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LGOI CAM ON

D6 4n tot nghiép 1a su téng hop nhitng kién thiic cdc mon hoc duge trang bi trong
nha truong ciing nhu cac kinh nghiém ma sinh vién thu nhan dugc trong sudt qua trinh
nghién citu hoc tap, thuc tap va lam dé an. N6 thé hién céc kién thiic co ban ciing nhu kha
nang thuc thi cac y tudng truéc mot cong viéc thuc t€, 1a budc ngoat vo cung quan trong
dé cho sinh vién d4p dung mot cach khoa hoc tét ca nhitng 1y thuyét duge hoc vao thuc t€
cong viéc sau nay. Pong thoi né ciing 12 mot 1an sinh vién dugc xem xét, tong hop lai
toan bo cac kién thic cua minh Iinh hoi duoc, thong qua su huéng dan, chi bao cta céac
giang vién da truc ti€p tham gia giang day trong qua trinh hoc tap va nghién ctu suét
khéa hoc 2009 — 2013 clia cdc c4 nhan, toan thé sinh vién 16p XD1301C Truong Pai hoc
Dan Lap Hai Phong.

Do an t6t nghiép dugc hoan thanh véi su nd luc ciia ban than va su gidp dd, chi bao
tan tinh ctia cdc gido vién tham gia huéng dan, dac biét 1a Co gido Thac sy Bui Ngoc
Dung da truc ti€p tham gia chi dao, theo ddi trong su6t qua trinh thuc hién do dn nay. Tuy
nhién do su han ché€ vé kién thitc chuyén mon ciing nhu kinh nghiém thuc t€ ctia ban than
nén khong thé tranh khoi nhiing sai s6t. Ching em rat mong nhan dugc sy quan tam, xem
xét va chi bao clia cdc thdy co gido dé d6 4an tot nghiép s& duoc hoan chinh hon, gidp
ching em hoan thién hon nita kién thitc chuyén mon ctia minh dé khoi b& ngd trudc
nhiing cong viéc khoé khan sau khi ra truong nhan nhiém vu.

Dé c¢6 dugc thanh qua nhu ngay hom nay em xin chan thanh cam on su hudng dan
tan tinh ctia Thay c6 gido : Th.S Bui Ngoc Dung, Th.S Trdn Anh Tuén ciing nhu toan thé
cac Thay co gido trong khoa Cau_bPuong Truong Pai hoc Dan Lap Hai Phong da giup d&
em trong qud trinh hoc tap va thuc hién d6 4n tot nghiép. Mot 1an nita kinh gt dén céc
Thay co6 gido 16i chic stc khoe!

Hai Phong ngay 18 thdang 01 nam 2014

Sinh vién

Pham van Dung
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PHAN |
THIET KE CO SG

CHUONG | : GIOI THIEU CHUNG

I. NGHIEN cUU KHA THI
1. GIGI THIEU CHUNG :

Khu kinh t€ Nghi Son nam phia Nam tinh Thanh Héa, trén truc giao luu Bac - Nam
cua dat nude, cach Thi do6 Ha Noi 200 Km vé phia Nam, 1a c4u néi gitta ving Bac Bo véi
Trung Bo, Tay Bac va Nam Bo, vdéi thi trudng Nam Lao va Dong Bac Théi Lan. Nghi Son
c6 Cang bién nudc sau, da duoc quy hoach xay dung cum cang cho Tau 50.000 DWT cap
bén. Cang Nghi Son c6 tiém nang phat trién thanh mot trong nhiing cang bién 16n nhat ca
nudc voi nang luc x€p dd 1én dé€n hang tram triéu tAn/nam.

Tu nhitng tiém nang va 1oi thé€ trén, ngay 15/05/2006 Thu Tuéng Chinh Phu da c6
quyét dinh s6 102/QD - TTg vé viéc thanh 1ap va ban hanh Quy ché hoat dong cua Khu
Kinh T¢& Nghi Son, day that su la thoi co va van hoi rat thuan lgi, tao da gitip Thanh Hoéa
¢6 budc phat trién mdéi, nhanh manh, viing chéc trén con dudng Cong Nghiép hoa, hién
dai héa dat nude.

Theo Quyét dinh ctia Thi Tuéng Chinh Phu,Khu kinh t€ Nghi Son ¢6 tong dién tich
18.611.8 ha, trén pham vi 12 xa thu¢c huyén Tinh Gia.

Nghi Son dugc xay dung v6i muc tiéu phdt trién thanh Khu kinh t€ téng hop da
nganh, da Iinh vuc véi trong tdm la cong nghiép nang va cong nghiép co ban nhu : Cong
nghiép loc héa dau, cong nghiép luyén can thép cao cdp, cong nghiép sira chita va dong
md&i Tau bién, cong nghiép nhiét dién, cong nghiép vat liéu xay dung, san xuat hang tiéu
diing, ché€ bién va xuat khau... Vi tiém nang loi th€ va vi tri thuan loi Khu kinh t€ Nghi
Son s& tré thanh mot khu vuc phat trién nang dong, mot trong diém phat trién & phia Nam
cua vang kinh t€ trong diém Bic Bo, tao dong luc manh dé thic day, 10i kéo kinh t€ - xa
hoi cta tinh Thanh Héa va cdc tinh lan can phét trién nhanh, thu hep khoang cich véi
viing kinh t€ trong di€ém Bac Bo va véi ca nudc.

Pé thuc hién muc tiéu phat trién Khu kinh t€ Nghi Son, Chinh Phu Viét Nam da ban
hanh va cho dp dung chinh sich wu dai cao nhat cia Nha nudc Viét Nam danh cho céac
nha dau tu ¢6 du 4n dau tu vao Khu kinh t€ Nghi Son. Phat trién Khu kinh t€ Nghi Son 1a
muc tiéu va nhiém vu trong yéu cua tinh Thanh Héa trong giai doan 2006 - 2015. Sau hon
3 nam thanh 1ap, dugc su quan tdm cua Chinh pht Viét Nam, tinh Thanh Héa da uu tién
danh nguon luc tai chinh cao nhét cho dau tu xay dung ha tang k§ thuat Khu kinh té& : Cac
cong trinh bién (bén cang,dé chin séng, nao vét ludéng...) Cong trinh xay dung dudng
giao thong, xay dung hé thong cip nudc, cip dién,cac khu tai dinh cu... dong loat dugc
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trién khai xay dung véi téng von ddu tu hang ngan ty dong. Cong tdc giai phong mat bing
da va dang dugc tinh Thanh Hoa thuc hién vé6i su quyét tAm nd luc cao nhat nhiam tao
diéu kién thuan loi cho nha dau tu dugc giao dat trién khai thuc hién du 4n ding tién do.

Sau hon 3 nam thanh lap, Khu kinh t€ Nghi Son da thu hut dugc 29 du dn dau
tu,téng mitc v6 dang ky dau tu trén 8,5 ty USD. Trong d6, Du 4n Khu lién hop loc héa
dau Nghi Son c¢6 von dau tu trén 6 ty USD la mot trong nhitng du dn dau tu nudc ngoai
16n nhat ctia Viét Nam,du kién sé xay dung xong va van hanh thuong mai vao nam 2013.
Ngoai ra con cac du an khac nhu: Nha may Xi mang Nghi Son (lién doanh véi Nhat Ban),
nha mdy xi mang Cong Thanh,nha mdy nhiét dién,nha mdy luyén cén thép Nghi Son
v.v... dang hoat dong hoic trién khai x4y dung,g6p phan thic ddy Khu kinh t€ Nghi Son
nhanh chéng phét trién try thanh Trung tAm cong nghiép 16n clia dat nudc.

Dén v6i Khu kinh t€ Nghi Son nha dau tu s€ dugc huéng dan va giai quyét cac thu
tuc hanh chinh theo co ché€ “mot cira, mot ddu m6i” nhanh chéng va thuan 1gi. Véi tiém
nang va loi thé dac thu riéng biét so véi cac khu vuc khac cung v6i moi truong dau tu va
kinh doanh dic biét thuan loi, Khu kinh t€ Nghi Son la co hoi, 1a diém dén thanh cong
clia cac nha dau tu.

Chinh vi lé dé viéc xdy dung co sd ha tang,giao thong di lai luon la cong viéc hang
ddu trong chién luoc phat trién cia Khu kinh t¢’ Nghi Son. Trong dé du dn trién khai xdy
dung Cdu Vang va mot so cdy cdu khdc ciing la mot chién lugc ddang duoc chii trong.

1.1. CAN CU LAP DU AN
» Ngay 15/05/2006 Thu Tuéng Chinh Phu da cé quyét dinh s6 102/QD - TTg vé viéc
thanh 14ap va ban hanh Quy ché hoat dong cua Khu Kinh T€ Nghi Son.
» Can ctt két qua thadm dinh thiét k€ co s& cac du 4n ddu tu xay dung trong khu kinh t&

Nghi Son va cac khu cong nghiép trén dia ban tinh Thanh Hoéa.

» Can ct van ban s6 1448/CDS — QLDS ngay 14 thang 8 nam 2001 cta cuc duong
song Viét Nam.
1.2. PHAM VI CUA DU AN

Theo Quyét dinh cia Thu Tuéng Chinh Phi,Khu kinh t€ Nghi Son ¢6 téng dién tich
18.611.8 ha, trén pham vi 12 xa thudc huyén Tinh Gia.

2. DPAC DIEM KINH TE XA HOI VA MANG LUGI GIAO THONG
2.1. HIEN TRANG KINH TE XA HOI
2.1.1. VE NONG, LAM, NGU NGHIEP

Nong nghiép tinh da tang véi toc do 6,3% trong thoi ky 2000 - 2002. San xuit nong
nghiép phu thudc chi yé€u vao trong trot, chi€ém 75% gia tri san luong nong nghiép, con
lai chan nuoi chiém 25%.
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Ngoai ra tinh c6 dién tich dat 1am nghiép 16n thuan 1gi cho viéc trong ciy va chan
nuoi gia stc, gia cAm. K& dén mo hinh trong c6i dé san xuét chi€éu & huyén Nga Son, mo
hinh tréng san, mia duong & huyén Tinh Gia...va mot s6 mo hinh tiéu biéu khéc.

Mot diéu thuan lgi hon nita 1a Thanh Héa c6 dudng bd bién kéo dai do d6 mo hinh
nuoi trong, danh bét thliy hai san cling 14 mot th€ manh va 12 muc tiéu lau dai ma tinh
dang khai théc.

2.1.2. VE THUGNG MAI, DU LICH VA CONG NGHIEP
= Tap trung phat trién mot s6 nganh chu yéu :

Cong nghiép ché bién luong thuc, thuc phdm mia dudng.

Cong nghiép co khi : Sua chita, ch€ tao may moc thi€t bi phuc vu nong nghiép, xay
dung, stra chita va déong méi Tau thuyén.

Cong nghiép vat liéu xay dung : San xuat xi ming, cdc san phdm bé tong diic sin,
gach bong, tam lop, khai thac cat soi.

P4y manh xuat khau, du bdo gia tri kim ngach ctia viing 1a 1 triéu USD niam 2010 va
3 triéu USD nam 2020. T6c do tang truong la 7% giai doan 2006 - 2010 va 8% giai doan
2011 - 2020.

2.3. DAC PIEM MANG LUGI GIAO THONG
2.3.1. PUONG BO

Puong bo : Nam trén truc giao thong Bac - Nam ctia Viét Nam, khu kinh t&€ Nghi
Son ¢6 quoc 10 1A va tuyén dudng cao toc Qudc gia Bac - Nam di qua (Quy hoach phia
Tay quoc 10 1A). Heé thong giao thong duong bo lién hoan giita cdc ving mién trong tinh
va khu vuc. Cac truc duong giao thong noi tir khu do thi trung tam dén cac khu cong
nghiép va cang Nghi Son, cdc truc Dong Tay noi tir cang Nghi Son vé6i dudng cao toc Bac
- Nam.

2.3.2. PUGNG SAT

Puong sat : Khu kinh t€ Nghi Son ¢6 tuyén dudng sat qudc gia chay qua, c6 ga

Khoa Truong du ki€n nang cdp mo rong thanh Ga trung tam :

- Tu Ga Ha Noi dén Ga Khoa Truong khoang 200 Km

- Tir Ga TP H6 Chi Minh dén Ga Khoa Truong Khoang 1.500 Km
2.3.3. CANG BIEN

Cang bién : Dén nay cang Nghi Son da xay dung va dua vao khai thac bén s6 1 va
bén s6 2, c6 kha nang dén tau c6 trong tai tr 10.000 DWT dén 30.000 DWT t6i tong
chiéu dai 2 bén 1a 290m, nang luc xép d& hang héa 1a 1.4 triéu tdn/nam. Hé thong thiét bi
kho bai duoc trang bi kha dong bo dam bao viéc boc x&p hang.

» Tir vi tri cang nudc sau Nghi Son dén :
- Cang Hai Phong : 119 hai ly
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— Cang TP H6 Chi Minh : 700 hai ly
- Cang Hong Kong : 650 hai ly
- Cang Singapore : 1280 hai ly
- Cang Tokyo : 1900 hai ly
Cang Nghi Son khu vuc vinh phia Nam dao Bién Son da dugc Bo Giao thong van tai
phé duyét quy hoach chi tiét (QD 2249/QD - BGTVT ngay 31/07/2008) gom 30 bén trong
do6 c6 6 bén cang tong hop va container cho Tau ¢6 trong tai 50.000 tdn. Hé thong cang
chuyén dung khu vuc vinh phia Bic ddo Bién Son da dugc 1ap quy hoach chi tiét.
2.3.3. CANG HANG KHONG
Hang khong : Dia diém san bay dan dung Thanh Héa duoc quy hoach tai xd Hai
Ninh, huyén Tinh Gia véi téng dién tich khoang 200 ha, cdch TP Thanh Héa 30 Km vé
phia Nam, cdch khu kinh t€ Nghi Son 20 Km vé phia Béc v6i quy mo du kién :

* Giai doan I dén nam 2030 :
- Capsan bay : 3C
- Hanh khéch : 500.000 hk/nam
» Giai doan II sau nam 2030
- Capsan bay : 4D
- Hanh khéch : 1.000.000 hk/nam
- Céc tuyén bay :
+ Thanh Héa - Gia Lam : 135 Km
Thanh Héa - Da Nang : 475 Km
Thanh Hoéa - Cat Bi: 122 Km
Thanh Héa - Tan Son Nhat : 950 Km
Thanh Héa - Pa Lat : 822 Km
+ Thanh Hoéa - Ban Mé Thuot : 792 Km
2.4. QUY HOACH PHAT TRIEN CO SG HA TANG

+
+
+
+

Xay dung va phat trién hé thong dich vu trong khu kinh t€ Nghi Son 12 mot nhiém
vu quan trong, duoc quan tam dau tu theo hudng xa hoi héa dén nay cac khu dich vu
thuong mai, khach san du lich, y t€... da duoc quy hoach. Pa c6 1 s6 du an dugc cap phép
ddu tu nhu : Khu du lich sinh thai dao Nghi Son, khu trung Tam dich vu téng hop Hai
Thuogng, bénh vién Da Khoa, khu nha & cho cong nhan, cdc ngan hang thuong mai, dich
vu bao hiém... cidc hang muc dich vu dang dugc xay dung va phat trién nhanh, ddp tng
ngay cang day di hon nhu ciu cho san xuét, doi song, vui choi giai tri cho cic nha dau tu
va lao dong lam viéc tai khu Kinh t€ Nghi Son.

2.5. CAC QUY HOACH KHAC CO LIEN QUAN
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2.5.1. HE THONG DIEN

Nguon dién : Khu kinh t€ Nghi Son dang str dung mang luéi dién Quoc gia bao gom
Pudng day 500 KV Bac - Nam va dudng day 220 KV Thanh Hoéa - Nghé An. Hién ¢6
tram bién ap 220/110/22 KV - 250 MVA. Trong nam 2010 va cac nam tié€p theo ti€p tuc
dau tu tang phu tai va hé thong luéi dién, ddp tng du nguon dién cho nhu ciu san xuét
cta Khu kinh t€.

Khu kinh t&€ Nghi Son duoc Chinh Phi quy hoach phét trién thanh mot trung tam
nhiét dién 16n v6i téng cong suat 2.100 MW. Hién nay, Tap doan dién luc Viét Nam dang
trién khai du 4n xay dung nha may Nhiét Dién Nghi Son I, cong suat 600 MW, du 4n nha
may nhiét dién Nghi Son II, cong sudt 1.200 MW dugc dau tu theo hinh thitc BOT (dau
thau quoc t€) du ki€n dén nam 2013 ca 2 nha mdy s€ hoan thanh va phat dién.

2.5.2. HE THONG CAP NUGC

Nguon cung cap nudc cho san xudt cong nghiép 14y tir ho DPong Chua, vi tri tai xa
Hai Thugng, gan trung tam cdc khu cong nghiép (phia Pong quoc 10 1A) H6 Dong Chua
duoc bo xung thudng xuyén ngudn nude tir H6 song Muc (c6 dung tich 200 trieu m?) va
H6 Yén My (c6 dung tich 87 trieu m?®) bing hé thong dudng 6ng din nuéc tho, giai doan I
dang xay dung c6 cong suit 30.000 m*/ngdém, giai doan II nang cong suét 1én 90.000
m’/ngdém.

Hién nay nudc sinh hoat nha may san xuit tai ho Pong Chua da xay dung xong giai
doan 1, cong suét 30.000 m*/ngdém, giai doan II nang cong suét lén 90.000 m*/ngdém.
Du kién xay dung nha mdy nudc tai hd Kim Giao II phuc vu cdc khu cong nghiép phia
Tay quoc 10 1A, cong suat 30.000 m*/ngdém.

2.5.3. DICH VU VIEN THONG

Ha tang mang vién thong - cong nghé thong tin khu kinh t€ Nghi Son da dugc quy
hoach phat trién vdi cdc loai hinh dich vu tién ti€n, bang thong rong,t6c do cao va cong
nghé hién dai, c¢6 kha nang ddp ting nhu cdu vé dich vu vién thong - cong nghé thong tin
v6i chat lugng cao nhat cho khach hang.

3. DAC PIEM VE PIEU KIEN TU NHIEN TAI V| TRi XAY DUNG CAU
31.VITRIDIALY:

Khu kinh t€ Nghi Son ndm & phia Nam cta tinh Thanh Héa, cdch Thi do Ha Noi
200 Km vé phia Nam, cdch Thanh Phé H6 Chi Minh 1.500 Km vé phia Bac, phia Dong
gidp bién Dong, phia Tay giap Nhu Thanh.
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1. KHU KINH TE NGHI SON: 18.511,8HA - NGHI SON EZ /
2. THANH PHO THANH HOA - THANH HOA CITY

- KCN LE MON: 87,61HA - LE MON 1Z

- KCN BiNH HUONG - TAY BAC GA: 128,85HA - DINH HUONG - TAY BAC GA IZ
3. KCN BiM SON: 540HA - BIM SON IZ E
4. KCN LAM SON: 1.000HA - LAM SON 1Z NGHE AN

Ban do khu kinh t€ Nghi Son_Thanh Ho6a

3.2. PIEU KIEN TU NHIEN
3.2.1. KHi HAU

® Nhiét do trung binh nam 23,4°C
® Do dm khong khi trung binh nam 85 - 86%
¢ Luong mua trung binh nam la 1.883 mm.
3.2.2. TAINGUYEN THIEN NHIEN
Nim trong ving c6 nhiéu mo da voi, mo sét véi trit lugng 16n dé phat trién nganh
cong nghiép san xuat vat lieu xay dung, c6 nguon nudc doéi dao da dap dng cho nhu cau
dan sinh va phat trién cong nghiép niang v6i quy mo 16n trong khu kinh t€.
3.2.3. DAN SO LAO PONG
Téng dan s6 toan tinh Thanh Héa 1a 3,7 triéu ngudi, trong d6 dan so trong do tudi
lao dong la 2,2 triéu ngudi. Dan s6 ctia Khu kinh t€ Nghi Son 1a 80.590 nguoi, trong dé
dan s¢ trong do tudi lao dong khoang 43.598 ngudi (chi€ém 54,1% dan s6 khu vuc). Dic
diém luc lugng lao dong tai Thanh Héa phan 16n 1a lao dong tré, ¢6 trinh do van héa dugc
phé cap gido duc t6t nghiép Trung hoc co s& va Trung hoc phé thong, c¢6 kha ning tiép
thu khoa hoc k¥ thuat va dao tao thanh lao dong c6 tay nghé cao. Hién nay c6 hang chuc
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ngan sinh vién Thanh Héa dang theo hoc tai cac Truong day nghé trén khap ca nude, day

12 nguén lao dong tiém nang, sdn sang vé Nghi Son dé lao dong xay dung qué huong.

3.2.4. KHi TUONG THUY VAN

+ Muc nuéc cao nhat : 280 (m)

+ Muc nudc thip nhat : 270 (m)

+ Muc nudc thong thuyén : Song cép VI
+ Muc nudc thiét k€ : 281(m)

+ Muc nudc thi cong : 277 (m)

+ Khau do thoat nuéc : Y. L, = 90 (m)
+ Luu luong nuéc chdy : Q =...... (m?)
+ Van t6c nudc chdy : v =...... (m?/s)

3.3. DIEU KIEN DIA CHAT
BANG THONG SO PIA CHAT KHI KHAO SAT THIET KE SONG

Pic diém dja chat Lo Lo L6 | Chicuday | Triso SPT
: ’ khoan 1 | khoan?2 | khoan 3 | trung binh (N60)
Lép 1 : Cat nho 1,46 - 1,37 1,42 7
Lép 2 : Sét sdm den 3,2 - 0,7 1,95 12
Lép 3 : Cat trung sém 3,66 - 5,05 4,35 20
L6p 4 : Cat tho hat vang 0,5 24 2,67 1,86 25
Lép 5 : Sét xdm xi mang 5,84 1 4,78 3,87 30
Lép 6 : Cat sdi san - - - 36
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CHUONG Il : THIET KE SO BO CAU

Il. PE XUAT CAC PHUONG AN CAU
1. CAC THONG SO KY THUAT CO BAN
* Quy mo va tiéu chuan k§ thuat :

Cau vinh ctru bang BTCT ting suét truée va BTCT thuong

Khé thong thuyén ting véi song cap VI: B = 15m;h = 2,5m

Khécau:B = 10,5+2.1,5+2.0,5+2.0,25 = 15m

Tan suat 1 thi€tké : P = 1%

Quy pham thiét ké : Thiét k& CAu theo tiéu chuan TCN 272 — 05 cia Bo GTVT
Tai trong xe thiét k&€ HL93

2. CAC PHUONG AN KIEN NGH]

2.1. LUA CHON PHUGNG AN MONG

Cian cit vao dac diém céc 16p dia chdt phan bo dudi ddy song duoc nghién ctu, ta
dua ra cdc phuong 4n méng nhu sau :
A.Phuong an méong coc ché tao san
» Uu diém :
- Coc dugc ché€ tao sdn nén thdi gian ché tao coc duoc rit ngan,do d6 thoi gian thi
cong cong trinh cling vi vdy ma giam xuong.
- Coc dugc thi cong trén can,giam do phuc tap trong cong tac thi cong, giam stc lao
dong mét nhoc.
— Chat lugng ché€ tao coc dugc dam bao tot.

* Nhuoc diém :

Chiéu dai coc bi giGi han trong khoang tit 5 - 10m, do d6 néu chiéu sau chon coc
yéu cau 16n thi s€ phai ghép noi cic coc véi nhau. Tai cac vi tri m6i néi chit lugng
coc khong duge dam bao, dé bi moi trudng xam nhap.

Thoi gian thi cong m6i noi lau va can phai dam bao do phiic tap cao.

Vi tri coc khé dam bao chinh xac theo yéu cau.

Qua trinh thi cong gay chin dong va 6n, anh hudng dén cac cong trinh xung quanh.
B. Phuong 4n méng coc khoan nhoi
* Uu diém :

- Riit bét duoc cong doan diic sdn coc, do d6 khong cin phai xay dung bai dic, lap
dung van khuon. Piac biét khong can déng ha coc, van chuyén coc tir kho, xudng
dén cong truong.
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C6 kha nang thay doi cac kich thude hinh hoc cia coc dé phit hop véi céc diéu kién
thuc trang ctia dat nén ma dugc phat hién trong qua trinh thi cong.

DPugc st dung trong moi loai dia ting khac nhau, dé dang vuot qua cac chuéng ngai
Vat.

Tinh toan khéi cao,kha nang chiu luc 16n véi cac so d6 khac nhau : Coc ma sét, coc
chong hoac hén hop.

Tan dung hét kha nang chiu luc theo vat liéu, do d6 giam dugc so lugng coc. Cot
thép chi bo tri theo yéu ciu chiu luc khi khai thic nén khong can bo tri nhiéu dé
phuc vu qua trinh thi cong.

Khong gay ti€ng 6n va chdn dong manh lam anh huéng moi truong sinh hoat chung
quanbh.

Cho phép c6 thé truc tiép kiém tra céc 16p dia tAng bing mau dat 14y lén tir ho dao.

* Nhuoc diém :

San phadm trong sudt qud trinh thi cong déu nam sau dudi long dat, cac khuyét ta dé
xay ra khong thé kiém tra truc tiép bing mat thudng, do vay khé kiém tra chat luong
san pham.

Thuong dinh coc phai két thic trén mat dat, khé kéo dai than coc 1én phia trén, do
d6 budc phai lam bé mdéng ngap sau dudi mat dit hoac day song, phai lam vong vay
coc van ton kém.

Qua trinh thi cong coc phu thudc nhiéu vao thoi tiét, do d6 phai cé cac phuong an
khac phuc.

Hién truong thi cong coc dé bi 1ay 16i, dac biét 1a st dung vira sét.

Do dé can cit vao wu nhuoc diém cua tung phuong dn, ta thdy méng coc khoan nhoi

c6 nhiéu ddc diém phi hop véi cong trinh va khd ndng ciia don vi thi cong, vi vdy quyét

dinh chon coc khoan nhoi cho tdt cd cdc phuong dn voi cdc yéu to' ky thudt :

+ Puong kinh coc: D = 1 (m)
+ Chiéu dai coc tai mo 1a 20 (m)
+ Chiéu dai coc tai cac vi tri tru 1a 25 (m)

BANG TONG HOP BO TRi CAC PHUONG AN

P.in Khé cau (m) So do6 z L(m) | K&t ciu nhip
I 10,5+ 2.1,5+2.0,5+2.0,25 3.33 111,30 Dam chir I
II 10,5+2.1,5+2.0,5 +2.0,25 3.33 111,30 Dam chit T
III 10,5+2.1,5+2.0,5 +2.0,25 3.33 111,30 Dam Super T
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2.2. LUA CHON KiCH THUGC SO BO CAC PHUONG AN CAU
2.2.1. KET CAU NHIP GIAN BON CAU DAM CHU |

So d6 két cau nhip : 3.33 (m)
Nhip ddm thiét k€ : 33 (m)
Nhip dam tinh toan : 32,20 (m)

* Lua chon két cau phan trén :

- Két c4u : Dam gian don chit I, bang BTCT du tng luc

Miit cat ngang : Gom 7 dam chit I didc sén, cang trude

Chiéu cao dam thiét k& 1a 1,6m, dic trudc

Khoang cich giita 2 ddm 1a 2,1m, doc ngang mat dudng 1a 2% vé 2 phia
- Téng bé rong cdu : B = 10,5 +2.1,5 +2.0,5+2.0,25 = 15 (m)
* Lua chon két cau phan dudi :
v Cau tao Tru :
- Tru dac than hep bang vat liéu BTCT thuong dit trén méng coc khoan nhéi cé
duong kinh coc ¢ = Im.
- Than tru rong 1,8m theo phuong doc cau va 10,5m theo phuong ngang cau va dugc
vuot tron 2 dau theo duong tron ban kinh R = 0,9m.
- Bé moéng cao 2m, rong 5Sm theo phuong doc ciu va 12,5m theo phuong ngang cau
du kién st dung moéng coc dai thap.
- Mobng coc str dung coc khoan nhdi duong kinh coc ¢p = Im du kién chiéu sau chon
coc khoang 25m.
v/ Cau tao Mo :
- Dang md nang chit U ¢6 tudng canh nguoc bang vat liéu BTCT.
- Bé méng mo day 2m, rong Sm theo phuong doc ciu va 17m theo phuong ngang cau.
Bé moéng duge dat dudi 16p dat phu.
- Modng coc str dung coc khoan nhéi duong kinh coc ¢ = 1m du kién chiéu dai chon
coc khoang 20m.
* Hé mat cau va cac két cau khac :
- Do doc ngang ciu 1a 2% vé 2 phia.
- Béan mat cau do6 tai chd day 20 cm, ban lién tuc nhiét d6 tai chd.
- L&p phti mat cau gobm 5 16p :
e Lopbé tong Asfan : 5 cm
e Lopbaové : 4cm
e L6p phong nuée : 1 cm
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e Dém ximang : 1 cm

e Loptao do doc ngang : 2 - 14 cm

Khe co gian bang cao su

Goi c4u bang cao su 16i thép ché tao sin
Lan can c4u bang BTCT

- Cot den chiéu sang va hé thong thoat nude sir dung bang vat liéu gang.
= Vat liéu stt dung cho két cau :
v Bé tong
- Beé tong dam cht mac M500
- Bé tong ma, tru mac M300
- Vita xi mang phun trong 6ng gen mac M150
v Cot thép
- Lay theo tiéu chuan TCN 272 - 05 ctia bo GTVT
- Thép cudng do cao st dung loai tao thép cé duong kinh D = 12,7 cm
G6m 7 sgi ¢ 5mm, A = 0,987 (cm?)
Modun dan hoi E = 195000 (MPA)
Cot thép thuong dung chon Al va thép c6 go AlIL.
v" Kich thudc hinh hoc ctiia dam

- Pabg tri trong ban v€ phuong dn chon so bo
- Vat liéu Bé tong mac dam chi M500
- Cot thép cuong do cao dung loai S - 31, S - 32 ctia hang VSL - Thuy S§, thép cau tao
dung loai CT3 va CTs.
2.2.2. KET CAU NHIP GIAN PON CAU DAM CHU' T
So d6 két cau nhip : 3.33 (m)
Nhip dam thiét k€ : 33 (m)
Nhip dam tinh toan : 32,20 (m)

* Lua chon két cau phan trén :

Két cdu : DaAm gian don chit T, bang BTCT du ting luc

Mat cét ngang : Gom 7 dam chit T diic sdn, cang trudc

Chiéu cao dam thiét ké 1a 1,8m, duc trudc

Khoang cach gitta 2 dam 1a 2,2m, d6c ngang mat duong 1a 2% vé 2 phia
Téng bé rong cau : B = 10,5 +2.1,5+2.0,5 +2.0,25 = 15(m)

Bé rong moi n6i dam 1a 40cm.
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» Lua chon két cau phan dudi :
v Cau tao Tru
- Tru dac than hep bang vat lieu BTCT thuong dit trén moéng coc khoan nhéi ¢6
duong kinh coc ¢ = Im.
- Than tru rong 1,8m theo phuong doc cau va 10,5m theo phuong ngang cau va duogc
vuot tron 2 dau theo duong tron ban kinh R = 0,9m.
- Bé moéng cao 2m, rong 5Sm theo phuong doc cau va 12,5m theo phuong ngang cau
du kién stir dung méng coc dai thap.
- Modng coc st dung coc khoan nhoi duong kinh coc ¢ = 1m du kién chiéu sau chon
coc khoang 25m.
v' Cau tao Mo
- Dang md nang chit U ¢6 tudng canh nguoc bang vat liéu BTCT.
- Bé mong mo day 2m, rong Sm theo phuong doc cau va 17m theo phuong ngang cau.
Bé mong duogc dat dudi 16p dat phu.
- Mong coc str dung coc khoan nhéi dudng kinh coc ¢ = 1m du kién chiéu dai chon
coc khoang 20m.
» Hé mat cau va cac két cau khac :

- Do doc ngang ciu 1a 2% vé 2 phia

L6p phtt mat cau gom 5 16p :

L6p bé tong Asfan : 5 cm

Lép baové : 4 cm

L6p phong nuée : 1 cm

e Pémximang : 1cm

Lép tao do doc ngang : 2 - 14 cm

Khe co gidn bang cao su

Goi cAu bang cao su 16i thép ché tao sin
Lan can c4u bang BTCT

- Cot den chiéu sang va hé thong thoat nude sir dung bang vat liéu gang.

» Vat liéu st dung cho két cau :
v Bé tong

- Bé tong ddm chu mac M500

- Bé tong mo, tru mac M300

- Vita xi mang phun trong 6ng gen mac M150
v Cot thép
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Lay theo tiéu chudn TCN 272 - 05 ctia bo GTVT

Thép cuong do cao str dung loai tao thép c6 duong kinh D = 12,7 cm
Gom 7 soi ¢ 5mm, A = 0,987 (cm?)

Modun dan hoi E = 195000 (MPA)

Cot thép thuong dung chon Al va thép c6 go Alll

v' Kich thudc hinh hoc cua dam

Pa bo tri trong ban vé phuong an chon so bd

Vat liéu Bé tong mac dam cha M500

Cot thép cuong do cao dung loai S - 31, S - 32 cua hang VSL - Thuy Sy, thép cdu tao
dung loai CT3 va CTs.

KET CAU GIAN BON CAU DAM SUPER T

So d6 két cau nhip : 3.33 (m)

Nhip thiét k€ dam : 33 (m)

Nhip dam tinh toan : 32,20 (m)

* Lua chon két cau phan trén :

Két cdu : Dam gian don Super T, bang BTCT du ting luc

Mit cat ngang : G6m 7 dam Super T diic sin, cang truGc

Chiéu cao dam thiét k€' 1a 1,6m, diic truéc

Khoang cich giita 2 ddm 1a 2,15m, d6c ngang mat dudng 1a 2% vé 2 phia
Téng bé rong cau : B = 10,5 +2.1,5+2.0,5 + 2.0,25 = 15(m)

* Lua chon két cau phan duéi :
v Cau tao Tru

Tru dac than hep bang vat lieu BTCT thuong dat trén méng coc khoan nhdi ¢6
duong kinh coc ¢ = 1m.

Than tru rong 1,8m theo phuong doc cau va 10,5m theo phuong ngang cau va duoc
vuot tron 2 dau theo duong tron ban kinh R = 0,9m.

Bé moéng cao 2m, rong Sm theo phuong doc cau va 12,5m theo phuong ngang ciu
du kién str dung moéng coc dai thap.

Mong coc st dung coc khoan nhoi dudng kinh coc ¢ = 1m du kién chiéu sau chon
coc khoang 25m.

v' Cau tao Mo

Dang md nang chit U ¢6 tudng canh nguoc bang vat liéu BTCT.
Bé méng mé day 2m, rong Sm theo phuong doc cau va 17m theo phuong ngang cau.
Bé méng duge dat dudi 16p dat phu.
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Moéng coc str dung coc khoan nhoi dudng kinh coc ¢ = Im du kién chiéu dai chon
coc khoang 20m.

» Hé mat cau va cac két cau khac :

Do doc ngang cau 1a 2% vé 2 phia
Ban miit cdu d6 tai chd day 20 cm, ban lién tuc nhiét do tai chd

L6p phtt mat cau goém 5 16p :

Lé6p bé tong Asfan : 5 cm

Lépbao vé : 4 cm

Lép phong nuée : 1 cm

e Dém ximang : 1cm

L6p tao do doc ngang : 2 - 14 cm
Khe co gian bang cao su
Goi cau bang cao su 16i thép ché tao sdn
Lan can ciu bang BTCT

Cot den chi€u sang va hé thong thoét nude sit dung bang vat liéu gang.

» Vat liéu stt dung cho két cau :
v Bé tong

Bé tong dam chu mac M500
Bé tong mo, tru mac M300

Vita xi mang phun trong 6ng gen mac M150.

v Cot thép

LAy theo tiéu chuan TCN 272 - 05 ctia bo GTVT

Thép cuong do cao str dung loai tao thép ¢6 duong kinh D = 12,7 cm
Go6m 7 sgi ¢ 5mm, A = 0,987 (cm?)

Modun dan hoi E = 195000 (MPA)

Cot thép thuong dung chon Al va thép c6 go AllL.

v' Kich thudc hinh hoc cua dam

Pa bo tri trong ban vé phuong an chon so bo
Vat liéu Bé tong mac dam cha M500

Cot thép cuong do cao dung loai S - 31, S - 32 cua hang VSL - Thuy Sy, thép cdu tao
dung loai CT3 va CTs5.

CHUGONG Il : TINH TOAN SO BO KHOI LUONG CAC
PHUONG AN VA LAP TONG MUC PAU TU VON
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A. PHUONG AN | : CAU DAM GIAN BON CHU |
I. MAT CAT NGANG VA SO DO NHIP
Khé cau : Cau dugc thiét k& cho 3 1an xe chay :
K = 10,5 (m)
Téng bé rong cau ké ca lan can, 1 bo hanh va ca gidi phan cich
B =105+2.15+2.0,5+2.0,25 = 15 (m)
So d6 nhip dam : 3.33 (m)
Tai trong thiét k&€ HL93
Khé thong thuyén : B = 15(m);h = 2,5 (m)
Khau do thoat nudc : Y, Ly = 90 (m)
Il. TINH TOAN SO BO KHOI LUGNG KET CAU NHIP
1. TINH TOAN KET CAU NHIP GIAN DON
= T6 hop noi luc theo cac TTGH :
Theo TTGH vé cudong do 1tacd: Q = n; . X y; . Q;
Trong do :
Q, : Tai trong tiéu chuan
Yi : Hé so tai trong
n; = 1 : Hé s6 diéu chinh
BANG HE SO TAI TRONG DUNG TRONG QUA TRINH THIET KE

Hé so tai trong

Loai tai trong
Lén nhat | Nho nhat

Tai trong thuong xuyén

DC : Cau kién va cac thiét bi phu 1,25 0,90
DW : Lép phtt mat ciu va cac tién ich 1,50 0,65
LL : Hé s6lanm = 0,85. H¢ so xung kich (1 + IM) = 1,25 1,75 1,00

* Tinh tai :
Gom trong lugng ban than mo6 va trong luong két cau nhip :

Trong lugng ban than két cau dam I duc trude :
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MAT CAT GIJA NHIP MAT CAT TAI GOI
(TY LE : 1/40) (TY LE : 1/40)
10 60 10 10 60 10
—— 17
8l 8l -F
15 15
10 \—‘\ ; 333 ¥ —
82
160 160
133.67
1577
30
— —
60 60

Dién tich mat cat ngang dam tai vi tri gitta nhip :
A = 0,6220 (m?)
Dién tich mat cat ngang dam tai vi trf vuot dam :
A = 0,8044 (m?)
Dién tich mat cat ngang dam tai vi tri goi :
A = 0,9934 (m?)
Thé tich bé tong 1 dam chir I :
V = 0,6220.27 +2.0,8044.1 + 2.0,9934.2 = 22,38 (m?)

Trong lugng 1 nhip tinh cho 1m dai dam theo phuong doc Cau :
Suim = 2.5.5. Ny = 2,5. 22 7 = 11,87 (T/m)
Trong luong 16p phtt mat Cau :

Gom 5 16p :

Beé tong Asphal : 5 cm

Lép baové : 4 cm

L6p phong nuée : 1 cm

e Pémximang : 1cm

Lép tao do doc ngang : 2 - 14 cm

Trén 1m? cha két cau mat duong : g = 0,35 (T/m?)
g, = 035.14 = 49 (T/m)

Trong luong ban BTCT mat Cau :
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bme = 2’5(0,214+2072075) = 7,5 (T/m)

Trong lugng hé lién két dam ngang :

game = (1,6 -0,25).2,1 - 04).(35).24 = 2(T/m)

Trong luong cua lan can 14y so bo :

g = 0,2 (T/m)

2. TINH TOAN KHOI LUGNG MONG MO CAU

2.1. MONG MO M, ; M,
» Khoi lugng mo :

M
100
50 N

450

500

450

50 o

N

100

MAT BANG MO

(TY LE : 1/200)

500

—N
—%

-

i

550 50

+ Thé tich twdng cénh
V. = 2.0,5(1,5.5,5+0,5(2,5+5,5). 4.1 +2,5.1,5) = 28,4 (m?)
+ Thé tich tudng than m6
V, = 5.1,5.15 = 112,5 (m)
+ Thé tich tudng dinh mo

V, = 0,5.2,1.15 = 15,75 (m?)

