THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

LOI NOI PAU

Trong xu thé phat trién chung clia thé gidi ,su phét trién clia nén kinh t&
luon di kém v6i su phét trién c& s& ha ting GTVT néi cach khdc GTVT luon luon
phai di trudec mot bude . Doi véi mot nude ¢6 nén kinh t€ dang trén da phat trién
manh nhu nudc ta ,viéc phét trién co so ha ting GTVT hon ldc nao hét ¢6 mot y
nghia vo ciing to 16n. Nhiing cay cAu méi xay ,nhiing tuyén dudng méi mo khong
nhiing hoan thién thém mang Iudi giao thong quéc gia tao nén tang viing chéc cho
giao Iuu ,thong thuong gitta cic viing mién ma con thu hidt vén ddu tu nude ngoai
g6p phan ddy nhanh tién trinh cong nghiép héa hién dai héa dat nudc .

Nhan thiic dugc di€éu d6, sau 4 nam ruwdi hoc tap va nghién ciu vé
chuyén nganh “Thiét k€ cau” tai bd moén “Xay dung cau dudng” cta trudng dai
hoc dan 1ap Hai Phong, em di cé dugc nhiing kién thic co ban va nhiing kinh
nghiém thuc t€ quy bdu vé chuyén nganh thiét k€ cdu dudng. Két qua hoc tap
qua qué trinh 4 nam hoc di phan nao dugc phan dnh trong d6 4n t6t nghiép ma
em xin trinh bay & duéi day.

Pé c6 duoc két qua nay, em xin chan thanh cdm on cdc thdy co gido thudc
bd mon xay dung truong DPHDL Hai Phong, da gitip d6 em trong sudt 4 nam
ruedi hoc qua. Em xin chan thanh cam on céc thdy, co6 trong bdo mon xay dung
dic biét 1a céc thay :

TH.S Tran Anh Tuan, Th.S Pham Vdn Thdi da tryc ti€p huéng dan em
hoan thanh d6 4n t6t nghiép nay.

Do thdi gian va kinh nghiém con han ché, d6 4n cta em khong tranh khoi
nhiing sai s6t. Rat mong dugc sy thong cam va gitip d& cla cdc thay c6.

Hdi Phong, ngay 5 thdng 01 nam 2012
Sinh vién

Trinh Thi Thuy Hoan
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PHAN I
GIOI THIEU CHUNG
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I- HIEN TRANG KINH TE - XA HOI VA GTVT KHU VUC NGHIEN
CUU XAY DUNG CAU.

1 - Hién trang Kkinh té xa hdi khu vuc xiy dung ciu:

Thanh phd Hai Phong 14 cira bién ¢ phia Bic Viét Nam voi dat dai mau
md, néng nghiép, cong nghiép déu phat trién manh mé.

Trong thoi ky d6i méi chung ciia ca nudce, gan day nén kinh té TP. Hai
Phong dang c6 hudng chuyén bién theo hudng giam twong ddi ty trong nganh
ndéng 1am nghiép, ting ty trong nganh cong nghiép, dich vu dé phu hop véi xu
thé chung.

Theo s6 liéu théng ké nhip d6 ting truong kinh t& GDP 6 thang dau nim
2009 dat 9.39% ( 6 thang ssdu nam 2007 ting 13.54%, 6 thang ddu niam 2008
tang 14.75%), nhip do tang truong tuy co cao nhung chua on dinh.

Cong nghiép: Chii yéu 13 cic nghanh san xudt may moc thiét bi, dét, da,
may, xi mang va vt liéu xay dung, ché bién néng san thuc phém. Gia tri san
xudt nganh Coéng Nghiép 6 thang dau nim ting 10.99% so vdi cing ky nim
2010 (6 thang dau nam 2009 ting 43.64%). Tuy nhién quy md cong nghiép con
nho, nang suat lao dong chua cao.

NO6ng - 1am - ngu nghiép: Cac nganh nay trudc nhitng nguy co tai phat dich
bénh hién nay tuy khong ting trudng manh nhung ciing van dam bao cung cip
da nguyén vat lidu cho cic nganh san xuat khac. Ngoai ra véi viéc ung dung
trong tham canh san xuat, nd lyc trong cong tac phong chéng dich trén cay
tréng, vat nuoi cung viéc thyc hién nghiém ngat lich thoi vu da lam cho lgi
nhuan trong san Xuét nong nghiép tang lén.

Dich vu va du lich: Vi tiém ning phong phii, nganh du lich — dich vy trong
nhiing niam qua phat trién manh mé&. Gia tri GDP ting 34.54% so véi cung ki
nim ngoai véi mirc doanh thu trong thang 6 - 2011 udc dat 32 ty dong va 6
thang dau nam dat 194 ty dong, ting 38.43% so voi 6 thang diu nam 2010.

Xuét nhap khiu: Do chiu nhiéu tac dong cta khing hoang kinh té thé giéi

va sy bién dong gia ca, nén xuat nhap khau cia tinh con gdp nhiéu khé khan

SVTH: TRINH THI THUY HOAN - LOP: CP1101 3
MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

Xuét khau trong nhimng thang dau niam tuy ting nhung muc ting rat thip so véi
cung ky nam 2010. Gi4 tri nhap khiu do gi4 hang hoa nhap khiu giam nén chi
bang hon nira so voi cling ky nam 2010. Tong tri gia hang nhap khau thang 6
udc tinh 42.093 ngan USD, tang 41.68% so voi cung ky ndm 2010. Kinh nganh
xudt nhap khiu 6 thang dau nam wdc tinh 217.966 ngan USD, bang 55.24% so
v6i ciing ky nam 2010 va dat 48.44% ké hoach ca nam.

Tém lai v6i vai trd la mot bd phan phat trién kinh té xa hoi cta ving Béc
B0 mot cuc can bang trong co ciu lanh thd toan qudc. Thanh phd Hai Phong da
¢6 nhitng budc tién va phat trién tuong ddi 16n vé moi mit.

2 - Hién trang giao thong dwong b trong khu vuec:

Mang luéi giao thong duong bd va duong thity twong ddi 16n, phan bd
hop 1y ¢6 truc qudc 16 chinh 1a qudc 16 dudng 5, dwdng 10 va nhiéu tuyén tinh
1§, huyén 1o ndi truc nay. Tuy nhién chét lwong con kém.

Qudc 16 5: La tryc quan trong nhét qua dia phén tinh dong vai trd hang
dau trong giao Iwu lién tinh, ndi tinh. Trén tuyén ¢6 mot sb doan bi ngép trong
mua mua vad mot s6 doan bi un tic cuc bo.

Hé théng tinh 16 va huyén 16 cung voi céc truc quéc 16 tao thanh manh
ludi giao thong, phan bd hop 1y, cac tuyén ving nai thuong chay song song vai

dia hinh tu nhién xuyén qua cac khu vuc dan cu va khu céng nghiép.
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I1- CAC PINH HUONG KINH TE XA HQL DU BAO NHU CAU
VAN TAI - SU CAN THIET PHAI PAU TU

1-Nhirng dinh hwéng phat trién kinh té — xa hoi:

Do 12 mét tinh chu yéu 12 san xuit ndng nghiép nén tuy c6 khung hoang
kinh té trong thoi gian qua nhung doi sdng nguoi dan nhét 1a vung nong thon
khong bi anh huong nhiéu. Tuy nhién do tinh hinh gia c tiéu ding dimg & muc
cao, trong diéu kién trén 60% dan cu cia tinh séng nghé nong nghiép c¢6 thu
nhap tuy ting nhung van & mirc trungg binh, vi vay doi sdng van bi anh hudng
dang ké. Dbi voi nhitng ho nghéo va can nghéo cang chiu anh hudng 16n hon vi
chi tiéu dung ctia nhitg ho nay thuong chiém 80% - 90% la dé mua luong thyc,
thuc pham. Pay 1a van dé doi hoi chinh quyén va doan thé cac cap can dic biét
quan tam trong viéc thuc hién chinh sach xa hdi, trién khai cac du an cho vay
hay tao viéc lam va chuong trinh x6a d6i giam nghéo.

D6 vai cong tac xo6a doi giam ngheo, hién tai s¢' Lao Dong va Thuong
Binh x4 hoi d tong hop xong phiéu diéu tra, két qua cho they ty 18 ho nghéo con
5.72%, ty 1€ ho cén nghéo la 13.28%.

Do d6 hudng phit trién cho tinh thanh mot trung tdm kinh té, thuong
mai, du lich cta toan khu vuc, ddu mbi giao thong quan trong vé duong bd
duong thiy. .. cu thé:

- V& cong nghiép:

Coi trong dau tu chiéu sdu, wu tién phat trién quy mo vira va nho voi
cong nghiép tién tién hién dai. Pong thoi xdy dung nhiéu khu cong nghiép méi,
tap trung, lién két lién doanh v6i nudc ngoai dé phat trién cong nghiép xudt
khau, hudéng vao cic nghanh cong nghiép ché bién néng 1am hai san ché bién
gia cong xudt khau. San xuit hang tiéu dung, vat lidu xdy dung.

Quy hoach cac khu cong nghiép k¥ thuat cao voi cac nganh cong nghiép

sach dé khong anh huéng téi canh quan du lich caa khu vuec. ..
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- Vé du lich:

Nghanh dich vu du lich giit vai trd quan trong c6 tiém ning lén la
nghanh miii nhon trong nén kinh té cua tinh. Phin d4u GDP nam 2012 dat 2600
ty ddng va mirc ting trudng binh quan hang nim dat 12%. Pau tu xay dung cac
khu du lich méi...

- Vé néng lam, ngu nghi€p va phat trién noéng thon:

Phén déu gia tri GDP cda nghanh nong 1am ngu nghi€p nam 2012 dat 500
ty dong, phat trién nén noéng nghiép sach theo huéng da dang hod, xay dung
vung cay cong nghiép, tai tao va bao vé khoanh nuéi rung khai thac hop 1y
ngudn tai nguyén thién nhién, 4y khai thac xudt khau 1am mii nhon.

2 - Pinh huéng phit trién giao thong - du bio nhu cu vén tai:

Trén co s& nhimg dinh huéng quy hoach phét trién ving trong diém TP.
Hai Phong dong thoi véi viée hinh thanh céc xa 16 Bac-Nam, can thiét phai xay
dung hé thong co so ha ting k¥ thuat ving ma dic biét 1a mang ludi giao thong
van tai.

V6i su phat trién cia mot chudi cac khu cong nghiép kéo dai du béo
trong nhitg ndm téi nhu cau van tai s& ting manh, ngoai ra con phai xét t6i du
an duong xuyén A s& dugc xdy dung vao nhitng nam tiép theo, luong hang hoa
thong qua sé rat 1on.

3 - Sur cén thiét phai dau tw xay dwng:

Nhu cac ndi dung da phan tich trén, viéc xdy dung cdu qua song Lach
Tray ¢ y nghia to 16n vé mit kinh té, xd hoi chinh tri, vin hoa du lich, an ninh
qudc phong véi TP. Hai Phong noi riéng va ca nude nodi chung.

Viéc dau tu xay dung cau la can thiét vi cac 1y do sau day:

Pdng bo vai viée xdy dung xa 16 Bic-Nam theo chu truong ctia nha nude
phu hop véi nguyén vong chinh dang ctia nhan dan ca nuéc va dia phuong co
duong xa 19 di qua.

DPam bao giao thong thong sudt trén toan tuyén xa 16 Bac-Nam.
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Thu hut bot phuong tién van tai, giam bét luu lwong xe va ach tic trén
qudc 16 5 nhét 1a v& mua 1i.

Pap tmg nhu ciu phat trién giao thong vén tai gop phan phat huy tbt tiém
ning san co, phuc vu chién luoc quy hoach phat trién kinh té xa hoi tinh trong
tuong lai.

Viéc dau tu xay dung tuyén duong trong d6 co cau qua song Lach Tray
cung v6i hé théng cac dudong qudc 16 tinh 16 khac tao nén mang ludi giao thong
van tai lién hoan giira cac mién, ndi cac khu trung tdm kinh té, chinh tri, cong
nghiép, vin hoa gbp phan chuyén dich co ciu lao dong, dan cu, st dung hét dat
dai, dwa cong nghiép 1én mién nui, phat trién von rimg... timg budc xay dung
nén kinh t¢ HDH, CNH, cing c¢b an ninh qudc phong va ting cuong hop tac

quoc te.
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111 - PAC PIEM PIEU KIEN TU NHIEN TAI VI TRi XAY DUNG CAU

1- Pic diém dia chét:

a. Dia chit thuy vin:

Dia chét thuy van gdom hai ngudn nuéc chinh:

Nudc mat: Gom nudc ao ho, nudc song. Luong nudc mat thay doi theo

mua, mua mua nudc 1on, mua khé lugng nudc giam. nudc mat rat phong pha ve

trlr lugng.

Nude ngam: Chu yéu trong tang cat, dong thai, thanh phan hoa hoc phu

thudc vao diéu kién khi tuong thuy van.

Két qua tinh toan thuy van cau nhur sau:

- Muc nuéc lii thiét ké:

MNCN=+2.7m

- Muyc nuéc théng thuyén: MNTT =+1.5m

- Muc nudc thap nhat:

- Khé thong thuyén:

MNTN=-12m

B=60m, H=9.0m

b. Diéu kién dia chit cong trinh:

Két qua khoan tham do dia chét & vi tri xdy dung cau cho thiy céu tao

dia tang ¢ day nhu sau:

- Lép 1: Cat min.

- Lép 2: Sét 1an soi.

- Lop 3: San cat.

- L6p 3: Cat cudi soi chic

Dic didm dia chit H6 khoan 1 | H khoan 2 | H6 khoan3 | Ho khoan4 | H6 khoan 5
' ’ (Km 0+25) | (Km0+125) | (Km0+230) | (Km 0+330) | (Km 0+440)

Lép 1: Cat min 10 8 8 9 12

L6p 2: Sét 1an soi 12 10 10 14 15

Lép 3: San cat - - - - -

Lop 3: Cat cudi i i - i i

s0i chac
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2 - Pic diém khi twgng:

Khi hau mang tinh chét chung cta khi hau nudc ta 1a nhiét d6i gié moia
va mang tinh chat riéng cua khi hau ving Bic bo, mua mua bit ddu tir thang
giita thang 8 dén thang 2 nam sau con lai 1a mua kho.

Nhiét d6 tang dan tir Bic vao Nam, thang néng nhét 1a thang 5-7 nhiét do
¢6 thé t6i 40°C , thang thap nhét 1a thang 2 vao khoang 10.2°C , nhin chung
nhiét d6 trung binh 1a 25°C.

IV- CAC PHUONG AN VUQT SONG VA GIAI PHAP KY THUAT

1- Quy trinh thiét ké

Quy pham thiét ké cau: Quy pham thiét ké ciu cdng theo trang thai gidi
han 22TCN - 272-05 caa B6 GTVT.

2 - Cac thong s6 ky thuit co ban

> Quy moé xdy dung: Cau thiét ké cdu qua song.

Tai trong thiét ké:

+ Hoat tai : Poan xe HL93.

+ Tai trong ngudi di: 300 kg/m* (3kN/m?).

Khé cau: 9 + 2*1.5 m. Trong d6:

+ Phan xe chay: 9m

+ Phén bd hanh: 2*1,5 = 3m.

Khé thong thuyén: Song thong thuyén 13 séng cép IT ¢6 khd thong thuyén H
=9m va Ly = 60m.

3- Phuong 4n két ciu

Viéc lwa chon phuong 4n két cau phai dua trén cac nguyén tic sau:

e Cong trinh thiét k& vinh ciru, c6 két cdu thanh thoat, pht hop voi quy mé
cua tuyén van tai va diéu kién dia hinh, dia chit khu vuc.

e Dam bdo su an toan cho khai thac duong thuy trén song véi quy mo song
thong thuyén cép II.

e Dang két ciu phai ¢6 tinh kha thi, pht hop véi trinh do thi cong trong nudc.
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¢ Gia thanh xay dung hop 1y.

e Cin clr vao cc nguyén tic trén c6 3 phuong an két ciu sau duge lya chon
dé nghién ctru so sanh.

3.1 Phwong dn 1: Cau dam hop BTCT DUL lién tuc 3 nhip cong dam dan,
thi cong theo phuong phap dic hing can bang.

So dd nhip: 33*4 +64 + 92 + 64 + 33*2 (m).

e Chiéu dai toan cau tinh dén dudl mé: Ltc = 440 m.

o Két cAu phan dudi:

+ Mob: M6 nhe BTCT mong coc khoan nhdi ® 1.2 m.

+ Tru ddc, BTCT trén nén mong coc khoan nhdi @ 1.2 m.

3.2 Phuwong dn 2: Cau dam hop BTCT DUL lién tuc 3 nhip cong dam
dan, thi cong theo phwong phap duc hing can bang.

So d6 nhip: 33*4 +53 + 81 + 53 + 33*3 (m).

e Chiéu dai toan cau tinh dén dudl mé: Ltc = 440 m.

o Két cdu phan dudi:

+ M6: M6 nhe BTCT mong coc khoan nhdi @ 1.2 m.

+ Tru ddc, BTCT trén nén mong coc khoan nhdi @ 1.2 m.

3.3 Phwong dn 3: Cau dan thép 5 nhip lién tuc thi cong theo phuong phép
lao kéo doc.

e So dd nhip: 83*5 (m)

e Chiéu dai toan cau tinh dén dudi mé: Ltc = 435(m).

+ M&b: M6 nhe BTCT mong coc khoan nhdi @ 1.2 m.

+ Tru: BTCT trén nén moéng coc khoan nhdi @ 1.2 m.
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PHAN II
THIET KE PHUONG AN SO BQ
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CHUONG 1:

PHUONG AN SO'BO 1
CAU DAM BTCT UST LIEN TUC 3 NHIP + DAM DAN.
(4x33+64+92+64+2x33m)

I.GIOI THIEU CHUNG VE PHUONG AN:
1. So db cau va két ciu pht‘in trén:

- Cau BTCTUST gém 3 nhip lién tuc va dam dan duoc bd tri theo so dd
L.=33*4 + 64 + 92 + 64 + 33*2 (m).

-Khd cauB=9 +2*1.5m

- Cau duoc thi cong theo phuong phap dic hang can bang dbi xtmg tir 2 try.

- Mit cit ngang dam tiét dién hinh vach xién, bé rong ban day thay d6i

tang dan tir gi ra nhip.

1 1

Mo = (55755

)anp = (3.1 + 2.3) M—>Chon Hyyp = 2.6 m

+Hyy = (i+i)thip = (6.2 + 4.6) M—>Chon Hy, = 5.5 m
’ 15 20 ’

(H-h)

- x*+h 0,1 vobi

- Cao d6 day dam thay dbi theo quy luat parabol: y =

L 1a chiéu dai canh hing cong dam bao yéu cau chiu lyc va thim my. Phan mat
ciu cong déu theo duong tron ban kinh R = 4500m.

- Chiéu cao dam din Hy= (1/16 + 1/20 ) Ly, . V6i chiéu dai nhip 1a L= 33
m, két hop véi khd cau B = 9+2*1.5 m chon chiéu cao dam din Hy = 1.65m. Hg
= 1.65m, mit cit ngang cdu c6 5 dam, khoang cach giira cac ddm la s =2.6 m

- Goi cau: Dung gdi cao su chau thép. Khe co gian: Toan cau c6 2 khe co
gidn trén 2 md. Khe co gian cao su.

- Mit xe chay: Bé tong atphan (5 cm) + ting phong nudc (1 cm). Mat cit
ngang ciu tao déc ngang 2% dam bao thoat nudc mit ra 2 phia lan can qua céc
ong thoat nudc.
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- Lan can trén cau dung lan can bang thép dng tron.

2. Két ciu phfin dwoi:

- Mé: Mé U BTCT, mong coc khoan nhdi @ 1.2 m.

- Tru: Try than dac BTCT, mong coc khoan nhdi ® 1.2 m.

3. Vit ligu

- Bé tong: St dung cac loai bé tong sau:

Mac ap dung
400 Dam chi va dam ngang BTCT db tai chd.
350 Coc khoan nhdi, coc dong.
300 MS& tru, lan can, ban qua do.
150 Bé tong tao phang va bit ddy mong.
- C6t thép thuong.
- Thép du tng lyec.

II. SO CHON KiCH THUOC CAU

1. Két cau ph:“ln trén

Cdc kich thiedc chung ciia mdt cdt dam.

* Mat cit ngang dam lién tuc duge chon so bo:

- Mt cit ngang dam lién tuc c6 dang hinh hop, thanh hop xién.

- Chiéu cao ciia dam thay d6i, mét cét try cao 5.5m, tai dot hop long cao 2.6m.

- Chiéu day ban day ciing thay doi, tir 90cm ¢ dinh try va 30cm tai vi tri

gitra nhip.

- Chiéu day ban nap thay dbi: chiéu day suon hop coi nhu khong thay doi

la 45cm. Tai ngoai canh hing va giira nhip bang 25c¢m, tai dau canh hing bang

60cm.

- Lop phi mét cau gdm 5 16p: Lp bé tong atphan: Scm; Lp bao vé

4cm; Lp phong nude : 1em; Pém xi ming : 1em; Lop tao d6 ddc ngang : 1.0 -

12 cm
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Hinh I : mdt cdt ngang dam cau phan dic hang.
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Hinh 2 : Mdt cdt ngang cdau phan nhip dan
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2. Két cAu phan duéi
2.1. Chon cdc kich thuéc so by mé cau.

M0 cau dugce chon so bd 1a mo nang chit U véi kich thude so bd nhu hinh ve.
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2.2. Chon kich thwdc so b tru cdu

Céu tao tru:

- Thén try rong 2.5-3 m theo phuong doc ciu va 9.5m theo phwong ngang
cau, duge vudt tron theo duong tron ban kinh R = 1.75m.

- Bé moéng cao 2.5m, rong 9.6 m theo phuong doc cau, va 11.0 m theo
phwong ngang cau, dugc dit dudi 16p dat tu nhién.

- Dung coc khoan nhdi D120cm, mili coc dit vao 16p san cat.
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Hinh 3: Céu tao tru cau dic hang
11 . TINH TOAN PHUONG AN :
So b khoi lwong cong tac:
IIL1.1 Tinh tdi g, va g,
Tinh todn m6 men do tinh tai 2.
Tinh tai 2 gdm: trong lugng 16p phti mét cau, lan can, go chén:
Ta chon s0 bd ygrer = 7= 2.4 T/Im® = 24 KN/m®,
e Trong luong g chin mat cau:

Jge= 2 X [(0.25 X 0.25 + 0.25 x (0.05/2)] x 1 x 24) = 3.30 (KN/m).

SVTH: TRINH THI THUY HOAN - LOP: CP1101
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Trong lugng cdt lan can, tay vin:

Ta c6 trong lugng lan can:
Oic = (0.25%0.5+0.5x0.35x0.5+0.5x0.25/2+0.5x0.2x0.25/2+0.25x0.075) x 24
Oic= 7.35 (KN/m).
Vay trong lugng cia lan can, tay vin la:
Oic = 7.35 (KN/m).

Trong lugng 16p phii mit cau:

Gom 5 16p: Bé tong atphan : Scmy;
Lép bao vé s dem;
Lép phong nuédce :cm;
Pém xi mang : lemyg

Ldp tao d6 déc ngang: 1.0 — 1.2 cm;
» Chon so bo 16p phu day 12cm.
e Vay trong luong 16p phu mit cau:
Obme = 0.12 x 24 x 10 = 28.8 (KN/m).
Vay trong lugng tinh tai gy:
02= Obme + Jget 1= 28.8 + 3.30 + 7.35 = 39.45 (KN/m).
e Trong luong 16p mat dudng cia toan cau la:

P=15X0gmXL=15x39.45x 418 = 24735.15 (KN).
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Hop luc tinh toan dugc theo cong thirc:
Q=7
Trong do:
Qi = tai trong tiéu chuin
vi=hé sb tai trong
ni=1 h¢ sb diéu chinh

hé sb tai trong dugc 1y nhu sau:

Loai tai trong Heé sb tai trong

Lén nhit | Nho nhat

Téi trong thuong xuyén

DC:c4u kién va céc thiét bi phu 1.25 0.90
DW: L6p pht mit cdu va cac tién ich 15 0.65
Hoat tai:Hé s6 lan m=1, hé s6 xung kich (1+IM)=1.25 1.75 1.00

111.1.2 Tinh tdi:
- Gom trong lwong ban than mé va trong lugng két cdu nhip
II1.1.2.1 Trong lwong két ciu nhip dén:

-Do trong lugng ban than dam duc trude:

8
150
1007 8

150

1650
1650
800

220

600 600

Hinh 4: Mt cdt dau va giita dam dan

SVTH: TRINH THI THUY HOAN - LOP: CP1101 18
MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

Fp= 06924( mz).
Fyi= 1.02(m?).

Dién tich mét cit ngang ddm : Fyq = 4.28 (m?).

Vg = 4.28 x 33 = 141.1 (m?).

_ 4.28x25
33

Ogc = =3.24 (KN/m).

- Do 4 tAm dan va ban duc tai chd:
Vipan+tg= 11 X 0.2 +4 x0.08 x 1.6 =2.712 (m3).
Trong luong tdm dan va ban dbc tai chd:

2.712 x 2
Qoanets = = > = 6.16(KN/m).

- Do dim ngang :

gn=(H - Hp-0.25)(s - buw)(bw/L1) yc
Trong do:

L, = L/n =33/5 = 6.6 (m): Khoang cach giita 2 dim ngang
Thé tich ctia 4 dam ngang:
Vgn = (1.75-0.2 - 0.25 )( 2.2 - 0.20)(0.20/6.6) x 4 = 0.315 (m?).
gn=(1.75-0.2-0.25)( 2.2 - 0.25)(0.25/6.6)x4x24 = 7.56(KN/m).
Viy thé tich cta 6 dam dan la:
Viond =(Vag + Viinra + Van)X6 = (141.1 + 2.712 + 0.315)x6 = 144.027 x 6
=864.162 (m°).
II1.1.2.2 Tinh trong liwgng phin nhip lién tuc
II1.1.2.2.1 Xdc dinh phwong trinh thay déi cao dp ddy dam
- Gia thiét ddy dam thay doi theo phuong trinh parabol, dinh duong parabol
tai mat cét giita nhip.
- Cung Parabol cit truc hoanh tai sat géi cAu bén trai va truc hoanh .
- Phuong trinh c6 dang:

Ho-M) sz,

Yl = 2
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MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

Trong do:

H, =5.5m; hy, = 2,6 m, chiéu cao dam tai dinh tru va tai gitia nhip.

92-2

L : Phéan dai cia canh hang L = = 45(m) .

Thay s6 ta co:

Y1

_(58-2.7)

x2+2.7=0.0013x2+ 2.7

I11.1.2.2.2 Phéin dot dam thi cong

- Chon chiéu dai ddt Ko dac trén dinh tru ¢ chiéu dai la 12 m.

Chia doan thi cong thanh 12 d6t c¢6 chiéu dai mdi d6t nhur sau:

Chiéu dai cac d6t Ky, Ky, Ka, Ky, Ks, ¢6 chiéu dai la 3 m.

Chiéu dai cac d6t K¢ ,K7, Kg ,Kg, Kio, K11, c6 chiéu dai 1a 4 m.

12 3 4 oS 6 7/

—5x5m

Chiéu dai d6t hop long nhip giita va nhip bién 14 2 m

Chiéu dai d6t thi cong trén gian gido 1a 17 m.

ox4dm——

S 9 10 11 12 13

KB| K7| K8| K9IKTQ K11

Hinh 5: So d6 chia dot dam diic hang.

II1.1.2.2.3 Xdc dinh phwong trinh thay déi chiéu day ddy dim

Bé day tai ban day hop tai vi tri bt ky cach giita nhip mot khoang Ly

duogc tinh theo cong thic sau:

Trong do:

Vo-h+

X

h,, hy : Bé day ban day tai dinh tru va gitra nhip=0.9 va 0.3 m.

L, : Chiéu day phan canh hang.
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Thay s vao ta co phuong trinh bac nhét:

Y,=03+ %XLX =0.3 +0.01224L,

Viéc tinh toan khéi luong két cau nhip s€ dugc thuc hién béng cach chia

dam thanh nhitng d6t nho (tring véi dét thi cong dé tién cho viéc tinh toan), tinh

dién tich tai vi tri ddu céc nit, tir 6 tinh thé tich cua cac d6t mot cach twong ddi

bang cach nhan di¢n tich trung binh ciia moi dot vdi chiéu dai cia no.

II1.1.2.2.4 Xdc dinh cao dp mat dam chii

- Mit dam chu dugc thiét ké voi do dde doc 2% , v6i ban kinh cong R =

4200 m.

I11.1.2.2.5 Xdc dinh cdc kich thudc co bén ciia mt cit dam

- Trén co sO cac phuong trinh dudng cong day dam va dudng cong thay

ddi chiéu day ban day lap dugc 6 trén ta xac dinh dugc cac kich thude co ban

cua tung mat cat dam.

N

17m:
Kdg b

x4m

1312 1110 9 8

5x3m
7 6 5 4

5x3m
4 56 7

6x4m
B 9 10 11 12 13

K1TK10|K9 |K8 |K7 K6

K5|K 4 K3k 2| k1

K1 K2 K3 K4KS

Hinh 6: So d6 chia dot diic va da gido.

K6| K7|K8| K9|KT1O K11

4
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Bang tinh toan xac dinh thé tich cac khéi dic hing

L F Yo Ix Jy

TP (cm) Féin | Foan | Boan (cm?) (¥ cm4 cm4
Y>)

1 0 5.50 | 90.0 | 6.00 | 161840 | 293.7 | 5399433512 | 6360837418
2 | 600 | 488 | 0.90 | 6.20 | 158995 | 249.6 | 3839460143 | 5908363517
3 | 300 | 457 | 0.77 | 6.30 | 156845 | 229.8 | 3234744517 | 5693942370
4 | 300 | 429 | 0.71 | 6.39 | 154405 | 211.6 | 2726637121 | 5489144152
5 1300 | 403 | 0.65 | 6.47 | 151965 | 194.8 | 2301971498 | 5295210630
6 | 300 | 3.78 | 0.59 | 6.55 | 149525 | 177.2 | 1896490113 | 5084253259
7 1300 | 3.57 | 0.55 | 6.62 | 146975 | 161.6 | 1572585119 | 4891426904
8 | 400 | 3.37 | 0.50 | 6.68 | 144530 | 148.0 | 1316469026 | 4718324791
9 | 400 | 3.14 | 0.46 | 6.75 | 141880 | 136.4 | 1116534240 | 4566375674
10 | 400 | 2.96 | 0.41 | 6.81 | 138430 | 125.6 | 944591221 | 4420218776
11 | 400 | 2.81 | 0.37 | 6.86 | 134880 | 117.3 | 822117788 | 4304888351
12 | 400 | 2.70 | 0.34 | 6.89 | 128550 | 111.3 | 740545615 | 4221619061
13 | 400 | 2.63 | 0.32 | 6.92 | 122220 | 107.8 | 693929749 | 4171299977
14 | 200 | 2.62 | 0.31 | 6.92 | 115470 | 107.8 | 693929749 | 4171299977
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Bang tinh toan cac kich thuéc co ban ciia mit cit dim chii

STT F a6t (cm?) Chiéu dai (cm) Thé tich (m®)
Kol2 158995 600 111.2965
K1 156845 300 47.0535
K2 154405 300 46.3215
K3 151965 300 45.5895
K4 149525 300 44,8575
K5 146975 300 44,0925
K6 144530 400 43.359
K7 141880 400 56.752
K8 138430 400 55.372
K9 134880 400 53.952
K10 128550 400 51.42
K11 122220 400 48.888
HL/2 115470 200 21.352

Téng: 605.1975 (m®).

% Thé tich bé tong 1/2 phan nhip duc hang la:
V, = 583.8455 m*
Thé tich ctia toan bd phan duc hing: Vg, =583.8455 x 4 = 2335.382
(m°).
Thé tich ctia phan nhip ciu duc hing duc trén gian gido:
Vg = 19 x 21.352 x 2 = 811.376 (m?).
Thé tich ctia d6t hop long nhip giita va nhip bién:
Vi = 2 x 3 x 21.352 = 128.112 (m°).
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Tong thé tich phan nhip lién tuc: Vi = 2335.382 +128.112 + 811.376 =
3274.87 (M°).

Khéi lugng phin ciu lién tuc : Gy = S2/487 *25 — 375 144 (KN/m).
64+92+64

111.1.2.3 Tinh toan khéi lwong méng mé va tru cau

I1.1.2.3.1 Méng mé M;:

'%gu
Q Bo0j700] 1700 Jroo| 1700 | [400 i
5000
o 00 3000 | 1500 1000 500 6000 6000 500
& 13000
fod 1200 2400 | 1200 og Y L/ L/J
o oo 4100 hho 4100 [k
0 = By
000

Chiéu day tuong canh : d = 0.5 m, dién tich tudng canh (hai canh):
2F = 2.(3.0x7.1+ 8.1x2.5 + 5.1x7.1x1/2) = 119.31 (m?).
Thé tich tudng cénh:
Vi =2 Fex05=119.31 x 0.5 = 59.7 (m°).
Thé tich than mé:
Vi =10 x1.5x 6.90 + 0.5 x 2 x 10 = 113.5 (m°).
Thé tich bé mo:
V,=2.0x13.5x 9.6 = 259.2 (m°).

Thé tich da tang:
Vg = 0.2 x 1.0 x 1.0 = 0.20 (m?).
=> Khdi lwong 01 md cau:

Vs = (Vie + Vin + Vp + V) = (119.31 + 113.5 + 259.2 + 0.20) = 492.21 (m’).
G = 411.455 x 25 =12312.75 (KN).
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I11.1.2.3.1.2 Xdc dinh tdi trong tac dung lén mo:
Pudng anh huong tai trong tac dung 1én md:

33

- Tinh tai:
DC = Ping+(6gdam* Gome+Gian cantJan+ o chin) X ©
12312.75+ (6x141.1+ 28.8 + 7.35 + 7.56 + 3.30)x 1/2
27047.4 (KN).

DW=gpx o =28.8x0.5x1x 33 =475.2 (KN).
Hoat tai: xét 3 t6 hop tai trong tac dung 1én mé nhu sau:
+ Xe tai 3 truc va tai trong lan (Ay).

+ Xe tai 2 truc va tai trong lan (Ay).

1A/

Xx1x33

« Xét t hop tai trong A,
3KN/M2
R S S S T S S S T T S S T S S T S S S S S S
—4.3—+—4.3—
9.3KN/M
14 145, 35
| A A A A A A A A A A A
33
, & E
| I R
- Vi t6 hop A; (xe tai thiét ké + tai trong lan + nguoi di bo):
LL= nxmx(1+M]><(p.><y.)+n><m><W| X W
100 1 I an
PLZZXPngug,cho
Trong do
n :sblanxen=2.
m : hé sd lan xe m =1.
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IM:lyc xung kich cuia xe, khi tinh md try dic thi (1+IM/100) = 1.

P; : tai trong tryc xe.

yi: tung d¢ duong anh hudng.

: dién tich dudng anh hudng.

Wian, Pngwei: tai trong lan va tai trong nguoi.

Wisn = 9.3 KN/m. Ppgi = 3.0 KN/m (tinh trén 1m dai).

LL™ = 2x1x1x (145x1+145%0.855 +35%0.739) + 2x1x 9.3x1x 33x1/2

LL™ = 896.58 (KN).

PL=2x3.0x1x33x1/2=99 (KN).

« X6t t6 hop tai trong A,

3KN/M2

L S S T T S T S N T S T T S T S T S N S S N

110,

1.2

9.3KN/M

A 0 S 0 0 0 0 A A O

33

T 0960

LL™=2x1x1x (110 x1+110 x 0.960) + 2x1x 9.3x1x33x1/2 = 738.1 (KN).

PL =2x3.0x1x33x1/2=299 (KN).
LL =max (LL™; LL™) = 896.58 (KN).

Vay td hop HL dugc chon lam thiét ké

Vay toan bd hoat tai va tinh tai tinh toan tac dung Ién bé mo 1a:

Noi luc Nguyén nhan TTGH
DC DW LL PL Cuong do 1
('YD=125) ('YW=15) (YLL=175) ('Yp|_=175)
P(KN) 27047.4 475.2 896.58 99 36246.3
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II1.1.2.3.1.3 Xdc dinh sirc chiu luc nén ciia coc don theo cwong dp dit nén:

Vi cac coc & md duge khoan ngam vao trong da cho nén theo diéu
10.8.3.5 - 22TCN272-05:

bé vac dinh strc khang doc truc cuia coc khoan ngam trong cac hdc da, co
thé bo qua sirc khang mat bén tir tram tich dat phu tang trén.

Trong quy trinh, khong dé cap dén cong thirc tinh toan sirc khang cua coc
khoan trong d4 ctmg, do d6 lay cong thic tinh strc khang d& don vi danh dinh
cua coc dong trong da theo 10.7.3.5 — 22TCN-05.

Qr=3xQyX Kg xd.

Trong do:

3+i H
Ke ——D  (10.7.35-2),vad=1+0.4":<3.4

D
10 [1+300 0. :
5d

Qu- 1a cuong d6 chiu nén doc truc trung binh ctia 161 da (Mpa), q, = 54.2 Mpa.

Trong dé:

d - h¢ s6 chiéu sau khong thir nguyén.
Kgp - 14 hé s6 kha ning chiu tai khong thir nguyén.
Sg- 1a khoang cach cac dudng nut, gia thiét 1ay Sq = 1600 mm.
t4- chiéu rong cac duong nit, ldy t; = 5mm.
D - duong kinh coc. D = 1200mm.
H; - chiéu séu chén coc trong hd da, trung binh 1dy Hg = 1000mm
D; - dwong kinh hé da. Ds = 1300mm.
Tinh duoc:

d=1+2990 04=131<34
1300

Ksp =0.312
G = 3 X 54.2 X 0.312 x 1.31 = 66.46 (Mpa).
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Stre chiu tai tinh toan ctia coc theo cong thirc 10.7.3.2-1 Ia:
Qr= ¢xQn= px0gp.A;
Trong do:
Qr - suc khang tinh toan ctia cac coc.

