Vw

Tinh duac:

_(29.4-11.76)x11.76
29.4

_(294-12-11.76)x11.76
29.4

_(294-43-11.76)x11.76
29.4

_(29.4-8.6-11.76)x11.76
29.4

W=1/2+29.4*7.056 = 103.7 m
= Mre=145(y+ ys) +35 v, = 1923 KN.m

Mr,=110( y;+ y,)= 1500 KN.m
M, =9.3* W = 964 KN.m
Suy ra: Myg, = Mrg + My, =1923.4 +964 =2887 KN.m

=7.056 m

=6.576 m

Y2

=5.336 m

3

= 3.616m

4

4.4.Tai mét cét : M105 (x;=14.7 m)
a. Néi lue do luc cét :

V4
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cé sé

. 7m
1T0KN

>~
(NO

4 5

¥ 145,142 3OKN qL
)

%%(% 1017 102 105 104 105
=294 m

X
OkL D.ahVion

S

_ X
"N T oYz

Tinh duac:
yo 047147 oo
294

Vo= 29.4-1.2-14.7 _046m
29.4

_294-43-14.7
29.4

y = 204-86-147 o0
29.4

W =1/2%(29.4-14.7)*0.5 = 3.675 m
= V;g=145(y,+ y;) +35y, =131.075 KN
Vi=110( y4+ y,) =105.6 KN
Vi =9.3* W = 34.18 KN

Suyra: V=Vt V=131.075+34.18 = 165.26 KN
b. NGi luc do Mémen :

y3 = 0354m
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd
). 2mM
1701 [TTOKN
Xe 4.5 4. A q
1 145145 (35KN L
AG0 101 102 103 104 105 WC%
| =29 4 m

b.ahM 5

Yo oy LXKy, s

}ZJQ@)
L X

Tinh duac:

_(29.4-14.7)x14.7
29.4

_(29.4-12-14.7)x14.7
29.4

_(29.4-4.3-14.7)x14.7
29.4

_(29.4-8.6-14.7)x14.7
29.4

W=1/2+29.4*7.35 = 108.045 m
= Mre=145(y+ ys) +35y, = 1926.5 KN.m

Mr,=110( y;+ y,)= 1551 KN.m
M, =9.3* W = 1004.8 KN.m
Suy ra : Mygs = Mrg + My =1926.5 +1004.8 = 2931 KN.m

=7.35m

=6.75m

2

=5.2m

3

=3.05m

4

* Bang téng hop néi luc do hoat tai:
Mu=mg, & *(1.75"MN+1. 7541 25*M™)
Vu=mg,M *(1.75*VN+1.75%1 25V T)
V6i: mgy=0.78

mg | = 0.72
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké ¢ so
e g Cac tiét dien
100 101 102 103 104 105
Xe tai HL-93 0 767.5 1343.9 1729 1923 1926.5
MKNm) | xe Taden 0 568.9 1008.48 | 1318.68 1500 1551
tai trong lan 0 361.7 643.095 | 844.068 964 1004.8
Xe tai HL-93 293.58 | 261.075 | 228.58 | 196.075 | 163.575 | 131.075
QKN) 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 | 249.51

5. T6 hdp ndi luc theo cac TTGH:
5.1.TTGH cuong dé 1 :
+T6 hop noi luc do moémen :
NL=n*2 7'M,
=117 p" (M tMaa)* 7 1. Mip + (1.75%1.25"Mrg +1.75My ) 'mgy ]
=117 o " (M tMao)* 7 5. Mip My
+T6 hop ndi luc do Iuc cat :
NL=n*X 7pi*Vi
=0y o " (VitVoa)t y o1 Vip + (1.79%1.25"V1g+1.75V ) 'mgy ]
=1y 1" (VitVoa)t 7 p1.Vip +V]
Trong d6 :n7 = nomem, =1
7s, & s6 tinh tai khong ké 16p phti =1.25

7p, :né s0 tinh tai do I6p phli =1.5

mg:hé s6 phan phdi ngang .
a.Tai mat cat L/2 (105):
M,gs=1.25%(2384.333+727.776)+1.5*295.731+4658.643 = 10727.356 (KN.m)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

V,05=1.25"0 +1.5%0+ 249.51 = 249.51 (KN)
Tuong tu cho céc tiét dién khac = Ta c6 bang sau.
Béng téng hop noi luc theo TTGHCH1:

Cac tiét dien

Mat cét

100 101 102 103 104 106

Momen(KN.m) 0.000 | 3738.666 | 5944.338 | 7742.715 | 8757.393 | 10727.356

Lyc cat(KN) 1204.859 | 1006.902 | 812.388 | 621.329 | 433.417 | 249.51

5.2. TTGH str dung :
+T6 hop ndi luc do momen :
NL=n*X% 7/pi*Mi

=1 [ My+Ma+ Mip + (1.25"MrgtM,y) ' mgy]

+T6 hop ndi luc do luc cét :
NL=n*2 7/pi*Vi

=1 [ VitVoat Vip + (1.25*VigtViy)'mgy]
a.Tai mat cat L/2(105):
Mo5= 2384.333+727.776+ 295.731+ (1.25*1926.5+1004.8)*0.78 = 6069.92 (KN.m)
Vigs= 0+(1.25* 131.075+34.18)* 0.72 = 142,577 (KN)
Tuong tu cho céc tiét dién khac = Ta c6 bang sau.
Bang t6ng hop noi luc theo TTGHSD:

Mat cat Cac tiét dién

100 101 102 103 104 1056

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
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

L=29.4m

A66 101 102 103 104 108 7
| |
| |

BI?U B? MOMEN

S o) % p) - o) % =
S Ne] @ = R 2 1Y = N=] o S
S 2 g : I52) o 133) ~ O =}
o 0 ~ y ~ I 0 o

2 X 2 " & n < @ S

cn e ~ = = = ay )

) =) ) ~
=
A
= %
<) <t
BI?7UD? L?CC?T o S
=) N
= a
=

812.388

249.51
433.417
621.329

621.329
433417
249.51

812.388

1204.859
1006.902

lIl. Tinh va b tri c6t thép DUL:
1.Tinh_cét thép :
-Str dung tao thép 7 sgi 12.7mm ,A=98.71 mm?.
+Cudng do kéo quy dinh cla thép UST : f , =1860MPa.

+Gidi han chay ctia thép (g suét truéc : f,, =0.9f,, =1674MPa .

+Modun dan hoi clia thép Uing suét trudc : E, =197000MPa.

+(ng suét sau mat mat : f, =0.8f, = 0.8x1674=1339.2MPa.

+ Gidi han (g suat cho bétong : f, =50(Mpa) cudng do chiu nén 28 ngay.
So b chon cét thép:

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

M :momen I6n nhat tai mat cat L/2 (105)-TTGH cudng do.
— M=M,,=10727.356 x10 ® N.mm.
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

M _10727.356x10°
fr*Z  1339.2x1342

56 b = 4968.906
98.71x7

= 4968.906mm’

= Aps=

—7 bo(7 tao 12.7) =7 (b6)

2.B4 tri va udn cot chi :

l\/IC‘]OO 1Q1 1Q2 103 1Q4 105

200;5 e —
200

i —

150+ so40

300 L =29400
L = 30000

B6 tri 7 b nhur hinh vé :

Mat cét G6i _100

bo1e00

Mt &t L/2_105

2000 1

£ 2000 F *
|8
o EN
Sﬁ . 5
— [ ] \@
) 3
Qo
.—Oo +
SOO
~g T
'_®\. ./®@ &
Uie ol gl
o
R . RS
120+44-360++120
F—600—~
Taco:

-Tai mat cat G6i :
_ 1(200x2 +400x2 +1000 +1200+1400)
- 7f

P

=685.7mm

120480 80—+120
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

-Tai mét cat gira nhip( L/2):
_ f(90x3+200x3+310)
a 7f
2.1.Dac trung hinh hoc tiét dién:
a.Tai MC L/2 (qitta nhip):

=168.57mm

Giai doan 1 :(khdng ¢6 moi nbi ,trur 10 rong): Orn2 Ornny2
Taco: ) 1 t 0 t t
b, =S —b_ = 2000—500 = 1500mm Ll s
C > +
h= 196mm, b, = 200mm , h ;=350mm ]2 3 ]2 -
h =1600-15=1585mm - bw
O O N
Id? o AR 5T
b, =600mm , AR, =n 2 , n:s6 bo=7 \@
— AF, =19782 mm? TC_O
o O Lp1t
d, = 60mm :dudng kinh 16 rong .
y,=168mm.
Dién tich :

A, = (b —b)he +b,h+ (0, —b,)hy — AR

=(1500-200)*196+200*1585+(600-200)*350-19782= 689418 mm?,
Moémen tinh véi day S, .

2 2
S, = (b, —b,)h, (h——)+b h—+(b1 b) — AF,y, =641937876 mm®.

Ya, :i—d =847mm — vy, =1635-y, =788mm , e, =y, —y, =847-168=679mm .
g
h? h® h 2 hd 2
|g=('OO—bW)EJr(bo—bw)hf(ytr ) +D —2+bh +(B-h,) —+ (b -h,) 2) —AFo(yd—?)

=2.78031x10"" mm*
Vay mémen quan tinh véi truc 1-1 : 1,=2.78031x10"" mm*
* giai doan 2 :(truc 2-2) c6 ké dén mdi ndi va cét thép DUL:
+Dién tich tuong duong :

E
A = A, +— xAs +b, t, =689418+(197000*4968.906)/30358+500*185=881500 mm?
E

c

+Mo6men tinh vdi truc 1-1:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

S,, =500x185x(Y, — L ) - —p xAPS xe, =500x185x(788 - @) - 19073025 x4968.906x679
=38726112 mm?
C=% =44mm ,y; =y, —c=788-44=744mm ,y{ =y +Cc =847 +44=891mm .

e. =€, +C=679+44=723mm.

+MO6men quan tinh tuong duong (GD 2):

3

E
I, =1, +AXS +D,, & +bmnts(y;’—%)2+E"xA?sx(y§—yp)2

C

185°

=2.78031x10""+689418*44%+500x 12 197000

30358

+500*185*(744-125)2 + X4970x(891—168)”

=3.20615x10"" (mm*)

, Ly men/% bmn/2
b.Tai mat cét g6 ot b0
» , Tz Mmj:
- giai doan 1.
Ta co: f ]2 ]2 =
b, =s—b, =2000-500=1500mm co o T
[ 3
g ] 5 o>
AF, = nHj“ , N:s6 b6=7 —> AF, = 19782 mm? >£1 T
2
_ _ _ | 4‘
h=1600 -15=1585mm , b, = 600mm , Lol
y, =685.7mm.
Dién tich :

A, = by—b t +bh—AF =(1500-600)x185+ 600x1585—19782= 1097718 mm’
Mémen tinh véi day S, .

2
S, = (b, —bl)ts(h—%s)+blh?—AFoyp =1130416626nm*
y) = i—“ =955mm — y," =1635-955=680mm ,e, =955—707 = 248mm.
g

3

o = (b, —bl);i2+(b0 bt (y," - s) +b +b .h(y, ——) — ARye; =3.13124x10" (mm*)

-glai doan 2 :

Trang: 114



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

E
A=A +bt +E"XADS =1307100 mm?.

tr 1:s E p
Sl—l = bmnts (yl - E) - E XADS Xeg

=500x1 85x(680-1%5 ) 19700: X4968.906x248 = 46561036 m’.

=%:36mm > yy =y —c=680-36=644mm.

y; =Yy +¢=99Imm , e, =g  +C=284mm .

2 t E
Il =1 +Ac’+b. —=+b t(yr-—=)2+—2A ¢’
c g Ag mn 12 mn s(yz 2) EC APS c

3
=3.13124x10 +1183218x36 2 +500x 1f§ +500x185x(644- 125 24
+197000, 1968 906 %2487 =3.44985™ "
30358

2.2.Tinh toén chiéu dai bo cap (Tat ca cac bo déu udn conq dang parabén béc 2) :

+Tinh chiéu dai va toa do cla céc b6 cot thép :

Chiéu dai 1 b6 : L/2 L/2 £
2 N » X
3 | f
-B6 1:1=29400, f, = 200-90=110, . | y= f-f'Q-X)X
H
2 d

L, =29400+ §d10" _ 29401 mm J& —_ Day dém

3x29400 y H= (f +O‘Y)

v

Tuong tu ta co béng :

Téenbo [S6bo |L(mm) | f(mm) | L (mm)
Bb 1 2 29400 | 110 29401
B6 2 2 29400 | 200 29404
B6 3 1 29400 | 960 29481
Bo 4 1 29400 | 1050 29497
B65 1 29400 | 1140 29514
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd
Chiéu dai trung binh :
L, - 29401x2 + 29404x2+729481+ 29497+ 29514 _ 20443mm
+Toa db y va H: H=f +a -y \vdi y=—4f(I I_ZX)*X .

e Tai mat cat g6i co: X,=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

e Taimat cat 1.¢6 : x,=2940 mm.
Ténbd | 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 Taimat cat 2 c6 :x,=5880 mm.
Ténbd | 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
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd s

5 310 1140 5880 730 720
o Taimat cat 3 ¢ :x,=8820 mm:

Ténbd | 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
o Tai mat cat 4 ¢6 :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
e Taimatcat5 (L/2) c6 :x:=14700mm.

Tén b6 | 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

— Banq tdnq hop toa dé y va H tronq céc mat cit:

Mat cat Toa do cac mat cat (y) mm

Tén bo 100 101 102 103 104 105
1 0 40 70 92 106 110
2 0 12 128 168 192 200
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sd
3 0 346 614 806 922 960
4 0 378 672 882 128 1050
5 0 410 730 958 1094 1140
Mat cat Toa do cac mat cat (H) mm
Tén bo 100 101 102 1003 104 105
1 200 160 130 108 94 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
2000 A
o
@)
EaY
o
S s
) —x O
S
AN =)
o g S 7
N
20
5p)
% t - N 4? - N

IV.Tinh (tng suat mat mat:

1. Mat do ma sét :

Trong d6 :

Afer

= fy (L o)

- f,, :ing suat khi cang

f,, =0.8 f,, =0.8x1860=1488 MP,

LT 0L 0L 017 01,

101 102
\ \

103 104
\ \
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

- K=6.6x10 " /mm
-1 =0.23.
-X :1a chiéu dai b6 cap tinh tir dau kich neo dén mat cat dang tinh us mat mat .
Tinh khi kich 2 dau :
+vay X clia tat c& cac bo tai MC100 déu bang khong .
+X clia bo tai mat cat 105 bang 1 nra chiéu dai toan bo L, cla no.
+Tinh X clia 1 bo tai mat cat bat ki dugc tinh gan ding nhu sau :
*Tai MC 101:
X O 67) > X, =%,

*Tai MC 102:

_ 2
X, = X, ++/0.1) +(y, - y)
* Tai MC 103:
R 2 2
Xy = X, ++/0.)2 +(y, - ¥,)
* Tai MC 104:
_ 2
X, = X5 +:/(0.1)2 +(y, - ¥,)
a. Tinh cho bo 1:

X, =~/29407 + 407 =2940 mm

X, =+/2940% + (70— 40) =2940 mm.

X, = /29407 + (92 —70)% =2940 mm,

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

X, =/2940% +72% =2941 mm.

X, =+/2940% + (128 —72)? =2940 mm.

X, = /29407 + (168 —128)% =2940 mm.

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

X, =+/29407 + 3462 =2960 mm.
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

X, = /2940 + (614 —346)% =2952 mm.