+ Thé tich bé mo

V, = 2.5.17 = 170 (m®)
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+ Thé tich tudng tai
V,, = 02.135 = 0,27 (m’)
= Khoi luong 1 mo Cau :
V.. = 326,92 (m’)
= Khdi lugng 2 m6 Cau :
V.. = 232692 = 653,84 (m’)
So bo chon ham luong c6t thép trong mé 1a 80 kg/m’
Khoi luong c6t thép trong mo 1a : my, = 0,08.653,84 = 52,307 (T)
Xac dinh tai trong 1én ma :

Puong anh hudng tai trong tac dung 1én mo :

Tinh tai

. 32.2 R

i
Hinh 2.1 Duong anh huong ap luc 1én mo

w = 05322 = 16,1

DC = P+ (Zdim + Bome + &ic + Laimme ) - @

DC = 326,92.2,5+ (11,87 +7,5+ 0,2 +2).16,1 = 1099,19 (T)

DW = g, .w= 49.16,1 = 78,89 (T)
= Do hoat tai

Theo quy dinh ctia TCN 272 - 05 thi tai trong dung thiét k€ 1a gia tri bt 1gi nhat cta
t0 hop :

Xe tai thi€t k€ va tai trong lan thiét k&
Xe tai 2 truc thiét k€ va tai trong lan thiét k&
Tinh phan luc 1én m6 do hoat tai :
Chiéu dai tinh todn cta nhip : L = 32,20 (m)
Puong anh hudng phan luc va so d6 xép xe thé hién nhu sau :

* So do ap luc dudong anh huéng tac dung lén mo :
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1.2
- R

"

110 110
43

v

145 145

3
REREREEES SRR
A A O O e e A L

4.3

5 9.3 KN/m 3 KN/m

r% 32.2 (KN)

|

0.733
1 0.866

0.963
Hinh 2.2 So do xép xe trén duong anh huéng ap luc cua Mo
Tir so d6 x€p tai ta c6 phan luc g6i do hoat tai tic dung nhu sau :
LL =n.m[(1 + IM). (P.y;) + Wi W + Wyg. w]

Trong do6 :

n : SO lan xe

m : Hé s0 lan xe

IM : Luc xung kich cua xe,khi tinh M6 tru dac thi (1+IM) = 1,25

P; : Tai trong xe ; y; : Tung do duong anh hudng

w : Dién tich duong anh hudng

W, : Téi trong 1an phan bo déu trén duong anh hudng. Wiy = 9,3 (KN/m)

Wy: Tai trong nguoi phan b déu trén duong dnh huéng. Wy, = 3 (KN/m)
e Th, : Xe tai 3 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(145.1 + 145.0,866 + 35.0,733) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1260,50 (KN) = 126,05 (T)
e Th,: Xe tai 2 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(110.1 + 110.0,963) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1055,60 (KN) = 105,56 (T)

— Vay t6 hop xe tai 3 truc dugc chon lam thiét ké.
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Téng hop tat ca loai tai trong tac dung duéi day dai cia Mo

Cac loai tai trong tac dung
Theo TTGH
Noi luc DC DW LL
Cuong do 1
(vp = 1,25) (yw = 1,5) (v = L75)
P (T) 1099,19.1,25 78,89.1,5 126,05.1,75 171291

2.2. XAC PINH SUC CHIU TAI CUA COC TAI MO
2.2.1. VAT LIEU

Bé tong cap do bén 30 c6 f’ = 300 (Kg/cm?)

Cot thép chiu Iuc AIl c6 Ra = 2400 (Kg/cm?)
2.2.2. SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK sitc chiu tai cua coc theo vat liéu 1am coc tinh theo
cong thuc sau :

Py =¢.P,

Vé6i P, : Cuong do chiu luc doc truc danh dinh ¢6 hoac khong cé uon tinh theo cong
thirc:

P, = ¢p.{my.m,. f!.(A. — As) + fy-As} = 0,75.0,85.{0,85.0,7. f/. (A, — Ag) +
fy-Ast}
Trong do :

@ : Hé so suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 diéu kién lam viéc

f¢ : Cuong do chiu nén nho nhét cua bé tong. Lay f = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich tié€t dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich cta c6t thép doc (mm?)

Ham luong c6t thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. V6i ham luong
biang 1,5% luong cot thép doc ta 6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c6t doc can bo tri 1a :

= ;1174752'5;} = 24 (thanh). Vay chon 24 ¢ 25c6 A, = 11781,6 (mm?)
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Vay stc chiu tai ctia coc theo vat liéu la :
P, = 0,75.0,85.{0,85.0.7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) = 11953 (T)
2.2.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
+ Lop 1 : Cat nho

+ L6p 2 : Sét xam den

+ L&p 3 : Cét trung xam

+ L&p 4 : Cat tho hat vang

+ L6p 5 : Sét xdm xi mang

+ L&p 6 : Cat sdi san

Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thiic :
Q=9¢.Q = @gp-Q + @5 - Q (D)

Trong do :

Q, : Stic khang d& cua miii coc (T) Q, = g, . A,

Q; : Stc khang d& cua than coc (T) Q, = q, . A,

@qp = 0,55 . He s0 stic khdng d& clia miii coc

@qs = 0,65 . He s0 stic khdng d& cta than coc

q, : Stic khang d& don vi ciia mii coc (T/m?)

qs : Stic khéng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

Xéc dinh stic khdng don vi clia mili coc q, (T/m?*) va stic khdng mii coc Q, , mili coc
dat & 16p cudi cling — cat so6i san (c6 N = 36). Theo Reese va O Niel (1998) c6 thé uéec
tinh stic khang miii coc don vi bang cach st dung tri s6 xuyén tiéu chuan SPT.

VG6iN <75thig, = 0,057 . N (Mpa)

Ta ¢6 stic khang mii coc don viq, = 0,057.36 = 2,052 (Mpa) = 205,2 (T/m?)
Q, = 2052.3,14.% = 161,08 (T)

Xéc dinh stic khdng don vi ciia than coc g, (T/m?) va stic khang than coc Q,

+ Trong datdinh : q, = « . S,
Trong do6 :

S, : Cudong do khang cit khong thoat nuée trung binh (T/m?)
S, : 6.10°. N (T)
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o : Hé s6 dinh bam
Lép 6 — Cat cudi soi: S, = 0,006.36 = 0,216 (Mpa) = « = 0,5
g = «.S, = 0,5.0,216 = 0,108 (Mpa) = 10,8 (T/m?)
+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, ctia than coc dugc xac dinh
theo cong thuc :
e g, = 0,0028 . N v6i N < 53 (Mpa)
e Lop 1 — Catnho,chiat vira —» q, = 0,0028 .7 = 0,0196 (Mpa) = 1,96 (T/m?)
e Lop 2 — Sét sam den,déo ciing — q, = 0,0028 . 12 = 0,0336 (Mpa) = 3,36 (T/m?)
e L6p 3 — Cét trung xdm,chat vira - q, = 0,0028 .20 = 0,056 (Mpa) = 5.6 (T/m?)
e Lop 4 — Cat tho hat vang,chat vira - q, = 0,0028 .25 = 0,07 (Mpa) = 7,0 (T/m?)
e LGp 5 — Sét x4m xi mang,cing — ¢, = 0,0028 .30 = 0,084 (Mpa) = 8,4 (T/m?)
e Ldp 6 — Cit cudi soi,chat - g, = 0,0028 .36 = 0,101 (Mpa) = 10,1 (T/m?)

Bang tinh stiic khang than coc trong nén dat

o Chiéuday | Shckhdng | Sthan coc tiép xtic | Stc khang trén
Tén cac 16p a1 e 1 ~ RTIA
. ) trung binh than coc véi cdc 16p dia chét | toan than coc
dia chat 5 )
(hy,) (q/Im”) (m?) (T)
Cat nho 1,42 1,96 4,46 8,74
Sét xdm den 1,95 3,36 6,12 20,56
Cat trung xam 4,35 5,6 13,66 76,50
Cat tho hat vang 1,86 7,0 5,84 40,88
Sét xdm xi mang 3,87 8,4 12,15 102,06
Cat soi san 9,92 10,1 31,15 314,61
Tong 23.37 534,05

Theo nhu thiét k€ ban v& phan ddu coc nam trong 16p cét trung xdm trd xuéng do
vay vdi 2 16p cat nho va sét xam den ta bo qua stc khang trén toan than coc cta 2 16p nay
d€ phan tinh todn s6 coc trong M& dugc chinh xdc hon.

— Tir d6 ta tinh duoc siic chiu tai ctia coc theo diéu kién dit nén Q, :

Q, = 0,55.161,08 + 0,65.534,05 = 435,73 (T)
3. TINH TOAN KHOI LUONG MONG TRU CAU.
3.1. CONG TAC TRU CAU
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CAU TAO MAT CAT NGANG CAU

(TY LE: 1/200)
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» Khoi luong Tru cau_Tru dac than hep

N

Céac Tru T1 va T2 c6 cdu tao giong nhau nén ta chi tinh toan 1 Tru T1

- Khéi luong xa mii Tru : V,,,, = (1,5.15-0,75.2,25) .2,5 = 52,03 (m?)

- Khéi luong than Tru  : V,,, = (3,14.0,9° + 8,7.1,8) . 10 = 182,03 (m’)

— Khoi luong bé Tru Ve = 12,5.52 = 125 (m?)

—  Khéi lugng 2 Tru cdu : V,, = 2.(52,03 + 182,03 + 125) = 718,12 (m?)
7522~ 359,06 (m®)

— Khoiluong 1 Trucdu :V,, =

Thé tich BTCT trong cong tac Tru ciu : V,, = 359,06 (m?)
So bd chon ham luong c6t thép (than Tru + xa mii Tru) 12 150 Kg/m® va ham luong
thép trong méng Tru 1a 80 Kg/m”.
Nén ta c¢6 khoi lugng cot thép trong 2 Tru la :
my, = 2.(52,03 + 182,03) . 0,15 + 2.125.0,08 = 90,22 (T)
3.2. XAC PINH TAI TRONG TAC DUNG LEN MONG
Puong anh hudng tai trong tac dung 1én méng tinh gan ding :
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Tinh tai

v Dah Tx
(KN)

32.20 32.20

Hinh 3.1 Puong anh huong ap luc 1én Tru

Dién tich dudng anh hudng 4p luc méng : w = 32,20 (m?)
DC = Py, + (24 + Some + Lic + Lame) - @ VOi gg = 11,87 (T/m)
DC = 359,06.2,5+ (11,87 +7,5+0,2+2).32,20 = 1592,20 (T)
DW = g, .w = 49322 = 157,78 (T)

+ Do hoat tai :
Chiéu dai tinh todn ctia nhip 64,40 (m)
Puong anh hudng phan luc tinh gan diing c6 so d6 xé&p tai thé hién nhu sau :

430 430 15.0 430 4.30
& i L i & L q.= 9.3KN/m
145 145 35 145 145 35 L
Dah Ty
(KN)
0.267 R Q5 SKNim
04 524 0.733
' 0.866
32.20 1 32.20
Hinh 3.2 So do xép xe trén duong anh huéng ap luc cua Tru
Tir so d6 xép tai ta c¢6 phan luc gbi do hoat tai tic dung nhu sau :
LL = n.m. [(1 +IM). (B.yi) + Wiy w + WNg.w]
Trong do6 :
n:Solan xe;n = 3 lan
m : Hé s6 lan xe, m = 0,85
IM : Luc xung kich cua xe, khi tinh Mo tru dac thi (1 + IM) = 1,25
P, : Tai trong truc xe ; y; : Tung d6 duong anh hudng
w : Dién tich duong 4nh hudng, w = 32,20 (m?)
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W,y : Tai trong lan phan bé déu trén duong anh hudng, W, = 9,3 (KN/m)
Wy, : Téi trong nguoi phan bo déu trén dudng anh huong Wy, = 3 (KN/m)
e Th,: 1 Xe tai 3 truc + tt lan + tt nguoi
LL = 3.0.85[1,25.(145.1 + 145.0,866 + 35.0,866) + 9,3.0,5.32,2 + 3.0.5.32,2]
LL = 1969 (KN) = 196,9 (T)
e Th,: Xe tai 2 truc + tt lan + tt ngudi
LL = 3.0,85[1,25.(110.1 + 110.0,963) + 9,3.0,5.32,2.2 + 3.0,5.32,2.2]
LL = 1698,23 (KN) = 169,823 (T)
e Th;: 2 Xe tai 3 truc (dat cich nhau 15m) + tt lan + tt nguoi

LL = 3.0,85.90%.[1,25.145.(1 + 0,866 + 0,4 + 0,267) + 1,25.35. (0,733 +
0,534) +9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1635,34 (KN) = 163,534 (T)
Két luan : Vay t6 hop HL 93 ctia Th, dugc chon 1am tinh todn cho phan thiét ké.

Tong hop tat ca loai tai trong tac dung duéi day dai cia Tru

Cac loai tai trong tac dung
. Theo TTGH
Noi luc DC DW LL N
i Cuong do I
(yo = 1,25) (yw = 1.5 (Y = 1,75)
P (T) 1592,20.1,25 157,78.1,5 196,9.1,75 2571,50

3.3. XAC PINH SUC CHIU TAI CUA cOC TAI TRU
3.3.1. VAT LIEU

Bé tong cap do bén 30 ¢6 f = 300 (Kg/cm?)

Cot thép chiu Iuc AIl c6 Ra = 2400 (Kg/cm?)
3.3.2. SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stic chiu tai cia coc theo vat liéu l1am coc tinh theo
cong thic sau :

Py = ¢.P,

Vé6i P, : Cuong do chiu luc doc truc danh dinh ¢6 hoac khong cé uon tinh theo cong
thirc:

P, = ¢.{my.m,. f.(A. — Ast) + f,.Ag} = 0,75.0,85.{0,85.0,7. f!. (A, — Ag) +
f-Ag)
Trong do6 :
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@ : Hé so6 suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 diéu kién lam viéc

fz : Cudng do chiu nén nhd nhit cha bé tong. Lay f, = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén ctia coc

A. = 3,14.500%* =785000 (mm?)

A, : Dién tich clia c6t thép doc (mm?)

Ham luong c6t thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. Véi ham luong
bang 1,5% luong cot thép doc ta c6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25,vay s6 thanh c¢6t doc can bo tri 1a :

N = =222 _ 24 (thanh) Vay chon 24 ¢ 25 c6 A, = 11781,6 (mm?)

3,14 . 252

Vay stc chiu tai cia coc theo vat liéu la :
P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) =1195,3 (T)
3.3.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :

+ Lop 1 : Cat nho

+ Lop 2 : Sét xam den
+ L6p 3 : Cat trung xam
+ L6p 4 : Cat tho hat vang
+ L6p 5 : Sét xdm xi mang
+ Ldp 6 : Cat sdi san
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q=¢.Q = @gp-Q, + ¢gs - Qs (T)
Trong do6 :
Q, : Stic khang d& cua miii coc (T) Q, = q, . A,
Q, : Stic khang d& cta than coc (T) Q, = ¢, . A,
@qp = 0,55 . Hé s0 siic khdng d& clia miii coc
@qs = 0,65 . He s0 stic khdng d& cha than coc
q, : Stic khdng d& don vi clia mili coc (T/m?)
q : Stic khang d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)
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A, : Dién tich clia bé mat than coc (m?)

X4c dinh stic khéng don vi ctia mii coc g, (T/m?) va stic khdng miii coc Q, , miii coc
dat & 16p cudi cling — cét soi san (c6 N = 36). Theo Reese va O'Niel (1998) c6 thé uéc
tinh sic khdng miii coc don vi bang céch st dung tri s6 xuyén tiéu chuin SPT.

VG6iN <75thig, = 0,057. N (Mpa)
Ta ¢6 sic khang miii coc don viq, = 0,057 .36 = 2,052 (Mpa) = 205,2 (T/m?)
Q, = 205,2.3,14 .% = 161,08 (T)
Xdc dinh sitc khiang don vi ciia than coc g, (T/m?) va sitc khang than coc Q
+ Trong datdinh : q, = «. S,
Trong do6 :
S, : Cudng do khang cat khong thoat nuée trung binh (T/m?)
S,:6.10°. N (T)
o : Hé s6 dinh bam
Lép 6 — Cat cudi soi: S, = 0,006.36 = 0,216 (Mpa) = « = 0,5
g = «.S, = 0,5.0,216 = 0,108 (Mpa) = 10,8 (T/m?)
+ Trong 16p dat roi :

Theo Reese va Wright (1997) stic khang bén don vi g, clia than coc dugc xac dinh
theo cong thuc :

e g, = 0,0028 . N v6i N < 53 (Mpa)

e Lop 1 — Cit nho,chit vira —» g, = 0,0028.7 = 0,0196 (Mpa) = 1,96 (T/m?)

e LGp 2 — Sét sam den,déo ciing — g, = 0,0028.12 = 0.0336 (Mpa) = 3,36 (T/m?)
e L&p 3 — Cét trung xam,chit vira — g, = 0,0028.20 = 0.056 (Mpa) = 5,6 (T/m?)

e L6p 4 — Cat tho hat vang,chat vira » g, = 0,0028.25 = 0.07 (Mpa) = 7,0 (T/m?)
e LGp 5 — Sét xdm xi mang,cing — q, = 0,0028.30 = 0,084 (Mpa) = 8,4 (T/m?)

e Ldp 6 — Cat cudi soi,chat —» g, = 0,0028.36 = 0,101 (Mpa) = 10,1 (T/m?)

Bang tinh siic khang than coc trong nén dat

o Chiéuday | Sdckhdng | Sthan coc tiép xtic | Stic khang trén
Tén céc 16p . o 1A s ~ IR
i cht trung binh than coc véi c4c 16p dia chiat | toan than coc
1a cha
' (hy) (qy/1m*) (m*) (T)
Cat nho 1,42 1,96 4,46 8,74
Sét xam den 1,95 3,36 6,12 20,56
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Cat trung xam 4,35 5,6 13,63 76,33
C4t tho hat vang 1,86 7,0 5,84 40,88
Sét xdm x1 mang 3,87 8,4 12,25 102,9
Cat soi san 14,90 10,1 46,79 472,58

Tong 29,37 692,69

Theo nhu thiét k€ ban v& phan dau coc nam trong 16p Cét trung xam trG xuoéng do
vay véi 2 16p cat nho va sét xam den ta bo qua stic khang trén toan than coc cta 2 16p nay
dé phan tinh todn s6 coc trong Tru duoc chinh xdc hon

— Tir d6 ta tinh duoc stic chiu tai ctia coc theo diéu kién dit nén Q, :
Q, = 0,55.161,08 + 0,65.692,69 = 538,85 (T)
4. TINH SO COC CHO MONG MO _TRU
Du kién chiéu sau chon coc trong M6 1a 20m va trong Tru 1a 25m

Theo cach xac dinh s6 luong coc chon trong méng :
P

n = .
Peoc

Trong do6 :

B : He so ké dén tai trong ngang

f = 1,5d6ivéitruva B = 2,0 doi v6i mo6 (Do md chiu thém &p luc tai trong ngang
tlr dat dap cta dudong dau Cau cling nhu hoat tai do xe chay khi xe him phanh gay ra)

P : Tai trong thang ding téc dung lén méng M6_Tru da tinh & phan trén (T)

P coc = I’I'lil'l (Pvl ; Pdn)
Bang tong hop tai trong va bé tri coc trong méng M6 _Tru
PV P n PCOC T7 i - -
Tén hang muc 1 ‘ ' al Héso | S6 coc | Chon

(T) (T) (T) trong

TruT,vaT, 1195,3 | 538,85 | 538,85 | 2571,50 1,5 7,16 8

M6 M, va M, 1195,3 | 435,73 | 435,73 | 171291 2,0 7,86 8

5. BIEN PHAP THI CONG

5.1. THI CONG MO CAU

Budc 1 : Chuén bi mit bing

- Chuén bi vat liéu,mdy méc thi cong

- Xac dinh pham vi thi cong,dinh vi tim Mo

- Dung mdy ui két hop thli cong san 0i mét bang
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Budc 2 : Khoan tao 16

- Dua mdy khoan vao vi tri

- Dinh vi tri tim coc

- Khoan tao 16 coc biang may chuyén dung v6i 6ng vach dai suot chiéu dai coc
Budc 3 : D6 bé tong 1ong coc

- Lam sach 16 khoan

- Dung céu ha 16ng cot thép

- Lap ong dan,tién hanh d6 bé tong coc

Budc 4 : Cong tdc kiém tra

- Kiém tra chat luong coc thong qua cdc dng siéu am
— Tién hanh d6 bé tong 1ap 16 siéu am coc

— Di chuyén may thi cong céc coc ti€p theo

Budc 5 : Thi cong phan bé mong

Dao dat ho méng tao dién thi cong hop ly

Lam phang hé méng

- Pbap dau coc

D4 bé tong ngheo tao phang

Lam sach h6 méng, 1ap dung da gido van khuon, cot thép bé méng

D6 beé tong bé méng

- Thao d& vang chong, van khuon bé méng
Budc 6 : Thi cong Mo

Lap dung da gido van khuon, cot thép than Mo
D6 bé tong than Mo

Lap dung da gido van khuon, c6t thép tudng than, tudng canh M6

Théo d& van khuon da gido

Hoan thién M6 sau khi thi cong xong két cau nhip
5.2. THI CONG TRU CAU

Buéc 1 : Xac dinh chinh xac vi tri tim coc, tim dai Tru

- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc,tim tru

- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi

Budc 2 : Thi cong coc khoan nhoi

- Lap dat hé thong cung cip dung dich bentonite, hé¢ thong bom thai vita mun khi
khoan coc

- Dung may khoan ti€n hanh khoan coc
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- Ha l6ng cot thép, do bé tong coc

Buéc 3 : Thi cong vong vay coc van

- Lap dung coc van thép (tudng cir) Lassen bang gid khoan

- Lap dung vanh dai trong va ngoai

- Poéng coc dén do sau thiét ké

- Lép dat mdy bom x06i hiit trén hé ndi, x6i hidt dat trong hd méng dén do sau thiét
k&

Buéc 4 : Thi cong bé mong

- D4 be tong bit ddy, hit nuéc hé méng

- X 1y dau coc khoan nhoi

- Lép dung véan khuon, cot thép, d6 bé tong bé méng

Budc 5 : Thi cong Tru ciu

- Ché tao, lap dung da gido van khuon than Tru 1én trén bé méng Tru

- Lap dat cot thép than Tru, d6 bé tong than Tru timg dot do ta phan than Tru ra
thanh cdc doan dé tién thi cong. Bé tong duoc cung c4p biang cdu va mdy bom

— Thi cong than Tru bang van khuon timg d6t mot

- Thi cong xa mil Try, da ké goi

Budc 6 : Hoan thién

- Thao d& toan bo hé da gido phu trg

- Hoan thién Tru

5.3. THI CONG KET CAU NHIP

St dung phuong phép t6 hgp miit thira hay con goi 1a gid lao 3 chan

Budc 1 : Lap dung xe lao dim

— Thi cong phan dudng dau cau

- BO6 tri dudng chd dam tir bai dic dim va dudng di chuyén xe lao dam trén dudng
dau cau phia mo M1 véi khoang cach tim duong ray 1a 4,2m. Khoang cach tim ta
vet 12 0,7m ct 3m 1dp lai mot lién két ngang bang thép géc 100x100 chiéu dai L
= 5m dé khong ch€ cu ly van chuyén

- BG6 tri duong lao doc dam véi khoang cach tim 2 duong ray 1a 1m. Khoang cach
tim ta vet 1a 0,7m tir bai tap két dam dé€n mo M1

- Lép dung chdng né bing panel, ding c4u nang ting doan xe lao dat 1én chéng né,
diéu chinh tim doc cdch doan tring véi tim dudong di chuyén, ldp cdc chan trudc,
chan sau, ha vit chan tru6c va cheén lai. Lap hoan chinh cic hé dong luc trén xe
lao.

Buéc 2 : Chuén bi xe kéo lao
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- Bo tri dudng san ngang dam tir bai tap két dim dén dudng van chuyén coc
- Kéo dam dén vi tri xe lao
Bud6ce 3 : Kéo xe lao

- Treo dau dim vao vi tri chan sau cta xe lao, quay vit ctia chan truée khoi diém ké
trén mo, sau do kéo xe lao ra vi tri nhip N,

Buéc 4 : Lao lap cdc phién dim

- Diéu khién xe lao diing vi tri, ha kin vit chan truéc xuéng diém ké trén mil tru T,

- Neo cheén ¢6 dinh chan giita va chan sau, phai chén chic chin dé chong dich
chuyén xe lao

- Ha dam doi trong xudng xe chd dam, kéo dam dén vi tri dé lao

- Dung 1 xe treo nang mot ddu dadm, mot ddu dam phia sau van nam trén xe chd
dam va di chuyén dan ra tru T,. Khi ddu dim con lai nim trén xe chd dam dén vi
tri dung xe treo dam nang dau dam con lai 1én trén.

- Ca 2 xe treo ti€p tuc dua dam ra ding vi tri sau d6 ha dam xuong duong san cong
tac trén mo, tru. San cong tac dua dam ra ddng vi tri ha dam xuong goi, st dung
chong phong ho dam bao chic chan.

- 2 xe con trd lai vi tri ban dau tiép tuc lao cac dam con lai theo ding nhu trinh tu
lao dam ban dau.

- Khi lao xong nhip N tién hanh di€u chinh lai vi tri cdc dam theo diing thiét ké.
Sau dé6 lap ti€p dudng di chuyén xe lao, dudng van chuyén doc dim 1én nhip vira
mdi lao xong dé ti€p tuc lao cho cac nhip ti€p theo.

— Cong tac lao kéo xe lao va cac phi€n dam cua nhip ti€p theo thi cong tuong tu.

Budce 5 : Thao do xe lao dam

- Bo tri dudng van chuyén xe lao ddm va dudng van chuyén dim vé phia bd doi
dién noi dat mé M, kéo xe lao vao bo.

- Théo d& xe lao bing can ciu

Budce 6 : Thi cong hoan thién cau

— Thi cong lan can, bo hanh, thi€t bi chi€u sang

— Thi cong cac 16p phu mat cau, khe co gian

- Hoan thién cdu va chudn bi cong téac thir tai.

LAP TONG MUC PAU TU
BANG THONG KE VAT LIEU PHUONG AN CAU DAM CHU |
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- HANG MUG BON| .« LUONG DON GIA | THANH TIEN
' ' Vi (d) (d)
Téng miic dau tu d 91.380.399.000
DPon gia /Im? mit cau d 1695 50.000.000 | 84.750.000.000
I Két cau phan trén
1 | Bé tong cot thép dam d 21 45.000.000 | 945.000.000
2 | Bé tong asfant mat cau m’ 77,90 18.000.000 | 1.402.200.000
3 | Bé tong lan can m’ 66 3.200.000 211.200.000
4 | G6i cau dam BT Bo 42 5.000.000 168.000.000
5 | Khe co gian Bo 4 7.000.000 28.000.000
6 | Hé thong thoat nude m? 1582 250.000 395.500.000
7 | Beén chiéu sang d 40 7.500.000 300.000.000
| Két cau phan duéi
1 | Bé tong mo m’ 326,92 5.500.000 | 1.798.000.000
2 | Bé tong tru m’ 359,06 5.500.000 | 1.974.830.000
3 | Cot thép mo T 52 35.000.000 | 1.820.000.000
4 | Cot thép tru T 45 35.000.000 | 1.575.000.000
5 | Coc khoan nhoi ¢ = Im d 32 40.000.000 | 1.280.000.000
6 | Cong trinh phu trg khic d 50.000.000 50.000.000
m Puong hai dau cau
1 | Dat dap 31.500.000
2 | Mo6ng + mat dudng m’ 311,65 250.000 77.912.500
A | GT du todn xay lap m’ 1695 1.500.000 | 2.542.500.000
Al | GTDT xay lap chinh d |+ 11 11.947.730.000
All | GT xay lap khac d [+ 10+ 1 14.599.642.000
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B | Chi phi khdc % 15 2.189.946.300
C | Truot gié % 10 1.459.964.200
D | Du phong % 3 437.989.260

B. PHUGNG AN Il : CAU DAM GIAN BGN CHU T

I. MAT CAT NGANG VA SO PO NHIP

Khé cau : Ciu dugce thiét k& cho 3 lan xe chay :

K = 3,53 = 10,5 (m)

Téng bé rong cau ké ca lan can, 1€ bo hanh va giai phan cach :

K = 10,5+2.1,5+2.0,5+2.0,25 = 15 (m)

So d6 nhip dam : 3.33 (m)
Tai trong thi€t k& : HL.93

Khé thong thuyén : B = 15 (m); h = 2,5 (m)

Khau do thoat nudc : Y, [, = 90m

Il. TINH TOAN SO BO KHOI LUGNG KET CAU NHIP

1. TINH TOAN KET CAU NHIP DAM
v" T6 hop noi luc theo cac TTGH :

Theo TTGH vé cuong do 1tacé: Q = ;. X v; - Q;

Trong do :
Q; : Tai trong tiéu chudn tinh to4n
v; : Hé s0 tai trong
n; = 1:Heé s6 diéu chinh

Heé s0 tai trong duoc 1ay nhu sau :

Hé so tai trong
Loai tai trong
Lén nhat | Nho nhat
Tai trong thuong xuyén
DC : Ciu kién va cac thi€t bi phu 1,25 0,90
DW : Lép phtt mat cau va cac tién ich 1,50 0,65
LL : Hé s6 lan xe m = 0,85. Hé s6 xung kich (1 + IM) = 1,25 1,75 1,00
* Tinh tai :
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Gom trong lugng ban than M6 va trong lugng két cdu nhip.
Trong luong ban than két cau dam T dic trude :

MAT CAT GIJA NHIP MAT CAT TAI GOI
(TY LE : 1/40) (TY LE : 1/40)
N 180 . N 180 .
1 1 1 1
20 20 20 20
| B —
Al T
105
160 160 160
20 20
—
g‘15
30
) ! 4 ) 4 4 y
80 20 80 60 60 60

Dién tich mat cat ngang dam tai vi tri gitta nhip :
A = 0,8400 (m?)
Dién tich mat cat ngang dam tai vi tri vu6t dam :
A = 1,0800 (m?)
Dién tich mat cat ngang dam tai vi tri goi :
A = 1,3200 (m?)
Thé tich bé tong 1 dam chit T :
V = 0,8400.27 + 2.1,0800.1 + 2.1,3200.2 = 30,12 (m?)

Trong luong 1 nhip tinh cho 1m dai dam theo phuong doc Cau :

Zuim = 2.5.5. Ny = 2,5. 2227 = 1597 (T/m)

Trong luong 16p phtt mat Cau :
Gom 5 16p :
e Beé tong Asphal : 5 cm
e Lopbaové : 4cm
e L6p phong nuGe : 1 cm
e Pémximang : 1cm
e L6ptao do doc ngang : 2 - 14 cm
Trén 1m? cha két cau mat duong : g = 0,35 (T/m?)
g, = 0,35.14 = 4,9 (T/m)
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Trong lugng hé lién két dam ngang :
gane = (16025021 —04).(Z5) . 24 = 2(T/m)

Trong luong cua lan can 14y so bo :
g = 0,2 (T/m)
2. TINH TOAN KHOI LUGNG MONG MO CAU
2.1. MONG MO M, ; M,
» Khoi lugng mo :

MAT BANG MO CAU TAO MO
(TY LE : 1/200) (TY LE : 1/200)
50
B 500 B 550 1,100
1 1
55 g(
100
50 N 150
T .
450
B %
150
500 e — % L 1700 [
200
| 7 L
450 %
e Crm
w | 7
1
100
N—— —~ [
! }
550 100 300 100

50 100\ 50

Thé tich tudng cdnh mo :
V. = 2.0,5(1,5.5,5+0,5(2,5+5,5). 4.1 +25.1,5) = 28,4 (m?
Thé tich tudng than mo :
V, = 51,515 = 112,5 (m?)
Thé tich tudng dinh mo :
V., = 05.2,1.15 = 15,75 (m®)
Thé tich bé mo :
V, = 2.5.17 = 170 (m?)
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+ Thé tich tudng tai :
V, = 02.1,35 = 0,27 (m’)
= Khai luong 1 md Cau :
V.. = 326,92 (m)
= Khéi luong 2 md Cau :
V.. = 232692 = 653,84 (m’)
So bo chon ham luong c6t thép trong mé 1a 80 kg/m’
Khoi luong co6t thép trong mo 1a : my, = 0,08.653,84 = 52,307 (T)
Xac dinh tai trong 1én ma :

Puong anh hudng tai trong tac dung 1én mo :

Tinh tai

. 32.2 R

i
Hinh 2.1 Duong anh huong ap luc 1én mo

w = 0,5.32,2 = 16,1 (m?)

DC = Ps + (8im + 8 + Ldimme ) - @

DC = 326,92.2,3 + (1597 +0,2+2) . 16,1 = 1109,84 (T)

DW = g, .w= 49.16,1 = 78,89 (T)
= Do hoat tai

Theo quy dinh ctia TCN 272 - 05 thi tai trong dung thiét k€ 1a gia tri bt 1gi nhat cta
t0 hop :

Xe tai thi€t k€ va tai trong lan thiét k&
Xe tai 2 truc thiét k€ va tai trong lan thiét k&
Tinh phan luc 1én m6 do hoat tai :
Chiéu dai tinh todn ctia nhip : L = 32,20 (m)
Puong anh hudng phan luc va so do xé€p xe thé hién nhu sau :

* So do ap luc dudong anh huéng tac dung lén mo :
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1.2
jﬂj
110 110
4.3 4.3
145 145 5 9.3 KN/m 3 KN/m

3
REREREEES SRR
A S I O O e e A L

r%% 32.2 (KN)

|

0.733
1 0.866
0.963

Hinh 2.2 So do xép xe trén duong anh huéng ap luc cua Mo
Tir so d6 x€p tai ta c6 phan luc gbi do hoat tai tic dung nhu sau :
LL = n.m[(1 + IM). (P.y;) + Win. W + Wy, w]

Trong do6 :

n : SO lan xe

m : Hé s0 lan xe

IM : Luc xung kich cua xe,khi tinh M6 tru dac thi (1+4IM) = 1,25

P; : Tai trong xe ; y; : Tung do duong anh hudng

w : Dién tich duong anh hudng

W, : Téi trong 1an phan bo déu trén dudong anh hudng. W,y = 9,3 (KN/m)

Wy: Tai trong nguoi phan b déu trén duong dnh huéng. Wy, = 3 (KN/m)
e Th, : Xe tai 3 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(145.1 + 145.0,866 + 35.0,733) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1260,5 (KN) = 126,05 (T)
e Th, : Xe tai 2 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(110.1 + 110.0,963) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1055,6 (KN) = 105,56 (T)

— Vay t6 hop xe tai 3 truc dugc chon lam thiét ké.
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Téng hop tat ca loai tai trong tac dung duéi day dai cia Mo

Cac loai tai trong tac dung
Theo TTGH
Noi luc DC DW LL
Cuong do 1
(yp = 1,25) (yw = 1,5) (i = 1.75)
P (T) 1109,84.1,25 78,89.1,5 126,05.1,75 1726,22

2.2. XAC PINH SUC CHIU TAI cUA cOC TAI MO
2.2.1.VAT LIEU
Bé tong cdp do bén 30 c6 -’ = 300 (Kg/cm?)
Cot thép chiu luc All c6 Ra = 2400 (Kg/cm?)
2.2.2.SUC CHIU TAI CUA COC THEO VAT LIEU
Stic chiu tai cia coc D = 1000 (mm)
Theo diu A5.7.4.4 — TCTK stic chiu tai cia coc theo vat liéu lam coc tinh theo
cong thuc sau :

PV = ¢ . Pn
Vé6i P, : Cudng do chiu luc doc truc danh dinh c6 hoac khong cé uon tinh theo cong
thuc:
P, = ¢.{my.m,. f!.(A. — As) + fy.- At} = 0,75.0,85.{0,85.0,7. /. (A, — Ag) +
fy-Ast}

Trong do6 :

@ : Hé so suc khang. Lay ¢ = 0,75

m,, m, : Cic hé s6 di€u kién lam viéc

f¢ : Cudng do chiu nén nhd nhit cha bé tong. Lay f, = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich ctia c6t thép doc (mm?)

Ham lugng c6t thép doc hop ly thuong chi€ém vao khoang 1,5 — 3%. V6i ham luong
bang 1,5% lugng cot thép doc ta ¢6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢25, vay s6 thanh c6t doc can bd tri 1a :

N = ;1174752'5;* = 24 (thanh). Vay chon 24 ¢ 25 c6 A, = 11781,6 (mm?)
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Vay stc chiu tai ctia coc theo vat liéu 1a :
P, = 0,75.0,85.{0,85.0.7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) = 11953 (T)
2.2.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
+ L6p 1 : Cét nho

+ L6p 2 : Sét xam den
+ Lop 3 : Cét trung xdm
+ Lop 4 : Cét tho hat vang
+ L6p 5 : Sét xdm xi mang
+ Ldp 6 : Cat sdi san
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q=¢.Q = @gp-Q + ¢gs . Q (D)
Trong do :
Q, : Stic khang d& cua miii coc (T) Q, = q, . A
Q, : Stc khang d6 ctua than coc (T) Q, = g, . A

@qp = 0,55 . He s0 stic khdng d& clia miii coc

p

S

@qs = 0,65 . He s0 stic khdng d& cta than coc

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

qs : Stic khéng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

Xéc dinh stic khdng don vi cia mili coc q, (T/m?*) va stic khdng mii coc Q, , mili coc
dat & 16p cudi cling — cat so6i san (c6 N = 36). Theo Reese va O Niel (1998) c6 thé uéc
tinh stic khang miii coc don vi biang cach st dung tri s6 xuyén tiéu chuan SPT.

VG6iN <75thig, = 0,057 . N (Mpa)

Ta ¢6 stic khang mii coc don viq, = 0,057 .36 = 2,052 (Mpa) = 205,2 (T/m?)
Q, = 2052.3,14.% = 161,08 (T)

Xéc dinh stic khdng don vi ciia than coc g, (T/m?) va stic khang than coc Q,

+ Trong datdinh : q, = « . S,
Trong do6 :

S, : Cudong do khang cit khong thoat nuée trung binh (T/m?)
S, : 6.10°. N (T)
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o : Hé s6 dinh bam
Lép 6 — Cat cudi soi : S, = 0,006.36 = 0,216 (Mpa) = «x = 0,5
qG=«.S, = 0,5.0216 = 0,108 (Mpa) = 10,8 (T/m?)
+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, ctia than coc dugc xac dinh
theo cong thuc :
e g, = 0,0028 . N v6i N < 53 (Mpa)
e L6p 1 — Catnhd,chiatvia —» g, = 0,0028 .7 = 0,0196 (Mpa) = 1,96 (T/m?)
e L&p 2 — Sét sam den,déo ciing — q, = 0,0028 . 12 = 0,0336 (Mpa) = 3,36 (T/m?)
e L&p 3 — Cét trung xdm,chit vira = q, = 0,0028 .20 = 0,056 (Mpa) = 5,6 (T/m?)
e LGp 4 — Cét tho hat vang,chat vita —» g, = 0,0028 .25 = 0,07 Mpa) = 7,0 (T/m?)
e LGp 5 — Sét x4m xi mang,cing — ¢, = 0,0028 .30 = 0,084 (Mpa) = 8,4 (T/m?)
e L&p 6 — Cét cudi sdi,chat —» q, = 0,0028 .36 = 0,101 (Mpa) = 10,1 (T/m?)
Bang tinh stiic khang than coc trong nén dat

o Chiéuday | Stckhdng | Sthan coc tiép xtic | Stc khang trén
Tén cac 16p a1 e 1 ~ RTIA
. ) trung binh than coc véi cdc 16p dia chét | toan than coc
dia chat 5 )
(hy,) (q/Im”) (m?) (T)
Cat nho 1,42 1,96 4,46 8,74
Sét xdm den 1,95 3,36 6,12 20,56
Cat trung xam 4,35 5,6 13,66 76,50
Cat tho hat vang 1,86 7,0 5,84 40,88
Sét xdm xi mang 3,87 8,4 12,15 102,06
Cat soi san 9,92 10,1 31,15 314,61
Tong 23.37 534,05

Theo nhu thiét k&€ ban vé phan ddu coc nam trong 16p cat trung xdm tré xuéng do
vay voi 2 16p cat nho va sét xam den ta bo qua stic khang trén toan than coc cta 2 16p nay
dé phan tinh todn s6 coc trong M6 dugc chinh x4c hon.

— Tir d6 ta tinh duogc stc chiu tai cia coc theo diéu kién dat nén Q, :

Q, = 0,55.161,08 + 0,65.534,05 = 435,73 (T)
3. TINH TOAN KHOI LUONG MONG TRU CAU
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SO PO MAT CAT NGANG CAU
(TY LE : 1/200)
750 . 750 .
. (1/2 MAT CAT GITA NHIP) 1

—»

(1/2 MAT CAT TAI GOI)

\ MOI NOI RONG 40C M

2%
i [
v % % W
N R m m N
75 X -
. DAM NGANG GIUA NHIP 150
75
N N
b # # 4 #
J”90 220 220 220 220 220 220 90 |
T 225 1050 225
1000 / 1000
N N
200 200
N N
LS LD <D O
— <0 1< (@

3.1. CONG TAC TRU CAU

» Khoi luong Tru cau_Tru dac than hep
Cac Tru T1 va T2 c6 cau tao giong nhau nén ta chi tinh toan 1 Tru T1
- Khéi lugng xa mii Tru : V,,, = (1,5.15-0,75.2,25).2,5 = 52,03 (m?)
- Khéi luong than Tru  : V,,, = (3,14.0,9° +8,7.1,8) . 10 = 182.03 (m°®)
~ Khéilwongbe Tru  :V,, = 12,552 = 125 (m?)

- Khéi lugng 2 Tru cdu : V,, = 2.(52,03 + 182,03 + 125) = 718,12 (m®)

- Khoiluong 1 Trucdu : V,, = 7182'“ = 359,06 (m?)