¢ - hs strc khang d6i voi miii coc duge quy dinh trong bang 10.5.5-3,

liy ¢ =0.5
A, - dién tich mat cét ngang ctia mili coc.
2
Vay ta co: Q, = 0.5 x 66.46 x 3.14 x @ = 37563.192 (KN).

II1.1.2.3.1.4 Xdc dinh sirc chiu tdi trong nén ciia coc nhéi theo vit li¢u
lam coc:
Chon coc khoan nhdi ¢6 duong kinh coc D = 1.2 m, coc dai 30m.
Bé tong M350 c6 R, = 155kg/cm? = 1.55 KN/ cm?.
Cbt chiu lyc 18025 Alll ¢6 F, = 132.54 cm?, R, = 3600kg/cm? = 36KN/
cm-.
Py = ¢.(M.My. Ry.Fy + R, F))
Trong do:
9:hésdudndoc ¢ = 1.
m;: hs diéu kién 1am viéc, do coc duoc nhdi BT theo phuong dung nén my
=0.85
m; : hé sb didu kién lam viéc ké dén bién phap thi cong, m, = 0.7
Fp : dién tich tiét dién coc bé tong.
R, : cuong d6 chiu nén cua bé tong coc.
R, : cudng do caa thép chiu luc.

F. : dién tich cbt thép chiu luc.

2
— P,=1x(1x0.85x 0.7 x 1.55 x 3.14 @ + 36 x 132.54)

= 15196.55 (KN).
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Tu cac két qua tinh dwgc chon stre chiu tai cia coc 1a:
[N]= min(P,; Q) = 15196.55 (KN).
II1.1.2.3.1.5 Xdc dinh 6 lwgng coc trong mé:

P 36264.3

Cong thire tinh toan:n=15x-" =15x———— =35 (coc).
N, 15196.55

Viy ta chon sb Iuong coc trong mot mb 12 6 coc. (1.5 lahé sb xét dén luc

ngang).

111.1.2.3.2 Mong tru Ts ,Tg:

II1.1.2.3.2.1 Khoi lwong bin thin tru Ts Tg:
FO 1000 3000 1000?0 o

12000

0G0q_1500 6000 1500_poGo0! 2500 3000 2500

3100 1200 BO! 1600|1200 4400

x €13.25+0.175x1/2 3 3.5x15.00x 5.0 = 294,56 (m°).

2500
=
=3
=3

600

1200

Thé tich than tru :

1.752

Vi = %x2x3.14><

Thé tich bé tru: V= 2x11.1x9.6+1/2x11.1x9.6 = 266.4 (m°).
Thé tich dé tang : Vg = 1.0 x 1.0x 0.2 =0.2 (m°).

Tdng thé tich try: V= 294.56+266.4+0.2=561.16 (m°).
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Khoi lugng tru: Gy, = 561.16 X 24 = 13467.84 (KN).

Pudng anh hudng tai trong tac dung 1én try gan ding c6 dang tam gi4c:

- Tinh tai:
DC = Pyy+(9dam* Gbme + Jian can + Jgs chan) X ©
= 13467.84 +(472.786 + 28.8 + 7.35 + 3.30)x1/2 x 1 x 170 = 57008(KN).
DW =g, x » =28.8 x 1/2 x 1 x 170 = 2448 (KN).
Hoat tai: xét 3 t6 hop tai trong tac dung 1én mé nhu sau:
+ Xe tai 3 tryc va tai trong lan (A;)
+ Xe tai 2 tryc va tai trong lan (Ay)
+ 90% tai trong 2 Xe tai 3 truc dat cach nhau 15 m va tai trong
1an (Az)
« Xét to hop tai trong A,

N2

P T P S TN A S T A S S N S N N S N N P A S TP S A P S A Y S S T N T S S S S N S T S S S N S W N W e W W W

+4.3+4.3
9.3KN/m

145] 35

LTI II I ITT] llslllHLHHHLHHHHHHHHHHH

1

0.957
0.914
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- Vi to hop A; (xe tai thiét ké+tai trong lan+ngudi di bo):

lan

LL= nxmx(l+%)x(pixyi)+nxmxw X

PL=2P guiX ®
Trong do
n :sblanxen=2.
m: hésdlanxem= 1.
IM:lyc xung kich cua xe, khi tinh mo tru dic thi (1+IM/100) = 1.
P; : tai trong truc xe.
yi: tung d¢ duong anh hudng.
®: dién tich dudng anh hudng.
Wian, Pnguwei: tai trong lan va tai trong nguoi.
Wizn = 9.3 KN/M, Pjgui = 3.0 KN/m.
LLT =2x1x1x (145 x1+145 x 0.957 + 35 0.914) + 2x1x 9.3x 1/ 2x 1x 170
LL™ = 2212.51 (KN).
PL=2x45x1/2x1x170=510 (KN).
« X6t t6 hop tai trong A,

64 3KN/M2 92

S S S S SN S S S S S S S S S S S S S S S S S S S S S SN S S SN S S SN S S S S S S S S S S S S S S S S S S S S S S S S

1.2
i 9.3KN/M
110,

[T TOLHH,LH,H,H,Lllllllllllllllllllllll

-
0.987

LL™= 2x1x1x (110 x1+110 x 0.987) + 2x1x1/2x1x170 x 9.3 = 2018.14 (KN).
PL=2x3x1/2x1x170=510 (KN).

« Xét t hop tai trong As
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3KN/M2
64 92

P T P S TN A S T A S S N S N N S N N P A S TP A P S A T S S S N T S N S T N S T N S S N S W N W e W W

3443 3+4.3
14%%5 35 * 145, 145 |35 S
LITTT T T T LTI T I uuuj TT I TTITTTI T T T I T T IIIIL]

0.764 [
0732 p|

1

0.939

LL™ = 2x1x1x (145x1+145% 0.939 + 35x 0.957 +145 x 0.807 +145x 0.764 + 35x 0.732)
+2x1x1/2x1x9.3x170
= 2717.13 (KN).
LL"as = 0.9 x LL = 0.9 x 2717.13 = 2445.42 (KN).
PL=2x45x1/2x1x170=510 (KN).
LL = max(LL™; LL™" LL™ a3) = 2445.42 (KN).
Vay td hop HL dugc chon lam thiét ké

Viy toan bd hoat tai va tinh tai tinh toan tic dung Ién bé tru la:

Noi luc Nguyén nhan TTGH
DC DW LL PL Cuong do 1
(10=1.25) | (w=15) | (yu=175) | (yp=1.79)
P(T) 57008 2448 2445.42 510 82954.385

111.1.2.3.2.3 Xdc dinh sé lwong coc ciia tru T5:
Cong thuc tinh toan:

n:1.5xp—m:l.5
N

82954.385
x 2£FI 909

=8.18 coc
15196.55 ’

Vay ta chon sb lwong coc trong mot mb 13 9 coc (1.5 lahé s6 xét dén luc

ngang).
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111.1.2.3.3 Duw kién phwong dn thi cong:

a.Thi cdng md cau

Buwée 1 : San Gi mat béng, dinh vi tim md.

Budéc 2 : Thi cong coc khoan nhdi :

- Xéac dinh vi tri tim cac coc tai méng md.

- Dung gi4 khoan Leffer ha dng véach thi cong coc khoan nhoi.

- Lap dat hé théng cung cdp dung dich Bentonite, hé¢ théng bom thai vira
mun khi khoan coc.

- Dung may khoan tién hanh khoan coc.

- Ha léng cOt thép, dd bé tong coc.

Bude 3 : Dao dit hd mong:

- Dung may xtic két hop véi thii cong dao dat hd méng dén cao d¢ thiét ké.

- Pat may bom hut nuée hé mong dong thoi dit khung chéng coc van thép.

- Xur Iy déu coc khoan nhoi.

Budre 4: Thi cong bé md, than mo, tuong canh:

- Vésinh, ddm chat day hd méng, d6 bé tong 16t day 10cm.

- Lap dat cbt thép, dung van khudn, bd bé tong bé moéng, ding may dé
bom bé tong.

- Lép dat cbt thép, dung van khudn, bd bé tong xa mil, tudng dinh, tudng canh.

Buwéc 5 : Hoan thién md:

- Dép dét sau md, lép dat ban dén, xdy chan khay, tir non.

- Hoan thién mé cau.

b.Thi cong tru

Buwée 1 : Xac dinh chinh x4c vi tri tim coc ,tim dai:

- Xay dung hé théng coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap.

- Dung gi4 khoan Leffer ha éng vach thi cong coc khoan nhdi.
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Bude 2 : Thi cong coc khoan nhoi:

- Liap dat hé théng cung cdp dung dich Bentonite, hé théng bom thai vita
mun khi khoan coc.

- Dung may khoan tién hanh khoan coc.

- Ha long cot thép, d6 bé tong coc.

Budée 3 : Thi cong vong vay coc van:

- Dinh vi khu vuc dong vong vay coc van.

Lip dung vanh dai trong va ngoai.

bong coc dén do sau thiét ké.

- Lap dat may bom x6i hut trén hé ndi, x6i hiit dat trong hd mong dén do
sau thiét ké.

Buée 4 : Thi cong bé mong:

- D6 bé tong bit day, hut nuée hd mong.

- Xir Iy dau coc khoan nhoi.

- Lip dung van khuon, cdt thép, d6 bé tong bé mong.

Budée S: Thi cong than tru:

- Lap dung van khudn, cdt thép, do bé tong than tru.

Buwéc 6: Hoan thién tru:

- Hoan thién thao d& gian gido van khuon.

- Giai phong long song.

¢.Thi cong két cAu nhip

Bude 1: Thi cong khdi K, trén dinh céc try T1, T6 va thi cong phan nhip
dan 2 dau cau bang lao kéo doc:

1. Tap két vat tu, thiét bi phuc vu thi cong lao kéo dam dn 2 dau cau, tién
hanh lao kéo dim

2. Chuén bj vat tu, thiét bi cho thi cong ddm hop lién tuc

3. Thi cong duc cac khéi dinh tru K.
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- Lap dung hé da gido mo rong tru.

- Lap dung gia 3 chan dé lao kéo dam dan 2 déau cau.

- Dy g luc cac b6 cap trén cac khdi Ko.

- Lap dat van khuon, cbt thép, d6 bé tong khdi Ko.

- C dinh céc khdi K va than tru thong qua céc thanh dy ung luc.

- Khi bé téng dat cuong do, thao d& da gido mo rong try.

Bude 2 : Puc hing cin bang:

1. Thi cong cac ddt tiép theo ddi ximg qua try.

- Lép dung cac cap xe dic can béng 1én céc khéi Ko, lép dat van khuén, cbt

thép, 6ng ghen.

- D6 bé tong cac dbt duc trén nguyén tic dbi ximg can bang qua cac tru.

- Khi bé tong du cudng do theo quy dinh, tién hanh cing kéo cdt thép.
2. Thi cong ddt duc trén da gido.

- Lap dyng try tam, da gido van khuon.

- Lap dung van khuon, ¢t thép, ong ghen.

- D6 bé tong, cing kéo cdt thép khi bé tong dat cudong do theo quy dinh.
- Bom vira ng ghen.

Buwée 3 : Hop long nhip bién:

- Di chuyén xe diic vao vi tri d6t hop long, dinh vi xe dic.

- Can chinh cac dau dam trén mit b.%mg va trén tric doc.

- Dung cac thanh chéng tam, cing cac thanh DUL tam thoi.

- Khi bé tong du cudng do, tién hanh cing kéo cdt thép.

- Bom vita 6ng ghen.
Buwéc 4 : Hop long nhip chinh:

Trinh ty nhu trén.

Bude 5 : Hoan thién ciu:

Hoan thién cu. Thanh thai 10ng song.
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I11.1.2.3.4 LAP TONG MUC PAU TU

Béng thong ké vt liéu phuong an cau lién tuc 3 nhip + dam dan.

Pon Khéi Pon gia [Thanh tién

TT Hang muc vi luong (@) (d)

| Két ciu phfin trén d 63,088,328,200
1 [Bétong dam LT 3nhip m’ 3274.87 |15,000,000 [49,123,050,000
2 [Bétong nhip din m’ 864.16 | 15,000,000 |12,962,400,000
3 [Bétong at phan mat ciu m® 283.5 2,000,000 567,000,000
4 |B&tdng lan can m? 74.89 2,000,000 149,780,000
5 |Cét thép lan can Tan 11.234  [15,000,000| 168,510,000
6 (Goi dam lién tyc céi 4 5,000,000 20,000,000
7 |Khe co gian khe 8 3,000,000 24,000,000
8 |L&p phong nude m? 48.235 120,000 5,788,200
9  [Ong thoat nude ong 22 3,000,000 66,000,000
10 [Pén chiéu sang Cot 12 150,000 1,800,000
Il |Két cdu phin duwdi d 21,663,679,875
1 [Bétong md m’ 544,51 | 2,000,000 |1,089,020,000
2 [Bétong tru m’ 1346.78 | 2,000,000 |2,693,560,000
3 [C6t thép md T 81.6765 |15,000,000 | 1,225,147,500
4 (Cot thép try T 202.017 | 15,000,000 | 3,030,255,000
5 |CockhoannhéiD=12m| m 2160 5,000,000 |10,800,000,000
6 (Cong trinh phy trg % 15 1+2+3+4+5| 2,825,697,375
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I |Pwong hai dau ciu 162,214,800
1 [Pap dat m® 1865.16 30,000 55,954,800
2 [Méng + mat duong m? 708.4 150,000 106,260,000

Al |Gi4 tri dy toan xdy lip chinh | d 1+11+111 84,914,222,875

All [Gia tri xay lap khac % 15 Al 12,737,133,431

A |Gia tri du toan xay lip d Al+All 97,651,356,306
B [Chi phi khéac % 10 A 9,765,135,631
C [Truot gia % 3 A 2,929,540,689
D [Du phong % 5 A+B  [107,416,491,937

Téong mirc dau tw d A+B+C+D 217,762,524,563
Pon gid cho Im* mdt cdu | d 38,589,850
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CHUONG 2:

PHUONG AN SO BO
CAU DAM BTCT UST LIEN TUC 3 NHIP + DAM DAN.
(4x33+53+81+53+3x33m)
I.GIOI THIEU CHUNG VE PHUONG AN:
1. So dé cau va két cdu phin trén:
- Cau BTCTUST gdm 3 nhip lién tuc va dam dan duoc bd tri theo so do
L= 33*4 + 53 + 81 + 53 + 33*3 (m).
-Khdé cauB=9+2%1.5m

- Ciu dugc thi cong theo phuong phap duc hang can bing ddi xting tir 2

tru.
- Mit cit ngang dam tiét dién hinh vach xién, bé rong ban day thay doi
tang dan tir gbi ra nhip.
_(1 1 _ —
+ Hypp = (%+%) Ly, = (2.7 = 2.1) m—>Chon Hyyp = 2.4 m

+Hy, = (i+iJth,p = (5.53 + 4.15) m—>Chon Hy, = 45 m
’ 15 20 ’

- Cao 40 day dam thay d6i theo quy luat parabol: y =

sz +h 0,1 vdéi

L 14 chiéu dai canh hing cong dam bao yéu cau chiu lyc va thim my. Phan mat
ciu cong déu theo duong tron ban kinh R = 4500m.

- Chiéu cao dam din Hy= (1/16 + 1/20 ) Ly, . Vi chiéu dai nhip 1a L= 33
m, két hop véi khod cau B = 9+2*1.5 m chon chiéu cao dam din Hy = 1.65m. Hq
= 1.65m, mit cit ngang ciu c6 5 dam, khoang cach giita cic dam las =2.7 m

- Goi cau: Dung gdi cao su chau thép. Khe co gidn: Toan ciu c6 2 khe co
gidn trén 2 mb. Khe co gidn cao su.

- Mit xe chay: Bé tong atphan (5 cm) + ting phong nudc (1 cm). Mat cit
ngang cau tao déc ngang 2% dam bao thoat nudc mit ra 2 phia lan can qua cac

ong thoat nudc.
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- Lan can trén cau dung lan can bang thép dng tron.

2. Két ciu phfin dwoi:

- Mé: Mé U BTCT, mong coc khoan nhdi @ 1.2 m.

- Tru: Try than dac BTCT, mong coc khoan nhdi @ 1.2 m.
3. Vit lieu

- Bé tong: St dung cac loai bé tong sau:

Mac ap dung
400 Dam chi va dam ngang BTCT db tai chd.
350 Coc khoan nhdi, coc dong.
300 MS& tru, lan can, ban qua do.
150 Bé tong tao phang va bit ddy mong.
- C6t thép thuong.
- Thép du tng lyec.

II. SO CHON KiCH THUOC CAU

1. Két cau ph:“ln trén

Cdc kich thiedc chung ciia mdt cdt dam.

* Mat cit ngang dam lién tuc duge chon so bo:

- Mt cit ngang dam lién tuc c6 dang hinh hop, thanh hop xién.

- Chiéu cao ctia dim thay ddi, mat cat tru cao 4.5m, tai dot hop long cao 2.4m.

- Chiéu day ban day ciing thay doi, tir 80cm ¢ dinh try va 30cm tai vi tri
gitta nhip.

- Chiéu day ban ndp thay doi: chiéu day suon hop coi nhu khong thay doi la
50cm. Tai ngoai canh hing va giita nhip bang 50cm, tai diu canh hang bang 30cm.

- Lop phii mat cau gom 5 16p: Lp bé tong atphan: Scm; Lp bao vé :

4cm; Lop phong nudce : 1em; Pém xi mang : 1em; Lép tao do dbe ngang : 1.0 -

12 cm
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Hinh I : mat cat ngang dam cau phan duc hang.
1/2 MAT CAT TAI GOI 1/2 MAT CAT GIUA NHIP
13500
500 1500 250 9000 250 1500 500
b 11 - 11 0

2

I |250
T

Hinh 2 : Mt cdt ngang cau phan nhip dén

500, 700
N

i

5001, 700

1650

2600 4[ 2600 2600 4{ 1300 4{ | 250

2. Két cAu phan dudi
2.1. Chon cic kich thwde so b mé ciu.

M0 cau dugc chon so bd 1a mo nang chit U véi kich thudce so bd nhu hinh
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2.2. Chon kich thwéc so bj tru cau

Chu tao tru:

- Thén try réng 3 m theo phuong doc cdu va 9.5m theo phuong ngang
clu, duoc vudt tron theo duong tron ban kinh R = 1.75m.

- Bé moéng cao 2.5m, rdng 9.6 m theo phuong doc cAu, va 13.0 m theo
phuong ngang cau, dugc dit dudi 16p dat tu nhién.

- Dung coc khoan nhdi D120cm, miii coc dit vao 16p san cat.

MAT CAT TRU T4,T7

13500 3000
15001000137510001375101375100()‘137510_()[')1500‘ 1100000

o 22
e 506 = 2

e | [TeE[ &

< SB E

2250

(566

16050
11500
16050

13550

B 2
1500 o 1500 [ A
g 01500, o 1150058 o 6 )
il | & |
?D 2000 3100 §12000 3100 120 OQ‘I 60012002400 LZ/%@W
& & B

Hinh 3: Cdu tao tru cau diic hing

SVTH: TRINH THI THUY HOAN - LOP: CP1101 41
MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

II1 . TINH TOAN PHUONG AN :
So b khoi lwgng cong tac:
IIL1.1 Tinh tdi g, va g,
Tinh todn m6 men do tinh tai 2.
Tinh tai 2 gdm: trong lugng 16p phu mét cau, lan can, g& chén:
Ta chon s0 bd ygre; = 7. = 2.4 T/Im® = 24 KN/m?,
e Trong lugng g chan mit cau:
Ogc= 2 X [(0.25x 0.25 + 0.25 x (0.05/2)] x 1 x 24) = 3.30 (KN/m).

e Trong lugng cdt lan can, tay vin:

Ta c6 trong lugng lan can:
Oic = (0.25%0.5+0.5x0.35x0.5+0.5x0.25/2+0.5x0.2x0.25/2+0.25x0.075) x 24
Oic= 7.35 (KN/m).
Viy trong lugng cua lan can, tay vin la:
Oic = 7.35 (KN/m).

Trong lugng 16p phi mit cau:

Gom 5 16p: Bé tong atphan 1 Scmy;
Lép bao vé s 4dem;
Lép phong nuéc : lem;
bém xi mang : lem;

Ldp tao 6 doc ngang: 1.0 — 1.2 cm;
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» Chon so bo 16p phu day 12cm.
e Vay trong lugng 16p phu mit cau:
Obme = 0.12 x 24 x 10 = 28.8 (KN/m).
Vay trong lugng tinh tai g»:
02= Obme + Jget 1= 28.8 + 3.30 + 7.35 = 39.45 (KN/m).
e Trong luong 16p mat duong cia toan cau la:
P=15X0gmXL=15x39.45x4=24735.15 (KN).
Hop luc tinh toan dugc theo cong thirc:
Q=2 1m7Q
Trong do:
Q; = tai trong tiéu chuén
vi = hé sb tai trong
ni =1 hé s diéu chinh

hé sb tai trong dugc léy nhu sau:

Loai tai trong Hé sb tai trong

Lén nhét

Nho nhét

Tai trong thuong xuyén

DC:c4u kién va céc thiét bj phu 1.25 0.90
DW: Lép pht mét ciu va céc tién ich 15 0.65
Hoat tai:Hé s6 lan m=1, hé s6 xung kich (1+IM)=1.25 1.75 1.00
III.1.2 Tinh tdi:
- Gom trong lwong ban than mé va trong lugng két cdu nhip
II1.1.2.1 Trong lwgng két ciu nhip dén:
-Do trong lugng ban than ddm duc trude:
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Hinh 4: Mt cdt dau va giita dam dan
F|/2 =0.69 ( mz).

Fei=1.02( m?).
Dién tich mit cit ngang dim : Fyq = 4.28 (m?).
Thé tich ctia két cau dam cha nhip dén 1a:

Vg = 4.28 x 33 = 141.1 (m°).

— 4.28x24
33

= 3.11 (KN/m).

dc

- Do 4 tAm dan va ban duc tai chd:
Viansg= 11 X 0.2 + 4 X 0.08 x 1.6 = 2.712 (m°).
Trong lugng tdm dan va ban dic tai chd:

_ 2.712x25

Oban+td = T = 616(KN/m)

- Do dam ngang :

gn=(H - Hp-0.25)(s - bw)(bw/L1) yc
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Trong do:
L, = L/n =33/5 = 6.6 (m): Khoang cach giita 2 dim ngang
Thé tich ctia 4 dAm ngang:
Vgn = (1.75-0.2 - 0.25 )( 2.2 - 0.20)(0.20/6.6) x 4 = 0.315 (m?).
gn=(1.75-0.2-0.25)( 2.2 - 0.25)(0.25/6.6)x4x24 = 7.56(KN/m).
Viy thé tich cta 6 dam dan la:
Viond =(Vag + Vibinra + Van)X6 = (141.1 + 2.712 + 0.315)x6 = 144.13 x 6
=864.76 (M°).
I11.1.2.2 Tinh trong luong phfin nhip lién tuc
II1.1.2.2.1 Xdc dinh phwong trinh thay déi cao dp ddy dam
- Gia thiét ddy dam thay ddi theo phuong trinh parabol, dinh duong parabol
tai mat cét giita nhip.
- Cung Parabol cit truc hoanh tai sat gdi cau bén trai va truc hoanh .
- Phuong trinh c6 dang:

H -h
( pL2 m) .X2+hm

Yl =
Trong do:
Hp,=4.5m; hy=2,4m, chiéu cao dam tai dinh tru va tai gitra nhip.

L : Phan dai cia canh hang L = % =39.5(m).

Thay sb ta co:

_(58-2.7)

Y, x2+2.7=0.0013x2+ 2.7

II1.1.2.2.2 Phén dét dam thi cong

- Chon chiéu dai d6t K, dic trén dinh tru c6 chiéu dai la 12 m.

- Chia doan thi cong thanh 11 d6t c6 chiéu dai mdi dét nhur sau:
Chiéu dai cac ddt Ky, Kp,c6 chidu dai 1a 3 m.

Chiéu dai cac d6t, K3 c6 chiéu dai a 3.5 m.
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Chiéu dai cac d6t Ky, Ks, Kg, K7, Kg ,Kg, c6 chiéu dai 4m

- Chiéu dai ddt hop long nhip giita va nhip bién 13 2 m

- Chiéu dai ddt thi cong trén gian gido 1a 13.5 m.

2m

12 3 4 5 6 7 8 9 10

<N

Hinh 5: So do chia dot dam diic hang.
II1.1.2.2.3 Xdc dinh phwong trinh thay déi chiéu day ddy dam
Bé day tai ban ddy hop tai vi tri bt ky cach giita nhip mot khoang Ly

dugc tinh theo cong thirc sau:  Y,=h +@x L,

Trong do:
h,, hy : Bé day ban day tai dinh tru va gitra nhip = 0.8 va 0.3 m.
L, : Chiéu day phan canh hang.

Thay s vao ta ¢ phuong trinh bac nhét:
Y,= 03+ %XLX = 0.3+0.01224L,

Viéc tinh toan khéi lugong két cau nhip s€ dugc thuc hién b?mg cach chia
dam thanh nhitng d6t nho (tring véi d6t thi cong dé tién cho viée tinh toan), tinh
dién tich tai vi tri ddu céc niit, tir d6 tinh thé tich ciia cac d6t mot cach twong ddi
bang cach nhéan dién tich trung binh cia mdi d6t vai chiéu dai ciia no.

111.1.2.2.4 Xdc dinh cao dp mat dam chii
- Mit dam chii dugc thiét ké voi do doc doc 2% , voi ban kinh cong R =

4200 m.
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II1.1.2.2.5 Xdc dinh cdc kich thwéc co bin ciia mdt cit dim

- Trén co s& cac phuong trinh dudng cong day dam va dudng cong thay doi

chiéu day ban day lap dugc ¢ trén ta xac dinh dugc cac kich thudce co ban cta

ting mat cit dam.

x4m

1 10

I

9 8

7

Smr2x3m
6 J4

2x3mMT3.5m
4 —L 6

7 8 9

6x4m

10 N1 2

PN

[K[ k9] ks | k7| K6 | K5 |ka

K3 k2| K1

Ko|Ko| k1 |k2| K3

Hinh 6: So' do chia dot diic va da gido.

k4| K5 | K6 K7 | K8 K9 [Ke]

Bang tinh toan xac dinh thé tich cac khéi dic hing

| | M | Ho | B | Yo > Y

(cm) (cm?d) | (Y1-Y2) cmé cm4
1 0 450 | 0.8 | 6.00 | 159810 | 293.7 |5399433512 | 6360837418
2 | 600 | 404 | 0.69 | 6.19 | 147600 | 249.6 | 3839460143 | 5908363517
3 (300 3.77 | 0.63 | 6.3 | 145900 | 229.8 |3234744517 | 5693942370
4 | 300 | 3.52 | 057 | 6.39 | 143920 | 211.6 | 2726637121 | 5489144152
5 | 350 | 3.23 0.5 | 6.47 | 139700 | 194.8 |2301971498 | 5295210630
6 | 400 | 2.98 | 0.44 | 6.55 | 135400 | 177.2 | 1896490113 | 5084253259
7 1400 | 2.78 | 0.39 | 6.62 | 129270 | 161.6 |1572585119 | 4891426904
8 [ 400 | 2.62 | 0.35 | 6.68 | 123070 | 148.0 | 1316469026 | 4718324791
9 | 400 2.5 0.32 | 6.75 | 116650 | 136.4 | 1116534240 | 4566375674
10 | 400 | 2.43 | 0.31 | 6.81 | 110140 | 125.6 | 944591221 | 4420218776
11 | 400 2.4 0.3 | 6.86 | 104140 | 117.3 | 822117788 | 4304888351
12 | 200 24 | 0.30 | 6.00 | 103000 | 107.8 | 693929749 | 4171299977
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Bang tinh toan cac kich thuéc co ban ciia mit cit dim chii

STT Fiae (cm?) | Chidu dai (cm) Thé tich (m®)
Kol2 147600 600 88.56
K1 145900 300 43.77
K2 143920 300 43.176
K3 139700 350 48.895
K4 135400 400 54.16
K5 129270 400 51.708
K6 123070 400 49.228
K7 116650 400 46.66
K8 110140 400 44,056
K9 104140 400 41.656
HL/2 103000 200 20.6
Tdng :532.469 (m°).

% Thé tich bé tong 1/2 phan nhip dac hing la:
V, =511.87m’
Thé tich ctia toan bo phan duc hing: Van =511.87 x 4 = 2047.5 (m°).
Thé tich ctia phan nhip ciu duc hing duc trén gian gido:
Vg = 19X 20.6 x 2 = 782.8 (m).
Thé tich ctia d6t hop long nhip giita va nhip bién:
Vi =2x3x20.6=123.6 (m).
Téng thé tich phan nhip lién tyc: Vy; = 2047.5 +123.6 + 782.8 = 2953.9(m°).

Khéi lugng phin ciu lién tuc : Gy = 22229 2% ~ 394 9 (KN/m).
53+81+53
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111.1.2.3 Tinh todn khoi lwong méng mé va tru ciu
II1.1.2.3.1 Méng mo M,:
I1.1.2.3.1.1 Khéi lwong mo:

— 50 30 100
1l£/< 150 150
| 2& T T T 1

590
440 420 440
lsol—a00—L 1501001 50 0 500 o
zTi

121 0 6l 124‘5 31 11100 31 121 (}jo
“’%‘.’2&J % Eﬁ 75 75

Chiéu day twdng canh : d = 0.5 m, dién tich tudng canh (hai canh):
2F = 85,32(m?).
Thé tich tudng canh:
V=2 Fex0.5=28532x0.5=42.66 (m°).
Thé tich than mé:
Vi =11 x1.5x5.90 + 0.3 x 1.7 x 11 = 103(m°).
Thé tich bé mé:
Vp=2.0x11x9.6 =211.2 (md).
Thé tich da tang:
Vg =0.2x1.0x1.0=0.20 (m°).
=> Khéi lwong 01 md ciu:
Vs = (Vi + Vin + Vp + Vi) = (42.66 + 103 + 211.2 + 0.20) = 357.06 (m°).
G = 411.455 x 24 = 8569.44 (KN).
II1.1.2.3.1.2 Xdc dinh tdi trong tdc dung lén mo:

Pudng anh huong tai trong tac dung 1én mé:
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33

- Tinh tai:

1A/

DC = P.m¢t+(69dam* Jomet Jian cantJant Qe chin) X ©

23314 (KN).

8569.44+ (6x141.1+ 28.8 + 7.35+ 7.56 + 3.30 )x 1/2 x 1 x 33

DW=gpx 0 =28.8x0.5x1 x 33 =475.2 (KN).

Hoat tai: xét 3 to hop tai trong tac dung 1én mé nhu sau:

14

+ Xe tai 3 truc va tai trong lan (Ay).

+ Xe tai 2 truc va tai trong lan (A,).

« X6t t6 hop tai trong A,
3KN/M2

P S S S S S S S S S S S S S S S S S S S S S S

43—+ 43

9.3KN/M

145 35

| A A A A A A A A A A A
33
|

- V6i td hop Ay (xe tai thiét ké + tai trong 1an + ngudi di bo):

LL= nxmx(l+%)x(pixyi)+nxmxw X @

PL =

2 X Pogyei X @

Trong do

n :solanxen=2.

m : hé s6 lan xe m =1.

lan

IM:lyc xung kich cua xe, khi tinh mo tru dic thi (1+IM/100) = 1.

P; : tai trong truc xe.
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yi: tung do duong anh hudng.

o: dién tich dudng anh hudng.

Wian, Prgwoi: tai trong lan va tai trong nguoi.

Wizn = 9.3 KN/m. Ppgi = 3.0 KN/m (tinh trén 1m dai).
LL™ = 2x1x1x (145 x1+145 x 0.855 + 35x 0.739) + 2x1x 9.3x1x 33x1/2
LL™ = 896.58 (KN).
PL=2x45x1x33x1/2=99 (KN).

* X6t t6 hop tai trong A,

3KN/M2
R S S S S S S T S S S S S S S S S S S R
1.2
— 9.3KN/M
110 10
S A A A A A S A A O O A
33

LL™=2x1x1x (110 x1+110 x 0.960) + 2x1x 9.3x1x 33x1/2 = 738.1 (KN).

PL =2x45x1x33x1/2=99 (KN).
LL =max (LL™; LL™) = 896.58 (KN).
Viy t6 hop HL dugc chon lam thiét ké

Viy toan bd hoat tai va tinh tai tinh toan tic dung Ién bé m 1a:

Noi luc Nguyén nhan TTGH
DC DW LL PL Cuong do 1
(10=1.25) | (w=15) | (yu=1.75) | (yp=1.75)
P(KN) 23314 475.2 896.58 99 31597.6
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II1.1.2.3.1.3 Xdc dinh sicc chiu liwc nén ciia coc don theo cwong dp dit nén:

Vi cac coc & md duge khoan ngam vao trong da cho nén theo diéu
10.8.3.5 - 22TCN272-05:

bé vac dinh strc khang doc truc cuia coc khoan ngam trong cac hdc da, co
thé bo qua sirc khang mat bén tir tram tich dat phu tang trén.

Trong quy trinh, khong dé cap dén cong thirc tinh toan sirc khang cua coc
khoan trong d4 ctmg, do do6 lay cong thirc tinh strc khang d& don vi danh dinh
cua coc dong trong da theo 10.7.3.5 — 22TCN-05.

Qr=3xQyX Kg xd.

Trong do:

3+S—d H
Kep ——D2  (10.7.3.5-2), vad = 1+0.4 s <34

D
10 [1+300 0 :
S

gu- 1a cuong d6 chiu nén doc truc trung binh cia 16i da (Mpa), q, = 54.2

Trong do:

Mpa.
d - hé s6 chiéu sau khong thir nguyén.
Kgp - 1a hé sb kha nang chiu tai khong thir nguyén.
Sg- 1a khoang cach cac duong nut, gia thiét 1ay Sq = 1600 mm.
t;- chiéu rong cac dudng nit, ldy t; = 5mm.
D - duong kinh coc. D = 1200mm.
H; - chidu sdu chén coc trong hd d4, trung binh 1dy H = 1000mm
D, - duong kinh hé da. D, = 1300mm.
Tinh duoc:

d=1+99 04=131<34
1300

Ksp =0.312
Op = 3% 54.2 x 0.312 x 1.31 = 66.46 (Mpa).
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Stre chiu tai tinh toan ctia coc theo cong thirc 10.7.3.2-1 a:
Qr= ¢xQn= ¢x0p.As

Trong do:
Qr - suc khang tinh toan ctia cac coc.

¢ - hs strc khang d6i voi miii coc duge quy dinh trong bang 10.5.5-3,

liy ¢ =0.5
A, - dién tich mat cét ngang ctia mili coc.
2
Vay ta co: Q, = 0.5 x 66.46 x 3.14 x @ = 37563.192 (KN).

II1.1.2.3.1.4 Xdc dinh sirc chiu tii trong nén ciia coc nhéi theo vit liéu
lam coc:
Chon coc khoan nhdi ¢6 duong kinh coc D = 1.2 m, coc dai 30m.
Bé tong M350 c6 R, = 155kg/cm? = 1.55 KN/ cm?.
Cbt chiu lyc 18025 Alll ¢6 F, = 132.54 cm?, R, = 3600kg/cm? = 36KN/
cm-.
Py = ¢.(M.M,. Ry.Fy + R, F))
Trong do:
9:hésdudndoc ¢ = 1.
m;: hs diéu kién 1am viéc, do coc duoc nhdi BT theo phuong dung nén my
=0.85
m; : hé sb didu kién lam viéc ké dén bién phap thi cong, m, = 0.7
Fp : dién tich tiét dién coc bé tong.
R, : cuong d6 chiu nén cua bé tong coc.
R, : cudng do cia thép chiu luc.

F. : dién tich cbt thép chiu luc.

2
— P,=1x(1x0.85x 0.7 x 1.55 x 3.14 @ + 36 x 132.54)

= 15196.55 (KN).
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Tu cac két qua tinh dwgc chon stre chiu tai ciia coc 1a:
[N]= min(P,; Q) = 15196.55 (KN).
II1.1.2.3.1.5 Xdc dinh 6 lwgng coc trong mé:

P 31597.6

Cong thirc tinh toan:n=15x-" =15x——"=3.2 (cQc).
N, 15196.55

Viy ta chon sb Iuong coc trong mot mb 12 6 coc. (1.5 lahé sb xét dén luc
ngang).
111.1.2.3.2 Mong tru Ts, Tg:

II1.1.2.3.2.1 Khoi lwong bdn théan tru Ts:

| o ‘

I ~| I

| An |

I ‘TV‘

I I

I I

! |

I I

! |

I I

51 |
g ‘ e |
5 ! ! [

I I
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! |

I I

! |

| |

l 5 ‘

| . |
(l*75~*175—¥250—l;250*'*175—*7 £ 50——255—— 3&07*255—Dj0

%0 ‘ 100 ‘z o g 9@130

Thé tich than tru :

2
L7 (13.25+0.175x1/2 3 35x15.00x5.0 = 204.56 (m°).

Vi = %x2x3.14><

Thé tich bé tru: V= 2x11x9.6+1/2x11x9.6 =264 (M°).
Thé tich da tang : V&= 1.0 x 1.0x 0.2 = 0.2 (m).
Tdng thé tich try: V= 294.56+264+0.2=558.76 (M°).
Khéi luong try: Gy, = 558.76 X 24 = 13410.24 (KN).