X, = /29407 + (806 — 614)? =2946 mm.

X, =+/29407 + (922 —806)? =2942 mm.
d. Tinh cho b6 4

X, =+/2940° +3787 =2963 mm.

X, =+/2940% + (674 —378)* =2954mm.

X, = /29407 + (882 —674)? =2947 mm.

X, =+/2940% + (1008 —882)% =2943 mm.

e. Tinhchobd 5 :
X, =~/29407 + 4107 =2968 mm.

X, =+/2940% + (730 —410)2 =2957 mm.

X, = /29407 + (958 —730)? =2949 mm.

X, =+/2940% + (1094 —958)2 =2943 mm.

+q :1a tong gia tri tuyét d6i cac goc udn clia bo ct tinh tir vi tri kich dén mét cat :

a=a,—-a,.

V6i «,:la goc tiép tuyén vai dudng cong tai goc toa do .
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sé
a, :la goc gilra ti€p tuyén véi dudng cong tai toa do x .
\ , | L/2 " L -
-Budng cong bo ¢t : K « 7
4 (1=X)*X % il v ex

y= |
y |

> tga, =41 a-2%), 2 f
Y |

Tinh ¢,,a,,a cho cac bo cap
tai cac mat cat can tinh us mat mat:

+)Tinh a, cho cac b6 (x=0):

b6 1stga, =21 1-2X) =200y 0.014474 5 o, = 0.83 do = 0.014473 radan
I 177 29400
b6 2: tgag = -2y 2 3X20 16y 0.026316> o, =1.51 do = 0.026310 radan
I 177 20400
b6 3: tgay = X0 _ 6196316 - o, = 7.20 do = 0.125651 radian
29400
b6 4 tga, =200 138158 5 o = 7.87 do = 0.137289 radian
29400
165 tga, =20 615 o =8.53 do =0.148890 radian
29400
Lap bang :

Tén bé | x(mm) |L(mm) | f,(mm) | «, (d0)

Bo1l 0 29400 110 0.83
Bo 2 0 29400 200 1.51
Bo 3 0 29400 960 7.20
Bo 4 0 29400 1050 7.87

Bo6 S 0 29400 1140 8.53

+) Tinh a, tai cdc mdt cdt cho cdc bé :

* Tai mdt cat 101 ¢é : x,=2940 mm.

-bo1: >tga, =ﬂ(1_ﬁ) _4x110 (- 2x2940
l | 7 29400 © 29400

) =0.011579 - «, =0.66 do.

Tuong tu ta c6 bang sau :
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU DUONG Phdn 1: Thiét ké cd so
Tén b6 | x(mm) |L(mm) | f (mm) | «, (d0)
Bo 1 2940 29400 110 0.66
B6 2 2940 29400 200 1.20
B63 2940 29400 960 5.77
Bo 4 2940 29400 1050 6.30
B6 5 2940 29400 1140 6.84
* Tai mat cat 102 ¢6 : x,=5880 mm.
Tén b6 | x(mm) |L(mm) | f(mm) | o, (d0)
Bo 1 5880 29400 110 0.50
Bo6 2 5880 29400 200 0.90
B63 5880 29400 960 4.33
Bo6 4 5880 29400 1050 474
B6 5 5880 29400 1140 514
* Tai mat cat 103 c6 : x;=8820 mm.
Tén b6 | x(mm) |L(mm) | f(mm) | o, (d0)
Bo 1 8820 | 29400 110 0.33
Bo6 2 8820 | 29400 200 0.60
B63 8820 | 29400 960 289
Bo 4 8820 | 29400 1050 3.16
B6 5 8820 | 29400 1140 3.13
Tai mdt cat 104 ¢6 : x,=11760 mm.
Tén bo | x(mm) |L(mm) | f,(mm) | « (d0)
Bo1 11760 29400 110 0.17
Bo 2 11760 29400 200 0.30
B63 11760 | 29400 960 145
Bo 4 11760 | 29400 1050 1.58
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Bo6 S 11760 | 29400 1140 1.72

* Tai mdt cat 105 (L/2) : thitat cacacboco o, =0=> a=«,.

+) Tinh a cho cdc bé tai cdc mdt cdt :
Cong thuc: o=a,-q,
- Tai mdt cat 101:

Ténbo | «,(d0) | «,(d0) | «(dd) | « (radian)
Bo1l 0.83 0.66 0.17 0.002967
Bo6 2 1.51 1.20 0.31 0.005411
Bo 3 7.20 5.77 1.43 0.024958
Bo 4 7.87 6.30 1.57 0.027402

Bo 5 8.53 6.84 1.69 0.029496
- Tai madt cat 102:

Tén b6 | o (d0) | «,(d0) | «(dd) | « (radian)
Bo1 0.83 0.50 0.33 0.005760
B62 | 1.51 0.90 0.61 0.010647
B63 7.20 4.33 2.87 0.050091
Bo 4 7.87 4.74 3.13 0.054629
B65 8.53 5.14 3.39 0.059167

- Tai matcat 103:

Tén b6 | «,(d0) | «,(d0) | « (d0) | « (radian)
Bél | 083 0.33 0.50 0.008727
B62 | 151 0.60 0.91 0.015882
B63 | 7.20 289 4.31 0.075224
B64 | 7.87 3.16 4.71 0.082205
B65 | 8.53 3.13 5.40 0.094248
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- Tai mdt cat 104:
Tén b6 | a,(d0) | «,(d0) | «(d0) | « (radian)
Bo1 0.83 0.17 0.66 0.011519
Bo 2 1.51 0.30 1.21 0.021118
Bo63 7.20 1.45 5.75 0.100356
Bo 4 7.87 1.58 6.29 0.109781
Bo6 5 8.53 1.72 6.81 0.118857
- Tai mat cat 105(L/2):
Tén b6 | a,(d0) | «,(d0) | (do) | « (radian)
Bo1l 0.83 0 0.83 0.014486
Bo 2 1.51 0 1.51 0.026354
B63 7.20 0 7.20 0.125664
Bo 4 7.87 0 7.87 0.137357
Bo 5 8.53 0 8.53 0.148877
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Bdng tong hop a cho cdc bé cdp tai cdc mdt cdt :

86 ths MC 100 | MC101 | MC102 | MC103 | MC104 | MC105
P "2 (Rad) | «(Rad) | «(Rad) | «(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
Tinh ttng sudt mdt mdt do ma sdt tai cdc mdt cdt ldp thanh bdng:
a. Mdt cat 101:
B X 1— e ©ruaZl Af_(
L f PF
6| d k (L | # | *Rad MPa)
20401 | 1488 | 6.67*10A- 0.23
14701 0.002967
7 0.0107631 | 16.02
2 | 29404 | 1488 | 6.67%10"- 0.23
14702 0.005411
7 0.0113197 | 16.84
3 | 29481 | 1488 | 6.67%10"- 0.23
14741 0.024958
7 0.0157802 | 23.48
4 | 29497 | 1488 | 6.67%10"- 0.23
14749 0.027402
7 0.0163386 | 24.31
5 | 29514 | 1488 | 6.67%10"- 0.23
14757 0.029496
7 0.0168175 | 25.02
= AFL =(16.02%2+16.84%2+23.48+24.31+25.02)/7 = 19.79 MPa
b. Mdt cat 102:
B X 1—e €| Af (
L f PF
6| d k (L | # | *Rad MPa)
1 | 29401 | 1488 | 6.67%10A- 0.23
14701 0.005760
7 0.0113984 | 16.96
2 | 29404 | 1488 | 6.67%10"- 0.23
14702 0.010647
7 0.0125096 | 18.61
3 | 20481 | 1488 | 6.67*10"- | 14741 | 0.23 | 0.050091 | 0.0214532 | 31.92
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7
4 | 29497 | 1488 | 6.67%10"- 0.23
7 14 PSS 0 0aaaren | 3345
5 | 29514 | 1488 | 6.67*10"- 0.23
7 14757 0.059167
0.0235042 | 34.97
= Af? =(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/Z) Jz a (Rad) |1-—e & 13;13;;
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 | 20481 | 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
S | 29514 | 1488 |6.67*10"-7| 14757 | 0.23 | 0.094248 | 0.0313515 | 46.65
= Af 3 =(17.96%2+20.38%2+40.32+42.65+46.65)/7 = 29.47 Mpa
c. Mdt cat 104:
Bo| L f k ( LiX/2) H a (Rad) |1-—e @ ﬁc;;g
1 | 29401 | 1488 [6.67*10"-7| 14701 | 0.23 | 0.011519 | 0.0127070 | 18.91
2 | 29404 | 1488 |6.67%10"-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*10"-7| 14749 0.23 | 0.109781 0.0348007 | 51.78
5 | 29514 | 1488 |6.67*10"-7| 14757 | 0.23 | 0.118857 | 0.0368186 | 54.79
= Af3 =(18.91%2+22.15%2+48.66+51.78+54.79)/7 = 33.91 Mpa
d. Mat cat L/2:
TR N O e N I R
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
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3 | 29481 | 1488 |6.67*10"-7| 14741 | 0.23 | 0.125664 | 0.0383151 | 57.01
29497 | 1488 |6.67*10"-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

= Afgp =(19.91%2+23.91%2+57.01+60.86+64.65)/7 = 38.59 Mpa

2. Mat do truot neo :

AL
— EP
Itb

Trong d6 : 1dy AL =6mm/Ineo= 2neo, AL = 2x6 =12mm.
E, =197000MP,

AfPA =

l, =29443mm

Suyra: Af,, = 22223 *197000 = 77.6MP,

3. Mat do nén dan hdi bétong (moi lan cang 1 bo ):

AfPES = (N _1) X EP
2N ol =

cgp

Trong d6 : N=7 bo.
E, = 4800y f, V6 f. =80%f, =0.8x50=40MP,.
f, : cudng do bé tong lic cang.
E, = 27153VIP,

f, =0.8f,, =0.8x1860=1488.

fogp NG suét tai trong tam ct do luc cing da ké dén méat us do ma sat +tut neo va

do trong lugng ban than g, :
Huccang:P = [pi — @f,c +Afp, EA:,SXCOSCZBD.

Trong d6 :

o :1a goc trung binh cla tiép tuyén vai cac bo tai mat cat tinh toan

3.1, Luc cdng p, tai cac mat cat Ia
a. MC Goi :
P = J488-77.6 ¥0.998x4836=6807053 N
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V6i o =(0.86x2+1.51x2+7. 2+7.87+8.53)/7=3.834 = cosa® = 0.998.

b. MC 101:
P=(1488-(77.6+19.79))*0.998*4836 = 6711540 N
c. MC102:

P=(1488-(77.6+29.47))*0.998*4836 = 6688808 N
d. MC 103 :

P=(1488-(77.6+24.5))*0.998*4836 = 6664821 N
e. MC 104 :
P=(1488-(77.6+33.91))*0.998*4836 = 6643392 N

f. MC 105(L/2) :
P=(1488-(77.6+38.59))*0.998*4836 = 6620805 N
2, M,

P Py Mg

cgp Ag |g 9 |g ¢
V6i M, : momen do trong lugng ban than g, tinh theo TTGHSD.
- Tai MC G6i:(M, = 0).

2
_ 6807053 6807053248 _ _708MPa

P 1183218  3.13124x10M
- Tai MC L/2(105)

_ 6620805 6620805769’ . 2384.33x10° x769
o 757816  2.78031x10" 2.78031x10"

Vay mét do nén dan hoi bétong ( Af,. ) la:

3.2. Tinh f,, cho céc mat cat : f

= -16.22 Mpa

- MC Géi :
(7 -1)x197000x— 7.09)
Afpes = =22.01MP, .
2X7x27153
-MCL/2:
(7 -1)x197000x—16.22
Afpes = =50.43MP, .

2X7x27153
4. Mat us do co ngét bétdng (kéo sau):

-Tai tat ca cac méat cat nhu nhau :
Afpge =93-0.85H ,v6i H do 4m =80%.
Afpgy = 93—0.85x0.8 = 25MP, .

5. Mat us do tir bién bé téng.
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Afper =120, —7.0Af,, >0.
Trong d6 :
- f ., :1a Us tai trong tam ct do Iuc nén P, (da k€ dén mat do ma sat ,tut neo va nén dan hoi
) ,va do trong lugng ban than.
-Tinh lyc P, cho cac mat cat :

P = Ipi — (Afpp + Af, + Af g XAsxCOSQLY.

- MC GGi:
P. =[1488—(77.6 +22.05)]x4836x0.998 = 670082553N .
Af g, =0 ,vimoémen =0.

_ 6700633 6700633%248°
o 1183218 3.13124x10"

> Afpee =12.0%6.97 +0 = 83.64 MPa
- MC (105)L/2:

P =[1488— (38.56 + 77.6 +50.43)]x4836x1 = 637741329N

= -6.97 Mpa

6390339 639033K769> 2384.33x10°x769

SuyraMCL/2: —>
fcgp 11 + 11
757618  2.78031x10 2.78031x10

=-15.39MPa

Af 4, :us do tinh tai 2 gay ra .

My, + M) o  (68281+ 276.58)x10°
oop | ¢ 3.20615x10"

c

X723=2.31MP,.

Af

Afpeq =12.0x15.39 - 7x2.31=168.51MP, .

6. Mat (g suat do chiing cét thép :

Afpg = Afpp +Afpe . Céngsau gandang : Af,, =0,
- Tinh: Afpr, = 0.3[138—0.3Af . —0.4AF g — 0.2(Afpeg + Af )]
*MC Géi : AfF,R2 =0.3[138-0.3x0—0.4x22.05—-0.2(25+83.64)] = 32.24MP, .
*MCL/2 : Afy, =0.3138—0.3x38.59—0.4x50.43 - 0.2(25+16851)] = 20.26MP,

7. Téng hop cac ting suat mat mat :

o Matmattlc thai : Af,, = Af. +Af, + Af
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Mat cat Af . (MPa) Af,,, (MPa) Afoes (MPa) | Af,., (MPa)
Goi 0 776 22.01 99.61

(L/2)105 38.59 776 50.43 166.62

o Mat mattheo thdi gian: Af,,, = Afpg + Afcq + Af g

Mat cat Af o (MPa) Afpcr (MPa) Afpr (MPa) | Afyr, (MPa)
GOi 25 83.64 32.24 140.88
(L/2)105 25 168.51 20.26 213.77
o TOngmatmat: Af,, = Af,. +Af,,
Tiét dién Af ., (MPa) Af o, (MPa) Af.; (MPa)
goi 99.61 140.88 240.49
(L/2)105 166.62 213.77 380.39

V. Kiém toan theo TTGH cudng dé 1 :

1. Kiém tra sirc khang uén :

* kiém tra MC L/2 (b4 qua cot thép thuong):

-Phan trén da c6 : b = S =2000 mm.

h = (500x185+1600x194)

=196mm

f

2000 - 200
-y, =168mm ,d, =1585-168=1417mm.

- A, =4836mm* , 5 =0.85, f, =50.

f
k =2(1.04— fpy

pu

) =0.28.

+gia thiét truc trung hoa qua canh :
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1 o 1 0.85fc
jﬁ‘r g j;c a jg = =% g
o 2
Z
o
© b W
Z
,ﬂ: ? j - Aps,fps
o,k
Aes T _ 4836x1860

C= 1860 =106 mm<h, =196 mm

. f
P (.85x50%0.85X2000 + 0.28X4836X
0.85f, A+ kA, * 1467

p

+S(rc khang danh dinh cla tiét dién :
M, = A fos (d, —%) , a= 8,xc = 0.85x106 = 90mm.

fos = fo (L ) -1860x(1- ozsxfﬂ) 1822MP, .

p

M, =4836x1822x(1467— %) =12530KN.m

+Kiémtra:M, <¢M_,6=1,M, =M, =9000.013KN.m < M,=12530 KN.m = dat.