Thé tich BTCT trong cong tac Tru cdu : V,, = 359,06 (m?)

So bd chon ham luong c6t thép (than Tru + xa mii Tru) 1a 150 Kg/m® va ham luong
thép trong méng Tru 1a 80 Kg/m?

Nén ta c6 khoi luong cot thép trong 2 Tru 1a :
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m,, = 2.(52,03 +18,03). 0,15 + 2.125.0,08 = 90,22 (T)
3.2.XAC PINH TAI TRONG TAC DUNG LEN MONG
Puong anh hudng tai trong tac dung Ién méng tinh gin ding :

Tinh tai

: Pah Tx
(KN)

32.20 32.20

Hinh 3.1 Duong anh huwong ap luc lén Tru
Dién tich dudng anh hudng 4p luc méng : w = 32,20 (m?)
DC = Py, + (g4 + i + &amo) - @ VO6i g = 11,87 (T/m)
DC = 359,06.2,5 + (15,97 + 0.2 + 2) . 32,20 = 1482,72 (T)
DW = g .0 = 49322 = 157,78 (T)
+ Do hoat tai :
Chiéu dai tinh todn ctia nhip 64,40 (m)
Puong anh hudng phan luc tinh gan diing c6 so d6 xép tai thé hién nhu sau :

430 430 15.0 430 4.30
l i L 1 L l q.=9.3KN/m
145 145 35 145 145 35 L
Pah Ty
(KN)
0.267 R Q5 SKNim
04 ) gay 0.733
' 0.866
32.20 L 32.20
Hinh 3.2 So do xép xe trén duong anh huéng ap luc cua Tru
Tir so d6 xép tai ta c6 phan luc gbi do hoat tai tic dung nhu sau :
LL = n.m.[(1 + IM). (P.y;) + Wiy w + Wy w]
Trong do6 :
n:Solanxe;n = 3lan
m : Hé s6 lan xe, m = 0,85
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IM : Luc xung kich cua xe, khi tinh Mo tru dac thi (1 + IM) = 1,25
P, : Tai trong truc xe ; y; : Tung do duong anh hudng
w : Dién tich dudng anh huéng, w = 32,20 (m?)
W, x : Tai trong lan phan b déu trén dudng anh hudng, W,y = 9,3 (KN/m)
Wy, : Tai trong ngudi phan bé déu trén duong anh hudng Wy, = 3 (KN/m)
e Th, : 1 Xe tai 3 truc + tt lan + tt nguoi
LL = 3.0.85[1,25.(145.1 + 145.0,866 + 35.0,866) + 9,3.0,5.32,2 + 3.0.5.32,2]
LL = 1969 (KN) = 196,90 (T)
e Th,: Xe tai 2 truc + tt lan + tt ngusi
LL = 3.0,85[1,25.(110.1 + 110.0,963) + 9,3.0,5.32,2.2 + 3.0,5.32,2.2]
LL = 1698,23 (KN) = 169,823 (T)
e Th;: 2 Xe tai 3 truc (dat cich nhau 15m) + tt lan + tt nguoi

LL = 3.0,85.90%.[1,25.145. (1 + 0,866 + 0,4 + 0,267) + 1,25.35. (0,733 +
0,534) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1635,34 (KN) = 163,534 (T)
Két luan : Vay t6 hop HL 93 clia Th, duoc chon 1am tinh todn cho phan thiét ké.

Téng hop tat ca loai tai trong tac dung duéi day dai cia Tru

Céc loai tai trong tic dung
N Theo TTGH
Noi lue DC DW LL N
Cuong do I
(yp = 1,25) (yw = 1.5) (Yo = 175)
P (T) 1482,72.1,25 157,78.1,5 196,90.1,75 2434,65

3.3. XAC PINH SUC CHIU TAI CUA COC TAI TRU
3.3.1. VAT LIEU

Bé tong cap do bén 30 c6 f; = 300 (Kg/cm?)

Cot thép chiu Iuc AIl c6 Ra = 2400 (Kg/cm?)
3.3.2.8UC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stic chiu tai cia coc theo vat liéu 1am coc tinh theo
cong thuc sau :

PV = (l) . Pn
Vé6i P, : Cuong do chiu luc doc truc danh dinh ¢6 hoac khong cé uon tinh theo cong
thic:
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P, = ¢o.{my.m,. f!.(A. — As) + fy-Ast} = 0,75.0,85.{0,85.0,7. f/. (A, — Age) +
fy-Ase}
Trong do6 :

@ : Hé s suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 di€u kién lam viéc

f¢ : Cudng do chiu nén nhd nhit chia bé tong. Lay f, = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén cua coc

A. = 3,14.500% =785000 (mm?)

A, : Dién tich ctia cot thép doc (mm?)

Ham luong c6t thép doc hop ly thuong chiém vao khoang 1,5 — 3%. V6i ham lugng
bang 1,5% luogng cot thép doc ta ¢6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c6t doc can bo tri 1a :
11775. 4

N = ——— = 24 (thanh) Vaychon24 ¢ 25¢6 A, = 11781,6 (mm’)

Vay stc chiu tai cia coc theo vat liéu 1a :
P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) =1195,3 (T)
3.3.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
+ L6p 1 : Cat nho
Lop 2 : Sét xam den
Lép 3 : Cat trung xam
Lé6p 4 : Cat tho hat vang

+ 4+ o+ o+

Lép 5 : Sét xam xi mang
+ L6p 6 : Cat sbi san
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q=¢.Q = @gp-Q, + @5 - Q (T)
Trong do :
Q, : Stic khang d6 cua mili coc (T) Q, = q, . A,

Q. : Stic khang d& cta than coc (T) Q, = ¢, . A,

@qp = 0,55 . He s0 stic khdng d& clia miii coc
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@qs = 0,65 . He s0 stic khdng d& cta than coc

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

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

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

X4c dinh stic khdng don vi ctia mii coc g, (T/m?) va stic khdng miii coc Q, , mii coc
dat & 16p cudi cling — cét soi san (c6 N = 36). Theo Reese va O'Niel (1998) c6 thé uéc
tinh stc khdng miii coc don vi biang cdch st dung tri s6 xuyén tiéu chuan SPT.

VG6iN <75thiq, = 0,057. N (Mpa)
Ta ¢6 sic khang miii coc don viq, = 0,057 .36 = 2,052 (Mpa) = 205,2 (T/m?)
Q, = 205,2.3,14 .% = 161,08 (T)
Xac dinh stic khdng don vi ciia than coc g, (T/m?) va stic khang than coc Q,
+ Trong datdinh : q, = «. S,
Trong do6 :
S, : Cudng do khang cét khong thoat nuée trung binh (T/m?)
S, :6.10°. N (T)
o : Hé s6 dinh bam
Lép 6 — Cat cudi soi: S, = 0,006.36 = 0,216 Mpa) = « = 0,5
g = «.S, = 0,5.0,216 = 0,108 (Mpa) = 10,8 (T/m?)
+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, clia than coc dugc xac dinh
theo cong thuc :

e g, = 0,0028 . N v6i N < 53 (Mpa)

e L6p 1 — C4t nho,chit vira —» g, = 0,0028.7 = 0,0196 (Mpa) = 1,96 (T/m?)

e LGp 2 — Sét sam den,déo ciing — g, = 0,0028.12 = 0.0336 (Mpa) = 3,36 (T/m?)
e L6p 3 — Cét trung xam,chit vira — g, = 0,0028.20 = 0.056 (Mpa) = 5,6 (T/m?)
e L6p 4 — Cét tho hat vang,chat vira » g, = 0,0028.25 = 0.07 (Mpa) = 7,0 (T/m?)
Lép 5 — Sét xdm xi mang,cing — q, = 0,0028.30 = 0,084 (Mpa) = 8,4 (T/m?)
L6p 6 — Cat cudi soi,chit —» q, = 0,0028.36 = 0,101 (Mpa) = 10,1 (T/m?)

Bang tinh siic khang than coc trong nén dat

Tén céc 16p Chiéu day | Sickhdng | Sthan coc ti€p xic | Stc khang trén
dia chat trung binh than coc v6i cac 16p dia chat | toan than coc
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(hy) (q/1m?) (m?) (T)

Cat nho 1,42 1,96 4,46 8,74
Sét xdm den 1,95 3,36 6,12 20,56
Cat trung xam 4,35 5,6 13,63 76,33
Cat tho hat vang 1,86 7,0 5,84 40,88
Sét xdm xi mang 3,87 8.4 12,25 102,9
Cat soi san 14,90 10,1 46,79 472,58
Téng 29,37 692,69

Theo nhu thiét k€ ban v& phan dau coc nam trong 16p Cét trung xam tré xuong do
vay v6i 2 16p cat nho va sét xam den ta bo qua stic khang trén toan than coc cua 2 16p nay
dé phan tinh todn s6 coc trong Tru duoc chinh x4c hon.

— Tir d6 ta tinh dugc stc chiu tai cta coc theo diéu kién dat nén Q, :
Q, = 0,55.161,08 + 0,65.692,69 = 538,85 (T)
4. TiNH SO COC CHO MONG MO_TRU
Du kién chiéu sau chon coc trong M6 1a 20m va trong Tru 1a 25m

Theo cach xac dinh s6 luong coc chon trong méng :

n =pf.

P

Pcoc
Trong do :

B : He so ké dén tai trong ngang

B = 1,5d6i v6itruva B = 2,0 doi v6i mo (Do m& chiu thém &p luc tai trong ngang
tir dat dap cua dudong dau Cau cling nhu hoat tai do xe chay khi xe hdm phanh gay ra)

P : TAi trong thang ditng tdc dung 1én méng Mé_Tru di tinh & phan trén (T)

Poe = min (P ; Py,)

Bang tong hop tai trong va bé tri coc trong méng Mé _Tru

Pvl Pdn Pcoc - . .
Tén hang muc ' Tai trong | Heso6 | S6coc | Chon
(T) (T) (T)
TruT,vaT, 1195,3 | 538,85 | 538,85 | 2434,65 1,5 6,78 8
Mo M, va M, 1195,3 | 435,73 | 435,73 | 1726,22 2,0 7,92 8

5. BIEN PHAP THI CONG
5.1. THI CONG MO CAU

BuGc 1 : Chuén bi mit bing
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- Chuén bi vat liéu,mdy moc thi cong
- Xac dinh pham vi thi cong,dinh vi tim Mo
- Dung may ui két hop thl cong san Gi mat bang
Budc 2 : Khoan tao 16
- Pua may khoan vao vi tri
- Dinh vi tri tim coc
- Khoan tao 16 coc biang may chuyén dung v6i 6ng vach dai suot chiéu dai coc
Budc 3 : D6 bé tong 1ong coc
- Lam sach 16 khoan
- Dung céu ha 16ng cot thép
- Lap ong dan,tién hanh dé bé tong coc
Budc 4 : Cong tdc kiém tra
- Kiém tra chat luong coc thong qua cdc dng siéu am
— Tién hanh d6 bé tong 1ap 16 siéu am coc
— Di chuyén mdy thi cong céc coc tiép theo
Budc 5 : Thi cong phan bé mong
- Dao dat ho mong tao dién thi cong hop 1y
- Lam phang ho méng
- DPap dau coc
- D6 beé tong ngheo tao phang
- Lam sach hé méng, 1ap dung da gido van khuon, cot thép bé méng
- D6 be tong bé méng
- Théo d& vang chong, van khuon bé méng
Budc 6 : Thi cong Mo
- Lap dung da gido van khuon, cot thép than Mo
- D6 be tong than Mo
- Lap dung da gido van khuon, cot thép tuong than, tudng canh M6
- Théo d& van khuon da gido
- Hoan thién M6 sau khi thi cong xong két cau nhip
5.2. THI CONG TRU CAU
Budc 1 : X4c dinh chinh x4c vi tri tim coc, tim dai Tru
- Xay dung hé thong coc dinh vi, xac dinh chinh x4ac vi tri tim coc,tim tru
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoéi

Budc 2 : Thi cong coc khoan nhoi
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- Lap dat hé thong cung cdp dung dich bentonite, hé¢ thong bom thai vita mun khi
khoan coc

- Dung may khoan ti€n hanh khoan coc

- Ha long c6t thép, do bé tong coc

Buéc 3 : Thi cong vong vay coc van

Lap dung coc van thép (tudong clr) Lassen bing gia khoan

Lap dung vanh dai trong va ngoai

Pong coc dén do sau thiét k&

Lap dat may bom x6i hit trén hé néi, x6i hiit dat trong hd méng dén do sau thiét
k&
Budc 4 : Thi cong bé mong
- D4 be tong bit day, hit nuéc hé méng
- Xur ly dau coc khoan nhoi
- Lép dung véan khuon, cot thép, d6 bé tong bé méng
Budc 5 : Thi cong Tru ciu
- Ché tao, lap dung da gido van khuon than Tru 1én trén bé méng Tru
- Lép dat cot thép than Tru, d6 bé tong than Tru ting dot do ta phan than Tru ra
thanh cdc doan dé tién thi cong. Bé tong duoc cung cap bang cdu va mdy bom
— Thi cong than Tru bang van khuon timg d6t mot
— Thi cong xa mi Tru, da ké goi
Budc 6 : Hoan thién
- Thao d& toan bo h¢ da gido phu trg
- Hoan thién Tru
5.3. THI CONG KET CAU NHIP
St dung phuong phdp t6 hop muit thira hay con goi 12 gia lao 3 chan
Budc 1 : Lap dung xe lao dim
- Thi cong phan duong dau cau
- BO6 tri dudng chd dam tir bai ddc dam va dudng di chuyén xe lao dam trén dudng
dau cau phia m6é M1 vé6i khoang cach tim duong ray 1a 4,2m. Khoang cach tim ta
vet 12 0,7m ci 3m lap lai mot lién két ngang bang thép géc 100x100 chiéu dai L
= 5m dé khong ché cu ly van chuyén.
- BG6 tri duong lao doc dam véi khoang cach tim 2 duong ray la 1m. Khoang cach
tim ta vet 1a 0,7m tir bai tap két dim dé€n mo M1.
- Lép dung chéng né bing panel, ding cdu nang ting doan xe lao dat 1én chéng né,
diéu chinh tim doc cdch doan tring véi tim dudng di chuyén, 1p cdc chan trudc,
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chan sau, ha vit chan tru6c va chén lai. Lap hoan chinh cic hé dong luc trén xe
lao.

Buéc 2 : Chuan bi xe kéo lao

- Bo tri dudng san ngang dam tir bai tap két dim dén dudong van chuyén coc.
- Kéo dam dén vi tri xe lao.

Budce 3 : Kéo xe lao

- Treo dau dim vao vi tri chan sau cta xe lao, quay vit cia chan truéc khoi diém keé
trén mo, sau dé kéo xe lao ra vi tri nhip N,

Budc 4 : Lao lap cdc phién dam

- Diéu khién xe lao diing vi tri, ha kin vit chan truéc xuéng diém ké trén mii tru T,

- Neo chén ¢6 dinh chan giita va chan sau, phai chén chiac chan dé chong dich
chuyén xe lao.

Ha dam d6i trong xudng xe chd dam, kéo dam dén vi tri d€ lao.

Dung 1 xe treo nang mot ddu dam, mot ddu dam phia sau van nam trén xe chd
dam va di chuyén dan ra tru T,. Khi ddu dim con lai nim trén xe chd dam dén vi
tri dung xe treo dam nang dau dam con lai 1én trén.

Ca 2 xe treo ti€p tuc dua dam ra ddng vi tri sau d6 ha dam xudng dudng san cong
tac trén md, tru. San cong tac dua dam ra ding vi tri ha dam xudng goi, st dung
chong phong ho dam bao chac chan.

2 xe con trd lai vi tri ban dau ti€p tuc lao cac dam con lai theo ding nhu trinh tu
lao dam ban dau.

Khi lao xong nhip N, tién hanh di€u chinh lai vi tri cic ddm theo ding thiét ké.

Sau d6 lap ti€p dudng di chuyén xe lao, dudng van chuyén doc dim 1én nhip vira

mai lao xong d€ ti€p tuc lao cho cdc nhip ti€p theo.

- Cong tac lao kéo xe lao va cac phién dam cua nhip tié€p theo thi cong tuong tu.

Budc 5 : Thao do xe lao dam

- Bo tri dudng van chuyén xe lao ddm va dudng van chuyén didm vé phia bo doi
dién noi dat mé M, kéo xe lao vao bo.

- Thdo do xe lao bang cin cau.

Budc 6 : Thi cong hoan thién cau

— Thi cong lan can, b hanh, thiét bi chi€u sang

— Thi cong cac 16p phu mat cau, khe co gian

- Hoan thién cdu va chudn bi cong tac thir tai.

LAP TONG MUC PAU TU
BANG THONG KE VAT LIEU PHUOGNG AN CAU DAM CHU T
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- HANG MUC BON| < LUONG DON GIA | THANH TIEN
: VI (d) (d)
Téng mitc dau tu d 91.409.335.000
Don gia /lm? mit cau d 1695 50.000.000 | 84.750.000.000
I Két cau phan trén
1 | Bé tong cot thép dam d 21 50.000.000 | 1.050.000.000
2 | Bé tong asfant mat cau m’ 77,90 18.000.000 | 1.402.200.000
3 | Bé tong lan can m’ 66 3.200.000 211.200.000
4 | Go6i cau dam BT Bo 42 5.000.000 168.000.000
5 | Khe co gian Bo 4 7.000.000 28.000.000
6 | Hé thong thoat nudc m? 1582 250.000 395.500.000
7 | Beén chi€u siang d 40 7.500.000 300.000.000
Il Két cau phan duéi
1 | Bé tong mo m? 326,92 5.500.000 1.798.000.000
2 | Bé tong tru m? 359,06 5.500.000 | 1.974.830.000
3 | Cot thép mo T 52 35.000.000 | 1.820.000.000
4 | Cot thép tru T 45 35.000.000 | 1.575.000.000
5 i‘: Khoan nhoi ¢ = d 32 40.000.000 | 1.280.000.000
6 | Cong trinh phu tro khéc d 50.000.000 50.000.000
m Puong hai dau cau
1 | Dat dép 31.500.000
2 | Méng + mat dudng m’ 311,65 250.000 77.912.500
A | GT du toan xay lap m? 1695 1.500.000 | 2.542.500.000
Al | GTDT xay lap chinh d | + 11 12.052.730.000
All | GT xay lap khac d [+ 11+ 1l 14.704.642.500
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B | Chi phi khdc % 15 2.205.696.375
C | Truot gid % 10 1.470.464.250
D | Du phong % 3 441.139.275

C. PHUONG AN IIl : CAU DAM GIAN DON SUPER T
I. MAT CAT NGANG VA SO DO NHIP
Khé cau : Cau dugc thiét k& cho 3 1an xe chay :
K = 10,5 (m)
Téng bé rong cau ké ca lan can,lé bo hanh va ca gidi phan cich
B =105+2.15+2.0,5+2.0,25 = 15 (m)
So d6 nhip dam : 3.33 (m)
Tai trong thiét k&€ HL93
Khé thong thuyén : B = 15(m);h = 2,5 (m)
Khau do thoat nuéc : Y, L, = 90 (m)
Il. TINH TOAN SO BO KHOI LUGNG KET CAU NHIP
1. TINH TOAN KET CAU NHIP GIAN BDON
= Té hop néi luc theo cac TTGH :
Theo TTGH vé cuong do 1tac6: Q = n;.2%v; . Q;
Trong do :
Q, : Tai trong tiéu chuin
Yi : Hé s0 tai trong
M, = 1 : Hé s6 diéu chinh
BANG HE SO TAI TRONG DUNG TRONG QUA TRINH THIET KE

Hé so tai trong
Loai tai trong

L6n nhat | Nho nhat

Tai trong thuong xuyén

DC : Cau kién va céc thiét bi phu 1,25 0,90

DW : Lép phtt mat cau va cac tién ich 1,50 0,65

LL: Hé solanm = 0.85. Hé s0 xung kich (1 + IM) = 1.25 1,75 1,00
= Tinh tai :

Gom trong luong ban than mo va trong luong két cau nhip :
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Trong lugng ban than két cdu dam Super T ddc trudc :

CAU TAO 1/2 DAM SUPER T

(TY LE : 1/120)

Poan dim dac

“+

R
-
*
*

e ————————————————————————————— S ————————————

—_ - - - - - - - - - - - - - - - - = - - - = — -
T s0 b = = = = = = = = = = = = = = = = = = = = = kL = = = = = = = = = = =
Vit2em/ 4 J. ¢
120 1445
MAT CAT GIJA NHIP MAT CAT TAI GOI
(TY LE : 1/40) (TY LE : 1/40)
210 210
& & % &
1 1 1 1
101 s A [ ] _Jro
8 (. g& 8
8 8 45 8 8 45 62
87 10 | 87
7
10
86
—%
30 .
s GHI CHU :
55 Q: Kich thudc ban vé ghi bang cm, riéng cao do ghi bang m
20 Cu thiét k€ theo tiéu chudn TCN 272 - 05 ctia bo GTVT
J L Tham khéo gido trinh cau BTCT ctia GS.TS Lé Dinh Tam
Tham khao gido trinh M6 _ Tru cia Nguyén Minh Nghia
)’——}‘ Tham khéo céc vi du tinh todn dam cdu chit I, T, Super T

Dién tich mat cit ngang dam tai vi tri gitta nhip :
A = 0,5822 (m2)
Dién tich mat cat ngang dam tai doan dam dac :
A = 1,5625 (m?)
Dién tich mat cat ngang dam tai vi tri goi :
A = 09075 (m?)
Dién tich vach ngan dam :
A = 0,9625 (m?)
Thé tich bé tong 1 dam chit I :
V = 0,5822.28,9 + 2.1,5625.1,2 + 2.0,9075.0.8 + 2.0,2.0,9625 = 22,25 (m?)

Trong luong 1 nhip tinh cho 1m dai dam theo phuong doc Cau :

Zam = 257 Ny = 2.5. 22 7 = 11,80 (T/m)

Trong lugng 16p phu mat Cau :
Gom 5 16p :

e Beé tong Asphal : 5 cm

e Lopbaové : 4cm

e L&p phong nuéec : 1 cm
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e Dém ximang : 1 cm

e Loptao do doc ngang : 2 - 14 cm

Trén 1m? cha két cau mat dudng : g
g, = 0,35.14 = 4,9 (T/m)
Trong luong ban BTCT mat Cau :

Come = 2,5.(0,2.14 + 2.0,2.0,5)

Trong luong cua lan can 14y so bo :
g = 0,2 (T/m)
2. TINH TOAN KHOI LUGNG MONG MO CAU
2.1. MONG MO M, ; M,
» Khoi lugng mo :
MAT BANG MO
(TY LE : 1/200)

500

N
—

100

50

450

500 —T +— |1700

450

BN E F B E

50

100

550 50

+ Thé tich tuong cénh :

0,35 (T/m?)

7,5 (T/m)

200

CAU TAO MO

(TY LE : 1/200)

100

300

Y.

100

V. = 2.0,5.(1,5.5,5+0,5.(2,5 +5,5). 4,1 +2,5.1,5) = 28,4 (m®)

+ Thé tich tudng than mo :

V, = 58.1,5.15 = 130,5 (m®)

+ Thé tich tuong dinh mé :
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V. = 05.1,3.15 = 9,75 (m?)
+ Thé tich bé mo :
V, = 2.5.17 = 170 (m?)
= Khéi luong 1 md Cau :
Vs = 338,65 (m?)
= Khéi luong 2 md Cau :
Vs = 2.338,65 = 677,30 (m?)
So bo chon ham luong cot thép trong md 1a 80 kg/m’®
Khoi lugng cot thép trong md la : my, = 0,08.677,30 = 54,18 (T)
Xac dinh tai trong 1én mo :

Puong anh hudng tai trong tac dung 1én mo :

Tinh tai

. 32.2 R

i
Hinh 2.1 Puong anh huong ap luc 1én mo
w = 05322 = 16,1
DC = Pus+ (Zgim + Zome + i) - @
DC = 338,65.2,5+ (11,80 + 7,5+ 0,2).16,1 = 1092,85 (T)
DW = g, .= 49.16,1 = 78,89 (T)
» Do hoat tai

Theo quy dinh cia TCN 272 - 05 thi tai trong dung thiét k&€ 1a gia tri bat loi nhat ctia
t6 hop :
Xe tai thi€t k€ va tai trong lan thiét k&
Xe tai 2 truc thi€t k€ va tai trong lan thiét k&
Tinh phan luc 1én mé do hoat tai :
Chiéu dai tinh todn ctia nhip : L = 32,20 (m)
Puong anh hudng phan luc va so do xé€p xe thé hién nhu sau :
» So do ap luc duong anh huéng tac dung 1én mo :
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1.2
-

110 110
4.3 43

e

145 1

BEEEERERESESEITRER
S S P A O O e A L

r%% 32.2 (KN)

0.733
1 0.866

0.963
Hinh 2.2 So do xép xe trén duong anh huéng ap luc cua Mo
Tir so d6 x€p tai ta c6 phan luc gbi do hoat tai tic dung nhu sau :
LL = n.m[(1 + IM). (P.y;) + Win. W + Wy, w]

Trong do6 :

n : SO lan xe

m : Hé s0 lan xe

IM : Luc xung kich cua xe,khi tinh Mo tru dac thi (1+4IM) = 1,25

P; : Tai trong xe ; y; : Tung do duong anh hudng

w : Dién tich duong anh hudng

W, : Téi trong 1an phan bo déu trén dudong anh hudng. W,y = 9,3 (KN/m)

Wy: Tai trong nguoi phan b déu trén duong dnh hudng. Wy, = 3 (KN/m)
e Th, : Xe tai 3 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(145.1 + 145.0,866 + 35.0,733) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1260,50 (KN) = 126,05 (T)
e Th, : Xe tai 2 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(110.1 + 110.0,963) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1055,60 (KN) = 105,56 (T)

— Vay t6 hop xe tai 3 truc duoc chon lam thiét k&
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Téng hop tat ca loai tai trong tac dung duéi day dai cia Mo

Cac loai tai trong tac dung
Theo TTGH
Noi luc DC DW LL
Cuong do I
(vp = 1,25) (yw = 1,5) (v = L75)
P (T) 1092,85.1,25 78,89.1,5 126,05.1,75 1704,98

2.2. XAC PINH SUC CHIU TAI CUA COC TAI MO
2.2.1. VAT LIEU

Bé tong cap do bén 30 c6 f’ = 300 (Kg/cm?)

Cot thép chiu luc AIl c6 Ra = 2400 (Kg/cm?)
2.2.2. SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK siic chiu tai cua coc theo vat liéu 1am coc tinh theo
cong thuc sau :

Py =¢.P,

Vé6i P, : Cuong do chiu luc doc truc danh dinh ¢6 hoac khong cé uon tinh theo cong
thirc:

P, = ¢p.{my.m,. f!.(A. — As) + fy-As} = 0,75.0,85.{0,85.0,7. /. (A, — Ag) +
fy-Ast}
Trong do :

@ : Hé so suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 diéu kién lam viéc

f¢ : Cuong do chiu nén nho nhét cua bé tong. Lay f = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich tié€t dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich cta c6t thép doc (mm?)

Ham luong c6t thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. V6i ham luong
biang 1,5% luong cot thép doc ta ¢ :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c6t doc can bo tri 1a :

= ;1174752'5;} = 24 (thanh). Vay chon 24 ¢ 25c6 A, = 11781,6 (mm?)
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Vay stc chiu tai ctia coc theo vat liéu la :
P, = 0,75.0,85.{0,85.0.7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) = 11953 (T)
2.2.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
+ L6p 1 : Cét nho

+ L6p 2 : Sét xam den
+ Lop 3 : Cét trung xdm
+ Lop 4 : Cét tho hat vang
+ L6p 5 : Sét xdm xi mang
+ Ldp 6 : Cat sdi san
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q=¢.Q = @gp-Q + ¢gs . Q (D)
Trong do :
Q, : Stic khang d& cua miii coc (T) Q, = q, . A
Q, : Stc khang d6 ctua than coc (T) Q, = g, . A

@qp = 0,55 . He s0 stic khdng d& clia miii coc

p

S

@qs = 0,65 . He s0 stic khdng d& cta than coc

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

qs : Stic khéng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

Xéc dinh stic khdng don vi cia mili coc q, (T/m?*) va stic khdng mii coc Q, , mili coc
dat & 16p cudi cling — cat so6i san (c6 N = 36). Theo Reese va O Niel (1998) c6 thé uéc
tinh stic khang miii coc don vi bang cdch st dung tri s6 xuyén tiéu chuan SPT.

VG6iN <75thig, = 0,057 . N (Mpa)

Ta ¢6 stic khang mii coc don viq, = 0,057 .36 = 2,052 (Mpa) = 205,2 (T/m?)
Q, = 2052.3,14.% = 161,08 (T)

Xéc dinh stic khdng don vi ciia than coc g, (T/m?) va stic khang than coc Q,

+ Trong datdinh : q, = « . S,
Trong do6 :

S, : Cudong do khang cit khong thoat nuée trung binh (T/m?)
S, : 6.10°. N (T)
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o : Hé s6 dinh bam
Lép 6 — Cat cudi soi: S, = 0,006.36 = 0,216 Mpa) = « = 0,5
g = «.S, = 0,5.0,216 = 0,108 (Mpa) = 10,8 (T/m?)
+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, clia than coc dugc xac dinh
theo cong thuc :
e g, = 0,0028 . N v6i N < 53 (Mpa)
e Lop 1 — Catnho,chiat vita —» q, = 0,0028 .7 = 0,0196 (Mpa) = 1,96 (T/m?)
e L&p 2 — Sét sam den,déo ciing — q, = 0,0028 . 12 = 0,0336 (Mpa) = 3,36 (T/m?)
e L6p 3 — Cét trung xdm,chat vira —» g, = 0,0028 .20 = 0,056 (Mpa) = 5,6 (T/m?)
e Lop 4 — Cat tho hat vang,chat vira —» g, = 0,0028 .25 = 0,07 (Mpa) = 7,0 (T/m?)
e LGp 5 — Sét x4m xi mang,cing — ¢, = 0,0028 .30 = 0,084 (Mpa) = 8,4 (T/m?)
e L&p 6 — Cét cudi sdi,chat —» q, = 0,0028 .36 = 0,101 (Mpa) = 10,1 (T/m?)
Bang tinh stiic khang than coc trong nén dat

o Chiéuday | Shckhdng | Sthan coc tiép xtic | Stc khang trén
Tén cac 16p a1 e 1 ~ RTIA
. ) trung binh than coc véi cdc 16p dia chét | toan than coc
dia chat 5 )
(hy,) (q/Im”) (m?) (T)
Cat nho 1,42 1,96 4,46 8,74
Sét xdm den 1,95 3,36 6,12 20,56
Cat trung xam 4,35 5,6 13,66 76,50
Cat tho hat vang 1,86 7,0 5,84 40,88
Sét xdm xi mang 3,87 8,4 12,15 102,06
Cat soi san 9,92 10,1 31,15 314,61
Tong 23.37 534,05

Theo nhu thiét k€ ban v& phan ddu coc nam trong I6p cét trung xam tré xuong do
vay véi 2 16p cat nho va sét xam den ta bd qua stc khang trén toan than coc cua 2 16p nay
d€ phan tinh todn s6 coc trong M6 dugc chinh xdc hon.

— Tir d6 ta tinh duoc siic chiu tai ctia coc theo diéu kién dit nén Q, :

Q, = 0,55.161,08 + 0,65.534,05 = 435,73 (T)
3. TINH TOAN KHOI LUGNG MONG TRU CAU
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SO DO MAT CAT NGANG CAU

(TY LE: 1/200)

) 750 ) 750 )
1 o, . o, R i
(1/2 MAT CAT TAI GOI) A}f (1/2 MAT CAT GIUA NHIP)
100 1: \ BAN MC DS TAI CHO 2% TAM DAN BTCT DAY 5 CM 11 00
75
. 150
75
N —¥%
105 215 215 215 215 215 215 105
4 4
225 1050 225
1080 1080
N —¥%
200 200
N —%
LS LS LS S

3.1. CONG TAC TRU CAU
» Khoi luong Tru cau_Tru dac than hep
Cac Tru T1 va T2 c6 cau tao giong nhau nén ta chi tinh toan 1 Tru T1
- Khéi luong mii : V,,, = (1,5.15-0,75.2,25 + 14,6.0,7.1,3) . 2,5 = 85,25 (m?)

— Khéi luong than Tru  : V,, = (3,14.0,9> + 8,7.1,8) . 10,8 = 196,60 (m?)

~ Khéilwongbe Tru  : V,, = 12,5.5.2 = 125 (m?)
=  Khoiluong 2 Tru cdu : V,, = 2.(85,25 + 196,60 + 125) = 813,7 (m?)
813,70

—  Khéi lugng 1 Try cau : V,,, = —— = 406,85 (m?)
Thé tich BTCT trong cong tic Tru cdu : V,, = 406,85 (m?)

So bo chon ham lugng cot thép (than Tru + xa mil Tru) 12 150 Kg/m® va ham lugng
thép trong méng Tru 1a 80 Kg/m?

Nén ta c¢6 khoi lugng cot thép trong 2 Tru 1a :
m,, = 2.(85,25 + 196,60) . 0,15 + 2.125.0,08 = 104,55 (T)
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3.2. XAC DINH TAI TRONG TAC DUNG LEN MONG
Puong anh hudng tai trong tac dung lén méng tinh gan ding :

Tinh tai

v Dah Tx
(KN)

32.20 32.20

Hinh 3.1 Duong anh huong ap luc lén Tru
Dién tich dudng anh hudng 4p luc méng : w = 32,20 (m?)
DC = Py, + (g4 + ome + &) - @ V6i g4 = 11,80 (T/m)
DC = 406,85.2,5 + (11,80+ 7,5 + 0,2) . 32,20 = 1645,02 (T)
DW = g,. 0 = 49322 = 157,78 (T)
+ Do hoat tai :
Chiéu dai tinh todn ctia nhip 64,40 (m)
Duong anh hudng phan luc tinh gan ding c6 so d6 xép tai thé hién nhu sau :

430 430 15.0 430 4.30
& i l7 i & L q.= 9.3KN/m
145 145 35 145 145 35 L
Dah T4
(KN)
0.267 R Qg SKN/m
04 ) 534 0.733 -
' 0.866
32.20 1 32.20
Hinh 3.2 So do xép xe trén duong anh huéng ap luc cua Tru
Tir so do x€p tai ta ¢6 phan luc goi do hoat tai tac dung nhu sau :
LL = n.m. [(1 +IM). (B.yi) + Wiy w + WNg.w]
Trong do :
n:So6lanxe;n = 3 lan
m : Hé s6 lan xe, m = 0,85
IM : Luc xung kich cua xe, khi tinh Mo tru dac thi (1 + IM) = 1,25
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P, : Tai trong truc xe ; y; : Tung do duong anh hudng
w : Dién tich duong 4nh hudng, w = 32,20 (m?)
W,y : Tai trong lan phan bé déu trén duong anh hudng, W, = 9,3 (KN/m)
Wy, : Tai trong ngudi phan b6 déu trén duong anh hudng Wy, = 3 (KN/m)
e Th,: 1 Xe tai 3 truc + tt lan + tt nguoi
LL = 3.0.85[1,25.(145.1 + 145.0,866 + 35.0,866) + 9,3.0,5.32,2 + 3.0.5.32,2]
LL = 1969 (KN) = 196,90 (T)
e Th,: Xe tai 2 truc + tt lan + tt ngusi
LL = 3.0,85[1,25.(110.1 + 110.0,963) + 9,3.0,5.32,2.2 + 3.0,5.32,2.2]
LL = 1698,23 (KN) = 169,823 (T)
e Th;: 2 Xe tai 3 truc (dat cich nhau 15m) + tt lan + tt nguoi

LL = 3.0,85.90%.[1,25.145.(1 + 0,866 + 0,4 + 0,267) + 1,25.35. (0,733 +
0,534) +9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1635,34 (KN) = 163,534 (T)
Két luan : Vay t6 hop HL 93 ctia Th, dugc chon 1am tinh todn cho phan thiét ké.

Tong hop tat ca loai tai trong tac dung duéi day dai cia Tru

Cac loai tai trong tac dung
. Theo TTGH
Noi luc DC DW LL N
Cuong do I
(yo = 1,25) (rw = 1.5 (Y. = 1,75)
P (T) 1645,02.1,25 157,78.1,5 196,90.1,75 2637,52

3.3. XAC PINH SUC CHIU TAI CUA cOC TAI TRU
3.3.1. VAT LIEU

Bé tong cap do bén 30 ¢6 f; = 300 (Kg/cm?)

Cot thép chiu luc AIl c6 Ra = 2400 (Kg/cm?)
3.3.2. SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stic chiu tai cia coc theo vat liéu 1am coc tinh theo
cong thuc sau :

PV = d) . Pn
Vé6i P, : Cuong do chiu luc doc truc danh dinh ¢6 hoac khong cé uon tinh theo cong
thic:
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P, = ¢o.{my.m,. f!.(A. — As) + fy-Ast} = 0,75.0,85.{0,85.0,7. f/. (A, — Age) +
fy-Ase}
Trong do6 :

@ : Hé s suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 di€u kién lam viéc

f¢ : Cudng do chiu nén nhd nhit chia bé tong. Lay f, = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich ctia cot thép doc (mm?)

Ham luong c6t thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. Vé6i ham luong
bang 1,5% luogng cot thép doc ta ¢6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25,vay s6 thanh c¢6t doc can bo tri 1a :

N = =720 = 24 (thanh) Vay chon 24 ¢ 25¢6 A, = 11781,6 (mm?)

Vay stc chiu tai cia coc theo vat liéu la :
P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) = 1195,3 (T)
3.3.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
+ Lép 1 : Cat nho
Lop 2 : Sét xam den
Lop 3 : Cat trung xam
Lé6p 4 : Cat tho hat vang

+ 4+ o+ o+

Lép 5 : Sét xdm xi mang
+ L6p 6 : Cat sbi san
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q=¢.Q = @gp-Q, + ¢gs . Qs (T)
Trong do :
Q, : Stic khang d6 cua mili coc (T) Q, = q, . A,

Q. : Stic khang d& cta than coc (T) Q, = ¢, . A,

@qp = 0,55 . He s0 stic khdng d& clia miii coc

GVHD : THS BUI NGOC DUNG 63
SVTH : PHAM VAN DUNG



PO AN TOT NGHIEP_THIET KE CAU VANG

@qs = 0,65 . He s0 stic khdng d& cta than coc

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

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

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

X4c dinh stic khdng don vi ctia mii coc g, (T/m?) va stic khdng miii coc Q, , mii coc
dat & 16p cudi cling — cét soi san (c6 N = 36). Theo Reese va O'Niel (1998) c6 thé uéc
tinh sic khdng miii coc don vi bang céch st dung tri s6 xuyén tiéu chuin SPT.

VG6iN <75thiq, = 0,057. N (Mpa)
Ta ¢6 sic khang miii coc don viq, = 0,057 .36 = 2,052 (Mpa) = 205,2 (T/m?)
Q, = 205,2.3,14 .% = 161,08 (T)
Xéc dinh stic khdng don vi ciia than coc g, (T/m?) va stic khang than coc Q,
+ Trong datdinh : q, = «. S,
Trong do6 :
S, : Cudng do khang cét khong thoat nuée trung binh (T/m?)
S, :6.10°. N (T)
o : Hé s6 dinh bam
Lép 6 — Cat cudi soi: S, = 0,006.36 = 0,216 Mpa) = « = 0,5
g = «.S, = 0,5.0,216 = 0,108 (Mpa) = 10,8 (T/m?)
+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, clia than coc dugc xac dinh
theo cong thuc :

e g, = 0,0028 . N v6i N < 53 (Mpa)

e L6p 1 — C4t nho,chit vira —» g, = 0,0028.7 = 0,0196 (Mpa) = 1,96 (T/m?)

e LGp 2 — Sét sam den,déo ciing — g, = 0,0028.12 = 0.0336 (Mpa) = 3,36 (T/m?)
e L6p 3 — Cét trung xam,chit vira — g, = 0,0028.20 = 0.056 (Mpa) = 5,6 (T/m?)
e L6p 4 — Cét tho hat vang,chat vira » g, = 0,0028.25 = 0.07 (Mpa) = 7,0 (T/m?)
Lép 5 — Sét xdm xi mang,cing — q, = 0,0028.30 = 0,084 (Mpa) = 8,4 (T/m?)
L6p 6 — Cat cudi soi,chit —» q, = 0,0028.36 = 0,101 (Mpa) = 10,1 (T/m?)

Bang tinh siic khang than coc trong nén dat

Tén céc 16p Chiéu day | Sickhdng | Sthan coc ti€p xic | Stc khang trén
dia chat trung binh than coc v6i cac 16p dia chat | toan than coc
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(hy) (q/1m?) (m?) (T)

Cat nho 1,42 1,96 4,46 8,74
Sét xdm den 1,95 3,36 6,12 20,56
Cat trung xam 4,35 5,6 13,63 76,33
Cat tho hat vang 1,86 7,0 5,84 40,88
Sét xdm xi mang 3,87 8.4 12,25 102,9
Cat soi san 14,90 10,1 46,79 472,58
Téng 29,37 692,69

Theo nhu thiét k€ ban v& phan dau coc nam trong 16p Cét trung xam tré xuong do
vay v6i 2 16p cat nho va sét xam den ta bo qua stc khang trén toan than coc ctia 2 16p nay
dé phan tinh todn s6 coc trong Tru duoc chinh x4c hon.