SVTH: TRINH THI THUY HOAN - LOP: CP1101 54
MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

I11.1.2.3.2.2 Xac dinh tadi trong tac dung lén tru:

Puodng anh hudng tai trong tac dung 1én tru gan diing c6 dang tam giac:

- 53 81 |

- Tinh tai:
DC = Pyt (Gaam™ Gome + Gian can + G chan) X O
= 13410.24 +(472.786 + 28.8 + 7.35 + 3.30)x1/2 x 1 x 134 = 57008(KN).
DW =g, x @ = 28.8 x 1/2 x 1 x 134 = 2448 (KN).
Hoat tai: xét 3 to hop tai trong tac dung 1én mé nhur sau:
+ Xe tai 3 truc va tai trong lan (A;)
+ Xe tai 2 tryc va tai trong lan (A,)
+90% tai trong 2 Xe tai 3 truc dat cach nhau 15 m va tai trong
lan (As)
« Xét t6 hop tai trong A,

444444444444444444444444444444444444

4444444444444444444444444

45(145 35 9.3KN/m
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T P T T T T T T T T T T T TTT

1

- V6i t6 hop A; (xe tai thiét ké+tai trong lan+nguoi di bo):
LL= nxmx(1+M)x(p.xy.)+nxme| X @
100 1 1 an

PLZZPngu@iX (0]
Trong do
n :sblanxen=2.

m: hésdlan xem= 1.
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IM:lyc xung kich cuia xe, khi tinh md try dic thi (1+IM/100) = 1.

P; : tai trong tryc xe.

yi: tung d¢ duong anh hudng.

: dién tich dudng anh huong.

Wian, Pngwei: tai trong lan va tai trong nguoi.

Wizn = 9.3 KN/M, Pjgui = 3.0 KN/m.

LLT =2x1x1x (145x1+145x

LL™ = 221251 (KN).

0.957 +35x0.914) + 2x1x9.3x1/2x1x134

PL=2x4.5x1/2x1x134 =510 (KN).

» Xét t0 hop tai trong A,
3KN/M2
I T S N S S S ST S T N S S WY S S N S W N N W W'y I T T N S S S S S T N S S S S S S S N S N N W W W S W W W W W W 'y
1.2
110110 9.3KN/M
T T T T T P TP T TP T I T TTTTd
N~
1|3
P

LL™ = 2x1x1x (110x1+110x0.987) + 2x1x1/ 2x1x134x9.3 = 2018.14 (KN).

PL=2x45x1/2x1x134=>510 (KN).

« Xét t hop tai trong As

53
P T P S TN A S T A S S N S N N S N N

3KN/M2
81

P A S TP A P S A T S S S N T S N S T N S T N S S N S W N W e W W

.3-+4.3 .3+-4.3
14%%5 35 * 145, 145 |35 S
LITTT I T T ITITIT] uuuj TT T TTITT T I T T I T L]

0.939

0732 L

1

LL™ = 2xix1x (145x1+145x 0.939 + 35x 0.957 +145 x 0.807 + 145 x 0.764 + 35x 0.732)

+2x1x1/2x1x9.3x134
= 2717.13 (KN).
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LL™ a3 = 0.9 x LL = 0.9 x 2717.13 = 2445.42 (KN).

PL=2x4.5x1/2x1x134=510 (KN).
LL = max(LL™; LL™% LL™a3) = 2445.42 (KN).
Viy t6 hop HL dugc chon lam thiét ké

Viy toan bd hoat tai va tinh tai tinh toan tic dung Ién bé try la:

Noi lyc Nguyén nhan TTGH

DC DW LL PL Cuong do 1
(’\/D:125) (’YW:].S) (yLL:175) (’YPL:175)
P(T) 57008 2448 2445.42 510 82954.385

111.1.2.3.2.3 Xdc dinh sé lwong coc trong mé:
Cong thure tinh toan:

n :1.5><Iim 21.5XM:8.18 cocC
N 15196.55

Vay ta chon ) lwong coc trong mot mb 13 9 coc (1.5 lahé s6 xét dén luc
ngang).
111.1.2.3.3 Dw kién phwong dan thi cong:
a.Thi cdng md cau
Buwée 1 : San Gi mat bz‘“ing, dinh vi tim md.
Budre 2 : Thi cong coc khoan nhoi :
Xac dinh vi tri tim cac coc tai mong md.
Dung gi4 khoan Leffer ha dng véach thi cong coc khoan nhdi.
Lap dat hé thong cung cap dung dich Bentonite, hé théng bom thai vira
mun khi khoan coc.
Dung may khoan tién hanh khoan coc.
Ha 1dng c6t thép, d6 bé tong coc.
Budie 3 : Dao dit hd mong:

Duing may xiic két hgp véi thii cong dao d4t hd mong dén cao do thiét ké.
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Diat may bom hit nuée hd méng dong thoi dit khung chdng coc van thép.
X 1y dau coc khoan nhoi.
Budée 4: Thi cong bé md, than mo, tudng canh:
Vé sinh, ddm chat day hé mong, d6 bé tong 16t day 10cm.
Lip dat cot thép, dung van khudn, bd bé tong bé méng, ding may dé
bom bé tong.
Lip dit cbt thép, dung van khuon, bd bé tong xa mil, tuong dinh, tuong canh.
Budéc 5 : Hoan thién md:
Dip dit sau md, lap dat ban dan, xay chan khay, t& non.
Hoan thién md cau.
b.Thi cong tru
Buwoc 1 : Xac dinh chinh xac vi tri tim coc ,tim dai:
Xay dung hé théng coc dinh vi, x4c dinh chinh x4c vi tri tim coc, tim tru thap.
Dung gia khoan Leffer ha dng véch thi cong coc khoan nhdi.
Bude 2 : Thi cong coc khoan nhdi:
Lap dat hé thdng cung cip dung dich Bentonite, hé théng bom thai vita
mun khi khoan coc.
Diing may khoan tién hanh khoan coc.
Ha long c6t thép, d6 bé tong coc.
Buwéc 3 : Thi cong vong vay coc van:
DBinh vi khu vye dong vong vay coc van.
Lap dung vanh dai trong va ngoai.
bong coc dén do sau thiét ké.
Lip dit may bom x6i hit trén hé ndi, x6i hut dét trong hd moéng dén do
sau thiét ké.
Budée 4 : Thi cong bé mong:

Db bé tong bit day, hut nuéc hd méng.
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Xir 1y dau coc khoan nhdi.
Lap dung van khuon, cdt thép, dd bé tong bé mong.

Budée S: Thi cong than tru:

- Lap dung van khudn, cdt thép, do bé tong than tru.

Buwéc 6: Hoan thién tru:

- Hoan thién thao d& gian gido van khuon.

- Giai phong long song.

¢.Thi cong két cAu nhip

Bude 1: Thi cong khdi Ky trén dinh céc tru T1, T6 va thi cong phan nhip
dan 2 dau cau bang lao kéo doc:

1. Tap két vat tu, thiét bi phuc vu thi cong lao kéo dam dan 2 dau cau, tién
hanh lao kéo dim

4. Chuén bj vt tu, thiét bi cho thi cong dam hop lién tuc

5. Thi cong duc cac khéi dinh tru K.

- Lap dung hé da gido mo rong tru.

- Lap dung gi4 3 chan d¢é lao kéo dam dan 2 dau cau.

- Dy g luc cac bo cap trén cac khdi Ko.

- Lap dat van khuon, cbt thép, d6 bé tong khdi Ko.

- C dinh céc khdi K va than tru thong qua cac thanh dy ng lyc.

- Khi bé tong dat cwong do, thao d& da gido mé rong tru.

Budéc 2 : Puc hing can bang:

1. Thi cong cac @6t tiép theo ddi xtmg qua tru.

- Lap dung cic cip xe duc cin bang 18n cac khdi Ko, 1ap dat van khuén, cbt
thép, dng ghen.

- D0 bé tong cac dbt duc trén nguyén tic dbi xting can bang qua cac tru.

- Khi bé tong du cudong do theo quy dinh, tién hanh cing kéo cdt thép.

2. Thi cong ddt dic trén da gido.
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- Lép dung tru tam, da gido van khuon.

- Lap dung van khuon, ¢t thép, dng ghen.

- D6 bé tong, cing kéo cdt thép khi bé tong dat cudng do theo quy dinh.

- Bom vita 6ng ghen.
Buwdée 3 : Hop long nhip bién:
- Di chuyén xe dac vao vi tri d6t hop long, dinh vi xe duc.
- Can chinh cac dau dam trén mit bang va trén tric doc.
- Dung cac thanh chéng tam, cang cac thanh DUL tam thoi.
- Khi bé tong du cuong do, tién hanh cing kéo cdt thép.
- Bom vita 6ng ghen.
Buée 4 : Hop long nhip chinh:
Trinh tu nhu trén.
Buéc 5 : Hoan thién cau:

Hoan thién cau. Thanh thai 10ng song.
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I11.1.2.3.4 LAP TONG MUC PAU TU

Béng thong ké vat liéu phuong an cau lién tuc 3 nhip + dam dan.

Pon | Khdi Pon gia  [Thanh tién
TT Hang muc
vi luong @ (@
| Két céu phan trén d 58,282,778,200
1 [Bétong ddm LT 3nhip m® | 2953.9 | 15,000,000 | 44,308,500,000
2 [Bétong nhip dan m® | 864.76 | 15,000,000 | 12,971,400,000
3 [Bétong 4t phan mit ciu m? 283.5 | 2,000,000 567,000,000
4 [Bétdng lan can m? 74.89 2,000,000 149,780,000
5 |C6t thép lan can Tan | 11.234 | 15,000,000 168,510,000
6 [Gbi dam lién tuc céi 4 5,000,000 20,000,000
7 |Khe co gi&n khe 8 3,000,000 24,000,000
8 [L&p phong nudc m? 48.235 120,000 5,788,200
9  (Ong thoat nuée bng 22 3,000,000 66,000,000
10 |Pén chiéu sang Cot 12 150,000 1,800,000
Il |Két ciu phan dwéi d 21,232,544,875
1 [Bétong md m® | 357.06 | 2,000,000 | 714,120,000
2 [Bétong tru m® | 1346.8 | 2,000,000 | 2,693,560,000
3 |C6t thép mb T 81.677 | 15,000,000 | 1,225,147,500
4 |Cbt thép tru T 202.02 | 15,000,000 | 3,030,255,000
5  |Coc khoan nhdi m 2160, 5,000,000| 10,800,000,000
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D=12m
6 |Cong trinh phu trg % 15 1+2+3+4+5| 2,769,462,375
Il |Pwong hai diu ciu 162,214,800
1 [pap dat m® | 1865.2 30,000 55,954,800
2 Mong + mit dudng m? 708.4 150,000 106,260,000
Al |Gia tri d toan xdy ldp chinh| & | 1+11+I1I 79,677,537,875
All |Gi4 tri xdy lip khac % 15 Al 11,951,630,681
A [Gié tri dy toan xdy ldp a | Al+All 91,629,168,556
B [Chi phi khac % 10 A 9,162,916,856
C [Truot gia % 3 A 2,748,875,057
D [Dy phong % 5 A+B  [100,792,085,412
Tong mirc dau tw d |A+B+C+D 204,333,045,880
Pon gid cho Im* mdt cau| d 36,210,002
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CHUONG 3:
PHUONG AN SO BQ 3
CAU DAN THEP 5 NHIP PON GIAN.

I. Gi6i thiéu chung vé phwong 4n:
IL. So b khoi lwong cong tac:
- Dan c6 duong bién song song c6 thanh dung thanh treo.
- Chiéu cao dan H =10 m.
- Chiéu rong khoang dan d = 8.3 m.
- S6 khoang dan n = 10.
- Thép hop kim thap co:

+ R, = 1900 kG/cm? = 190000 KN/m?,

+ Trong luong riéng y = 7.85 T/m? = 78.5 KN/m”.
- Chiéu dai tinh toan dan ciu L= 83.0 m.
1. Tinh toan két cAu phén trén
- Trong luong dan chii duge tinh bang cong thirc

= a'xnh><I(+I:r]1><gmc_‘_nzx(gg\c"_glk)]Xb><

B—r12><b><|
/4

Trong do:
+0 - Trong Iugng gian chu trén mot mét dai.
+k - Tai trong phan b6 déu cuia hoat tai c6 ké dén hé sé xung kich va
HSPPN.
k=(1+IM)xnXxpxkg+0.3n7
Vi ky - Tai trong twong duong ciia mot lan xe 6t6 tra voi dah tam gidc

c6 dinh & % nhip :
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145 145 35
21 60

-
0.75

\0.711

\0.652

k.= PV 145x(0.75 + 0.711) + 35 0.652
s, 0.5*%88*0.75

= 7.11 (KN/m).

1 - hé s6 phan phdi ngang cua 6 to

B - hé sb lan xe

B =1.0 (hai lan xe)

Nt - hé s6 phan b ngang cua ngudi di bo

(1 + IM) - 12 hé sb xung kich, (1 + IM) = 1.25

M2t et dan

10000
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:
3 @
&
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o
g
g
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=1 60* 1800, 1200 | 1800 2%
: 2| | Vet )
3
: L - T 11
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-
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1.1.Tinh toan hé Y phin bo ngang cua gian chi

-Ta tinh duoc hé sé phan phdi ngang la:

Xe HL93: ez = 0.5 x 2y = 0.5 x (0.875 + 0.680 + 0.550 + 0.355) = 1.23

Nguoi di : nng = [(y'2+ y'1)/2] x 1.0 = [(1.227 + 1.045)/2]x1.0 = 1.136

—Tong tai trong tuong duong (hé ca hé s phan phdi ngang va hé s xung
kich):

k=(1+ IM*n*B*kyq + 0.3n7

— k=125x123x1.0x7.11+0.3x1.136 =11.27 (KN/m)

+ny, - Hé s6 vuot tai cua hoat tai n, = 1.75 (8 t0)

+Qme - trong lugng phan bd déu cua 16p mat duong trén 1 m chiéu dai gian.
Tinh déu cho cac gian chu.

—>0me =0.12 X (8 + 2 x 1.0) x 24 = 28.8 (KN/m).

+n; - hé $6 vuot tai cia gy léy n=15

+Qgme - Téi trong phan bd déu trén 1 m dai do trong lugng ciia hé mit cau
(dam doc, dam ngang, ban mit cau) va két ciu duong ngudi di bg, tinh déu cho
cac gian chu.

Jame = Jang + Gad + Gbme
Véi: ging + goa= 0.5 T/m = SKN/m (tinh cho mét gian chu).

_ 0.12x24x(8+2x10)

Q bme 2

= 14.4(KN/m). (Tinh cho mét gian chu).

—0dmc = 5.0 +14.4 =19.4 (KN/m).
+0y - Tai trong phan bd déu trén 1 m dai do trong luong ctia hé lién két.
+n, - Hé sb vuot tai d6i voi phan tinh tai con lai n,= 1.1
+R - Cuong d96 tinh toan cua vat li¢u. bdi véi thép All, R, = 270000
KN/m?,
+y - Trong lugng riéng cua thép = 7.85 (T/m%) = 78.5 (KN/m?).

+| - Chiéu dai nhip tinh toan cta gian.
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+a, b - hé sb dac trung trong luong.
Sobd cothé laya=b=3.5

aXnhXk+[n1Xgbmc+nzx(gdmc+glk)]><bx|

g:

R_ n,xbxl
=> g, = 3.5><:I..75><l]il.g.é(?)(ﬂ)—o[l.S><:|.4.4+l.l><l9.4]><3.5><83 =927 (KN/m).
-1.1x3.5x83
78.5

Trong luong thép cia toan bd két cau nhip:
- Trong luong thép cua gian:
0g=9.27 X2 x5x 2 x 88 =16318.40 (KN).
- Trong luong thép cua hé lién két:
gk=0.1x0gy=0.1x16318.40 = 1631.84 (KN).
Toan bo khdi lugng thép 1a: G = 16318.40 + 1631.84 = 17950.24 (KN).
2 Tinh todn khoi lwong méng mé va tru céu
2.1 Méng mé M,

2.1.1 Khéi lwong mé ciu:

Jl‘ |
L“’é

2500

2001 1600 |

— —
1050 [700] 1700 [700] 1700 40 —
6250

=)
I =]
&

9000
5500

11500
11500

1000

00 3000 | 1500 (1000 0! 6250 6250 0
5000 13300

2500

600 1200 2400 1200 B0

5550

2

| wz% 9550
ﬁ ﬁ ‘ u 135

I
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- Thé tich tudng canh:

Chiéu day twong canh : d=0,5m
Vi = 2.(3.0x4.2+ 5.2x1.5+ 1/2x2.2x4.2)x0.5 = 25.02 (m®).

Thé tich than md:

Vi = 10.0x1.5x4.0 + 0.3x1.7x10 = 65.10 (m°).
Thé tich bé md:

V,=2.0 x 11.0 X 6.0 = 132 (m°).

- Thé tich d4 tang:
Vg =0.2x1.0x1.0=0.2 (M.

=> Khdi luong 01 md ciu:
Vs = Vie + Vip + Vi + Vg = 25.02 + 65.10 + 132 + 0.2 = 222.32 (m?).
G = 222.32 x 24 = 5335.68 (KN).

2.1.2 Xac dinh tdi trong tdc dung lén mo:

- Tinh tai:
DC = Pns+(Gg +01c*td dme+Jge)X ®
= 5335.68 +(386.76 + 7.35 + 19.4 + 3.3)x1/2x1x83 = 23675.32 (KN).
DW=gpXx» =28.8x1/2x1x83=1267.2 (KN).
Hoat tai: xét 3 to hop tai trong tac dung 1€n mé nhu sau:
+ Xe tai 3 truc va tai trong lan (A4)

+ Xe tai 2 truc va tai trong lan (Ay)

« Xét t hop tai trong A,
3KN/m2

L S S S T S S S S S S S S S S S S S W S S S W i

14.3t4.31
9.3KN/m

145 145 |35
S A A A A A A A A O v A

1

83

0.958
0.902
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- Vi to hop A; (xe tai thiét ké+tai trong lan+ngudi di bo):
LL = nxmx 1+M]><(p. xY,)+NnxmxW,, x o
lOO 1 1

PL = 2P X
Trong do
n :sélanxen=2
m:hésdlanxem=1
IM:lyc xung kich cua xe, khi tinh mo tru dic thi (1+IM/100) =1
Pi: tai trong truc xe, Y;: tung d6 duong anh hudng.
: dién tich dudng anh hudng.
Wian, Png: tai trong lan va tai trong nguoi.
Wizn = 9.3 KN/m, Ppg = 3 KN/m.
LL™ = 2x1x1x (145x1+145x0.958 + 35x 0.902) + 2x1x9.3x1/ 2x1x83
LL™ = 1449.36 (KN).
PL=2x4.5x1/2x1x83=264 (KN).
« X6t t6 hop tai trong A,
3KN/m2
T N T T T T T A T T T N T T S 2

12
9.3KN/m
110, 110

WALV

83

B =
0.986

LL™ = 2x1x1x (110x1+110x0.986) + 2x1x9.3x1/ 2x1x83 = 1255.32 (KN).
PL=2x4.5x1/2x1x83=264 (KN).
Vay to hop HL dugc chon 1am thiét ké 1a:
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LL = max (LL"; LL™ = 1449.36 (KN).

Vay toan bd hoat tai va tinh tai tinh toan tic dung Ién bé mo 1a:

Noi luc Nguyén nhan TTGH
DC DW LL PL
: Cuong d6 1
(y0=1.25) (yw=1.5) (yu=1.75) | (yp=1.75)
P(kN) | 23675.32 1267.2 1449.36 264 34493.33

Xdc dinh 56 lwong coc trong mo:
Cong thue tinh toan:

N=2xm 15, 3449833

5x =3.4 (coc).
N 15196.55

Vay ta chon ) lurong coc trong mot md 12 6 coc (1.5 1ahé sO xét dén luc ngang).
2.2 Mong tru cdu:

2.2.1 Khoi lwong tru ciu:
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Thé tich dinh tru: V= 11x0.75x2.5+0.6x10x2.5 = 35.625 (m°).

2.0°

Thé tich than try trén: V= 2x3.14x% L 75 =471 (m?).

Thé tich than tru duéi:

1.25°

Ving = %x 2x3.14x =22 %930 +7.7x2.5x9.30 =190.432 (m°).

Thé tich phan vt :

2

Vit = %x2x3.14x1'315 x024+7.7x25x0.2=4.005 (M),

Thé tich bé tru: V= 25x13.2x6+1/2x12.60x5.5=231.15 (m°).
Thé tich dé tang : Vg = 0.2 x 0.6 x 0.6 = 0.072 (m°).
Téng thé tich try:
V= 35.625 +47.1+190.432 + 4.095 + 231.15 + 0.072 =508.474 (m3).
Khdi lugng tru: Gy, = 508.474 x 24 = 12203.376 (kN).
2.2.2 Xac dinh tdi trong tic dung lén tru:
Puong anh hudng tai trong tac dung 1én truy:
- Tinh tai:
DC = Prug*(Go +01c*d ametJgc) X @
= 12203.376 + (386.76 + 7.35 + 19.4 + 3.3)x 1/2 x1x 166 = 48882.656
(KN).
DW=gp,x»=2x28.8x1/2x1x 166 =5068.8 (KN).
Hoat tai: xét 3 to hop tal trong tac dung lén md nhu sau
+ Xe tai 3 truc va tai trong lan (A;)
+ Xe tai 2 truc va tai trong lan (A,)

+ 90% tai trong 2 Xe tai 3 truc dat cach nhau 15 m va tai trong
lan (As)
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* X6t t6 hop tai trong A,

3KN/m2
P S O S S S S S N 0 S S S T T NS S S S S T S S S S T N S S T T N

9.3KN/m2 4.34.3
145 145 35
| [

- V6i t6 hop Ay (xe tai thiét ké+tai trong lan+ngudi di bo):

lan

LL= nxmx(l+%jx(pixyi)+nxmxw X

PL=2P guiX ®
Trong d6: n :s6 lan xe n =2
m:hésdlanxem=1
IM: lyc xung kich cua xe, khi tinh md tru dic thi (1+IM/100) = 1.
P; : tai trong truc xe, y;: tung do duong anh hudng.
o: dién tich duong anh hudng.
Wian, Pngwei: tai trong lan va tai trong nguoi.
Wisn = 0.93 KN/m, P45 = 0.30 KN/m
LL™ = 2x1x1x (145x1+145x0.951+35x0.951) + 2x1x9.3x1/ 2x1x166
LL™ = 2269.16 (KN).
PL=2x45x1/2x1x 166 =528 (KN).
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« Xét to hop tai trong A,

3KN/m2
P S O S S S S S S NS O S S S T N N T S N S T S S T S T N S S T T N

9.3KN/m2 1
110} 11

LI TP T I I T]
83

k—o
k—|
k—|
k—|
k—|
k—|
|
k—|
k—|
k—|
k—|
k—|
k—|

0.986

LL™ = 2%1x1x (110 x1+110 x 0.986) + 2x1x 9.3x1/2x1x176 = 2073.72 (KN).
PL=2x45x1/2x1x166 =528 (KN).
« X6t t6 hop tai trong Az

3KN/m2
P S O S S S S S S N 0 S T S T T NS S S N S T S S S S T N S S T T N

a2 14%45415 .3>35 ' 14,%4.13{5 3‘3,5
LT T T LTI

)
Lo
)
=

LL™ a3 = 2x1x1x[145x (L+0.951+0.781+0.732) + 35 (0.951+ 0.681)] + 2x1x 9.3x1/ 2x1x166
= 2755.6 (KN).
LLas = 0.9 x LL = 0.9 x 2755.6 = 2480.04 (KN).
PL=2x45x1/2x1x166 =528 (KN).
Vay td hop HL dugc chon 1am thiét ké:
LL = max (LL™; LL™ LL™ a3) = 2480.04 (T).

Vay toan b hoat tai va tinh tai tinh toan tac dung 1&€n bé m 1a:

Noi luc Nguyén nhan TTGH
DC DW LL PL Cuong do 1
('YD:125) (’YW:15) (YLL:175) ('\/pL:175)
P(KN) | 48882.656 5068.8 2480.04 528 73970.59
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2.2.3 Xadc dinh 6 lwong coc trong mo:

Cong thuc tinh toan:

n=15x Po =15x 7397059 _ 7.30 (coc).
N 19664.46

Viy ta chon ) luong coc trong mot mé 1 8 coc (1.5 1ahé s6 xét dén luc
ngang).
2.3 Du kién phwong dn thi cong:
a.Thi cong md cau
Buwée 1 : San Gi mat bé‘lng, dinh vi tim md.
Bude 2 : Thi cong coc khoan nhoi :
Xéc dinh vi tri tim cc coc tai mong mo.
Dung gia khoan Leffer ha dng vach thi cong coc khoan nhoi.
Lap dat h¢ thong cung cép dung dich Bentonite, h¢ thong bom thai vira
mun khi khoan coc.
Diing may khoan tién hanh khoan coc.
Ha 16ng cot thép, d6 bé tong coc.
Bude 3 : Dao dit hd mong:

Dung méy xtic két hop voi th cong dao dat hé méng dén cao do thiét

Dit may bom hit nuéec hd méng dong thoi dat khung chdng coc van
thép.

Xir 1y dau coc khoan nhdi.

Budére 4: Thi cong bé md, than mo, tudng canh:

Vé sinh, ddm chat day hé mong, d6 bé tong 16t day 10cm.

Lip dat cot thép, dung van khudn, bd bé tong bé méng, ding may dé
bom bé tong.

Lap dat cot thép, dung van khudn, bo bé tong xa mil, tudong dinh, tudng

canh.
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Buée 5 : Hoan thién mo:

- Dip dat sau md, lap dat ban dan, xdy chan khay, tir non.

- Hoan thién md cau.

b.Thi cong tru

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

- Xay dung hé théng coc dinh vi, xac dinh chinh x4ac vi tri tim coc, tim tru
thap.

- Dung gi4 khoan Leffer ha dng vach thi cong coc khoan nhdi.

Budrc 2 : Thi cong coc khoan nhoi:

- Lép dat hé théng cung cap dung dich Bentonite, hé théng bom thai vita
mun khi khoan coc.

- Dung may khoan tién hanh khoan coc.

- Ha 16ng cot thép, d6 bé tong coc.

Bwéc 3 : Thi cong vong vay coc van:

- Dinh vi khu vuc dong vong vay coc van.

Lap dyung vanh dai trong va ngoai.

- Poéng coc dén do sau thiét ké.

- Lép dit may bom x6i hit trén hé ndi, x6i hit dat trong hd moéng dén do
sau thiét ké.

Buwdc 4 : Thi cong bé moéng:

- D4 bé tong bit day, hut nude hd mong.

- Xur Iy déu coc khoan nhoi.

- Lap dung van khuon, cdt thép, d6 bé tong bé mong.

Bwéc 5: Thi cong than try:

- Lép dung van khudn, cbt thép, do bé tong than try.

Buwéc 6: Hoan thién tru:

- Hoan thién thdo d& gian gido van khuon.
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- Gidi phong long song.

¢. Thi cong két ciu nhip

Buéc 1: Giai doan chuén bi:

- Tap két vat tu phuc vu thi cong.

- Lép dung hé da gido, try tam phuc vu thi cong nhip g?m bo.

Buére 2: Lip dung céc khoang trén dan gido, tru tam:

- Lap 4 khoang dau tién trén dan gido lam ddi trong.

- Dung hé cap neo két ciu vao md.

- Chém, chén chit cac gbi di dong.

- Dung cdu chan cing lap hing cac khoang con lai ciia nhip. Cac thanh
dan duoc cho ra vi tri 1ip hidng bang hé ray.

Budre 3: Lip hang cac thanh gian cho cac nhip tiép theo:

- Dung hé cép neo két cAu vao tru.

- Chém, chén chat cac géi di dong trén cac truy.

Dung céc thanh lién két tam dé kién tuc hoa cac nhip khi thi cong.

- Dung cau chan ctng lip hing cac khoang dan con lai ctia nhip tiép theo.
Buwée 4: Hop long nhip gitra.

- Hop long cac khoang gian lip hang tir hai md tru gitra.

Budc 5: Hoan thién cau:

- Théo bo cac thanh lién tuc hod két cdu nhip.

- Théo bd cac ném chén cac géi di dong, cac chi tiét neo két ciu vao md tru.

- Lép dung hé ban mat cAu.

- Hoan thién toan cau, thu don cong trueong, thanh thai long song.
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III. LAP TONG MUC PAU TU

Bang thong ké vat liéu phwong 4n cau gian thép

T Pon | Khéi Pon gia Thanh tién

T Hang muc vi lugong (@) (@)

| Két cdu phan trén d 46,472,694,840

Khéi lwong thép dan va hé
1 |lién két kN | 1957.0056 | 24,000,000 | 43,080,576,000
2 | Khéiluong BT banmitcau | m?® 902 2,000,000 | 1,804,000,000
3 | Bétong at phan mat ciu m® 284.13 2,000,000 568,260,000
4 | Bétong lan can, go chin m° 208.9 2,000,000 417,800,000
5 | Cét thép lan can m’ 31.335 | 15,000,000 470,025,000
6 | Gbi dan thép B 12 1,000,000 12,000,000
7 | Khe co gian loai 16n 10cm m 12 3,000,000 36,000,000
8 | Lop phong nuéce m? | 397.782 120,000 47,733,840
9 | éng thoat nudc bng 22 150,000 3,300,000
10 | Bén chiéu sang Cot 11 3,000,000 33,000,000
Il | Két cdu phan duwéi d 18,276,035,000
1 | Bétong md m® | 1067.14 | 2,000,000 | 2,134,280,000
2 | Bétong tru m® | 2440.68 | 2,000,000 | 4,881,360,000
3 | Cét thép mb T 111 15,000,000 | 2,401,065,000
4 | Cbt thép tru T 305 15,000,000 | 5,491,530,000
5 | CockhoannhdiD=12m | m 672 5,000,000 | 3,360,000,000
6 | Cong trinh phu trg % 20 1+2+43+4 7,800,000
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Puwong hai diu ciu 680,707,440

1 |Dap dit m® | 2031.12 | 62,000 125,929,440
2 | Méng + mit dudng m? 1499.4 | 370,000 554,778,000
Al | GT du toan xay lép chinh d 1+11+11 65,429,437,280
All | Gid tri xdy lip khdc % 15 Al 9,814,415,592
A | Gid tri dw todn xdy lip d Al+AlI 75,243,852,872
B | Chi phi khéc % 10 A 7,524,385,287
C | Trwot gid % 3 A 2,257,315,586
D | Dw phong % 5 A+B 4,138,411,908
Téng mire dau tw d¢ |A+B+C+D 89,163,965,653

Don gia trén Im2 mdt ciu d 15,690,699

IV. SO SANH CAC PHUONG AN VA LUA CHON

IV.1 Phwong an ciu BTCT UST 3 nhip lién tuc + dim din.(64+92+64)

1V.1.1 wu diém:

Cong ngh¢ thi cong hién dai phu hop véi cong nghé thi cong hién nay,

khong anh hudng va phu thudc dia hinh, diéu kién thong thuyén.

nén can bg, cong nhan c6 nhiéu kinh nghiém va trinh d6 thyc tién cao.

Khong can mit bang thi cong rong do dic hing tai chd.

Pi duge duc rat kinh nghiém qua nhiéu cau 16n lién tuc thi cong trude

Hinh dang ddm bao tinh thAm m¥ cao, phti hgp véi canh quan, kién truc.

Gia thanh x4y dung thap nhat trong 3 phuong an dugc dem ra so séanh.

1V.1.2 Nhwoe diém:

Dung vit liéu bé tong nén trong lwong ban than twong ddi 16n.

Khi ding vuot nhip 16n thi chiéu cao kién trac cao, chidu cao dit dép 1on.
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C6 nhiéu khe co gidn, duong dan hoi khong lién tuc dan toi xe chay
khong ém thudn do c6 nhiéu nhip don gian.
IV.2 Phuong an ciu BTCT UST 3 nhip lién tuc (53+81+53).
1IV.2.1 wu diém:
Cong ngh¢ thi cong hién dai phu hgp vdi cong nghé thi cong hién nay,
khéng anh hudng va phu thudc dia hinh, diéu kién thong thuyén.
Khong can mit bang thi cong rong do duc hing tai chd.
Pi duge duc rat kinh nghiém qua nhiéu cau 16n lién tuc thi cong trudc
nén can by, cong nhén co nhiéu kinh nghiém va trinh d6 thuc tién cao.
Hinh dang dam bao tinh thim my cao, phii hgp v&i canh quan, kién triic.
IV.1.2 Nhuoc diém:
Dung vat liéu bé tong nén trong luong ban than twong ddi 1on.
Khi diing vuot nhip 16n thi chiéu cao kién tric cao, chiéu cao dat dap 16n.
C6 gia thanh cao nhat trong 3 phuong 4n dugc dem ra so sanh.
IV.3 Phuong 4n ciu gian thép
IV.3.1 Uu diém:
Tién d6 thi cong nhanh do khdi lugng san xut tai xuong tuong ddi nhiéu.
Két cau cau va cong nghé thi cong hién dai phii hop véi cong nghé thi
cong hién nay, khong anh hudng va phu thudc vao dia hinh hay diiéu kién thong
thuyén.
Gi4 thanh x4y dung tuong dbi thap.
Khong can mit bang thi cong rong do duc nira hing tai chd.
IV.2.2 Nhwoc diém:
C6 nhiéu khe bién dang, duong dan hdi gy khuc khién cho mat cau kém
ém thuan.
Cong tac duy tu bao dudng phai thuong xuyén lién tuc, tén kém do khi
hau Viét Nam c6 d6 4m cao.

Khi thong xe gdy nhiéu tiéng on.
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IV.4 Lya chon phuong 4n va kién nghi
Qua so sanh va phan tich wu, nhugc diém, chi tiéu kinh té k¥ thuat cia cac
phuong an. Xét nang luc, trinh d6 cong nghé, kha nang vt tu thiét bi cta cac don
vi xdy ldp trong nudc, nham nang cao trinh do, tiép can voi cong nghé thiét ké va
thi cong tién tién, dép ng ca hién tai va tuong lai phat trién ctia khu kinh té.
Dua trén nhiém vu cua dd an tot nghiép.
Kién nghi: Xay dung ciu theo phwong in ciu BTCT UST 3 nhip lién
tuc + dAm din vé6i cac ndi dung sau:
IV.4.1. Vi tri xdy dung
Ly trinh: Km0 +10 dén Km0 + 460.
1V.4.2. Qui mé va tiéu chudn
Céu vinh ctru bang BTCT UST va BTCT thuong.
Khé thong thuyén tng véi song cap 11 1a:; B = 60m va H = 9m.
Kho cau: B=9.0 +2x1.5 m.
Tai trong: xe HL93 va tai trong ngudi 300kg/m? hay 3KN/m?.
Tan suét luc thiét ké: P = 1%.
Quy pham thiét ké: quy trinh thiét ké cau cong theo trang thai giéi han
22TCN — 272-05 cia B GTVT.
1V.4.3. Tién dp thi cong
Khéi cong xay dung du kién vao cudi nam 20.., thoi gian thi cong du kién
... nam.
IV.4.4. Kinh phi x&y dung
Theo két qua tinh toan trong phan tinh tong mirc dau tu ta dy kién kinh
phi xdy dung ciu qua song Vam Co6 Tay- Tay An theo phuong 4n kién nghi vao
khoang 217,762,524,563d4ng.
1V.4.5. Nguén von

Toan bd ngudn vén xay dung do Chinh phu cap va quan 1y.
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PHAN III
THIET KE KY THUAT
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CHUONG I:

GIOI THIEU CHUNG VE PHUONG AN THIET KE
So db két cdu: 33 + 33 +33 + 64 + 92 + 64 + 33 +33 + 33. Tong chiéu
dai cau tinh dén dudi 2 mé 1a 436 m.
Chiéu cao dam: Tai vi tri try H=55m,h=2.6m
Phan day dam c6 dang dudng cong parabol: y = wxz +h véiLla
chiéu dai canh hing cong.
Phéan mit cdu cong déu theo dudng tron ban kinh R = 4500m.
Tiét dién ngang ctia dam hop:
Dam lién tuc c6 mit cit ngang 1a mot hop don thanh nghiéng so voi
phwong thing dimg mot goc 1/7, tiét dién dam thay ddi trén chiéu dai nhip.
Chiéu day ban mit ciu & cudi canh vat: 25 cm
Chiéu day ban mit ciu ¢ tiép giap voi suon dam: 60 cm
Chiéu day ban mat cAu tai vi tri gifra nhip: 25 cm, c¢6 doan vat vé suon
150 cm.
Chiéu day sudon dam: 50 cm.
Chiéu day ban day hop cta nhip tai tru la 90cm, tai gilta nhip la 30cm
va thay d6i trén chiéu dai nhip theo dudng parabol nhu mit day.
Phan trén dinh tru duoc thiét ké dic, bé rong theo phuong ngang la 6 m,
co dé 16i thong kich thudc 1.2x1.8m va dugc tao vat 30x30cm & trén.
Chu tao mat cAu:
Mit cau duogc thiét ké theo duong cong ban kinh 4500 m.
Do doc ngang cau 1a 2% vé hai phia.
L&p pht mét cau gom 5 16p: Lop bé tong atfalt: Sem; Lop bao vé : 4cm;

L&p phong nudce : 1em; Pém xi ming : 1em; Lop tao d6 dbe ngang : 1.0 - 12 cm
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Céu tao tru:
Than tru rong 3 m theo phuong doc cau va 9 m theo phuong ngang cau
va dugc vudt tron theo duong tron ban kinh R = 1.75 m.
Bé mong cao 2.5m, rong 10.6 m theo phuong ngang cau, 9.6 m theo
phuong doc ciu va dit dudi 16p dat phi (dy doan 1a duong x6i chung).
Dung coc khoan nhdi D120cm, miii coc dit vao 16p da san cat khong
phong héa, chiéu dai coc 1a 30 m.
Chu tao mo:
Dang mé ning chit U c6 tudng canh ngugc bé tong cbt thép.
Bé& mong mé cao 2.5m, day 6.0 m, dai 8.1 m, rong 13.5m duoc dit dudi
16p dét phu.
Dung coc khoan nhdi D120cm, mili coc dat vao 16p sbi san cat, chiéu

dai coc 1a 30m.
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CHUONG II:

TINH CHAT VAT LIEU VA TAI TRONG THIET KE
I. VAT LIEU:
1.1. Bétong:
Bé tong thuong co ty trong . = 2400kg/m?
Hé sb gidn nd nhiét cua bé tong ty trong thuong 10.8x10°%°c (5.4.2.2)
Hé s Poisson 0.2 (5.4.2.5)
Mo dun dan hoi cia BT ty trong thuong lay nhu sau: E, =0.043xy,*°/f.'
(5.4.2.4)
Trong do:
v¢ = ty trong cta bé tong (kg/m?).
f’. = Cudng dd qui dinh cta bé tong (MPa).
Cuong do chiu nén cua bé tong dam hép, nhip cAu dam, qui dinh & tudi
28 ngay la:
fc = 50Mpa.
Cuong do chiu nén cua BT lam tru cAu dan, tru chinh, md ban qua do, sau
28 ngay:
fc = 30Mpa.
Cuong d6 chiu kéo khi udn ciia bé tong ty trong thuong: f, = 0.63,/f",
(5.4.2.6)
Dbi v6i cac Gmg suét tam thoi trude mat mat:
(5.9.4.)
- Gidi han tng suit nén cua cdu kién bé tong cing sau,bao gdm cac cau
XD phéan doan: 0.60f;

Gidi han tng suit kéo ctia bé tong : 0.25 N
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Trong do:
£ = cudng d6 nén qui dinh ctia bé tong lic bat dau dat tai hodc tao UST
(MPa)
i = 0.9xf*; = 0.9x50 = 45 MPa.
Dbi voi cac ung sudt ¢ trang thai gioi han st dung sau cac mét mat
(5.9.4.2)
Gidi han g suit nén ciia bé tong ust & TTGHSD sau mat mat : 0.45f
(MPa)
Gidi han ung suit kéo ciia bé tong : 0.50 JF. (cau xay dung phan doan)
Ty sb giita chiéu cao viing chiu nén c6 ing suit phan bd déu twong dwong
dugc gia dinh @ TTGH cudng d6 trén chiéu cao viing nén thyc (5.7.2.2) la:
Do am trung binh hang nim: H = 82%.
L.2. Thép thwong (A5.5.3)
Thép st dung 1a cbt thép co gai.
Mo dun dan hoi cua thép thuong: E, = 2x10° Mpa.
Gi6i han chay ciia c6t thép : f, = 400 Mpa.