2. Kiém tra ham luong cét thép téi da :

E30.42.
d

c

_ Assfesd,  4836x1822x1467
.Y 4836x1822

C=106 mm<0.42d_ = 0.42x1467=616 mm = dat.

=1467mm.

3. Kiém tra ham luong cét thép t8i thiéu :
¢M_ > min §2M_ 1.33M,

cr?

Trong do6 :
- M, :mbémen bat dau gay nat dam BTDUL tirc la khi d6 us bién dudi dat tri s6 us kéo khi u6n

la: f =063/f =0.63/50=4.45MP,.

- Phuong trinh M, véi tiét dién nguyén cang sau (2 giai doan):
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i Pe M M,,+M )+ M
fr=—%—|—gyf+l—lyf+( 2 I'p) s yS+A|M y; =4.45

9 9 9 c c

+P = (0.8f, — Afpr) A Aoy = Afpr, + Af,r, =166.62+213.77 = 380.39MP, .

+M, : moémen MC L/2 do tinh tai 1 = 2384 KN.m(TTGHSD).
+M,, : mémen MC L/2 do tinh tai 2(khong c6 I6p ph )= 728 KN.m.
+M,, : mémen MC L/2 do I6p phd = 296 KN.m

*+ My =(1.25" Mg +Myy)"mgyt My 'mgyg
= (1.25*2007.75+1074.336)*0.641+346.56*1.065
= 2666.45 (KN.m)
+ AM :1a phan momen thém vao dé tiét dién bat dau nat.
* Thay céc s6 liéu MC (105)L/2 véo phuong trinh dé tinh AM :
P. = (0.8x0.9x1860—-380.39)x4836 = 4636805N.

AM — i _c+ (Pleg + Ml)yld XI—C— (MZa + |\/Ilp + 'vlht)y;j XI—C+ 345X|
A Y Iy ys I, ys oy
B 46368053.206x10" . (4636805x679+ 2384x10°)x874x3.206x10™
757618x918 2.78031x10" x918

4.45x3.206x10"
918

- M, =AM +M, + M,, + M, +M,, =1317345KN.m

—(728+ 296+ 2666.45)x10° + =7.099x10° KN.m = 7.099x10° KN.m

M, =M, ,, =9000.013KN.m

u

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

cr?

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

4. Kiém tra stic khang cit cla tiét dién :

- _Tinh cho tiét dién & gan goi :
Strc khang cét tiét dien =gV, véi ¢ =0.9

V, :strc khang cat danh dinh .

Ve +Vs +V,
V,=min ,
0.25f.bd, +V,
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V. :strc khang cat do bétong.

V,=0.0834,/f.b,d, .
V, :sttc khang cat do c6t dai .
V = A, f,d, (cotgd +cotga)sina
S SV

IV A f,d, cotgd .
S SV

V6i o =90° (goc cot dai )

V, st khang cat do cot thép DUL (xién):
V, = f Asina Véi f;:cudng do tinh toan CTDUL , « : g6c trung binh .
Trong cac cong thuc trén :
b, : chiéu day nho nhat clia suon dam -dau dam b, = b, = 600mm .
d, : chiéu cao chiu cat co hiéu cla tiét dién —khoang cach hop luc trong mién chiu nén
va kéo cla tiét dién .
* DAu dam:
+gan dung chiéu cao mién chiu nén,
|4y bang chiéu cao mién chiu nén MC L/2.
C=126—d, =d, —% =1585—707—% —825mm.
d, —% - 825
Mat khac d, = max10.9d, =788 | —d, =1152mm-
0.72h =1152

A, :dién tich tiét dién cot dai trong pham vi 1 budc dai :
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| |
Q
O 0
[oe]
0O
A PS Il
e
@
=707
Yo
1 bw i
T |
cot dai 4 nhanh

- Sv 4 Sy F

Trong d6 véi L=29m — dau dam b =600 — cGt dai ¢ =14 - 4 nhanh .1 nhénh

Id?  3.14x14°
4

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

- f, =

=153.8mm’* — A = 4x153.8 = 615.

+S, :budc cot dai (khodng cach cac cot dai )
+ f3:1a hé s6 tra theo bang 1ap san.
+®: 1a goc cla Ung suat xién tra bang .

*Pé tra bang tim B va® phai tinh 2 thong s6 1a \f/— Va g, .
-vGi V la Ung suét cat :
VU
¢xb,xd,
V, :1a lyc cat tinh toan theo TTGHCD 1, ¢ = 0.9.

. M,/d, +0.5V, cotgd
" EpAPS
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M, :la mémen uén tinh theo TTGHCD1.
Nhu vay dé tra bang tim @ phai tinh ¢, — dé tinh &, phai biét & .Vay phai thir dan theo trinh
tu sau :
a._Tr biéu dé bao mémen va luc cat :

% 0.1L =2940

| My
| ~Mio1
| |
V
101
Vgsi— VU
- M, va V, lay cach tim géi 1 doan d, .
V6i: My, =379297KN.m
Vg, =136251KN.m.
Vo, =1137.92KN.m
d, =1152mm.
M, = % xd, = 3792.97 x1152 =1461KN.m .
0.1L 2940
V=V, 410 Vi s 1937.9p4 B302OLT 8192 15 100akN
0.1L 2940
b. Tinh tmgq sudt cat :
3
A 2 TV
oxb,xd, 0.9x600x1152
i. = % =0.0387
f. 50

c. Gia thiét : @, = 40°,cotgd, =1.192 > tinh ¢, .
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6 3
. = 3792.97x10° /1152 +0.5x1137.92x10°x1.192 _ 105
: 197000x4836
v _0.0387
Theo 4 f. —>®, =42.7°,3, =08.
£, =411x107°

+s0 sanh @, va ®, khac nhiéu — lam lan thir 2 : cotg42.7° =1.085.

~3792.97x10° /1152 +0.5x1137.92x10° x1.085

g, = = 4.04x10°,
: 197000x4836

Theo \f/— va g, —trabang - ®,=42°40 va 3, =0.8.

Vay s6 liéu dé tinh : d =42°40 va 8 =0.28.
d. B tri cot dai trurdc roi kiém tra :
Buée dai :

f
s < ™Iy 615x400 o0

0.083,/f.b, 0.083x+/50x600

V, =1224KN <0.1f b d, = 0.1x50x600x1152= 3513KN nén —

S, <0.8d, =937 < 600mm .
Vay S, < 600mm — chon c6t dai ¢14—4nhanh S, = 300mm — kiém tra .
V, =min V4 +V, +V, va 0.25f b,d, =8782KN .

+V_ =0.0838,/f.b,d, = 0.083x0.8x1/50x600x1152 = 330KN .

+V = A f,d, cotgd 615x400x1152x1.085
S 300

Y

=1041KN .

+V, = f A sing,.
-Tinh géc «,, cla cac bo cap tai x=d, =1152mm.

+b0 1:tga = —( ——) _ 410, 2152y 4 513350 5 ¢, =0.76°.
29400~ 29400

Tuong tu cho céc bo khac :
Lap bang :

B6 | L(mm) | f,(mm) | x(mm) | «
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1 29400 110 1152 0.78
2 29400 200 1152 1.39
3 29400 960 1152 6.65
4 29400 1050 1152 1.27
S 29400 1140 1152 7.88

—ay, = P(0.78+1.39) +6.65+7.27+7.88 17 = 3.88° — sine,, = 0.06767.
V, = (0.8f,, — Afy; ) A sina, = (0.8x0.9x1860—380.39)x4836x0.06767 = 313.7KN.

* Cubi cling kiém tra strc khang cét :
V, =1224KN <0.9(V, +V, +V,) = 0.9(330+1041+3137) =1516KN — dat.

VI. KIEM TOAN THEO TTGH SU DUNG :

1. Kiém tra (ing suét MC L/2 (giia nhip ):

1.1._Giai doan cang kéo cét thép (nqay sau khi dong neo):
+cudng do bétong: f, = 0.8, = 40MP,.

+oudng do ctdul : f,, = 0.74f , = 0.74x1860 = 1376.4MP,.
+A, =757618mm’
+1, =2.78031x10" mm*, e, = 679mm, y) =874mm,y," = 788mm, M, = 2384.33KN

a. Kiém tra (g suét bién dudi (urs nén):

PR,

M
BT s My
9 g9 g9

<0.6f, = 24MP, .

fbd =

P =(1,

Af o) Ans = (13764 —166.62)x4836 = 5850496N

5850496 5850496x679 2384.33x10°
- m X874+ e X
757618 2.78031x10 2.78031x10

bd — |

874{ =[-12.32<0.6f; = 24MP,

b. Kiém tra (rnq suét bién trén :

P Pe, . M, ,[<L38MP,
foe = =+ =2y, ——y
A 1yt ' |<0.25/f; =158
Thay s0 :
6
5850496 5850406788x679 238433A0°XT88_ ) povp g 39, g
757618 2.78031x10 2.78031x10

1.2. Giai doan khai thac (sau mét mat toan bo):
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a. Kiém tra (g suét bién dudi :
f, =08f, =0.8x0.9x1860=1339.2MP,.

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

P Pe M M,,+M_ +M .
fbd——A—'— Igyf +|—1yf+( : Ilp ht)ygsO.SJTc=3.54.

9 9 9

4636805 4636805679 2384.33x10°
bd = - X874+
757618  2.78031x10 2.78031x10

6
(728+296+266645)X40° 1155 oanp, < 0.5/, — 354
3.206x10

— dat.
b. Kiém tra umg sudt bién trén : y;" = 788mm, y¥ = 744mm

 Pe :
f, =|- b 5% y, - M, y, - M, yy | <0.45f =0.45x50 = 22.5MP, .
Al I, I,
6 6
= 4636805+ 4636805(6179 788 2384x10 XZ88_ 369OX101 X744 <0451 = 0.45x50 = 22.5MP,
757618 2.78x10" 2.78x10' 3.2x10"

=|— 7.02MPa| <22.5MP, —dat.

2. Kiém tra (tng suat mat cat goi (MC100):
2.1. Giai doan canq kéo :
Po=(f —Afpr) A cosay’

- Trong dé :
+ aéb =(0.86x2+1.51x2+7.2+7.87+8.53)/7 = 4.05d0

— cosay =0.997.
+P = (f,; — Af,) A cosay’ = (1376.4—99.61)x4836x0.997 = 61560328N
+A, =1183218mm?, |, =3.13124x10" mm*, e, = 248mm, y;" = 680mm, y, =955mm, M =0

a. Kiém tra us bién dudi :
61560328 61560328248
1183218  3.13124x10%

X955 =|—9.86MP, | < 24MP, — dat.

b. Kiém tra tho trén :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

P Pe, . 61560328 61560328x248

fooo— et + x680=—-1.89MP. (nén) < f.
Vi 1183218 = 3.13124x10" 2 (nen) ko

btr
Ag I g

— dat.
2.2. Giai doan khai thac:
P =[1339.2 - (99.61+144.88)]x4836x0.997 = 5278135 .

I, =3.45x10" mm* ,y; = 644mm,y; =99Imm .
a. Kiém tra us bién dudi:

) Pe
f =t 1% o 5278135 5278135284, qq) g omp, _ dat(nen).
Al 1183218 3.13x10

g g

b. Kiém tra us bién trén :

. __P Pe . 5278135 5278135284

= = +
br A |02 1183218  3.13x10%

9 9

VII. TINH PO VONG KET CAU NHIP :

1. Kiém tra d6 véng do hoat tai :
+Tinh do vong mat cat co toa do x do luc c6 toa dd a,b nhu : (hinh vé)

X644 = -1.38MP, — dat(nén).

L= 29400

_ pbx

— |2_b2_x2
Y 6.EC.IC.I( )

+ S0 d6 chét tai tinh d6 vong do xe tai 3 truc: ( Hinh vé)
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P P P
Jf 3400 Jﬁ 3400
C
L/2 L/2
L = 29400

P,=P,=145*10° N ; P,=35*10°N . Tinh d¢ vong khong c6 hé sd :

+ D0 véng MC gitta nhip L/2 do cé4c luc : p, — b=14700+4300=19000 mm, x=14700 mm.
145x10° x19000x14700x(29400% —19000° —147007)
6x29358x3.20615x10" x29400

+ Do véng MC L/2do: p,

N W 145x10°x29400°
Yo' = = —=8.72mm.
48.E..l, 48x29358x3.20615x10

ye

=7.57mm.

+ D06 vong MC L/2 do : p, —b=10900 mm, x=14700 mm.

b 35x10° X109OOX147OOX(294002 —10900° —147002)
X 6x29358x3.20615x10" x29400
+ D6 véng cac dam chd coi nhur chiu lue gidng nhau khi chét tét ca céc lan xe :
s _ B, 10000 - 2x500
-sOlanxe:n, = =
3500 3500
-hé s6 xung kich : (1+IM)=1.25.

+ D6 vong 1 dém chd tai MC L/2 (105):

=1.88mm

=2 lan.

Py P2 Pa
y = Y™+ YN L 95, v6in = 56 dém =5.

n
y= (7.57+8.752+1.88)x3 .25 —13.6mm .
+Kiémtra:y < %xl 5136 <2290 _ 56 75mm —>dat.

2. Tinh d6 vong do tinh tai — luc cang trudc va do vong tai MC L/2(105):
2.1. D6 vong do luc cdng CT DUL:
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Sw.l*
Apy. =— .
384EC|g

Trong do: w = ? e=e, =679mm, 1, =2.78x10%mm*,

2
p=(0.8f, — Af,;) Ay = (0.8x1860—380.39)x4836 = 5356402N .
_ 8x5356402x679
294007

4
Ly, o DOLEQU0O o
384x30358x2.78x10

2.2. D6 vong do trong lurong ban than dam(giai doan 1): do g, = 20.64N /mm

ag, -5 Gil' __5x20.64x29400'
' 384 El, 384x30358x2.78x10"

2.3. D6 véng do tinh téi 2 : g, = 6.3+ 2.56 =8.86N /mm.

5 g,l* 5x8.86x29400*
Ag, = : = - =10mm.
384 E.I, 384x30358x3.206x10

=315

=27mm.

* D6 vong do luc cang +tinh tai : goi la do vong tinh y; .
y; =—-41.5+27+10=-4.5mm

Vay dam c6 do vong khi khai thac la : 4.5 mm.
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CHUGONG III: TINH TOAN TRU CAU

I. SO LIEU TINH TOAN:

1.1. Yéu chu thiét ké :

- Tinh toén tru T3 : phuong an 1.
- Tai trong : HL93,doln ngwdi 300(kg/m?)
- Két cau nhip trén try :
+ Nhip trai  : dam bétong CT dli 30m : I, = 29.4 (m)
+Nhip phai : dam batong CT dli 30m : I,= 29.4 (m)
-Khé cau:
B = (9.0+2x0.5) = 10.0 (m)
- Mt cit ngang gdm 5 dam BTCT cach nhau 2,0 m.
- S6ng théng thuyén cap V.
.2. Quy trinh thiét ké :
- Quy trinh thiét k& 22TCN 272-05.