— Tir d6 ta tinh dugc stc chiu tai cta coc theo diéu kién dat nén Q, :
Q, = 0,55.161,08 + 0,65.692,69 = 538,85 (T)
4. TiNH SO COC CHO MONG MO_TRU
Du kién chiéu sau chon coc trong M6 1a 20m va trong Tru 1a 25m

Theo cach xac dinh s6 luong coc chon trong mong :

n =pf.

P

Pcoc
Trong do :

B : He so ké dén tai trong ngang

B = 1,5d6i v6itruva B = 2,0 doi v6i mo (Do m& chiu thém &p luc tai trong ngang
tir dat dap cua dudong dau Cau cling nhu hoat tai do xe chay khi xe hdm phanh gay ra)

P : TAi trong thang ditng tdc dung 1én méng Mé_Tru di tinh & phan trén (T)

Poe = min (P ; Py,)

Bang tong hop tai trong va bé tri coc trong méng Mé _Tru

R P vl P dn chc Té-l A A ~
Tén hang muc Hé so | Sococ | Chon
(T) (T) (T) trong
TruT, vaT, 1195,3 | 538,85 | 538,85 | 2637,52 1,5 7,35 8
Mo M, va M, 1195,3 | 435,73 | 435,73 | 1704,98 2,0 7,82 8

5. BIEN PHAP THI CONG
5.1. THI CONG MO CAU

BuGc 1 : Chuén bi mit bing
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- Chuén bi vat liéu,mdy moc thi cong
- Xac dinh pham vi thi cong,dinh vi tim Mo
- Dung may ui két hop thl cong san Gi mat bang
Budc 2 : Khoan tao 16
- Pua may khoan vao vi tri
- Dinh vi tri tim coc
- Khoan tao 16 coc biang may chuyén dung v6i 6ng vach dai suot chiéu dai coc
Budc 3 : D6 bé tong 1ong coc
- Lam sach 16 khoan
- Dung céu ha 16ng cot thép
- Lap ong dan,tién hanh dé bé tong coc
Budc 4 : Cong tdc kiém tra
- Kiém tra chat luong coc thong qua cdc dng siéu am
— Tién hanh d6 bé tong 1ap 16 siéu am coc
— Di chuyén mdy thi cong céc coc tiép theo
Budc 5 : Thi cong phan bé mong
- Dao dat ho mong tao dién thi cong hop 1y
- Lam phang ho méng
- DPap dau coc
- D6 beé tong ngheo tao phang
- Lam sach hé méng, 1ap dung da gido van khuon, cot thép bé méng
- D6 be tong bé méng
- Théo d& vang chong, van khuon bé méng
Budc 6 : Thi cong Mo
- Lap dung da gido van khuon, cot thép than Mo
- D6 be tong than Mo
- Lap dung da gido van khuon, cot thép tuong than, tudng canh M6
- Théo d& van khuon da gido
- Hoan thién M6 sau khi thi cong xong két cau nhip
5.2. THI CONG TRU CAU
Budc 1 : X4c dinh chinh x4c vi tri tim coc, tim dai Tru
- Xay dung hé thong coc dinh vi, xac dinh chinh xdc vi tri tim coc,tim tru
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoéi

Budc 2 : Thi cong coc khoan nhoi
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- Lap dat hé thong cung cdp dung dich bentonite, hé thong bom thai vita mun khi
khoan coc

- Dung may khoan ti€n hanh khoan coc

- Ha long c6t thép, do bé tong coc

Buéc 3 : Thi cong vong vay coc van

Lap dung coc van thép (tudong clr) Lassen bing gia khoan

Lap dung vanh dai trong va ngoai

Pong coc dén do sau thiét ké

Lap dat may bom x6i hit trén hé néi, x6i hiit dat trong hé méng dén do sau thiét
k&
Budc 4 : Thi cong bé mong
- D4 be tong bit day, hit nuéc hé méng
- Xur ly dau coc khoan nhoi
- Lép dung véan khuon, cot thép, d6 bé tong bé méng
Budc 5 : Thi cong Tru cau
- Ché tao, lap dung da gido van khuon than Tru 1én trén bé méng Tru
- Lép dat cot thép than Tru, d6 bé tong than Tru ting dot do ta phan than Tru ra
thanh cdc doan dé tién thi cong. Bé tong duoc cung cap bang cdu va mdy bom
— Thi cong than Tru bang van khuon timg d6t mot
— Thi cong xa mi Tru, da ké goi
Budc 6 : Hoan thién
- Thao d& toan bo hé da gido phu trg
- Hoan thién Tru
5.3. THI CONG KET CAU NHIP
St dung phuong phdp t6 hop muit thira hay con goi 12 gia lao 3 chan
Budc 1 : Lap dung xe lao dim
- Thi cong phan duong dau cau
- B0 tri dudng chd dam tir bai dic dim va dudng di chuyén xe lao dam trén dudng
dau cau phia m6é M1 vé6i khoang cach tim duong ray 1a 4,2m. Khoang cach tim ta
vet 12 0,7m ci 3m lap lai mot lién két ngang bang thép géc 100x100 chiéu dai L
= 5m dé khong ché cu ly van chuyén
- BG6 tri duong lao doc dam véi khoang cach tim 2 duong ray 1a 1m. Khoang cach
tim ta vet 1a 0,7m tir bai tap két dam dé€n mo M1
- Lép dung chéng né bing panel, ding cdu nang ting doan xe lao dat 1én chéng né,
diéu chinh tim doc cdch doan tring vdi tim dudng di chuyén, 1dp cdc chan trudc,
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chan sau, ha vit chan tru6c va chén lai. Lap hoan chinh cic hé dong luc trén xe
lao.

Buéc 2 : Chuan bi xe kéo lao

- Bo tri dudng san ngang dam tir bai tap két dim dén dudng van chuyén coc
- Kéo dam dén vi tri xe lao

Budce 3 : Kéo xe lao

- Treo dau dim vao vi tri chan sau cla xe lao, quay vit clia chan truée khoi diém ké
trén mo, sau dé kéo xe lao ra vi tri nhip N,

Budc 4 : Lao lap cdc phién dam

- Diéu khién xe lao diing vi tri, ha kin vit chan truéc xuéng diém ké trén mii tru T,

- Neo chén c¢d dinh chan giita va chan sau, phai chén chic chian dé chong dich
chuyén xe lao.

Ha dam d6i trong xudng xe chd dam, kéo dam dén vi tri d€ lao.

Dung 1 xe treo nang mot ddu dam, mot ddu dam phia sau van nam trén xe chd
dam va di chuyén dan ra tru T,. Khi ddu dim con lai nim trén xe chd dam dén vi
tri dung xe treo dam nang dau dam con lai 1én trén.

Ca 2 xe treo ti€p tuc dua dam ra ddng vi tri sau d6 ha dam xudng dudng san cong
tac trén md, tru. San cong tac dua dam ra ding vi tri ha dam xudng goi, sit dung
chong phong ho dam bao chac chan.

2 xe con trd lai vi tri ban dau tiép tuc lao cac dam con lai theo ding nhu trinh tu
lao dam ban dau.

Khi lao xong nhip N, tién hanh di€u chinh lai vi tri cic ddm theo ding thiét ké.

Sau dé6 lap ti€p dudng di chuyén xe lao, dudng van chuyén doc dim lén nhip vira

mai lao xong d€ ti€p tuc lao cho cdc nhip ti€p theo.

- Cong tac lao kéo xe lao va cac phién dam cua nhip tié€p theo thi cong tuong tu.

Budc 5 : Thao do xe lao dam

- Bo tri dudng van chuyén xe lao ddm va dudng van chuyén dim vé phia b doi
dién noi dat mé M, kéo xe lao vao bo.

- Théo dd xe lao bing can cau

Budc 6 : Thi cong hoan thién cau

— Thi cong lan can, b hanh, thiét bi chi€u sang

— Thi cong cac 16p phu mat cau, khe co gian

- Hoan thién cdu va chudn bi cong t4c thir tai.

LAP TONG MUC PAU TU
BANG THONG KE VAT LIEU PHUOGNG AN CAU DAM CHU T
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DON . DON GIA | THANH TIEN
TT HANG MUC KHOI LUONG
' ' Vi (d) (d)
Téng muc ddu tu d 91.708.278.000
Don gid /Im* mat cau d 1695 50.000.000 | 84.750.000.000

I Két cau phan trén

1 | Bé tong cot thép dam d 21 40.000.000 840.000.000
2 | Bé tong asfant mat cau m’ 77,90 18.000.000 | 1.402.200.000
3 | Bé tong lan can m’ 66 3.200.000 211.200.000
4 | Goi cau dam BT Bo 42 5.000.000 168.000.000
5 | Khe co gian Bo 6 7.000.000 42.000.000
6 | Hé thong thoat nude m? 1582 250.000 395.500.000
7 | Beén chiéu sang d 40 7.500.000 300.000.000

Il Két cau phan duéi

1 | Be tong mo m’ 329,95 5.500.000 | 1.814.725.000
2 | Bé tong tru m’ 406,85 5.500.000 | 2.237.675.000
3 | Cot thép mo T 52,79 35.000.000 | 1.847.650.000
4 | Cét thép tru T 72,28 35.000.000 | 2.529.800.000
5 | Coc khoannhéi ¢p =1m | d 32 40.000.000 | 1.280.000.000
6 | Cong trinh phu trg khic d 50.000.000 50.000.000
1] Puong hai dau cau

1 | Dat dap 31.500.000

2 | Méng + mat dudng m’ 311,65 250.000 77.912.500
A | GT du toan xay lap m? 1695 1.500.000 | 2.542.500.000
Al | GTDT xay lip chinh d | + I 13.118.750.000
All | GT xay lap khac d L+ 11+ 11 15.770.662.000
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B | Chi phi khdc % 15 2.365.599.300
C | Truot gié % 10 1.577.066.200
D | Du phong % 3 473.119.860

CHUONG IV : TONG HOP VA LUA CHON PHUONG AN
THIET KE KY THUAT

1. Lua chon phuong an

Qua so sanh, phan tich wu, nhuoc diém, chi tiéu kinh t€ k§ thuat clia cdc phuong 4n.
Xét nang luc, trinh do cong nghé thi cong, kha nang vat tu thiét bi cua cdc don vi xay lap
trong nudc, nham nang cao trinh do, ti€p can vdi cong nghé thiét k& va thi cong tién tién,
ddp ting c4 hién tai va tuong lai phat trién ctia khu kinh té.

Dua trén nhiém vu ctia d6 an tot nghiép
2. Kién nghi : Xay dung ciu Vang _ khu KT Nghi Son Thanh Héa theo phuong 4n cau

dam chit I (hé béan lap ghép) véi cac noi dung sau :

Vi tri xay dung cau Vang :

Ly trinh : Km O + .... dn Km....

Quy mo va tiéu chuén thiét ké :

Cau vinh clru bang BTCT thudng va thép DUL

Kh6 thong thuyén tng vé6i song cdp VI1a: B = 15m; h = 2,5m

Khécdu:B = 3,53 +2.1,5+2.0,5+2.0,25 = 15m

Tai trong xe thi€t k&€ HL93

Tan xuat Iii thi€t ke : P=5%

Quy pham thiét k€ : Quy trinh thiét k€ ciu cong theo tiéu chuan 22TCN 272 - 05
cua bo GTVT.

Thi cong

Pon vi duoc giao phan thi cong 1a ban quan 1y cac cong trinh Cau tinh Thanh Hoéa
v6i nang luc va kinh nghiém thi cong lau nam thi cdu Vang sé dugc hoan thanh ddng tién
do va s6m dua vao khai thac _ str dung hiéu qua dam bao cho su phat trién ctia khu KT va
an sinh xa hoi.

Tién do thi cong :

Du kién thi cong trong vong 12 thang

Khoi cong xay dung du kién vao cudi nam 20... thoi gian hoan thanh dua vao khai
thac va st dung la nam 20...
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3. Kinh phi xay dung
Theo két qua tinh todn trong phan tinh téng muc diu tu ta du kién kinh phi xay dung
ciu Ving theo phuong 4n kién nghi vao khoang 91.380.399.000 dong.

Nguon von :

Toan bo nguén von do chu dau tu khu KT Nghi Son Thanh Héa dau tu.
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CHUONG IIl : TINH TOAN TRU CAU

. SO LIEU TiNH TOAN
1. YEU CAU THIET KE
Tinh todn tru T1 : Phuong 4n 1

Tai trong HL 93, tai trong nguoi 300 (Kg/m?)

K&t cau nhip trén tru :
— Nhip trdi : Dam chit I vat liéu bang BTCT UST dai 33m vé6i 1, = 32,2m
— Nhip phai : Dam chit I vat liéu bang BTCT UST dai 33m véi 1, = 32,2m
» Khé cau :
B =10,5+2.1,5+2.0,5+2.0,25 =15 (m)
Mit cat ngang gom 7 dam chit I vat liéu bang BTCT UST cach nhau 2,1m.

» Song thong thuyén cap VI
2. QUY TRINH THIET KE
Quy trinh thiét k& 22TCN 272 — 05 do Bo GTVT phdt hanh.

3. KICH THUGC TRU
» Sodo Cau :

S0 DO THIET KE TRAC DOC CAU

(TY LE : 1/500)

. 600 [ 3300 F 3300

4
\‘\‘\‘\‘\‘\‘\‘\‘Wﬂw | Hﬂﬁ\\ T T 1 H@q
] i . . ]
” 250 K KHO THONG THUYEN ﬁ
4

R JML

\
— 2
& 5 I E
E coc khoan, gTm 8 § coc khoan, glm & 8 coc khoan, gfm

higu dai | = 20(m) i chiéu dai | = 25(m) & chiéu dai | = 25(m,
f i ™ ®
GVHD : THS BUI NGOC DUNG 72

SVTH : PHAM VAN DUNG



PO AN TOT NGHIEP_THIET KE CAU VANG

= Sodo Tru:
SG DO MAT CAT NGANG CAU
(TY LE 1:200)
1500 250
f - ~ f ‘ |
e H120 210 210 210 210 210 210 120ﬂ g
ya y’ y’2 ya
135 ‘ * “ “ ‘ 135
75
N— 150
75
N—
¢ + S
225 1050 225 35 35
/ !
1000 1000
100 100 160 160
# # # #
N—
200 200
N—

[
) O

[
) O
0 Q
) O
00

<D
e — —

3.1. VI TRi CAO B0
- Cao do MNCN : 280m
- Cao do MNTN : 277m
- Cao do MNTT :

3.2. CAC LOP DIA CHAT
- L&p 1 : Cat nho, chat vira
- Lop 2 : Sét sam den, déo ciing
- L6p 3 : Cét trung xam, chat vira
- L6p 4 : Cat tho hat vang, chat
- Lo6p 5 : Sét xam xi mang, rat cing
- L6p 6 : Cat so6i san, chat
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3.3. TAI TRONG TAC DUNG
» Tinh tai tac dung (khong hé so6)
v" Tinh tai theo phuong doc Cau :

|

+ VX : Phan luc goi trai do trong lugng k/c nhip (KN)
+ VDfC : Phan luc g6i phai do trong luong k/c nhip (KN)
+ V}i : Phan luc goi trai do trong lugng 16p phit (KN)
+ VD];V : Phan lyc g6i trdi do trong lugng 16p phu (KN)

+ gl : Trong luong k/c nhip trai (khong ké 16p pht)/1m dai cau (KN/m)
+ gy : Trong lugng k/c nhip phai (khong ké 16p pht)/Im dai cdu (KN/m)
+ ggw : Trong luong 16p pht — nhip trdi/1Tm (KN/m)
+ ggw : Trong lugng 16p pht — nhip phai/lm (KN/m)
Tinh tai tic dung Ién tru c6 thé chia thanh c4c tdi trong nhu sau :
* Tinh tai ban than tru :

Bao gom toan bo tai trong ban than ctia két cau tru cling nhu ciia bé méng

Cong thiic xac dinh: P, = V, . y;

Trong do6 :
+ P, : Tai trong ban than thanh phan thi i cta tru
+ V; : Thé tich kh6i thanh phén thi i cla tru
+ y; : Trong luong riéng tuong ung thanh phan thi i

Trong luong xa mii tru + da ké goi :
P.. = V.y, = 5427.2,5 = 135,68 (T) = 1356,8 (KN)

Trong luong phan than tru : (tir dinh bé dén ddy xa mil)
P, = V.y,: = 182,03.2,5 = 455,09 (T) = 4550,9 (KN)
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Trong lugng bé mong :
P. = V. .y, = 12525 = 312,5(T) = 3125 (KN)
* Tinh tai két cdu phan trén :
- Tinh tai phan 1 : Bao gom trong lugng ban than cta két cau nhip dam bao gom
(dam chu + ban mat cdu + dam ngang) g, = 35,13 KN/m.
- Tinh tai phan 2 : Bao gom toan bo trong lugng ban than cua cac 16p pht mat
cdu, lan can, m6i ndi va mot so thiét bi, cong trinh phuc vu trén cau.
+ Tinh tai lan can + m6i noi : Phan b6 déu trén toan chiéu dai dudng anh
huong véi cuong do 2,19 (KN/m).
+ Tinh tai 16p phtt mat ciu : Phan bd déu trén toan chiéu dai duong anh
huong véi cuong do 6,75 (KN/m).
= g8 = gb. = 3513 +2,19 = 37,32 (KN)

KN
= gpw = 6,75 (;)

Nhu vay :
o f 37,32.32,2
Voe = Voo = — = 600,85 (KN)
; f 6,75.32,2
Vow = Vo = — = 108,68 (KN)

4. HOAT TAI THANG DUNG
4.1 XEP TAI PHUONG DOC CAU
+ VT : Phén luc g6i trdi do hoat tai xe 3 truc tiéu chuén.
+ Vh]; : Phan luc g6i phai do hoat tai xe 3 truc tiéu chuan.
* Truong hop 1 : Xép 1 xe tai 3 truc

4.30 4.30
s —

Coro

145 145 35 bah V1

"

0.866 |1 0.866
32.20 32.20

» Cach tinh xe tai 3 truc :
V3T = n..my.(1 +IM).y,.[145(1 + 0,866) + (35.0,866)]
Trong do6 :
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y,.: Hé s0 tai trong xe tai thi€t ké, y, = 1,75
IM : Hé s6 xung kich cua xe, IM = 0,25
n; : SO lan xe thi€t ké. n, = 3
m, : Hé so lan xe thiét ké :
1,2
+ Néu2lan xethim;, = 1,0
+ Néu 3 lan xe thim; = 0,85
= V2" = 3.0,85.1,25.1,75.[145(1 + 0,866) + (35.0,866)] = 1678,35 (KN)
* Truong hop 2 : Xép 2 xe tai 3 truc

+ Néu 1 lan xe thi m

Do 2 nhip giong nhau nén ta tinh cho V,, (max)
Trudng hop hoat tai Vi (max) : V/i{ = Vh’; = V,, (max)

430430 150 430 430

l I l l l L qL=9.3KN/m

145 145 35 145 145 35
Y Dah Vs
(KN)
0.267 q,5 3KN/m
04 053 0.733
: | 0868
32.20 32.20

+ Hoat tai do xe 3 truc :
VAT = 090, m.(1 +IM).y,.[145(1 + 0,866 + 0,4 + 0,267) + (35(0,733 + 0,267)]
V3T = 09.3.0,85.1,25.1,75.[145(1 + 0,866 + 0,4 + 0,267) + (35(0,733 + 0,534)]
= V3" = 2019,60 (KN)
+ Hoat tai do tai trong lan :
VEN = 0,9.qnL.n.m;.y, = 0,9.9,3.64,4.3.0,85.1,75 = 2405,42(KN)
+ Do tai trong nguoi gay 1én :
VN9 = queLn.miy, = 3.64,43.0,85.1,75 = 862,15 (KN)
4.2 XEP TAI PHUONG NGANG CAU (Gém 7 dam 1 dat cdch nhau 2,1m)
Gén ding xem nhu cdc tai trong truc ti€p tac dung 1én mi try, tuy theo cau tao mat
catngang — C6 cac so d6 tac dung cua tai trong :
» Chit 2 1an xe + 2 lan 1€ bo hanh :
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XEP TAI THEO PHUONG NGANG CAU
(Ty 1& 1 : 100)

9,,= 3KN/m A A

0.5 0.3 1.8 /J 12 1.8 12
T 1 1 1 ]
f =
72.5 72.547 4772.5 72_547 q,,= 9.3KN/m
TETETTTRAITITY, ——

Lan can Vach son VTRV LN

Ta tinh duoc :

N | &

-05-03-1,8-1,2-1,8-0,6

e, = 12—5—0,5—0,3—1,8—1,2—1,8—0,6
e, = 1,3(m)

» Chat 2 Ian xe + 1 1an 1€ bo hanh :

XEP TAl THEO PHUONG NGANG CAU
(Tf/ 1€ 1:100)

a,,= 3KN/m A A

0.5 0.3 1.8 /4 12 ) 1.8 12 .
[ 1 | 1 1
% é é # g =9.3KN/m
72.5 72.5 72.5 72.5 LN
o b i i i)

mHHHHH AN ENE

Lan can Vach son VTR \ LN
v VNg 1 ex
+ en
Tuong tu :
e, = 1,3 (m)
Va:e, = E—0,5—ﬁ
2 2
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15 1,5
C, = 7 - 0,5— 7

e, = 6,25 (m)
5. LUC HAM XE (Luc nim ngang theo phuong doc cdu) : W, (c6 hé so)

+ Duoc 1ay theo diéu 3.6.4 (22TCN 272 — 05) do BGTVT phét hanh.

+ Luc ham xe dugc truyén tir két cau trén xudng tru qua goi dd. Tuy theo timg loai goi
cau va dang lién két ma ty 1é truyén cla luc ngang xuong tru khac nhau. Do cic tai
liéu tra citu khong c¢6 ghi chép vé ty 1é anh hudng cta luc ngang xuéng tru nén khi
tinh todn 18y ty 1é truyén bang 100%.

+ Luc ham dugc 14y bang 25% trong luong clia céc truc xe tai hay xe 2 truc thiét k&
cho moi lan duoc dat trong tat ca cac lan thiét k€ dugc chat tai theo diéu 3.6.1.1.1 va
coi nhu di cung 1 chiéu. Cic luc nay dugc coi nhu tdc dung theo chiéu nam ngang
céch phia trén mat dudng 1,8m theo ca 2 chiéu doc dé gay ra hiéu ing 16n nhat. Tat
ca cac lan thiét k& phai dugc chat tai dong thoi doi véi cdu va coi nhu di cung 1
chiéu trong tuong lai.

+ Phai 4ap dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

W, : bit cich mat duong 1800mm.

=W

1800 Mt dudng

e dutne

|
m}mﬂ

w

W, = 025QP;).n;.. m;
Trong do :
Y. P; : La tong trong luc clia tat ca céc truc xe tai 3 truc
+ Néu doc cau chi xép 1 xe tai thi : ), P; = 35+2.145 = 325 (KN)
+ Néu doc cau xép 2 xe tai thi : ), P; = 0,9.325.2 = 585 (KN)
= W, = 025QP).n.m = 0,25.585.3.0,85 = 372,94 (KN)

Két qua tinh toan duoc nhu sau
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Tiét dién Chan tru Bé mong
h (m) 15,6 17,6
H, 372,94 372,94
M 5817,86 6563,74

X

6. LUC GIO (GIO NGANG)
* Phuong doc cau

v" Gi6 tac dung 1én tru :
WP = 0,0006.V>A.C; > 1,8.A, (KN)

Trong do6 :

+ A,: Dién tich chan gi6

+ C,;:HésocanvéitrudacCy = 1

Vi dién tich chéin gi6 thay d6i — Chia nho dé tim trong tAm

SO DO MAT CAT NGANG CAU

(TY LE 1:200)

1500

1 -~
ﬂ120,, 210 . 210 . 210 210

3 . 210 . 210 p120H —F
135 “ 4 4 135
75 T
NI 150
Bl A
MJ, —t e L == J'M
1000 / VJ 1000
/
100 100 160 160
#—4 —AF # #
200 200
Theo diéu 3.8.1.1 Quy trinh 22TCN 272 — 05 ctia bo GTVT.
Toc do gio thiét k€ V phai dugce xac dinh theo cong thiic : V = V. S
+ V :Van toc gio6
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+ Vg : Van toc gi6 tra theo vung quy dinh cua Viét nam (m/s)
= Lay 6 vung Il c6 Vi = 53 (m/s)
- S: Heé s6 diéu chinh véi khu dat chiu gié va do cao mit ciu theo quy dinh, tra bang
3.8.1.1-2. (M6 tru Cau)
Tra S = 1.12 d6i v6i khu vuc mat thoang nudc, dd cao mat cau so v4i mat nude 1a 5.6m
Vay ta c6 tai trong gi6 thiét ké la :
= V = V.S = 53.1,12 = 59,36 (m/s)
Tu hinh V€ ta c6 :
A, = 44,96 (m?)
Suy ra: Wf = 0.0006.V2.A.C; = 0.0006.59,36 %. 44,96.1 = 95,06 (KN)
Vay WP > 1,8.A, = 80,93 (KN) - Thoa man
v Gi6 doc cau tac dung 1én xe :
Wy = q¢.B
Trong do :
B : La chiéu rong toan bo cau.
g2 : Cudng do gi6 doc tac dung lén xe. Lay bing 0,75 KN/m
W T4c dung céch cao do mit dudng 1800mm
- WP =q2.B = 0,75.15 = 11,25 (KN)
* Phuong ngang cau
v" Gi6 tac dung 1én tru :
WY = 0,0006.V2A, >1,8.A,
Trong do :
A, : Dién tich chan gi6
Tu hinh vé : A, = H,.B,
H, : La chiéu cao muc nuéc dén dinh tru
B, : Chiéu rong tru theo phuong doc cau
- A, = H,B, =38.1,8 = 6,84 (m?
- WY = 0.0006.V2.A, = 0.0006.59,362.6,84 = 14,46 (KN)
Vay WY >1,8.A, = 12,31 (KN) — Thda min

v" Gi6 ngang tac dung vao két cau nhip : W,
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A A

10.51 15 01,215 5.25 5.25 0}.2}5 15 10.51
TEr
Vach son Vach san 10 h
' ' : < e
ﬂ/ \ﬂ e
W: RN e T e T T e e T e e T T T e -
4> -
18 = |
gall
-y |

q¢ - Tai trong gi6 phan bé déu (KN/m) theo phuong ngang cau
gr = 0,0006.V>H, Véi H, = h, + hy
Cong thitc nay xem lan can va dam la khong c¢6 khoang hé
h,. : Chiéu cao lan can
h, : Chiéu cao dam chu
W, : La luc tap trung,dit tai gitta chi€u cao ctia H,, tic dung theo phuong ngang cau

— Khi 2 nhip dam don gian.

W = qn. @ = 0,0006.59.36 (1,0 + 1.8).(22) = 195,35 (KN)
v" Gi6 ngang cdu tic dung 1én xe :
Wy : Dat & cao do cach mat duong xe chay 1a 1800mm
WP = 15. w = 15823 - 495 KN)
(Heé s6 1,5 KN/m 1a tai trong tiéu chuén)
7. TAI TRONG DO NUGC
* Do 4p luc ddy noi
- Téc dung thiang ding theo chiéu tir dui Ién tru py,
Pan = 9,81.V
V6i V : La thé tich tru bi chim trong nudc — tit muc nuéc tinh toan dén MC tru (m?)

So do :
Tinh noi luc tai chan mat cat II - IT : tdc dung 1én phan dai méng

2
312878 4+ 8,7.7.8.1,8 = 142 (mY)

V =
Tinh noi luc tai chan mat cat IIT — 1T : tdc dung 1én phan ddy méng
V = 142+25.12,5 = 267 (m?)

= PI = 981.142 = 1393 (KN)

= PUI = 981267 = 2619,3 (KN)
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8. LUC MA SAT (FR)

Luc do ma sat chung goi cau phai dugc xac dinh trén co s cac gia tri cuc dai clia
céc hé s6 ma sat gifta cdc mat trugt. Khi thich hop can xét dén cac tac dong cua do 4m va
kha nang giam pham chét hodc nhiém ban clia mat trugt hay xoay doi véi hé s6 ma sat.
Va trong céc t6 hop thi khong thé 14y dong thoi tai trong ham va luc ma sdt ma phai 14y
gid tri 16n hon. Tuy nhién & tru T2 c¢6 dat g6i c6 dinh véi gia thiét 1a luc ham s€ truyén
xuong tru theo ty 1¢ 100% nén trong tinh toan coi nhu luc ma sat khong ddng ké.

I. TINH NOI LUC
Pé tinh than tru, méng. Noi luc thudng tinh it nhat 3 mat cit. Yéu cdu do 4n ta di
tinh tai MC II — IT va MC III — III.
1. THEO PHUGNG DOC CAU:MC I =1IVA Il -1l
* Phuong doc cau : TTGH cuong do 1.
- Cachésofinhtai ype = 1,25 ypw = 1,55 =1
- Hoat tai 2 nhip + luc hdm xe + 2 xe tai doc cau + lan + nguoi.
- Muc nudc cao nhat 7,8m.
a) TaimatcatII - 11 :
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+ Téng luc doc :

Ni = 1,25(pme + Der + VER + VI + 1,5(VEy + V) + (VE + VEV +v19) 1,251
Ny =1,25.7109.4 + 1,5.217,36 + 2019,60 + 2405,42 + 862,15 — 1,25.1393
Ny = 12758,71 (KN)
+ Tong momen : Luc ham tdc dung tlr trdi qua phai vd momen theo chiéu kim
dong ho la (+) va nguoc lai 1a am (-)
My =- (1,25.VE + 1,5. V)., + (1,25. V) + 1,5.V), ).e; + 1,75.1,25.W,. Hy,
M, =- (751,06 + 163,02).1,3 + (751,06 + 163,02).1,3 + 1,75.1,25.372,94.13,60
M, = 11094,96 (KN.m)
+ Tong luc ngang :
Wy = 1,75.1,25.372,94 = 815,80 (KN)
Trong do :
H;, : La khoang cé4ch tir diém dat luc ham W, dén mat cat IT — 11
Theo hinh vé :
Hy = 10+ 1,5+ 03+ 1,8 = 13,60 (m)
b) Tai mat cat III - III :
+ Tong lue doc :
Ny = Ny +1,25.P, — 1,25.P1 v6i PI = 1393 (KN)
= Ny = 12758,71 + 1,25.3125 —1,25.1393 = 14923,71 (KN)
+ Téng momen :
My = My + 1,75.1,25.W.h,, = 1109496 + 1,75.1,25.372,94.2 = 12726,57 (KN.m)
+ Tong luc ngang :
Wy, = Wy = 815,80 (KN)
* Phuong doc cau : TTGH sir dung.
a) TaimatcatIl - II :
+ Téng lue doc :
Nii® = P + Py + 2Vie + 25y + VIS + Vi + V? - Pl
NP =1356,8 + 4550,9 + 2.600,85 + 2.108,68 + 1154 + 1374,52 + 492,66 — 1393
= NP = 8954,94 (KN)

+ Tong mémen :

MiP = - (V5 + VEy).e. + (V) + V), ).ef +1,25.W,. Hy,
MSP = 0+ 1,25.372,94.13,60
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= M;P = 6339,98 (KN.m)
+ Tong luc ngang :
WiP =1,25.W, = 1,25.372,94 = 466,17 (KN)
b) Tai mat cat IIT - 111 :
+ Tong luce doc :
NP = NiP + P, — P
NiP = 895494 + 3125-2619,3
= NjP = 9460,64 (KN)
+ Tong mémen :
MSP = MSP +1,25.W, h,
M;? = 6339,98 +1,25.372,94.2
= M:5P = 727233 (KN.m)
+ Tong luc ngang :
Wi = Wii°
= WSP = 466,17 (KN)
2. THEO PHUONG NGANG CAU : MC Il - Il VA Il = Il
* Phuong ngang cau : TTGH cuong do 1

- Cachésoftinhtai ype = 1,25 vpw = 1.5;n=1
- Hoat tai 2 nhip + luc hdm xe + 2 xe tai doc cau + lan + nguoi.
- Muc nuée cao nhat 7,8m.
a) TaimatcatII - 11 :
Tuong tu theo phuong doc cau trir di mot nira phan luc goi do tai trong nguoi.
+ Téng luc doc :

Ng

NY = N, - VhTt ; V6i Nj; phuong doc céu trang thai GHCD 1.

862,15

= NN = 12758.71 - = 12327,63 (KN)

+ Tong momen :
VN9
MIAIlz( +VhN)ex+ hzt - €n

862,15

(2019,60 + 2405,42).1,3 + .6,25

= MY

— MY = 8446,74 (KN.m)
+ Tong luc ngang :
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wh =0
b) Tai mat cat III - 111 :
+ Tong luce doc :
NY, = NY +1,25.P, — 1,25. P!
= NY = 12327,63 +1,25.3125 - 1,25.2619,3
= NY = 1295975 (KN)
+ Tong momen :
MY, = MY = 844674 (KN.m)
+ Toéng luc ngang :
wh =0
* Phuong ngang cau : TTGH st dung
a) Taimat cat II - II :
+ Tong luce doc :

Ng

V, e A 9
NNSP = NjP - - Vi N3P : Theo doc cau TTGH stt dung

492,66

= NNSD = 895494 -

= Njs?

8708,61 (KN)
+ Toéng momen :
MNP — MN = 8446,74 (KN.m)
+ Tong huc ngang :
WP =0
b) Tai mat cat IIT - 111 :
+ Téng luc doc :
Nii? = Nij*® + P - Pgn
— NP = 8708,61 + 3125 - 26193
= NP = 921431 (KN)
+ Tong momen :
MNSP = MNSP = 844674 (KN.m)
+ Tong luc ngang :
WP =0

3. BANG TONG HOP NOI LUC
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PHUGNG DOC CAU

PHUGNG NGANG CAU

TTGH CUGNG PO |

TTGH CUONG DO |

MAT CAT
N (KN) M W (KN) | N (KN) M W (KN)
(KN.m) (KN.m)
-1l 12758,71 | 11094,96 | 815,80 | 12327.63 | 8446,74 0
-1 | 1492371 | 12726,57 | 815,80 | 12959,75 | 8446,74 0
MAT CAT TTGH SU DUNG TTGH SU DUNG
-1l 895494 | 6339,98 | 466,17 | 8708,61 | 8446,74 0
-1 9460,64 | 7272,33 | 466,17 | 921431 | 8446,74 0

Iil. KIEM TRA TIET DIEN THAN TRU THEO TRANG THAI GIGI HAN
1. KIEM TRA SUC KHANG TIET DIEN TRU MC Il - Il (TTGHCD 1)

K.Lgt

» Xét hiéu tng d6 manh cta tru :

TIET DIEN TRU DOC CAU NGANG CAU (QuY BOl)

N
B, i

AJ6
B, 2

Gan ding quy doi tiét dién tru vé hinh chit nhat ¢6 chiéu rong 1a A, , chiéu dai 1a B,
V6i B, = By - A, + 2
a) Theo phuong doc ciu :
K:Héso = 1
L, : Chiéu dai chiunén = H

tr

1, : Ban kinh quén tinh 1, = ]Fx

P A3
J, : Momen quan tinh J, = B. 1—;

F = B3.A2
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K.Lgt

Néu ty s0 : < 22 — B6 qua hiéu tng vé do manh
S6liéu: B, = 10,5(m); A, = 1,8 (m) ; than tru cao 10 (m)
Nhu vay :

B, = 10,5 — 1,8 +13—8 = 9.3 (m)

= F= B,.A, = 9,3.1,8 = 16,74 (m?)

J, = B, .A2 = 93,2 — 45 mY
4,52
f /16 = = 0,52(m)
Khi d6 :
= % = % = 19,23 < 22 — B0 qua hiéu tng vé do manh.
b) Theo phuong ngang cau :
Ko < 22
Taco:
B3 4
= A2 =18, —12065(m)
\/7 [120,65 ~ 2.68 (m)
16,74
= Mua _ M9 _ 393 < 22 (luon ding)
r 2,68

2. KIEM TRA UNG SUAT TRU TAI MAT CAT Il —1I
N, = 12758,71 (KN) : M, = 11094,96 (KN.m)

o1 N M
Cong thuc kiem tra: o = = + — < R,

m Wm

Trong do :
R, : Cudng do cia bé tong M300 (R, = 15000 KN/m?)
F : Dién tich phan than tru (F = 16,74 m?)

W : Momen chdng uén cua tiét dién

2 2
W o= b’ _ 9318 5.02 (m?)
6 6
= 6, = 1275871 | 1109496 _ 2067.17 (KN/m?)

16,74 5,02
V6i Oy = 2972,32 (KN/m?) < 15000 (KN/m?*) — Hoply
Két luan : Kich thudc ddy mong chon la dat yéu cau.
3. GIA THIET COT THEP TRU
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Trong thiét k& két cdu BTCT theo tiéu chuidn ACI trang 517 cho rang ving hiéu qua
nhat cua p, 1a tir 0,3 + 2%, trong do6 p, la ty 1& cot thép trong ti€t dién cot. Nhung vi Tru
cu chiu tai trong va momen udn 16n, do do6 ta gia thiét luong co6t thép trong Tru 1a 0,5%.

Nhu vay dién tich c6t thép trong Tru 1a :

Ay = p- A, = 03%.16,74.10° = 50220 (mm®)

B0 tri cot thép theo ca 2 phuong ta chon dudng kinh c6t thép la ¢25.

. . , s 4.A 4. 50220
S6 lugng thanh c6t thép bo tri :n = ——— = — = 102 (thanh)
252,314 252, 3.14

- Nhu vay ta chon khoang 110 thanh c6t thép ¢25.
- Chon chiéu day 16p bao vé cot thép la 10cm.
— Chon c6t dai c6 duong kinh ¢16.

4. QUY DOI TIET DIEN TiNH TOAN

Tiét dién Tru chon dugc bo tron theo mot ban kinh bing 0.9m, khi tinh todn quy déi
ti€t dién vé hinh chit nhat dé gan v6i mo hinh tinh todn theo ly thuyét.

Cach quy déi ra mot hinh chit nhat c6 chiéu rong bing chiéu rong Tru, chiéu dai 1ay
gid tri sao cho dién tich mat cit quy déi bang dién tich thuc. Dién tich c6t thép theo 2
canh cla tiét dién quy déi van nhu cil.

TIET DIEN TRU DOC CAU

) 930 )
1 1
X< />X180
60
1050 ——

5. KIEM TRA SUC KHANG UON THEO 2 PHUONG MC I - Ii

Xac dinh ty s6 khoang céch giira cdc tam cta 16p thanh c6t thép ngoai bién 1én chiéu
day toan bo cot.

Chon c6t dai c6 duong kinh ¢16 .

Chon 16p bao vé cot thép tir mép dén tim cua cot thép chiu luc 1a 100mm.

Cot thép chiu luc chon ¢25 khoang cach tir mép tiét dién dén tim cot thép 1a 100mm

Tinh todn ty s6 khoang cach tam 16p thanh cot thép dén bién ngoai :

Thay cho viéc tinh dua trén co s& can bang va tuong thich bién dang cho trudng hop
uon 2 chiéu, cdc két cau khong tron chiu uén 2 chiéu va chiu nén c¢6 thé tinh theo cac biéu
thic gan ding sau :

So sanh :
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+ Néulucdoc : N < 0,1.¢.f/ . A, thikiém tra:

My + M, <1
M., M,y
+ Néulucdoc : N = 0,1.¢.f, . A, thikiém tra:
11,11
Pxy Bx By P
= By = = 11 T = P,

Trong do :
¢ : Hé s0 stic khang cau kién chiu nén doc truc. Lay ¢ = 0,9.
A, : Dién tich ti€t dién try.
M, : Momen uén theo truc x (N.mm)

M,,,, : Momen u6n theo truc y (N.mm)

M, : Stic khang uon ti€t dién theo truc x

X
M,.,, : Stic khdng uon ti€t dién theo truc y

Py : Stic khang doc truc khi u6n theo 2 phuong (luc doc ti€t dién chiu dugc)
P, : Stic khang doc truc khi chi c6 do léch tam e,, (N)

B, : Sttc khing doc truc khi chi c6 do léch tam e, (N)

e, : Do léch tam theo phuong x — e, = A;Zy (mm)

e, : Do 1éch tam theo phuong y — e, = I%x (mm)

P, : Luc doc tinh theo TTGH cuong do 1 (luc doc N)

Py = 085.f;.(Ay — Ast) + Age-fy (N

Py = ¢.As. fy.(ds — %)

Tacé: 0,1.¢.f;. A; = 0,1.0,9.30.16,74.1000 = 45198 (KN)

Gi4 tri ndy 16n hon tat ca cdc gid tri luc nén doc truc N, & trong cdc t6 hop 6 TTGH
cuong do 1 vi thé cong thic kiém todn 12 :

Mo + My <1
er Mry

Xac dinh M,, ; M,, : Siic khang tinh todn theo truc x , y (N.mm)

M, = cp.AS.fy.(ds - %)

Tuong tu v6i M, :
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Trong do :

d, : Khoang céch tir trong tam c6t thép t6i mép ngoai cung chiu nén (trir di 16p bé
tong bao vé va duong kinh thanh thép)

f, : Gi6i han chay cua thép

A, : B0 tri so bo roi tinh dién tich thép can dung theo ca 2 phuong.