L3. Thép ikng sudt trude

Vat Mac thép Puong Cuong d6 chiu | Gidi han chay f,y
liéu hodc loai kinh(mm) kéo f,, (MPa) (Mpa)
Tao 1860 Mpa 9.53 d&én 90%f
) 1860
thép (Méc 270) 15.24 = 1674MPa

Mb dun dan hoi ctia tao thép E, = 197000 Mpa.
Giéi han tmg suit cho bo thép UST ¢ trang thai gii han sir dung [A5.9.3-1
AASHTOQO].
fot = Ung suét trong thép UST ngay sau khi truyén lyc (MPa).
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Cép str dung 1 loai c6 d6 trung ddo thap cta hing VSL — tiéu chuan ASTM
A416M Grade 270.

Loai tao 12.7mm va 15.2mm.

Hé s ma sat ctia tao thép voi dng boc (dng thép ma ctng) p = 0.2

(5.9.5.2.2b-1)

Hé sb ma sat lic (trén mm cua bé thép):K = 6.6x107

Chiéu dai tut neo, liy trung binh: AL = 0.006m/neo.

II. HOAT TAI THIET KE(3.6.1.2)

Hoat tai xe 6t trén mat cau hay két cdu phu trg dugc dat tén 1a HL-93, gém
t6 hop:

Xe tai thiét ké hodc xe hai truc thiét ké.
Tai trong lan thiét ké.

Trir truong hop qui dinh trong didu (3.6.1.3.1), mdi lan thiét ké duoc xem
xét phai duge bd tri hodc xe tai thiét ké hodc xe hai tryc (Tandem) chdng véi tai
trong lan khi 4p dung dugc. Téi trong dugc gia thiét chiém 3000mm theo chiéu
ngang mot lan thiét ké.

Ngoai ra con ¢6 tai trong ngudi di bd 3KN/m?

II.1. Xe tdi thiét ké

Trong luong va khoang cach cac truc va banh xe cua tai thiét k& phai 1dy
theo hinh duéi, lyc xung kich léy theo diéu 3.6.2.

Trir quy dinh trong diéu 3.6.1.3.1 va 3.6.1.4.1 cy ly giira hai truc 145.000N
phai thay d6i gitta 4300 va 9000mm dé gy ra hiéu ting luc 16n nhét.
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35 KN 145 KN 145 KN
| 4300 mm |4300 mm t6i9000mm |

600 mm néi chung 74*—"4

300mm mit thira clia mat ciu_ 1800mm

Lan thiét k& 3000 mm

I1.2. Xe hai truc thiét ké

Xe hai truc g6m mot cap truc 110 KN cach nhau 1200mm. Cy ly chiéu
ngang cua cac banh xe ldy bang 1800mm. Tai trong dong cho phép ldy theo diéu
3.6.2.

I1.3. Tdi trong lan thiét ké

Tai trong lan thiét ké gdm tai trong 9.3KN/m phan bd déu theo chiéu doc.
Theo chiéu ngang cau dugc gia thiét phan bb déu trén chiéu rong 3000mm. Higu

g luc cta tai trong lan thiét ké khong xét luc xung kich.
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CHUONG III:

TINH TOAN BAN MAT CAU
. THIET KE CAU TAO MAT CAU
L1. Ciu tao cia ban mdt cdu
Chiéu cao mit cau bé tong khong bao gom bit ky du phong nao vé mai
mon, x6i ranh va lop mat bo di, khong dugc nho hon 175mm.
(9.7.1.2)
Theo bang A2.5.2.6.3-1 chiéu cao tdi thiéu thong thuong cta ban mat
clu duge xac dinh dua trén chiéu dai nhip cia (L).
Chon chiéu day ban phai thoa méin cac diéu kién sau:
Do day ban phai du dé coi 1 ban canh chiu nén d6i véi moé men dwong
dam chinh hodc ban canh chiu kéo v&i md men am.
bo dé”ly can thiét duoc coi 1a phén ban chiu hoat tai truc tiép.
Do day can thiét dé bd tri thép (thép ust cing ngang , doc va thép
thuong).
Chiéu dai nhip cua ban L 14y tai giita nhip 14 16n nhit nén trong do an nay
thiét ké ban tai giita nhip.
Ban mit ciu duoc thiét ké vé6i kich thude nhu sau:
Chiéu day ban tai gitra nhip 1a 25cm.
Chiéu day ban tai vi tri tiép giap véi suon dam la 50cm.
Chiéu day ban tai vi tri mép 13 30cm (bd tri neo ciia cap cing ngang).

Chi tiét thé hién nhu hinh v& sau (mit cat tai giira nhip).
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Lan can duoc xay dung lién véi ban mit cau.
L.2. Ciu tao lop mat cdu
Lép mat cau dugce thiét ké véi ciu tao co ban sau:
Bé tdng asphant 50mm
Lép bé tong bao vé c6 ludi thép 40mm
Lép phong nuée 10mm
Lép dém xi mang 10mm
Lép dém vita tao d doc 1+12cm, trung binh 6¢cm

Ban mat cau

Bétong asphant 50mm
Bétong bao vé 40mm

L&p phong nudc 10mm

L&p dém xi mang 10mm

Ldp tao dd ddc ngang 1-12cm
Ban mat cau

Cdu tao chung I6p mat cau
II. PHUONG PHAP TINH TOAN NOI LUC:

Do ban mat cau duge cdu tao lién khéi v6i suon dam khong bd tri ban
chin ngang nén chi ton tai lién két theo phuong doc cau 4p dung phuwong phap
tinh toan gan ding theo Piéu 4.6.2(AASHTO-98).

Phuong phap phan tich g?m dung trong d6 ban mat cau duogc chia thanh

nhitng dai nhé vudng goc voi cu kién d&. Khi ap dung phuong phap dai thi phai
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ldy m6 men duong cuc tri trong bét cir panel san giira cac dam dé dit tai cho tat
¢4 cac ving c6 mdé men dwong, twong tw phai 1y mémen am cuc trj trén bat cir
dam nao dé dit tai cho tit ca cac ving co momen am.

Khi tinh hiéu ung lyc do tinh tdi gdy ra, ta phdn tich mot ddi ban rong Im
theo phurong doc cau.

I1. SO PO TINH:

Nhu vy ta c6 thé ¢6 so do tinh nhu sau:

- Khi tinh ban mut thira ta coi né nhu mot céng x6n 1 dédu ngam, voi
chiéu dai nhip tinh tir mép ban dén tim ciia cau kién da.

- Khi tinh ban gilta ta coi n6 nhu mdt dam 2 dau ngam, nhip la khoang
céch tir tim dén tim céc cAu kién d&. Dé don gian trong tinh toén ta ding phuong
phap gan dung :

Quan ni€ém nhu mot ddm gian don, hai dau khép, nhip cua ban la khoang
cach tir tim dén tim cta cdu kién d&. Sau khi tinh duoc moémen gitia nhip ta nhan
v6i cac hé s6 ké dén ngam s& ra duoc mo men tai ngam va giita nhip.

Hé sb d6 lay nhu sau:

- Dbi v6i md men giita nhip: Khi chiéu cao ban / chiéu cao dam < 0.25 thi
hés61a 0.5

- D4i v6i mod men trén gbi hé s6 d6 14 0.7

Luyc cat xac dinh nhu dam gian don twong ung.

7AN

g
AN

L 3200 7100 ‘ 3200
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IV.TINH TOAN NOI LUC

A. BAN MUT THUA:

Tai trong tac dung:
Bén bé tong phan hang (DC1)
Lan can (DC2)
L6p mit cau (DW)

1. Do lan can

3200
LlSO 3050
DC = 4.104N/mm

Coi 14 tai trong tip trung co trong lugng (d3 tinh & phan so bo):

DC, = (0.25x0.5 + 0.5x0.35x0.05 + 0.05x0.25/2 + 0.5x0.2x0.25/2 +
0.25x0.075) = 0.171 (m?).

P, = 2400kg/m® x 10N/kg x 0.171m? = 4104 (N/m) = 4.104 (N/mm).
Lan can coi la tai trong tap trung dat tai trong tdm cua lan can P, = 4.104
N/mm, cach mép ngoai lan can la 100 mm — cach mép ban tinh toan la 150 mm
— cach ngam la 3200 -150 = 3050 (mm)
Mocz = - 4.104 x 3050 = - 12517.2 (Nmm/mm) = -12.517 (KNm/m).
Vbcz = -Pp = - 4.104 N/mm = - 4,104 (KN/m).
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2. Do 16p mit ciu

‘ 3200

P 250 ‘L 2950

DW =2.7E - 3 N/mm2

VAN A A A VAR

Coi 14 tai trong phén bd déu véi ty trong bang ty trong trung binh cac 16p
(2250Kg/m®)
Wpw = 2950 x 10 x 0.12 = 3500 (N/m?) = 3.5 x10 (N/mm?).
Lép mit cau 14 tai trong phan b tic dung 1én phan hang trén chiéu dai ké
tir mép trong ctia lan can dén vi tri ngam L = 3200 - 250 = 2950 (mm.)
Mpw = - 3.5 x10 x 295042 = - 11748.4 (Nmm/mm) = - 11.748 (KNm/m).
Vow = - 3.5x10°%x 2950 = - 7965 (N/mm) = - 7.965 (KN/m).

3. Do ban bé tong

L 3200
DW =9.48E - 3 M/m

IRNENEEE

Coi 14 tai trong phan bd déu co bé day trung binh: 395(mm)
DC; = 2400 x 10 x 0.395 = 9480 (N/m?) = 9.48x10® (N/mm?).

Ban bé tong 12 tai trong phan bd déu trén toan bd phan hing
Mpci= - 9.48 x10°* x 320042 = - 48537.6(Nmm/mm) = - 48.537 (KNm/m).
Vper = - 9.48 x10°x 3200 = - 30.34(Nmm/mm) = - 30.34 (KN/m).
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IV.1.5. Do hoat tii xe:

Bé rong ciia phan dwong bo hanh 1a 1500mm, dai phan cich bing bé
tong 1a 250mm nén xe tai khong vi pham phin duong bd hanh, phan hing chiu
tai trong xe tai tac dung 1én la 950mm.

5200

500

2950 |

Hoat tdi tac dung Ién phan hing
Phan hang 1140+0,833X = 1140 + 0,833x650= 1681,5
D6i v6i phan ban ké 2 dau
Phan momen dwong 660 + 0,55X = 660 + 0,55x7100=5060 mm
Phan momen 4m 1220 + 0.25x7100 = 3220 mm
Dbi v6i truc banh xe gan lan can, bé rong twong duong cua dai ngang 1a:

1140 + 0.833X = 1140 + 0.833x650 = 1681.5(mm) va hé sb lan m =1.2

3
My, = —1.2x 12229 650~ _33631.7(Nmm/ mm) = - 33.632(KNm/m).
1681.5
_ 1o 725 _
Vi = -1.2x 2 = - 5L7(KN/m).
My, = - 1.2 x 3.1x10° x 650%2 = - 786 (Nmm/mm) = -
0.786(KNm/m).

Vin =-1.2x3.1x10°x 650 = - 2.42 (KN/m).
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Vay ta co:

My = 1.25My, + My, = -1.25x33.632 — 0.786 = - 42.8 (KNm/m).

Viem = 1.25Vq + Vi, =-1.25x51.7 — 2.42 = - 67 (KN/m).

IV.1.6. Do tdi trong nguwoi

Theo diéu [A3.6.1.5] Ddi véi tat ca dudng bo hanh rong hon 600mm phai
14y tai trong bo hanh bang 3x10° Mpa = 3x10™ Kg/mm? va phai tinh ddng thoi
cung hoat tai thiét ké.

PL = 3x10™ Kg/mm? x 10 N/kg = 30x10™* (N/mm?).

Mp, = - 30x10™ x 1500 x (1500/2 + 1200) = - 8775 Nmm/mm

= -8.775 (KNm/m).

Vp = - 3010 x 1500 = - 4.5 (N/mm) = - 4.5 (KN/m).
3200

1500 ‘850‘ 350

SE—-3Mpa

il

Hoat tai bo hanh.
Tai trong do bo hanh s& duoc to hop vai hoat tai xe cua muc 2.4.1.5, sau
d6 s€ so sanh higu g lyc voi trudong hop chi do hoat tai gay ra trong muc

2.4.1.4 gia tri 16n hon s& duoc ldy dé tinh tiép.
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B. NOI LUC BAN NGAM 2 PAU:
1. Tinh todan hiéu irng lwc cho nhip gian don
Ta tinh momen tai giira nhip va lyuc cit tai gbi ciia ddm gian don.

1.1. Do tdi trong phén bé ciia I6p mdt ciu

r 7 |
W, = 3.936E-3

HEENEDNENESNNEE

A

1.73
Sdah = 6.1

Sdah = 3.55

Mpw = WDw(Dlél’l tich DahM105)

=3.936 x 10 x 6.1 x10° = 31015.7 (Nmm/m) = 31.01 (KNm/m).

Vpw = Wpw(Dién tich DahVgdi) = 3.936x10°x 3.55 x10° = 15.744 (KN/m).

1.2. Do tdi trong ciia bdn bé tong

I o |
W,= 8.4 E-3

HEEEEENEENENNN

7

17
Sdah = 6.1

Sdah = 3.55

Ban bé tong coi 14 tai trong phan bd déu, c6 bé day trung binh 1a:

2445064/7100 = 344mm ~ 0.35 m.
Ws = 2400 x 9.81 x 0.35 =8400 N/m? = 8.4x10°® (N/mm?).
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Ms = wg(Dién tich DahMys) = 8.4x10° x 6.1 x10°
= 56736 Nmm/mm = 56.736 (KNm/m).

Vs = wg(Dién tich DahVgdi) = 8.4x107° x 3.55 x10° = 28.8 (KN/m).

1.3. Do hoat tdi xe

Bé rong dai twong duwong véi mémen duong: 660 + 0.55S = 660 +
0.55x7100 = 5060 mm.

Bé rong dai twong duong voi mémen am: 1220 +0.25S = 1220 +0.25x7100
= 3220 mm.

Ap dung bé rong dai dbi véi luc cat, do qui trinh khong qui dinh nén gia

thiét la theo momen. Luc cét tai géi 1a vi tri c6 mOmen am.

= (ia tri cua m6 men duong ¢ khu vuce giita nhip ban:

P

= %0+0555 2V Min = WLr®ahmomen

Tr
» Gia tri luc cét tai khu vuc géi ban:

P
V1= o oges 2V Vin = Wo s
i 1220 + 0.25S Z Yi Ln Ln®W Pahlyccat

Trong do:
P =72.5 KN (Tai trong ntra truc banh xe Truck).
yi = Tung dd cta Dah tai vi tri banh xe tap trung (P).
W, = Tai trong lan.
Opan = dién tich Dah bén dudi vi tri dat tai trong lan.
Tinh toan Mémen:
2y = 0.56x2 +1.44x2 =4

O pah — 6.1
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7100
T600\ 1800 ‘ 1200 1800 ‘6007
If-z)l 3.1N/mm li EL lg
; bbbl bbbl

Xép hoat tdi lén dwong dnh huwdng mé men

_ P Ty = 72.5x10°
660+0555 <" ~ 660+ 0555

x4 (KNm/m) (Hé s6 lan xe m=1).

Tr

Mogam® = MISW' . 0,5
Magam™ = M/SW. 0,7
MLn = Wn®pahmomen — 3.1x6.1=18.91 (KN/m)

Mo = M(L.75My, + My, ) = 1.0x(L.75 x 55.44 + 18.91) =
121.5(KNm/m).

Tinh toan Luc cat tai goi:
2yi=1.0+0.75+0.58 +0.32 = 2.65
Opah — 3.55
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So dd tinh toan:

7100
1800 ‘ 1200 ‘ 1800 ‘ ‘1800
g Z g g
el o o )
N N o o 3.1N/mm
%¢i$¢$¢$$i¢$$$i$
o o &
: s B
Xép hoat tai lén diong anh huong lec cat
- P _ 72.5x10°
Vi = mzm == x2.65 (KN/m).

w

Vin= WLnOpahluccit = 3.1x355=11 (KN/m)

Vitam = M(L75Vr + Vi, ) = 1x(1.75 X 63.26 + 11) = 123.1 (KN/m).

1V.3. Té hop npi luc
1V.3.1. Bang két qud tinh néi luc

Bdng tong hop néi luc

M, \ Ms Vs [ Mow| Vow | Me | VoL | Miam | Vitam
DC2 | DC2 | DC1 | DC1 | DW | DW PL PL LL LL
Phan
N -12517 | -410 | -48537 | -30.34 | -11.7| -79 | -877 | -45 | 428 | 67
hang
Phan
- - 56.74 | 288 | 31 | 15.74 - - 1215 | 1231
gilta
Pon vi mémen 1a (KNm/m), luc cit 1a (KN/m).
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IV.3.2. Té hop ngi luc theo cdc trang thdi gici han.
Téng hiéu tng lyc tinh toan phai ldy nhu sau [A3.4.1]
Q=2ni7i Qi
Trong do:
vi = Hé s0 tai trong bang [A3.4.1-1] va [A3.4.1-2]
Qi = Tai trong qui dinh ¢ day.
n;=H¢ sb diéu chinh tai trong
—Ti = MpNMRM
O trang thai gi6i han cuong do:
Mo = 1.00 cho céc thiét ké thong thuong.
MNr = 1.00 cho cac mic du thong thuong.
1, = 1.05 cho céc cau quan trong.
— 1 = npnrni = 1.05
Cac trang thai gidi han khac: n; = npnrny = Ix1x1=1.0
Dbi v6i trang thai GHCD1
M, = 1.05[1.25Mpc+1.5Mpy + 1.75(MpLm +Mpy)]
D6i v6i trang thai GHSD I
My =Mpc + Mpw + MiLam +MpL
= Gia tri m6 men udn vira tinh & trén 1a ciia so dd ban ké tu do 1én gbi. Dé
ké dén anh huong lién két ciia ban v6i dam ngang, ta dua vao hé s6 ngam k. Khi
d6, mé men dung dé tinh toan sé 1a: My = k.M
Trong d6: M : La md men giita nhip ctia ban khi coi ban 1a ddm don gian.
k :La hé sd ngam.

Tinh gan dung: k = 0.5 cho tiét dién giita nhip, k = 0.7 cho tiét dién tai gbi.
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Bdng t6 hop noi luc cua ban mat cau

TTGHCDI TTGHSDI
M, v, M, \A
Hang -193.4 -189 -106.18 -113.9
Nhip gian don 346.55 288.78 209.6 167.64
Ngam -242.6 -189 -146.7 -113.9
Gitta nhip 173.3 288.78 104.8 167.64

Pon vi mémen (KNm/m), luc cit (KN/m).
Chon max (Mying » M ngam)= 242.6
V. THIET KE COT THEP BAN MAT CAU
V.1. Tinh todn dign tich cét thép
Tur két qua tinh ndi lyc ¢ trén, ta c6 cap momen dé thiét ké la:
Momen 4m tai gbi: M™ = - 242.6 KNm/m.
Momen duong tai gitta nhip: M* = 173.3 KNm/m.
Céc dic trung vat ligu thiét ké
Cuong d6 chiu nén cia bé tong qui dinh & tudi 28 ngay la: . = 50Mpa.
Cuong do bé tong khi cang cap 0.9 . = 45 Mpa.
Mb dun dan hdi clia bé tong ty trong thuong 1iy nhu sau: E, =0.043y,*°/f'=
35750 Mpa
Lép bao vé:
Lép bé tong bao vé phia trén: 50mm.
Lép bé tong bao vé phia dudi : 50mm.
Khoang cach tir trong tim bé cap dén mép ngoai chiu kéo vi ving chiu
moomen am 1a 100mm va viing chiu momen dwong 1a 60mm — Chiéu cao lam

vi€c cua bé tong la:
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Vung chiu mémen am: z =500 - 60 = 440 mm.

Vung chiu mémen duwong: z =250 - 60 = 190 mm.

Dién tich cbt thép UST duogc chon so bg theo cong thire: A = sz

|

u

Trong do:
M, = Momen tinh toan Nmm/mm.
A, = Dién tich cdt thép tng suét truge (mm?).
foj = 0.7x 1860Mpa (Cuong do kéo qui dinh cua thép UST trong giai
doan khai thac).

, 6
Tai tiét dién chiju momen am: A, = = 2426X0° 453 47 (mmd).
2.f, 4401302

, 6
Tai tiét dién chju momen duong: A_ = "’:c :% = 700.5 (mm?).
z X

o
Chon sb lwong bo cap trén 1m ban:
N = Aps/Aups
Trong do: Ajps = dién tich mdt bo cap.
B cap sir dung cuia hing VSL c6 dang det, mdi b6 4tao ¢12.7 dién tich
mdi tao 1a 98.7mm?
— Aups = 4 X 98.7 = 394.84 mm’

Bdng chon cép

. n Aps
Tiét M, h z 0-7fpu Aubo Aps
chon | e
dién
(Nmm/mm) | mm | mm | N/mm?| mm? | mm® | b6 | mm?

Goi 242600 500 | 440 | 1302 | 394.84 | 423.47 2 | 789.68

Gitra
173300 250 | 190 1302 | 394.84 | 700.5 2 789.68

nhip
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Vay ta chon chung 1a 2 b6/1m.

Kich thude dng Gen tuong tng 1a: cao x rong = 27 x 80 = 2160 mm?

Str dung neo loai VSL type S5-4

Chon loai kich cang don : ZPE-23PJ cua hang VSL.

Céc bo thép kéo sau cua ban khong duoc dit xa nhau, tir tim dén tim
khong qué 4 lan chiéu dy tdi thiéu ctia ban.

[A5.10.3.4]
Khoang cach gitra cac bo céap la 500mm < 4x200 = 800 mm.

V.2. Tinh todn mat mdt wng sudt trude

CAPDUL
1350

30

Hinh 11: Puong di ciia cdp ngang qua ban mdt cau

Céap UST cua ban mat cau 1a cap cd mot dau neo c6 dinh, cang mot dau.
Trong dd 4n nay s& trinh bay tinh mat mat tai cac tiét dién: gbi 1(1a gbi gan vi tri
kich cing nhat), giita nhip, gbi 2(gdi gan neo chét). Cac bo thép trong 1m tinh
toan dat tén la B.

Trong tinh toan mat mat UST coi nhu bo cap duge cing mot lic (khong
ké dén cing timg tao).

Cac mat mat ung suét trudce trong cac ciu kién duoc xay dung va dugc
tao rng sudt trudc trong mot giai doan duy nhat c6 thé 1y bang:

Trong céc cau kién kéo sau:

Afpr = Afge+ Afpp + Afpes + Afpsr + Afcr + Afir
(5.9.5.1-2)
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Trong do:
Afer = Téng mat mat (MPa).
Afge= Mét mat do ma sat(MPa).
Af,a= MAt mat do thiét bi neo (MPa).
Afes = Mat mét do co ngan dan hoi (MPa).
Afysr = Mét mat do co ngét (MPa).
Afycr = Mat mét do tir bién ctia bé tong (MPa).
Af,r = Mat mat do tring ddo cot thép (MPa).
Trong cac mat mat phan ra lam 2 loai:
» MAt mat tuc thoi gf")m cac mAt mét : Afor, Afpa, Afges
> Mit mat theo thoi gian gdm cac mit mat sau: Afpsr, Afpcr, Afpr
V.2.1. Mt mdt do ma sdt
Mét mat do ma st giira bo thép va éng boc ¢ thé 1y nhu sau:
Afyr = f(1-e 1) (5.9.5.2b-1)
Trong do:
f,; : g suét trong thép ust khi kich f,; = 0.8 f, = 1488(Mpa).
X : chidu dai bo thép ust tir dau kich dén diém bat ki dang xem xét (mm).
K : hé s6 ma sat lic; K = 6.6x10"/mm™
1 : La hé sb ma sat; p = 0.2
o : Tong gia tri tuyét ddi cia thay doi goc cta duong cap thép UST tir
dau kich dén diém dang xét (rad).

e : co so logarit tyr nhién
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Bdng tinh mdt mat do ma sat

Tiét dién Tenbo a(rad) | X(mm) | Kx+po | fy(MPa) Alpr(MPa
thép )
Géi 1 B1,B; 0.0262 2700 0.00702 1488 10.409
Gitra nhip B1,B; 0.052 5500 0.01403 1488 20.731
Gbi 2 B.,B> 0.1221 8300 0.02990 1488 43.830
Gbi 1 1a gbi gan vi tri cang kich nhét
Gbi 2 1a gbi gan neo chét
V.2.2. Mt mdt do bién dang neo
for
A 2= Al
Loa
Sor do tinh todn mdt mat do bién dang neo
Cong thure tinh toan: Af = A—LL E,
Trong do:
A, : bién dang do tut neo ;A, = 6mm/neo
Ep : modun dan hoi cua thép; E, = 197000 (Mpa).
L : chidu dai cua bo cap; L=11.10 m
Af = %XNWOO =106.486 (Mpa).
V.2.3. Mdt mdt do co ngin dan héi
Su co ngan dan hoi trong hé ban quy dinh ldy bang 25% gia tri duoc tinh
tr phuong trinh :
A@H::Eipr
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Trong do:
fegp 12 téng g suat bé tong & trong tAm cac bo thép ung suit truoc sau khi
kich va ty trong ctia cdu kién & cac mit cit mé men Max (Mpa).
E, la mo dun dan hoi cta thép Gng suét truée. Ep =197000 (Mpa).
E. 1a md dun dan hdi cta bé tong luc truyén lyc.
Trong cong thirc dudi day, gia tri Pj co thé tinh dya trén ng suét trong
bo cap cang trude. Dbi voi thép chung dio thap lay bang 0.70f,, .

P =AsQ7f, —Af . —Af,,

e la khoang cach tir mép chiu nén dén dudng tam cua tiét dién.

e Tinh e: tai gbi

e=h-y-100
y= S Trong do:
A 2
2 2
5= bxzh A xy,, = M +5.5x789.68x500 = 181.629x10° (mm?).

A = bxh + nxA,, = 1000600 + 5.5x592.2 = 603257.1 (mm?).
Vay y=301.080 - > e = 600 — 301.080 - 100 = 198.92 (mm).
Tuong ty tai gilra nhip ta c6 e’ = 125.84 - 60 = 65.84 (mm).

O
600
—1000—— yps
TTI ‘ 2 OTTH
(o] e} y
!
1000
Tiét dién gitra nhip Tiét dién gbi
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Ay = dién tich cua tiét dién tai vi tri tinh toan (mmz) (1a hinh chir nhat c6

bé rong 1m, chiéu cao phu thudc vi tri tinh toan).

Iy = Momen quén tinh cta tiét dién tinh toan (mm®?).

Mgy = mémen do trong luong ban than cua ban(Nmm)

Thdy rang dién tich tiét dién va mémen qudn tinh cia tiét dién nguyén triv

16 va tiet dién nguyén tinh toan cua ban mdt cau la gan bang nhau, nén trong

tinh todn sir dung tiét dién nguyén.

Béng tinh toian Pj

Tiét dign | Tén bo thép | 0.7f,, | fr(Mpa) | foa(Mpa) | Ax(m2) | P; (KN)
Gbi 1 B1,B2 1302 | 10.409 106.486 |0.0007897 | 935.9
Gitra nhip B1,B2 1302 | 20.731 106.486 |0.0007897 | 927.7
Gbi 2 B1.B2 1302 | 43.830 106.486 |0.0007897 | 909.5
Bang tinh toan fcgp

Tén bo Mdg e A Iy P; fegp
Tiét dién thép | (KNmm) | (mm) | (mm®) | (mm*) | (KN) | (Mpa)
Géi 1 B1,B2 | 184996 | 198.92 | 603257.1 | 1.82E+10 | 935.9 | -0.96
Gittanhip | B1,B2 | 132140 | 65.84 | 253257.1 | 1.34E+09 | 927.7 | -2.1
G6i 2 B1,B2 | 184996 | 19891 | 603257.1 | 1.82E+10 | 909.5 | -0.93

Két qua tinh toan ghi bang tinh toan méat mat rng suét do co ng:T'm dan

héi.

Tiét dién | Tén bo thép | Ex(Mpa) | E(Mpa) fop(Mpa) | 0.25Af e,
Géi 1 B1,B2 197000 33941 0.96 1.40
Gitranhip | B1,B2 197000 33941 2.1 3.06
Géi 2 B1.B2 197000 33941 0.93 1.35
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V.2.4. Mdt mdt do co ngét
MAét mat tmg sudt trude do co ngét co thé 1y bang:
DAi véi cau kién kéo sau: Afysg = (93 - 0.85H) = 93 - 0.85x80 = 25 Mpa
(5.9.5.4.2-2)
H = d6 4m twong ddi bao quanh,lay trung binh hang nim(%) =80%
V.2.5. Mdt mdt do tir bién ciia bé tong
Cong thirc: Af o, =12.0f,, —7.0Af ,, >0
Trong do:fegp: 1a Ung sut bé tong tai trong tAm thép Gmg suit trudc lac

truyén luc (Mpa).

E: 1a khoang céch tir trong tam bo thép dén truc trung hoa ctia tiét dién.

Bang tinh f g,

Ténbo | Mdg e A e Pi |
Tiét dién thép | (KNmm) | (mm) | (mmd) | (mm*) | (KN) | (Mpa)

Géi 1 B1,B2 | 184996 | 198.92 | 603257.1 | 1.82E+10 | 701.829 | 0.96

Gitanhip | B1,B2 | 132140 | 65.84 | 253357.1 | 1.35+9 | 695471 | 2.10

G6i 2 B1,B2 | 184996 | 198.92 | 603257.1 | 1.82E+10 | 683.572 | 0.93

Afgp: 1a thay d6i trong g suét bé tong tai trong tdm thép tng suat trudc
do tai trong thuong xuyén, tru tai trong tac dong vao luc thyc hién lyc ting suat
trudc.

Gia tri Afcgp can dugc tinh & cung mat cit hodc cac mit cat duge tinh fegp
.(Mpa)

M, e Mg.e

— da’
gy ==t

Mgys mémen do trong lugng cac 16p phu va 16p bao vé mat cau.

Mg, 1 moémen do tinh tai chit thém sau khi bé tong dong cing.
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Bang tinh toan Afg
e Mas Maa Neip
Tiét dién Ténbothép | (mm) [ (mm*) | (KN.mm) | s(KN.mm) | (Mpa)
Gbi 1 B1,B2 198.92 | 1.82E+10 8103 10465 -0.20
Giita nhip B1,B2 65.84 | 1.35E+9 15429 0 -0.76
Go6i 2 B1,B2 198.92 | 1.82E+10 8103 10465 -0.20

Két qua tinh toan mit mat Gng suit do tir bién

. Tén bo E Mas Mg, ~Nogp Fegp
Tiét dién ) Afpcr
thép (mm) | (KN.mm) | (KN.mm) | (Mpa) | (Mpa)

Géi 1 B1,B2 | 33941 8103 10465 0.20 096 | 10.13

Gittanhip | B1,B2 | 33941 15429 0 0.75 210 | 19.99

Gbi 2 B1,B2 | 33941 8103 10465 0.20 0.93 9.77

V.2.6. Mit mdt do tring dio cot thép

MAét mat sau khi truyén lyc - ddi véi tao thép duoc khir Gmg suat kéo sau:
Afpr=0.3[138 - 0.3Afpr - 0.4Afpes - 0.2(AfpsptAfpcr)]
(5.9.5.4.4c-2)

Trong do:

Afor: Mat mat do ma sat dudi mire 0.70fp, & thoi diém xem xét tinh theo

Diéu 5.9.5.2.2.(Mpa)
Afpes: Mt mat do co ngén dan hoi (Mpa)
Afpsr: MAt mat do co ngot (Mpa)

Afpcr: Mét mat do tir bién (Mpa)
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Bdng tinh mdt mat do triing ddo cot thép

Afor 0.25 Afpsr Afpcr Afpr
(MPa) Afges (MPa) | (MPa) | (MPa)

Tiét dién | Tén bo thép

Géi 1 B1, B2 10.409 | 1.40 25 10.13 38.19
Gitra nhip B1,B2 20.731| 3.06 25 19.99 36.47
Géi 2 B1,B2 43.83| 1.35 25 9.77 35.21

V.2.7. T 5ng mdt mdt wng sudt trwée

Bang tong két mdt mat UST
, Tén Af Af Af Af
Tiét Tl AR | AR | TSR Afy
. bo (MPa | (MPa | (MPa | (MPa
dién ) (MPa) | (MPa) (MPa)
thép ) ) ) )
Gbi1 | B1,B2 | 106.486 | 10.409 | 1.40 25 |10.13|38.19 | 191.61
Gilra
B1,B2
nhip 106.486 | 20.731 | 3.06 | 25 |19.99 | 36.47 | 211.73

Gé6i2 | B1,B2 | 106.486 | 43.83 | 1.35 25 9.77 | 35.21 | 221.65

V.3. Kiém tra tiét dién theo cdc trang thdi gidi han
Trong ban mit cau kiém tra cac trang thai giéi han sau:
Trang thai gi6i han sir dung: Kiém tra ing suét, nut.
Trang thai gii han cudong do: Kiém tra stc khang udn, khang cit cia
tiét dién.
V.3.1. Trang thdi gioi han sir dung
> Gi6i han tng suét cho cap UST:
fou = 1860Mpa, tao thép c6 do dao thip 12.70, tao 3 soi
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A = 789.68mm?, E, = 197000 (Mpa).

Yéu cau:
Sau khi truyén lyc: fo; = 0.74f,, = 0.74x1860 = 1376.4 (Mpa).
Cuong d6 chay qui dinh: foy = 0.9f,, = 0.9x1860 = 1674 (Mpa).
Sau toan b mat mat: e = 0.8f,, = 0.8x1674 = 1339.2 (Mpa).
> Gioi han tng suat cho bé tong:
Doi voi cac img sudt & TTGHSD trirée mdt mat:
f’. = 50Mpa, sau 28 ngay.
£ = 0.9x50 = 45 Mpa cuong do bé tong liic truyén lyc.
Giéi han ing sudt nén:  -0.6f; = -0.6x45 = -27 (Mpa).
Gioi han ung sudt kéo:  0.25,/f', =1.677 (Mpa).
Doi voi cdc img sudt & trang thdi giGi han sir dung sau mat mat:
Giéi han tmg suit nén: - 0.45. = - 22.5 (Mpa).
Gi6i han tng suit kéo : 05,/f", =3.535 (Mpa).
V.3.1.1. Kiém tra ieng sudt bé tong khi truyén luc cing
Cong thirc kiém tra:

a. Tai vi tri goi:

= Thé dudi:

fiy =—L+oy, =Ny, < 05T, =1677MPa
= Tho trén:

fy :—%‘—?yt + NIIS y, > -06f',=-27 Mpa

b. Tai gitta nhip:
= Th¢ trén:

M
|

f :¥5+Eyb;

o= y, <05T, =1.677MPa
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Thé dudi:
F, Fe M, .-
bg = —Kt—Ty[ +Ty‘ Z *0,6f i '27 Mpa
Trong do:
F. = lyc cing cta cap ung suat trude luc truyén lyc (MPa).