1.3. Kich thwéc tru : (don vi cm)

Sodo céu :
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3000 3000

MNTN 45,0 ‘ MNTT 47,0

B=26M  H=35M i;

CATPHASET o
- ! T
nim R I —
—_— CAT VN CHAT VUA

\

\ CATPHASET

\

CAT THO LAN SOI

So db tru :
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CAU TAO TRU T3

TL 1:100
1000 .. 2000 _. 2000 ., 2000 .. 2000 .. 1000 980 .
%' [ g [—r—
=

1500

8200

2000

. 2000

1750

T

11000
Eg 222!!ii?éffiijgzég!!jégéégé

S ®

1000 | 3000 [ 3000 l 3000 | 1000

1.Vi tri cao do :
-Cao do MNCN: +9.8 m

-Cao A0 MNTT: +7.0m Vi i i Vs

-Cao do MNTN: +5.0m

2.Cac I6p dia chat :

- Lép 1: Cat pha sét.

- Lép 2 : Cat min chat vira.

- Lép 3 : Cat pha sét.

Trang: 144



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

-L&p 4 : Cat tho Ian soi.

3.Tai trong tac dunq :

3.1. Tinh téi tac dung (khéng hé s6):

3.1.1. Tinh téi Theo phuong doc céu :

+V_¢. ;phan lyc gai tréi do trong lugng k/c nhip(KN).

+V,. :phan lyc géi phai do trong Iugng k/c nhip (KN).

+V.r, :phan Iyc goi trai do I6p phl (KN).

+V,,, :phan lyc gbi phai do I6p phd (KN).

Véi

- g4 :trong luong k/c nhip trai (khong ké 16p phl)/1m dai cau (KN/m).
- g/ :trong luang kic nhip phai (khong ké 16p phti)/1m dai cau (KN/m).
- g4, -trong luong 16p phl —nhip tréi /1m.(KN/m)

- g4, :trong lugng 16p phl —nhip phai /1m.(KN/m)

Tinh tai tac dung lén tru c6 thé chia thanh cac tai trong nhu sau:

a. Tinh tai ban thén tru :

Bao gém toan b tai trong ban than clia két cau tru cting nhu clia bé mong.
Cong thuc xac dinh: P, =V, »,
Trong do:
+ P, : tai trong ban than thanh phan thir i cla tru
+V, : thé tich kh&i thanh phan thit i cGa tru
+ 7, trong luong riéng tuong (ng thanh phan thir .
-Trong lugng (ma tru +déa tang):
P =Vxy,, =2.7x2.5=67.5T = 675KN
-Trong lugng phan than tru (tir |-l dén 1I-11) :

P, =Vxy, =99x2.5=247.5T = 2475KN .
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-Trong luong bé mong :
P =V_xy, =76.75x2.5=191.875T =1918.75KN

b. Tinh tai két cdu phén trén:

- Tinh téi phén 1: bao gébm trong lurong ban than cia két cau nhip dam g, = 18.94 KN/m

- Tinh tai phdn 2: bao gém toan bo trong lugng ban than clia cac cac I6p phl mét cau, lan can,

g0 chan cting nhu mot s thiét bi, cong trinh phuc vu trén cau
+Tinh tai dam ngang, mai néi, lan can: phan bé déu trén toan chiéu dai duong anh hudng voi
cudng do g,, = 6.06 KN/m
+Tinh tai I6p ph( mat cau: phan bd déu trén toan chiéu dai duong anh hudng véi cudng do
U2 =0 p = 2.56 KN/m
= 9" b = 18.94+6.06 = 25 KN/m
= g e = 18.94+6.06 = 25 KN/m
= Qou = 2.56 KN/m

VARE LR It? = 25.3—20 = 375KN

|
LA 25.@ =375KN .
2 2

Vch = gg)c
Ve =gt '%: 2.56x3—20 _38.4KN

|
Ve =0l Ef = 2.56x3—20 =38.4KN

4. Hoat tai thang diing :

4.1, Doc cau :
+V,\":phan lyc géi trai do hoat tai .
+V,! :phan luc géi phai do hoat tai .

e Truong hop chét tal 1 nhip (2lanxe) :
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35 145 145
+4300+4300¢
\\
Y3 Y2 yyoq
30m 30m |

-Do xe tai 3 truc :
tr f M -
Vie =V = anmLX(l"'m)X?/L l45(Y1 +Y,)+35y; _
Trong d6 :

+y,:hé so tai trong xe taitk,y, =1.75.
+IM:luc xung Kich ciia xe khi tinh m6 try dac thi (1+%) _1.25
+n_ :s6 lan chat tai .

+m_:hésblanxe.>1lanxe m =1.2.

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

* Trurdng hop chét tai ca hai nhip (2 lan xe ):

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

Trrong hdp vy, (max) :
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35 145 145 35 145 145
43001430 15m 4300;4300; Q| ,=9-3KN/m

L TS oanr
— 1y Y5 ve

‘ Y1 Y2 Y3=1 ‘
‘ 30m 30m ‘

+V,, :do xe tai 3 truc :
tr f IM -
Vht =Vht = 0'ganxmLX(1+H))X]/LX 145()/2 tY;tYs+ YB) +35(y1 + y4)_

=V, = 0.9x2x1x1.25x1.75x }45(0.86 + 1+ 0.38+ 0.24) + 35(0.72 + 0.52) =1587KN
+V,, :do tai trong lan :

VN =0.9xq,  xIxn, xm, xy,,, = 0.9x9.3x(30+ 30)x 2x1x1.75=1757.7KN .

4.2. Phuong ngang céu (qdm 5 dam T dat cach nhau 2.0m) :

-Gan ddng xem nhu cac tai trong truc tigp tac dung 1én mi tru ,tuy theo cau tao mat cat ngang
— ¢0 cac so do tac dung cla tai trong :

a. Chét 1lan xe :
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AN

‘ Bx=
7%06$ 1.8 ¥

9.0m

\ﬁr/y
Tatinh;
e =2 _03-18_33m
2 2

b.Chét 2 lan xe +1 lan nqudi :

| Bx=9.0m
%@.3* 1.8 f—1.2—A 1.8 F
/' /'
VT VT2
S
"1
i en —~
Tatinh:
9 1.8
=—-0.3——=3.3m
& 2 2
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e, = % -0.3-1.8-12- % =0.3m

5. Luc ham xe (luc nam ngang theo phuang doc cdu):W, (c6 hé sd).

- Puac |4y theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duac truyén tir két cau trén xubng tru qua g6i d&. Tuy theo tung loai goi cau va
dang lién két ma ti 1é truyén cla luc ngang xudng tru khac nhau.Do céc tai liéu tra citu khong co
ghi chép vé ti 1& anh hudng cla luc ngang xudng tru nén khi tinh toan, 1ay ti I& truyén bang
100%.

- Lyc ham duoc 18y bang 25% trong lugng clia cac truc xe tai hay xe hai truc thiét k& cho méi
lan dugc dat trong tat ca cac lan thiét k& dugc chét tai theo diéu 3.6.1.1.1 va coi nhu di cung
mot chiéu. Cac luc nay duoc coi nhu tc dung theo chiéu nam ngang céch phia trén mat dudng
1800mm theo ca hai chiéu doc dé gay ra hiéu tng luc 16n nhat. Tat ca cac lan thiét k& phai
dugc chat tai dong thai d6i vai cau va coi nhu di ciing mot chiéu trong tuong lai.

- Phai ap dung hé so lan quy dinh trong diéu 3.6.1.1.2

+W, :dat cach mat duang 1800mm.

W, =0.250>_p,).n.m, I

Trong do:

> p, Hla tong trong luc clia tat ca cac truc xe tai 3 truc.
+Néu doc cau chixép 1 xe thi D" p, = 35+ 2x145=325KN .
+Néu doc cau xép 2 xe téi thi : > p, =0.9x325x2 = 585KN .
= W_ =025 p,).n_.m, =0.25x585x2x1 = 292.5KN

6. Luc gio (gid ngang ):

6.1. Doc céu :

a. Gio tac dung lén tru :

W =0.0006V?%.A.C, >1.8.A(KN)

Trong dé:
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+ A :Dién tich chan gi6 (m?)
+C, :Hé s6 can vai tru dac C, =1.

Vi dién tich chan gi6 thay d6i — chia nhd dé tim trong tam .

v 1000 v
| |
100+—+—200——200—+—200——200—+—+100 5 200+
wo—ZZ 2R olim — ]
T L & T2 o
WTDzZ/ T% L 200—+ WT% - I
[ & o ‘
S T 7
% —
600 =
175+ ||| +175~ J
T S by T e
7 T 150+
S //5/ S 7 500
l Y 7 300

Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gio thiét ké V phai duoc xac dinh theo cong thire:
V=V, xS.
+V: van toc gio6 .
+V, :van téc gio tra theo viing quy dinh clia viét nam (m/s).

= 18y ¢ ving Il c6 V, =53 (m/s).

+S : Hé s diéu chinh véi khu dat chiu gio va do cao mat cau theo quy dinh, tra bang

3.8.1.1-2

Tra S = 1.12, v6i khu vuc méat thoang nudc, do cao mat cau so véi méat nudc thong thuyén

la 5.65 m.
Vay ta c6 tai trong gio thiét ké la:

.
s

— V=V, xS=53x1.12=59.4(

T hinh vé :
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A =(2.5x6+10x0.75+1/2x2x2x0.75+6x0.75)=28.5( m?).
Suyra:
W, =0.0006V *.A.C, =0.0006x59.4%x28.5x1 = 60.335KN >1.8.A =51.3(KN)

— thod man.

b. Gi6 doc cau tac dung lén xe :

W, =dg.B
Trong d6 :
+B:1a chiéu rong toan bo cau .
+qg :cudng do gio doc tac dung 1én xe =0.75KN/m.
+W,” :tac dung cach cao do mat duang 1800mm.
— WP =q2.B=0.75x10=7.5KN .

6.2. Theo phuong ngang cau :

a. Gio tac dunq lén tru :

W, =0.0006.V2.A >1.8A
Trong d6 :
+ A :dién tich chan gio .
Tuhinhvé: 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 Z.A[ =0.0006x59.4° x22.2 = 47KN >1.8A, = 40KN

— thod man.

¢. Gi6 ngang tac dung vao két cau nhip :W"
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o
o
(@)

247+

+Hn/2-+Hn/2+

Hn/2-+
F
3

=

5

2

2

<

2
#—Hd—Hlc

ettt

+ g :tai trong gi6 phan bé déu (KN/m) theo phuong ngang cau.

—Hn

+Hn/2

Q2 =0.0006V2.H_. Vi H, =h_+h,.
Cong thirc nay xem lan can la dac ,dam dac .
h,.:chiéu cao lan can .
h, :chiéu cao dam chi .
+W ":1a Iyc tap trung ,dét tai gilta chiéu cao clia H, tac dung theo phuong ngang cau — khi 2
nhip dam don gian .
(30—;30) =156.55KN

n G*

n n (Itr +Ip) 2
W' = dg. " = 0.0006x59.4 x(0.865+1.6)x

¢. Gi6 ngang céu tac dungq lén xe :

W, dat & cao do cach mat dudng xe chay 1800mm.

(,+1,) . .. 30+30

=1.5x =45KN

W, =1.5x

(Vi 1.5 kn/m 14 tai trong theo tiéu chuan)

7. Tai trong do nudc :

a. Ap luc day noi :

T4c dung thang ding theo chiéu tir dudi lén tru p,, .

Py = 9.81V
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Vi V : [a thé tich tru bi chim trong nudc,
tir myc nude tinh toan dén mat cat tru (m?®).

So dé : Hinh vé (bén)

Tu hinh vé =
+ Néu tinh noi luc tai mat cat II-II:

2
V=V, = (m#w.e.l.s)xs =43.3m°

+ Néu tinh noi luc tai mat cat Il1-111:
V =V, +V, =43.3+2x8x5 =123.3m°
— p('j'n =90.81V =9.81x43.3=424.77TKN
= p' =9.81V =9.81x123.3=1209.57KN

1.1.3 8. Luc ma sat (FR):

Luc do ma sat chung g6i cau phai dugc xac dinh trén ca s6 cac gia tri cuc dai clia cac hé s6
ma sat gitta cac mat truot. Khi thich hop can xét dén cac tac dong clia do am va kha nang
gidm pham chat hoac nhidm ban clia mét trugt hay xoay déi véi hé s6 ma sat. Va trong cac té

hop thi khong thé 18y dong thai tai trong ham va luc ma sat ma phai 18y gia tri 16n hon, tuy
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nhién & tru T4 c6 dat goi cd dinh vai gia thiét la luc ham sé truyén xudng tru theo ty & 100%

nén trong tinh toan coi nhu luc ma sat khong dang ké.

I1. TINH NOI LUC:

Pé tinh than tru ,mong ndi luc thudng tinh it nhat 3 mat cat.Yeu cau dé an ta di tinh tai mét
cat 111l va 11111,
II.1. Theo phuong doc cau : mat cat lI-Il va llI-lll.
1. Doc céu :TTGH CD 1:

- Cac hé s0 tai trong tinh : y,. =1.25,7,, =1.5,7 =1.
- Hoat tai 2 nhip +lyc ham ,2 xe tai doc cau +lan +nguai.
- Muc nudc cao nhét; +8.8m

a. Mat cat II-II;

~

e Tdnglucdoc:
N, =1.25(p,, + P, +Vie +Vae) + L5V, +Va, ) +V.ix1.75x1.25+1.75(V,N +V.N9) —1.25V,)!

N,=1.25(675+2475+375+375) +1.5(38.4 +38.4) +1587 .75 X1.25+1.75x1757 —1.25x43.3
= N,=11483.6 KN
e T6ng mdmen : luc ham tac dung tir trai sang phai va mémen theo chiéu kim déng hé 1a
(+) va nguac lai la (-)
M, =—(1.25V +1.5V), ) e +(@.25V4. +1.5V,, )€, +1.75x1.25XxW, 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

e T0ng lurc ngang :
W, =1.75x1.25xW, =1.75x1.25x292.5 = 639.84KN

Trong do :
H, : 1a khodng céch tir diém dat luc ham W, dén mat cat II-11.
Theo hinh vé :

Hy = H, +H, +Hgy + Hy, +1.8m=11+0.4+1.6+0.12+1.8=14.92m
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

V6i : H,: Chiéu day I6p phi mat cau (m).
H, : Chiéu cao géi +da tang (m).
H,. : Chiéu cao dam cha (m).

er = e:=0.5 (m) : Khodng céch tir tim tru dén tim gGi cau.

b. Mat cat lll-Ill:

e

e To6ng Luc doc:
N, =N, +1.25P, —1.25V." v6i V" =V, =8x2.0x5 =80m? (thé tich b& mong).

= N,, =11483.6+1.25x1918.751.25x80 = 13782KN

e Tng Mbmen :
M,, = M, +W, xL1.75x1.25xH, = 9546.47 + 292.5x1.75x1.25x2 = 10826.16KN.m

e T0ng Luc ngang :
W,, =W, = 639.84KN .

2. Doc c4u TTGH str dung :
a. Mat cat II-1l:

~

e Tdng Luc doc:
NP =P, +P, +V& +Vge +V5, +Vg, +1.25V.F +VN v e v !
= N° =675+2475+375+375+38.4+38.4+1.25x1587 +1757.7 - 43.3 = 7674.95KN

~

Téng Mémen :

M:P = (V2 +V5,)e + (Voo +Vay, ) e +1.25W, H,
= M;P = —(375+38.4)x0.5+ (375 +38.4)x0.5 +1.25x292.5x14.92 = 5455.125KN.m

e T0ng Lucngang :

WP =1.25W, =1.25x292.5 = 365.62KN

b. Mat cat lll-IlI:

s

e Tdng Luc doc:
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NS = NP + P —V."=7674.95+1918.75—80 = 9513.7KN

e

e Tong Mbémen :
M = M:P +1.25W, .H, =5455.125+1.25x292.5x2 = 6186.375KN.m

e Tong Luc ngang :

WP =W, =365.62KN

I1.2. Theo phuong ngang cau : mat cat Il va lll-ll.