Cl _ AS.fJ,, _ 0,118.420 — 0’25
0,85.8.f,.by ~ 0,85.0,85.30.9,3
C2 _ As-f)[/ _ 0,118.420 — 1’27
0,85.8.f,.by  0,85.0,85.30.1,8
= a, =c .0 =025.085 = 021
= a,=c.0 = 127.085 = 1,08
Khi d6 :
= M, = 0,9.0,118.420.103.(9,3 — 0,132 —%) = 404246 (KN.m)
= M, = 0,9.0,118.420.103.(1,8 — 0,132 —12&) = 50313,3 (KN.m)
Véi : B = 0,85

b : Bé rong mat cét (theo mbi phuong 1a khac nhau)

Bang kiém tra sirc khang nén cua tru theo uon 2 chiéu

N M M M M
Tai ' y i i Zux 4 ’A‘:’Iuy <1/| Ke
rong | kN | KNm | KNom | KNom | KNm | luan
TTCD | 12758,71 | 11094,96 | 8446,74 | 404246 | 503133 0,195 dat
TTSD | 8954,94 | 6339,98 | 8446,74 | 404246 | 503133 0,183 dat
6. TINH TOAN MU TRU
= Sodo:
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SO DO MAT CAT NGANG CAU

(TY LE: 1/200)

Mi tru lam viéc nhu ngam cong xon :
1, = 2,25 + g = 225 + 2 = 2,55 (m)

Tai trong tac dung 1én phan cong xon la :

Do trong lugng ban than : g, = 131556'8 = 90,45 (KN/m)

Do tinh tai phan bén trén : P, = Py, + Py, + Py, + P+ Py
= P, = 33.(18,18 + 14,7 + 2,25 + 2,19 + 6,75) = 1454,31 (KN/m)
Do hoat tai :

430 430, 150 430 430

i i l7 é & l g, 9.3KN/m

145 145 35 145 145 35
Pah \,
\ﬁ\bﬁ (KN)
0.267 R Qg 3KN/m
0-40534 0.733
: 1 0.866
32.20 32.20

+ Hoat tai do xe 3 truc :
Vit™ = 09.(1 + IM).y,.m3" [145(1 4 0,866 + 0,4 + 0,267) + (35(0,733 + 0,267)]

t
V3 = 0,9.1,25.1,75.0,914.[145(1 + 0,866 + 0,4 + 0,267) + (35(0,733 + 0,534)]
= V3 = 740,70 (KN)
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+ Hoat tai do tai trong lan :

VEV = 0,9.q5 L. m37. y, = 0,9.9,3.64,4.0,914.1,75 = 862,18 (KN)
+ Do tai trong ngudi gay 1én :

Vit? = queLmy?.y, = 3.64,4.0,976.1,75 = 329,98 (KN)

Véi 1w, = 2'5522'55 = 3,25 (m?)

Py, = P2 + PEY +Phl\£g = 740,70 + 862,18 + 329,98 = 1932,86 (KN)
Momen gay ra cho mi Tru :
= M =1,25.gw, + (P, + Py).y = 1,25.90,45.3,25 + (1454,31 + 1932,86).1,35
= M = 4940 (KN.m)
» Tinh va bo tri cot thép :

20 50

14 s
1500 <_ 71480

Chiéu day mii tru h = 1500 (mm), 16p hao mon 1a 20 (mm)
Khidé — hy = 1500 -20 = 1480 (mm)

Sobd chon d = 1480 — 50 = 1430 (mm)

Be tong c6 f; = 30 (Mpa) ; cot thép f, = 420 (Mpa)

A, = M o 240 6468 (mm?)

330.d 330.1430
Dé an toan ta chon 13 thanh ¢22 ; a = 200 (mm)

IV. TINH TOAN MONG COC KHOAN NHOI
Theo quy trinh 22TCN 272 - 05 viéc ki€ém toan siic chiu tai clia coc quy dinh trong

diéu 10.5 theo trang thai giéi han sir dung va trang thai giGi han cuong do. Trong pham vi
d6 4n chi thuc hién kiém todn stic chiu tai clia coc theo kha niang két cau va dat nén.

V6i noi luc dau coc x4c dinh duoc ta sé& tién hanh kiém tra kha niang chiu tai ctia coc
theo vat liéu lam coc va kha nang chiu tai cua 16p da géc dau mii coc.

S6 liéu tinh toan nhu sau :
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Tén chi tiét coc Cao do Pon vi
Puong kinh than coc 1 m
Cao do dinh bé coc +2.0 m
Cao do day bé coc Cos 0.0 m
Cao do miii coc du kién -25.0 m
Chiéu dai coc du kién 25 m
Puong kinh thanh cot thép doc ¢ 25 mm
Cuong do bé tong coc 30 Mpa
Cuong do cot thép coc 420 Mpa
Cu ly coc theo phuong doc cau 3000 mm
Cu ly coc theo phuong ngang cau 3500 mm
- B0 tri coc trén mit bang :
SO PO MAT BANG BE MONG
(TY LE : 1/200)
100 350 ) 350 . 350 1100
1 1 1 11
e - el e -
1 ) 3 | 8 |
300 | | 1 | 500
| 5 | 2 7 | 4 |
oS € e e
;
625 625
1250

1. XAC PINH SUC CHIU TAI CUA cOC

Chon coc khoan nhéi bang BTCT c¢6 duong kinh coc D = 1m, khoan xuyén qua céc
16p dat dinh (16p sét) c6 géc ma sit (¢f); va I6p cét ... c6 goc ma sat ¢f = 45°,

- Bé tong coc mac M300

- Cot thép chiu luc 24¢25 c6 cuong do 420Mpa. Dai tron 10 xo ¢12a200 (mm)

* Xic dinh sitc chiu tai trong nén ctia coc khan nhoi theo vat liéu 1am coc

+ Be tong cip 30 c6 f = 300 (Kg/cm?)

GVHD : THS BUI NGOC DUNG
SVTH : PHAM VAN DUNG

93



PO AN TOT NGHIEP_THIET KE CAU VANG

+ Cot thép chiu luc AIl c6 R, = 2400 (Kg/cm?)
v’ Sitc chiu tdi ciia coc theo vit liéu :
Stic chiu tai ctia coc duong kinh coc D = 1m

Theo diéu A5.7.4.4 — TCTK stic chiu tai ciia coc theo vat liéu 1am coc tinh theo
cong thic sau :

Py = ¢.P,
Vé6i P, : Cuong do chiu luc doc truc danh dinh ¢6 hoac khong c6 uén tinh theo cong

thic :

P, = (p{ml'mZ'fc’(Ac —Ag) + fy'Ast}

P, = 0,75.0,85{0,85.0,7.30. (A, — Ag;) + f;- At }
Trong do :

@ : Hé s6 stic khang . Chon biang ¢ = 0,75

m,, m, : Cac hé s6 di€u kién lam viéc

f¢ : Cuong do chiu nén nhd nhit ciia bé tong véi f, = 30 (Mpa)

fy : Gi6i han chdy déo quy dinh cla thép v6i f, = 420 (Mpa)

3,14.10002

A, : Dién tich ti€t dién nguyén cua coc A, = = 785000 (Mpa)

A, : Dién tich cta c6t thép doc (mm?)

Ham luong c6t thép doc thuong hop 1y chiém vao khoang 1.5 + 3%. V6i ham luong
1.5% tacé :

A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c6t doc can bo tri 1a :

N = 2754 _ 54 Ghanh). Vay chon 24925 c6 A, = 11781.6 (mm?)

Vay stc chiu tai cia coc theo vat liéu 1a :
P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N)
P, = 11953 (T)

* Xac dinh sitc chiu tai trong nén cua coc don theo cuong do dat nén.

S6 liéu dia chat :
- Lép 1 : Lop cét nho, chat vira chiéu day 16p 1,42m
- L6p 2 : Lép sét sam den, déo ciing chiéu day 16p 1,95m
- L&p 3 : Lop cét trung sam, chat vira chiéu day 16p 4,35m
- L6p 4 : Lop cét tho hat vang, chit vira chiéu day 16p 1,86m
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- L6p 5 : Lop sét sdm xi mang, cing chiéu day 16p 3,87m
- Lép 6 : Lép Cat soi san, chit chiéu day 16p « m
v Stic chiu tai cia coc theo datnén : P, = P,
Stic chiu tai cia coc duoc tinh theo cong thic sau : (10.7.3.2-2 22TCN 272 — 05)
Véicoc masit: Py, = @pq.P, + @y . P,
Co:P, = q,. A,
P, = q,. A,

P, : Stic khang miii coc (N)

: Stic khang than coc (N)

q, : Stc khang don vi miii coc (Mpa)

qs : Stic khdng don vi than coc (Mpa)

gs = 0,0025.N; <0,19 (Mpa) _ Theo Quiros & Reese (1977)
: Dién tich bé mat than coc (mm?)
A, : Dién tich miii coc (mm?)
@qp : He s0 stic khdng doi véi stic khdng mili coc quy dinh cho trong bang 10.5.5-3
dung cho cac phuong phap tach roi sttc khang cta coc do stc khang ctia mii coc va
stc khang than coc. Doi véi dat cat ¢g, = 0,55.
@qs - Hé s0 stic khang doi véi stic khang than coc cho trong bang 10.5.5-3 ding cho

cac phuong phap tach roi sttc khang ctia coc do stic khang cua mili coc va stic khang
than coc. Doi v6i dat sét ¢ s = 0,65 va dat cat ¢, = 0,55.

» Sitc khdng thdn coc cua Tru :

Sttc chiu tdi cua coc tru T2 theo ma sdt thanh bén

Dién tich bé
A ‘A 3 mat coc
Lop dat iy thee| tiobrodn | T | | Aopp | %= 00BN [R=Aq
L | Lm | Dd =314, (T/m M
(m?)
Lopl | 142 | 142 |[Chatvia| 7 4,46 1,96 8,74
Lép2 | 1,95 195 |Déocing| 12 6,12 3,36 20,56
Lop3 | 435 | 435 |Chatvia| 20 13,63 5,6 76,33
Lép4 | 1,86 | 1,86 |Chatvia| 25 5,84 7,0 40,88
Lép5 | 3,87 | 387 Cing | 30 12,25 8,4 102,9
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Lop6 | 14,90 14,90 Chat 36 46,79 10,1 472,58

2 P 29,37 29,37 692,69

Sttc khdng miii coc :
q, = 0,057.N = 0,057.36.10° = 2052 (KN) = 205,2 (T)

P

P

2052.3,14.5 = 161,08 (T)
Xic dinh sttc khdng ctia don vi than coc g, (T/m?) va siic khdng than coc P,
+ Trong datdinh: q, = <. S,
Trong do6 :
S, : Cudng do khdng cit khong thoat nudc trung binh (T/m?)
S, : 6.10°. N (T)
o : Hé s6 dinh bam
Lép 6 — Cat cudi soi: S, = 0,006.36 = 0,216 Mpa) = « = 0,5
g = «.S, = 0,5.0,216 = 0,108 (Mpa) = 10,8 (T/m?)
+ Trong 16p dat roi :
Theo Reese va Wright (1997) sttc khang bén don vi g, ciia than coc dugc xac dinh theo
cong thiic :
gs = 0,0028 .Nv6i N < 53 (Mpa)
L6p 1 — Cat nho, chat vira —» g, = 0,0028.7 = 0,0196 (Mpa) = 1,96 (T/m?)
L6p 2 — Sét sém den, déo ciing — q, = 0,0028.12 = 0,0336 (Mpa) = 3,36 (T/m?)
L6p 3 — Cat trung xam, chit vira —» g, = 0,0028.20 = 0,056 (Mpa) = 5,6 (T/m?)
L6p 4 — Cét tho hat vang, chat vitra > ¢, = 0,0028.25 = 0,07 (Mpa) = 7,0 (T/m?)
Lép 5 — Sét xdm xi mang, cing — q, = 0,0028.30 = 0,084 (Mpa) = 8,4 (T/m?)
Lép 6 — Cat cudi so6i, chat —» g, = 0,0028.36 = 0,101 (Mpa) = 10,1 (T/m?)

Bang tinh siic khang than coc trong nén dat

Ten céc 16p Chiéu day | Sic khdng S,t.hﬁfl C?C tié'p Xﬁf Sl’l'(\l khéflg trén

) . trung binh than coc V61 cac 16p dia chat | toan than coc
dia chat (ha) (q/1m?) (m?) (T)
Céat nho 1,42 1,96 4,46 8,74
Sét xdm den 1,95 3,36 6,12 20,56
Cat trung xam 4,35 5,6 13,63 76,33
C4t tho hat vang 1,86 7,0 5,84 40,88
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Sét xdm x1 mang 3,87 8,4 12,25 102,9
Cat soi san 14,90 10,1 46,79 472,58
Téng 29,37 692,69

Theo nhu thiét k€ ban v& phan diu coc nam trong 16p Cét trung xam trG xuong do
vay véi 2 16p cat nho va sét xam den ta bo qua stic khang trén toan than coc cta 2 16p nay
dé phan tinh todn s6 coc trong Tru duoc chinh x4dc hon.

— Tir d6 ta tinh duoc siic chiu tai ctia 1 coc don theo diéu kién dit nén Q, :
Q, = 0,55.161,08 + 0,65.692,69 = 538,85 (T)
» Tinh s6 coc cho méng tru :
N = 4.
Trong do :

P

PCOC

B : He so ké dén tai trong ngang

p = 1,53d6i v6i Try, f = 2,0 doi véi M6 (do M& chiu tai trong ngang 16n do
4p luc ngang cta dat va tidc dung cta hoat tai truyén qua dat trong pham vi lang thé
truot cuia dat dap trén Mo)

P(T) : Téi trong thang ding tdc dung 1én méng M6, Tru da tinh & phan trén.

P = min(Py; Pyy)

Tén P, Py, P, Taitrong | Hés6 | S6coc | Chon

TruT, | 1195,3 | 538,85 | 538,85 | 2532,05 1,5 7,05 8

2. TINH TOAN NOI LUC TAC DUNG LEN CAC COC TRONG MONG

D6i véi mong coc dai thap thi tai trong nam ngang coi nhu dat nén chiu, noi luc tinh
vGOi mat cit ddy mong.

Cong thic kiém tra :

Trong do :
P, : Tai trong tac dong 1én dau coc.
P, : Sitc khang cua coc da duoc tinh & phan trén.

Tai trong tac dong l1én dau coc dugce tinh theo cong thic :

p My Ymax My Xmax
Po = — + —=
S R ¥ § e
Trong do6 :
P : Téng luc dimg tai ddy dai
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n:S6coc,n = 8 (coc)

X; , Y; : Toa do clia coc so véi hé truc quan tinh chinh trung tam

M, , M, : Téng momen cua tai trong ngoai so vdi truc di qua trong tam cla tiét dién
coc tai ddy dai theo 2 phuong x , y.
= Kiém todn coc vé6i P, = 538,85 (T) = 5388,5 (KN)

Theo TTGH Cuong do 1 : Tai mat cét III — III dp luc tai trong két cdu phia trén truyén

xudng dau coc thong qua bé méng :

N, 14923,71 (KN)

M, = 12726,56 (KN.m)

M, = 8446.74 (KN.m)
Coc x; (m) y; (m) x? (m?) y% (m?) N (KN) | Yéucau
1 -5,25 1,5 27,56 2,25 3288,07 dat
2 - 1,75 -1,5 3,06 2,25 3046,69 dat
3 1,75 1,5 3,06 2,25 3046,69 dat
4 5,25 -1,5 27,56 2,25 3288,07 dat
5 -5,25 -1,5 27,56 2,25 3288,07 dat
6 - 1,75 1,5 3,06 2,25 3046,69 dat
7 1,75 - 1,5 3,06 2,25 3046,69 dat
8 5,25 1,5 27,56 2,25 3288,07 dat
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PHAN Il : THIET KE KY THUAT
CHUONG I : TINH TOAN BAN MAT CAU

I. XAC DINH TINH TAI

Tinh cho Imm chiéu rong ctia dai ban.
1. Trong lugng ban than mat cau phan ké 2 canh

W = hy .y, = 200.24.10 ¢ = 480.10 ~> (N/mm)
Trong do :

¥, : Trong luong riéng ctiia ban mat cau

Ye = 2,4 (T/m*) = 24 (KN/m?) = 24.10 -° (N/mm°)
2. Trong luong ban miit thira

W, = hy.y, = (hy +80) .y, = (200 + 80).24.10°° = 672.10"° (N/mm)
3. Trong luong cua l6p phu

Wpw = hpw . ¥pw = 200.2,25.107° = 450.10° (N/mm)
Trong do :

hpy : Lay trung binh bang 200mm

Yow = 2,25.10°5 (N/mm®)

4. Trong luong cua lan can

P, = [(1000.180) + 2.(1000 + 500).70 + . (500 + 200).250]. 24.10°

P, = 7,68 (N)
500
800
300
200 200
| J

| 180 70| 250 |
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II. TINH NOI LUC BAN MAT CAU
So d6 tinh cua ban mat c4u 1a 1 dai ban ngang dugc gia thiét nhu 1 dam lién tuc ké
1én cac goi cung la cac dam chd.
Noi luc tinh cho dai ban ngang c6 chiéu rong 1mm.
1. Noi luc do tinh tai
1.1 Noi luc do ban mat cau W,

/\
D\¢¢¢¥WS %»

A TR T S T S

T% Nl T% U

200 300 400 500
b 1200 | 2100 i 2100 } 2100 }

Vao = W,.w = 480.10°%. 989,62 = 4,75 (N)
M,y = W, . w.s = 480.10°5. 190,15. 2100 = 1916,71 (N.mm)

My = W..w.s = 480.10°%. (=165,79) . 2100 = — 1671,16 (N.mm)
1.2 Noi luc do ban hang W,

P X
T ) mro T

200 300 400 500
b 1200 | 2100 } 2100 } 2100 }

Vao = Wo.w = 6721075 [ 2. (141,27 (222 ) + 1).1200 |
Vo = 10,99 (N)

My = Wo. w = 672.10°5. (=720000) = — 4834,40 (N.mm)
My = Wo. w = 672.10°5. (=354240) = — 2380,49 (N.mm)

M, = Wy.w = 672.107°. 194400 = 1306,39 (N.mm)
1.3 Noi luc do lan can P,

% X
wy T s i i

200 300 400 500
} 1200 } 2100 } 2100 } 2100 }
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Voo = Py.w = 7,68. [1 +1,27. (%)] = 12,56 (N)

M,y = P,.w = 7,68. (—1050) = — 8064 (N.mm)
M,y, = P,.w = 7,68. (—=516,6) = — 3967,49 (N.mm)
M.y, = P,.w = 7,68. (283,5) = 2177,28 (N.mm)

1.4 Noi luc do 16p phu Wy
WDW %B (\

TR E RN

500 L
200 300 400 500
} 1200 ! 2100 qL 2100 ! 2100 }

Vi = Woy . w = 450.10|(1 +0,762.22) 700 + 0,4712.2100|
Vo0 = 8,40 (N)
M,00 = Wpw . W = 450.10 (= 0,6. 700%) = — 1323 (N.mm)
M,y = Wpw . w = 450.10°(— 0,2952. 700% + 0,0905. 2100?)
M,y = 1145,06 (N.mm)
M, = Wpw . w = 450.107°(0,162. 700> — 0,0789. 2100%)
M;y,, = — 1208,56 (N.mm)
2. Noi luc do hoat tai.
2.1 Tinh cho ban ké 2 canh (Ban nam giira 2 suon dam)
a) Momen duong Max do hoat tai banh xe.
Chi tinh noéi luc véi tai trong truc sau cta xe 3 truc khong tinh tai trong L, vi :
(S = 2100mm < 4600mm)
Vi cdc nhip bang nhau S = 2100mm, momen duong Max gan ding tai diém 204
Chiéu rong tinh toan cua dai ban khi tinh momen duong :
S = 660 + 0,55.8 = 660+ 0,55.2100 = 1815 (mm)
* Truong hop 1 : Khi xép tai 1 lan xe :

ey T 2 g

204 302,6 D |
[T [T Bl [T
200 300 400 500

L 1200 | 2100 1 2100 } 2100 }
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My, = m.(y, — yz).s.sﬂ+ v6i y, = 0,2040:y, = 0,0285 (Noi suy)
w

M,y = 1,2.(0,2040 — 0,0285) .2100.72'158'1;"3 = 17666,03 (N.mm)
* Truong hop 2 : Khi xép tai 2 lan xe :
1800 | >1200 | 1800
R 72.5 ¢ &72.5 72.5 ¢ &72.5
204 302,6 404 502,6
Ml ML Ml [T Ml
200 300 400 500 600
J, 1200 qj, 2100 qJ, 2100 qJ, 2100 qJ, 2100 J,
My = m.(y,— Yo+ y3— y4).5.5l+ véi y; = 0,0086 ; y, = 0,0024 (Noi suy)
w
72,5.103
Mo, = 1,0.(0,2040 - 0,0285 + 0,0086 — 0,0024) . 2100. 22
M,y, = 15241,78 (N.mm)

» So sénh 2 trudong hop xép tai ta thdy M;;,, = 17666,03 (N.mm). Do d6 trudng hop x€p
tai 1 1an xe dugc dua vao tinh todn thiét k€.

b) Momen am Max cho hoat tai banh xe
Thuong Moémen am Max dat tai goi 300
Chiéu rong tinh todn ctia dai ban khi tinh mémen am :
Sw = 1220 + 0,25.S = 1220 + 0,25.2100 = 1745 (mm)
* Truong hop 1 : Khi xép tai 1 lan xe :
Puong anh hudng c6 tung do 16n nhat tai vi tri diém 206

Hé¢ solanxem = 1,2

1800

ey T W
R 1 I i

200 300 400 500
) 1200 + 2100 } 2100 + 2100 }

M300 = - m.(yl +y2).S. SM_/ V(/)’i yl = 0,1029 5 y2 = 0,0778 (N(A)i Suy)

3
My = — 1,2.0,1029 + 0,0778).2100. 222 = — 18919,13 (N.mm)

1745
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* Truong hop 2 : Khi xép tai 2 lan xe :

e

1800 | >1200 | 1800

D\ 725 i l 725 725 l $ 725
E % 206 304,6 406,4 504
Ul [T

200 300 400 500 600
k 1200 | 2100 } 2100 } 2100 } 2100 }

» Ta thay tung do & vi trf 406,4 > tung do & vi tri diém 504. Nén M,,,, cla ca 2 trudng
hop dugc xét gay bat 1oi nhat la truong hop 1. Nén M., = — 18919,13 (N.mm). Do
dé6 truong hop x€p tai 1 lan xe dugc dua vao tinh toan thiét ké.

¢) Luc cit 16n nhat do hoat tai banh xe

Luc cat Max tai goi 200
Chiéu rong tinh toan cua dai ban khi tinh V

Sy = 1140 + 0,833 . X = 1140 + 0,833 .400 = 1473,2 (mm)
V6i X : Khoang cach tir diém dat luc dén goi bién

X = 1200 —-500 - 300 = 400 (mm)

* Truong hop 1 : Khi xép tai 1 lan xe :

Diém dat lyc cach mép lan can 12 300mm va tir g6i 200 sang tréi 1a 400mm

Hé¢solanxem = 1,2

300 1800

iy W
o ™ i i

200 300 400 500
y 1200 | 2100 } 2100 } 2100 }

Vo = mu(y, +y2).% v6i y, = 1,1379 ; y, = 0,2322

72,5.103

V200 = 1,2(1,1379 + 0,2322) 4732

= 80,91 (N)

* Truong hop 2 : Khi xép tai 2 lan xe :

Diém dit Iuc cach mép lan can 12 300mm va tir g6i 200 sang trai 1a 400mm
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Hé¢s6lanxem = 1

5

300 1800 | >1200 ] 1800
9
M.5¢ &72.5 72.5L &72.5
108,1 206,7 404 502,6
UL LNl UL T LNl
200 300 400 500 600
L1200 | 2100 ] 2100 I 2100 I 2100 J

wo.
Voo = mu(y, +y2—y3+y4).§ véi y; = 0,0214 ; y, = 0,0059

3
Voo = 1.(1,1379 + 0,2322 — 0,0214 + 0,0059) . 2212 = 66,67 (N)

14732

» Nhu vay V!, cua 2 truong hop 1a truong hop 1 véi Vit = 80,91 (N). Do d6 trudng
hop xép tai 1 lan xe dugc dua vao tinh toan thiét ké.
2.2. Tinh ban hang (doan muit thira)
Chiéu rong tinh todn ctia dai ban khi tinh ban hang :
Sy = 1140 + 0,833.X = 1140 + 0,833 .400 = 1473,2 (mm)
V6i X : Khoang cach tir diém dat luc dén goi bién
X = 1200 — 500 — 300 = 400 (mm)
Momen ban hang dugc tinh :

w.y 72,5.103.(- 0,19
My = m. ¥ = 1 2210019
Sty 1473,2

e X
i

Rt T P%QW

|
200 300 400 500
L1200 | 2100 | 2100 } 2100 }

™ Kl

— 11,22 (N.mm)

3. To hop noi luc cia ban
Noi luc cu6i cung phai duoc t6 hgp theo cac TTGH :
+ Theo TTGH cuong do 1 :
M, = n.[yp1(Mys + Myo + Mpp) + Yp2- Mypw + v (UM). My, ]
Vo = 0. lvp1 (Vws + Vo + Vep) + V2 Vwpw + viu- UM). V]
Trong do :
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n = 0,95 : Hé s6 dicu chinh tai trong
Yp; : Hé sO vuot tai cua tinh tai 1 : yp, = 1,25 hoac vy, = 0,90
Yp, : Hé s vuot tai cua tinh tai 2 : yp, = 1,50 hoac vp, = 0,65
(Hé so vuot tai cua tinh tai yp < 1 khi noi luc do tinh tai va hoat tai ngugc dau)
v = 1,75 : Hé sO vuot tai ctia hoat tai
IM : Hé s6 xung kich ctia hoat tai danh cho xe 6t6 v6i (1 + IM) = 1,25
Mys ; Vs : Momen va luc cat do trong luong ban mit cau
Wwo 3 Vo : MOmen va luc cit do ban hang (doan muit thira)
My, ; Vi, : MoOmen va luc cat do lan can gay ra
Mypow ; Vwpw : Momen va luc cat do 16p phu gay ra
M, ; Vi, : Momen va luc cat do hoat tai xe
= Theo gid tri Vy :
Voo = 0,95.[1,25.(4,75 + 10,99 + 12,56) + 1,5.8,40 + 1,75.1,25. 80,91]
Voo = 213,72 (N)
= Theo gid tri My, :
M,oo = 0,95.[1,25(- 4834,4 - 8064) + 1,5.(-1323) + 1,75.1,25.(-11,22)]
M,y = — 17225,44 (N.mm)
= Theo gid tri My, :
M, = 0,95.[1,25.1916,71 + 0,9.(— 2380,49 — 3967,49) + 1,5.(1145,06) +
1,75.1,25.17666,03]
My, = 35192,50 (N.mm)
= Theo gid tri My :
M,y = 0,95.[1,25.(—1671,16) + 0,9.(1306,39 + 2177,28) + 1,5.(—1208,56) +
1,75.1,25.(—18919,13)]
M;,, = —40044,48 (N.mm)
+ Theo TTGH sir dung :
M, = My, + My, + Mp, + Mypw + (IM).M; ¢
Vi = Vys + Ve + Ve, + Vypw + (IM).V
= Theo gid tri My, :
M,y = — 4834,40—-8064 — 1323 + 1,25.(— 11,22)
M,y = — 14235,42 (N.mm)
® Theo gia tri My, :
M, = 1916,71 —2380,49 —3967,49 + 1145,06 + 1,25.17666,03
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M,y = 18796,33 (N.mm)

* Theo gia tri M;, :
M;,, = —1671,16 + 1306,39 + 2177,28 — 1208,56 + 1,25.(—18919,13)
M,y = — 2304496 (N.mm)

» Theo gid tri Vy :
Voo = 4,75 + 10,99 + 12,56 + 8,40 + 1,25.80,91
Voo = 137,84 (N)

Iil. TINH TOAN COT THEP VA KIEM TRA TIET DIEN

1. Tinh cot thép
Cuong do chiu nén ctia bé tong : f, = 30 (Mpa)
Thép du tng luc ; Cuong do téi han f;,, = 1860 (Mpa)
Cot thép thuong c6 gidi han chay : f;, = 400 (Mpa)

Cé6t thép chiu méomen am M~
15 50 :

147

200 X Z 185
142

30 e b 2 . R +
Cét thép chiu mémen duong M

hy = h, — 15 =200 — 15 = 185 (mm)
Lép bao vé phia trén bé tong day 35 (mm)
Lép bao vé phia dudi bé tong day 30 (mm)
Gia thiét dung thép N°15 ,d, = 16 (mm), A, = 200 (mm?)

d* = h; - 35 -2 =185 - 35— 8 = 142 (mm)

d = h -35-2 =185 - 30 - 8 = 147 (mm)

* Tinh c6t thép chiu mémen duong :
M 35192,50
Ay = ——= = = 0,75 (mm?)
330.d% 330. 142

Theo phu luc B, bang B4 chon thép N°15 al50mm ; c6 A, = 1,000 (mm?)

* Tinh c6t thép chiu mémen am :
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A = My . 4004448 _ 0.83 (mm?)
330.d 330. 147
Theo phu luc B, bang B4 chon thép N°15 al150mm ; c6 A, = 1,000 (mm?)

2. Kiém tra cot thép

2.1. Kiém tra diéu kién ham luong cot thép
Kiém tra c6t thép chiu momen duong :
Kiém tra ham luong cot thép t6i da :
Cot thép 16n nhat bi giGi han boi yéu cau vé do déo dai :
c <042.d hoaca < 042.4,.d"
Kiém tra do déo dai :

As.fy

_ sy o
= oessln = 0,42.6,.d" v6i b = 1 (mm)

Trong do6 :

B, = 085-005.(%22) = 085-0.05.(222) = 0836

1. 400

:)a:(—
0,85.30.1

) = 15,69 < 0.42.0.836 . 142 = 49,86 (mm)
Két luan : Ham lugng c6t thép t6i da dam bao yéu cau.

Kiém tra ham luong cot thép t6i thiéu :

_ A fe
P = T > 0,03.fy
1 3 30 3
p = = 7,04.10° > 0,03.— = 2,25.10
1.142 400

Két luan : Ham lugng cot thép toi thi€u dam bao yéu cau.
Kiém tra ham luong cot thép phdn bo':

3840
VSe

Sc : Chiéu dai ¢6 hiéu qua ctua nhip ban

% CTPB = < 67%

S. = S—byg, = 2100-200 = 1900 (mm)
3840
% CTPB = —= = 88%

Vay b6 trf CTPB véi A, = 0,67.1 = 0,67 (mm?)
D6i véi cot thép doc duéi chon thép N°10 a 200mm ; c6 A, = 0,75 (mm?)
Kiém tra cot thép chiu momen am :
Kiém tra ham luong cot thép t6i da :
Cot thép 16n nhat bi giGi han bdi yéu cau vé do déo dai
c < 042.d hoaca < 042.6,.d
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Kiém tra do déo dai :

AI
- By o
2= sy S 04264 v6i b = 1 (mm)

Trong do :

g, = 0,85—0,05.(f”’;28) = 0.85-005.(*22) = 05836

1. 400

— a = (—
0,85.30.1

) = 15,69 < 0,42.0,836. 147 = 51,61 (mm)
Két luan : Ham lugng c6t thép t6i da dam bao yéu cau.

Kiém tra ham luong cot thép toi thiéu :

_ 4 fe
P = > 0,03.fy
p = —— = 680103 > 003.°2 = 225.10°
1.147 400

Két luan : Ham lugng c6t thép t6i thiéu dam bao yéu cau.

Kiém tra ham luong cot thép phdn b’ :

% CTPB =

3840

5

S. : Chiéu dai ¢6 hiéu qua ctia nhip ban

S, =S — b, = 2100 — 200 = 1900 (mm)

3840
% CTPB = 705 = 88%

Vay b6 trf CTPB v6i A’, = 0,67.1 = 0,67 (mm?)
D6i véi cot thép doc trén chon thép N°10 a200mm ; c6 A, = 0,75 (mm?)

2.2. Kiém tra cuong do theo momen

< 67%

Theo momen duong :

M, =¢.A.f.(d" - %) 2 M

Véi ¢ = 0,9

15,69

= M, = 09.1.400.(142 — =2 = 482958 (N.mm)
Taco : M, = 48295,8 (N.mm) > M, = 35192,50 (N.mm)
Két luan : Cudng do theo momen duong dam bao yéu cau.

Theo méomen am :

M, = ¢ 4. £,.(d" = 2) = M,
15,69

= M, = 09.1.400.(147 — =2 = 500958 (N.mm)
Tacé : M, = 50095,8 (N.mm) > M, = 40044,48 (N.mm)
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Két luan : Cuong do theo méomen am dam bao yéu cau.
2.3. Kiém tra diéu kién vé nit
Kiém tra cho mémen duong :
Nut dugc kiém tra bang cach gi6i han ting suit kéo trong thép duéi tdc dung cia tai
trong st dung f, nho hon tng suit kéo cho phép f,,
f, < f, < 0,6

Trong do6 :
f, : ung suat kéo trong cot thép. D€ tinh ing sudt kéo trong cot thép ta ding momen
theo TTGH st dung v6i u = 1
ES

M N
fszn.E.y van = =

E, = 2.10° (Mpa) modun dan hoi cta thép
E. = 0,043 ... \/f; modun dan hoi ctia be tong
Y. = 24000 (kg/m?)
Khi d6 :
_ Es _ 2.10°
n= E.  0,043.240015.4/30
tong)

= 7,22 chonn = 7 ( Hé s6 quy déi tir thép sang bé

» Gidthiét:néux < d
Ta lay momen doi véi truc trung hoa :
0,5.b. x> = n.A.(d —x) +n.A,.(d — x)
& 05.1.x% = 7.1.(43 —x) + 7.1.(147 — x)
& 05.x% + 14x — 1330 = 0
Giai phuong trinh ta dugc : x;, = 39,44 (mm) va x, = — 67,44 (mm)
Nhu vay véi x; = 39,44 <43 (mm) — Két qua hop ly

Phan bo qua

d
X .
147 A
185
@
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Vé6i I : MOomen quén tinh cua tiét dién nut
b.x3

Ier = =~ +n.45(d" - x)* +1.A(d - x)*

1.39,443

e g = i 7.1.(43 —39,44)* +7.1.(147 — 39,44)*

101522,61 (mm?*)
+ Tinh ting suét kéo :

= o

f, = n.lﬁ. y voiy =d- x = 147 — 39,44 = 107,56 (mm)
CT
= f, = 7. =223 107,56 = 139,40 (N/mm?)
101522,61
+ Tinh tng suat kéo cho phép :
VA
fa = (dc. A3

Trong do6 :
z : Tham s6 chiéu rong vét nit & d/k moi trudng khic nghiét z = 23000 (N/mm)
d. : Chiéu cao tir thG chiu kéo xa nhét + tim thanh c6t thép gan nhatd = 38 (mm)
A : Dién tich bé tong c6 cung trong tam véi c6t thép chiu kéo
A=2.d.S
S : Buéc thép = 150 (mm)
= A = 2.38.150 = 11400 (mm?)

23000

Vay i f, = (38 . 11400)1/3

= 303,97 (Mpa) > 0,6.f,
Do d6 ta dung : f, = 0,6.f, = 0,6.400 = 240 (Mpa) > f; = 139,40 (Mpa)

Két luan : Diéu kién ndt dam bao yéu cau do momen duong gay ra.
Kiém tra cho momen am :
* Giathiet:néux > d
Ta lay mo6 men d6i véi truc trung hoa :
0,5.b.x* —n.A.(x —38) = 7. AL.(d* - x)
& 05x3—7.1.(x—38) = 7.1.(142 — x)
& 05.x% = 728
Giai phuong trinh ta dugc x = 38,16 (mm) > d = 38 (mm) —» K&t qua hop 1y
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Phan bé qua

185

|

142
A

a

Mat khéc ta c6 :

3
ler = 22— + . Ay — 'Y + 0. Ag(d - x)’

3
© T = =+ 7(38,16 - 38)° +7.1(142 - 38,16)°

94002,08 (mm®)
+ Tinh ting suat kéo :

e er

fo=79. = .y véiy = d—x =142 - 38,16 = 103,84 (mm)
CT
= f =7 22%% 103,84 = 178,20 (N/mm?)
94002,08

+ Tinh tng suat kéo cho phép :

z
fo = (dc. A3

Trong do :
z : Tham s6 chiéu rong vét nit & d/k moi trudong khac nghiét z = 23000 (N/mm)
d, : Chi€u cao tir thG chiu kéo xa nhét + tim thanh c6t thép gan nhatd = 43 (mm)
A : Dién tich bé tong c6 cung trong tam véGi cot thép chiu kéo
A=2.d.S
S : Bu6c thép = 150 (mm)

= A = 2.43.150 = 12900 (mm?)

AL _ 23000 _
Vay:if, = oo = 279,92 (Mpa) > 064,

Do d6 ta dung : f, = 0,6.f, = 0,6.400 = 240 (Mpa) > f; = 178,20 (Mpa)
Két luan : Diéu kién nit dam bao yéu cdu do mémen duong gay ra.
3. Bo tri cot thép ban mat cau.
Doi véi cot thép ngang bén dudi chiu mémen duong ta bo tri thép ¢ 16 a150 (mm)
Doi véi cot thép ngang bén trén chiu momen am ta bo tri thép ¢16 a150 (mm)
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Doi véi cot thép doc bén dudi chiu momen duong ta bo tri thép ¢12 a200 (mm)
Doi véi cot thép doc bén trén chiu mémen am ta bo tri thép ¢p12 a200 (mm)

#16a150, L = 1495(mm)

35
~ _—185
[ ) [ )] [ ) ® |
A
30 7122200, L = 3295(mm)
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CHUONG II : TINH TOAN DAM CHU

I. TINH NOI LUC DAM CHU
Dam chu la dam bé tong du tng luc tiét dién lién hop cang trude,khi tinh toan nodi
luc chi tinh cho 1 dam bat loi nhat,cdc dam khac thiét k&€ theo dam bat loi do.

MAT CAT GIUA NHIP MAT CAT TAI GOI
(TY LE : 1/40) (TY LE : 1/40)
10 60 10 10 60 10
A LI A
8 8l -r
15 15
0] i ; 333 &—
82
160 160
133.67
15]
30
— 4 —
60 60

1. Noi luc giai doan 1
1.1. Xac dinh tinh tai g, (KN/m)
* Do trong luong bdn thdn dam diic trudc

1 1
Hy= —.L = —.33 = 1,74 (m)

— Vay tachon dam c6 H; = 1,8 (m) va tinh ca ban mat cau véi h, = 0,2 (m)

Anp = 0.6.03+5(0.6+0.2).0,15 +0,82.02 +5(0.8 +0.2).0,1 +0.8.0.15 +0.6.0,08
Auipy = 0,622 (m?)

Ay = 0.6.0.08+0.8.0.15+(0.8 +0.6).0,0333 +0.6.1,3367

Ay = 0993 (m?)

g = (2 2.Ag+ 2.1.(AgL+ An)/2 + 27. An). = (2 2.0,993 + 2.1.(0,62323+ 0,993) + 27.0,622) 95

achi = 18,18 (KN/m)
* Do tdm dan va bdn mdt cdu
g = (hy, + 0,08).5.25 = (0,2 + 0,08).2,1.25 = 14,7 (KN/m)

» Do diam ngang
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gome = (Ha — hy — 0,25).(S —'b,). (i—:) -¥e (KN/m)

L =—2 =-2_ - 55m)

T (ng-1 (7-1)
= g, =18 -02-103).2,1-0,2). (&) .25 = 2,25 (KN/m)
Nhuvay : g = Zieni + Come + &0 = 18,18 + 14,7 + 2,25 = 35,13 (KN/m)
(g, : Tinh tai do 1 dam chu tic dong luc /1m dai)

1.2. Noi luc giai doan 1
» Vé duong anh huong M va 'V tai cdc tiétdién L/, , L/, L/,, 3L/, , L/,

+ Tai tiét dién L/; = 32,2 (m)
L/1 L/8 L/4 3L/8 L/2

|
ﬁ% 32.20 “g“f“
K " Ppah V1
(KN)
W, = 16,1
Tacod:wy; =0
VA 1wy, = %.L.l = 12.32,2.1 = 16,1 (m?)
+ Tai tiét dién L/; = 4,025 (m)
L/ L/8 L/4 3L/8 L/2
|
ﬁ% I I I I M
o 32.20 ’
Pah V2
(KN)
WV =12,075
bah M2
(KN.m)
W,, = 56,70

L. _ 1fL-x _ 1(322-4025 B )
Taco:wy, = 2(=2).xL = 2(—32‘2 )-4,02532,2 = 56.70 (m?)
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. L—x)2 2 32,2-4,025)%2  4,0252
VA twy, = &0 x > _ = 12,075(m?)
2L 2L 2.32,2 2.32,2
+ Tai tiét dién L/, = 8,05 (m)
L/1 L/8 L/4 3L/8 L/2
| | | | |
ﬁ% | | | | r%%'
J 32.20 ;
Pah V3
W (KN)
W, = 8,05
Pbah M3
(KN.m)
W,, = 97,20
2 1/L- 1/32,2-8,05
Taco:wy = 2(=2).xL = 2( ).8,05.32,2 = 97,20 (m?)
2 L 2 32,2
N L—x)? 2 32,2-8,05)%2 8,052
VA twyy = e S = 8,05 (m?)
2L 2L 2.32,2 2.32,2

+ Tai tiét dién 3L/; = 12,075 (m)

L/1 L/8 L/4 3L/8 L/2
\ \ \ \

|
FiN \ \ \ \ o
%2 32.20 ;
Pah V4
(KN)
WV =4,025
bah M4
(KN.m)
W, = 121,50
Taco:wy = 3 (=) .x.L = 2 (225 12,075,322 = 121,50 (m?)
2\ L 2 32,2
< (L-x)%2  x2 (32,2—12,075)%2 12,0752 5
Va cWya =T T T 2.32,2 T 2322 4,025 (m’)
+ Tai tiét dien L/, = 16,1 (m)
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L/1 L/8 L/4 3L/8 L/2
| | | | |
\ \ \ \
ﬁ% 32.20 “%f“
! “ Pah M5
(KN.m)
W, = 129,60
. _ 1(L—x _ 1(322-161 3 5
Taco:wys = -(22).x.L =5 ( = ).16,132,2 = 129,60 (m?)
<L _ (L-x)? _ﬁ _ (322-161)* 16,1 2
va - Wys = 7/ 2L 2322 2322 0 (m?)