Fi = Aps(0.74fF,, - Afpa - Afpe - Afes ) (Mpa).
e  =do6 lech tdm cua lyc F so véi truc trung hoa tai tiét dién (mm).
Ms = momen do tii trong ban than cia ban tai tiét dién lac truyén luc
(Nmm).

VuYb = khoang cach tir thd ngoai cing chiu kéo va nén téi truc trung hoa

(mm).
A =dién tich tiét dién (mm?)
| =modmen quan tinh tiét dién (mm"*)
Két qua kiém todn vmg sudt bé tong khi truyén lic
y fog | fig
Tiét A | e M, Vi Yo Ft Duy
. ) . MP | MP |
dién | mm mm® | mm | Nmm | mm | mm | KN ¢t
a a
Goi | 6032 | 1.820E | 198. | 3415 | 301.0 | 298. | 921011 " b
at
1 | 571 +10 92 | 0000 8 9 67 10.94(397|
Gitr
a | 2532 | 1.350E | 65.8 | 3763 | 123.1 | 126.| 928471 | - - | bat
nhip | 57.1 +09 4 | 2000 9 8 94 581|146
Goi | 6032 | 1.820E | 198. | 3415 | 301.0 | 298. | 931290 b
at
2 | 571 +10 92 | 0000 8 9 70 1096403
SVTH: TRINH THI THUY HOAN - LOP: CP1101 110

MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

V.3.1.2. Kiém tra irng sudt bé tong sau mét mdt

a. Tai goi:
= Thé dudi :
foo = —%+$yb _MT y, >-0,45f' =-225 Mpa
= Tho trén:
,c :—%—$yt +¥yt <05,/f', =3535 Mpa

b. Tai gifia nhip:

= Thé dudi :

f,. =—%—$yt +MTy‘ <05,/f', =3535Mpa

= Tho trén:

foo-FL Py M. s 045t ——225 Mpa

A |

Trong do:

- F = lyc cing cia cap ng suat truéc sau khi di tinh trir mat mat
(MPa)

F = Au(0.74f,, - Afyr) Mpa

- & =0 léch tam cua lyc F so véi truc trung hoa tai tiét dién (mm)

- M = momen tai tiét dién trong gd s dung ldy theo t6 hop ndi lyc &

TTGHSD (Nmm)

- YuYp= khoang cach tir thd ngoai cung chiu kéo va nén tdi truc trung hoa

(mm)
- A =dién tich tiét dién (mm?)
- | =momen quan tinh tiét dién (mm®)
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Két qua kiém todn img sudt bé téng TTGHSDI

Tiét | A I e M Yi Yo F foo | fc | Duy
dien | mm?* | mm* | mm | Nmm | mm | mm KN | MPa|MPa| ét
6032 | 1.820E+ | 198. | 1097500 | 301. 861844.

G6il| 57.1 10 92 00 08 |298.92 28 041|-244 | Dat

Gitra | 2532 | 1.350E+ | 65.8 | 7837500 | 123. 858511.
nhip | 57.1 09 4 0 907 | 126.81 38 -1.38 | -5.44 | bat
6032 | 1.820E+ | 198. | 1097500 | 301. 874563.

G6i2 | 57.1 10 92 00 08 |298.92 03 0.39 | -250 | Dat

V.3.2. Trang thdi gioi han cwong dj 1
V.3.2.1. Kiém tra sirc khdng uon cho tiét dién
Cong thirc kiém tra sirc khang udn: M, < oM,
(5.7.3.2.1-1)
Trong do:
M, = momen tinh toan ¢ trang thai GHCDI (MPa)
¢ = He s6 stc khang dugc 13y theo diéu 5.5.4.2; $=1.0
Dung cho udn va kéo béténg cdt thép ust ¢ = 1.0
M, = Strc khang danh dinh ctia mat cit (MPa)

Véi mit cit hinh chit nhat:
M, = A, fps[dp _%] (5.7.3.2.2-1)

Aps :Dién tich thép ing suét truée (mm?)
a= cBy: chiéu day cua khdi img sudt tuong dwong (mm) - chiéu cao chiu
nén

B: :Heé sb chuyén ddi biéu dd ing suat qui dinh trong diéu 5.7.2.2
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f,=0.85- 0.05(f°77_28) = 0.85-0.05 @

=0.6928

fos :Ung suét trung binh trong thép UST & sirc khang udn danh dinh
(MPa)

fo= fpu[l—kdc} (5.7.3.1.1-1)

p

= _i = — % = -
k =2(1.04 - )=2(1.04- 12) =0.28 (5.7.3.1.1-2)

d, :Khoang cich tir thé nén ngoai ciing dén trong tdm cdt thép tmg
suét truge (mm)
d, = 500mm tai gbi
dp, = 190mm tai giira ban
¢ =khoang cach tir truc trung hoa dén mit cit chiu nén (mm)

A f

D&i v6i mit cét hinh chit nhat : ¢ = —
085 f 'c ﬂlbw + kAbS -
d p
(5.7.3.1.1-4)
Tai gifta nhip
Tai gdi :
oo 789.68x1860 =35.468

0.85x50x0.6928x1000 +0.28 x 789.68x%

Tai gilta ban:
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c= 789.68x1860 — 35.455
0.85x50x0.6928x1000 +0.28x 789.68 x 190

f. :Cuong do chiu nén qui dinh ciia bé tong & tudi 28 ngay (Mpa)
by : Chiéu day ciia phan chiu nén ; b, = 1000mm

Ket qua kiém tra sirc khdng uon

g s a Aps fos dp oM, My
Tiet dién Duyét
mm mm’> | MPa | mm | KNm | KNm
, 1828.0
Goi 1
2457 | 789.68 7 500 | 527.99 | 242.6 bat
1769.0
Gilra ban
24.32 | 789.68 3 190 | 261.31 | 173.3 Dat
) 1828.0
Goi 2
2457 | 789.68 7 500 | 527.99 | 242.6 Dat

V.3.2.2. Kiém tra ham lwong cét thép
V.3.2.2.1. Lwgng cét thép toi da [5.7.3.3.1]

Luong cdt thép ust va khong tng sudt truée phai duoc gioi han sao cho :

di <0.42 (5.7.3.3.1-1)

de = d,: khoang cach co higu twong ung tir thd chiu nén ngoai cling dén
trong tam luc kéo cua ¢t thép chiu kéo (mm).

c: khoang céch tir th nén ngoai cling dén tryc trung hoa (mm) di dugc tinh

toan & trén:
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Két qua kiém tra ham lwong thép t6i da

, de c c
Tiét dién q Duyét
mm mm e
Gbi 1 500 36.611 0.073 Pat
Giira nhip 190 35.455 0.186 Pat
Gbi 2 500 36.611 0.073 Pat

V.3.2.2.2. Lwgng cét thép toi thiéu [5.7.3.3.2]

Bét ky mot mat cit nao cua ciu kién chiu udn, lugong cbt thép thuong va
c6t thép DU'L chiu kéo phai dii dé phat trién sirc khang u6n tinh toan M, phai
nho hon trong 2 gia tri sau:

1.2 1an stre khang nirt M, xac dinh trén co s phan bd ung suét dan hoi
va cudng do chiu kéo khi uén cia bé tong. oM, >1.2M,,

Trong d6 M, duoc tinh bang cong thic :

M, :L(fr +f,— 1) (Handbook-C10)

t
fy :Gng sut do tai trong ban than M tinh theo trang thai giéi han st
dung tai thd ma (mg suét kéo giy ra boi cac tai trong ngoai (Mpa).

M
fy ZTYn

fe :uNg sut nén trong bé tong do tmg suit nén trude c6 hiéu (Mpa)

o Apfos B A f,e

foe A I b
. : cuong do chiu kéo khi udn ctia bé tong (Mpa)
f, =0.63,/f'c =0.63v/50 =4.454Mpa
A, :Dién tich thép g suét trudc (mm?®)
fos :Ung suét trung binh trong thép UST & sirc khang udn danh dinh

(MPa)
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foo = fpu[l—k;J (5.7.3.1.1-1)

P
Ag, 1 : dién tich va mé men quén tinh cta tiét dién (mm?, mm®*)
Ay :dién tich c6t thép g suat trudc (mm®)
Yo Yo : khoang cach tir tho nén, kéo ngoai cing dén truc trung hoa.(mm)
o : hé s6 sirc khang dugc lay theo diéu 5.5.4.2; $=1.0
1.33 14n momen tinh to4n can thiét dudi t hop tai trong - cudng do
oM, >1.33M, (3.4.11)
Két qua kiém toan duoc dua ra & cic bang sau:

Bdng tinh toan surc khang nurt 1.2M,

, fy | 1.2M
Tiét A I M e Vi Yo foe
n 2 4 Mp cr
diéen | m m Nmm | mm | mm | mm | Mpa
a | kNm
Gbi | 603257 | 1.820E+ | 341500 |198.9 | 301.0 | 2989 | - 0.5 ]104.3
1 10 00 2 8 2 533| 6 4
Gitta )
i 253257 | 1.350E+ | 376320 1239 | 126.8|10.6 | 3.5 | 126.7
nhi
P 1 09 00 65.84 07 1 2 3 8
G6i | 603257 | 1.820E+ | 341500 | 198.9 | 301.0 [298.9 | - 0.5 1104.3
2 1 10 00 2 8 2 533| 6 4
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Bdng kiém tra ham heong cot thép toi thiéu

. oM, 1.2M, 1.33M,
Tiét dién Duyét
kNm kNm kNm
Gébi 1 527.99 104.34 322.6 Dat
Gitra nhip 261.31 126.78 230.4 Dat
G6i 2 527.99 104.34 322.6 Dat

V.3.2.3. Kiém tra sirc khéng cdit

Kiém tra theo cong thirc :
V<oV, (5.8.2.4-1)
Trong do :

V, : Luc cit tinh toan

¢ :He sb stc khang dung cho cit ¢ = 0.9

V, :Stic khang cit danh dinh: V. =min Ve +Vt Y,
" 0.25f b,d, +V,
(5.8.3.3-1)
(5.833-2)
Trong d6 : V = O-O%ﬂmbvdv
(5.8.3.3-3)
v - Ad, f, (cot g@;cot ga)sin « (5.8.3.3-4)
Trong do :

b, :Bé rong bung cé hiéu liy bang bé rong bung nho nhat trong chiéu
cao dy (mm).
d, :Chiéu cao chiu cit c6 hiéu dugc xac dinh theo didu 5.7.2.8 (mm).

s :Culicbt thép dai (mm).
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B :Hé s6 chi kha nang cua bé tong bi nat chéo truyén Iuc kéo duoc
qui dinh trong diéu 5.8.3.4
® : Goc nghiéng cia tng suit nén chéo dugc xac dinh theo diéu
5.8.3.4 (d9).
o : Goc nghiéng cua ct thép ngang dbi véi truc doc (d0).
A, : Dién tich cdt thép chiu cit trong cu li s (mm?).
V, : Thanh phan lyc Ung sudt trudc co hidu trén hudng luc cit tac
dung, 12 duong néu nguoc chiéu lyc cat(N).
Kiém toan luc cit c6 thé kiém tra tai mit cia cAu kién dg, trong dd 4an nay
s& kiém tra tai tim cAu kién d& (co luc cit 16n).
Moémen va luc cit tinh toan theo TTGHCD 1 (tai géi).
M, = 193.4 KNm.
V, = 189 KN.
Xac dinh V,
Trong tinh todn ta bo qua V;, vi khong ké dén thanh phan kéo xién chdng
cét.
Xac dinh d, va b,

0.9d,
dy=max<0.72h

d, -2,
Taco d,=480mm tai gbi
a=BiC = 0.6928x35.468 = 24.57

0.9d, =0.9x500 = 450 (mm).
0.72h =0.72x 600 = 432 (mm).

dy- 5 =500- 24557 = 487.715 (mm)=> d, = 487.715 (mm) va b,=
1000(mm).
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Xdc dinh p va 0
Dé xéc dinh dugc 0 va P ta phai thong qua cac gia tri sau v/ Va & .

Ung suat cat trong bé tong

VvV - 3
yo Loy 18940 _ () 6o4 (Mpa) > 0.1 (5.8.3.4.2-1)
ob.d,  0.9x1000x487.715
v _0628 01008
f' 50

C

Ung bién trong ¢bt thép & phia chiu kéo do udn cua céu kién xac dinh theo :

%+0.5Nu +0.5v, cotgd—- A f

ps ' po
g, =—L <0.002 (5.8.3.4.2-2)
E.A + EpAps

Trong do:

Aps @ Dién tich cbt thép ust trong phia chiu kéo udn cua ciu kién (mz)

My : M6& men tinh toan (Nmm)

N, : Luc doc truc tinh toan (N)

V, :Luc cit tinh toan (N)

E, :Modun dan hdi cua cdt thép khong ust (MPa)

E, :Modun dan héi cua cbt thép ust (MPa)

A, : Dién tich cét thép khong ust (mm?)

fio : Ung sut trong thép ust khi tmg suat trong bé tong xung quanh
bang 0 (MPa)

E
foo=f o f —

po pe" 'pc E
c

foe :ungco hiéu suét trong thép ust sau mat mat.
foe = 0.74f,, - Afyr = 1376.4 — 221. 65 = 1154.75(MPa).
fe : US trong BT tai trong tdm cac bo cap do luc ust sau tAt ca mét
mat, dé an toan léy foe= 0.

= f,,=1154.75 (MPa).
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Gia thiét 0 = 45°

6
1938x10° 4 5 274.03x10° x cot g45-592.2x1154.75
g, = 481.715 =-0.00209 < 0.002
197000x592.2

Tra bang 5.8.3.4.2-1 Ta dugc 6 = 27.5°, = 7.0
Xac dinh V. va V
V =0.0834.,/f',b,d,
V =0.083x 7.0x /50 x1000 x 487.715 = 2003674.852 (N).
Trong ban mit cau khong thiét ké cdt thép ngang (cbt dai, cot xién) nén
V=0
Tinh sirc khing danh dinh cia tiét dién
V=V + Vs +V, = 2003674.852 + 0 + 0 = 2003.674 (KN).
V,=0.25fDhd, + V, = 0.25x50x1000x487.715 + 0 = 6096.438 (KN).
=V, =2003.674 (KN).
=¢V,=0.9 x 2003.674 = 1803.307 (KN).
Kiém tra theo cong thirc : V, = 189 (KN).< ¢V, = 1803.307 (KN).
V.3.3. Cét thép chong co ngdt va nhiét dj
C6t thép chdng co ngét va nhiét dd phai duge dat gan cac bé mat bé
tong 16 ra trude cac thay doi nhiét do hang ngay.

Dién tich c6t thép trong mdi hudng khong duge nhé hon :

A> 0.75% (5.10.8.2.-1)

y
O day :

Ag= Téng dién tich mat cit (mmz) , ta tinh cho 1mm rdng.

f, = Cuong d6 chay qui dinh cua thanh thép (Mpa).

Thép phai dugc phan b déu trén 2 mit (vi cau kién c6 bé day hon

150mm).
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Tai gifta ban :
A> 0.75x250x& = 0.469 (MM?/mm) theo mi hudng.

C6t thép phan bé trén mot mat 13 : 0.5xAs = 0.2345 (mm?/mm).

St dung No16 @ 350mm, dién tich ddy du 1a As = 0.286 (mm?/mm).

Tai gbi: As> O.YSXGOOXﬁ = 1.125 mm%mm theo mdi hudng.

Cbt thép phan bé trén mot mat 13 : 0.5xA, = 0.5625 mm*/mm.
Str dung No16 @ 300mm dién tich day du 1a A, = 0.571 mm?/mm.
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THIET KE KET CAU DAM CHU

IV. LUA CHON KiCH THUOC VA TINH TOAN PAC TRUNG HINH HOC

IV.1 KICH THUGC KET CAU VA MAT CAT NGANG DAM
iv.1.1.Thiét k€ dudong cong bién dam:

Uu diém cua thiét k&€ ddm c6 chiéu cao thay doi.

BTiét kiém vat liéu, bé tong va thép du ung luc dugc bo tri phit hop ca trong+ ( Formatted: Bullets and Numbering

thi cong va khai thic.

0Giam duoc tng sudt cat.

BKEét cdu ¢6 hinh dang dep.

Dé b6 tri cot thép chiu cat phan bs déu, va bé rong suon dam thay déi déu
theo chiéu dai dam, ta chon duong cong bién ddm c6 bac tir 1 + 2. Trong tinh
todn dac trung hinh hoc mat ct ngang dam, 14y dudng cong dang bac 2.

y,=ax’+b,

_h,=h,

& E

il

b,=h,,
trong dé :

h, : Chiéu cao dam tai mat cét sét dinh tru.

h,, : Chiéu cao diam tai giita nhip.

L : Chiéu dai phin cdnh hing cong.

y, :Chiéu cao mat ct tai vi trf tinh todn.

x  :Khoang c4ch tir gifta nhip dén mat cét tinh toan

iv.1.2.Thiét ké ban day hop:

Ban ddy hop chiu tai trong sau:
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Trong lugng ban than.
Luc nén do mé men uén va luc cét gay ra.
Trong lugng clia céc thiét bi, van khuon trong qua trinh thi cong.
Dé phii hop v6i dic diém chiu luc, ban ddy hop thudng c6 bé day thay ddi.

‘ BTai gitta nhip: Chiéu day ban ddy hop phu thudc vao yéu céu vé khoang-
cach tir tim b6 cédp du ting luc t6i mép bé tong. Do ¢6 bd tri cap du tng luc, chon
chiéu day ban day tai gitta nhip bang 300mm.

‘ OTai khu vuc gan tru: Chiéu day ban ddy tang 1én dé chiu luc nén 16n do mo

1

men u6n va luc cét gay ra, thudng nim trong khoang (%+E)th, tham khao

mot sO cdu da xay dung, ta chon 900mm
Trong pham vi giita tiét dién giita nhip va gan tru, ddy trén ban ddy thay d6i
theo duong cong bac 2 :
y,=a,x’+b,
b,=h’,,
trong do6 :
h’, : Khoang céch tinh tir mat dudng xe chay dén ban ddy trén tai mat
cit sit dinh tru
h’,, : Khoang cich tinh tir mat dudong xe chay dén ban ddy trén tai giita
nhip.
L : Chiéu dai phan cédnh hang cong.
y, :Chiéu cao mat cit tai vi trf tinh todn.
x  :Khoang c4ch tir gifta nhip dén mat cét tinh toan
Chiéu day ddy hop dugc tinh theo cong thiic:
G=Yi- Y2
iv.1.3.Thiét ké suon hop

Sudn hop chiu tai trong nhu sau :
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- Luc cit do trong luong dam va hoat tai.

- Mot phan mo6 men u6n truyén xuong tir ban mat cau, moé men xoan do
tai trong léch tam gay ra.

Chiéu day sudn phai dam bao hai yéu cau:

- D kha nang chiu luc

- D tinh khong dé d6 beé tong.

Dé phi hgp v6i yéu céu chiu luc, ta chon chiéu day sudn thay déi tuyén tinh
v6i cac dac trung nhu sau :

Mat cat ngang gbm mot hop ¢6 cdu tao vach xién. Ban day hop rong 6.0 m
tai dinh tru c6 chiéu day thay déi tir 0.9 + 0.3 m tai dinh tru dén giita nhip, ban
trén rong 13.5m c6 chiéu day khong thay déi 0.25 m, suon dam day 0.5 m.

Sau day la chiéu cao, chiéu day dam va bé day sudn hop cia mot s tiét

dién
BI1
Ht | l BI1-1 | i
H‘F‘F HI
HI
ds BI3 y
| BI3-1 i
HI
Tl feod o |
SN I (S A o ????@??%
‘ [N % k11 K10[ k9 \kB\k7\k6\k5\ k4‘ kS‘ k2| k1 K 0 1 k2 ‘k\? ‘k4 \kS \kB\k7\k8\ k9 \KWO k11
|
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Thu ty | Tiét dien | HO1 | HO2 | HO3 | BO1 | BO2 | BO3 | HI1 | HI2 | HI3 [HI4 | HI5 | BIl | BIl-1 | BI3 | BI3-1
1 1 03] 02|50 (295 08 [2906]025(025| 1.1 {03 | 03 [3.05| 1.55 |2.604| 2.25
2 2 03 ] 0.2 |438[295]| 0.8 |2906|025[025( 1.1 [03 | 0.3 |3.05| 1.55 |2.604| 225
3 3 03] 02 |407(295| 08 [2906]025(025| 1.1 {03 | 03 [3.05| 1.55 |2.604| 2.25
4 4 03 (02 [379(295] 0.81 |2.897(0.25]0.25]|1.103|0.3 |0.337|3.05| 1.55 |2.601 | 2.244
5 5 03 (02 [353(295]0.815(2.878(0.25|0.25|1.165|0.3 |0.375|3.05| 1.55 | 2.59 | 2.233
6 6 03 (02 [328(295] 0.82 |2.855(0.25/0.25]|1.275|0.3 |0.404|3.05| 1.55 (2571 2.214
7 7 03 (02 [3.07(295] 0.83 |2.825(0.25|0.25|1.417|0.3 |0.433|3.05| 1.55 |2.546| 2.189
8 8 03 (02 [287(295] 0.85 [2.786(0.25|0.25|1.609 0.3 | 046 |3.05| 1.55 [2.512| 2.155
9 9 03 02 [264(295] 0.88 [2.739(0.25|0.25| 1.85 |03 | 0.49 |3.05| 1.55 | 2.47 | 2.113
10 10 03 (02 [246(295] 091 |2.686(0.25|0.25]|2.119|0.3 | 0.52 |3.05| 1.55 |2.423 | 2.066
11 11 03 102 [231]295] 094 (2.626|0.25|0.25( 2.44 |0.3 | 0.55 |3.05| 1.55 |2.367 |2.01
12 12 03 102 |22 (1295|0703 25 |025|0.25| 3.1 |03 | 0.6 |3.05]| 1.55 |2.254| 1.902
13 13T 03 02|21 (295|105 25 |025({025| 3.1 [03]| 0.6 |3.05| 1.55 |2.254| 1.902
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iv.1.4. Tinh toan dac trung hinh hoc tiét dién
Bing cach chia nho ti€t dién nguyén thanh cdc tam gidc va hinh chit nhat, ta
lan luot tinh dién tich tiét dién, momen tinh, vi tri truc trung hoa va cudi cung 1a
momen quan tinh cta tiét dién. Dac trung hinh hoc tiét dién dugc tinh cho mot

ntra ciu, cdc mat cét con lai mang tinh chat d6i xdng.

0

1

R

iv.2. Tinh todn noi luc trong dam

Vi trong qua trinh thi cong hang ndi luc hinh thanh dan qua cdc budc thi
cong, nén dé tinh noi luc trong dim chii ta phai xem xét qud trinh 1am viéc qua
céc giai doan thi cong.

Noi luc hinh thanh din qua cdc giai doan thi cong va so d6 tinh noi luc duge
mo hinh hod dé tinh todn s& trinh bay sau day. Téng hop noi luc cta cdc giai
doan thi cong d6 ta s& c6 biéu d6 bao noi luc thi cong. Sau d6 tinh todn noi luc
trong giai doan khai thac. Cu6i cung ta t6 hop 1dy dudng bao noi luc trong giai
doan thi cong va trong giai doan khai thac ta dugc noi luc thiét ké.

iv.2 .1 So do chia dét thi cong két cau nhip

So do chia d6t thi cong két cau nhip

o) 2m 6x4m 5x3m 12m 5x3m 6x4m
+ /‘u /‘u L L L

¥
? - 1 1
‘ [N KIT[KT0] k9 k8 [ k7 [kB | k5‘ L<4‘ k}‘ k2] K1 kO | kO T k2 ‘k} ‘k4 ‘kS [ k6 [k7 [ kB[ k9 [KTO[KTT

iv.2 .2 Céc giai doan thi cong két cdu nhip
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a.Giai doan 1: Pic hang can bang trén tru TS5, T6

Pé thuc hién viéc dic hing ta phai thi cong d6t KO trén da gido mé rong
tru. C4c khoi KO phai lién két tam thoi v6i dinh tru thong qua cdc cdc thanh
cuong do cao

Trong budc nay tai trong tdc dung 1én ddm gém c6 trong lugng ban than cta
cdc dot dic, trong lugng xe ddc P (k€ ca van khuon, thiét bi thi cong va ngudi).

So d6 tinh 1a lic da dic xong phan hang. Trén truT5, T6 hai xe dic ding &
K8.

Khi tinh todn 14y tai trong xe dic 1a P =600KN , M=200 KN.m tai trong do
trong lugng ban than dam dugc tinh 12 tai trong phan bo theo hinh thang trén moi
dot ddc va c6 gia tri bang dién tich mat cit nhan véi trong lugng riéng clua bé
tong y = 2.4 T/m’.

Khi thi cong dic hang timg cap dot doi xding, khi bé tong dat cudng do ti€n
hanh cang cap ust.

Sau khi tién hanh ddc hing can bing trén cdc tru xong, tién hanh xay lap
doan dic trén da gido phuc vu cho qud trinh hgp long nhip bién.

Ta c6 so do6 tinh nhu sau:

SOPO TINH
el 0C1 120 12a
oo e T s e T T T s arm
B Mg ugd

e il In B

T2 ST

Biéu d6 momen thu dugc khi mo hinh héa két cau bang phan mém Sap.v.10

Biéu doé momen
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Biéu d6 luc cat

Noi luc trong cdc tiét dién khdc bdng 0

M1(KN.m)M1(KN.m)M1(KN.m)Q1(KN)Q1(KN)Q1(KN)

L dot
TD (m) (tc) -1.25 -0.9 (tc) | -1.25 | -0.9
1 0 -371080| -463850 | -333972 | -16447|-20559 |-14802

2 1.5 -355080| -443850 | -319572 | -16047|-20059 |-14442

3 4.5 -313080| -391350 | -281772 | -15447|-19309|-13902

4 3 -279600| -349500 | -251640 | -14047|-17559|-12642
5 3 -239170 -298963 | -215253 | -12907|-16134|-11616
6 3 -202110] -252638 | -181899 | -11797|-14746 |-10617
7 3 -168360| -210450 | -151524 | -10705|-13381|-9634.5
8 3 -137840| -172300 | -124056 | -9640|-12050| -8676
9 4 -110470 -138088 | -99423 -8608| -10760 |-7747.2
10 4 -78760, -98450 | -70884 -7248| -9060 |-6523.2
11 4 -52472] -65590 | -47225 -5896| -7370 [-5306.4
12 4 -31560| -39450 | -28404 -4560| -5700 | -4104
13 4 -15960] -19950 | -14364 -3240| -4050 | -2916
14 4 -9870 -12338 -8883 -1410[-1762.5| -1269

b.Giai doan 2 : thdo xe diic
Sau khi thi cong xong phan hang cap xe diic trén tru T2, T3 duoc thdo ra. So
do thao xe dic tuong duong véi viéc tac dung cap luc ngugc trd lai trén 2 cdnh

hang.
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So dé tinh:

SO0 TINH

=

L

rd

R

Pq

L

ST

Biéu d6 momen thu dugc khi mo hinh héa két cau bing phan mém

Sap.v.10150

1 | Ldot MZI;I)(N Mzrg)(N Mzrg)(N Q2(KN) | Q2(KN) | Q2(KN)
m | 125 | 09 (tc) 125 | (0.9
1] o 27200|  34000| 24480 600 750 540
2 | 15 | 25010| 312625| 22509 600 750 540
3 | 45 | 24200| 30250| 21780 600 750 540
4| 3 23600 | 29500 | 21240 600 750 540
5 | 3 21800 | 27250| 19620 600 750 540
6 | 3 20000| 25000 18000 600 750 540
7| 3 18200 22750| 16380 600 750 540
8 | 3 16400 |  20500| 14760 600 750 540
9| 4 14600 | 18250| 13140 600 750 540
10| 4 12200 15250| 10980 600 750 540
11| 4 9800| 12250| 8820 600 750 540
12| 4 7400|  9250| 6660 600 750 540
13| 4 5000|  6250| 4500 600 750 540
14| 4 2600| 3250 | 2340 600 750 540
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c¢.Giai doan 3: Hop long nhip bién
Stt dung bo van khuon dé hop long nhip bién, tai trong tic dung 1a trong
lugng cua van khuon va trong luong dot hop long. Tai trong trong thoi gian bé
tong con udt tdc dung 1én phan canh hang va tic dung truc ti€p va gian gido véi
gid tri béng% UK +HL_
Vi : Tai trong van khuon nang : VK= 15 ( T)=150 KN
HL=417.806 KN

So dé tinh:

SODOTINH SOBOTINH

1 |
é(kul Igvmco umv>§l lumxv%

P 1 L e

it ST

Biéu d6 momen thu duge khi mo hinh héa két cau biang phan mém Sap.v.10
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Noi luc trong cdc tiét dién khdc bang 0

l,g dl(j)'t M3 r;I)(N M3r§11)(N. M3n(lI)(N. Q3( S:()N) Q(?l’ (551\)1) Q(3 élgl)\l)
(m) (tc) (1.25) 0.9) ’ ’
1 0 -7995 -9993.8 | -7195.5 205 256.25 | 230.625
2|15 -7780 -9725 -7002 205 256.25 | 230.625
3| 45 -7495 -9368.8 | -6745.5 205 256.25 | 230.625
4 3 -7380 -9225 -6642 205 256.25 | 230.625
5 3 -6765 -8456.3 | -6088.5 205 256.25 | 230.625
6 3 -6150 -7687.5 -5535 205 256.25 | 230.625
7 3 -5535 -6918.8 | -4981.5 205 256.25 | 230.625
8 3 -4920 -6150 -4428 205 256.25 | 230.625
9 4 -4100 -5125 -3690 205 256.25 | 230.625
10| 4 -3280 -4100 -2952 205 256.25 | 230.625
11| 4 -2460 -3075 -2214 205 256.25 | 230.625
12| 4 -1640 -2050 -1476 205 256.25 | 230.625
13| 4 -820 -1025 -738 205 256.25 | 230.625
14| 4 0 0 0 205 256.25 | 230.625

d.Giai doan 4 : Cdng cap, ha gian gido, gido van khuon nhip bién.

Sau khi bé tong khoi hgp long dat cudng do, ti€n hanh cang cap duong tai
nhip bién, bétong bi tich ra khoi hé gian gido va toan bo trong lugng cua phan
duic trén da gido s€ 1én canh hing va goi.

- Tai trong tac dung:

+ Luc cang ctia b6 cot thép duong tai nhip bién.

+ Tai trong phan bd déu cua doan dic trén da gido va khéi hop long,tai
trong tip trung cua mot ntra trong lugng van khuon va khéi hop long .

q=HL/2=208.9032(KN/m)
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So dé tinh:

HL
q 2

SO0 TiNH

JH
S p

ook
2

1

T2

1

ST

J

i

Biéu d6 momen thu dugc khi mo hinh héa két cau bang phan mém Sap.V.10

g

Noi luc trong cdc tiét dién khdc bang 0

™ Ldot | MAKN.m) | MA(KN.m) | M4KN.m) | Q4(KN) Q4(KN) | Q4(KN)
(m) (tc) (1.25) 0.9) (tc) (1.25) 0.9
1 0 -14980 -18725 -13482 719.41 | 899.2625 | 647.469
2115 -10664 -13330 -9597.5 719.41 | 899.2625 | 647.469
3| 45 -8505.6 -10632 -7655 719.41 | 899.2625 | 647.469
4 3 -6347.4 -7934.3 -5712.7 719.41 | 899.2625 | 647.469
5 3 -4189.2 -5236.5 -3770.3 719.41 | 899.2625 | 647.469
6 3 -2030.9 -2538.6 -1827.8 719.41 | 899.2625 | 647.469
7 3 127.31 159.138 114.579 719.41 | 899.2625 | 647.469
8 3 3005 3756.25 2704.5 719.41 | 899.2625 | 647.469
9 4 5882.6 7353.25 5294.34 719.41 | 899.2625 | 647.469
10| 4 8760.2 10950.3 7884.18 719.41 | 899.2625 | 647.469
11 4 11638 14547.5 10474.2 719.41 | 899.2625 | 647.469
12| 4 14516 18145 13064.4 719.41 | 899.2625 | 647.469
13| 4 17393 21741.3 15653.7 719.41 | 899.2625 | 647.469
14| 4 18982.2 23727.7 17083.9 719.41 | 899.2625 | 647.469
15| 2.00 | 19226.7 24033.4 17304 719.41 | 899.2625 | 647.469
16 | 7.00 | 19926.7 24908.4 17934 -794.41 | -993.013 | -714.97
17 | 10.00 0 0 0 -668.41 | -835.513 | -601.57
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e.Giai doan 5: Thao ngam

Cit bo lién két tam kho6i dinh tru T5,T6. So d6 tinh tuong duong vdi viec

giai phong momen trong tru, dat momen dé vao dam.

So dé tinh:

Mng

3

-

£

1

1

Biéu d6 moémen thu duoc khi mo hinh héa két cdu bang phan mém Midas 7.01

Noi luc trong cdc tiét dién khdc bang 0

L | M5(KN. | M5(KN. | M5(KN. | Q5(KN)

dot m) m) m) (tc) Q5(KN) | Q5(KN)

TD| (m) | (Tc) (1.25) (0.9) (1.25) (0.9)
1| 0 | 16828 | 21035 | 151452 | -290.14| -362.68 | -261.13
2 | 15 | 16525 | 20656.3 | 148725 | -290.14| -362.68 | -261.13
3| 45 16120 | 20150 | 14508 -290.14 | -362.68 | -261.13
4| 3 15958 | 199475 | 14362.2 | -290.14| -362.68 | -261.13
5 3 15087 | 18858.8 | 13578.3 | -290.14 | -362.68 | -261.13
6| 3 14217 | 177713 | 127953 | -290.14 | -362.68 | -261.13
71 3 13346 | 166825 | 12011.4 | -290.14| -362.68 | -261.13
8| 3 12476 | 15595 | 112284 | -290.14| -362.68 | -261.13
9 | 4 11315 | 141438 | 101835 | -290.14| -362.68 | -261.13
10| 4 10155 | 12693.8 | 9139.5 -290.14 | -362.68 | -261.13
11| 4 8994.4 | 11243 | 8094.96 | -290.14| -362.68 | -261.13
12| 4 7833.8| 9792.25 | 705042 | -290.14 | -362.68 | -261.13
13| 4 6673.2| 83415 | 6005.88 | -290.14 | -362.68 | -261.13
14| 4 5512.7 | 6890.88 | 4961.43 | -290.14 | -362.68 | -261.13
15 [2.00 | 2580 3225 2322 -290.14 | -362.68 | -261.13
16 | 7.00 1628 2035 1465.2 -290.14 | -362.68 | -261.13
17 | 10.0 0 0 0 -290.14 | -362.68 | -261.13

SVTH: TRINH THI THUY HOAN - LOP: CP1101 133

MSV: 111052




THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

f. Giai doan 6: Hop long nhip giita

Tién hanh hop long nhip T5 — T6: tién xe dic trén tru TS sat mép canh
héng, sau d6 cho mot dau xe didc ty 1én dau hang d6i dién, khéi luong xe dic
chia déu cho 2 cdnh héng. Lap dat vdn khuon, cot thép, d6 beé tong dot hop long.
Trong lugng cua dot hgp long (khi bétong chua dong cing) chia déu cho hai

cnh hing véi gid tri bing = YK + HL .

2
So dé tinh:
$0B0 T
%(HL+VK1 twun%
I s i
T2 ST

Biéu d6 momen thu dugc khi mo hinh héa két cdu bang phan mém Midas
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M6(KN.

M6(KN.