1. Ngang cdu TTGH cuong do 1 :

-Hé s tinh tai >1,y =1.
- Hoat tai 2 nhip (1 lan xe léch tam vé bén tréi) .
- Muc nudc cao nhéat : +9.8m

a. Mat cat Il-1l:

Tuong tu nhu doc cau —trir di 1 nlra phan luc g6i do tai trong nguai.

~

e Tdng Luc doc:
N\ =N, , V& N, :doccau TTGH CD1

>

= N =11483.6KN

~

e Tong Mdémen :
M) = (1.25x1.75xV, R +1.75xV,:" )xe,

= M| =(1.25x1.75x1587 +1.75x1757.7)x3.3 = 21606.87KN.m

e Tong Luc ngang :

W, =0

b. Mat cat lll-IlI:

e Tdng Luc doc:
Ny =N, +1.25xP, —1.25xV,"
— N, =11483.6+1.25x1918.75-1.25x80 = 13782KN

e Tdng Mémen :
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KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

MY =M =21606.87KN.m

e Tong Luc ngang :

W, =0
2. Ngang cu TTGH st dung 1 :
a. Mat cat Il-1l:

el

e Tdng Luc doc:
N NSD — N SD _ \/h_,t\lg
I 1

= NI*° =7674.95KN

~

e Tbng Mbémen :
M*® =M =21606.87KN.m

e Tong Luc ngang :

W NSD — O
b. Mat cat llI-1il:

~

e Tdng Luc doc:

Nin” = N> + By = Vg

= N,|*° =7674.95+1918.75—-80 = 9513.7KN

~

e Tong Mdémen :
MNP = M MP = 21606.87KN.m

e Tong Luc ngang :

W =0

BANG TONG HGP NOI LUC :

,Voi NP :theo doc cAu TTGHSD.

Phuong doc cau

Phuong ngang cau

Mt cit TTGH CP1

TTGH CD1
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N(KN)  [MKN.m) |[WKN) | NKN) | MEKN.m) | W(KN)

I1-11 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

1111 7674.95 5455125 | 365.62 | 7674.95 21606.87 0

-1 9513.7 6186.375 | 365.62 | 9513.7 21606.87 0

11l. KIEM TRA TIET DIEN THAN TRU THEO TTGH:

1. Kiém tra stic khang tiét dién tru MC II-ll (TTGH CP1):

1.1. Xét hiéu tnq d6 manh cia tru - *
r

TIET DIEN TRU: DOC CAU NGANG CAU: (QuUY D))
j\ B3 Q[\ | 2
| Hr -
. |
X Y
- 6% ﬁ N
7
L L Mlek A
7 B2 i Az

Gan dang quy ddi tiét dién tru vé hinh chi nhat ¢ chiéu rong la A, ,chiéu dai la B,.

Voi B3=BZ—A2+%.

a. Theo doc céu :

+K :he s6 =1,

+L,:chiéu dai chiunén=H,.

+r.: ban kinh quantinh r, = \/J;X
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KHOA CAU PUONG Phdn 1: Thiét ké cé sé
A
+J,:Moémen quan tinh J, = B,x—=.
12
+F = B,XA,.
K.L,

Néu ty s6: — < 22 — bd qua hiéu ing vé d6 manh .
r

S6liéu: B, =6m , A, =1.5m ,trucao H, =9.7m.

Suyra:

B3=6—1.5+%:5m

F = B,XA, =5x1.5="7.5m’

3 3
J, = Bsxi ~5x1> _1 406m"
12 12
r, = I, 1400 =0.433m
F 7.5
KL, 1x97

=21.28 <22 —bd qua hiéu Ung vé do manh .

r 0.433

b. Theo phirong ngang cau :
K.L,

— Y << 22
r

.. B’ 5° s
Taco: J, = AXx—==15x—=15.625m
! 12 12

J

r,= Sy 15625 =1.44m
F 7.5

K., 1x9.7

r 1.44

=8.68 <<< 22 = thoa man.

2. Kiém tra Uing suat tai mat cat Il —II:

N, = 114836 KN, M._, =9546.47 (KN.m)

-Cong thuc kiém tra: = N, M
F, W,

m

<R,
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd

Trong dé: R, la cuang do clia bétong M300 (R, = 15000 KN/m?)
F — Dién tich day mong : F,, = 5x1.5=7.5 (m?)
W — Md men chdng uén clia tiét dién

* 12 * 2
We a6b _5*L5

= 1.875 (M)

Oy = N M _ 114836 954647 _ 5622 6 (KNIm?)< R, = 15000 (KN/m?) = dat
F W 7.5 1.875

VAy : Kich thudc day mong chon dat yéu cau .

1.1.4 3. Gia thiét cot thép tru:

Trong Thiét ké két cau bé tong c6t thép theo tiéu chudn ACI’ trang 517 cho ring viing hiéu
qua nhét clia p, la tr 1-2%, trong do p, la t7 16 c6t thép trong tiét dién cot. Nhung vi tru cau chiu
tai trong va md men udn I6n, do do ta gia thiét luong c6t thép trong tru lay p, = 0.015
Nhu vay dién tich cot thép trong tru la :

A, = p A, =0.015x7.5x10° =112500 mm’

BO tri cot thép theo ca hai phuang ta chon dudng kinh cot thép la @25

S6 luong thanh c6t thép bo tri: n = A 230thanh
, 3.14
25 x ——
4
Vay : b0 tri 230 thanh cot thép @25
Chon chiéu day I6p bao vé cot thép la 10cm
BG tri cot thép chiu luc theo 2 hang
Chon c6t dai c6 duong kinh @ 16.

1.1.5 4. Quy doi tiét dién tinh toan:

+ Tiét dién tru chon dugc bo tron theo mét ban kinh bang 0.75m, khi tinh toan quy ddi tiét
dién vé hinh chir nhat dé gan véi mé hinh tinh toan theo ly thuyét.

+ Cach quy d6i ra mot hinh chir nhat co chiéu rong bang chiéu rong tru, chiéu dai &y gia tri
sao cho dién tich mat cat quy déi bang dién tich thuc. Dién tich c6t thép theo 2 canh cla tiét

dién quy déi van nhu cd.
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KHOA CAU PUONG Phan 1: Thiét ké co sd

500 cm

Ay

X
\

600

5. Kiém tra stic khang uén theo 2 phuong MC II-1l:

Xac dinh ty s6 khoang cach gitra cac tam clia I6p thanh cot thép ngoai bién Ién chiéu day toan
bo cot.
Chon cét dai co duong kinh @ 16
Chon I6p béo vé cot thép tir mép dén tim clia c6t thép chiu luc 1a 100mm
Cét thép chiu luc chon @ 25 khoang cach tir mép tiét dién dén tim c6t thép la : 100mm
Tinh toan ti s6 khoadng cach tam I8p thanh cot thép dén bién ngoai :
Thay cho viéc tinh dua trén co s& can bang va tuong thich bién dang cho trudng hop udn hai
chiéu, cac két cau khong tron chiu udn hai chiéu va chiu nén co thé tinh theo cac biéu thic gan

ding sau :

So sanh :

+Néulycdoc: N <0.14.f,.A thikiémtra:

M M,
ux+ y

rx ry

<1

+Néulycdoc: N > 0.1.4.f,.A thikiémtra:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cé sé
i:i—i_i_ijprxy: 1 j!l-_ 12Pu
I:)rxy Prx IDry I:)O [ T T
I:>rx I:)ry I:)0
Trong d6 :

+¢: hé s s(rc khang ck chiu nén doc truc: ¢ =0.9.

+ A, : dién tich tiét dién tru .

+M ., : médmen udn theo truc x (N.mm).

+M,, : mémen uén theo truc y (N.mm).

+M _, : stc khang udn tiét dién theo truc x

+M, : stc khang udn tiét dién theo truc y.

+P,, - stc khang doc truc khi udn theo 2 phuang ( Iuc doc tiét dién chiu dugc ).
+P,, : strc khang doc truc khi chi c6 do lech tam e, (N)

+P,, : strc khang doc truc khi chi c6 do léch tam e, (N)

+e, :d0 1éch tdm theo phuong x — e, = P“V (mm)
A A e M
+e, :d0 léch tam theo phuongy — e, = P”X (mm)

u

+P

u

- lyc doc tinh theo TTGH CB1 (lyc doc N)

+P, =0851(A; —A)+Af, (N)

+er:¢xmy(ds—§>.

Taco:0,10¢ f'; Ay =0,1x0,9x30x7.5x1000 = 20250KN
Gi4 tri nay 16n hon tat c& cac gia tri luc nén doc truc Nz & trong cac t6 hop & TTGHCD, vi thé
cong thirc kiém toan 1a :

M
My Mo 210
M

rx ry
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KHOA CAU PUONG Phan 1: Thiét ké co sd

Xé&c dinh Mrx, Mry: strc khang tinh toan theo truc x,y (Nmm)

Mrx = ¢. As. fy. (ds-5)
Tuong tu véi Mry
Trong do:
+ds: khodng cach tir trong tam c6t thép téi mép ngoai ciing chiu nén (trir di I6p bétong bao
vé va duong kinh thanh thép).
+fy: giéi han chay cla thép.
+As: ba tri so bo i tinh dién tich thép can ding theo ¢a hai phuong.

A.f,0,118x420

c = — = =0.455
0,85.8.f.b, 0,85x0,85x30X5

c_ AT 0118x420 _
* 0,854.f.b, 0,85x0,85x30xL5

a, =¢,.5 =0.455x0,85=0.387
a, =¢,.5 =1.52x0,85=1.29

=M, =0, 9X0,118X420X103X£5 -0,132 —&283} =208590.606 KNm

=M, =0, 9x0,118x420x103x(1.5—0,132 —%j —30107.7KNm

+ /=085

+b : bé rong mat cat (theo mbi phuaong 1a khac nhau).

Kiém tra stc khang nén cda tru theo uén 2 chiéu:

M
N M, M M, M, | Mwy Tw g
hdp M rx M ry LUén
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KHOA CAU PUONG Phdn 1: Thiét ké cd sd
Tai
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 Mii Tru:

So do:
£ 1000cm f
=00 B0
% i= 2% e i= 2% j 0

- - e}
T = KRS &S Jouvra R&& %ﬁ
(@)
Q = 50 Q
2L
] | I ] I ] | .
1004200 +——200 200+ 200+ 100 jf
2
200+

- M@ tru lam viéc nhu ngam cong x6n

=2+~ =2+ 22 =295 (m)

R 0,75
3 3

- Tai trong tac dung 1&n phan cong xon la:
+ Do trong luong ban than: g, = 2*18.94 = 37.88(KN / m)

+ Do finh téi phan béntrén: B =P, 4 . + P, =6.06Xx2+2.56x2 =1724KN .

+ Do hoat tai:
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KHOA CAU PUONG Phdn 1: Thiét ké cé sé
35 145 145 35 145 145 q Ln=9.3KN/m
+4300+430 15m 'ASO(L 4300¢

O N DT ITTR pa
s Y6

Y1 Y2 Y3=1

| 30m 30m

. IM -
Ph:it =0.9xm_ x(L+ ﬁ))mﬂxmgtrx I4S(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)

X0.78 =700.65KN

P =1.75x9.3x xmg,,, =1.75x9.3x

*
_2.25%225

Wy
R, = thtr + Pr:ta" =508.57 +700.65=1209.22KN

= M6émen:

M =1.25xgxw,, + (P, + P, )xy =1.25x37.88x2.25+1.25x(1724 +1209.22) =5773.0625KN.m *

Tinh va b6 tri cét thép: o Q
U o e g~ — .
S0 d6: (Hinh bén) :
— AIS — +-O N—
I As L(N) J c ko)

- chiéu day md tru H=1500mm.,|&p béo vé 15mm— h, =1500—15=1485mm

-s0 bd chon: d=1485-25-22/2=1499mm.

- bétong co f, =50MPa, cbtthép f, =400MPa
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KHOA CAU PUONG Phan 1: Thiét ké co sd

_ M 5773.0625*10°

= = =11.67 (cm?)
330d 330x1499

PE an toan ta chon 12 thanh $22 ,a=15cm.

IV. TINH TOAN MONG COC KHOAN NHOI:

Theo quy trinh 22TCN 272-05, viéc kiém toan sirc chiu tai clia coc quy dinh trong diéu 10.5
theo trang thai gidi han sir dung va trang thai gi6i han cuong do. Trong pham vi dd an, chi thuc
hién kiém toan surc chiu tai clia coc theo kha nang két cau va dat nén.

Vi noi luc dau coc xac dinh dudc, ta sé tién hanh kiém tra kha nang chiu tai clia coc theo véat
liéu lam coc va kha nang chiu tai clia 16p da gbc dau mdi coc.

S6 liéu tinh toan:

DPudng kinh than coc 1000 mm
Cao do dinh bé coc 1.81 m
Cao d6 day bé coc -0.185 m
Cao do mdi coc (du kién) -25.185 m
Chiéu dai coc (du kién) 25 m
Budng kinh thanh c6t thép doc 25 mm
Cudng do bé téng coc 30 Mpa
Cudng do cot thép coc 420 Mpa
Cu li coc theo phuang doc cau 3000 mm
Cu li coc theo phuong ngang cau 3000 mm

B6 tri coc trén mat bang:
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KHOA CAU PUONG Phan 1: Thiét ké co sd

1100
e (8
RA
s 2 7

+100——300—+——300—+——300——A100*

500

(=)

#100+——300——100+

-K

1.1.6 1. Xac dinh sitc chiu tai coc:

+ Chan céc khoan nhéi b»ng BTCT ®-éng kYnh D = 1,0m, khoan xuy®n qua c,c
lip ®Et c,t cd gdc mas.t (of ); v lip sBt pha c.t cd gdc ma s.t of = 45°.

+ B2 t«ng cac m,c #300.

+ Cet thBp chbu luc 20$25 ca c-éng ®é 420MPa. 8ai trin $10 a200.

1.1 Xdc dinh sitc chiu tdi trong nén cua coc nhoi theo vdt liéu lam coc:

-Bé tong cap 30 ¢o f. =300 kg/cm?
- C6t thép chiu luc All co Ra=2400kg/cm?

Strc chiu tai cda coc theo vét liéu

Stre chiu tai clia coc D=1000mm

Theo diéu A5.7.4.4-TCTK strc chiu tai clia coc theo vét liéu lam coc tinh theo cong thirc sau
Py=0.P,.

Véi P, = Cudng do chiu lyc doc truc danh dinh c6 hodc khéng cé udn tinh theo cong thirc :
P, = @.{m.myf/ (A, - Ag) +f,.Ag}= 0,75.0.85{0,85. f,.(A, - Ay) + f,.As}

Trong do :
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KHOA CAU PUONG Phan 1: Thiét ké co sd

¢ = Hé so strc khang, ¢=0.75
my,m, : Cac hé so diéu kién lam viéc.
f, =30MPa: Cudng do chiu nén nhd nhat clia bétong
f, =420MPa: Gidi han chay déo quy dinh ciia thép
A, Dién tich ti€t dién nguyén clia coc
A.=3.14x1000%/4=785000mm?
Ag: Dién tich clia c6t thép doc (mm?).
Ham lugng cot thép doc thudng hop ly chi€ém vao khoang 1.5-3%. véi ham lugng 2% ta co:
A,=0.02xA=0.02x785000=15700mm?
Vay surc chiu tai clia coc theo vét liéu la:
P, =0.75x0,85x(0,85x30x(785000-15700)+ 420x15700) = 16709.6x10°(N).
Hay P, = 1670.9 (T).