Bdng tong hop cdc gid tri noi luc tai matcat :L/,,Ll;,L/,,3L/;, L/,

Tiét dien L/, L/, L/, 3L/, L/,
X 0 4,025 8,05 12,075 16,1
Wy 16,1 12,075 8,05 4,025 0
Wiy 0 56,70 97,20 121,50 129,60

» Tinh noi luc giai doan 1

+ Chua ké hé s6 tai trong (TTGH st dung)
Mc = g - Wu
Ve = g wy

+ C6 ké dén heé so tai trong (TTGH cudng do 1)
M= 1,25.g, .wy
V=125.g .wy

Bdng tong hop néi luc do tinh tdi 1 tai cdc mdt cdt : L/, , Llg,Ll,,3L/s, L/,

Tiét dien L/, L/ L/, 3L/ L/,
Tri s6 tinh tai g, = 35,13 (KN/m)
Mc 0 1991,87 3414,64 | 426829 | 4552,85
M 0 2489,84 42683 | 533536 | 5691,06
Ve 565,59 424,19 282.8 1414 0
\Y% 707 530,24 353,5 176,75 0

2. Noi luc giai doan 2
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2.1. Noi luc do tinh tai 2 (g,)
» Tinh tdi giai doan 2 : (Lan can + lép phu)

+ Do lan can :

2.Pp

glc =

ne
Trong do6 :
P : Trong luong lan can

n, : S6 dam chu

= g, = 22% = 219 (KN/m)
+ Do 16p phu :
w . B
gow = DV;C -

Trong do :
Wpw : Trong lugng 16p phu
B, : Bé rong lan xe
n, : S6 dam chu

-5 3
— Sow = 450.10 .710 . 10,5 _ 6,75 (KN/m)

® Noi luc giai doan 2

+ Chua ké hé s6 tai trong
Mce = (8 + gow) - Wm
Ve = (8 + Zow) - Wy

+ C6 ké dén heé so tai trong
M = (1,25.g. + 1.5.2pw) - Wum
V = (1,25g. + 1.5gpw) - Wy
Bdng tong hop néi luc do tinh tdi 2 tai cdc mdt cdt : L/, , Llg,Ll,,3L/s, L/,

Tiét dién L/, L/g L/, 3L/g L/,
Tri sO tinh tai g, = 8,94 (KN/m)
M¢ 0 506,90 868,97 1086,21 1158,62
M 0 729,30 1250,23 1562,79 1666,98
Ve 143,93 107,95 71,97 35,98 0
\Y 207,09 155,31 103,54 51,77 0

2.2 Tinh hé s6 phan phdi tai trong
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» Tinh hé s6 phdn phoi Momen
a) Truong hop : Doi v6i dam trong

+ Mot lan chat tai :
0,4 03 0,1
s \%% /5\0 Kg \¥
my = 006 + (S )0 (L)
M 4300 L L.t3
+ Nhiéu lan chat tai :

i - o+ () (97 (2"

2900 L L.t3

Trong do :
S : Khoang cach 2 ddm cht _ S = 2100 (mm)
L : (L, — 2.400) = (33000 — 2.400) = 32200 (mm)
t, : hy — 15 = 200 — 15 = 185 (mm)
K, : Tham s6 d¢ cting doc ctia dam
K, = n.(, + A.e})
71 : Ty s6 modun dan hoi cla vat liéu ban/dam

n = ﬂ _ 29440 _ 0’775

Ep 38007

&
I

0,043 . y25. \[f] = 0,043.2500"°.4/30 = 29440 (Mpa)

= 0,043 .25, \[f = 0,043.2500". /50

E, : Modun dan hoi cta vat liéu 1am dam

vs|
o
|

38007 (Mpa)

E, : Modun dan hoi ctia vat liéu 1am ban
I, : Momen quén tinh tiét dién dim chli (mm?)
e, : Khoang cach gitra trong tam ctia dam va trong tam ctia ban
€ = Yy T %
A : Dién tich tiét dién dim chi (mm?)
+ Tinh quy déi tiét dién dam dic trude tir hinh vé ta c6 :
300. 100

200. h, = 200.80 + 300.150 +
= h; = 380 (mm)
200. h, = 300.200 +

200. 150

= h, = 375 (mm)
v" Giai doan 1 : Chi ¢6 dam diic san, truc trong tam tiét dién 1 -1
+ Tim trong tam :

H,=H-h,=18-02=16(m) - chonH, = 1,6 (m)
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Ta Cé:Ag = Hg.bg + (bl - bw)'hl + (b2 - bw).h2
S A, = 1,602+ (0.6 — 02).038 + (0.6 — 02).0.375 = 0,622 (m?)

2

2
Mitkhdc : S, = (b, —b,)hy.(H, ~ =) + ”gTbW + (by—b,). 2

0,38 62. 0,3752

(0.6-0.2).0,38.(1,6 - 2=) + + (0,6-0,2).

- S, = 0,50 (m")
Nhu vay ta s€ c6 :

—)Sg

5_g _ 0,50
Ag 0,622

Y = Hy— Vi, = 1,6-0,804 = 0,796 (m)

+ Tinh mémen quén tinh dam chu dic trudc :

Ve = = 0,804 (m)

= (b~ b2 (0 bhy (v — ) + T L H b, (3 — 22) 4 (b, -

b 22+ (b, - >.h2.(ybg—k)2

2

2 3
I, = (0.6-02). ﬂ+(06 02)038(0 796 — %) $ D2 1,6.0,2(0,804—

1,6

?) +(0,6 - 0,2).

0,3753

+(0.6-02).0.375.(0,804 — %)
= I, = 0,185 (m4) = 1,85.10'" (mm*)
v Giai doan 2 : Ké dén su lam viéc ciia ban (tiét dién lién hop), truc trong tam 2 — 2
+ Chi€u rong c6 hiéu qua ctia ban canh b :
= 8050 (mm)

buin112.t, + 0,5.b, = 12.185+ 0,5.600 = 2050 (;mm)
S = 2100 (mm)

= Chonb = 2100 (mm)
Mat khactacé : A, = A, + n..b.h
Véi:

n, = = = 2 =0775

Eg 50

= A, = 0,622 + 0,775.2,1.0,185 = 0,923 (m*) = 923000 (mm?)

S;'=mn,.b.h (y + E) = 0,775.2,1.0 185( 0’185)
c c f tg 2 ’ ’ ) ) 2

— S = 0267 (m)
§1~1: Mo men tinh d6i v6i truc 1 — 1

Khoang céch gitta 2 truc :
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1-1
C = SA— = % = 0,289 (m) = 289 (mm)

Yoe = Yo + C = 804 + 289 = 1093 (mm)
ye = H — y,. = 1800 — 1093 = 707 (mm)
Yo — C= 796 — 289 = 507 (mm)

yic =
Z . 2 b.h; hf 2
3 2
- I, = 0,185 +0,622.0,2892 + 0,775 ["'2";';85 +0,185.0,2.(0,707 — %) ]

> I, = 0248 (m*) = 2,48.10'" (mm?)
v Truong hop 1 : Mot lan chat tai

SI S 4 S ’ Kg ’
‘9 ’ (4’ ) . ( ) ' ( S)

K, = 7.0, + A,. e2) = 0,775.(1,85.10" + 622000.888,5?)

= K, = 5,24.10"
185

V6i @ e, =y, + % = 796 + — = 888,5 (mm)

Nhu vay :

0,4 0,3 11 101
2100\ 2100 ’ 5,24.10
TngSI = 0,06 + (—) . ( ) . (—3)
M 4300 32200 32200. 185

= myS = 0424

v Truong hop 2 : Hai lan chat tai

mat = 0075 + () () (%)

0,1

0,6 0,2 11
2100\% 2100 \¥ 5,24.10
= mgM’ = 0,075 + (—) ( ) (—)
M 2900 32200 32200. 1853
MI _ < .
= mg, = 0,599 (Khong ché)

b) Truong hop : Doi v6i dam ngoai
+ Mot I1an xe : Tinh theo nguyén tic don bay :
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0.25
05 1.5 i 3.0
1

AAAAA

Wi
0,333
’ 0,619
1,333 1,190
Dua vao so d6 xép tai ta ¢6 tung do dudong anh hudng cta xe tai 3 truc :
2500.1
YI'= 100 T 1,190
700.1
Y, = m = 0,333

Hé s6 phan phoi momen c6 ké dén hé s6 lan xe m; = 1,2 twong ting véi 1 1an xe

mgf/,E = m.0,5.(y, + y2) = 1,2.0,5.(1,190 + 0,333) = 0,914 (Khong che)

+ Hai hay nhiéu lan xe :

Trong do6 :
dc

e = 0,77 + 500 = 1 v6i d, = 1200 — 500 = 700 (mm)

= e = 1,02

Nhu vay :
mgME = e.m M = 102.059 = 0611
+ Do tai trong nguoi :
mgN9 = Wy, = 05.(1.333 +0,619) = 0,976
» Tinh hé s6 phdn phéi Luc cat
a) Truong hop : Déi v6i dam trong

+ Mot lan xe :
2100

m,Sl = 036 + —— = 036 + == = 0,636
%4 7600 7600

+ Hai hay nhiéu lan xe :
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2
s s
mgMl = 02 + —— — (=)
v 3600 10700
Nhu vay
Ml _ 2100 (21002
mg = 0, —
v 3600 10700

= mgy’ = 0,745 (Khong ché)
b) Truong hop : Poi v6i dam ngoai
+ Mot lan xe : Tinh theo nguyén tic don bay :

0.25

725 725 Qun
- e L.

LR S

w, | |
0,619
1,333 1,190 1
Dua vao so do xép tai ta ¢6 tung do dudong anh hudng cta xe tai 3 truc :
y: = 2= = 0333

Hé s6 phan phai luc cit c¢6 ké dén hé s6 1an xe m; = 1,2 tuong ung vé6i 1 1an xe
mgéE = m;.0,5.(y; + y») = 1,2.0,5.(1,190 + 0,333) = 0,914 (Khong ché)

+ Hai hay nhiéu lan xe :

mglf = e.my!
Trong do6 :
e = 0,60 + 3?;0 > 1 v6i d. = 1200 — 500 = 700 (mm)

= e = 0,83 — vaychone = 1
Nhu vay :

mgME = e.m M = 1.0,745 = 0,745
%4 4

+ Do tai trong nguoi :

GVHD : THS BUI NGOC DUNG 122
SVTH : PHAM VAN DUNG



PO AN TOT NGHIEP_THIET KE CAU VANG

mgf/'g = Wy, = 0,5.(1,333 + 0,619) = 0,976
K&t luan : Tir két qua trén ta ¢ dugc hé s6 phan phoi momen va hé so luc cat dé dp
dung vao phan thiét k€ & tinh todn dam chi nhu sau :

v D6i v6i dam trong :

myM = 0,599
M
mgMl = 0,745
mg? = 0976
v Déi v6i dam ngoai :
mgSE = 0,914
mgSE = 0,914
mg? = 0,976

2.3 Tinh luc cat va mémen do hoat tai tac dung.

= Noi luc tiéu chuan chua ké dén hé so phan phdi ngang

+ Vé duong dnh huong luc cat V tai cdc tiét dién : L/1 ; L/8 ; L/4 ; 3L/8 ; L/2
1. Tiét dién tai vi tri L/1 (tai goi)

q,,= 9,3(KN/m) Gne= 3.0(KN/m)

% RIRRR

ERRRN
13 131

v L T T T T A T
m i
J 32.20 ’
1.20
4
110 H1 10
. 4.30 . 4.30 i
145% 145% 35¢ Pah V1
(KN)
1 0,733
0,866
0,963
+ Luc cat do tai trong xe 3 truc :
Vime = 145.(1 + 0,866) + 35.0,733 = 296,22 (KN)
+ Luc cat do tai trong xe 2 truc :
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Viowe = 110.(1+ 0,963) = 215,93 (KN)
+ Luc cét do tai trong lan :
qx = 9.3.0,5.1.32,20 = 149,73 (KN)
+ Luc cat do tai trong nguoi :
qne = 3,0.0,5.1.32,20 = 43,30 (KN)
2. Tiét dién tai vi tri L/8 (cach goi 4,025m vé bén phai dam)

d,,= 9,3(KN/m) Ang™ 3,0(KN/m)
NEEEEEEERIEEERE
N S T ST SRR TN S S S T A 2 T
ﬁ 32.20 w%jn
| 1.20 )
—r
110”110
4.30 4.30
145& 145& 35&
0,838
\ \ bah V2
(KN)
0,741 0,608
0,875

—+

Luc cat do tai trong xe 3 truc :

Vime = 145.(0,875+ 0.741) +35.0,608 = 255,60 (KN)
+ Luc cat do tai trong xe 2 truc :
Vi = 110.0.875 + 0,838) = 188,43 (KN)

Luc cat do tai trong 1an :

+

Qv = 9,3.0,5.0,875.(32,20 — 4,025) = 114,64 (KN)
+ Luc cat do tai trong nguoi :
dne = 3,0.0,5.0,875.(32,20 — 4,025) = 36,98 (KN)

3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)
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q.,.= 9,3(KN/m) Ang™ 3,0(KN/m)
A A I
T aww N IR
* A I T T s T T A A
@ 32.20 ”%f”
1.20
F—
110 Hﬂo
430 4.30
145& 1454] 3547
0,713
) DPah V3
(KN)
0,483
0750 0616
+ Luc cat do tai trong xe 3 truc :
Vime = 145(0,750 + 0,616) +35.0,483 = 214,97 (KN)
+ Luc cat do tai trong xe 2 truc :

Voie = 110(0,750 + 0,713) = 160,93 (KN)
+ Luc cat do tai trong lan :
qin = 9,3.0,5.0,750.(32,20 — 8,05) = 84,22 (KN)
Luc cat do tai trong ngudi :
Ine = 3,0.0,5.0,750.(32,20 - 8,05) = 27,17 (KN)
4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)

—+

q, = 9,3(KN/m) dy =3,0(KN/m)
\
N I A |
e T v v it ety
“” L SR T T T T T T T T
@ 32.20 “%f”
1.20
F—t
110”110
4.30 4.30
G e
1454] 1454] 354]
0,588
\ Pah v4
0,358
0,491
0,625
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+ Luc cat do tai trong xe 3 truc :
Vime = 145(0,625 + 0,491) +35.0,358 = 174,35 (KN)
+ Luc cat do tai trong xe 2 truc :
Ve = 110(0,625 + 0,588) = 13343 (KN)
+ Luc cat do tai trong 1an :
Qv = 9,3.0,5.0,625.(32,20 — 12,075) = 58,49 (KN)
+ Luc cat do tai trong nguoi :
ne = 3.0.0,5.0,625.(32,20 — 12,075) = 18,87 (KN)
5. Tiét dién tai vi tri L/2 (cach géi 16,1m vé bén phai dam)

d,,= 9.3(KN/m) Ay, = 3,0(KN/m)
I s = E
¢ T 4 v v 4 v v vy
@ 32.20 ﬁ%
1.20
a—
110”110
430 4.30
—
145& 145& 35¢
0,463
‘ ‘ Pah V5
W (KN)
0,233
050 0366

+ Luc cat do tai trong xe 3 truc :
Vime = 145(0,50 + 0,366) + 35.0.233 = 133,72 (KN)

+ Luc cat do tai trong xe 2 truc :
Ve = 110(0,50 + 0,463) = 105,93 (KN)

+

Luc cat do tai trong 1an :

Qv = 9,3.0,5.0,50.(32,20 — 16,1) = 37,43 (KN)
+ Luc cat do tai trong nguoi :
dne = 3,0.0,5.0,50.(32,20 — 16,1) = 12,07 (KN)

+ Vé duong dnh huong méomen M tai cdc tiét dién : L/1 ; L/8 ; L/4 ; 3L/8 ; L/2
1. Tiét dién tai vi tri L/1 (tai goi)

GVHD : THS BUI NGOC DUNG 126
SVTH : PHAM VAN DUNG



PO AN TOT NGHIEP_THIET KE CAU VANG

+ Momen do tai trong xe 3 truc :
M; e = 0 (KN.m)
+ Momen do tai trong xe 2 truc :
M, e = 0 (KN.m)
+ Momen do tai trong lan :
M;x = 0 (KN.m)
+ Momen do tai trong nguoi :
My, = 0 (KN.m)
2. Tiét dién tai vi tri L/8 (cach géi 4,025m vé bén phai dam)

a,= 9,3(KN/m) Q= 3.0(KN/m)

REREERE

v v v vy
e
y

trvvyovy
I S S

v
ﬁ L/8
s 32.20

1.20
F—r

110”110

4.30 4.30
e

st 1ol o)

3,372
| bah M2

(KN.m)

2,447
2,984
3,522

+ Momen do tai trong xe 3 truc :
M; e = 145(3,522 +2,984) +35.2,447 = 1029 (KN.m)

+ Momen do tai trong xe 2 truc :

M, e = 110(3,522 + 3,372) = 758,34 (KN.m)
+ Momen do tai trong lan :

M,y = 9,3.0,5.3,522.32,20 = 527,35 (KN.m)
+ Momen do tai trong nguoi :

My, = 3.0.5.3,522.32,20 = 170,11 (KN.m)
3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)
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q,,= 9,3(KN/m) Ang™ 3,0(KN/m)
IR EEEEE R R R IIEEEE
vb v b v b v b v % % % % % v % ¥
@ L4, 32.20 “g“j“
| 1.20 |
o
110”110
4.30 4.30
145% 145% 35%
5,737
\ Dah M3
(KN.m)
6.037 4,962

+

Momen do tai trong xe 3 truc :
M; e = 145(6,037 + 4,962) + 35.5,737 = 1795,65 (KN.m)
Momen do tai trong xe 2 truc :
M, e = 110(6,037 +5,737) = 1295,14 (KN.m)
Momen do tai trong lan :
M,y = 9,3.0,5.6,037.32,20 = 903,92 (KN.m)
Momen do tai trong nguoi :
My, = 3.0,5.6,037.32,20 = 291,59 (KN.m)
4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)

—+

—+

+

q,,,= 9.3(KN/m) Q.= 3,0(KN/m)
\
[ ]
¥ v v
L T T T T T T T S A A e e A IR
i e
z 3L/8 » 32.20 I
1.20
F—
110”110
4.30 4.30
14547 1454] 35%
7,097
\ Pah M4
W (<N
4,322
5,934
7,547
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e Truong hop 1 : Huéng xe chay tur trdi sang phai (xép 1éch phai)
+ Momen do tai trong xe 3 truc :

M; . = 145(7,547 + 5,934) + 35.4,322 = 2106,01 (KN.m)
e Truong hop 2 : Huéng xe chay tir phai sang trai (x€p 1éch trai)

q,,= 9,3(KN/m) = 3.0(KN/m)
EEEEEE R RN RRRE
S T T T T T T A A A
@ 3L/8 s 3220 “%f”
| 1.20 |
&
110”110
, 430 430
354] 145% 145
7,097
| Pah M4

e T N
4,859 5,934
7,547

Momen do tai trong xe 3 truc :

M; e = 145(7,547 +5,934) +35.4,859 = 2124,81 (KN.m)
Momen do tai trong xe 2 truc :

M, e = 110(7,547 +7,097) = 1610,84 (KN.m)
+ Momen do tai trong lan :

M,y = 9,3.0,5.7,547.32,20 = 1130 (KN.m)
Momen do tai trong nguoi :

My, = 3.0,5.7,547.32,20 = 364,52 (KN.m)

Két luan : V6i M; . = 2124,81 (KN/m) — Vay trudong hop 2 s& dugc khong ché.

5. Tiét dién tai vi tri L/2 (cach goi 16,1m vé bén phai dam)

+

+

—+
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a,,= 9,3(KN/m) Qp,= 3,0(KN/m)
SR EEEEREEREERE
.Y v v v v % v v v v v v v v v vy
@ 32.20 “%j”
) 1.20 |
S~
110H110
430 4.30
145#7 1454] 3547
7’4f Dah M5
W (KN.m)
590 gg5 590

—+

Momen do tai trong xe 3 truc :

M; e = 145(8,05 +5,90) +35.5,90 = 2229,25 (KN.m)
Momen do tai trong xe 2 truc :

M, e = 110(8,05 +7,45) = 1705 (KN.m)
Momen do tai trong lan :

M,y = 9,3.0,5.8,05.32,20 = 1205,33 (KN.m)

+ Momen do tai trong nguoi :
My, = 3.0,5.8,05.32,20 = 388,81 (KN.m)

Bdng tong hop néi luc do hoat tdi tai cdc mdt cdt : L/1 ; L/8 ; L/4 ; 3L/8 : L/2

+

+

Tri sO noi luc
Noi luc Tai trong
L/1 L/8 L/4 3L/8 L/2
Xe tai 3 truc 296,22 255,60 214,97 174,35 133,72
Xe tai 2 truc 215,93 188,43 160,93 133,43 105,93
(KVN) Tai trong lan 149,73 114,64 84,22 58,49 37,43
Tai trong nguoi 48,30 36,98 27,17 18,87 12,07
Hoat tai do V. 296,22 255,60 214,97 174,35 133,72
M Xe tai 3 truc 0 1029 1795,65 | 212481 | 222925
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(KN/m) | Xe tai 2 truc 758,34 | 1295,14 | 1610,84 1705
527,35 903,92 1130 1205,33
170,11 291,59 364,52 | 38881

1029 1795,65 | 2124,81 | 2229,25

Tai trong lan

Tai trong nguoi

0
0
0
0

Hoat tai do M|

2.4 T6 hop néi luc theo cac TTGH
» T6 hop noi luc theo TTGH cuong do 1

M, =7[1,25(Mg; + Mpp) + 1,5 Mpy + 1,75.m7%. My, + 1,75. mEE(Myy + IM. M,,)]

V,=n[1,25(Vys + Vip) + 1,5.Vow + 1,75.my 9. Vg + 1,75. mEE (Vi + IM. V)]
1. Tiét dién tai vi tri L/1 (tai goi)
Vi = 1[1,25(g1. Wy + gpp-Wp) + L5 gow- Wy + 1,75.m7%. Viyg + 1,75. mEL (Vi + IM. V)]
V, = 1[1,25.600,85 + 1,5.108,67 + 1,75.0,976.48,30 + 1,75.0,914(149,73 + 1,25.296,22)]
V, = 0,95[751,06 + 163 + 82,50 + 831,75] = 1736,89 (KN)
2. Tiét dién tai vi tri L/8 (cach géi 4,025m vé bén phai dam)
M, =1[1,25(g1- Wi + Gpp-Wm) + L5Gpw- Wi + 1,75mg % Myg + 1,75mEE (M, + IM. M,,)]
M, = 1[1,25.2116,04 + 1,5.382,72 + 1,75.0,976.170,11 + 1,75.0,914(527,35 + 1,25.1029)]
M, = 0,95[2645,05 + 574,08 + 290,55 + 2900,85] = 6090 (KN.m)

Tuong tu to hop cho :
V,=n[1,25(g1- Wy + gpp-Wp) + L5. gpw-wy, + 1,75.m 9. Vyyy + 1,75. mEE (Vi + IM. V)]
V, =7[1,25.450,64 + 1,5.81,51 + 1,75.0,976.36,98 + 1,75.0,914(114,64 + 1,25.255,60)]
V,=0,95[563,3 + 122,26 + 63,16 + 694,41] = 1370,97 (KN)
3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)
M, =1[1,25(g1. Wi + gpp-Wi) + 1L,5gpw- Wi, + 1,75mgg.MNg +1,75m5E(Myy + IM. M)
M, =1[1,25.3627,5 + 1,5.656,1 + 1,75.0,976.291,59 + 1,75.0,914(903,92 + 1,25.1795,65)]
M, = 0,95[4534,37 + 984,15 + 498,03 + 5036] = 10499,92 (KN.m)
Tuong tu to hop cho :

V,=1[1,25(g1- Wy + gpp-Wp) + L5. gpw-wy, + 1,75.my 9. Vyyy + 1,75. mEE (Vo + IM. V)]
V, =7[1,25.300,43 + 1,5.54,34 + 1,75.0,976.27,17 + 1,75.0,914(84,22 + 1,25.214,97)]
V,=0,95[375,54 + 81,51 + 46,40 + 564,51] = 1014,56 (KN)
4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)
M, =1[1,25(g1- Wi + Gpp-Wm) + 1,5gpw. Wi + 1,75my 9. Myy + 1,75mE (M, + IM. M,,)]
M, = 1[1,25.4534,38 + 1,5.820,1 + 1,75.0,976.364,52 + 1,75.0,914(1130 + 1,25.2124,81)]
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M, =0,95[5667,97 + 1230,15 + 622,60 + 6055,73] = 12897,63 (KN.m)

Tuong tu to hop cho :
V,=1[1,25(g1. Wy + gpp-Wp) + L5 gow- Wy + 1,75.m5%. Viyg + 1,75.mE (Vi + IM. V)]
V,=n1[1,25.150,21 + 1,5.27,17 + 1,75.0,976.18,87 + 1,75.0,914(58,49 + 1,25.174,35)]
V,=0,95[187,76 + 40,75 + 32,23 + 442,14] = 667,74 (KN)
5. Tiét dién tai vi tri L/2 (cach goi 16,1m vé bén phai dam)
M;=7[1,25(g1. Wi + Gpp-Wim) + 1,5gpw- Wi + 1,75m)%. My, + 1,75mEE (Myy + IM. M)
M, = 1[1,25.4837 + 1,5.874,8 + 1,75.0,976.388,81 + 1,75.0,914(1205,33 + 1,25.2229,25)]
M, =0,95[6046,25 + 1312,2 + 284,61 + 6385,03] = 13326,68 (KN.m)

Tuong tu to hop cho :
Vs =1[1,25(g1. Wy + gpp-Wp) + L5 gow- Wy + 1,75.m5%. Viyg + 1,75.mE (Vi + IM. V)]
V,=n[1,25.0 + 1,5.0 + 1,75.0,976.12,07 + 1,75.0,914(37,43 + 1,25.133,72)]
V,=0,95[0+ 0 + 20,61 + 267,36] =273,57 (KN)
» T6 hop noi luc theo TTGH sit dung

M, = (M, + Mp,) + Mpy + ma?. My, + mEh. (M, + IMM,,)
Vo= (Vg + Vi) + Vpy +mg 9. Vi, +mbE (Vi + IMLV,)
1. Tiét dién tai vi tri L/1 (tai goi)
Vi = (Vo + Vi) + Vi +mg 9. Vi, + mbl (Vi + IMLV, )
Vi= (- Wy + ZpWy) + Zow-Wy + My 9. Vi, +mEL (Vi + IMLV,))
V, = (565,59 + 35,26) + 108,67 + 0,976 . 48,30 + 0,914 . (149,73 + 1,25.296,22)
V, = 600,85 + 108,67 + 47,14 + 475,28 = 1231,94 (KN)
2. Tiét dién tai vi tri L/8 (cach goi 4,025m vé bén phai dam)

M, = [(g1. Wm + Gpb-Wim) + Gow- W + mgg.MNg +mEE (M + IM. M)
M, =[2116,04 + 382,72 + 0,976.170,11 + 0,914(527,35 + 1,25.1029)]
M, = [2116,04 + 382,72 + 166,03 + 1657,63] = 4322,42 (KN.m)

Tuong tu to hop cho :
V,=[(g1. Wy + gpp-Wy) + gow-w, + mg‘g. Vg + mEE(Voy + IM. V)]
V, = [450,64 + 81,51 + 0,976.36,98 + 0,914(114,64 + 1,25.255,60)]
V, =[450,64 + 81,51 + 36,09 + 396,80] = 965,04 (KN)
3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)
M; = [(g1- Wi + Gpp-Wm) + Gow- W + My . My, + mbt(Myy + IM. M,,)]
M, =[3627,5 + 656,1 + 0,976.291,59 + 0,914(903,92 + 1,25.1795,65)]
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M, =[3474,9 + 656,1 + 284,59 + 2877,71] = 7445,9 (KN.m)
Tuong tu to hop cho :
Vi =[(g1.Wo + Gpp-Wp) + Gow- Wy + Mm% Viyg + mEE(Viy + IM. V)]
V,=[300,43 + 54,34 + 0,976.27,17 + 0,914(84,22 + 1,25.214,97)]
V,=[300,43 + 54,34 + 26,52 + 322,58] = 703,87 (KN)
4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)
M, = [(g1-Wm + pp-Wm) + Gow-Wm + mgg.MNg +mit(Myy + IM.M,)]
M, =[4534,38 + 820,1 + 0,976.364,52 + 0,914(1130 + 1,25.2124,81)]
M, = [4534,38 + 820,1 + 355,77 + 3460,41] =9170,66 (KN.m)
Tuong tu to hop cho :
V,=[(g1.Wp + Gpp- Wp) + Gow- Wy + M. Vg + mE (Vi + IM.V,,)]
V,=[150,21 + 27,17 + 0,976.18,87 + 0,914(58,49 + 1,25.174,35)]
V,=1[150,21 + 27,17 + 18,42 + 252,65] = 448,45 (KN)
5. Tiét dién tai vi tri L/2 (cach géi 16,1m vé bén phai dam)
M; = [(g1-Wm + gpp-Wm) + Gow- W + mgg.MNg + mit(Myy + IM.M,)]
M, = [4836,67 + 874,8 + 0,976.388,81 + 0,914(1205,33 + 1,25.2229,25)]
M, = [4836,67 + 874,8 + 379,48 + 3648,59] = 9739,54 (KN.m)
Tuong tu to hop cho :
Vs =[(g1-wy + gpp-Wy) + Gow-wy, + mgg. Vg + M5 (Voy + IM. V)|
V,=[0+0+0,976.12,07 + 0,914(37,43 + 1,25.133,72)]
V,=[0+0+ 11,78 + 186,99] = 198,77 (KN)
IIl. TINH TOAN VA BO TRi COT THEP DUL
1. Tinh toan so bo cot thép DUL
» Gi6i han dng suat cho bo cot thép DUL
St dung b6 thép gom cic tao thép 7 (¢ S5mm) 12,7 (mm), A = 98,70 (mm?)
Cuong do kéo quy dinh ctia thép DUL : f,, = 1860 (Mpa)
Gidi han chay cta thép DUL : f,, = 09 f,, = 1674 (Mpa)
Modun dan héi ctia thép DUL : E, = 197000 (Mpa)
So bé tinh cot thép kéo trude
+ Tinh thép theo TTGH sir dung :
tng suat kéo bé tong thé dudi dam tai vi tri gitra nhip trong giai doan khai thac (tiét
dién lién hgp) nhd hon tri s6 cho phép :
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F F¢. e Mge + Mgs Mga + M 1 y
fior = =5 =T Yoe F Yy F o e S 5 K
%.\/f_c’ = %.\/50 = 3,53 (Mpa)
Trong do6 :

F; : Luc nén trudc (sau tat ca cdc mat mat ing suat)

Mg, : Momen do trong luong ban than dam

M. : Momen do tinh tai cia bé tong ban mat cau + tdm dan + dam ngang
M, : Momen do tinh tai 2 : Lan can + 16p phu

I; 1.;: Momen qudn tinh ti€t dién dam ddc san va sau khi lién hop

e, : Khodng cdch tir trong tam c6t thép dén TTH 1 — 1

€= Ypg — % (Gia thiét trong tam cot thép nam gitta bAu dam)

eg= Yog— = = 804 — 2 = 616,5 (mm)

Ybg 3 Vbc : Khoang céch tir thé dudi cung ctia dam dén TTH 1 —1 va TTH 2 -2
Co: ypg = 760 (mm) va y,, = 1093 (mm)

I, = 1,85.10" (mm*)

I, = 2,48.10" (mm*)

= 2356,22 (KN.m)

My, = 2196,80 (KN.m)

M,, = 1158,67 (KN.m)

M; = 2229,25 (KN.m)

_ _E_Ff.eg Mgg + Mgs Mgq + My, l 7
= for = A Iy Vpg T 1, Ypg T+ . be = - fé
___Ff  Fp6165 4553,02 3387,92
< Jor = 622.103 1,85.1011'804+ 1,85.1011'804 t Sas10t -1093 = 3,53
o F < 822.83.10° (N)
Nhu vay : Dién tich c6t thép DUL tinh theo TTGH su dung :
3
Ay > —L = BE2BI% _ 93730 (mm?)
0,6.fpu 0,6.1860
+ Tinh theo TTGH cuong do 1
.M, = ¢.(A4ys.095 f, + 4. f,) . 09.H = M,
3
= Ay, > 280 465554 (mm?)
0,95.1860.0,9.1800
Khi d6 s6 b6 cot thép DUL cén phai bd tri :
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n = 223 _ §74 (b6) chon 7 b6 véi A, = 4836 (mm?)
98,70 . 7

(1 b6 c6t thép DUL gbém 7 tao thép 12,7mm, Ajs = 98,70 (mm?)
2. B0 tri va uon céot thép DUL
» Tinh c4c thong s6 hinh hoc ctia cic bé cot thép :
Chiéudai 1b6 AL = 1 + 2
+ Tai mat cat 1- 1 (Tai goi)
B61:C61 = 32400 (mm) ; f;, = 150 - 100 = 50 (mm)

8.502
3.32400

B62:C61 = 32400 (mm) ; f, = 1600 — 600 — 100 = 900 (mm)

- L, = 32400 + = 32400,2 (mm)

8.9002

> L, = 32400 + = 32466,7 (mm)
3.32400
B63:C61 = 32400 (mm) ; f; = 150 — 100 = 50 (mm)
5oL, = 32400 + =252 — 324002 (mm)
3.32400

B64:C61 = 32400 (mm) ; f, = 350 — 100 — 150 = 100 (mm)

8.1002

> L, = 32400 + = 32400,8 (mm)
3.32400
B65:C61 = 32400 (mm); f; = 1600 — 400 — 250 = 950 (mm)
S oLy = 32400 + 22 _ 324743 (mm)
3.32400
B66:C61 = 32400 (mm); f, = 350 — 100 — 150 = 100 (mm)
S oL = 32400 + 219 _ 37400,8 (mm)
3.32400

B67:Co1 = 32400 (mm) ; £, = 1600 — 200 —400 = 1000 (mm)

8.10002

3.32400

— Nhu vay chiéu dai trung binh cua b6 cot thép DUL :
2.32400,2 + 2.32400,8 + 32466,7 + 324743 + 32482,3

Ly = . = 32432,2 (mm)

> L, = 32400 +

= 324823 (mm)

Xic dinh toa do y va H tai cac mat cat vi tri dim :
y = j—f.(l—x).x vai H = f+a-y
B61;2;3:c6a = 100 (mm)
B64;5;6:c6a = 250 (mm)
B67:c6a = 400 (mm)
+ Tai mat cat 2 - 2 cach goi 1 khoang x = 4025 (mm)
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B61;3:c6f = 50 (mm)
4.50

y = %-(l —x).x = —=—(32400,2 — 4025)4025 = 22 (mm)

> Hy, = f+a—y =50+100-22 = 128 (mm)
B62:c6f = 900 (mm)
y = Z.(1—x).x = —=-(32466,7 — 4025)4025 = 391 (mm)

32466,72

- H, =f+ a—-y =900+ 100-391 = 609 (mm)
B64;6:c6f = 100 (mm)

4.100
32400,82

y=2 -x0.x = (32400,8 — 4025)4025 = 43 (mm)

— H,e = f+a—y = 100+ 250 —43 = 307 (mm)
B65:c6f = 950 (mm)
y = Al'—f.(l—x).x = 20 (324743 — 4025)4025 = 413 (mm)

32474,32
- Hy = f+ a—-y =950 + 250 —-413 = 787(mm)
B67:c6f = 1000 (mm)

4.1000
32482,32

y = f—f-(l—x)-x = (32482,3 — 4025)4025 = 434 (mm)

> H, = f+ a—y = 1000+ 400434 = 966 (mm)
+ Tai mat cat 3 - 3 cach goi 1 khoang x = 8050 (mm)
B61;3:c6f = 50 (mm)
4.50

y = ‘l*_zf_(l_x)_x = ———(32400,2 — 8050)8050 = 37 (mm)

- H,; = f+a-y = 50+100—37 = 113 (mm)

B62:c6f = 900 (mm)
4.900
32466,72

y = ‘:_f_(l —x).x = (32466,7 — 8050)8050 = 671 (mm)

> H,= f+a—y = 900+ 100 - 671 = 329 (mm)

B64;6:c6f = 100 (mm)
4.100

y = ‘:_f_(l_x)_x = (32400,8 — 8050)8050 = 75 (mm)

32400,82

— Hys = f+a—y = 100+ 250—75 = 275 (mm)

B65:c6f = 950 (mm)
4.950
32474,32

y = ‘:_f_(l —x).x = (32474,3 — 8050)8050 = 708 (mm)

- Hy = f+ a—y = 950+ 250—-708 = 492 (mm)
B67:c6f = 1000 (mm)
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y = ‘l*_f_(l —x).x = —22(32482,3 — 8050)8050 = 746 (mm)

32482,32

- H; = f+ a—-y = 1000 + 400 —746 = 654 (mm)
+ Tai mat cat 4 - 4 cach goi 1 khoang x = 12075 (mm)
B61;3:c6f = 50 (mm)

y = Z.(—-x).x = ——(32400,2 — 12075)12075 = 47 (mm)
- H,, = f+a-y = 50+ 100—47 = 103 (mm)

B62:co6f = 900 (mm)
y= Z.(-x).x = —>2-(32466,7 — 12075)12075 = 841 (mm)

- H, = f+ a-y =900+ 100-841 = 159 (mm)
B64;6:c6f = 100 (mm)

y = Y U-x).x =

12

4,100
32400,82

- Hyg = f+.a—y = 100+ 250-93 = 257 (mm)
B65:c6f = 950 (mm)
4.950

y = ‘;_f_ (Il—x).x = (32474,3 —12075)12075 = 888 (mm)

32474,32

(32400,8 — 12075)12075 = 93 (mm)

> Hy = f+a—y = 950+ 250 — 888 = 312 (mm)
B67:c6f = 1000 (mm)

4.1000
32482,32

y = %_(l—x).x = (32482,3 —12075)12075 = 934 (mm)

> H, =f+a—y = 1000+ 400 —934 = 466 (mm)
+ Tai mat cat 5 - 5 cach goi 1 khoang x = 16100 (mm)
B61;3:c6f = 50 (mm)

4.50
32400,22

y = ‘:—f.(z —x).x = (32400,2 — 16100)16100 = 50 (mm)

- H,, = f+a-y = 50+100—50 = 100 (mm)

B62:c6f = 900 (mm)
4.900
32466,72

y = ‘:_f_(l —x)x = (32466,7 —16100)16100 = 900 (mm)

- H, = f+ a-y =900+ 100-900 = 100 (mm)
B64;6:c6f = 100 (mm)
af 4.100
y=—S.(l—-x)x = (32400,8 —16100)16100 = 100 (mm)

12 32400,82

—» Hye = f+a—y = 100+ 250—100 = 250 (mm)
B65:c6f = 950 (mm)
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4.950

y = ‘:_f_(z —x).x = ——— (3247433 — 16100)16100 = 950 (mm)
» Hs = f+a—y = 950+ 250950 = 250 (mm)

B67:c6f = 1000 (mm)
y = Z.(1—x).x = =2-(32482,3 — 16100)16100 = 1000 (mm)

32482,32
- H; = f+ a—y = 1000 + 400 - 1000 = 400 (mm)
Bang toa dé cot thép Du ing Luc dam chu tai cac mat cit

B6 MC1-1 MC2-2 MC3-3 MC 4 -4 MC5-5
thép
puL | H y H y H y H y H y
1 150 | 0 | 128 | 22 | 113 | 37 | 103 | 47 | 100 | 50
2 11000 | 0 | 609 | 391 | 329 | 671 | 159 | 841 | 100 | 900
3 150 | 0 | 128 | 22 | 113 | 37 | 103 | 47 | 100 | 50
4 |35 | 0 | 307 | 43 | 275 | 75 | 257 | 93 | 250 | 100
5 | 1200 0 | 787 | 413 | 492 | 708 | 312 | 888 | 250 | 950
6 | 350 | 0 | 307 | 43 | 275 | 75 | 257 | 93 | 250 | 100
7 1400 | 0 | 966 | 434 | 654 | 746 | 466 | 934 | 400 | 1000

Ill. TINH DPAC TRUNG HIiNH HOC TIET DIEN

a) Giai doan 1 (Chi ¢6 dam diic san, truc trong tam tiét dién 1 —1)

» Tai mat cit 1 — 1 (MC tai goi)
A, = H,b, + (by — by,).hy + (b; — by,). hy + 1y Aps + 1y A
A, = 1,6.0,6 +(0,6 - 0,6).0,38 + (0,6 — 0,6).0,375 + 5,18.2,073.10° + 5,18.2,763.10°
- A, = 0,985 (m?)