M6(KN.

w S m | m e m S s | Cos
(Tc) (1.25) 0.9) ’ ’

1 | 0.00 | -2880.4 | -3600.5 | -2592.36 | 147.66 | 184.575 | 132.894
2 | 1.50 | -2610.3 | -3262.88 | -2349.27 | 147.66 | 184.575 | 132.894
3 | 450 | -2475.3 | -3094.13 | -2227.77 | 147.66 | 184.575 | 132.894
4 | 3.00 | -2340.3 | -2925.38 | -2106.27 | 147.66 | 184.575 | 132.894
5 | 3.00 | -2205.3 | -2756.63 | -1984.77 | 147.66 | 184.575 | 132.894
6 | 3.00 | -2070.3 | -2587.88 | -1863.27 | 147.66 | 184.575 | 132.894
7 | 3.00 | -1935.2 -2419 -1741.68 | 147.66 | 184.575 | 132.894
8 | 3.00 | -1755.2 -2194 -1579.68 | 147.66 | 184.575 | 132.894
9 | 4.00 | -1575.2 -1969 -1417.68 | 147.66 | 184.575 | 132.894
10 | 4.00 | -1395.2 -1744 -1255.68 | 147.66 | 184.575 | 132.894
11 | 4.00 | -1215.2 -1519 -1093.68 | 147.66 | 184.575 | 132.894
12 | 4.00 | -1035.1 | -1293.88 | -931.59 | 147.66 | 184.575 | 132.894
13 | 4.00 | -855.11 | -1068.89 | -769.599 | 147.66 | 184.575 | 132.894
14 | 400 | -765.1 | -956.375 | -688.59 | 147.66 | 184.575 | 132.894
15 | 2.00 | -512.06 | -640.075 | -460.854 | 147.66 | 184.575 | 132.894
16 | 7.00 | -256.03 | -320.038 | -230.427 | 147.66 | 184.575 | 132.894
17 | 10.00 0 0 0 147.66 | 184.575 | 132.894

I'=1| 0.00 | -2880.4 | -3600.5 | -2592.36 -210 -262.5 -189
2' | 1.50 | -2496.3 | -3120.38 | -2246.67 -210 -262.5 -189
3" | 450 | -2304.3 | -2880.38 | -2073.87 -210 -262.5 -189
4" | 3.00 | -2112.3 | -2640.38 | -1901.07 -210 -262.5 -189
5" | 3.00 | -1920.2 | -2400.25 | -1728.18 -210 -262.5 -189
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6' | 3.00 | -1728.2 | -2160.25 | -1555.38 -210 -262.5 -189
7" | 3.00 | -1536.2 | -1920.25 | -1382.58 -210 -262.5 -189
8 | 3.00 | -1280.2 | -1600.25 | -1152.18 -210 -262.5 -189
9" | 4.00 | -1024.1 | -1280.13 | -921.69 -210 -262.5 -189
10" | 4.00 | -768.1 | -960.125 | -691.29 -210 -262.5 -189
11" | 4.00 | -512.06 | -640.075 | -460.854 -210 -262.5 -189
12" | 4.00 | -256.03 | -320.038 | -230.427 -210 -262.5 -189
13" | 4.00 5.87 7.3375 5.283 -210 -262.5 -189
14' | 4.00 0 0 0 -210 -262.5 -189
2.Giai doan 7 : Cdng cdp, thdo van khuon dot hop long « [ Formatted: Bulets and Numbering

Sau khi bé tong dat du cuong do, tién hanh cang cap duong va thio xe duc
dot hop long. Viéc thdo xe dic tuong duong véi viée tic dung nguoc trd lai cia
trong luong xe dic, trén so do lién tuc.
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M6

M6

M6

m | LA m) | | ) R e A
TC 1.25 0.9 ’ ’

1 0.00 1177.8 | 1472.25 | 1060.02 | -18.404 | -23.005 | -16.564
2 1.50 1170 1462.5 1053 -18.404 | -23.005 | -16.564
3 4.50 1167 | 1458.75 | 1050.3 | -18.404 | -23.005 | -16.564
4 3.00 1067.4 | 1334.25 | 960.66 | -18.404 | -23.005 | -16.564
5 3.00 1012.2 | 1265.25 | 910.98 | -18.404 | -23.005 | -16.564
6 3.00 957 | 1196.25 861.3 -18.404 | -23.005 | -16.564
7 3.00 901.79| 1127.24 | 811.611 | -18.404 | -23.005 | -16.564
8 3.00 846.57 | 1058.21 | 761.913 | -18.404 | -23.005 | -16.564
9 4.00 791.36| 989.2 712.224 | -18.404 | -23.005 | -16.564
10 4.00 717.75| 897.188 | 645.975 | -18.404 | -23.005 | -16.564
11 4.00 644.13 | 805.163 | 579.717 | -18.404 | -23.005 | -16.564
12 4.00 570.52 | 713.15 | 513.468 | -18.404 | -23.005 | -16.564
13 4.00 496.9 | 621.125 | 447.21 | -18.404 | -23.005 | -16.564
14 4.00 423.29] 529.113 | 380.961 | -18.404 | -23.005 | -16.564
15 2.00 349.67 | 437.088 | 314.703 | -18.404 | -23.005 | -16.564
16 7.00 312.86 | 391.075 | 281.574 | -18.404 | -23.005 | -16.564
17 | 10.00 0 0 0 -18.404 | -23.005 | -16.564

1'=1| 0.00 1177.8 | 1472.25 | 1060.02 | -18.404 | -23.005 | -16.564
2 1.50 727.84| 909.8 655.056 75| 93.75 67.5
3 4.50 502.84 | 628.55 | 452.556 75| 93.75 67.5
4' 3.00 277.84| 3473 250.056 75| 93.75 67.5
5 3.00 52.843 | 66.0538 | 47.5587 75| 93.75 67.5
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6' 3.00 | -172.16| -2152 | -154.94 75| 93.75 67.5

7 3.00 | -397.16 | -496.45 | -357.44 75| 93.75 67.5

8 3.00 | -697.16 | -871.45 | -627.44 75| 93.75 67.5

9' 4.00 | -997.16| -1246.5 | -897.44 75| 93.75 67.5

10" | 4.00 -1297.2 | -1621.5 | -1167.5 75| 93.75 67.5

11' | 4.00 | -1597.2| -1996.5 | -1437.5 75| 93.75 67.5

12' | 4.00 | -1897.2| -2371.5 | -1707.5 75| 93.75 67.5

13' | 4.00 | -2197.2| -2746.5 | -1977.5 75| 93.75 67.5

14' | 4.00 | -2197.2| -2746.5 | -1977.5 75| 93.75 67.5

< Bang téng hop noi luc ciia cac giai doan thi cong
SIT | TD Gb1 Gb2 Gb3 Gb4 Gb5 Gb6 Gb7 | Tonghgp
1|17 0 0 0 0 0 0 0 0
2 |16 0 0 0 19926.7 1628 | -256.03 | 312.86| 21611.5
3115 0 0 0 192267 | 2580 | -512.06 | 349.67 | 216443
4 | 14 0 0 0 189822 | 5512.7| -765.1 | 42329| 24153.1
5113 -15960 5000 -820| 17393 | 66732 | -855.11| 4969 | 11928
6 | 12 -31560 7400 -1640| 14516 | 7833.8| -1035.1| 57052 | -3914.8
7 |11 52472 9800 2460 | 11638 | 8994.4 | -12152| 644.13| -25071
8 | 10 -78760 | 12200 -3280| 8760.2| 10155| -1395.2 | 717.75| -51602
919 -110470 | 14600 -4100| 5882.6| 11315| -15752| 791.36| -83556
10 | 8 -137840 | 16400 -4920 3005 | 12476 -1755.2| 84657 | -111788
1|7 -168360 | 18200 5535| 12731 | 13346| -1935.2| 901.79| -143255
1216 -202110 | 20000 6150 | -20309 14217 | -2070.3 957 | -177187
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1315 -239170 | 21800| -6765| 41892 | 15087 | -2205.3| 1012.2 | -214430
14 | 4 | -27900| 23600| -7380| -63474 | 15958 | -2340.3 | 1067.4| -255042
1513 -313080 | 24200| -7495| -85056 | 16120 -24753| 1167 | -290069
16 | 2 -355080 | 25010 | -7780| -10664 | 16525 | -2610.3| 1170 | -333429
17 | 1 -371080 | 27200 -7995| -14980 | 16828 | -28804 | 11778 | -351730
18 | 1'| -371080| 27200 | -7995| -14980 | 16828 | -2880.4 | 1177.8 | -351730
19 | 2| -355080| 25010 0 0 0 -2496.3 | 72784 | -331838
20 | 3| -313080| 24200 0 0 0 -2304.3 | 502.84 | -290681
21 | 4 | -279600 | 23600 0 0 0 21123 | 27784 | -257834
2 | 5| -239170| 21800 0 0 0 -1920.2 | 52.843 | -219237
23 | 6 | -202110| 20000 0 0 0 -17282 | -172.16 | -184010
24 | 7| -168360| 18200 0 0 0 -1536.2 | -397.16 | -152093
25 | 8 | -137840| 16400 0 0 0 -1280.2 | -697.16 | -123417
26 | 9| -110470| 14600 0 0 0 -1024.1 | -997.16 | -97891

27 | 10 -78760 | 12200 0 0 0 -768.1 | -1297.2 | -68625

28 | 11 52472 | 9800 0 0 0 512,06 | -1597.2 | 44781

29 |12 -31560 | 7400 0 0 0 -256.03 | -1897.2 | -26313

30 |13 -15960 | 5000 0 0 0 587 |-21972| -13151

31 | 4 0 0 0 0 0 0 21972 21972
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Luc cat
STT | TD | Gbl Gb2 | Gb3 Gb4 Gbs Gbo6 GD7 | Téng hop

1 17 0 0 0 -794.41 |-290.14 | 147.66 | -18.404 | -955.29
2 |16 0 0 0 -668.41 |-290.14 | 147.66 |-18.404 | -829.29
3 15 0 0 0 719.411-290.14 | 147.66 | -18.404 | 558.526
4 |14 -1410 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -46.474
5 13 -3240 600 | 205| 719.41-290.14 | 147.66 |-18.404 | -1876.5
6 |12 -4560 600 | 205| 719.41-290.14 | 147.66 |-18.404 | -3196.5
7 |11 -5896 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -4532.5
8 10 -7248 600 | 205| 719.41-290.14 | 147.66 |-18.404 | -5884.5
9 9 -8608 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -7244.5
10 | 8 -9640 600 | 205| 719.41-290.14 | 147.66 |-18.404 | -8276.5
11 | 7 | -10705 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -9341.5
12 | 6 | -11797 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -10433
13 | 5 | -12907 600 | 205| 719.41-290.14 | 147.66 |-18.404 | -11543
14 | 4 | -14047 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -12683
15 | 3 | -15447 600 | 205| 719.41-290.14 | 147.66 |-18.404 | -14083
16 | 2 | -16047 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -14683
17 | 1 | -16447 600 | 205| 719.41(-290.14 | 147.66 |-18.404 | -15083
18 | 1' | -16447 600 O 0 0 -210 75| -15982
19 | 2' | -16047 600 O 0 0 -210 75| -15582
20 | 3' | -15447 600 O 0 0 -210 75| -14982
21 | 4' | -14047 600 O 0 0 -210 75| -13582
22 | 5| -12907 600 O 0 0 -210 75| -12442
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23 | 6' | -11797| 600| O 0 0 -210 75| -11332
24 | 7' | -10705| 600| O 0 0 -210 75| -10240
25 | 8 -9640| 600| O 0 0 -210 75| 9175
26 | 9 -8608| 600| O 0 0 -210 75| -8143
27 | 10| -7248| 600| O 0 0 -210 75| -6783
28 | 11'| -5896| 600| O 0 0 -210 75| -5431
29 |12'| -4560| 600| O 0 0 -210 75| -4095
30 | 13| -3240| 600| O 0 0 -210 75| -2775
31 |14'| -1410| 600| O 0 0 -210 75| -945
h-g. _ Giai doan 8: Giai doan hoan thién “

Thi cong lan can, 16p mui luyén, phong nudc, 16p bao vé, bétdong asphalt.
(finh tai giai doan 2)
Tai trong tidc dung coi 1a tai phan bd déu trén toan bo chiéu dai. Tai trong
lan can(DC2),
+Tai trong 16p mat cdu (DW)
DW=dlp*Blp*y,,
Trong do6:
dlp : chiéu day trung binh ctia 16p mat duong,ldy trong thiét k€ so
bo=12 cm =0.12 m
Blp : bé rong clia cdc 16p mat dudong,B=12 m .
7, © ty trong clia 16p phii,ldy trung binh =22.5 KN/m
DW=0.12%12%22.5=29.7 KN/m
+ Tinh tai lan can(DC2) phan bd déu tinh ca 2 bén lan can
DC2=2%0.24%24=11.52 KN/m
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Noi luc do LAN CAN gay ra
Cx . Luc c¥%t | M«men
TiOt diOn | TYi trdng
KN KNm

15 DC2 -438.74 0
14 DC2 -98.736 | 4568.5
13 DC2 -58.736 4726
12 DC2 21.264 | 4800.9
11 DC2 101.26 | 4555.9
10 DC2 181.26 | 3990.8
9 DC2 261.26 | 3105.8
8 DC2 341.26 | 1900.7
7 DC2 421.26 | 375.67
6 DC2 481.26 | -978.12
5 DC2 541.26 | -2511.9
4 DC2 601.26 | -4225.7
3 DC2 661.26 | -6119.5
2 DC2 721.26 | -8193.3
1 DC2 841.3 -12881
1 DC2 -920 | -12881
2' DC2 -800 | -7720.9
3 DC2 -740 | -5410.9
4 DC2 -680 | -3280.9
5 DC2 -620 | -1330.9
6' DC2 -560 | 439.13
T DC2 -500 | 2029.1
g DC2 -420 | 3869.1
9 DC2 -340 | 5389.1
10’ DC2 -260 | 6589.1
11 DC2 -180 | 7469.1
12' DC2 -100 | 8029.1
13 DC2 -20 | 8269.1
14 DC2 20| 8269.1
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Noi luc do LGP PHu gay ra

o ) Luc cat | Momen
Tiét dién | Tai trong
KN KNm
15 DW -658.1 0
14 DW -148.1| 6852.8
13 DW -88.105 7089
12 DW 31.895 7201.4
11 DW 151.9| 6833.8
10 Dw 271.9 5986.2
9 DW 391.9| 4658.7
8 DW 511.9 2851.1
7 DW 631.9 563.5
6 Dw 7219 | -1467.2
5 DW 811.9| -3767.9
4 DW 901.9| -6338.6
3 DW 991.9| -9179.2
2 Dw 1081.9 -12290
1 DW -1380 | -19321
1 DW -1200 -19321
2' DW -1110 -11581
3 DW -1020 | -8116.3
4 DwW -930 | -4921.3
5 DW -840 | -1996.3
6' DW -750 658.7
7 DW -630 | 3043.7
8 DW -510 | 5803.7
9 DW -390 | 8083.7
10' DW -270 | 9883.7
11 DW -150 11204
12 DwW -30 12044
13' DW 30 12404
14' DW 150 12404
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Tong hop Luc cét do hoat tai gay ra

Tict NG HL93K HL93M
dién | max(KN) | min(KN) | max(KN) | min(KN) | max(KN) | min(KN)
15 67.726 | -265.21| 246.23| -1307.6| 214.31 -1100
14 92.439| -136.92| 406.56| -786.55 364.1| -655.48
13 98.549 | -125.03| 448.83| -733.05| 397.23| -610.52
12 112.73| -103.21 536.8| -631.23| 466.82| -525.35
11 129.46 | -83.943| 628.71| -536.43| 540.69| -446.57
10 148.68 | -67.162| 724.17| -448.74| 618.52| -374.21
9 170.3| -52.78| 822.75| -368.26| 699.94| -308.27
8 194.21| -40.698| 923.99| -295.04| 784.56| -248.73
7 220.32| -30.807| 1027.4| -229.14| 871.97| -195.54
6 241.27| -24.755| 1106.1| -184.51| 939.12| -159.79
5 263.33| -19.812| 11855 -144| 1007.4| -127.54
4 286.44| -15919| 1265.3| -107.59| 1076.6| -98.748
3 310.53| -13.012| 13454 -75.357| 1146.5| -73.357
2 33554 | -11.025| 1425.4| -48905| 1216.9| -51.383
1 29.07 | -443.1| 12211 -1704| 103.58| -1473.4
1 30.199| -390.23| 124.46| -1556.4| 105.93| -1339.3
2 31.697| -364.72| 127.56| -1481.8| 109.03| -1272.1
3' 33.901| -339.93| 132.14| -1407.1| 120.27| -1205.3
4 36.867 | -315.89 154.8| -1332.5| 142.45 -1139
5 40.647 | -292.67| 186.05| -1258.3| 167.33| -1073.3
6' 45286 | -270.31| 220.51| -1184.7| 194.93| -1008.6
7 52.881| -241.91| 271.37| -1087.9| 235.93| -924.02
8' 62.161| -215.19| 327.71| -993.19| 281.65| -841.77
9' 73.199| -190.23| 389.32| -900.92| 332.02| -762.23
10’ 86.049 | -167.08 456 | -811.56| 386.94| -685.74
1 100.75| -145.78| 527.51| -725.55| 446.26| -612.61
12' 117.33| -126.36| 603.56| -643.26| 509.79| -543.14
13' 126.33| -117.36 643.2| -603.62| 543.08| -509.85
14' 145.75| -100.78| 725.49| -527.57| 612.56| -446.31
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Tong hgp M6 men do hoat téi gay ra

- NG HL93K HL93M
(’filgrtl max min max min max min

| KN) (KN) (KN) (KN) (KN) (KN)
15 0 0 0 0 0 0
14 | 3208.1| -1151.3| 15199 -4186 | 12970| -3643.2
13 | 3414.5| -1286.8| 16093 | -4678.5| 13756| -4071.8
12 | 3719.3| -1557.7| 17389 | -5663.4| 14876 -4929
11 | 3880.2| -1828.6| 17973 | -6648.3| 15407| -5786.3
10 3897 | -2099.5| 17910| -7633.3| 15379 | -6643.5
9 | 3769.8| -2370.4| 17254 | -8618.2| 14820 | -7500.7
8 | 3498.7| -2641.3| 15962 | -9603.1| 13731| -8357.9
7 | 30835 -2912.2| 14071 | -10588| 12140 -9215.1
6 | 2677.6| -31154| 12286| -11327| 10632 | -9858.1
5 |2190.8| -3318.6| 10205| -12065|8873.2 -10501
4 11622.9| -3521.7 7852 | -12804 |6875.7 -11144
3 | 1104.3| -3855.2| 5519.4| -13813|4925.7 -12057
2 | 788.75| -4472.7| 3547.3| -15412|3358.9 -13560
1 608.9 -6402 | 2557.8| -20050 |2169.6 -18007
1' | 588.77 | -4059.7 | 2619.3| -12445|2625.1 -11239
2' | 717.39| -3148.7 | 4063.8| -10369|3702.1 -9219
3' | 958.59| -2431.3| 5725.2| -8694.5|5004.5| -7600.2
4" | 1321.5| -1916.7 7606 -7441| 6538| -6402.3
5' | 1803.4| -1601.9| 9682.7 | -6602.4|8284.1| -5619.3
6' 2375 -1458 | 11876 | -6118.4| 10172| -5190.9
7 3203 | -1457.9| 14807 | -5871.1| 12737 | -5017.7
8 3887 | -1457.8| 17265| -5623.7| 14884 | -4844.5
9' 4427 | -1457.7| 19225| -5376.4| 16596 | -4671.3
10’ 4823 | -1457.6| 20670| -5129.1| 17860 | -4498.1
11 5075 | -1457.5| 21585| -4881.7| 18666 | -4324.8
12' 5183 | -1457.4| 21964 | -4634.4| 19007 | -4151.6
13 5183 | -1457.3| 21964 | -4634.3| 19007 | -4151.5
14' 5075 | -1457.2| 21585| -4881.2| 18666 | -4324.3

SVTH: TRINH THI THUY HOAN - LOP: CP1101
MSV: 111052

147



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

iv.3 Té hop noi luc

St dung phan mém MIDAS 6.3 dé phan tich két cau ting vdi tiing so do va
tai trong nhu trén. Sau d6 t6 hop bang cach cong noi luc clia cdc budc thi cong
(trong giai doan thi cong) ta duogc ndi luc thi cong, phan nay chinh noi luc do tai
trong két cau DC1. Noi luc do tinh tai giai doan 2 gém lan can (DC2), va 16p mit
cau(DW). T6 hop véi hoat tai khi khai thac ta dugc noi luc thiét ké.

Bang hé s6 tai trong dung dé t6 hop:

Loai tai trong DC1, DC2 DW PL LL
Yinax 1.25 1.5 1.75 1.75
Yinin 0.90 0.65 1.75 1.75

Ynax = N€ sO tai trong 16n nhat

Ymin = D€ s0 tai trong nho nhat

Sau khi tinh todn dugc momen do céc tai trong thanh phan gay ra, ti€én hanh
t6 hop noi luc.

Téng hiéu ting luc tinh toan phai 14y nhu sau

Q=2n%Q (3.4.1)
Trong do6:

v; = Hé s0 tai trong bang [A3.4.1-1] va [A3.4.1-2]
Q, = Tai trong qui dinh & day.
1; = Hé s6 diéu chinh tai trong

Mi = NMpNrM1

B& trang thai giéi han cuong do: “ ( Formatted: Bullets and Numbering

Np = 1.00 cho cdc thiét ké thong thudng
Mg = 1.00 cho cdc mic du thong thuong
1; = 1.05 cho céc cdu quan trong

= M; =NpNgMy = 1.05

[ Formatted: Bullets and Numbering

BC4c trang thai gidi han khac: n, = npngn, = 1x1x1=1.0 -

Két qud noi luc cdc giai doan va to hop ¢ cdac TTGH, biéu do noi luc &
TTGHSDI thé hién nhu bdng va biéu do sau.:
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T6 hgp mo men theo cdc trang thai giéi han

T6 hop noi luc theo T6 hop noi luc theo
Tiét TTGHCP1 TTGHSD
dien | M M, M
(Kﬁg) (Kl\}nrl:l) Kl\rInm() M,,;,(KNm)
15 0 0 0.00 0.00
14 | 4132258 | 20577.88 | 38087.86 8343.16
13 | 32522.85 -1539.45 31165.08 -1897.22
12 18024.02 | -37555.98 | 19402.22 | -16177.78
11 -2214.01 | -59908.01 2776.79 -34570.21
10 | -21180.24 | -82894.48 | -12890.79 | -51117.79
9 -43466.91 |-121081.82 | -31358.73 | -70085.73
8 -69148.82 | -148625.63 | -52686.25 | -91536.25
7 | -98203.07 | -179703.42 | -76932.57 | -115539.37
6 |-124635.49 | -208514.22 | -104165.19 | -142178.69
5 |-154006.04 | -249278.06 | -134145.12 | -171860.22
4 | -186431.58 | -296235.37 | -166788.95 | -204854.15
3 ]-222038.95 | -339646.35 | -202215.54 | -241245.54
2 |-260964.76 | -389790.57 | -239556.23 | -281156.23
1 |-326896.32 | -466844.43 | -301905.77 | -349369.77
1" | -326896.32 | -466844.43 | -305026.19 | -354875.19
2" | -263453.3 | -383734.71 | -249522.88 | -296066.88
3" | -251570.15 | -332562.56 | -211515.02 | -249123.02
-215252.59 | -291123.65 | -178812.46 | -211246.46
-182206.85 | -244138.41 | -147900.36 | -176757.36
-148207.32 | -210346.63 | -119572.65 | -146347.65
-117346.56 | -174507.91 | -93895.77 | -119126.16
-89630.09 | -145402.18 | -70789.87 | -94897.87
-64963.72 | -119830.45 | -50180.68 | -73582.18
10" | -43258.59 | -82615.17 | -31997.07 | -55109.07
11' | -24426.39 | -62600.77 | -16166.31 | -39430.91
12' | -4590.74 | -50437.47 453.01 -23815.69
13" | 11582.71 | -27040.57 | 14286.77 | -11810.55
14" | 22282.06 | -12233.87 | 23505.45 -3845.95
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T6 hop luc cét theo cac trang thai gidi han

T6 hop noi luc theo | T hop noi luc theo
Tiet th’ﬁ}fllg TTGHCD1 TTGHSD
dién C?:l; Nmax Nmin Nmax Nmin
(KN) (KN) (KN) (KN)

15 0 -2772.59 | -6880.94 | -2698.13 | -4782.62
14 17 1168.19 | -1721.62 645.89 -953.97
13 19 472596 | 1837.86 980.02 -601.02
12 23 6225.06 | 3214.73| 2290.98 733.76
11 27 775736 | 4598.80| 3404.81 1854.23
10 31 8932.83 | 5647.61 | 4536.93| 2976.90
9 35 1013498 | 6710.73 | 5694.09| 4109.81
8 39 11367.02 | 7792.44| 6582.11| 4970.84
7 43 12632.54 | 8896.94 | 7490.89| 5845.52
6 46 13935.02 | 10028.39 | 8423.20| 6737.14
5 49 15277.79 | 11190.74 | 9381.72| 7648.93
4 52 16664.21 | 12387.87 | 10369.40 | 8584.05
3 55 18097.42 | 13622.60 | 11388.80| 9545.60
2 58 19580.32 | 14860.63 | 12442.69 | 10536.39
1 62.5 22703.39 | 17588.99 | 13533.58 | 11558.98
I 65.5 16046.42 | 10279.82 | 11950.64| 9411.54
2' 70 1349470 | 7867.35| 9935.04| 7451.04
3 73 -13080.40 | -18340.57 | -11255.30 | -13597.10
4 76 -11893.35 | -16913.96 | -10260.01 | -12510.01
5' 79 -10748.07 | -15533.35 | -9298.82 | -11459.42
6' 82 -9641.13 | -14195.47 | -8369.02 | -10442.82
T 85 -8569.01 | -12897.10 | -7467.78 | -9457.54
8 89 -7507.54 | -11634.77 | -6580.62 | -8500.82
9 93 -6456.42 | -10405.14 | -5706.49 | -7569.91
10’ 97 -5426.42 | -9204.69 | -4850.76 | -6662.13
1 101 -4413.49 | -8030.21 | -4010.25| -5774.61
12' 105 -3138.80 | -6603.61 | -2961.98 | -4684.85
13' 109 -1823.94 | -5102.11 | -1874.74| -3551.43
14' 111 -512.60 | -3624.06 -793.43 | -2435.31
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iv.4 Thiét ké cot thép

iv.4.1 Bé tong mac c50.

Bé tong thudng c6 ty trong v, = 2400kg/m’

Heé s6 gidn nd nhiét clia bé tong ty trong thudng 10.8x10°%/°c (5.4.2.2)

HE SO P0issOn  0.2.....c.ocieeieiieiieieeeieiieieeeee e (5.4.2.5)

Mo dun dan héi clia bé tong ty trong thuong 1ay nhu sau:  E, =0.043y,"* [/t

(54.2.4)

Trong do:

v. = ty trong clia bé tong (kg/m?)

f’. = Cuong do qui dinh cla bé tong (MPa)

Cudng do chiu nén cua bé tong ddm hop, nhip cdu dim, qui dinh ¢ tudi 28
ngay la: f* = 50Mpa

Cudng do chiu nén cua bé tong lam tru cau dan, tru chinh, mé ban qud do,
sau 28 ngay: f’ = 40Mpa

Cudng do chiu kéo khi uon clia bé tong ty trong thuong  f, = 0.63,/f';

(5.4.2.6)

BDa6i véi cac ting sudt tam thoi trude mat mat « [ Formatted: Bullets and Numbering

(5.94.1)
Gié6i han (ing sudt nén cua ciu kién bé tong cing sau,bao gém cédc ciu
XD phan doan: 0.60f;
Gi6i han ting suat kéo clia bé tong : 0.50,/f;
Trong do:
;= cudng do nén qui dinh cta bé tong lic bat diu dat tai hodc tao ust
(MPa)

£, =0.9xf", = 0.9x50 = 45 MPa

« [ Formatted: Bullets and Numbering
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BD0oi véi cac ting suat 6 trang thai gidi han st dung sau cac mat mat (5.9.4.2)
Giéi han tng suéit nén cta bé tong ust & TTGHSD sau mat mat : 0.45f,
(MPa)
Gi6i han ting suat kéo ctia bé tong : 0.50,/f', (cdu xay dung phan doan)
Ty s6 gifta chiéu cao viing chiu nén c6 ting suit phan b6 déu tuong duong

duoc gia dinh & trang thai GH cuong do trén chiéu cao viing nén thuc (5.7.2.2)

la:
4, =085-005 =28
P06 4m trung binh hang nam: H = 80%
iv.4.2 Chon cap
Cép st dung 1a cdp cudng do cao ctia hang VSL c6 cic thong s6 nhu sau:
Céc thong s6 clia cap cuong do cao st dung
Duong kinh danh dinh 15.2mm
Dién tich danh dinh mot tao 140mm?
Cuong do chiu kéo 1860 Mpa
Cuong do chay f,, = 1674 Mpa
Modun dan héi E, = 197000Mpa
Heé s6 ma sat n=0.25
Hé s6 ma sét lac K =6.6x107(mm™") = 6.6x10*(m™)
Chiéu dai tut neo AL = 0.006m/neo
ung sudt trong thép ust khi kich f,; =0.7f,, = 0.7x1860 = 1302Mpa

ong gen st dung la 6ng gen thép.
So bo chon cdp dua vao diéu kién sau: Luc nén F; nho nhét dé dam bao thé
chiu kéo ngoai cling cua bétong khong bi niit, tic 1a ing suat thd ngoai cing

chiu kéo nho hon 0.50./f", =3.53Mpa= 3.53x10°KN/m’
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iv.4.3 Cot thép thuong

BGidi han chay cta cot thép : f, = 400 Mpa « ( Formatted: Bullets and Numbering
BMo6 dun dan hoi cla thép thuong: E, = 200000Mpa
% Tinh toan cot thép du ng luc
Tinh dién tich thép du tng luc: tinh so bd theo TTGHCD1 theo cong thuc
sau:

_ Mcm

pSt —
z.f,,

Mp, : momen tai mit cit theo TTGHCD1

f,. : ting suat sau mat mét f, = 0.8f, = 0.8x1674 = 1339 Mpa

Z :cénh tay don noi ngdu luc, d6i v6i dam hop 1dy gan ding bang 0.9h,.

Véi h, 1a chiéu cao lam viéc cua tiét dién (m)

D6i v6i trudng hop chiu momen duong, ¢6 thé 1y h, =h —%hb

Daéi véi trudng hop tinh thép chiu momen am, c6 thé 1ay h, =h —%hd

h: chiéu cao tiét dién.

h, : chiéu day ban mit cau tai vi tri ti€p gidp vach ddm h, =0,5 m
h, : chiéu day ban ddy

Tinh s6 b6 c6t thép du ting luc

ApSt

S6 b6 cot thép du ting luc can thiét xdc dinh theo cong thic : n=

Trong do:

A5 : Dién tich thép du ting luc cén thi€t

A, : Dién tich 1 b6 thép tuy vao s tao trong b6: F,=m.A,
m: s tao trong 1 b6

A, : dién tich cta 1 tao = 1.4cm?

str

B6 cép chiu mémen am chon loai b6 19 tao:
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A, = 19x1.4=26.6 cm’
B6 cap chiu moémen duong chon loai bé 19 tao:
A, =19x1.4=26.6 cm*
Theo kinh nghiém dién tich c6t thép can thiét dugc tang thém tir 10-

20% dé dam bao diéu kién chong nit cho bé tong.
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iv.4.4 Tinh toan cot thép DUL

Bdng tinh todn lua chon luong cét thép DUL

K | My, Myi | Zopwos | Zegu | fe A A CT tinh todn CT chon
| m KNm KNm m m Mpa m’ m’ Max Min min | max
15 0 0 0 2.21 2.30 1339 0 0 0 0
14 17 41322.58 | 20577.88 2.23 2.32 1339 0.01382651 | 0.00372841 | 5.19793716 | 1.40165671 2 6
13 19 32522.85 | -1539.45 2.30 2.38 1339 0.0105834 -0.0004839 | 3.97872289 | -0.1819329 4 4
12 23 18024.02 | -37555.98 2.40 2.47 1339 0.00560167 | -0.0113388 | 2.10588997 | -4.2627233 6 4
11 27 -2214.01 | -59908.01 2.54 2.59 1339 -0.0006515 | -0.0172423 | -0.2449208 -6.482077 8
10 31 -21180.24 | -82894.48 2.66 271 1339 -0.0059377 | -0.0228603 | -2.2322069 | -8.5941091 10
9 35 -43466.91 | -121081.82 2.81 2.84 1339 -0.0115606 -0.031871 | -4.3460974 | -11.981595 12
8 39 -69148.82 | -148625.63 2.98 2.99 1339 -0.0173354 | -0.0371055 | -6.5170651 | -13.949419 14
7 43 -98203.07 | -179703.42 3.17 3.16 1339 -0.0231504 | -0.0424509 | -8.7031742 | -15.958993 16
6 46 | -124635.49 | -208514.22 3.38 3.36 1339 -0.0275062 | -0.0463952 | -10.340681 -17.44182 18
5 49 | -154006.04 | -249278.06 3.61 3.56 1339 -0.0318691 | -0.0523179 | -11.980878 | -19.668367 20
4 52 | -186431.58 | -296235.37 3.86 3.79 1339 -0.0360611 | -0.0584469 | -13.556809 -21.97252 22
3 55 | -222038.95 | -339646.35 4.13 4.03 1339 -0.0401415 | -0.0629726 | -15.090782 | -23.673913 24
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2 58 | -260964.76 | -389790.57 4.43 4.30 1339 -0.0440143 | -0.0677655 | -16.546725 | -25.475764 26
1 62.5 |-326896.32 | -466844.43 4.91 4.73 1339 -0.0497726 | -0.0737887 | -18.711509 | -27.740108 28
I 65.5 |-326896.32 | -466844.43 4.91 4.73 1339 -0.0497726 | -0.0737887 | -18.711509 | -27.740108 28
2! 70 -263453.3 | -383734.71 4.43 4.30 1339 -0.0444419 | -0.0666982 | -16.707483 | -25.074515 26
3 73 | -251570.15 | -332562.56 4.13 4.03 1339 -0.0454416 | -0.0616139 | -17.083325 | -23.163106 24
4 76 | -215252.59 | -291123.65 3.86 3.79 1339 -0.04162 -0.0574274 | -15.646611 | -21.589238 22
5 79 | -182206.85 | -244138.41 3.61 3.56 1339 -0.0376829 | -0.051193 | -14.166511 | -19.245477 20
6 82 | -148207.32 | -210346.63 3.38 3.35 1339 -0.0327433 | -0.0468459 | -12.309523 | -17.611238 18
T 85 | -117346.56 | -174507.91 3.17 3.17 1339 -0.027643 -0.0411668 | -10.392105 -15.47623 16
8 89 -89630.09 | -145402.18 2.98 2.99 1339 -0.0224554 | -0.0362639 | -8.4418705 | -13.633061 14
9 93 -64963.72 | -119830.45 2.81 2.84 1339 -0.0172521 | -0.0314704 | -6.4857703 | -11.830969 12
10’ 97 | -43258.59 | -82615.17 2.66 2.71 1339 -0.0121265 | -0.0227745 | -4.5588357 | -8.5618371 10
58 101 | -24426.39 | -62600.77 2.54 2.60 1339 -0.0071913 | -0.0180146 | -2.7034833 | -6.7723977 8
12' 105 -4590.74 | -50437.47 2.40 247 1339 -0.0014291 | -0.0152441 | -0.5372706 | -5.7308767 6
13' 109 | 11582.71 | -27040.57 2.30 2.38 1339 0.0037643 | -0.0084888 | 1.41515075 | -3.1912717 4
14' 11 | 22282.06 | -12233.87 2.23 2.32 1339 0.0074499 | -0.0039395 | 2.800716 -1.4810312 2
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iv.4.5 Tinh dac trung hinh hoc céc giai doan

< Dé don gian trong tinh todn va thién vé an toan ta quy d6i mat cét hinh

hop thanh mat cat chit I v6i nguyén tic dam béao ding chiéu cao va cac dac trung
hinh hoc ctia mat cét.

Kich thudc quy doi tix tiét dién hop sang tiét dién T tai tiét dién kiém todn

¢ be ¥

hd
Y R—

K/c tu
Tiét . bc hc bw h,, by h, H

g01
dién

m m m m m m m m
14 | 17.00 13.5 0.399 0933 1.9 6.0 0.309 2.6
1 64 13.5 0.399 10998 | 4.3 6.0 0.824 5.5
14 111 13.5 0.399 (0933 1.9 6.0 0.308 2.6

* Toan bo tiét dién 1am viéc ké cd cot thép F

Dién tich tiét dién tinh doi:

F,=F,+ny. Fy

n.: Hé s6 quy déi tir thép ra bé tong.

np=n=E/E =197000/35749.53 = 5.51

Fa= By + 06+ B) v §=mP(RAGy, -a) - By -a)] 5 o=pt
Ya = Ya—C va YW=yo+e

Ja =Jo+Fo*c® + n*[ F(y —a)’ + Fe*(y4' - a,)’]

Ya—bH = Ytl —h, va yc-dH = Ydl —hy
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h, h
Seo =bFh*(y! ‘_2L )+ ¥FF(y —a) 5 8.4 = bhy*(yy '_zd HNFFH(yy — ay)

eI

1_ 1
=Ya

Ky hiéu:

0-0 : Truc trung tam cua tiét dién giam yéu do 16 luén cdp.

I-I : Truc trung tam cia tiét dién c6 tinh dén c6t thép DUL.

b, :Bérong ban canh trén.

h, : Chiéu cao ban canh trén.

b : Chiéu day sudn dam.

h, : Chiéu cao suon dam.

b, :Bérong ban ddy.

h, : Chiéu cao ban day.

h : Chiéu cao tiét dién.

a, :Khodng céch tir trong tam cot thép DUL phia trén t6i mép trén tiét dién.

a, :Khoang cich tir trong tam cot thép DUL phia duéi t6i mép du6i

tiét dién.

F, :Dién tich c6t thép DUL b tri phia dudi .
F, :Dién tich cot thép DUL b6 tri phia trén .
n : Heé s6 chuyén ddi vat lieu n=5.51

S, :Momen tinh cula tiét dién giam yéu doi véi ddy tiét dién.

F,, : Dién tich tiét dién tinh déi.

Sy : Momen tinh cta ti€t dién d6i véi truc 0 — 0.