1.2 Xdc dinh sitc chiu luc nén cia coc don theo cuong doé ddt nén:

S6 liéu dia chat:
- Ldp 1: Ldp cat pha sét.
- Lép 2: LGp cat min chat vira.
- L&p 3: Lop cat pha sét.
- Ldp 4: Ldp cat tho 1an soi.
* Strc chiu tai clia coc theo dét nén: P.=P,,
-S(rc chiu tai clia coc duge tinh theo cong thirc sau: (10.7.3.2-2 22TCN-272-05)

Vi coc ma sat; Pin = 0pg PptqsPs

Co: P, = QA
P, = q,.A,
+P, : stic khang miii coc (N)
+P, : stc khang than coc (N)
+(, : stic khang don vi miii coc (MPa)

+(; : stic khang don vi than coc (MPa)
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q,=0,0025.N, <0,19(MPa)_Theo Quiros&Reese(1977)

+A, :dién tich bé mat than coc (mm?)

+A, : dién tich miii coc (mm®)

+@,, : hé 50 stic khdng doi véi stic khang mili coc quy dinh cho trong Bang 10.5.5-3
dung cho cac phuong phap tach roi stic khang cua coc do stic khang clia miii
coc va stic khang than coc. D61 v6i dat cat ¢, = 0,55.

+gs : hé 6 st khang déi vdi sirc khang than coc cho trong Bang 10.5.5-3 dung cho cac
phuong phap tach rai strc khang clia coc do strc khang clia mi coc va st khang
than coc. DGi véi dat sét ¢, = 0,65.Di vai dat cat ¢, = 0,55.

- Stre khang than coc cla Tru :

Khi tinh strc khang thanh bén bd qua 1D tinh tir chan coc trd Ién.
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Stre chiu tai cda coc tru T3 theo ma séat thanh bén

Chiéu Dién tich
Chiéu N
day bé mat
day )
] tinh Trang coc qs=0,0025N103 P=Aq.qs
Lap dat | thue , TN
] toan | thaj A=Ly P (KN) (KN)
‘ L, =3,14.L,
(m) )
(m) (m)
Lap 1 4 4 Vi | 8 15.7 10 157
Lap 2 9 9 vim | 18 | 25.12 20 502.4
Chit
Lap 3 11 11 ‘ 9 18.84 375 706.5
vua
Lap 4 % 1 Chit [ 36 | 6.28 50 314
> P 1679.9

-S(rc khang miii coc:
Pp =0,057.N.10° = 0,057.20.1000 = 1140(KN)
Téng strc chiu tai clia mét coc don:
P = 0,55. Pp+0,55.P¢ = 0,55x1140+0,55x1680=1551(KN) =155(T)

*Tinh s6 coc cho ménq tru:

N=PXP/P g,
Trong dé:
B: hé s§ ké dén tai trong ngang;
B=1.5 cho tru ,=2.0 cho md(ma chiu tai trong ngang Ién do ap luc ngang cla
dat va tac dung cla hoat tai truyén qua déat trong pham vi lang thé truot clia dat dap trén ma).
P(T) : Tai trong thang dtng tac dung lén mong mé, tru da tinh & trén.

chczmin (PVI,Pnd)
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KHOA CAU PUONG Phdn 1: Thiét ké cd sé
Hang muc | Tén Pvi Pnd Pcoc | Taitrong | Héso | sdcoc | Chon
Tru T3 T3 | 16709 | 155 155 1209.22 1.5 7.8 8

2.Tinh toan ndi luc tac dung lén cac coc trong mong:

Péi véi mong coc dai thap thi tai trong ndm ngang coi nhu dat nén chiu, ndi luc tai mat cat day
mong
Cong thie kiém tra:

P

max S PC
Trong do:
- P : Téi trong tac dong 1én dau coc
- P, :Strc khang clia coc da duge tinh toan & phén trén

Tai trong tac dong 1én dau coc duac tinh theo cong thirc

M, .x
:E+Mx'ymax+ y ' max

LD SV I o'
1 1

P

max

Trong do :
- P :t8ng luc dimg tai day dai .
-n :s6coc,n=6
- X, Yy; :toado cla coc so véi hé truc quan tinh chinh trung tam
- My, M téng momen cla tai trong ngoai so véi truc di qua trong tam clia tiét dién coc tai

day dai theo 2 phuong X, y.

Kiém toén coc véi P=1551KN
Trang thai GHCD 1

N,= 11483.6 KN

My= 9546.47KNm

My =21606.87 KNm
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KHOA CAU DUONG Phdn 1: Thiét ké cd so
Coc Xi (m) Yi (m) X5 (m?) | Y4 (md Ni (KN) Yéu cau
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
S -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
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PHAN III: THIET KE THI CONG
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

CHUONG I : THIET KE THI CONG TRU

1.2 1. YEU CAU THIET KE:

Trong d6 an nay em thiét ké phuc vu thi cong tru T3 cho dén méng.

Céc s6 liéu tinh toan nhu sau:

Cao do dinh tru +11.7 m
Cao do day tru +1.8 m
Cao do day dai -0.18 m
Cao dé muc nudc thi cong +5 m
Cao do day song +2.5 m
Chiéu rong bé tru 5.0 m
Chiéu dai bé tru 11.0 m
Chiéu rong moéng 7.0 m
Chiéu dai méng 10.0 m

S6 liéu dia chat :

-16p 1: Cét pha sét .

-16p 2 : Cat min chat vira.
-I6p 3 : Cat pha sét .

-l6p 4 : Cat tho Ian soi.
IL._TRINH TU THI CONG:

1._Thi cong tru:
Buge 1: Xac dinh chinh xac vi tri tim coc, tim dai :

- Xay dung hé thdng coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap.

- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhéi.

Bugc 2 - Thi céng coc khoan nhoi:

- Lap dat hé théng cung cap dung dich Bentonite, hé thdng bom thai vira man khi khoan coc.

- Dung may khoan ti€n hanh khoan coc
- Ha léng cot thép, d6 bé tong coc.
Bude 3 : Thi cdng vong vay coc van:
Lap dung coc van thép loai Lassen bang gia khoan.
Lap dung vanh dai trong va ngoai.
Dong coc dén do sau thiét ke.

Budc 4 : Thi cong bé moéng:

Lap dat may bom x6i hat trén hé néi, x6i hat dat trong hé mong dén do sau thiét ké.
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KHOA CAU PUONG

DO AN TOT NGHIEP

Phdn 1: Thiét ké co so

- XU ly dau coc khoan nhéi.

- 6 bé tong bit day, hut nudc hé mong,

- L&p dung van khuon, c6t thép, d6 bé tong bé mong.
Buoc 5 : Thi cong tru cau:

- Ché tao, 1ap dung da giao van khuon than tru 1én trén bé tru.

- L&p dat c6t thép than tru, d6 bé tong than tru timg dot mot.
Bugc 6 : Hoan thién :
-Thao dd toan bd hé da giao phu trg.
-Hoan thién tru.
2. Thi_cong két cau nhip:
Buréc 1: Chudn by phuong tién :

-Tap két s&n nhip dam ch trén dudng dau cau .
- Lap dung gia ba chan & duong dau cau .
- Tién hanh lao lap gia ba chan .
Bugc 2. Lao Iap nhip dam chd:
- Diing gia ba chan cu I&p dam & hai dau cau .
- Lao dam vao vi tri g6i cau.
- Tién hanh d6 bé tong dam ngang.
- D6 bé tong ban lién két gitra cac dam.
-Di chuyén gia ba chan thi cong cac nhip tiép theo.
Bugce 3. Hoan thién:
-Th&o |18p gia ba chan .
- D8 bé tong mat dudng.
- Lap dung via chan 6 t6 lan can, thiét bi chiéu sang.
- Lap dung bién béo.
III . THI CONG MONG:

Mong coc khoan nhéi dudng kinh coc 1.0m, tua trén nén cat sét. Toan cau c6 2 mg :M1, M2va 6 tru :

T1,T2, T3, T4,T5.
Céc théng s6 méng coc

M1 T1 T2 T3 T4 T5 M2
So, lugng coc trong 6 8 8 8 8 8 6
méng ( coc)
Dudng kinh than coc(m) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Chiéu cao bé coc (m) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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KHOA CAU DUONG Phdn 1: Thiét ké ¢d s¢
Cao do dinh bé coc(m) +6.2 +4.9 +3.3 | +2.185 +2.2 +4.3 +6.2
Caodo daybé coc(m) | +42 | +29 | +13 | 0185 | +02 | +23 42
(Cr:)o domaicocdykiem | oo | ooy | 237 | 2548 | 248 | 227 20.8
Chiéu dai coc du kién o5 95 25 25 o5 25 25
(m)
Cu li oo theo phuang | 0| 40 | 30 | 3 3.0 3.0 3.0
doc cau (m)
Cy li coc theo phuong |- | 30 | 30 | 390 3.0 3.0 475

ngang cau (m)

1. Cong tac chuin bi:

- Can chudn bj day di vat tu, trang thiét bi phuc vu thi cong. Qua trinh thi cong moéng lién quan nhiéu
dén diéu kién dia chat, thuy van, thi cong phirc tap va ham chira nhiéu rdi ro. Vi thé doi hdi cong tac
chudn bi ky ludng va nhiéu gidi phap tmg pho kip thai va cc tinh hudng co thé xay ra. Cong tac chuan
bi cho thi cong bao gém mot s6 ndi dung chinh sau:

- Kiém tra vi tri 16 khoan, cac méc cao do. Néu can thiét co thé dat lai cac méc cao do & vi tri méi
khong bi anh hudng bai qua trinh thi cong coc.

- Chuan bi 8ng vach, c6t thép 16ng coc nhu thiét ké. Chuan bi 6ng d6 bé tong dudi nudc.

- Thiét ké cap phdi bé tong, thi nghiém cap phéi bé tong theo thiét k&, diéu chinh c&p phdi cho phu hop
véi cudng do va diéu kién d6 bé tong dudi nudc.

- Du kién kha nang va phuang phap cung cap bé tong tuai lién tuc cho thi cong dd bé tong dudi nudc.

- Chuan bi cac 16 chira san tao diéu kien thuan loi cho viéc kiém tra chat luong coc khoan sau nay.
1.2.1 2. Cong tac khoan tao 16:

1.2.1.1 2.1.Xac dinh vi tri 16 khoan:
- Dinh vi coc trén mat bang can dua vAo cac mac dudng chuén toa do dugc xac dinh tai hién trudng.

Sai s6 cho phép cla |6 coc khong duoc vuot qua cac gia tri sau:

Sai s6 dudng kinh coc: 5%

Sai s6 do thang dimg : 1%

Sai s6 vé vi tri coc: 10cm
1.2.1.2 2.2. Yéu céu vé gia cong ché tao Iap dung 6ng vach:

- Ong vach phai dugc ché tao nhu thiét k&. B& day 6ng vach sai s6 khong qua 0.5mm so véi thiét

ké. 6ng vach phai dam bao kin nudc ,dd do cing.Trude khi ha 6ng vach can phai kiém tra nghiém thu
ché tao 6ng vach.

- Khi I&p dung 6ng vach c&n phai c6 gia dinh hudng hodc may kinh vi dé ddm bao dung vi tri va do
nghiéng léch.
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- (5ng vach c6 thé duoc ha bang phuong phap déng, ép rung hay két hop vai dao dat trong 1ong
ong.
1.2.1.3 2.3. Khoan tao I6:

- May khoan can dugc ké chac chan dam bao khong bi nghiéng hay di chuyén trong qua trinh khoan.

- Cho may khoan quay thir khong tai néu may khoan bi xé dich hay IGn phai tim nguyén nhan x{ Ii kip
thai.

- Néu cao do nudc song thay di can phéi co bién phap 6n dinh chiéu cao cot nudc trong 16 khoan.

- Khi kéo gau lén khdi 16 phai kéo tir tir can bang 6n dinh khéng dugc va vao 6ng vach.

- Phai khdng ché tdc do khoan thich hgp v6i dia tang, trong dat sét khoan véi tac do trung binh, trong
dat cat sdi khoan vdi t6c do cham.

- Khi chan 6ng vach cham mat da dung gau Iy hét dat trong 16 khoan, néu gap da mé coi hay mat da
khong bang phang phai d dat sét kep da nhd dam cho bang phang hodc cho d6 mét Igp bé tong dusi
nudc cdt lidu bing da dam dé tao mat phang cho btia dap hoat dong. Lic dau kéo bua véi chiéu cao
nhd dé hinh thanh 16 6n dinh, tron thanh ding, sau d6 c6 thé khoan binh thudng.
- Néu sir dung dung dich sét gitr thanh phai phi hap véi cac qui dinh sau :
- D0 nhét clia dung dich sét phai phu hop véi diéu kién dia chat cong trinh va phuang phap sir dung
dung dich.Bé mat dung dich sét trong 16 coc phai cao hon muc nudc ngam 1,0m trg Ien. Khi co muc
nuéc ngam thay déi thi mat dung dich sét phai cao hon muc nude ngam cao nhét a 1,5m.

- Trong khi d6 bé tong , khéi lugng riéng clia dung dich sét trong khodng 50 cm ké tir day 16
<1,25T/m?, ham Iuong cat <=6%, do nh6t <=28 giay. Can phai dam bao chat lugng dung dich sét theo
d6 sau cla ting |6p dat da, dam bao su 6n dinh thanh 16 cho dén khi két thuc viéc do bé tong.
1.2.1.4 2.4. Rira 6 khoan :
- Khi da khoan dén do sau thiét ké tién hanh rita 16 khoan, c6 thé dung may bom chuyén dung hat mun
khoan tir day 16 khoan 1én . Ciing c6 thé dung may nén khi d& dua man khoan Ién cho dén khi bom ra
nudc trong va sach. Chon loai may baom, quy cach dau xoi phu thudc vao chiéu sau va vt liéu can xoi
hat.

- Nghiém cam viéc dung phuong phap khoan sau thém thay cho cong tac rlra 16 khoan.
1.2.1.5 2.5, Cong tac dé bé tdng coc:

- D38 be tong coc theo phuong phap ong rat thang ding.

- Mot s6 yéu cau clia cong tac d6 bé tong coc:
+ Bé tong phai dugc tron bang may. Khi chuyén dén cong trusng phai duoc kiém tra do sut va do
déng nhat. N&u dung may bom bé tong thi bom truc tiép bé tong vao phéu clia 6ng dan.
+ DAu dudi clia 6ng dan bé tong cach day 16 khoan khoang 20-30 cm.
6ng dan bé tong phai dam béo kin khit.
+ D06 ngap sau clia 6ng dan trong bé tong khong duoc nhd hon 1,2m va khong dugc [6n han 6m.
+ Phai d6 bé tong lién tuc, rat ngén thai gian thao ong dan, 6ng vach dé gidm thai gian d6 bé tong
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+ Khi 6ng dan chira day bé tong phai dd tir tir tranh tao thanh cac tui khi trong 6ng dan.