HE . by

h h3 ’ ’
S, = (by — by). hy. (Hg - 71) + 20 o (by = by). 22+ 1y Apg(Hy = Vo) + Mg Aps. Vs

Trong do :
ap(1000+1200+1400)

yzlas = A;,S = 1200 (mm) = 1,2 (m)

Vs = “"(15";*35‘"2) = 250 (mm) = 025 (m)
ps
a, : Dién tich 1 b6 c6t thép DUL

Ay : Dién tich cot thép duoc kéo xién 1én dau dam
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A, : Dién tich c6t thép nam & phia dudi bau dam con lai

1,62.0,6
2

—>Sg 0+

+ 0+ 5,18.2,073.10°(1,6 — 1,2) + 5,18.2,763.10°.0,25

- S, = 0,776 (m*)
Nhu vay :

Yog = L = S22 = (0,788 (m) = 788 (mm)

g 0,985
Yig = Hy—ypy = 1,6—0,788 = 0,812 (m) = 812 (mm)

» Tai mat cat 5 -5 (MC giira nhip)

A, = H,b, + (by — by,).hy + (b, — b,).h; + A

- A, = 1,6.02+ (0,6 —0,2).0,38 + (0,6 — 0,2).0,375 + 5,18.4,836.10°

- A, = 0,647 (m)

Sy = (b — by).hy(Hy —2) +
Trong do6 :

HZ. by
2

h2
+ (b~ b)) 2 + n Ay

ap.(100.3 + 250.3 + 400)
Aps

Yps = = 207 (mm) = 0,207 (m)

0,3752
2

2
> Sy = (0,6—0,2).038.(1,6 — %) + 2222

— +(0,6 —0,2). +5,18.4,836.107.0,207

~ S, = 0,503 (m*)
Sg 0,503

Ybg = 4. = = 0,778 (m) = 778 (mm)

g 0,647

Vig = 1,6 —0,778 = 0,822 (m) = 822 (mm)
+ Tinh mémen qudn tinh dam diic trudc :
* Tai mat cat 1 — 1 (MC goi)

n3 hq 2 H} . by Hg\?
I = (by—by). 22 + (by— b)) (yeg —2) + L2 4 Hyby (ypg —-2) +

2 2

3 2
(bz - bw) ;l_; + (bz - bw)~h2~(ng - %) + nl-A;)y(ytg - yz;s)2+ nZ-Aps-(ybg - yps)z

1,63. 0,6 1,6

2
+ 1,6.0,6.(0,788 — 7) +0+0+5,182,073.10°.(0,812 —
1,2)2 +5,18.2,763.10°.(0,788 — 0,25)2
> I, = 0211 (m% = 2,11.10" (mm?*)
» Tai mat cat 5 -5 (MC giira nhip)

- I;=0+0+
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h3 hy)2 H§ . by Hg)?
I, = (by—by). = + (bl_bw)-hl-(ytg__) + glz + Hg'bW'(ybg_?q) +

12 2
h3 hy\? 2
(bz - bw) ﬁ + (bz - bw)-hz-(ng - 72) + nZ-Aps(:ng - yps)

0,383
12

0,38\ 2 1,63. 0,2
(0’6 - 0;2) 0138(0,822 - T) + "

0,3753
12

- I, = (06-0.2).

0,375

(06 - 02).0,375.(0,778 - 27)’

1.6.0.2.(0,778 - %)2+ (0,6 — 0,2).
5,18.4,836.10°.(0,778 — 0,207)?

S 1, = 0,193 (mm*) = 1,93.10" (m)
b) Giai doan 2 (K& dén su lam viéc ciia ban, tiét dién lién hop, truc trong tam 2 — 2)

Chiéu rong c6 hiéu qua cua ban cénh :

L/4 8,05 (m)
b < {12.t,4+0,5.b, < {12.0,185+0,5.0,6 = 2,52 (m)
S 2,1 (m)

Nhu vay tas€ chonb = 2,1 (m)
» Tai MC goi :
A, = A, +nbh; = 0985 + 0,775.2,1.0,185 = 1,29 (m?)

SI = nbhu(yy + %) = 0.775.2,1.0,185.(0.812 + 22
SI-1 = 0272 (m%)
Khi d6 :
1-1
C=3%" = 222 _ 0212(m) = 212 (mm)
Ag 1,29

Ybe = Ybg +C Ype = 0,788 4+ 0,212 = 1,0 (m) = 1000 (mm)
Vay = 3 Vee = H=ypc ©1{ yie =1,80—-1,0=0,80 (m) = 800 (mm)
Yie = Yig—C yie = 0,812 — 0,212 = 0,60 (m) = 600 (mm)

Do dé :
b.h3 he\2
I, = Ig+Ag.Cz+nc[1—2f+hf.b(ytc—7f) ]

2,1.0,1853
12

0,185 2
> I, = 0,211+ 0,985.0,2122 + 0,775 [ +0,185.2,1 (0,80 - T) ]

- I, = 041 (m*
= Tai MC giira nhip :

A, = A,+nbh; = 0,647 + 0,775.2,1.0,185 = 0,95 (m?)
SV = nbhe(ye, + %) = 0,775.2,1.0,185.(0,822 + "'12—85)

SIT1 = 0275 (m)
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C=2>- =222 = 029(m) = 290 (mm)

Ybe = Ypg T C Ve = 0,778 + 0,290 = 1,068 (m) = 1068 (mm)
Vay = Vie = H=¥pc © { Ve = 1,80 — 1,068 = 0,732 (m) = 732 (mm)
Yie = Yig — C Vic = 0,822 —0,290 = 0,532 (m) = 532 (mm)

b.h3 he) 2
I, = 1g+Ag.c2+nc[1—2f+hf.b(ytc—;f) ]

2,1.0,1853
12

0,185\ 2
- 1. = 0,193 + 0,647.0,290% + 0,775 [ +0,185.2,1 (0,732 — T) ]

- 1. = 0,372 (m*
IV. TINH UNG SUAT MAT MAT TRONG COT THEP DUL
1. Mat mat do nén dan hoi bé tong (moéi 1an cang 1 bd) : Af pgs

Bién dang clia bé tong va cot thép twong doi khi co ngan dan hoi :

Ep
AfPES = _-fcgp
Eci
Trong do6 :
E, : Mo dun dan héi cua thép DUL = 197000 (Mpa)
E.; : Mo dun dan hoi ctia bé tong khi truyén luc cang truGe
Ey = 0,043.y°.\/f! = 0,043.2500'%.v/50 = 38007 (Mpa)

fepg © TONg ting sudt tai trong tam bé c6t thép do luc cang trude va trong lugng ban
than dam & tiét dién c6 M,,,,,
Fi Fi' eé Mdg' eg

fopg = = 7~ — +
A, 1 1

g
e, : Khoang céch tir trong tam cot thép dén TTH 1 - 1
Mg, : Momen trong luong ban than dam chi
F; : Luc cang trudc bo cot thép cuong do cao
F; = 0,7.fy,-Aps = 0,7.1860.4836 = 6,29.10° (Mpa)
» Tai MC goi :
fo= 6,29.10°  6,29.10°.0,5382
P9 0,985.106 2,11.101
= fepg = — 6,38 (Mpa)
= Tai MC giita nhip :
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6,29.10° 6,29.10°.571%  2356,22.10°.571

fepg = — 0647.106 103.100 T 193.10"
= fpg = — 13,38 (Mpa)
Khi d6 :
» Tai MC goi :
Afpps = Ep Nfeep| = 197009 .|—6,38]
E; "'~ 38007
= Afpgs = 33,07 (Mpa)
= Tai MC giira nhip :
Afpps = Ep Nfeep| = 197009 .|—13,38|
E; "8 38007

= Afpgs = 69,35 (Mpa)
2. Mat mat do co ngot bé tong : Af pgp
Afpsp = (117 — 1,03H) = (117 — 1,03.70) = 44.9 (Mpa)
V6i H: Do 4m clia moi trudng
3. Mat mat do tir bién cua bé tong : Af pcg
Tir bién chi xét vGi nhitng tai trong lau dai :
Afpcr = 12 |fogp| = 7,0.|Afeqp| = 0
Afeqp : DO thay doi Ging sudt trong bé tong tai trong tdm c6t thép DUL do finh tai
sau khi tac dung luc nén F; (do finh tai 2 tdc dung sau khi c6 luc F; bao gom trong lugng
ban mat cau + tdm dan + lan can + 16p pht).
» Tai MC goi :
Coe; = 538 (mm); e, = e;+ C = 538 + 212 = 750 (mm)
[, = 2,11.10" (mm*)
I. = 4,10.10" (mm®*)
My, = 2196,80 (KN.m)

Mg, = 1158,67 (KN.m)
< P Mgs Mga
Mit khéc v6i : Afq, = — IZ .eg — I‘: .€c
2196,80.10° 1158,67.10°
= Afcdp = — W .327 — W .750 = —5,52 (Mpa)
Khi d6 :
= Afpcg = 12.]1-6,38| — 7,0.|5,52] = 37,92 (Mpa)
Trong do :
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Mys : Momen do trong lugng ban mat cau + tdm dan + dam ngang
My, : Momen do trong luong 16p phu + lan can
eg ; €. : Khoang cich tir TTH dén trong tam c6t thép tai MC 1 — 1 va2 -2

I, ; I. : Momen qudn tinh ti€t dién dam ddc san lién hop.

g
= Tai MC giira nhip :

z . — Mgs Mya
Co . Afegp = — I €g— 7 -
V6i 1 eg = 571 (mm) ;e = eg+ C = 571+ 290 = 861 (mm)
Ig 1,93.10"" (mm*)
I. = 3,72.10" (mm®*)
Mys = 2196,80 (KN.m)

Mg, = 1158,67 (KN.m)

- . Mgs Maq
Mait khéc v6i : Afgp, = — ﬁ ey — I‘: .€c
2196,80.10° 1158,67.10°
= Afcdp = — W .571 — W .861 = — 9,18 (Mpa)
Khi d6 :
= Afpcr = 12.|-13,38| — 7,0.|-9,18| = 96,30 (Mpa)
Trong do6 :

Mys : Momen do trong lugng ban mat cau + tdm dan + dam ngang
My, : Momen do trong luong 16p phu + lan can
eg ; €c : Khoang cich tr TTH dén trong tam c6t thép tai MC 1 — 1 va2 -2

I, ; I. : Momen quan tinh ti€t dién dam ddc san lién hop

g
4. Mat mat do chung rao cot thép : Afpp
Afpr = Afprs + Afpro
a) Mat mat khi cang kéo :
Lgaac ( foi
Trong do :
t : Thoi gian tinh tir khi cang kéo dén khi truyén luc max = 4 (ngay)
f,y : Cudng do chay quy dinh cta c6t thép kéo trude fp, = 0,9.fp,
foi : ting suat ban dau trong b6 cot thép & cuoi giai doan cang

fpi = fpt — Afpgs
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fpt : Ung suat du kién cang kéo f,, = 0,74.f,, = 0,74.1860 = 1376,4 (Mpa)
» Tai tiét dién goi :

= fpi = 1376,4— 33,07 = 1343,33 (Mpa)

Véi: f,, = 0,9.1860 = 1674 (Mpa)

= Afppy =
= Tai tié€t dién giira nhip :

= fyi = 1376,4—69,35 = 1307,05 (Mpa)

Véi: f,, = 0,9.1860 = 1674 (Mpa)

lg24.4 (1307,05
40 1674

lg24.4 (1343,33

0 =7 0,55).1343,33 = 16,80 (Mpa)

= Afpg, = ~ 0,55).1307,05 = 14,95 (Mpa)

b) Mat mat sau Kkhi truyén luc :
Véi tao c6 do chiing thap, mat mat sau khi truyén luc :
Afor, = 0,3[138 — 0,4 . Afpgs — 0,2 . (Afpsg + Afpcr)]
» Tai tiét dién goi :
Afop, = 0,3[138 — 0,4.33,07 — 0,2. (44,9 + 37,92)]
= Afprz = 32,46 (Mpa)
» Tai tié€t dién giira nhip :
Afop, = 0,3[138 — 0,4.69,35 — 0,2 . (44,9 + 96,30)]
= Afpr, = 24,60 (Mpa)
Nhu vay : Mat mat do chung rao cot thép : Afpg
Afpr = Afprs + Afpro
» Tai tiét dién goi :
= Afpp = 16,80 + 32,46 = 49,26 (Mpa)
» Tai tiét dién giira nhip :
= Afpp = 14,95 + 24,60 = 39,55 (Mpa)
V. KIEM TRA CHONG NUT THEO TTGH SU DUNG
1. Kiém tra giai doan truyén luc nén vao dam
+ tmg suat bé tong thé trén (ki€m tra ung suat kéo) : Tai tiét dién goi va giira nhip

» Tiét dién giira nhip :

F; Fi.e My 0,25\/;
fti=_A_l+ llg-Ytg_I_g-Yth “
8 & 8 [ful = + 1,38 (Mpa)
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025./f, = 025.V44 = 1,66 (Mpa)
Trong do6 :
F, : Luc nén trude tinh v6i méat mat dng suat do nén dan hoi bé tong va do chuing rao
cot thép .
Fi = [0,74. fou — (Ofprs + Dfpri)] - Avs
F, = [0,74.1860 — (69,35 + 14,95)] . 4836 = 6,25.10° (N)
A, : Tiét dién dan hoi dic sdn = 647000(mm?)

¥y, : Khoang céch tir vi tri ki€m tra ting suat dén TTH dam ddc san = 822 (mm)

e, : Khoang céch tir tim cdc b6 thép dén TTH dam dic san.

€ = Yog— Yps = /88— 207 = 571 (mm)

I, : Momen qudn tinh tiét dién dim ddc sén = 1,93.10"' (mm*)
M,, : Momen u6n do finh tai dam diic san = 2356,22 (KN.m)
f7; - Cudng do chiu nén clia bé tong tai thoi diém cang thép

fi = 0,6.44 = 26,4 (Mpa)

Afpgs : Mat mat tng suat do nén dan hoi bé tong

6,25.10° 6,25.109.571 2356,22.10°
= fu = - 647000 T 1,93.1011 .822 - 1,93.1011 .822
= f; = — 4,50 (Mpa) < [fy] = + 1,38 (Mpa) = Dat

» Tiét dién tai goi :
Véi: F = (0,74 foy — (Afpes + Afpri)] - Aps
= F, = [0,74.1860 — (33,07 + 16,80)] . 2763 = 3,66.10° (N)

3,66.10° 3,66.10°.538
Ju = = 585000 T “zat.10m 012
= f; = —11,29 Mpa) < [fy] = + 1,38 Mpa) = Dat
+ tng suat bé tong thé duéi (kiém tra ing suat nén) : Kiém tra tai tiét dién goi va
giira nhip :

» Tiét dién giira nhip :
Fj.eg Mg

_ _ & _ dg — f
fbi - Ag + Ig . ng Ig . ng = fa
6,25.10° 6,25.10°. 571 2356,22.10° ,
= foi = — 647000 1,93.1011 778 - 1,93.1011 778 2 — fe
= fpi = — 4,77 (Mpa) > _fc,i = — 26,4 (Mpa) = bat
= Tiét dién tai goi :
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Fi Fi.eg
for = =2 = =2 %
l Ag Ig &
3,66.10° 3,66.10°.538
= foi = - 985000  2,11.1011 .788
= fbi =— 11,07 (Mpa) > O,6.fc’ = — 26,4 (Mpa) = Dat

2. Kiém tra tng suat bé tong giai doan khai thac :
+ 1ng suat bé tong thé trén : (Kiém tra us nén) Kiém tra tai vi tri giira nhip
Ff Ff.eg Mdg + Mds _ Mda +ML

fr = — 1 Vg = Ve~ — 7Vt
A, 1 8 Iy g I, ¢

g
M,, : Momen u6n do tinh tai 1 ti trong ban than dam

M,, : Momen u6n do tinh tai 2 gébm : Lan can + 16p phu

M; : Momen do hoat tai khai thac

I, : Momen quan tinh tiét dién lién hgp

y. : Khoang céch tir vi tri kiém tra us kéo — Trong tam tiét dién lién hop
Afpr : Toan bo ting suat mat mat

Afpr = Afpes + Afpsg + Afpcr + Afpr

= Afpr = 69,35 +44,9 + 96,30 + 39,55 = 250 (Mpa)

F; : Luc nén truGc sau toan bo mat mat Afpr

Fr = (0,74. fpu — Afpr) - Aps
Ff = (0,74.1860 — 250). 4836 = 5,45.10° (N)
5,45.10° 5,45.10°. 571

(2356,22+ 2196,80).10° (1158,67+2229,25).10°

= ftf =7 647000 1,93.1012 -822 - 1,93.1011 -822 3,27.1011 -732
C6 fir = —22,15 (Mpa) >— 0,45.f/ = —22,50 (Mpa) = Dat
+ 1ng suat bé tong tho dudi :
e
Co: fpr = 2,82 (Mpa) < 0,5.\/? = 3,53 Mpa) = Dat
VI. KIEM TRA CHONG NUT THEO TTGH CUGNG B0 |
1. Kiém tra sitc khang uon cua tiét dién
Diéukién: M, < ¢ .M,
M, : Momen u6n tinh theo TTGH cuong do 1
M, : Stic khang u6n danh dinh cua tiét dién
¢ : Hé s0 stic khang udn cua tiét dién . BTICT DUL ¢ = 1
a=pf,.C
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(50-28)

B, = 085-005. L2 = 085-0,05. = 0.693

Trong do6 :
a : Chiéu cao mién chiu nén quy déi ctia BT theo dién phan bs déu
C : Chiéu cao mién nén thuc
B : Hé s6 quy d6i U'S nén trong bé tong
fps : ing suat cot thép DUL c6 dinh bam véi bé tong
fos = fpu.(1 — k. é) véi k = 2.(1,04 - f‘;—z) = 028
* Xac dinh vi tri truc trung hoa TTH :
Giastt C < hy : TTH di qua canh
Chiéu céc luc 1én phuong ngang
0,85.f¢.B1.(b — bw) . hf — Aps. fpu

C = <h
0,85.fc’.ﬁl.bw+%;'f’m !

0,85.50.0,693.(2100 — 200) . 185 — 4836. 1860

C =
0,28. 4836.1860
0,85.50.0,693.200 + =—————

= C = 178 (mm) < 185 (mm)
Két luan : Vay truc trung hoa TTH di qua canh.

Nhuvay: a = £,.C = 0,693.178 = 123,35 (mm)
= Tinh M, :

Lay momen vdi trong tAm mién nén ctia dim (diém giita a)
123,35)

a

M, = Aps fys - (dp —5) = 4836.1819,67. (1593 —

123,35
1593

Vi fog = 1860.(1—0,28. ) = 1819,67 (Mpa)

— M, = 13475,55 (KN.m)
— .M, >M, = 13475,55 (KN.m) > 13326,68 (KN.m) = Dat
2. Kiém tra gi6i han vé cot thép

= Cot thép chiu kéo toi da

£ <04 o2 - 012 <04 = Pat
d 1593 :

p 5
» Kiém tra ham luong cét thép téi thiéu
biéukién: ¢ .M, > max 1,2. M,

M., : Momen thé hién sitc khdng nit tinh theo ddm 1am viéc & giai doan dan hoi.

M, = (Mg, + Mys + Mg, + M, + AM)
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AM = Af, .=
Ybc
Afb = fr_fbf

fbf = 2,82 (Mpa)
fr = 0,63./f/ = 0,63.v/50 (Mpa) = 4,45 (Mpa)
= Af, = 4,45-2,82 = 1,63 (Mpa)

3,72.1011
1068

= M, = (2356,22 + 2196,80 + 1158,67 + 2229,25 + 567,75)
— M, = 8508,69 (KN.m)
Kiémtra:: ¢ .M, = max 1,2.M,,
& ¢.M, = 1347555 (KN.m) > 12.M,. = 10210,43 (KN.m) = Dat
VII. KIEM TRA SUC KHANG CAT CUA TIET DIEN
.V, >V,
¢ : Hé s0 stic khang cat. Ly ¢ = 0,9
V, : Luc cat tinh theo TTGH cudng do 1
V, : Stic khang cat danh dinh cta két cau

v - { Ve + Vs + Vp
n = MN025 £ by dy. Vp

1. Tinh toan chiu cit cho tiét dién cach goi dy

ey o s ’ . (=0,5.dy.cotgb
Ti€t dién nguy hiém vé luc cat cach goi : { > 2 cotg
= dy

= 567,75 (KN.m)

Nhuvay: = AM = 1,63.

dy : Chiéu cao chiu cat c6 hiéu (K/c tir tim CT chiu kéo + tim ving BT chiu nén)
d, —=

2

dy = max40,9.d,
0,72.h

d. : Khoang céch tir th nén xa nhat dén trong tam thép bang vdi gid tri dp
a=pf;.C=0,693.178 = 123,35 (mm)
d., = dp = 1593 (mm)
h : Chiéu cao dam
de—> =1593 - = 1531,32 (mm)

= dy = max{ 09.d, =0,9.1593 = 1433,70 (mm)
0,72.h = 0,72.1600 = 1152 (mm)

2. Luec cit cho cot xién (Strc khang cat danh dinh do cot thép DUL)

123,35

GVHD : THS BUI NGOC DUNG 148
SVTH : PHAM VAN DUNG



PO AN TOT NGHIEP_THIET KE CAU VANG

Chiéu dai truyén luc = 49.D,, = 49.12,70 = 622,30 (mm)

> 0,5.d, . cotgb (mm)
>d, = 1531,32 (mm)
AH
y = arctg L3
AH = Hgy — 185 — 207 = 1800 — 185 — 207 = 1408 (mm)

1408
= y = arctg —11000 =7

Tiét dién nguy hiém vé luc cét cdch goi : {

0

Khi dé6 :
N n,: S6 b6 thép udn xién
V, = —.Fpsina n : Téng s6 bé cot thép
n

p
F¢ : Luc cang truéc thép DUL ké dén toan bo mat mat ing suat
=V, = ; F.sina = % 5,45.106.s5in7° = 284,65 (KN)

* Biéu do bao momen va biéu dé bao luc cat(chén hinh)
Noi suy ta dugc :
{Mu = 3774,90(KN. m)
V, = 1597,67 (KN)
3. Strc khang cit danh dinh cua cot thép dai

vV Ay . fy . dy .(cotgh +cotga) sina

S Sd

A, : Téng dién tich dai chiu cit

Sq¢ : Khoang cich céc cot dai

fy : Cudng do tinh todn cot thép dai

0 : G6c nghiéng cua ung sudt nén xién

a : Goc cha cot dai v6i truc ddm = 90° . Khi d6 cotga = O vasina = 1
Xac dinh 0 ; B (tra theo bang va toan do)

D€ tra dugc ta phai tinh cac dai lugng &, va V/f

€, . Bién dang ty d6i trong c6t thép chiu kéo

(B + 0,5.My + 0,5V, .cotgh — Aps . fpo
v

Ex = < 0,02

Es.As +Ep . Aps
V : (ing suat cat trong bé tong

Vu - ¢.Vp _ (1597,67 - 0,9.284,65).103
¢.byd, 0,9.200.1531,32

V = = 4,87 (Mpa)

f7 : Cudng do chiu nén tinh toan cta bé tong
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Tinh : fl néu % > 0,25 => Phai chon lai tiét dien b va h.
C

c

Y - _01<025 = Pat
&7 so ;

4. Sitc khang cit danh dinh cia bé tong
V, = 0083.8./f .b,d,
= V. = 0,083.3,6.v50.200.1531,32 = 647,08 (KN)

5. Tinh toan va bo tri cot thép dai chiu cit
1597,67

Tinh : V, = % -V, —V, = — 647,08 — 284,65
¢

= V, = 843,46 (KN)
Chon c6t dai c6 duong kinh d, = 14 (mm)
= A, = nds.ﬂ.d:g = 4.n.¥ = 615,44 (mm?)
ng = 4: SO nhanh dai
* Budc cot dai :

S < Ay.fy.dy.cotgb  61544. 400. 1531,32. cotg30
d = Vs 843,46.103

= Sy < 774,12 (mm)

Avfy  _ 61544.400

Va:§; < =
d = 0,083.+/50.200

= 2097,26 (mm)
0,083. |fl..by

Tacé : V, = 1597,67 (KN) > 0,1.f..b,.d, = 1531,32 (KN)
Nhuvay : S; < 04.d, = 0,4.1531,32 = 612,52 (mm)
= Vay chon c6t dai nhu sau :
Khoang céch tir Om +2,4m : B6 tri thép ¢ 14a150 (mm)
Khoang cach tir 2,4m + 3,4m : B6 tri thép ¢ 14a200 (mm)
Khoang céch tir 3,4m =+ 29,6m : BO tri thép ¢ 14a200 (mm)
VIIl. TINH PO VONG KET CAU NHIP
1. Kiém tra d¢ vong do hoat tai :

Tinh do vong tai mat cét c6 toa do x do luc P ¢o toa do a va b theo hinh vé :
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P
et
\\\“’\“\‘\“*7 -
y
a b
L

_ _PbXx 2 g2 2
y = 6.Eclc.l ( b x%)

So d6 chat tai tinh do vong theo xe 3 truc :

43 43

145 Y145 |35

pr = p» = 145.10° (N); p, = 35.10° (N) — Tinh do vong khong hé so.
» D¢ vong tai MC giira nhip do hoat tai : (cich g6i 1 khoang1 = 16500mm)

+ Do vong do dp luc P, gayra: b = 16500 + 4300 = 20800 (mm) ; x = 12200 (mm)
145.103.20800.12200
6.38007.2,48.10'1.33000

= yp1 = 10 (mm)

= Yp1 = (33000% — 20800% — 12200%)

+ Do vong do dp luc P, gy ra: b = 16500 (mm) ; x = 16500 (mm)
145.103.16500.16500
6.38007.2,48.1011.33000

= ¥pz = 11,52 (mm)

+ Do vong do dp luc P; gy ra: b = 12200 (mm) ; x = 20800 (mm)
35.103.12200.20800
6.38007.2,48.1011.33000

= Yp3 = 2,42 (mm)

=y, = (33000% — 165002 — 165002)

= Yp3 = (33000% — 12200% — 20800%)

+ Do vong cac dam chu coi nhu chiu luc giong nhau khi chat tai tat ca cac lan xe.
By 10500

S6lan xe : n, = = = 3 (lan)
3500 3500

Hé s6 xung kich lan xe : (1 +IM) = 1,25
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+ Do vong 1 dam chu tai MC gitra nhip gay ra :

(Ypl + YpZ + Yp3)-nl
n

(10 + 11,52 + 2,42).3
7 .

= y = 12,82 (mm)

1,25

y = 1,25

33000
800

Kiémtra: y < SLE & 12,82 < = 41,25 (mm) — Dat yéu cau

2. Tinh d¢ vong do tinh tai — luc cang trudc va do vong
= Po vong do luc cang thép DUL :

A 5.w.l*
PUL ™ 384.E,.1,

Trong d6: w = 8';;'6 voi 1 e = e, = 571 (mm); I, = 3,72.10" (mm?)

p = (08. £ — Afye)-Aps = (0,8.1860 — 250).4836 = 5986968 (N)

85986968571 _
- = =
w 330002 12 (mm)

Nhu vay :
5.25,12.33000*
384.38007.3,72.1011
* Do vong do trong luong ban than dam (giai doan 1) : Do g; = 35,13 (N/mm)
5 g.l* 5.35,13.33000*

T 384 E.I,  384.38007.3,72.101
* Do vong do tinh tai 2 (giai doan 2) : Do g, = 8,94 (N/mm)
5 g,.l* 5.8,94.33000*

T 384 E.I,  384.38007.3,72.10

* Po vong nguoc khi thi cong : Do vong can tinh

ADUL = — == _27,4‘5 (mm)

Ag, = 38,37 (mm)

Ag, = 9,76 (mm)

yr = ApyL + Ag1 + Ay
= yr = — 27,45+ 38,37 + 9,76 = 20,68 (mm)
Két luan : Do vong nguoc khi thi cong 1a 20,68 (mm).
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PHAN IIl : THIET KE THI CONG

CHUONG | : THI CONG MONG

I. CAC PAC DIEM CO BAN CUA CAU

Theo ho so thiét k& 1a Cau BTCT DUL lap ghép. CAu ¢ tong chiéu dai 113,3m gém

3 nhip dam 3.33 (m) chit I gian don.
1. Két cau nhip :

CAu gém 3 nhip 3.33 (m), mdi nhip c¢6 7 dam chi chit I gian don.
2. Tru:

Tru cdu : La loai tru dac than hep bang BTCT dat trén méng coc (8 coc khoan nhoi
BTCT ¢1m, L = 26m (chua dap phan dau coc). Tru cao 11,5m tinh tir dinh bé moéng t6i
dinh xa mil, ti€t dién ngang Tru 1,8m vu6t tron 2 dau R = 0,9m.

3. Mo :

MG ¢6 céu tao dang chit U bang BTCT d6 tai chd dit trén méng coc dai thap (8 coc
khoan nhoi BTCT ¢p1m, L = 21m (chua dap phan dau coc). M6 cao 7,1m tinh tir dinh bé
mong tGi dinh tuong canh.

4. Mong :

Moéng ctia M&_Tru thuéc nhém méng sau (méng coc khoan nhéi bang BTCT ¢ 1m)
5. Pia chat :

L6p 1 : Cat nho, chat vira chiéu day 16p 1,42m

L6p 2 : Sét sam den, déo ciing chiéu day 16p 1,95m

Lé6p 3 : Cat trung sam, chat vira chiéu day 16p 4,35m

L6p 4 : Cat tho hat vang, chat chiéu day 16p 1,86m

Lép 5 : Sét sdm xi mang, rat cting chiéu day 16p 3,87m

L6p 6 : Cat sdi san, chat chiéu day 16p « m.

Il. PHUONG PHAP VA TRINH TU THI CONG
Nhiém vu :
+ Bién phdp k¥ thuat va trinh tu thi cong tru T,
+ Bién phdp ky thuat va trinh tu thi cong nhip N, — N;
1. Thi cong tru :
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Budc 1 : Xac dinh chinh xac vi tri tim dai, tim coc

- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi.
Budc 2 : Thi cong coc khoan nhoi
- Lép dat hé thong cung cép dich vu bentonite, hé thong bom thai vira min khi
khoan coc
- Dung may khoan tién hanh khoan coc
~ Ha long c6t thép, do bé tong coc.
Budc 3 : Thi cong vong vay coc van thép

- Lap dung coc van thép loai Lassen

Lap dung vanh dai trong va ngoai

Khoan coc dén do sau thiét k&

Lap dat mdy bom x6i hiit trén trén hé ndi, x6i hit dit trong hd méng dén do
sau thiét ké.

Budc 4 : Thi cong bé mong

Xir 1y dap phan dau coc khoan kém chat lugng

D6 beé tong bit ddy, hit nudc h6 mong

Lap dung van khuon, c6t thép bé mong

D6 be tong bé méng sir dung xe chuyén dung d6 vao vi tri bing mady bom két
hop thung d6 ding trén hé néi.

Bao dudng bé tong thao dd van khuon khi bé tong dat cudng do theo quy dinh.
Budc S : Thi cong than tru

- Ché tao, 1ap dung da gido van khuon than tru 1én bé méng

- Lap dat cot thép than tru, do bé tong than tru ting dot mot

- Bao dudng bé tong thao d& van khuon khi bé tong dat cuong do theo quy dinh.
Budc 6 : Thi cong mii tru

- Lap dung da gido van khuon d6 bé tong mii tru

- Beé tong duoc tron tai tram tron, van chuyén bing xe chuyén dung dua t6i vi tri

- Bao dudng bé tong thdo d& van khuon khi bé tong dat cuong do theo quy dinh.
Budc 7 : Thi cong da ke, lap dat goi cau

- Xac dinh vi tri da ké goi

- Lap dung véan khuon, cot thép d6 bé tong da ké goi, u chong xo...
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- Lang vira tao do doc dinh xa mi

Budc 8 : Hoan thién tru
— Kiém tra toan bo bé mit bé tong tru, tdy mai phang cic vi tri moi ndi, tdy trat

béng vita xi mang mac cao.
- Théo do toan bo hé da gido phu tro
- Hoan thién
2. Thi cong két cau nhip
» St dung phuong phdp t6 hop muit thira hay con goi 1 gia lao 3 chan.
Budc 1 : Lap dung xe lao dam

- Thi cong phan duong dau cau

- Bo tri dudng chd dim tir bai dic dam va dudng di chuyén xe lao dim trén
duong dau cau phia mé M, véi khoang cach tim duong ray 1a 4,2m. Khoang
cdch tim ta vet 1a 0,7m ci 3m lap lai mot lién két ngang bang thép géc
100x100 chiéu dai L = 5m dé khong ché cu ly van chuyén

- B0 tri duong lao doc dam véi khoang cach tim 2 duong ray la 1m. Khoang
cach tim ta vet 1a 0,7m tlr bai tap két dam dén mo M,

- Lép dung chong né bang panel, dung ciu nang tiing doan xe lao dat lén chong
né, diéu chinh tim doc cich doan triing v6i tim dudng di chuyén, lap cic chan
trude, chan sau, ha vit chan trude va chén lai. Lap hoan chinh cic hé dong luc
trén xe lao.

Buéc 2 : Chuan bi xe kéo lao

- B6 tri dudng san ngang dam tir bai tap két dim dén dudng van chuyén doc
- Kéo dam dén vi tri xe lao

Buoc 3 : Kéo xe lao

- Treo dau dim vao vi tri chan sau cua xe lao, quay vit ctia chan truc khoi diém
ké trén mo, sau d6 kéo xe lao ra vi tri nhip 1.

Budc 4 : Lao lap cac phién dam
- Diéu khién xe lao dung vi tri, ha kin vit chan tru6c xu6éng di€ém ké trén mii tru
T,
- Neo chén ¢6 dinh chan giita va chan sau, phai chén chic chin dé chong dich
chuyén xe lao

- Ha dam d6i trong xuong xe chd dam, kéo dim dén vi tri dé lao
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- Dung 1 xe treo nang mot dau dam, mot ddu didm phia sau van nam trén xe chd
dam va di chuyén dan ra tru T,. Khi didu ddm con lai ndm trén xe chd diam dén
vi tri duing xe treo dam nang dau dam con lai 1én trén
- Ca 2 xe treo ti€p tuc dua dam ra ding vi tri sau d6 ha dim xu6ng duong san
cong tac trén mo, tru. San cong tac dua dam ra ddng vi tri ha ddm xuéng goi,
str dung chong phong ho dam bao chac chan.
— 2 xe con trd lai vi tri ban dau tiép tuc lao cdc ddm con lai theo ding nhu trinh
tu lao dam ban dau
- Khi lao xong nhip N; tién hanh di€u chinh lai vi tri cic ddm theo ding thiét k€.
Sau dé6 lap ti€p dudng di chuyén xe lao, dudong van chuyén doc dim lén nhip
vitra mdéi lao xong dé tiép tuc lao cho céc nhip ti€p theo
— Cong tac lao kéo xe lao va cac phién dam cuta nhip ti€p theo thi cong tuong tu.
Budc 5 : Thao do xe lao dam
- Bo tri dudong van chuyén xe lao ddm va dudng van chuyén dam vé phia bd doi
dién noi dat mé M, kéo xe lao vao bo.
— Théo d& xe lao bing can cau.
Budc 6 : Thi cong hoan thién cau
— Thi cong lan can, bo hanh, thiét bi chi€u sang
— Thi cong cac 16p phu mat cau, khe co gian
— Hoan thién cau va chudn bi cong tac thir tai.
Ill. QUA TRINH THI CONG MONG TRU CAU T1
Moéng coc khoan nhéi ¢é ¢ 1m. Du kién cao do miii coc nam trén 16p cét soi san nhu
vay dé thi cong phian bé méng va cdc phan trén ta phai sir dung 16p bé tong bit ddy dé dam
bao an toan cho cong tac thi cong. Toan cau ¢6 2 m6 (M, ; M,) va 2 tru (T, ; T,)

Cac thong s6 vé coc khoan nhoi

Vi tri coc M; T, T, M,
S6 lugng coc trong mong 8 8 8 8
Buong kinh than coc (m) 1 1 1 1
Chiéu cao bé coc (m) 2 2 2 2
Cao do dinh bé (m) +8.50 +2.00 +4.50 | +8.50
Cao do day bé (m) +6.50 0.00 +250 | +6.50
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Cao do miii coc (m) -13.50 | -25.00 | -22.50 | -13.50
Chi€u dai coc (m) 20 25 25 20
Cu ly coc theo phuong doc cau (m) 3 3 3 3
Cu ly coc theo phuong ngang cau (m) 5 3.50 3.50 5

1. Qua trinh chuan bi :

- Can chuén bi day du vat tu, trang thiét bi phuc vu thi cong. Qu4 trinh thi cong
mong lién quan nhiéu dén diéu kién dia chat, thuy van, thi cong phiic tap va ham
chita nhiéu i ro. Vi thé doi hoi cong tidc chudn bi k§ ludng va nhiéu giai phap
ting pho kip thoi va cdc tinh huong c6 thé xay ra. Cong tdc chudn bi cho thi cong
bao gdbm mot s6 ndi dung chinh sau :

- Kiém tra vi trf 16 khoan, cdc moc cao do. Néu can thiét ¢ thé dit lai cdc méc cao
do & vi tri mGi khong bi anh hudng baéi qua trinh thi cong coc.

- Chuén bi 6ng vach, c6t thép 1ong coc nhu thi€t k€. Chuén bi 6ng dé bé tong dudi
nudc.

- Thiét k&€ cép phoi bé tong, thi nghiém cip phoi bé tong theo thiét k€&, diéu chinh
cép phoi cho phit hop vé6i cudng do va diéu kién d6 bé tong dudi nudc.

- Du kién kha niang va phuong phép cung cép bé tong tuoi lién tuc cho thi cong do
bé tong dudi nudc.

— Chuan bi cic 16 chira sdn tao diéu kién thuan loi cho viéc kiém tra chat lugng coc
khoan sau nay.

2. Qua trinh thi cong coc khoan nhoi :
» Xic dinh vi tri 16 khoan :

- Dinh vi coc trén mit biang cin dua vao cdc moc dudng chudn toa do dugc xac

dinh tai hién truong.
Sai s6 cho phép cua 16 coc khong duoc vuot qua céc gia tri gidi han sau :
+ Sai s0 duong kinh coc : 5%
+ Sai s6 do thang ding : 1%
+ Saisovévitricoc  :10cm
+ Sai s0 vé do sau ctia 16 khoan : + 10cm
* Yéu cau vé gia cong ché tao lap dung ong vach :

- Ong vich phai dugc ché tao nhu thiét k&, bé day 6ng vich sai s6 khong qua
0,5mm so v6i thiét k& Ong vach phai dam bdo kin nude, di do ctng. Trude khi
ha 6ng vach can phai kiém tra nghiém thu ch€ tao ong véch.
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Khi 1dp dung 6ng vach cin phai c6 gid dinh huéng hodc mdy kinh vi dé dam béo
ding vi tri va do nghiéng léch.

6ng vach ¢6 thé duoc ha bing phuong phap déng, ép rung hay két hop véi dao
dat trong long 6ng.

» Khoan tao 16 coc :

M4y khoan cin duoc ké chic chin ddm bao khong bi nghiéng hay di chuyén
trong qud trinh khoan.

Cho may khoan quay thu khong tai n€u may khoan bi xé dich hay lin phai tim
nguyén nhan xu ly kip thoi.

Néu cao do nuéc song thay déi can phai c6 bién phdp 6n dinh chiéu cao cot nuéec
trong 16 khoan.

Khi kéo giu lén khoi 16 phai kéo tir tir can bang 6n dinh khong duoc va vao 6ng
vach.

Phai khong ché téc do khoan thich hop véi dia tang, trong dat sét khoan véi toc
do6 trung binh, trong cat soi san khoan véi toc do cham.