C :Khoang cich gitta truc 0-0 va truc I-L.

yq vay, : Khoang céch tir truc chinh I-I t6i mép dudi va trén tiét dién
J.4 : Momen quan tinh cta tiét dién tinh déi

v.o " : Khoang cach tir truc I-I t6i thé a-b

S, : Momen tinh ctia phan tiét dién téch ra do thg a-b d6i véi truc I-1

Yed : Khoang céch tir truc I-1 t6i thé c-d
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S.4™ : Momen finh cta phan tiét dién tach ra do thG c-d déi véi truc I-1

I-1

e : Do léch tam cua luc N, di véi truc I-1

c

yi
yd

d

© "t ®

Béng tinh dac trung hinh hoc cac tiét dién

AFt
be

Tiét dién
14 1 14
Be 13.500 | 13.500 | 13.500
Hc 0.399 | 0.399 | 0.399
B 0.993 | 0.998 | 0.993
Hb 1.900 | 4.300 | 1.900
Bb 6.0 | 6.000 | 6.0
Hd 0.3 0.9 0.3
H 2.600 | 5.500 | 2.600
At 0.000 | 0.150 | 0.000
Ad 0.154 | 0.000 | 0.155
DFt 0.000 | 0.126 | 0.000
DFd 0.045 | 0.000 | 0.027
Fd 0.011 | 0.000 | 0.008
Ft 0.003 | 0.043 | 0.003
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n 5.340 | 5.340 | 5.340
Ftd 8.708 | 13.810| 8.708
Fo 8.708 | 13.684 | 8.681
Sx 15.094 | 41.176 | 15.100
Yt 0.967 | 2.691 | 0.961
Yd 1.733 | 3.009 | 1.739
Jo 8.183 | 64.832 | 8.234
Ya-b(0-0) | 0.568 | 2.292 | 0.562
Sa-b(0-0) | 3.824 | 12.098 | 3.794
Yc-d(0-0) | 1.425 | 2.185 | 1.430
Sc-d(0-0) | 2.644 | 10.700 | 2.690
E(0-0) 0.967 | 2.541 | 0.961
Fqd 8.589 | 13.395| 8.595
So -0.076 | 0.604 | -0.053
C -0.009 | 0.045 | -0.006
Yt(1-1) | 0.958 | 2.736 | 0.954
Yd(1-1) | 1.742 | 2.964 | 1.746
Jqd 8.347 | 66.449 | 8.361
Ya-b(1-1) | 0.559 | 2.337 | 0.556
Sa-b(1-1) | 3.796 | 13.257| 3.779
Yc-d(1-1) | 1.341 | 1.963 | 1.437
Sc-d(1-1) | 2.757 |11.218 | 2.771
E(1-1) 1.588 | 2.964 | 1.591
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iv.4.6 Tinh mat mat ing suat trudc
Cac mat mat Gng sudt trudc trong cac ciu kién dugc xay dung va dugc tao
{ing suat trudc trong mot giai doan c6 thé 1ay bang:
Trong cac cdu kién kéo sau:
Afpr = Af e+ Af , + Af g + Af g + Af o + Af ¢ (5.9.5.1-2)
Trong do:
Afpy :Tong mat mat (MPa)
Af . : Mat mét do ma sdt(MPa)
Af , : Mat mét do thiét bi neo (MPa)
Af xs  : Mit mét do co ngan dan hoi (MPa)
Af,x  : Mat mit do co ngét (MPa)
Af, g : Mat mdt do tir bién cuia bé tong (MPa)
Af  : Mét mat do trung ddo c6t thép (MPa)
Trong cdc mat mat phan ra lam 2 loai:

* Mat mit tic thoi gom cdc mat mat : Af g,

Af,\, Af s
* Mait mit theo thoi gian gom cdc mat mat sau: Af g, Af g, Af;

1 Mdt mdt do ma sdt

Mat mat do ma sét giita bé thép va 6ng boc ¢6 thé 14y nhu sau:
Af = (1-e )
(5.9.5.2.2b-1)
Trong do6:
f,; : ting suat trong thép ust khi kich f,; =0.7 f,= 1302 MPa
x : chiéu dai b6 thép ust tir ddu kich dén diém dang xem xét (m)
K: hé s6 ma sit lic K = 6.6x10”7/mm’
pu=0.25 La hé s6 ma sat.
o: Téng gid tri tuyét doi clia thay doi géc cta dudng cdp thép ust tir ddu

kich dén diém dang xét (rad)
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e : co sO logarit ty nhién

Tiét o K fpj X a Af
o B6 thép n
dién (1/m) T/m> (m) (rad) T/m?

C2-01-2| 0.250 | 0.00066 | 130200 6 0.234 7581
C2-02-2 | 0.250 | 0.00066 | 130200 10 0.234 8364
HL bién | C2-03-2 | 0.250 | 0.00066 | 130200 19 0.234 8364
C2-04-2 | 0.250 | 0.00066 | 130200 19 0.234 8364
Mat mat ting suét trung binh cho 1 b6 8103

C1-01-2 | 0.250 | 0.00066 | 130200 6 0.174 6034
C1-02-4 | 0.250 | 0.00066 | 130200 9 0.174 6323
C1-03-2 | 0.250 | 0.00066 | 130200 12 0.174 6568
C1-04-2 | 0.250 | 0.00066 | 130200 15 0.174 6812
binh try | C1-05-2 | 0.250 | 0.00066 | 130200 18 0.174 7056
C1-06-2 | 0.250 | 0.00066 | 130200 21 0.174 7299
C1-07-2 | 0.250 | 0.00066 | 130200 25 0.174 7543
C1-08-2 | 0.250 | 0.00066 | 130200 29 0.174 7785
C1-09-2 | 0.250 | 0.00066 | 130200 33 0.174 8028

C1-10-2 | 0.250 | 0.00066 | 130200 37 0.174 8269
C1-11-2 | 0.250 | 0.00066 | 130200 41 0.174 8605
C1-12-4 | 0.250 | 0.00066 | 130200 45 0.174 8925
C1-13-2 | 0.250 | 0.00066 | 130200 45 0.174 9245

Mat mat tng suat trung binh cho 1 b6 7841
.. | C4-01-2 | 0.250 | 0.00066 | 130200 5 0.000 258
HL giita
C3-01-2 | 0.250 | 0.00066 | 130200 5.1 0.234 7640
C3-02-2 | 0.250 | 0.00066 | 130200 | 9.1 0.234 7883
Mat mat ting suét trung binh cho 1 b6 5260
“ [ Formatted: Bullets and Numbering
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2Mdt mdt do thiét bi neo

Mat mat do thiét bi neo dugc tinh theo cong thiic sau:

:iE

pA L P

Af

Trong dé:
L : Chiéu dai ciia b6 cdp (m)

E, : Modun dan hoi cua thép ust E = 197000Mpa

A, : bién dang do tut neo; A; = 6mm/neo

Tiét s L AL E Afia
dien B6 thép S =
: (m) (m) T/m T/m
C2-01-2 232 6.10° 19700000 5664
C2-02-2 31.2 6.10° 19700000 4094
HL bién | C2-03-2 31.2 6.10° 19700000 4094
C2-04-2 31.2 6.10° 19700000 4094
MAt mat ting suét trung binh cho 1 b6 4486.5
C1-01-2 12.20 6.107 19700000 9850
C1-02-4 18.2 6.10° 19700000 6092
C1-03-2 24.2 6.10° 19700000 4653
C1-04-2 30.2 6.10° 19700000 3764
C1-05-2 36.2 6.10° 19700000 3160
C1-06-2 42.2 6.10° 19700000 2723
Dinhtru | C1-07-2 50.2 6.10° 19700000 2393
C1-08-2 58.2 6.10° 19700000 2133
C1-09-2 66.2 6.10° 19700000 1925
C1-10-2 74.2 6.107 19700000 1754
C1-11-2 82.2 6.107 19700000 1558
Cl1-124 90.2 6.10° 19700000 1409
Mat mat ting suét trung binh cho 1 b6 6135
N C4-01-2 10.1 6.10° 19700000 1820
HLeila o012 | 102 | 6107 19700000 1808
C3-02-2 18.2 6.10° 19700000 1242
Mat mat ting suét trung binh cho 1 b6 3870
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Mat mét do co ngéan dan hoi vé ban chat 1a khi cang b6 sau s& gy mat mat

cho b6 trude, va dugce tinh theo cong thic:

N-1 E
AMpes == xE—” oo (5.9.5.2.3b-1)
F Fe M
Trong do6:
- N :S6 luong cac bo thép ting suit trude giong nhau
- f,, :Tong tng suit bétong ¢ trong tam cdc bé thép ting sudt truée do

luc Gng suat trudc sau kich va tu trong clia cdu kién ¢ cdc mat cat momen max
(MPa).

- F: Luc nén trong bétong do tng suat trudc gay ra tai thoi diém sau khi
kich, tic la da xay ra mat mat do ma sat va tut neo.

- e : Do léch cla trong tam cdc bé thép so vai truc trung hoa cla tiét
dién.

- A,I : Dién tich tiét dién va momen quén tinh trir 16.

- E, :Mo dundan hoi cta thép du tng luc(MPa)=197000(MPa)

- E, :Modun dan hoi clia bé tong ldc truyén luc (MPa)

E, =0.043y. % f'a =0.043x2400x%J0.8x50 =35753 (MPa)
- A,, :Téng dién tich cdc b6 cdp ting suft trudc.

M, : Momen do trong lugng ban than két cau

« [ Formatted: Bullets and Numbering
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A I e Mdcl fegp Afpgg
Tiét dién | Bothép | F Ep/Eci
m2 m4 m Tm T/m2 (T/m2)
C2-01(2) | 692.66 | 8.708 | 8.183 | 0.967 | 1293.88 |-43.28 | 5.510 | -89.43
C2-02(2) | 692.66 | 8.708 | 8.183 | 0.967 | 1293.88 |-43.28 | 5.510 | -77.65
HL bién | C2-03(2) | 692.66 | 8.708 | 8.183 | 0.967 | 1293.88 |-43.28 | 5.510 | -56.86
C2-04(2) | 692.66 | 8.708 | 8.183 | 0.967 | 1293.88 |-43.28 | 5.510 | 0.00
M4t mét tng sudt trung binh cho 1 bo -74.65
C1-01(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -30.65
C1-02(4) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -30.47
C1-03(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -30.25
C1-04(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -30.00
C1-05(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -29.70
C1-06(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -29.34
Pinh try C1-07(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -28.88
C1-08(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -28.29
C1-09(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -27.50
C1-10(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -26.40
C1-11(2) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -24.75
C1-12(4) | 692.66 | 13.684 | 64.832 | 2.541 | -27533.22 | -11.98 | 5.510 | -22.00
Mat mat Gng suat trung binh cho 1 b -25.34
Cl1-14(2) | 692.66 | 8.681 | 8.234 | 0.961 | -236.74 |-18.51| 5.510 | -33.98
HL giita | C1-14(2) | 692.66 | 8.681 | 8.234 1 0.961 | -236.74 |-18.51 | 5510 | -25.48
C1-14(2) | 692.66 | 8.681 | 8.234 | 0.961 | -236.74 |-18.51| 5.510 | 0.00
Mét mat Gng suét trung binh cho 1 bé -19.82
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Mat mat Gng sudt trudc do co ngét c6 thé 14y bang:

Dai v6i cau kién kéo sau: Af gz =(93 - 0.85H) = 93 - 0.85x80 = 25
Mpa=2500T/m* (5.9.5.4.2-2)

H = do 4m tuong doi bao quanh,lay trung binh hang nam(%) =80%

SIMdt mdt do tir bién < [ Formatted: Bullets and Numbering

Mat mat du ting suét do tr bién c6 thé 14y bang :

Af g = 12.0f , - 7.0Af 4, >0 (5.9.5.4.3-1)
Trong do:
feap : Téng ting suat bétong & trong tam cdc b6 thép ting suat trudc do

luc ting suét trudc sau kich va tu trong clia ciu kién & cdc mit cit c6 momen
max (MPa).

Af : Thay déi trong ting sudt bétong tai trong tam thép ting suat trudc

cdp

do tai trong thudng xuyén, trir tai trong tac dong vao lic thuc hién cac luc tng

sudt trude, dugc tinh ciing céc mit cat tinh f,, (MPa).

Af = (Mpcp +Mpy ) e

lld

- Mpe = momen do tinh tai chat thém sau khi bé tong dong cing Mpc,
=M,) Nmm

- Mpw = Momen do 16p mit cau (Nmm)

- I,=Momen quén tinh clia tiét dién qui ddi (m?)

- e : Do léch cua trong tdm cdc bo thép so véi truc trung hoa cua tiét
dién.
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Tiét Fi e |y |MpytMp| A Lo| fp | My | Afce
B thép
dien M || m| Tm | @ @ || Tm | T
C2-01-2 | 692.66 | 1.588 | 1.341 | 55938 | 8706 | 8.183 | 4328 | 108 -594.96
C2:022 | 692.66 | 1.588 | 1.341| 55938 | 8706 | 8.183 | 4328 | 108 -594.96
HLbién | C2-03-2 | 692.66 | 1.588 | 1.341 | 55938 | 8706 | 8.183 | 4328 | 108 -594.96
C2-4-2 | 692.66 | 1.588 | 1.341 | 55938 | 8706 | 8.183 | 4328 | 108 -594.96
Mat mét ing sudt trung binh cho 1 b6 -594.96
C1-01-2 | 138522 | 2964 | 2337 | -37074 | 13.634 | 64.832 | -11.98 | -1694.96 | 104271
C1-024 | 138522 | 2964 | 2337 | -37074 | 13.684 | 64.832 | -11.98 | -1694.96 | 104271
C1-032 | 692.66 | 2964 | 2337 | -37074 | 13.684 | 64.832 | -11.98 | -1694.96 | 1042.71
Cl-04-2 | 69266 | 2964 | 2337 | -37074 | 13.634 | 64.832 | -11.98 | -1694.96 | 104271
C1-052 | 692.66 | 2964 | 2.337| -37074 | 13.684 | 64.832 | -11.98 | -1694.96 | 1042.71
Cl-062 | 692.66 | 2964 | 2337 | -37074 | 13.684 | 64.832 | -11.98 | -1694.96 | 1042.71
binhtry | C1-07-2 | 692.66 | 2964 | 2337 | -37074 | 13.634 | 64.832 | -11.98 | -1694.96 | 1042.71
C1-082 | 692.66 | 2964 | 2337 | -37074 | 13.684 | 64.832 | -11.98 | -1694.96 | 1042.71
C1-09-2 | 692.66 | 2964 | 2337 | -37074 | 13.684 | 64.832 | -11.98 | -1694.96 | 1042.71
CI-10-2 | 692.66 | 2964 | 2337 | -37074 | 13.634 | 64.832 | -11.98 | -1694.96 | 104271
Cl-11-2 | 692.66 | 2964 | 2337 | -37074 | 13.684 | 64.832 | -11.98 | -1694.96 | 1042.71
Cl-124 | 69266 | 2964 | 2337 | -37074 | 13.684 | 64.832 | -11.98 | -169496 | 104271
Mt mat ting suat trung binh cho 1 b6 1042.71
8234
C4-01-2 | 692.66 | 1.591 | 0.556| 101325 | 8.681 -1851 | 1957.83 | -159248
HL giita
C3-01-2 | 692.66 | 1.591 | 1437 | 101325 | 8.681 | 8234 | -1851 | 1957.83 | -1592.48
C3-022 | 692.66 | 1.591 | 1437 | 101325 | 8.681 | 8234 | -1851 | 1957.83 | -159248
Mt mét ting suat trung binh cho 1 b6 -1592.48
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6IMdt mdt do trung ddo cot thép

Mat mat sau khi truyén luc - doi véi tao thép duge khir tng suét kéo sau:

Af g

(5.9.5.4.4¢c-2)

G day:

Af g

= 0.3[138 — 0.3Af . — 0.4Af g — 0.2(Af G +AF )]

theo Diéu 5.9.5.2.2(Mpa)

Af

2

£s: Mat mét do co ngéan dan hoi (Mpa)

(Mpa)

: Mét mat do ma sat dui miic 0,6f,, & thoi diém xem xét tinh

Afx: Mét mét do co ngét (Mpa)
Af, x: Mat mét do tir bien (M
Tictdien | BS thep | s | B | B S
T/m? T/m? T/m? T/m? T/m?
C2-01-2 | 7581 -89.43 2500 -594.96 -744.46
C2-02-2 | 8364 -77.65 2500 -594.96 -816.34
HL bién | C2-03-2 [ 8364 -56.86 2500 -594.96 -818.84
C2-04-2 | 8364 0.00 2500 -594.96 -825.66
Mat mat tng suat trung binh cho 1 b6 29.30
C1-01-2 [ 6034 -30.65 2500 | 1042.71 -710.54
C1-02-4 | 6323 -30.47 2500 1042.71 -736.58
C1-03-2 | 6568 -30.25 2500 1042.71 -758.65
C1-04-2 | 6812 -30.00 2500 1042.71 -780.64
Dinh tru
C1-05-2 | 7056 -29.70 2500 1042.71 -802.64
C1-06-2 | 7299 -29.34 2500 1042.71 -824.55
C1-07-2 | 7543 -28.88 2500 1042.71 -846.57
C1-08-2 | 7785 -28.29 2500 | 1042.71 -868.42
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C1-09-2 | 8028 -27.50 2500 | 1042.71 -890.38
C1-10-2 | 8269 -26.40 2500 | 1042.71 -912.20
C1-11-2 | 8605 -24.75 2500 | 1042.71 -942.64
Cl-12-4 | 8925 -22.00 2500 1042.71 -971.77

Mat mat ting suét trung binh cho 1 b6 -862.77

C4-01-2 | -736.58 -33.98 2500 | -1592.48 -32.19

HL gitta | C3-01-2 | -758.65 -25.48 2500 | -1592.48 -697.59

C3-02-2 | -780.64 0.00 2500 | -1592.48 -722.52

Mat mat ting suat trung binh cho 1 b6 -484.10

K&t qua tinh toan téng hop mat mat ting suat duoc trinh bay trong bang sau:

Me | Aty | Mg | Mg | My | Afg | Afws | Muw | Ay
Tiétdien | B6thép

Tm® | Tt | T | Tm? | Tim? Tim? Tim? T? | Tim?

C201-2 | 7581 | 5664 | 8943 | 2500 | 59496 | -74446 | 1333443 | 383042 | 1717385

C202-2 | 8364 | 4094 | -7765 | 2500 | -59496 | -816.34 | 1253565 | 39113 | 1644695

HLbien | C2-03-2 | 8364 | 4094 | 5686 | 2500 | -50496 | -81884 | 1251486 | 39138 | 16428.66

C2:04-2 | 8364 | 4094 | 000 | 2500 | -59496 | -82566 | 12458 | 392062 | 16378.62

Mat mét ting suét trung binh cho 1 b6 16607.02

CL01-2 | 6034 | 9850 | -3065 | 2500 | 104271 | -71054 | 15914.65 [ 425325 | 20167.9

CL024 | 6323 | 6092 | -3047 | 2500 | 104271 | -73658 | 1244547 | 427929 | 16724.76

C103-2 | 6568 | 4653 | -3025 | 2500 | 104271 | -75865 | 1125125 | 430136 | 1555261

b C1-04-2 | 6812 | 3764 | -30.00 | 2500 | 104271 | -78064 | 10606 | 432335 | 1492935
C105-2 | 7056 | 3160 | -20.70 | 2500 | 104271 | -80264 | 102457 | 434535 | 14591.05
CL06-2 | 729 | 2723 | -2934 | 2500 | 104271 | -82455 | 10051.34 [ 4367.26 | 144186
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CLO72 | 7543 | 2393 | -2888 | 2500 | 104271 | -84657 | 9964.88 | 4389.28 | 14354.16
C1082 | 7785 | 2133 | 2829 | 2500 | 104271 | -86842 | 994629 | 441113 | 1435742
C1092 | 8028 | 1925 | 2750 | 2500 | 104271 | -890.38 | 99805 | 443309 | 1441359
CL-10-2 | 8269 | 1754 | -2640 | 2500 | 104271 | -91220 | 100494 | 445491 | 1450431
CL11-2 | 8605 | 1558 | -2475 | 2500 | 104271 | -94264 | 10187.75 [ 448535 | 146731
Cl-124 | 8925 | 1409 | -2200 | 2500 | 104271 | -97177 | 10356 | 451448 | 1487048
Mt mét ting sudt trung binh cho [ b6 24205.71

C401-2 | -73658 | 11820 | -3398 | 2500 | -159248 | -32.19 | 1250056 | 412467 | 1671523
HLgi~a | C3:01-2 | -75865 | 10808 | -2548 | 2500 | -150248 | 69759 | 1159213 | 479007 | 163822
C3022 | -78064 | 6242 | 000 | 2500 | -159248 | -712252 | 702264 | 4815 | 1183764
Mat mét ing suét trung binh cho 1 b6 14978.36

iv.4.7 Kiém toan tiét dién

dat vin dé

D6i v6i cdu BTCTDUL thi céc tiét dién dam chii can phai dugc kiém todn

ca trong giai doan khai thdc 1an trong giai doan thi cong. Tuy vay do thdi gian ¢

han nén trong dé 4n ndy em chi kiém todn tai 3 tiét dién dac trung: 1,13,13’.

So do bo'tri cdc tiét dién cua 1/2 cdu

1
o

i
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iv.7.1 Kiém to4n theo trang thai giéi

o o O O

han sit dung |
Céc vén dé cén kiém toan & TTGHSD phai

la nit, bién dang va ting suat trong bétong.

dD

[A5.5.2] Tne T
Daoi v6i két cdu bétong cot thép ust trong

d6 4n nay, chi kiém tra (ng suit trong bétong

theo diéu [A5.9.4]
Ta phai kiém tra theo 2 giai doan:
Giai doan 1: Luc thi cong

Giai doagn 2: Khi khai thdc

> Giai doan 1: Viéc kiém toan tGng suat trong giai doan 1 1a mot viec

khé, do viéc thi cong cdc dot dic va cang cap theo nhiéu giai doan, mac bétong

va modun dan héi thuc t€ 1a bién déi trén mdi dot diic.

Lay cuong do bétong lic cang céap 1a f°; = 0.8f”, = 40Mpa.

— Gidi han tGng suat nén: -0.6f"; = -0.6x40 = -24 Mpa

— Gidi han tng suit kéo: 0.25,/f', = 1.58 Mpa

» Giai doan 2: Giai doan st dung

Céc gidi han tng sudt trong bétong & trang thai gidi han sir dung sau cic

mat mat. Cdc cdu kién ing sudt trudc hoan toan [5.9.4.2]

ting suat nén doi v6i cdu xay dung phan doan va do téng clia luc ing suét

trude ¢6 hiéu va céc tai trong thuong xuyén gay ra:
-0.45f, = -0.45 x 50 = -22.5 Mpa = -22500 KN/m?
ting suit kéo clia bétong:

05,/f', = 0.5/50 = 3.5355 Mpa = 3535.5 KN/m’
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ivd .7.1.1 Kiém tra vng sudt trong bétong khi chiu momen duong (vi tri
hop long)
1. Giai doan thi cong:liic hgp long tai vi tri 13, 13’

ATho trén: « [ Formatted: Bullets and Numbering

ft :_Ft+Fb +_F[et+Fbeb yt_%yl S025\/Ta=1580KN/m2
? A ly Iy
BThé duéi: « [ Formatted: Bullets and Numbering
- /;Fb _Fe ) Rty "fbt Y, > ~0.6.f, =-24000 KN/m’
0 0

2.Giai doan khai thac:cé hoat tai

HThé trén: « [ Formatted: Bullets and Numbering

fm-ritfo TR R My MotMyy s 0451 =-22500KN/m?
AO I0 IO Itd
OTh6 dudi: “ [ Formatted: Bullets and Numbering
- ;Fb _Fe ) Rty % y, + M Youu <05 f, =3535. SKN/m?
0 0 td

iv.4.7.1.2 Kiém tra ting sudt trong bé tong khi chiu moémen dm(vi tri tru)

1.Giai doan thi cong:ldc thdo ngam vi tri 1, 1’

OThé trén: < [ Formatted: Bullets and Numbering
b=ty My s 061, =-24000KN/m?
Al lo
BThé dudi: < [ Formatted: Bullets and Numbering
fy=— ey Pey  May 005 1) =1580KN/m?
Al ly
2.Giai doan khai thac:
BThé trén: < [ Formatted: Bullets and Numbering
= _R_FRe, My +Mytgd <025/, =1580KN/m?
A ly I
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AThé duéi: « [ Formatted: Bullets and Numbering

oo F Fey Mo MotMy G, =-24000KN/m?

Ay I, Iy

Trong do6:

- F, =Luc nén do céc b6 thép ting suit trudc phia dudi sau mat mat gay
ra cho dam (KN)

- F, = Luc nén do cic b6 thép ung sudt truGe phia trén sau mit mat gay
ra cho dam (KN)

- M = Mobmen theo trang thii gii han st dung (KNm)(tuy theo tiét dién
chiu momen duong am)

- A, = Dieén tich tiét dién 1dy qui d6i (m?)

- I, =Momen quan tinh cua tiét dién qui déi (m?)

- e, = Do léch tam cua trong tdm thép Gng suat trudc phia trén so véi
truc trung hoa cta tiét dién.

- ¢, = Do léch tam cua trong tdm thép ung suit truGe phia dudi so véi
truc trung hoa cta tiét dién.

-y, =Khoang céch tir thé trén ciing dén truc trung hoa cua tiét dién.

-y, =Khoang cdch tir thé dudi cting dén truc trung hoa cua tiét dién.

- f’. = CuoOng do qui dinh ctia bétong 28 ngay
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K&t qua kiém todn nhu sau:

{ing suat trong bé tong do mo6 men t6 hgp theo TTGHSD

Do m6 men max & giai doan khai thac

M I Y, Y, fig fog
Tiét dién
(KNm) (m*) (m) (m) Mpa Mpa
HL,,, 38087.86 8.347 0.89 1.71 1.87 -2.01
Dinh tru -305026.19 66.449 2.5 3.0 -1.28 1.23
HL 4, 23505.45 8.361 0.556 | 1.437 2.03 -3.18
Do m6 men min & giai doan khai thac
M I Y, Y, fi fo
Tiét dién
(KNm) (m*) (m) (m) Mpa Mpa
HL,,, 8343.16 8.347 0.559 | 1.341 -1.29 -9.45
Dinh tru -354875.19 36.961 | 2.337 | 1.963 | -16.72 1.45
HL,, -3845.95 5.001 0.556 | 1.437 -1.84 -7.24
ting sudt trong bé tong do luc cang cap UST
Do m6 men max
F M A I Yuen | Yausi | Twen | fawei
Tiét dién
(KN) (KNm) | (m* | (m*) | (m) | (m) | Mpa | Mpa
HL,,, 30880.01 |28374.14 | 7.31 | 4.89 [0.82(1.38| 1.21 |-2.63
Dinh tru 31422.71 |91061.08 [10.33(36.96(1.84(2.66(-1.32|0.14
HL,;, 31248.09 |26599.44 | 7.31 | 5.00 [0.81(1.39| 1.09 |-1.24
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Do m6 men min

F M A I Yuen | Yausi | Twen | fauei
Tiét dién
(KN) (KNm) | (m?) | (m* | (m) | (m) | Mpa | Mpa
HL,,, 31760.57 3129232 | 7.31 | 4.89 [0.82]1.38|-0.16 | -6.77
Dinh tru 32174.77 104518.90 |10.33 36.96 |1.84(2.66| -2.5 | 1.07
HL i, 32282.57 32642.04 | 7.31 | 5.00 {0.81]1.39|-0.68 |-3.97
kiém todn tiét dién theo trang thal gidi han st dung
Thé trén tiét dién
GD khai thac | GD cang kéo | ung suit
frimac | Fvtmin Kiém tra
Tiét dién foapr fesp- fupr | fep. [max| min
Mpa| Mpa | Mpa | Mpa | Mpa | Mpa [Mpa| Mpa |Kéo|Nén
HL,, |187]-1.29 | 1.21 | 0.00 | -0.16 | 0.00 |3.08| -1.45 | Dat | Dat
binh try |-1.28(-16.72| 0.00 | -1.32 | 0.00 | -2.5 |-2.6|-19.22 | bat | Dat
HL,; |2.03|-1.84 | 1.09 | 0.00 | -0.68 | 0.00 |3.12| -2.25 | Dat | Dat

Gidi han ung suat nén cla bé tong ung sudt trudc : -22.5(Mpa)

Gi6i han ting suat kéo ctia bé tong ting sudt trudc : 3.5355 (Mpa)

Thé dudi tiét dién

GD khai thac | GD cang kéo | tng suat

frtma | Tvimin Kiém tra

Tiét dién fupe | feip | Teipr | fegp | max | min
Mpa | Mpa| Mpa | Mpa | Mpa | Mpa | Mpa| Mpa |Kéo|Nén
HL., [-4.01]|-9.45] -2.63 | 0.00 | -6.77 | 0.00 [-6.64|-16.22 | Dat | Dat
binhtry | 1.23 | 1.45| 0.00 | 0.14 | 0.00 | 1.07 | 1.37 | 2.52 |Dat | Dat
HL,;, |-3.18|-7.24| -1.24 | 0.00 | -3.97 | 0.00 |-4.42|-11.21 | Dat | Dat
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Gi6i han ting suat nén cta bé tong ting suit trudc : -22.5(Mpa)

Gi6i han ting suat kéo ctia bé tong ting suit trudc : 3.5355 (Mpa)

iv.4.7.2 Kiém toan theo trang thai gi6i han cuong do I

Kiém todn theo cdc noi dung sau:

+ Kiém tra stic khéng u6n tinh toan.

+ Kiém tra gi6i han c6t thép.

+ Kiém tra stic khdng cit tinh todn.

Kiém todn cho mot s6 tiét dién sau:

+ Tiét dién 14 tai chd hgp long nhip bién c6 moémen duong 16n.

+ Tiét dién 1 trén dinh tru.

+ Tiét dién 14’ gan giita nhip c6 mémen duong 16n.

Noi luc theo TTGH cuong do 1 tai cac tiét dién.

Tiét Gid tri bao luc cit Gia tri bao momen
o dién | Q. (KN) | Quin (KN) | M, (KN.m) | M,,;,(KN.m)
1 14 1571.24 -1232.76 44451.61 6,321.93
2 1 22703.39 | 17588.99 | -326896.32 | -466844.43
3 14 1337.90 -1505.20 28443.71 -5918.57
iv.4.7.2.1 Siic khdng uon.
ong thic kiém tra sic khdng u6n
M, <yM, (5.7.3.2.1-1)
Trong do6:
M, :momen tinh todn & trang thai GHCDI (MPa)

u

v :Hé so stic khdng dugc 14y theo diéu 5.5.4.2

Dung cho uén va kéo bétong cot thép ust ¢ = 1.0

M

n

: Stic khang danh dinh cta tiét dién (MPa)
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h
M. = Apsfps(dp —%j+0.85f‘c Q—walh{;—zf] (5.7.3.2.2-1)

A, :Dién tich thép ting suét truéc (mm?)

a : chiéu day ctua khoi Gng suét twong dwong (mm)-chiéu cao chiu

a=cp3,

B, :He so chuyén déi biéu dé tng suit qui dinh trong diéu 5.7.2.2

S, =0.85-0.05 = 0.85-0.05 =0.6928

(f'.-28) (50 - 28)
7 7

f, :ing sudt trung binh trong thép UST & siic khang uén danh dinh

(MPa)

p

f,, = fpu[l—k;J (5.7.3.1.1-1)

K =2(1.04 -1 ) =2(1.04— 174y _ 908
o, 1860

(5.7.3.1.1-2)
d, :Khodng céch tir thé nén ngoai cing dén trong tam cot thép tng
suat trude (mm)
d,=h-a;(a)
Trong do6:
h: Chiéu cao tiét dién tai vi tri xét.
a, =150mm: Khoang céch trong tam thép DUL chiu kéo dén mép chiu kéo
a: =200mm : Khoang cdch trong tam thép DUL chiu nén dén mép chiu nén.
- ¢ :Khoang cach tir truc trung hoa dén mit cét chiu nén (mm)
Trudng hop truc trung hoa di qua sudn (c>h), khi d6 tinh toan tiét dién la

tiét dién chit T c6 bé rong sudn 1a b, va bé rong cénh 1a b.
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_ ApS fpu _0'8551f'c 0_bwf|f

0.850, f'.b, +KA

pu
p

(5.7.3.1.2-3) |

o O O O

Trudng hop truc trung hoa di qua canh

(c <h), khi d6 tinh toan nhu tiét dién chit

nhat v6i bé rong 1a b.

A f

s ' pu
Cc= pPs " p

fo
d

p

0.85", Bb, +KA,

(5.7.3.1.1-4)

Truc TH

f.: Cuong do chiu nén qui dinh cia bé tong & tudi 28 ngay (Mpa)

b

., : Chiéu day cuia phan chiu nén

-b : Chiéu rong ctia ban canh chiu nén (mm)

K&t qua tinh todn kiém tra nhu sau

Kiém tra siic khang uén

;]

Tlét ApS dP bw b hf Y fps a Mn Mu
- M, >M,
dién (m? |(m)| (m) |(m)| (m) | (m) (KN/m*)| (m) | (KNm) | (KNm)
14 0.021312.6700.9335.5800.309/1.252]1615789(0.867| 76983.86 | 44451.61 Dat
1 0.0745/5.67)0.998| 5.0 0.824| 1.14 [1755288/0.789689869.93| 326896.32 | bDat
14’10.016 [2.670.9335.580.3080.972(16704050.673| 62373.93 | 28443.71 Dat
iv.4.7.2.2 Kiém tra ham luwong thép DUL
b.Kiém tra luong thép téi da theo cong thiic : - ( Formatted: Bulets and Numbering
di <0.42 (5.7.3.3.1-1)
Trong do6 :
¢ :Khoang céch tir truc trung hoa dén mit chiu nén (mm).
d. : Khoang cach c6 hiéu tuong tng tr thé nén ngoai cling dén trong

tam cuda c6t thép chiu kéo (mm).
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d, :% (5.733.12)
S* 'PS

‘ eKiém tra ham luong thép toi thiéu : « [Formatted: Bullets and Numbering
Bat ky mot mat cit nao cua cdu kién chiu udn, luong c6t thép thuong va cot
thép DUL chiu kéo phai du dé phat trién siic khang uon tinh toan M, phai nho

hon trong 2 gid tri sau:

B1,2 14n stc khdng niat M, x4c dinh trén co s6 phan bd ing suat dan hoi vas ( Formatted: Bullets and Numbering

cuong do chiu kéo khi udn ctia bé tong
oM, >12M, (5.4.2.6)
Trong d6 M, dugc tinh bang cong thic :

M., :L(fr +f - fy) (Handbook-C10)

t

f

T

(MPa)=50000(KN/m?)
f. =0.63,/f'. =0.63,/50000 =140.87 (KN/m?)

cuong d6 chiu kéo khi udén cua bé tong f? =50

f, :Ung sudt do tai trong ban than tinh theo trang thai gigi han sut dung
tai thé ma ting suat kéo gay ra bdi cdc tai trong ngoai (KN/m?)
M
fy = I Yo

f. :Ung sudtnén trong bé tong do ting sudt nén trudc c6 hiéu (KN/m?)

f oo At B AT

pe — Ag | b
A,, 1: dién tich va m6 men quén tinh cta tiét dién (m’, m*)
: stic khdang nit (KN.m)
A . :dién tich c6t thép ting suat trudc (m?)

Yo ¥y - khoang cach tir thG nén, kéo ngoai ciing dén truc trung hoa.(mm)

¢ :héso sic khdng dugc 14y theo diéu 5.5.4.2; ¢=1.0

01,33 1an momen tinh toan can thiét dudi t6 hop tai trong- cudng do « ( Formatted: Bullets and Numbering
oM, > 1.33M, (3.4.1.1)
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K&t qua kiém toan dugc dua ra & bang sau:

kiém tra ham luong cot thép

el A 11 |y v | f I i M, LM, | 133M,
dign | @) | m) | m) | m | KNm) | KNm) | (KNm?) (KNm) (KNm) (KNm)
14| 8589 | 8347 | 1742 ] 0958 | 14087 | 92769 | -15413.00 | 21389430 | -256673.16 | 59120.64
I [ 1339 | 66449 | 2964 | 2736 | 140.87 | 1458142 | 2705090 | -1007699.33 | -1209239.19 | 43477211
14| 8595 | 8361 | 1746 | 0.954 | 140.87 | 593981 | -11989.23 | -15589822 | -187077.86 | 37830.13

et in(1 2Mer.1.33Mu) M Mr>min pzde ¢

dien (KNm) @) | (m) | <042de

14 59120 76983.86 | Pat | 135 | 1252| Pat

1 43477211 689869.93| Dat | 238 | 1.14 | Pat

14 37830.13 6237393 | DPat | 135 |0972| Pat

iv.4.7.2.3 Kiém todn siic khdng cdt ctia tiét dién

Luc cat doi voi cdc tiét dién gitta nhip (3, 19, 46) va cdc tiét dién (8, 10) tai

tru nho do d6 c6 thé bo qua kiém todn stic khdng cit ta tién hanh kiém toén cho

tiét dién 32 c¢6 luc cit 16n nhat.

Kiém toén theo cong thic:

Trong do6:

Vo=V,

V, : luc cit tai tiét dién kiém toén, 14y theo TTGH cuodng do 1

¢ : hé so sic khang cat dugc xdc dinh theo diéu 5.5.4.2.1, ¢=0.9

V, : stc khang cét danh dinh duoc xac dinh theo quy dinh ( diéu 5.8.3.3)

Ve + V4V,
V, =min

0.25f b, d, +V,

V6i : V,=0.083p,/f' b,d,

(5.8.3.3-3)
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v — Ad, f, (cot gd+cot ga)sin

S

(5.8.3.3-4)

s

Trong do:

b, : Bé rong bung c6 hiéu l1ay bing bé rong bung nhd nhéit trong chiéu cao d,
(mm)

d, : Chiéu cao chiu cit c6 hiéu dugc xac dinh theo diéu 5.7.2.8 (mm)

s: Cu li cot thép dai (mm), duoc chon dua trén tinh toan chiu Iuc cit va yéu
cdu vé céu tao, 1ay gid tri nho hon cta h/3 va 300mm,( d6i v6i doan gan goi ¢
luc cét 16n)

B: Hé s6 chi kha nang ctia bé tong bi niit chéo truyén luc kéo dugc qui dinh
trong diéu 5.8.3.4

0: G6c nghiéng clia ting sudt nén chéo dugc xéc dinh theo diéu 5.8.3.4 (do).
Khi tinh, gia thiét trudc goc 0, sau d6 tinh cdc gid tri dé tra bang nguoc lai 0 va
B, néu hai gid tri © gan bang nhau thi c6 thé chap nhan dugc, néu khong thi gia
thiét lai.

a: Géc nghiéng clia cot thép ngang d6i véi truc doc (do). Cot dai thang
ding, o = 90.

A,: Dién tich cot thép chiu ct trong cu ly s (mm?)