+ Thai gian ninh két ban dau clia bétong khong dugc sém hon toan bo thai gian duc coc khoan
nhéi. Néu coc dai , khéi luong bé tong 6n c6 thé cho thém chat phu gia cham ninh két.

+ Puong kinh 16n nhét clia da dung dé d6 bé tong khong duac I6n han khe hd gitta hai thanh c6t
thép chl gan nhau clia 16ng thép coc.
1.2.1.6 2.6. Kiém tra chat lrang coc khoan nhdi:
- Kiém tra bé tong phai dugc thuc hién trong suét qua trinh cla day chuyén d6 bé tong dudi nudc.

- Céc mAu bé tong phai duoc 18y tir phéu chira 6ng dan dé kiém tra do linh dong, do nhét va dic mau
kiém tra cuong do.

+ Trong qué trinh d6 bé tong can kiém tra va ghi nhat ky thi cong cac s6 liéu sau :

+ T6c do d6 bé tong

+ D6 cam séu clia 6ng dan vao vira bé tong .

+ MU vira bé téng dang Ién trong hé khoan.
3. Thi cdng vong vay coc van thép:

- Trinh ty thi cong coc van thép:
+ Dong coc dinh vi
+ Lién két thanh nep véi coc dinh vi thanh khung vay.
+ X0 coc van tir cac goc Ve gilra.
+ Tién hanh dong coc van dén do chon sau theo thiét ké.
Thuang xuyén kiém tra dé co bién phap x{r i kip thai khi coc van bi nghiéng léch.

4. Cong tac dao dat bang x6i hut :

- Cac lop dat phia trén mat déu la dang cat, sét nén thich hop dung phuong phap xoi hut dé dao dat
ndi ngap nudc.

- Tién hanh dao dat bang may x6i hut. May xoi hit dat trén hé phao chd néi. Khi x6i dén do sau cach
cao do thiét k& 20-30cm thi dimng lai, sau khi bom hat nudc tién hanh dao thd cong dén cao do day
mong dé tranh pha v két cau phia dudi. Sau do san phang, dam chat d6 bé tong bit day.

5. DG bé tong bit day :
1.2.1.7 5.1. Trinh tu thi c6ng:

- Chudn bi ( vat lidu, thiét bi...)

- Bom béténg vao thung chira.

- Cat nut ham

- Nh&c 6ng d6 len phia trén

- Khi nt ham xuéng t¢i day, nhac 6ng d6 len dé nat ham bi ddy ra va ndi len. Bé tong phii  kinday. D6
lién tuc.

- Kéo 6ng I&n theo phuang thang dimng, chi dugc di chuyén theo chiéu ding.
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- Dén khi bé tong dat 50% cudng do thi bom hat nudc va thi cong cac phan khac.
1.2.1.8 5.2. Nquyén tic va yéu cau khi do bé tong:
- Nguyén tac va yéu cau khi d6 bé tong bit day.

- Bétong tuoi trong phéu tut xudng lién tuc, khéng dat doan trong hd mong ngap nudc dudi tac dung
clia ap Iuc do trong luong ban than.
8ng chi di chuyén theo chiéu thang ding, miéng 6ng dd ludn ngap trong bé tong tai thidu 0.8m.
- Ban kinh tac dung cla 6ng d6 R=3.5m
- Dam bdo theo phuong ngang khong sinh ra vita bé tong quéa thira va toan bo dién tich day hd
mong dugc phd kin bétdng theo yéu cau.
- Nut ham: khit vao 6ng dé, dé& xuéng va phai néi.
_Béténg:  +Co6 méac thudng cao han thit k€ mot cap
+ C6 d6 sut cao: 16 - 20cm.
+ C6t liéu thuong bang soi cudi.
- D6 lién tuc, cang nhanh cang t6t.
- Trong qua trinh d6 phai do dac, ki ludng.
1.2.1.9 5.3. Tinh toan chiéu day Iop bé tong bit day:
a) Céc s6 liéu tinh toan:
Xac dinh kich thudc day hd méng: Bon vi (cm)

BE TRU HO MONG
g %
70 @ @ © ® 6 o ©o
S S S
(3p] Yo} N~
.0 © @6 6 o o o o
~ -k
4108—300—+—300—+—300—+100 B
1300
Tach: [=11+2=13m
B=5+2=Tm

Goi h, :la chiéu day I6p bé tong bit day .
t :la chiéu sau chon coc van (t>2m)
Xac dinh kich thudc vong vay coc van ta lay rong vé méi phia clia bé coc 1a 1 m. Coc van st dung la
coc van thép .
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MAT CAT TAI TRU T2 MAT BEN TRU T2
+—+—200—+—200—+—200—+—200—+—+100 +—200—
[160F  #60F  +60F 60 60+ | 2 &S
w Yo)
NS T
L 200+ 25+ 25
o
L L &
o0
—250—+
175
B +~+50
15072 4
500 o
300
ol 50
100

UV

vuv

gaviv]

Sa db bé tri coc van nhur sau:

<

i j’:O.SM +5

% S ﬂﬁgjﬂm

F—t—+Hb#

b) Tinh toan chiéu day IGp bé téng bit day:
a.*Piéu kién tinh todn:
ap luc ddy ndi clia nuéc phai nhd hon ma sét gitta bé tong va coc + trong Iugng cla I6p bé tong bit
day.
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6.Qy, h, +u,. ll E]b +Ku,. [2 ]]b En 2 7,(H+h)Q

- Vo HQ >
€Qy, +u,. [l}k'UZ' [2 Eﬂ—Q}/n B

= h, Im

Trong do :
H : Khodng cach MNTC t6i day dai = 5.185 m
h,: Chiéu day I6p bé tong bit day
m=0,9 hé sd diéu kién lam viéc.
n =0,9 hé so vuot tai.
Y, - Trong luong riéng clia bé tong bit day v, = 2,4T/m2.
v, : Trong lugng riéng cta nudc v, =1 T/m2.
U,: Chu vicoc = 3,14x1=3,14 m
7, : Luc ma séat gira bé tong bit day va coc 1, = 4T/m’.
k: S6 coc trong méng k =8 (coc)
Q : Dién tich hé mong. (MG rong thém 1m ra hai bén thanh dé thuan lgi cho thicong)
Q=13x7=91m?.
T, : Luc ma sat gilta coc van vdi 6p bé tong:
T, = 3T/m?,
u,: Chu vi tudng cocvan =(13+7)x2 =40m
1x5.185x91

= =2,5m>1m
(0,9x91x2,4 +40x3+8x3,14x4)0,9 —91x1

= h,

Vay ta chon h,=2,5m
b.
C.

d.* KIEM TRA CUONG PO LOP BE TONG BIT PAY:
- Xac dinh h, theo diéu kién I6p bé tong chiu udn.

- Ta cat ra 1 dai cé bé rong 1a 1m theo chiéu ngang ciia ho méng dé kiém tra.
- Coi nhu dam don gian nhip 1 = 11m.
- S(r dung bé tong mac 200 co R, = 65 T/m?.
- Tai trong tac dung vao dam la q (t/m)

q=P, =0y =7 (Hthy ) = hy. vy

q=1.(78+hy)-24h, =78-14.h,
+ M6 men I6n nhat tai tiét dién gitra nhip 1a :
_ql?  (7,8-1,4h).17

|\/Imax -
8 8

=117,975-21175.h,
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+ Mdmen chdng uon :
bh*> 1hZ h}

6 6 6
+ Kiém tra (ng suét :
M_. 6.(117,975-21175h,)

Onax = T = 2 <65 T/m2
w h

W =

Ta c6 phuong trinh bac hai:
65.n% +127,05h, —707,85=0

Gidirata co: h,=2,46 m>1m

Vay chon chiéu day I6p bé tong bit day h,= 2,5 m lam s liéu tinh toan.

1.2.1.10 5.4. Tinh toan coc véan thép:

a.Tinh do chon sdu coc vdn:
- Khi da d6 bé tong bit day xong, coc van dugc tua 1én thanh bé tong va thanh chéng (co lien két)
nén coc van lat xoay quanh diém O

Dat duai day mong:

4cat :v,=1.6 (T/m?); ¢"=35° .

Hé s6 vuot tai n,=1.2 dai véi ap luc chd dong.
Hé s6 vuot tai n,=0.8 ddi véi ap luc bi dong.
Hé s6 vuot tai n,=1.0 déi véi ap luc nude.

So d6 tinh do chon sau coc van:

7jQ0.5m » MC=+5M

= d £
wy
S
9@ CDTN=+2,5
P1 £
2 j? =y
P3 o
> |3 -
0 2 F2.68M
P1 2 Po T 4
5 ez =i T
i <<\ P5 Jv

Hé s6 ap Iuc dat chd dong va bi dong xac dinh theo cong thirc sau:
Chirdong:  K,=tg*(45" ¢/2) = tg*(45°-35°/2) = 0.27
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Bi dong: K, = tg°(45%+¢/2) = tg*(45° + 35°/2) = 1.92
- Trong lugng don vi »* clia dat dudi muc nudc sé tinh toan nhu sau:
y =y —m=210=1(T/m?)
- &p luc do nudc:
P,=0,5*yn*H? =0,5*8,3° = 34,445 (T)
P,= v, H,*t=8,3*t(T)
- ap lyc dat chd dong:
P,=K,n,*0,5*H?y" =0.27*1, 2* 0,5*4,5° *1 =3,28 (T)
P, = (d+0.5)(t-d) », K, n, =(2 + 0.5)(t-2)x 0.27x 1.2=0.81 (t-2) (T)
P,=05(t-d)*y K,n,=0.5(t-2)*%0.27x1.2=0.162(t-2) (T)
- ap luc dat bi dong
Pe=H.t.y.K,n, =83 xtx1x3.69x0.8=245t (T).
P,=0,5.t2 v. K,.n, = 0.5xt’x1x1.92x0.8 = 0.768 t* (T)
Phurang trinh 6n dinh 14t sé béng :

H. H t+d
Pl 3 +F>3?+|:)4 +

p2+d o (ptipLip Zyges (1
2 3 2 2 3

thay cac so liéu trén vao phuong trinh (1) ta c6 phuang trinh :

<> 95.3+4.92+0.405*t> 1.62+0.108t>- 0.108t — 0.216=0.486t° +15.58t*
<> 0.486t°+ 15.067t*+ 0.108t — 98.384 = 0

Giai phuong trinh bac 3 ta co: t=2.456 m.

Péantoanchon: t=25m
Chiéu dai coc van chon: Looe y4n=8.3+2+0.5=10.8m = Chon L =11m.

2. Chon coc van thoa man yéu cau vé cuong do:
Sa d6 tinh toan coc van coi nhur 1 dam gian don véi 2 g6i la diém 0 va diém neo thanh chéng:
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jEO.Sm ) MNTC= +5M
T = | N
[} O E
!
o0
I | CBTN=25M
] ir T g
- 5 EZE
oL 5
0 ' 2,68M

e R E

%t:2m

* Tinh todn dp luc ngang:

Ap lyc ngang clianuéc: P, =1,. H, = 1x8.3= 8.3(t/m)
Ap Iyc dat bi dong : P, = v4.Hy. tg% (45° -0 12).
=> P, =1,5x8.3xtg*(45" - 17.5%) =3.36(t/m)

a.Tai vi tri ¢6 Q=0 thi mémen M I6n nhat:
TimM,.,:

o \\m

Pd\\m
A B

RA [RB
2 8.3m ‘

#

Theo so do :

* *
_0waar, —p 8342783 83,2783
2 3 2 3

2
<SR, =(P, +P)£—(336 83)§—3226(T)
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SM, =0<8.3R, = (P, + Pd)*8;23*8.3(5.45—

2*8.3}

3.36+8.3j*8.3*(8 5283

8.3 2

; j:16.13(T)

< R :(
Gia st vi tri Q=0 nam céach g6i mot doan 0 < x < 8.3m
Ta co:

(9+a,)

q,.(h+x) 2.(H,—x)

M, =R,.(H, = X)-R, X+
« =Ra-(H;=0)-R, > :

X2
.?—

(1)

Véi:q, =W ,q=p, +p, =8.3+3.36=11.66(T /m).

1
X_z_q-(Hl_X) (Hl_x)z
4 H, 3

(1)= Ry.(H, —X)— RA.x{q +Hi.(Hl—x)} 2

1
Thay so vao (2 )ta c6 phuong trinh bdc 3:
M, =0.12x*+5.81x* -16.02x -133.87(1)

d=M,
dx

=0 0.36x*-11.62x-16.02=0

Giai phuong trinh trén ta co:
X=3.36;x,=-1.3

Chon x = 3 lam tri s§ dé tinh, ta co:
My, 31.43Tm

Kiém tra:

Cong thirc: o = % <R, =2000 kG/cm?.

yc
+ Vi coc van thép laxsen IV daiL = 11 m, c6 W = 2200 cm”.

_31.43x10°

Do d6 o =1428.64(kG / cm?) <R, = 2000 (kG/ecm? ).

1.2.1.11 5.5. Tinh toan nep ngang :
Nep ngang dugc coi nhur dam lién tuc ké trén cac g6i chiu tai trong phan bd déu:
+ Cac goi la cac thanh chdng véi khoang cach gitta cac thanh chdng la:

| =2 -3m: Theo chiéu ngang.

l, =3 m: Theo chiéu doc.

+ Tai trong tac dung Ién thanh nep la phan luc géi R tinh cho 1m bé rong. R; =8.8 T

So do tinh :
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2000 3000 —+2000
| e e el

1
I

1
I

g=R=16.13T

1
I

2000430003000+ —3000-+20001
I
I
+2000+—3000—+—3000—+—3000—+2000+

Jﬁ2OOO J—SO%O 42000 l

Momen I16n nhat M., dugc tinh theo cong thirc gan dling sau :

max

_gl® 16.13x3
max 10

Chon tiét dién thanh nep theo cong thirc :

M
= —MX R =2000 (kg/cm?
w. <R (kglcm®)

yc

5

LW M g _ 14.517x10
R, 2000

M =14.517 (Tm).

o-max

= 725.85 cm®.

= Chon thanh nep ngang dinh la thép chr | c6:
W, >W, =725.85 cm’.

1.2.1.12 5.6. Tinh toan thanh chéng:
Thanh chdng chiu nén bdi luc tap trung.

Lyc phan bé tam giac: q = p, + p; =8.3+3.36 =11.66 (T)

+ Phan luc tai A Iy mo men d6i véi diém B:
H H
M, =0<R,.L,-q—.—
A B 2 q 2 3
(L, = H =8.3m)
gH H gH 11.66x83
® 2L,°3 2*3  2*3

=16.13(T)
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Rg=B=16.13 (T)
+ Duyét thanh chiu nén:

<k
Véil,= 2.1,= 6m (chiéu dai thanh chiu nén)

Taco: i= 788 =12.617
49

Chon nep dimg co: | =7880 cm*

<0 an

F,,=49.5 cm’
ok 600 _ 4o
i 12.617

VY 4755
$=1-0,8|—| =1-0,8.| ——| =0,819

100 100

*1N3

o A 1613710 =397.87(kG / cm?)

4.F, 0819%495
V6i : 0 =397.87(kG /cm?) < o, =1700(kG /cm?)

=>Thanh chéng dat yéu cau
6. Bom hut nudc:
Do ¢6 coc van thép va bé tong bit day nén nudc khong tham vao hé mong trong qué trinh thi cong,
chi can b6 tri may bom dé hat hét nudc con lai trong hé méng. Dung 2 may bom loai C203 hit nudc tur
cac giéng tu tao su kho rao cho bé mat hé mong.