Khi chan 6ng vach cham mit d4 ding giu 14y hét dat trong 16 khoan, néu gap da
mo coi hay mit da khong bing phing phai dé dat sét kep da nhd dam cho bing
phing hodc cho dé mot 16p bé tong dué6i nuée cot liéu bang d4 dam dé tao mat
phéng cho bia dap hoat dong. Liic dau kéo bia vé6i chiéu cao nhd dé hinh thanh
16 khoan 6n dinh, tron va thang ding sau d6 c6 thé khoan binh thudng.

Néu sur dung dung dich sét giit thanh phai phit hop véi cac quy dinh sau :

+ Do nhét ctia dung dich sét phai phit hop véi diéu kién dia chat cong trinh va
phuong phép st dung dung dich. Bé mat dung dich sét trong 16 coc phai cao
hon muc nuéc ngdm Im tré lén. Khi ¢6 muc nuéc ngdm thay déi thi mat
dung dich sét phai cao hon muc nudc ngam cao nhat 1a 1,5m.

+ Trong khi d6 bé tong khoi luong riéng cta dung dich sét trong khoang 50cm
ké tir ddy 16 khoan < 1,25T/m?, ham luong cit < 6%, do nhét < 28 giay.
Can phai dam bao chat lugng dung dich sét theo do sau ctla ting 16p dat da,
dam bao su 6n dinh thanh 16 cho dén khi két thiic viéc d6 bé tong.

» Riralo khoan :

Khi da khoan dén do sau thiét k& tién hanh rira 16 khoan, c6 thé ding mdy bom
chuyén dung hit mun khoan tir ddy 16 khoan Ién. Ciing c6 thé ding mdy nén khi
dé dua mun khoan 1én cho dén khi bom ra nudc trong va sach. Chon loai may
bom, quy cdch dau x6i phu thuoc vao chiéu sau va vat liéu can x6i huit

Nghiém c&dm viéc dung phuong phdp khoan sau thém thay cho cong tic rira 16
khoan.
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= Cong tac dé beé tong coc :

- D6 beé tong coc theo phuong phap 6ng rit thing diing (ORTD)

— Mot s6 yéu ciu clia cong tac do bé tong coc :

_|_

Bé tong phai dugc tron biang mdy. Khi chuyén dén cong truong phai duoc
kiém tra do sut va do dong nhit. Néu ding mdy bom bé tong thi bom truc
ti€p bé tong vao phéu ctia 6ng dan.

DAau dudi cta 6ng dan bé tong cich ddy 16 khoan khoang 20 — 30cm, 6ng
dan bé tong phai dam bao kin khit.

Do ngap sau cta 6ng dan trong bé tong khong dugc nhd hon 1,2m va khong
duoc 16n hon 6m.

Phai dé bé tong lién tuc, rit ngan thoi gian thio 6ng din, ong vich dé giam
thoi gian d6 bé tong.

Khi 6ng dan chita ddy bé tong phai dé tir tir tranh tao thanh céc tii khi trong
ong dan.

Thoi gian ninh két ban diu cta bé tong khong dugc sém hon toan bo thoi
gian dic coc khoan nhédi. Néu coc dai khoi lugng bé tong 16n ¢6 thé cho
thém chat phu gia cham ninh két.

Puong kinh 16n nhét cia dd dung do bé tong khong dugc 16n hon khe hd
gitta hai thanh c6t thép chu gan nhau cua 16ng cot thép.

» Kiém tra chat luong coc khoan nhoi :

- Kiém tra bé tong phai duoc thuc hién trong suét qud trinh ctia day chuyén do bé
tong dudi nudc

- C4c miu bé tong phai duoc 1ay tir phéu chita 6ng dan dé kiém tra do linh dong, do

nhét va dic mau kiém tra cudong do.

_|_

_I_

_I_

_|_

Trong qué trinh d6 bé tong cin ki€ém tra va ghi nhat ky thi cong cac s6 liéu
Toc do d6 beé tong
Do cdm sau clia 6ng dan vao vita bé tong

Miic vita bé tong dang 1én trong ho khoan.

3. Qua trinh thi cong vong vay coc van thép
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SO O MAT BANG BE MONG

(TY LE : 1/200)
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# Trinh tu thi cong coc van thép :

+ Déng coc dinh vi bing bia rung Diezen.

+ Lién két thanh dan huéng (nep ngang) vao céc coc dinh vi hay con goi 1a thi
cong khung vay, 1ap ghép thanh nep ngang lién két véi coc dinh vi.

+ X0 coc van thép khép kin vong vay.

+ Déng coc van thép, qué trinh dong coc véan thép dugc chia thanh nhiéu dot
(mdi 14n déng véi do sau khoang 1m). Trong qud trinh déng coc van luon
luon kiém tra, né€u thay coc van nghiéng léch thi phai dimg lai va diéu chinh
ngay.

+ Sau khi dong vong vay dén cao do thiét k€ tic 1a dat do chon sau t. Ta ti€n
hanh do6 beé tong bit ddy, sau d6 hit nudc két hop véi lién két thanh chong dé
ti€n hanh thi cong bé moéng.

* Tinh toan chiéu day l6p bé tong bit day :
a) Cac s0 liéu tinh toan :
Tacdé: a = 5(m)
b = 12,5 (m)
Goi x : 1a chiéu day 16p bé tong bit ddy
t :1a chi€u sau chon coc véan thép (t = 2m)

Dé thuan tién cho thi cong ta 1ay sang moi bén bé méng 1a 1m

Nhu vay kich thuéc hé méng phai thi cong 1a :
A =5+21=7,0(m)
B =125+2.1 = 14,5 (m)
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Mat bang hé méng

14.5m
ﬂ» ﬂ»
Tm
A m
N B N

2
i

5

b) Tinh todn chiéu day 16p bé tong bit ddy :
+ Diéu kién tinh toén :
Diéu kién 1 : Trong luong cua I6p bé tong bit day phai 16n hon 4p luc ddy ndi cia
nude & 16p bé tong bit ddy.
+ Cong thic tinh todn :
m[A.B.x.yp + ne.x.u.T + 2(A + B).x.T] = yp(h, + h,, + x).A.B
Trong do :
Yp: : Trong luogng riéng clia bé tong. Lay y,, = 2,5 (T/m?)
¥» : Trong luong riéng cua nude. Lay y,, = 1,0 (T/m?)
n. : Tong s6 coc trong dai, n, = 8 (coc)
T : Luc ma st gifta coc va thanh bén, T = 4 (T/m?)
x : Chiéu day 16p bé tong bit day
m : He sO diéu kién 1am viéc, m = 0,9
H : Chiéu cao tir myc nudc thi cong dén 16p bé tong bit ddy 1a 9,8m
u:Chuvicoc,u = 3,14.1 = 3,14 (m)

H.A.B
m[A.B.ypt + nc.u.T + 2.(A+B).T] — AB

X =

9,8.7.14,5
0,9[7.14,5.2,5 + 8.3,14.4 + 2(7 + 14,5).4] - 7.14,5

] X =

= x = 1,67 (m)
Vay chon 16p bé tong bit ddy day 1,7m dé thuan lgi thi cong bé méng va két cau
phia trén.

Diéu kién 2 : Kiém tra bé day 16p bé tong bit day.
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Kiém tra cudng do bé tong bit ddy chiu mémen uén tic dung 4p luc ddy néi lén trén
va trong lugng bé tong dé xudng.
Coi day bé tong lam viéc nhu 1 dam gian don :
q, = ¥n(H+x) = 1.(9,8+1,7) = 11,5 (T/m)
Qv = Vot - X = 2,5.1,7 = 4,25 (T/m)
Vayvéi q = q,—q, = 11,5425 = 7,25 (T/m)

Momen tinh todn 16n nhét tai gitta nhip
A? 72
M=gq.> = 7,25 . 5 = 44,40 (T.m)

Cuong do chiu kéo trong bé tong
o = % < R, = 100 (T/m?)

2 2
Vi W= 15 = 1.% = 0,48 (m?)
Khi d6 :

o = =2 = 925(T/m?) < 100 (T/m?)

0,48

Két luan : Vi chiéu day 16p bé tong bit ddy day 1,7m dam bao thi cong hé méng.

4 Y
700 X ™
p2 &
A _ 7 i
x& q qb q N ‘g g T
b—
700 Dai ban BT bit day

= Tinh toan do chon sau coc van thép
Ta xét trudng hop bét loi nhat Ia trudng hop khi chua dé 16p bé tong bit ddy va hit
hét nudc trong hd moéng.
Cac thong s6 16p cat soi san :
+ Chiéu day
+ Trong luong riéng clia c4t soi san : y, = 2,7 (T/m?)

+ G6c ma sit : @t = 35°
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+ Dung trong riéng cuia cat : y; = 1,9 (T/m?)
+ Hésorong : e = 0,6
+ Luc dinh C = 0,1 (T/m?)
Do 16p dudi cting 1a cat soi san nén ta chon so d6 bat 1oi nhat clia coc van thép.
Do chon sau coc van thép dugc tinh tir diéu kién 6n dinh clia coc van dudi tic dung
clia tai trong : dp luc cta nudc va dp luc cua 16p cét sbi san 1én tudng coc, so d6 phan bo
tai trong dugc thé hién.

SO O VONG VAY COC VAN THEP

(TY LE : 1/200)

KHOANG CBV L = 2.9M THANH CHONG NGANG
I I I I I I
= I I I I =
=
Q el
= o~
‘<g 1
) ol
o
T «<C
= w
< =
T
= Q
<Ll I
T o
<O.
[n]
-
T I I I =
=
I I I I I
COC VAN THEP COC PINH VI NEP NGANG
LASSEN IV 160 160

So d6 vong vy coc van thép dudi moéng tru T,

1. Coc van thép

2. Thanh nep ngang

3. Thanh chong

4. Coc dinh vi

Truong hop cé thanh chéng + BT bit dday + Pdt roi

Do vay dé tinh do chon sau t khi ¢6 lién két chit giita thanh chéng va coc van thi
khong cin kiém tra 6n dinh, ta tinh t gin diing va cAu taot > 2 (m)

Ta tinh t theo cong thic gan ding

t=>(k—-1)=2(15-1)= 245(m)
Vé6i H : Khoang cach tir ddy ho méng dén muc nudc song thi cong
k :Hé s6 antoan (k=1,5+3) - chonk=1,5

Vay tachont = 2,5 (m) hé thong vong vay coc van s€ dam bao an toan
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* Tinh toan coc van thép

So d6 tinh nhu sau :
Theo thoi diém tinh 12 sau khi da d6 beé tong bit ddy va hit hét nudc trong hd moéng,

lic nay ta tinh todn coc van thép nhu 1 dim gian don ké 1én 2 g6i A va B c6 chiéu dai 1

nhip tinh toan nhu sau :
L=H+x-05 =98+(1,7-0,5) = 11 (m)

Tai trong tac dung nhu hinh vé tinh cho 1m chiéu rong :

R
A B
7 11m 7
I k4
Tacé:P, = y,.h = 1.11 = 11 (T/m?)

P. = Yan . (hy —0,5) . tg? (450 — g)

Co: tg? (450 — 2) = tg?(45° - &) = 027

Yo— 1 2,7-1
f— = = = 106
Van 1+¢ 1406 ’

Dovay:= P! = y4,.(h,—05) = 1,06.(3,2— 0,5).0,27 = 0,77 (T/m?)

R
A * B
e
A Vg !
L 7.33m !
7 7
L 11m "
4 7

Lay momen véi diém Btaco: 11.V, —7,33.P,= 0
= V, =733(T)

Khi d6 chi€uléntrucy tacéo: V, + Vg = 11 (T)
= Vi = 3,67(T)

164
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Gia st tai 1 diém x nidm trén doan AB tai vi tri ndy ¢6 luc cit Q = 0 tifc 124 momen

M dat gia tri max.

P
A & B
e
Va Vet
Mmax y% X 7
11m

Poan1:0< x <11 xétbénphaic6 M = Vg.x — 0,5.X.X.§.X = 3,67.x— %.X3

am

Co: — =0-3,67- x> =0- x = 2,70 (m)

N | =

Taix = 2,70 (m) > M = 3,67.2,70—%.2,703 = 6,6 (T.m)

Khi d6: M,,,, = 6,6 (T.m)

max

A .« A , M.
Theo diéu kién ta c6 : % < R,
yc

Ta st dung coc vén thép c6 R, = 2000 (Kg/cm?)

6,6.10°
2000

Momen chong uén cua van thép c6 W, = = 330 (cm?)

Tra bang — chon coc vén thép kiéu Lacxen IV ¢6 tiét dién dac trung hinh hoc

Loai F (cm?) G (Kg/m) J (cm®) W (cm?)
Lacxen 236 185 39600 2200
1.2
0
60 20
ﬂJ’ 40 ﬂl” -

* Tinh toan nep ngang
Nep ngang dugc coi nhu 1a 1 dam lién tuc ké trén cac goi la cac coc dinh vi chiu tai

trong phan bg déu.
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+ Khoang céach giita cac thanh chéng 1 = 2,9 (m)
+ Tai trong tac dung vao thanh nep ngang la phan luc g6i V, = 7,33 (T)
+ So d6 tinh nhu hinh vé :

V, = 7.33 (T/m)

~
v
4 2.9m 7%” 2.9m 7%’
4 i 7
2
Momen 16n nhat duge tinh theo cong thic : M,,,, = 7'331'02'9 = 6,16 (T.m)
Diéu kién bén ctia thanh nep ngang : IVZT;J < Ry
yc
5
S W, = Mmax _ 61610° _ 3o (cm?)
Ry 2000
Cac thong s6 nep ngang :
I F(cm®) | J (cm®) | W (em®) | J, (cm®) | I, (cm) | I, (cm)
60 159 98230 357 4120 249 5,1

* Tinh toan thanh chong
So d6 tinh todn giong nhu 1 dam gian don. Sir dung phuong phap DAH xédc dinh noi
luc trong thanh chong.
N =R,.5.2.1.(T)
Puong anh hudng R
R, : Phan luc tai goi A
1. : Khoang cach giita cac thanh chong

= Gia thi€t chon thanh chit 160 1am thanh chdng.

V, = 7.33 (T/m)

L 2.9m R 2.9m |
4 % 7
Cong thuc ki€m tra theo diéu kién 6n dinh :
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o = =~ < [R,] = 1900 (Kg/cm?)

@.F
@ : Hé s6 udn doc tra bang vat liéu thép, phu thudc vao do6 manh
F : Dién tich tiét dién ngang cua thanh chong

l, : Chiéu dai quéan tinh 1, = p.12=1.12 =12 (m)

D6 manh ctia thanh chéng trong mit phang chinh : § = L

Tx
Trabangtacéd: ¢ = 0,30

2
— g= 220 = 445,65 (Kg/em?) < R, = 1900 (Kg/em?)

K&t luan : Thanh chéng 160 6n dinh chiu luc.

4. Cong tac dao dat bang xo6i hit trong ho méng

- C4c 16p dat phia trén mat déu 1a dang cat va sét mong nén thich hop dung phuong
phap x6i hit dé dao dit noi ngap nuée.

- Tién hanh dao dat bing mdy x6i hit. Mdy x6i hit dat trén hé néi. Khi x6i hiit dén
do sau cach cao do thiét k& 20 — 30cm thi dung lai, sau khi bom hiit nudc ti€n
hanh dao thu cong dén cao do ddy méng dé tranh phd vo két cau phia dudi. Sau
d6 san phang, d6 bé tong bit day.

5. Qua trinh dé beé tong bit day
= Nguyén tic va yéu cau khi d6 bé tong

- Bé tong tuoi trong phéu tut xudng lién tuc, khong dat doan trong hd méng ngap
nudc dudi tic dung cua dp luc do trong lugng ban than.

- Di chuyén 6ng chi theo chiéu diing, miéng ong luon ngap trong bé tong t6i thiéu
12 0,8 = 1,0m.

- Bdn kinh tdc dung cia 6ng d6,R = 4m; A = 7m;B = 14,5m

B=2n |R2-% — n=4

- bam bao theo phuong ngang khong sinh ra vita bé tong thira va dién tich day ho
mong duge phu kin bé tong theo yéu cau

- Nt ham khit vao 6ng d6 dé xudng va phai néi

- Yeéu cu vé bé tong :

+ C6 méac thuong cao hon mac thiét k& 1 cap
+ C6 do sut cao tir 16 — 20cm
+ Cot liéu thudng bang soi cudi

- D6 lién tuc cang nhanh cang tot
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- Trong qud trinh d6 phai do dac kiém tra, dinh vi ddu ong do, c6 bién phép xir ly
kip thoi khi 6ng do6 bi tac c6 thé dung thanh sit xoc hodc gan dim rung vao thanh
ong do.

* Phuong phap va trinh tu thi cong

Budc 1 : Cong tac chuan bi
— Chué4n bi vat liéu, thiét bi
— Chudn bi nhan luc

Buéc 2 : Bo tri cac ong do bé tong :

zZ3 |94 - d= q—| = 3

la=08-1m|[ -

Budc 3 : Bom bé tong vao day phéu (thung chira)

Buéc 4 : D6 bé tong phan bit day

Rt 6ng d6 1én trén mot vai cm

Cat ham nut

Bé tong ddy nit xuoéng phia dudi

Khi ndt ham xudng dudi ddy 6ng, nhidc ong do 1én d€ nit ham bi ddy ra va noi
lén. Bé tong pht kin ddy, ti€n hanh dé lién tuc.

Kéo ong lén theo phuong thing ding, khong duoc phép dich chuyén ngang.

Bé tong tut xuong phu kin toan bo h6 moéng.
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Budc 5 : Pong thoi bom bé tong qua phéu chui

- D06 lién tuc cang nhanh cang t6t tir khi bat ddu dén khi két thc.
- Dén khi bé tong dat 50% cuong do thi bom nudc va thi cong cac phan khac
+ Chuay:

— Trong qua trinh rit dan 6ng 1én trén, dam bao sao cho dau 6ng luon luon ngap
trong bé tong v4i mot do sau theo quy dinh véi bé tong bit ddy vong vay cho
phép A = 0,8 — Im.

- Khong dugc di chuyén ong dé theo phuong ngang.

6. Cong tac bom hiit nuéc ho méng

- Sau khi d6 bé tong dat 50% cudng do thi ti€n hanh bom hiit nudc nhim lam kho ho
mong va thi cong cac phan ti€p theo dugc thuén loi.

- Nudc trong hd méng liic nay chil yéu la nudc tu nhién chua dugc bom hiit. Thé tich
nudc trong h6 méng 1a V = 7.14,5.9,8 = 995 (m?) dugc hiit ra nhd 2 mdy bom, ky
hiéu may C204 (cong suét 300 m?/1h) hit trong vong1,7h. Trong qua trinh thi cong
dai coc va than tru nudc thdm qua vong vay va du phong hong may nén ta bo tri
thém 1 mdy bom cé cong suit tuong tu.

CHUGONG Il : THI CONG TRU

I. THI CONG BE MONG

1. Qua trinh chuan bi :
- Trudce khi thi cong bé coc, phai nghiém thu coc, xem sét nhat ky thi cong coc, xem
xét vi tri thi cong coc, sai s6 va stc chiu tai ctia coc...

GVHD : THS BUI NGOC DUNG 169
SVTH : PHAM VAN DUNG



PO AN TOT NGHIEP_THIET KE CAU VANG

Don dep vé sinh hé moéng sau khi hiit nudc

Tién hanh dap dau coc, han cho c6t thép

Lap dat van khuon va bo tri cac lu6i cot thép

Tién hanh dé bé tong

Bao dudng va thao d& van khuon
2. Cong tac van khuon :
* Yéu cau chung doi véi van khuon :
- Phai dam bao hinh dang, kich thuéc cua két ciu theo ding quy dinh thiét k€. Bam
bao vé cudong do, do ciing 6n dinh trong moéi giai doan ché tao két cau.
- DPam bao ché do lap réap, thio dd dé dang va sit dung duoc nhiéu lan dé giam bét chi
phi van khuon.
- Déam bao kin khit dé nudc xi mang khong thAm ra ngoai dé ninh két xi mang, tranh
rd bé mat két cau.
- Céc van 14t ding s& chiu t6 hop tai trong bao gom : dp luc ngang clia bé tong va ap
luc ngang do luc xung kich ctia dam bé tong.
- Khi tinh todn cudong do ta tinh vé6i té hop tai trong : 4p luc ngang clia bé tong va ap
luc ngang do luc xung kich clia dam bé tong.
- Khi tinh todn bién dang chi tinh véi tai trong ap luc ngang cua khoi bé tong tuoi (tai
trong tiéu chuan)

- Chon g6 lam van khuon 1a gb thong ¢6 R, = 120 (Kg/cm?)
CHI TIET VAN KHUON BE TRU

2 13
5 5 5 i Ty
iz e
i
i
D D 70
d 13
H
gz ii,
i
10 3
N ® ® L N |70
g 13
i
i
% ii,
i
i
D D 70
d 13
i
Q @ @ s W S
Thanh cang 14 Nep ngang 13x13cm
15 1 15 3
4+

P T P P e e e T P P e P A T P P e e e P P P e e A P P A R R A T P I P P P R T T P P R R T P P R R R A AR R AT Qg

2 % %\ .
Nep ding 15x15
% 140 L \3 140 i ep dung Toxtoem
4 « 4
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* Yéu cau véi bé tong :

a) Tinh van lat thanh :

Thiét bi tron bé tong 1a may tron C284 - A ¢c6 :

Cong sudt 25 (m?/h)

Sau 4h may tron dugc khoi bé tong la: Y. Q = 4.25 = 100 (m?)
Dién tich bé tong can dé1a: F = 12,5.5 = 62,5 (m?)

Chiéu cao beé tong do duoc trong 4h 12 :

— H=22_-2_16m)
F 62,5

Dung dam dui ¢6 ban kinh : R = 0,75 (m)

— .
LA
ggA

N

70
125 d -r
70

Fi)t qu

- 4p luc ngang do dim beé tong : P, = 400 (Kg/m?) = 0,4 (T/m?)

- 4p luc ngang ctia khoi bé tong tuoi : Py, = y,,.R = 2,5.0,75 = 1,88 (T/m?)
_ (@H-R).Pp _ (21,6-075).188

Py, = = = 1,45 (T/m?)

2.H 2.1,6

Ta thady H > R : Dam bao khong anh huong t6i khoi bé tong
Chon hé s6n, =1,3
Tai trong tinh cho 1m rong van 1a :
g5 = n.(Py,+ Py = 1,3.(1,45+0,4) = 2,40 (T/m)
Gia thiét cat 1m chiéu rong van dé tinh cudng do. TAm van duoc coi nhu 1 dam lién
tuc ké trén cac goi la dam ngang.

tt ;2 2
M. = Wl _ 24077 0,12 (T.m) = 12000 (Kg.cm)

max 10 10

Momen chong uén yéu cau :

\)vyc = Mmax = 12000 =100 (Cm3)
Ry 120
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Chiéu day van nho nhat phai dat dugc :

’6W’C /6100
o = Tﬁ; = m = 2,45 (cm)

= Chon chiéu day van § = 3 (cm) va chi€u rong van b = 100 (cm)

Taco:
2 2
w =25 = 19 150 (em?)
6 6
3
J =2 - 19 905 (em)
12 12

Kiém tra (ing sudt :

Hmax - 12000 = g0 (Kgfem?) < 120 (Kg/em®) = dém bio do bén

Kiém tra do vong :
Véi P, = 1,45 (T/m) = 14,50 (Kg/cm) (Khong ké dén tac dung ciia ddm)

f= Ppgl*  14,50.70%
T 127.EJ  127.105.225

[f]=

K&t luén : Kich thude van lat dam bao chiu luc.

= 0,12 (cm)

2~ 17~ 028 (cm) > 0,12 (cm) = dam bao do vong
250 250

b) Tinh thanh nep ngang :
Nep ngang duogc xem nhu 1 dam lién tuc ké trén cac thanh nep ding cé tai trong
phan bo déu truyén xudng tir dudi van.

qit = qit.l, = 2,40.0,7 = 1,68 (T/m)

qlt= 1.68 (T/m)

Nep ngang

21

140 140 140 13
q ﬂb * 4»
Tacod:
tt ;2 2
M, = "';(‘)l" = 1'6?;'4 = 0,33 (T.m) = 33000 (Kg.cm)

Momen chong uén yéu cau :

W, = Ymax _ 33000 _ »75 (emd)

ye Ry 120

Chon tié€t dién thanh nep ngang 1a 13x13cm ta ¢6 :
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2 2
W= 2 = 22 = 366 (cm’)

3 3
Jo= 2 2 B 9380 (em?)

12 12

Kiém tra ting sudt :

_ Mpax _ 33000 ) )
0= — " = S = 90 (Kg/cm”) < 120 (Kg/cm?)

= Kich thudc thanh nep ngang dam bao do bén.
Kiém tra do vong :

Véi qif = Pyg.l, = 1,45.0,7 = 1(T/m) = 10 (Kg/em)

g1t 10140
/= 127.EJ  127.105.2380 0,13 (cm)
_ Ll _ 1140 _
[f]= o0 = 5o = 0,06 (cm) > 0,13 (cm)

= Kich thuée thanh nep ngang dam bao do vong.
K&t luan : Kich thude thanh nep ngang dam bao chiu luc.
¢) Tinh thanh nép diung :
Coi thanh nep ding nhu 1 dam lién tuc chiu luc tap trung tir cic thanh nep ngang
truyén xuong. Nhip tinh todn chinh 1a khoang cédch gitta 2 neo.
Chon ti€t dién nep dung la 15x15cm ta c6 :

b.h? 15.152

W = T = = 562,5 (Cl’l’13)
b.h3 15.153 4
J=—-= = 4219 (cm”)
12 12
Nep diing
L Ld i{
15
—t

Kiém tra ng sudt :

Ptc= git. 1, = 1,68.1,4 = 2,35 (T)
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tc
M _ Py _ 2,356.1,4- = 0,55 (T.m) = 55000 (Kg.cm)

max
6

_ Mmax _ 55000 2 2
= W T sers = 98 (Kg/cm”) < 120 (Kg/cm?)

= Kich thudc thanh nep ditng dam bao do bén.

Kiém tra do vong :
Véi qf = qif.l, = 1.14 = 1,4 (T/m) = 14 (Kg/cm)

4 4

qte. 1 14.140

f = 4 d _ S = 0,17 (Cm)
77.E.] 77.10°.4219

[f] =24 = 2% _ 560 (cm) > 0,17 (cm)

250 250
= Kich thude thanh nep ding dam bao do vong.

K&t luan : Kich thude thanh nep diing dam bao chiu luc.

d) Tinh thanh cang :
Thanh cang c6 cau tao la thanh thép tron ¢6 bu 16ng & 2 dau va chiu kéo ding tam.

N = git.1,.1, = 2,40.0,7.1,4 = 2,35(T) = 2350 (Kg)
Diéu kién bén :
R = 1900 (Kg/cm?)

o

2
F=2%>2 =22 2 124 (cmd)

,4124
=><p_\/7 - = 1,26 (cm)

= Chon thanh cang ¢14 két cdu s€ dam bao chiu luc.

B.THI CONG THAN TRU T,
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CAU TAO VAN KHUON THAN TRU

1500 ]

1 ) 6 x 210 , 1
4 ﬂ
o pozewes poews pozewes oz oz oz

11; 5 4 4 4 5 160
212 3 2 2 2 3 2:0
2: 3 2 2 2 3 :0
2:2 3 2 2 2 3 ;ZJ
2: 3 2 2 2 3 ::0
Z:LZ 490, 290 , 290 , 200 90, %E

| 1250 |

CHI TIET VAN KHUON SO 2

2 43
® ©] ® ¥ N
]
Fl
012020 012020 i A
o
g 13
& &
® ® ® 3 g% —c
012020 0l20/20 10 3
SV y— 70
| A 13
c b
® ® ® S| W |
= b
o
i<
020/20 0/20/20 7 70
g 13
® ® ® 87 ——
) 3
Nep ngang 13x13cm Nep ding 15x15cm
15 1 15, 3
g -

T TN T T T T T T T T I T T A T I T T T T I T T T T I T T I T I T N

% 2 % % Van lat day 3cm
i 145 13 145 l
4 il

7
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CAU TAO VAN KHUON BAU TRON

G6 vanh lugc G6 vanh lugc
e i e e e
R=90 R=90
T 145 T 145 ? 145 E 145 f 145 E 145 7
M i 9 9 K K i
Thanh cang =18

I. Tinh van khuon so 2

a) Tinh van lat thanh :
Van khuon nguy hiém nhat 1a van khuon gidp vé6i dai coc (van khuon dudi cling)
- Thiét bi tron bé tong 1a may tron C284 - A ¢6 :
+ Cong suat 12,5 m*/h
+ Dung tich thiing d6 425 lit
+ Trong lugng 1,3T
- 4p luc ngang cua bé tong trong 4h véi cong suat 12,5 m*/h
Q = 4.12,5 = 50 (m?)

,100 , 1050 ,100 ,
Tﬁﬂ i (N
160
5
Y ) |+
5
L

i

— N\
1250 |
i

F : dién tich than Tru T,
2
F = (3,14 %) + (10,5 —1,8).1,8 = 18,20 (m?)

- H=22_- 5% _9275m)
F 18,20

Dung dam dui ¢6 ban kinh tac dung : R = 0,75 (m)
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— ap luc cua bé tong tuoi :
P, = y,:.R = 2,5.0,75 = 1,88 (T/m?)

_ (@H-R).Pp _ (22,75-0,75).1,88 )
Py, = T = 2275 = 1,62 (T/m")
- ap luc do dam bé tong :
P, = 400 (Kg/m?) = 0,4 (T/m?)
75 E
N of
200
ol
F?)t F:)q

Ta thay : H >R : Dam bdo khong anh hudng t6i khoi bé tong dé trude
Tai trong tinh cho 1m rong van la :
gt = n.(Py, +Py) = 1,3.(1,62 +0.4) = 2,63 (T/m)
Gia thiét cat 1m chiéu rong van dé tinh cudng do. TAm van dugc coi nhu 1 dam lién
tuc ké trén cac goi la dam ngang.

qit.i? 2,63.0,72

M, = 0 - 10 - 0,13 (T.m) = 13000 (Kg.cm)
Momen chong uén yéu cau :
W, = % = % = 108 (cm?)

Chiéu day van nho nhat phai dat duoc :

5= [ [0 _ 555 (om)
100 100

= Chon chiéu day van § = 3 (cm) va chiéu rong van b = 100 (cm)

Tacé:

2 2
W= 2= = 225 2 150 (em)
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] = b.53 _ 100.33 = 225 (cm™)

12 12

Kiém tra ting sut :

Mmax _ 1390 _ g7 (Kg/em?) < 120 (Kg/em?) = dim bio do bén.

Kiém tra do vong :
Vé6i Py, = 1,62 (T/m) = 16,20 (Kg/cm) (Khong ké dén tac dung ciia dam)

Ppg.l 16,20.70%
f=—"~ = = 0,14 (cm)
127.E.J 127.105.225

_ 1y _ 170 _ 0,18 (cm) > 0,14 (cm) = dam bao do vong.
400 400

[f]
K&t luén : Kich thudc van lat dam bao chiu luc.

b) Tinh thanh nep ngang :
Nep ngang dugc xem nhu 1 dam lién tuc ké trén cac thanh nep ding coé tai trong
phan bo déu truyén xudng tir dudi van.

qit = qit.l, = 2,63.0,7 = 1,84 (T/m)

qt=1.84 (T/m)

Nep ngang

:

145 145 145 13
1 «L ﬂb 4 et
Taco :
qbti2 1,84.1,452
M, . = = = 0,39 (T.m) = 39000 (Kg.cm)

max 10 10
Momen chéng udn yéu cau :

M 39000
W, = /= = = 325 (cm?®)
Ry 120

Chon ti€t dién thanh nep ngang 1a 13x13cm ta c6 :

b.h? 13.132

_ _ _ 3
W = — == 366 (cm”)
b.h3 13.133 4
J = — = = 2380 (Cm )
12 12
Kiém tra tng sut :
o= “maxr - F0 _ 107 (Kg/em?) < 120 (Kg/em?)

w 366

= Kich thudc thanh nep ngang dam bao do bén.
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Kiém tra do vong :

V6i qif = Pyg.l, = 1,62.0,7 = 1,13 (T/m) = 11,3 (Kg/em)

gty 113.145%
f= 127.EJ]  127.105.2380 0,16 (cm)
11, 1145
Lf] =55 = a5 = 0.36 (cm) > 0,16 (cm)

= Kich thuéce thanh nep ngang dam bao do vong.
K&t luan : Kich thuée thanh nep ngang dam bao chiu luc.
¢) Tinh thanh nep dung :
Coi thanh nep ding nhu 1 dam lién tuc chiu luc tap trung tir cic thanh nep ngang
truyén xuéng. Nhip tinh todn chinh 1a khoang céch giita 2 neo.

Chon tiét dién nep ding la 15x15cm ta c6 :

Nep diing
P J
15
—t
b.h? 15.152 3
W=T= = 562,5(cm)
b.h3 15.153 4
J=—-= = 4219 (cm”)

12 12
Kiém tra tng sudt :
Pt = git.] = 1,84.145 = 2,67 (T)

Pt 1y 2,67.1,45

M, = = . = 0,64 (T.m) = 64000 (Kg.cm)

max
6

_ Mmax _ 64000 ) 5
o=— - = se2s 114 (Kg/cm?) < 120 (Kg/cm~)

= Kich thudc thanh nep diing dam bao do bén.
Kiém tra do vong :

V6i qi€ = g1, = 1,13.1,45 = 1,64 (T/m) = 16,4 (Kg/cm)

tc 4 4
_qf oy 164145%
f= 48.E] 481054219 0,35 (cm)
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Ma _ 1% _ 0,360 (cm) > 0,35 (cm)
400 400

[f] =
= Kich thuée thanh nep ding dam bao do vong.
Két luan : Kich thudc thanh nep ding dam bao chiu luc.
II. Tinh van khuon dau tron so 3
a) Tinh van lat : (g6 vanh lugc)
Tai trong t6 hop tinh to4n tdc dung lén vén It :
q" = qit.l, = 2,63.0,7 = 1,84 (T/m)

Luc kéo cua nep ngang & dau tron v6i D = 1,8 (m)

ttp 1,84.1,8
T=1= = = 1,66 (T)

2 2

Kiém tra ting sudt kéo :

T 1660 )
g, = - = — = 83 (Kg/cm
k= F 10.2 (Kg/em’)

2cm
—
D=1.8m
3cm 10cm 13cm

D =1.8m ‘ /

Trong do6 :
F :Dién tich da giam yé&u cua tiét dién vanh lugc
R, : Cudng do chiu kéo ctia gb vanh luge, R, = 100 (Kg/cm?)

Chon tiétdién : F = 6.b > — = 222 = 16,60 (cm?)
Rk 100

= Chon tiét dién g6 : § =2 (cm) ; b =10 (cm)

b) Tinh thanh cang :
Luccang : T = q".F = 1,84.3,14.0,9° = 4,68 (T)
Chon ¢ 18 ¢c6: F = 2,545 (cm?)

Vaytas€cé:0 = I - 289 _ 4839 (Kg/cm?) < 1900 (Kg/cm?)

F 2,545

Két luan : Tiét dién thanh cang ¢ 18 két cdu dam bao chiu luc.
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CHUONG IIl : THI CONG KET CAU NHIP

1. Giéi thiéu
Két cdu nhip 1a dam bé tong ung sudt trude, nhip gian don tiét dién chit I cé chiéu
cao 1,6m. Chiéu dai dam 1a 33m. Thi cong két c&u nhip gébm c6 3 nhip N, — N5 c6 1 dau
ké trén Mo va Tru cau.
Dia hinh : Bai long song tuong d6i biang phang, toc do chay ém thuan
Dia chat long song :
+ Lép 1 : Cét nho, chat vira chiéu day 16p 1,42m
+ Ldp 2 : Sét sam den, déo ciing chiéu day 16p 1,95m
+ L6p 3 : Cat trung sam, chat vira chiéu day 16p 4,35m
+ Lép 4 : Cat tho hat vang, chat vira chiéu day 16p 1,86m
+ Ldp 5 : Sét sam xi mang, cing chiéu day 16p 3,87m
+ Ldp 6 : Cat sdi san, chat chiéu day 16p o
Cao d6 muc nudc thi cong 1a + 277m. Chi€u cao muc nudc thi cong 1a 4m.
Khau do thoat nudc Y. [, = 90m. Tong chiéu dai ciu 1a 113,3m.
Diéu kién thiy van : Muc nuGc thap nhat + 277m, t6c do chay ém thuan, 2 bén bo
song it x6i 16.
biéu kién thi cong :
D€ tién hanh thi cong lao 1ap két cAu nhip thi cdc cong viéc sau phai dugc ti€n hanh
hoan chinh :
+ MO tru ciu xay dung xong

+ Dam da duoc dic san & bai hodc ¢ nha may
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+ C4c cdu kién bé déu dat 100% cudng do

Chon phuong an thi cong :

V6i muc nudc thi cong sau 1a 4m va tir cdc di€u kién dia hinh, dia chét thuy van &
trén ta khé thi cong bing cac phuong phdp gian gido va cdc phuong phap déng coc dudi
song nén ta dung hé néi dua vao trong thi cong.

Do vay ta dung phuong phép thi cong lao 1ap két cdu nhip bang thiét bi lao gia 3
chan (Gia lao mut thira) 1a dam bao yéu cau trén.

Pdc diém thi cong bdng gid lao mit thira :

* Gia lao mit thira lao 1ap cau bao gom cac thiét bi :

- Gian lién tuc 2 nhip goi 1én dinh cac mii M6 va Tru. Chan tru dau tién dugc dat trén
hé banh xe 1 truc. Chan tru giita dit trén goong 3 truc va do dong co dién diéu khién
di chuyén. Chan tru thit 3 dugc gén véi thanh riang diéu chinh do vong khi gian lao
sang nhip khéc.

- Hai ddm ngang muit thira dung dé van chuyén phién dim doc theo chiéu doc gian.

- Heé théng banh xe va paliang sang ngang dé di chuyén theo phuong ngang va ha dim
xudng goi.

- Doi trong dung dé 6n dinh gian khi kéo gian sang nhip khéac

- Heé thong xe godng dé van chuyén dam ra vi tri

- Heé thong dudng ray cho xe goong di chuyén trén d6

+ Uu nhuoc diém cia phuong phap :

Uu diém :

+ Tuong doi 6n dinh va an toan cao
+ Khong anh hudng t6i giao thong & dudi gam cau
+ Dung dé lao lap két cau cdu ¢6 nhiéu nhip, nhiéu ddm — Kinh t&€
+ Nhip 16n hoic nho déu c6 thé dung

Nhuoc diém :
+ Khoi luong vat liéu nhiéu — Ton kém
+ Thi cong cham do phai lao 14p timg nhip mot

+ Yeéu cau khi sir dung t6 hop kiéu miit thira
Qua trinh lao 1ap dam phai hét stic can than va nhe nhang, khong duoc nang tai khi
dang van chuyén dam, khong dugc dé ddm va cham manh.

+ Cong tac ché tao dam
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+ Cac dam BTCT tng suat trudc dugc ché tao san tai bai dic hoac nha may
sau d6 van chuyén dén vi tri thi cong, khi thi cong dim sit dung hé van
khuon dinh hinh.

+ Tao tng sudt trudc cho dim bang phuong phép cang truGc

* Trinh tu thi cong dam
Buéce 1 : Lap dung gia lao trén bo
Budc 2 : Di chuyén gia lao ra vi tri dé lap nhip 1

+ Chan chong ngoai ciing ké lén phia bén phai ctia tru T, (dé con ké dim
lén tru T))

+ Hai chan chong con lai ké & trén bo

Budc 3 : Van chuyén dam

+ Chd dam ra vi tri sat Mo

+ Ding méc ciu gid lao méc vao dau dam réi di chuyén doc dua dam dén
vi tri nhip 1.

Buéc 4 : Dung 2 méc cau trén 2 dam ngang cua gia lao

+ Ding 2 dim ngang cdu_di chuyén ngang dat dim dau tién vao vi tri, dinh
vi va lién két tam dé phong chong lat

+ Tiép tuc lao doc gia lao sang vi tri dé cau lap nhip N,(nhip giita), chan
chong ngoai dugc ké 1én mot nira bén phai tru T, . Hai chan chong con lai
ké 1én nhip 1. Lao nhip 2 va cac dam, hoan thanh nhip con lai.

+ Uu nhuoc diém cia phuong phap :

Uu diém :

+ Tuong doi 6n dinh va an toan cao
+ Khong anh hudng t6i giao thong & dudi gam cau
+ dp dung lao 1ap két cau cdu c6 nhiéu nhip, nhiéu ddm — Kinh t&€
+ Nhip 16n hoédc nho6 déu c6 thé dp dung
Nhuoc diém :

+ Khoi luong vat liéu nhiéu — Tén kém
+ Thi cong cham do phai lao 1dp timg nhip mot
* Thi cong hoan thién :
+ Han mo6i n6i cot thép va d6 bé tong lien két dam ngang
+ Thi cong phan lan can va ban mat cau, duong bo hanh, khe co gian

+ Thi cong 16p bé tong nhua mat cau
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+ Thi cong hé thong thoat nudc, hé thong chiéu sang

+ Hoan thién ciu va dua vao nghiém thu.
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