7. Thi cong dai coc:

- Trude khi thi cong dai coc can thuc hién mot cong viéc co tinh bat budc do 1a nghiém thu coc, xem
xét cac nhat ky ché tao coc, nghiém thu vi tri coc, chat luong bé tong va cot thép clia coc.

- Tién hanh dap dau coc.

- Don dep vé sinh hé mong.

- L&p dung van khuon va b6 tri cac Iui cét thép.

- Tién hanh d6 bé tong béng 6ng d6.

- Bao dudng bé tong khi di f . thi thao d& van khuon.
IV. THI CONG TRU:

- Céc kich thude co ban cla tru va dai nhu sau:
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MAT CAT TAI TRU T2 MAT BEN TRU T2
100+—+—200——200—+—200——200—+—+100 200+
I ﬁ\ﬁ F—
(W60 60-  +60F  #60-  +60* | S =)
- Y T
L 200—+ 25+ 25
o o
o o
8 - =
~—250—+
i

100——300—100¢

+106—300—+—300—*—300—*10¢
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1. Yéu cau khi thi cong:

- Theo thiét ké ky thuat tru thiét ké |a tru dac bé tong toan khéi, do do cong tac chl yéu cla thi cong tru
la cong tac bé tong cot thép va van khudn.

- Dé thuan tién cho viéc 1ap dung van khuon ta du kién sir dung van khuon Iap ghép. Van khuon duoc
ché tao timg khéi nho trong nha may dudc van chuyén ra vj tri thi cong, tién hanh 1&p dung thanh van
khuon.

- Cong tac bé tong duoc thuc hién bdi may tron C284-A cong suat 40 m*/h, sl dung dam dui bé tong
ban kinh tac dung R = 0.75m.

2. Trinh tu thi cdng nhu sau:
- Chuyén céc khéi van khuon ra vi tri tru,1ap dung van khuon theo thiét ké.

- D0 beé tong vao 6ng d6, trudc khi d6 bé tong phai kiém tra van khuon lai mot 1an nira, boi dau len
thanh van khuon tranh hién tugng dinh két bé tong vao thanh van khuén sau nay.

- D0 bé tong thanh ting 16p day 40cm, dam & vi tri cach nhau khong qua 1.75R, thai gian dam 1a 50
giay mot vi tri, khi thdy nudc ximang ndi 1én la duoc.Yéu ciu khi ddm phai cdm sau vao I6p ci 4 -5cm,
d6 dam lien tuc trong thdi gian 16n hon 4h phai ddm bao do toan khéi cho bé tong tranh hién tuong phan
tang.

- Bdo dudng bé tong :Sau 12h tir khi d6 bé tong co thé tudi nudc, néu trdi mat tudi 3-4 1an/ngay, néu
trai néng c6 thé tudi nhiéu han. Khi thi cong néu gap troi mua thi phai co bién phap che chan.

- Khi cuong do dat 55%f'c cho phép thao d& van khuon. Qua trinh thao d& ngugc véi qua trinh Iap
dung.

3. Tinh vén khudn tru:

L2.23.1. Tinh vin khuoén dai tru.

- Daicokichthudc:axbxh=82x5x2(m).
- Ap lyc tac dung Ién van khuon gém co:

+ dp luc bé tong tuoi.

+ Luc xung kich cuia dam. q]
Chon may tron bé tong loai C284-A c6 cong suét d6 Q= 40m?h. .
Va dam dui cé ban kinh tac dung 1a 0,75m. - 0
Dién tich dai: 8.2 x 5 = 41 m? A
Sau 4h bé tong dé lén cao duac: z K
i
0 o
<— N N
N Trang; 190
%
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h=3Q _40%4 _ 5 490m) > 0.75(m)
F 4

Gia s dung 6ng voi voi dé d6 luc xung kich 0,4T/m?,
Ap lyc ngang tac dung lén van khuon la:
+ Do 4p luc ngang ctia bé tong tuoi:
q,=400 (Kg/m?®)=0.4 (T/m?*) n=13
+ Luc xung kich do dadm bé tong: h > 0,75 m nén
0,=2.4x0.75x10° =1800Kg / m?

Biéu d6 ap Iuc thay déi theo chiéu cao dai nhung dé don gidn héa tinh todn va thi cong ta coi ap luc
phan bo déu:

1800075 | 1800 2.15+ 400x3.9

tCm 2 2
= =1967.24(kg / m
q 39 (kg /m?)

q"=1.3 x 1967.24=2557.4 (kg/m?)

Chon véan khuon tru nhu sau:

Nep ding 16x16¢cm
/ 1 1 o
v | |
\ \ \
e bl e
8 ~~| || | || == 2
| \ \
PRttt TN
| | |
| \ \ L
| | | 4120]20
/Thanh céng@ 14 Nep ngang 12x14cm
I 1 v N T =3 Y VAN <1 I2) A VN <) B2} d B 52 v
T g
o
N
Van khuodn ding 20x4cm ﬁ ? %ﬁ

16 1 1
Fs0 St 1m0

4 4

[2.33.2. Tinh vin dine:
Tinh toan véi 1m bé rong clia van
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So d6 tinh toan:

¥ S A S S A S N A s s e |

1m
% 80 Zﬁ 80 Zﬁ

0.04m

Momen udn 16n nhat:

_ql* _2557.4x0.8°

max— =163.674kgm
10 10
Kiém tra theo diéu kién nén uén clia van :
o= Mo, <R,
w
2 2
Vi W= b‘g _ X004 4 600267 (m?)
-4
=>c= 167.674x10" _ 61.3 (kg/em?) < R, = 130 (kg/cm?)
0.000267

=> Thoa man diéu kién chiu luc
Kiém tra d6 vong :

5q1* I

" 384EJ 250

Trong do :
- E :modun dan héi cla gb E,= 90.000 (kg/cm?)
- | :chiéu dai nhip tinh toan 1 =80 cm
- J  :mbmen quan tinh 1m réng van khuén
bs®  1x0.04°
12 12
- q/la tai trong tiéu chudn tac dung lén van khuon.
q = 19.67 (kg/cm)

4
== 290780 0m <89~ 0.320m
384x9x10" x533 250
=>V/4y dam bao yéu cau vé do vong.
[.2.4 3.3. Tinh nep ngang:
- Nep ngang dugc tinh toan nhu 1 dam lién tuc ké trén cac g6i la cac thanh nep dimg.

J= = 5.33x10° (m*) = 533 (cm?)

- Tai trong tac dung 1én van dung rdi truyén sang nep ngang.
- Vi khodng cach nep ngang I6n nhat la 1.5m ta quy d6i tai trong tir van dimg sang nep ngang.
Onepngang = O 11 = 25574 x 0.8 = 2045.92 (Kg/m)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké'cd s¢
So d tinh:
IR j
L i L i e

+ Momen 16n nhat trong nep ngang:
_ql* _2045.92x15°

M e = 460.332kgm
10 10
+ Chon nep ngang kich thudc (12 x 12cm)
2 2
W o h.o _12x14 _ 392em?
6
+ Kiém tra (g suét:
_ M _ 460832 _ 117 43kg / cm? <130kg / cm?
W 392
v'+ Duyét dé vong:
po Lol
48 E.J
3 3
3 bh® 12x14 _ 27440m*
12
Oyong =0, =1967.24x 0.8 =1573.79kG / m

~ 1 gl 1 15.74x150°
48 E.J 48 9x10*x 2744

Két luan : nep ngang dd kha nang chiu luc
[2.53 4. Tinh nep diing:

- Nep ding dugc tinh toan nhu 1 dam don gidn ké trén 2 géi, chiu luc tap trung dat & gitra nhip do tai
trong tlr nep ngang truyén xudng

P,=x, = 2045.92x 1.5 = 3068.88 (k)

=0,00448cm < @ =0,6cm
250

+ So db tinh toén:

il
- . A \ A E
+ Moémen:
M ox = %I = w =818.368Kgm
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+ Chon nep dung kich thudc (16x16) cm:
ho? 16x16°

W = =682.7cm?
6
+ Kiém tra (g suét:
M _B18988 _119.87kg/cm® <130kg / cm?
w 682.7
+ Duyét do vong:
_ql®
48.E.J
3 3
I b.h _ 16x16 _5461m*
12
Ohong = 0°X1, =1967.24x1.5 = 2950.86kG / m

3 3
_al 29580 goa970m <220 _ 0, 40m
4BEJ  48x9x10° x5461 400

_Két ludn : nep ding dd kha nang chiu luc

2.6 3.5. Tinh thanh cdng:
- Luctrongdaycang:R=(p+q)l, x|, =(200+1800)x0.8x1.5 = 2400Kg
- Khodng cach thang cang: ¢ = 1.5m

- Dung thang cang la thép CT3 c6 R = 1900kg/cm?.
—> Dién tich yéu cau

S _ 2400 =1.263m?

"R 1900
=>Dung thanh cang ®14 ¢6 F = 1.54 cm?
L2.7 3.6. Tinh todn 26 vanh luoc:

- Ap Iyc phan b clia bé tong lén thanh van: p,, = 2.4x 0.75=1.8(T/m?)

- Ap lyc ngang do dam bé tong: p, = 0.2T/m?
- Tai trong t6ng hop tinh toan tac dung Ién van:
q, = (p, + Py)x1.3x0.5=(1.8+0.2) x1.5x 0.5 =1500 Kg/m?

xD 1500x3
B

- Tinh toan vanh lugc chiu lyc kéo T:

tt
- Lucxéddautron: T =k — 2250 (Kg)

+ Kiém tra theo cong thtrc: %s R,

Trong do:
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F: dién tich da gidm yéu cla tiét dién vanh lugc
R, : cuong do chiu kéo cla gb vanh luge R, = 100kg/cm?
T 2250

= F=6b>—
R, 100

= 22.5cm?

Tir d6 chon tiét dién g6 vanh lugc : & = 4cm ,b=12cm. Co F= 4x12=48cm’
L.3
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1.4 CHUONG 2 : THI CONG KET CAU NHIP
1.5 1._YEU CAU CHUNG:
- S0 d6 cau gébm 6 nhip :(6*30)m
- Chon t6 hap gi4 lao cAu dé thi cong lao 1&p dam .
-VV6i ndi dung dé an thi cong nhip 30m , mat cat ngang cau gébm 5 dam T chiéu cao dam

H = 1.6m, khoang cach gita cac dam S = 2m
1.6 11._TINH TOAN SO BO GIA LAO NUT THUA:
Céc t6 hap tai trong dugc tinh toan xem xét t6i sao cho gia lao nat thira d&m béo 6n dinh, khong bi 1t
trong qué trinh di chuyén va thi cong lao Iap, déng thdi ddm béo kha nang chiu luc
- Trwrdng hop 1: T6 hop tai trong bao gom trong lugng ban than gia lao nat thira. Trong qué trinh di
chuyén gia nut thira bi hang & vi tri bat loi nhat. Phai kiém tra tinh toan 6n dinh trong trudng hop

nay.
- Trurdng hop 2: T8 hop tai trong tac dung bao gdm trong luong ban than gia lao nt thira va trong
lugng phién dam. Trong qua trinh lao I&p can tinh toan 6n dinh cac thanh bién dan
1. Xac dinh cac théng sé cd ban clia gia lao nut thita:

- Chiéu dai gia lao nut thira :
L,=2/3 L, =20.0m
L, =11 Ly, =1.1x30=33m —chonlL,=33m.
- Chiéu cao chonh, =4 m, h,=6m
So db gia lao nit thira

2m L1=20m L2=33m L
1 %/ POl TRONG W _~ XELAO DAM I 2m
F i
03 ¥l hl=4m ” | h2=6m
= 4
A B Cc -

- Trong lugng gié lao nat thira trén 1 m dai = 1.25T/m
- Trong lugng ban than tru tinh tir trdi sang phal la: G, =05T; G,=06T
- Trong lugng ban than tru phu dau ndtthra: G,=05T
khi t6 hop gia lao cAu di chuyén tir nhip nay sang nhip khac tru phu clia gié lao cau chuan bi ha xuéng
m tru .
Khi d6 dam tu hang So dé xac dinh d6i trong P nhu sau:
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P+G1=P+0,5(T)
q=1,25(T/m)
Ebb by b e bbby vy bbb bbby e b gy bbb
AR B C
L1=20m L2 =33m |

G2=0,6(T) G3=0,5(T)

2. Kiém tra diéu kién 6n dinh clia gia lao nit thira quay quanh diém B:

Taco M, <0.8 Mg (1)
+ M= G, x L, + gxL,xL,/2 = 0.5x33 + 1.25x33%2 = 697(T.m)
+M, = (P+0.5) x L, + gxL%/2 = (P+0.5)x20 + 1.25x 202 =20P+260(T.m)
Thay cac dir kién vao phuang trinh (1) ta c6 :
697 <0.8 x (20P +260) = P >30.56 T
chonP=31T
- Xét momen |6n nhat tai géi B : Mg = 697 (T.m)
- Luc doc tac dung trong cac thanh bién :

B
o= o897 _ 457
h 2

N

(h=2 chiéu cao dan)

* Kiém tra diéu kién 6n dinh cda thanh bién:

o= TF <R =1900(kg/cm?)

®
Trong dod : N la luc doc trong thanh bién N =348.5T
@ :hé sd udn doc phu thudc vao do manh A

véi A =1,/ |, chiéu dal tinh toan theo hai phuong lam viéc =2 m

Chon thanh bién trén dan dugc gép tur 4 thanh thép goc (250x160x18) (M)
Dién tich : F =4 x 71.1= 284.4 cm?

Ban kinh quan tinhr, =7.99, r, =4.56 chonr,;, =r, = 4.56 cm

A = 1o 200, 43.86 : Tra bang co ¢ =0.868
4.56

r-min
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N _ 348500

= = 1411.7 (kGlem?)
p*F 0868*284,4

Thay vao céng thuc : o, =

Vay 6., < R=1900 Kg/cm® dam bao.

1.7 111 TRINH TUTHI CONG KET CAU NHIP:

- L3p dung t6 hop gia lao nut thira, 1ap dung hé théng dueng ray cla t6 hop gia lao nat thira va
xe goong van chuyén

- Di chuyén t8 hop gia lao nut thira dén vi tri tru T,

- Panh dau tim dam, sau d6 van chuyén dam BTCT bang xe goong ra vi tri sau mé dé thuc hién
lao I&p dam & nhip 1

- Van chuyén dam dén t6 hop gia lao nat thira dung baldng , kich nang dam va kéo vé phia trudc
(van chuyén dam theo phuong doc cAu)

- Khi dam dén vi tri can 1ap dat dung hé théng banh xe va baldng xich dat 1én 2 dam ngang clia
t6 hap gia lao nit thira, di chuyén dam theo phuong ngang cau va dat vao vi tri g6i ca
- Trong qua trinh dat dam xuéng g6i cau phai thuong xuyén kiém tra hé théng tim tuyén dam va gbi
cau. Cong viéc lao 1ap dam duoc thuc hién thr tu tir ngoai vao trong

- Sau khi I&p xong toan bo s& dam trén nhip 1 tién hanh lién két tam chiing véi nhau va di chuyén
gia lao dé lao 1ap nhip tiép theo. Trinh tu thi cong lao I&p tién hanh tuan tu nhu nhip 1

- Sau khi lao 18p xong toan bé cau thi tién hanh I&p dat van khuon,cot thép d6 bétong méi néi va
dam ngang

- Lap dat van khuon , c6t thép thi cong go chan xe , lam khe co gian cac 16p mat dudng va lan

can
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