A, (min) =0.083x,/f; bfvs

y
V,: Thanh phén lyc ting sudt truc c6 hiéu trén hudng luc cit tic dung, 1a
duong néu ngugc chiéu luc cat(N).

% Tinhv,
Cong thiic tinh todn : VvV, =A,.f, > Siny,
i=1

Trong do6:

A, :dién tich thép ting suat trudc trén mat cat ngang cla tiét dién tinh

str

toan.

f, :ng sudt trong cdp sau mat mat, gid tri ing v6i moi mat cat.
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7, : gbc¢ léch cua cép i so v6i phuong ngang, bang do déc mat cau va cé gia
tri rit nhd nén trong tinh todn coi nhu =0
Vay gia tri V, ¢6 thé bo qua trong tinh todn.

% Tinhd, vab,:

Chiéu cao chiu cat d, (mm):

+ Chiéu cao chiu cit c6 hiéu 14y bang cu ly do thang géc véi truc trung hoa

gilta hiéu tng luc do kéo va nén do udn, tirc la:

B, :datinh & phan tinh chat vat liéu, §, = 0.6928.

d

€

Bé rong chiu cit c6 hiéu cla tiét dién b, 14y b bing chiéu day ban bung

0.9d,
d, =max40.72h

d, -2

clia tiét dién qui déi

Két qua tinh todn nhu sau:

v6i a=p,.c 1a chiéu day khéi ting suét tuong duong

:chiéu cao 1am viéc clia dim (da qui doi)

Tiét| 0.9d, | 0.72h |d.-0.5a| d by 0.25f°_bydy
dién| (mm) | (mm) | (mm) | (mm) (mm) (KN)
14 | 2403 | 1944 |2236.5| 2403 933 28024.98
1 | 5103 | 4104 |5275.5| 5103 998 63659.93
14| 2403 | 1944 |2333.5| 2403 933 28024.98
d-Xac dinh 0 va B.

Dé xac dinh dugc 0 va B ta phai thong qua cdc gia tri sau v/f*, va O,.

Oiing sudt cét trong bé tong :

V —oV

u

p

v=—""1"F
qbvdv

(5.83.4.2-1)
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trong dé :
o) : hé s0 siic khang cit quy dinh trong Diéu 5.5.4.2
V, :luc cit tinh todn (KN)
Do Q 1.
Tiet| V, by | dy v v
dien| &N |mm)|@mm)| © | ompay |
14 |1571.24| 933 | 2403 |0.700| 1.00 0.02
1 [22703.39] 998 | 5103 |0.700 | 6.37 0.127
14’ 11337.90| 933 | 2403 |0.700| 0.85 0.017
Do Q i
Tiét| V, by dy v v
dien| KNy |mm)|mm)| * | oqpay |
14 |-1232.76| 933 | 2403 |0.700| 0.785 | 0.015
1 [17588.99] 998 | 5103 |0.700 | 4.933 | 0.098
14’ |-1505.20| 933 | 2403 |0.700| 0.959 | 0.019

Bang bién trong cot thép & phia chiu kéo do uén cua cau kién xac dinh*

theo :
%w.sm +0.5V, cotgo- A, f,,
g, =— EATEA. <0.002 (5.8.3.4.2-2)
Trong do:
A, :Dién tich c6t thép ust trong phia chiu kéo uén cta céu kién (m*)
M, :Momen tinh todn (N-mm)
N, :Luc doc truc tinh toan (N)
V, :Luc cit tinh toan (N)
E, :Modun dan héi cta cot thép khong ust (MPa)
E, :Modun dan hoi clia cot thép ust (MPa)
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- A, :Dién tich c6t thép khong ust (mm?)

S

- f,, : Ung sudt trong thép ust khi Gng suét trong bé tong xung quanh

béng 0 (MPa)

E
fo=f +f ="

po pe’ " pc E
c

- f. : Ging sudt c6 hi¢u trong thép ust sau mat mat.

Do tai mat cat ¢6 nhiéu b6 cdp, mit mat ing suat khong déu nhau, trong
tinh toan c6 thé gia thi€t mat mat ing suét ldy gid tri trung binh cong cta cdc bd
cap. Khi dé:

1
foe = Ty _HzApr

- f, :Ung sudtnén tai trong tam ti€t dién

- A, :dién tich cot thép ting suét truéc (m?)
- A: dién tich mat cat tai tiét dién quy déi.
- 0 : G6c nghiéng clia tng sudt nén chéo dugc xdc dinh theo diéu
5.8.3.4 (d9). Khi tinh, gid thiét truéc géc 6=27°=27*3.14/180=0.471( rad), sau
d6 tinh céc gid tri dé tra bang ngugc lai © va B, néu hai gid tri 6 gdn bang nhau

thi c6 thé chip nhan dugc, néu khong thi gia thiét lai.
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K&t qua tinh thé hién & cdc bang sau:

» Xéc dinh f;

Do Q .
Tiet| F A £, £, E, | E fo
dien| (KN) (m*) |(Mpa) | (Mpa) | (Mpa) |(Mpa)| (Mpa)
14 | 30880.01 | 8.708 | 3.546 | 1301.78 | 197000 | 33915/ 1320.097
1 | 31422.71 | 13.684 | 2.296 | 1301.70 | 197000 | 33915| 1332.882
14’ | 31248.09 | 8.708 | 3.588 | 1301.82 | 197000 | 33915 1320.793
Do Q ...
Tict| F A £, fo E, | E fo
dién| (KN) (m*) |(Mpa) | (Mpa) | (Mpa) |(Mpa)| (Mpa)
14 | 31760.57 | 8.708 | 3.647 | 1301.89 | 197000 | 33915| 1322.092
1 | 32174.77 | 13.684 | 2.351 | 1301.85 | 197000 | 33915| 1337.639
14’ | 32282.57 | 8.708 | 3.707 | 1301.89 | 197000 | 33915| 1325.171
BX4c dinh ¢,
Do Q
Tiét M, dy v, A, £
dién (kNm) (mm) (kN) trad) (mm?) (Mpa) &
14 | 48,492.19 | 2403 1571.24 0.47 42,600.00 | 1,320.10 | -0.0036
1 |-12884847 | 5103 |22703.39| 046 |110,800.00 | 1,332.88 | -0.0075
14" | 27,115.19 | 2403 | 1337.90 | 047 | 44,200.00 | 1,320.79 | -0.0050
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Do Q
Tiét M, dy V., A, fo
. @(rad) o}
dien | (KNm) | (mm) | (KN) (mm?) | (Mpa)

14 | 48,492.19 2403 | -1232.76 0.47 42600 | 1322.092 | -0.00386

1 | -128,848.47 | 5103 |17588.99 | 047 110800 | 1337.639 | -0.0079

14| 27,115.19 2403 | -1505.20 0.47 44200 | 1325.171 | -0.0053

BXac dinh Ovap -
Do Q 4
v Trara Trara
b, i o B
-0.0036 0.033 6.75 27
-0.0075 0.141 5.8 26.6
-0.0050 0.018 6.75 27
Do Q i
v Trara Trara
b, . 0 B
-0.00386 0.013 6.8 27
-0.0079 0.076 7 26.8
-0.0053 0.028 6.7 27
eTinh V. vav, -

Chon thép ngang 1a thanh $20 ¢6 2 16p trén mot sudn ¢6 dién tich A =628
mm?, cu ly giita c4c thanh thép ngang 13 s=200 mm

Dua vao két qua tinh cdc thong s thanh phan dé tinh V_ va V..

V. =0.0834,/F".b,d, (5.8.3.3-3)
f.d, €ot g&+cot ger 3in
v, - Afd. €ty : gaSha (5.8.3.3-4)
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Két qua tinh todn nhu sau:

MSV: 111052

Do Q
Tiee | Ay | f, | d | by | 0] @ s v, v,
dien |{mm?*| MPa | mm | mm | rad | rad | mm KN KN
14 | 628 | 1674 | 2403 | 796.0| 1.57 | 047 | 200 | 22364.82 | 8218.59
1 628 | 1674 | 5103 | 807.0| 1.57 | 0.464 | 200 | 43896.92 | 12953.8
14 | 628 | 1674 | 2403 | 796.0| 1.57 | 0.47 | 200 | 22364.82 | 8218.59
Do Qi
Tit | Ay | £, | dy | by | 6 | « | s v, V.
dien |{mm’*| MPa | mm | mm | rad | rad | mm KN KN
14 | 628 | 1674 | 2403 | 796.0| 1.57 | 047 | 200 | 22363.79 | 7264.58
1 628 | 1674 | 5103 | 807.0| 1.57 | 0.468 | 200 | 44534.36 | 13220.1
14 | 628 | 1674 | 2403 | 796.0| 1.57 | 0.47 | 200 | 22337.97 | 7164.62
‘ £.Tinh sitc khang danh dinh cua tiét dién . +( Formatted: Bullets and Numbering
Theo cong thitc da néu & trén dé tinh V..
V. = min {vc +V, +V,
025f'.bd, +V,
Kiém tra theo cong thiic :
V, <oV,
Do Q 1,4
Tt |V, V, | Vavav, [025rbd, | Vg 0y V, | Vi<
dien | (KN) (KN) (KN) (KN) (KN) (KN) KN) | oVy
14 | 22364.82 | 8218.59 3658234 | 19621.51 | 19621.51 | 16678.21 | 3707.16 | Dat
1 | 4389692 | 12953.8 62850.56 | 40223.24 | 40223.24 | 34190.38 | 15930.59 | Dat
14| 22364.82 | 8218.59 36548.15 | 19596.35 | 19596.35 | 16657.24 | 1951.28 | Dat
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Donin

Tiet |V, V, | VAVAY, | 025Pbydy | Vy Py Vy | V<
dien | (KN) (KN) (KN) (KN) (KN) (KN) KN) | ¢Vy

14 | 22363.79 | 7264.58 3262824 | 1962151 | 1962151 | 1667821 | -1695.27 | Dat

1 | 4453436 | 13220.1 54754.56 | 4022324 | 40223.24 | 34190.38 | 11579.23 | Dat

14| 2233797 | 7164.62 | 3250272 | 1959635 |19596.35 | 16657.24 | -2548.62 | Dat

V. Tinh todn tru cdu

V.1 Kich thuée hinh hoc cua tru.

xe duc e duc
p=600KN p=600KN
M=200KN, M=200KN MY
L

.
T T et
B A

tai trong cua gio= 0.6KN/m2=7.2KN/m

V.2 Tai trong va cac té hop tai trong.
1. S6'liéu tinh todn :
Bétong tru 300#, f’c = 30 Mpa.
Thép CIIL, fy = 400 Mpa.
Duong kinh thanh c6t thép D = 25 mm.

Cao do dinh tru: +52m
Cao do dinh méng : -5.13m
Cao do ddy méng : -7.63m
Muc nuéc cao nhat : +4.75 m
Muc nuéc thip nhat : -1.2m
Muc nudc thong thuyén : +1.5m
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2. Xdc dinh luc tdac dung vao tru

Trong pham vi d6 4n, phén tinh todn truc cAu xem xét dén cdc loai tai trong sau:

Tai trong két cdu phan trén DC1
Tai trong 16p phli mat cu DW
Tai trong lan can DB
Tai trong ban than tru DC
Tai trong hoat tai xe thiét k€ LL
Tai trong bo hanh PL
Luc xung kich IM
Luc ham xe BR
Tai trong gié WS
Luc va tau Ccv
Ap luc nuée WA
Té hop tai trong
T6 hop tai trong xem xét dén cdc t6 hop tai trong vé6i cdc hé s6 tai trong sau:
Heé s0 tai trong
TTGH
Voc Yo Vero VpL Vow Ywa Yws Yw Vev
Cudng do
I 1.25 1.75 1.50 1.00
Str dung 1.00 1.00 1.00 1.00 | 0.30 | 1.00

V.3 Xac dinh cac tai trong tac dung lén tru

1) Tinh tai:

Tinh tdi tdc dung lén tru c6 thé chia riéng thanh céc tai trong nhu sau:
a) Tinh tdi phdn 1:

Tinh tai nhip phin 1 bao gébm trong lugng ban than cta toan bo két nhip
dam. (DC1)
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Gid tri nay ta 18y két qua xuat tit MIDAS (reaction) tai vi trf tru.

Npe, =28180.2 KN

b) Tinh tdi phdn 2:

Tinh tai nhip phin 2 bao gébm toan bo trong lugng ban than cua cac 16p phu

mit cdu, lan can, cling nhu mot so thiét bi, cong trinh phuc vu trén cau. (DW va

DB)

Npy =2598.5 KN
Ny =1108.9KN

¢) Tinh tdi bdn thdn tru DC:

Bao gbém toan bo tai trong ban than ctia két célu tru cling nhu clia bé méng.

Cong thuc xac dinh: P, =V, y,

Trong do:

+ P, : tai trong ban than thanh phan thi i cta tru

+ V, : thé tich khoi thanh phan thi i clia tru

+y,: trong luong riéng tuong ting thanh phan tha i.

Bdng tinh tinh tdi cdc thanh phdn tru

Trong Luyc tac dung (KN)
Thé tich '
STT | Hang muc ) luong Tai dinh Tai day
o
(KN) bé méng Bé méng
1 Bé tru 2544 6105.6 0 6105.6
2 Than tru 166.5 3996 3996 3996
ba ke goi
3 . 0.784 18.816 18.816 18.816
céu
Téng cong DC 4014.82 10120.4
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2) Hoat tai

a) Theo phuong doc cau

Hoat tai tac dung 1én tru

Gom :

- Tai trong ngudi: q,,= 0.3x1.5 = 0.45 KN/m’

- Hoat tai xe HL93

Dé tinh todn phan luc tai g6i ta chay MIDAS va 1ay gid tri Reaction tai g6i
ma ta dang xét.

+ S0 lan thi€tkén =2

+ Gi4 tri hoat tai xe HL93 trén dinh tru :N;; =4810.3 KN

+ Gid tri tai trong nguoi :N,,, =831.1 KN

+ Téng tai tic dung lén tru do hoat tai :N = 5641.4 KN

b) Theo phuong ngang ciu

12MTC?2TT?1G?1 1/2M? TC? T GI? ANH®P

500 1500 250 9000
600 1800 1200 1800
N4 X |

\

wn
0.45kN/m2 R

300

2600
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Trong tam cuia xe cach tim cau 1a : 0.9 m, trong tam cta tai trong l1an cdch
tim cau 1a 0.9 m
Trong tam cua hoat tai cach tim céu 1a

4x72.5%x0.9+3.1x5.7x0.9
4x72.5+3.1x5.7

1.04 m

Trong tam tai trong ngudi cach tim cdu 1a : 4.75

3) Tai trong ham xe(BR):

- Dugc 14y theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cfu trén xuong tru qua goi d5. Tuy theo
tiing loai go6i cdu va dang lién két ma ti 1 truyén cla luc ngang xudng tru khac
nhau.Do céc tai liéu tra ctu khong c6 ghi chép vé ti 1é anh hudng cua luc ngang
xuong tru nén khi tinh todn, 14y ti 1¢ truyén bang 100%.

- Luc ham dugc 1dy bang 25% trong lugng cla céc truc xe tai hay xe hai
truc thiét k&€ cho méi lan duoc dat trong tat ca cdc lan thiét k€ duge chat tai theo
diéu 3.6.1.1.1 va coi nhu di ciing mot chiéu. Cac luc nay duge coi nhu tic dung
theo chiéu ndm ngang cdch phia trén mat dudng 1800mm theo ca hai chiéu doc
dé gay ra hiéu tng luc 16n nhat. T4t ca cdc lan thiét k& phai dugc chat tai dong
thoi d6i v6i cdu va coi nhu di cting mot chiéu trong tuong lai.

- Phai dp dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

Vay luc hdm xe ndm ngang cdch phia trén mit dudng : hy; = 1.8m
Luc him xe : BR = 0.25x1x(35+145+145) = 162.5 (KN)

Két qua tinh todn nhu sau:

Tiét dién Chan tru Bé méng
h(m) 8.8 11.3
H, 162.5 162.5
M, 1430 1836.25
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4) Luc va tau (CV)

500 1000 3000 1000 500

CV

e

12000

500

005001500 6000 1500500500
00

frets]
NS
& ‘

o

0
0

3100 1200 1600

R

vi tri ddt luc va

600/ 1200 3100

Theo nhiém vu thiét k&, cap duong song : cap 11

Theo quy trinh 22TCN — 272-05 ( diéu 3.14) va dua vao cap song, tra
bang 3.14.2-1 dé co tai trong tau thi€t k€. Loai tau tw hanh 300DWT

Tra van toc tau thiét k& theo bang (3.14.3-1): V = 2.5+Vs = 2.5+1.4 =
3.9 m/s.

Theo 3.14.11.1, dé tinh 6n dinh t6ng thé, luc va thiét k& dugc coi 1a mot luc
tap trung tac dung 1én két cau phan dudi & miic nuéc cao trung binh hing
nam.Gi4 tri cia luc nay theo phuong thang géc véi tru 14y 100% Ps, v6i phuong
ngang tru lay 50% P,. Trong d6 , P, tinh bang cong thic :

P. =1.2x10°V /DWT
trong dé :

P, :laluc va tinh twong duong (N)

DWT : 1a tin tai trong cua tau.(Mg)

V  :lavan tdc va tau. (m/s)
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Tiét dién Chan try Bé méng
h(m) 3.93 6.43
H, 8105.998 8105.998
H, 4052.999 4052.999
M, 15928.28 26060.78
M, 31856 52121.56

5) Tai trong gié (WL.WS)

¢ Tinh vdi muc nudc thdp nhdt

|

\

\

1/2 MAT CAT GOI | 1/2 MAT CAT GIUA NHIP
13500

500 1500 250 9000

GIO TREN HOAT J"I'AI

(=)
© 2950 3041500 \ﬁo 2990 |8
s \ 2
o~
o —
B —=
g 10 TREN KET CAU NHIP|
[==)
= S
=] “A16500001390/135010065
g %%UU TREN THAN TRU
MNTT=-1.2 ‘ ‘
4
o ‘ AP LUC DONG CHAY|
2
500 40U o000 I 08,500
So 10600
[Yg)s=}
= |
1200 4100 1200

SR

Mo phong tdi trong gio tdc dong lén cong trinh
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gi6 thiét k€ V phai duge xéac dinh theo cong thic:
V=V,.S
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Trong do:

Vi : Ving tinh gi6 theo TCVN 2737 — 1995 1a ving I = t6c¢ do gio 14y
Vg =53 m/s

S : Heé s6 diéu chinh véi khu dét chiu gi6é va do cao mat cdu theo quy
dinh, tra bang 3.8.1.1-2

Tra S = 1.09, vé6i khu vuc mat thoang nuée, dd cao mat ciu so vGi mat
nuée 1a 10 m.
Vay ta c6 tai trong gi6 thiét k€ la:
V=1.09x 53 = 57.77 m/s
> Tai trong gi6 theo phuong ngang cau:
Tai trong gi6 dugc dat tai trong tam dién tich bé mat chéan gié. Tinh theo
cong thic :
P, =0,0006.V>.A,.C, / 1.8A,(KN) (3.8.1.2.1-1)
Trong dé :

V : Téc do thiét k€ xdc dinh theo phuong trinh 3.8.1.1-1 (m/s), da tinh &
trén.

A, : dién tich clia k& cau hay cdu kién phai tinh tai trong gié ngang
(m?).Trong d6 4n , dién tich tinh gi6 12 phén lan can, hai bén cdnh héng, dién tich
tru 16n nhat 10 trén mat nudc.

C, : Hé s0 can, tra theo hinh 3.8.1.2.1.1 ¢4 tinh chiét giam cho phéan két
cau suon nghiéng 10° theo quy dinh ctia phan chi giai. C, = 1.296

Ty s6 b/d ciia phan két cau trén g=$:l 786

Véi : b= chiéu rong toan bo cta cdu gilta cdc bé mat lan can (mm)=12.5 m
d = chiéu cao két c&u phan trén bao gém ca lan can dac néu ¢6 (mm )=7 m
Z, : Cénh tay don tinh dén dinh bé méng
Z, : Canh tay don tinh dén day bé moéng
- Dién tich chéan gi6 cta lan can: A = (L,+L,). 0.5. h,

h,. - Chiéu cao ctia lan can, h,, = 0.865 (m)
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= A, = (64+ 92)*0.5 * 0.865= 67.47(m?)
=(L,.h, +L,. hy).0.5

Dién tich chan gi6 clia két cdu nhip :F,;,,
h;, h, - Chiéu cao binh quan cta nhip 64 (m) va 92 (m)
h, =(5.542.6)/2=4.05(m) ; h, =4.05 (m)
=>F,,;, = (62+94)x4.05x 0.5=346.5 (m?)

- Dién tich phan tru cao hon muc nuéc A, = H.B

tru
Véi B : chiéu rong tru theo phuong doc cAu(quy d6i vé hinh HCN) B=7.67 m
Ay, =6.4%7.67=49.088 (m?)

Bdng tinh todn tdi trong gié ngang tdc dung

A, 1.8%A, | 0.0006%V**A*C, | P, Z, Z,
Bo phan Cq

m? KN KN KN m M
Két cau

) 346.5 | 1.296 | 623.7 899.2 899.2 | 11.65 | 14.15
nhip

Lancan | 71.36 |1.296 | 128.44 185.2 185.2 1 12.08 | 14.58
Than tru | 49.088 | 1 88.36 98.3 983 | 44 | 69

> Tai trong gi6é theo phuong doc cau:

Theo quy trinh, trong tinh todn tai trong gié tic dung 1én md, tru ma két cau
phan trén 1a dang gian hay két c&u khac c¢6 bé mat can gié 16n song song vdi tim
doc ctia két cau nhip, thi phai xét tdi tai trong gié doc. Tuy nhién trong trudng
hgp nay, cdu thiét k€ khong thuoc cdc dang trén nén khong xét t6i tai trong gié
doc.

> Tai trong gi6 tac dung lén xe co (WL)

Theo quy dinh cla diéu 3.8.1.3 clia quy trinh 22TCN 272-05, khi xét t6 hgp
tai trong cuong do III, phai xét tai trong gié tic dung vao ca két cau va xe co.
Phai biéu thi tii trong ngang ctia gi6 1én xe co bang tai trong phan bé 1.5 KN/m,
tdc dung theo hudng ndm ngang, ngang véi tim doc két cau va dat & cao do

1800mm so v6i mat dudng. Phai biéu thi tai trong gié doc 1én xe co béng tai
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trong phan bo 0.75KN/m tdc dung nim ngang, song song vdi tim doc két cau va
dat & cao do 1800mm so v6i mat dudng.
+ Gid tri tai trong gi6 tic dung 1én xe co theo phuong ngang cau:
WL, e = 1.5x75 = 112.5 (KN)
+ Gid tri tai trong gi6 tic dung lén xe co theo phuong doc cau:

WL, = 0.75x75 = 56.25 (KN)

6) Tai trong nudc:

a. Luc ddy néi chia nu6c WA duoc tinh theo cong thitc: WA= yV,
Trong dé:
+ 7 :la dung trong riéng ctia nuGe
+V, : 1a thé tich phan tru ngap trong nudc

Bdng tinh todn dp liuc ddy noi

Hang muc Ki hiéu Gia tri Don vi

Tinh tai mat cat dinh bé méng

Thé tich phan tru ngap nudc Vo 270 m’

4p luc ddy néi WA, 2700 KN

Tinh tai mét cat ddy bé méng

Thé tich phan tru ngap nudc Voo 254.4 m’

ap luc ddy néi WA, 2544 KN

V.4 To hop tai trong tac dung lén tru:

Ta xét v6i 2 tiét dién :
Tiét dién chan tru ngam vao bé méng ( Tiét dién 1T )
Tiét dién day bé mong ( Tiét dién 11T )

Ta c6 bang t6 hop tai trong tac dung Ién tru nhu sau:
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Bdng tdi trong tinh t6i mdt cdt dinh bé méng

STT o N Doc cau (KN) v Ngang cau(KN) v
: K Y X
Tinh tai ban
: than tru DC1 4014.82
Tinh téi két cau
2 nhip +lancan | 28180.3
DC2
Tinh tai 16p phu
31 fienichpw | 20419
Hoat tai
4 LLAWL 4810.3 1.04 | 5002.7
2 lan nguoi by
5a hinh PL 831.1
1 lan ngudi bd
5b hanh PL 415.5 475 | 1973.6
6a | Laitrong gic 5625 | 145 | 81563 | 1125 | 145 | 1631.25

trén xe cO WL

Téi trong gi6

6o ngang WSl

6c | Cidticdung 1852 | 1208 | 22046
lén lan can

6q | Cid ticdung 8992 | 11.65 | 10475.68

lén két cau nhip

6o | UlOticdung 983 | 44 | 4325
1én than try

6f Tai trong gi6

doc WS2
7 | Luc ham xe BR 162.5 145 | 2,356.25
8 Luc va tau CV 8105.998 39 ]31613.39 | 4052.999 | 3.9 | 15806.69
ap lyc ddy noi |
9 WA 2700
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T6 hop tdi trong tinh t6i mdt cdt dinh bé méng

6 N N M, (KNm | Ny(KN) M
0 hop m
(KN) KN | ! (KNm)
TIGHCD I
1.25(1) + 1.25(2) + 1.53)+1.75(4)
+175(52) + 1.75(7) 55025.975 | 284375 | 412343 0 82376
@
1.25(1) + 1.25(2) + 1.53)+1.75(4)
+175(5b) + 1.75(7) 4786947 | 284375 | 412343 0 | 1005263
(1)
TTGHSD

(1)+(2) + G)+1 (4) + (52) + 0.3(6)
+ 0.3(6b) +0.3(6¢) + 0.3(6d) +

40811.94 | 179375 | 2600939 | 388.56 | 9130415
0.3(6¢) +0.3(66) + (7)+(9)
)
1.(1)+(2)+ (3)+1 (4) + (5b) +
0.3(6a) + 0.3(6b) +0.3(6¢) + 0.3(6d)

40593.58 | 179375 | 2600939 | 388.56 | 10167.61
+0.3(6¢) +0.3(6) + (7)+9)
1))
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Bdng tdi trong tinh t6i mdt cdt day bé méng

Tai trong

N
(KN)

Doc cau (KN)

Ngang cau(KN)

Nx(KN)

Z,(m)

My
(KNm)

Ny(KN)

Z,(m)

My
(KNm)

Tinh tai ban
than tru DC1

10120.4

Tinh tai két ciu
nhip +lan can
DC2

28180.3

Tinh tai 16p pht
+ tién ich DW

2641.9

Hoat tai
LL+WL

4810.3

1.04

5002.7

2 lan nguoi bo
hanh PL

831.1

1 lan nguoi bo
hanh PL

415.5

4.75

1973.6

Tai trong gié
trén xe co WL

56.25

14.5

815.63

112.5

14.5

1,631.25

Tai trong gié
ngang WS1

Gi6 tac dung
lén lan can

185.2

14.58

2700.2

Gi6 tic dung
lén két cau nhip

899.2

14.15

12723.68

Gi6 tac dung
lén than tru

98.3

6.9

678.27

Tai trong gié
doc WS2

Luc ham xe
doc cidu BR

162.5

17.0

2762.5

Lyc va tau CV

8105.998

6.4

51878.38

4052.999

6.4

25939.19

ap luc day néi
WA

-2544
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T6 hop tdi trong tinh t6i mdt cdt dday bé méng

, N Ny M, My
T6 hop N(KN)

(KN) (KN) (KNm (KNm)

TTGHCD 1
1.25(1) + 1.25(2) +
1.5(3)+1.75(4) +1.75(5a) + 63665.97 | 284.375 | 4834.37 0 8237.6
1.75(7) D
1.25(1) + 1.25(2) +
1.5(3)+1.75(4) +1.75(5b) + 63447.6 | 284.375 | 4834.37 0 10052.63
1.75(7) D

TTGHSD

(D) + Q)+ B3)+1 @)+ (52) +
0.3(6a) + 0.3(6b) +0.3(6¢) +
0.3(6d) + 0.3(6e) +0.3(6f) + | 46372.94 | 179.375 | 3007.189 | 388.56 | 10027.22
M+
D
L.(D+ Q)+ Q)+l (4) + (52)
+ 0.3(6a) + 0.3(6b) +0.3(6¢)
+ 0.3(6d) + 0.3(6e) +0.3(6f) | 46154.58 | 179.375 | 3007.189 | 388.56 | 11064.38
+ (7)+9)
(ID
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V.4 Kiém toan tiét dién tru nguy hiém véi cac to hop tai trong

1. Vat liéu sur dung:

HBeétong 300#, f’c = 30 Mpa. “« [Formatted: Bullets and Numbering

BGiéi han chay cua c6t thép, fy = 400 Mpa.
Bbuong kinh thanh c6t thép D = 25 mm.
BChiéu day 16p bétong bao vé : 100mm
2.Chon mat cat tinh toan

Mait cit tinh todn 12 vi tri nguy hiém nhat trong qué trinh 1am viéc

OChon mat cét ddy than tru dé kiém todn tru - ( Formatted: Bulets and Numbering

OChon mit cat ddy méng dé xac dinh noi luc Ién ddu coc
3.Kiém tra tiét dién
V.4 .1 Kiém tra dé mdnh ciia tru:

Mot cot manh thuong bi u6én ngang dudi tic dung cua tai trong. Diéu
nay lam ting Momen trong coOt 1én va do d6 lam yéu cot. Theo Diéu 5.7.4.3
TCVN-272-01 Dai vé6i cau kién khong c6 gidng lién két, hiéu tng do manh c6
thé bo qua khi ty s6 do manh

KL,

rx“ <22
trong do :
K =hé s6 d6 dai hitu hiéu
I, = chiéu dai khong c6 thanh gidng (m)
r = ban kinh quén tinh (m)

Mat cat ngang tru T5 nhu sau:

(. h

00
00

o9
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A =25.065m’
I=124m'
I, = 58.25 m*

r, = /I—xz ’ﬂ =0.75 m
A 25.065

oo [l 5825 e
A 25.065

BTheo phuong x, coi tru 1a mot thanh c¢6 mot ddu ngam va mot dau tu do-
theo phuong x.
=>K=12
L,: Chiéudaitydoctatry:L,=8m

KL, 1.2x8

r 2.64

y

=3.63<22

Vay dam bao khong phai xét dén hiéu tng d6 manh theo phuong x.
BTheo phuong y ta ciing coi tru nhu mdt thanh c¢6 mot dau ngam va mot dau«
tu do.

KL, 12x8
r. 075

=12.8<22

Vay dam bao khong phai xét dén hiéu ting do manh theo phuong y.

V.4 .2 Gid thiét cot thép tru.

% Chon va bo tri cot thép theo diéu kién cdu tao nhu sau:

Chon b6 tri c6t thép theo ca hai phuong ta chon dudng kinh cot thép la
428.

Trong Thiét k& két ciu bé tong cot thép theo tiéu chudn ACIp trang 517
cho ring viing hiéu qua nhat cta p, 1a tir 1-2%, trong d6 p 14 ti 1é c6t thép trong
tiét dién cot. Nhung vi tru cdu chiu tai trong va moé men uén 16n, do dé ta gia
thiét lugng cot thép trong tru ldy o, =0.015

Nhu vay dién tich cot thép trong tru 1a :

A, = p,A, =0.015 x 22065000 =330975 mm’
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B6 tri c6t thép theo ca hai phuong ta chon duong kinh c6t thép 1a $28

A, _ 330975
3147 L 314
4 4

Vay bé tri 430 thanh c6t thép D28 A, =430x28%x3.14/4=331995 mm’

S6 lugng thanh c6t thép bo tri : n= =428.4thanh

287

Chon khoang cich tir trong tam c6t thép t6i mép ngoai Tiét dién 1a 100mm,

Cot dai chon ¢ 16 khoang céch giita cac thanh c6t dai 1a 200 mm

V.4 .3 Xdc dinh 11 s6 kic giita cdc tam cua l6p thanh cot thép ngoai bién
lén chiéu day toan bo cot

a. Quy doéi tiét dién tinh toan.

Tiét dién tru duoc vét canh theo mot ban kinh bang mot nira chiéu rong than
tru, khi tinh todn ta quy ddi tiét dién vé hinh chit nhat (chiéu rong bing chiéu
rong tru, chiéu dai ldy gié tri sao cho dién tich mat cat quy déi bing dién tich
thuc) dé gan v6i mo hinh tinh todn theo ly thuyét

Kich thuéc tiét dién quy déi xem hinh vé :

e

00
00

b.a.Tinh toan ti s6 khoang cach tam I6p thanh c6t thép dén bién ngoai: - ( Formatted: Bulets and Numbering

Dién tich c6t thép theo hai canh tiét dién quy déi van nhu cil.

Chon 16p bao vé cot thép 1a 100mm.

Khoang céch tir mép tiét dién dén tim c6t thép la : 128.5 mm (100 mm khoang
céch beé tong bao vé, 16mm dudng kinh c6t dai, 14 mm bén kinh c6t cha ).

Ty s6 khoang cach tam IGp thanh c6t thép dén bién ngoai la :
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_ 3000 —2x130 ~00913

Vx 3000
) T 210 oo
7625

V.5 Kiém todn tru theo TTGHSD
Do6i v6i mat cat dinh bé mong trong trang thdi gidi han st dung ta cin

kiém tra diéu kién tng
sudt va niit trong bé tong tai cdc dinh géc cla tiét dién chit nhat quy déi. Vi
céu kién trong trudng hop nay 1a chiu nén uén 2 chiéu déng thoi, cho nén & céc

vi tri dinh géc 1a noi c6 Gng suét phdp 16n nhat.
Theo diéu 5.9.4 (22TCN 272 - 05) gi6i han ting sudt cho phép cua bé tong

duoc 14y nhu sau:
+ D6i véi ting suat nén: 0,4 f, = 0,4x30 = 12 Mpa = 12000 KN/m?

+ Dai véi tng suat kéo : khong cho phép d6i véi tru.

Cong thiic kiém tra :
M .
o<f-N M M ycoar

ToA LT,

Trong do6:
N, M, , M, : 1an lugt 1a luc doc, momen theo phuong ngang cau, doc

cau tai vi tri mat cét tinh todn véi t6 hop tai trong theo TTGH sir dung.

A, 1, , I, lan luot 1a dién tich, momen quén tinh theo phuong x,
momen quan tinh theo phuong y cla tiét dién.

K&t qua tinh todn thé hién trong bang duéi.

Bdng kiém tra ving sudt trong bé tong
X Y| A L I N M, M, f 0.4f, | Két
STT
m |m| m | m| m KN KNm KNm | KN/m* | KN/m’ | Luan
1 |3.8125|1.5]25.065 | 12.4 | 58.25 | 24,361.24 | 10167.61 | 2600.93 | 2,504.25 | 12,000 | Dat
24,146.78 | 11064.38 | 3007.189 | 2,629.60 | 12,000 | Dat

2 |3.8125 | 1.5]25.065 | 12.4 | 58.25

206
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V.6 Kiém todn tru theo TTGHCD

e:b.Kiém toan kha nang chiu nén thuan tuy « ( Formatted: Bulets and Numbering
Cong thitc kiém tra:

P, >¢P,

P, = 0.8[0.85f (A,-Ay) + f,A ]

Trong dé :

: Stic khang luc doc truc tinh todn c¢6 hoac khong ¢6 uén (N)

P, : Stc khang luc doc truc danh dinh ¢6 hoac khong cé uén (N)

f' :Cudng do qui dinh clia bé tong & tudi 28 ngdy, f.= 30 Mpa=30000
KN/m?

A, :Dién tich nguyén ctia mat cat (mm?), A,=22.065 m’

A, :Dién tich cot thép trong tru A, = 0.051025 m?

¢ : Hé s6 stc khing qui dinh & diéu 5.5.4.2; »=0.75

f,  : Gidi han chay cuia c6t thép, f, = 400 Mpa=400000 KN/m®

= P, =0.8 J.85x30000€2.065-0.051025 3} 400000x0.051025 =283343.1 KN

K&t qua kiém todn nhu sau:

Cic TTGHCD 1 9P, Kiém
truong hop (KN) (KN) tra

(1) 63950.345 | 212507.3 | bDat

(II) 63731.975 | 212507.3 | Dat

d-c.Kiém toan siic khang nén cia tru theo uon 2 chiéu « [ Formatted: Bulets and Numbering

Tacé:0.1fc Ag = 0.1x30x22.065x1000 = 66195 KN
gid tri nay 16n hon tit ca céc gi4 tri luc nén doc truc Nz & trong cdc t6 hgp &

TTGHCD, vi thé cong thiic kiém todn 1a :

J+%sl.0 (5.7.4.5-3)
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G day :
M,, :Mo6 men tinh todn tic dung theo truc X (N.mm)
M,, :Mo men tinh todn tic dung theo truc Y (N.mm)
M,, :Stc khiang tinh todn don truc cua ti€t dién theo phuong X da tinh

toan O tren(N.mm)

M,, :Stc khang tinh todn don truc cua tiét dién theo phuong Y da tinh

toan O trén (N.mm)

¢ Xdc dinh Mrx, Mry: sitc khdng tinh todn theo truc x,y (Nmm)
a
Mrx=¢.As.fy.(ds-5)

Tuong tu v6i Mry

Trong do6:

¢ =0.9 v6i cau kién chiu uén.

ds: khoang cdch tlr trong tam c6t thép tGi mép ngoai cuing chiu nén (trir di
16p bétong bao vé va dudng kinh thanh thép).

fy: gi6i han chay cua thép.

As: bd trf so bo r6i tinh dién tich thép can ding theo ca hai phuong.

f
¢, = A v 0.051025 x400 _0.123
085.8.f.b, 0,85x0,85x30x7.625
f
- AT, 0051025 X400 (54
085.4.f.b, 0,85x0,85x30x3
a, =,/ =0.123x0.85=0.104
a, =¢,.5, =0.313x0.85=0.266
s 0.104
= M,, =0.9x0.051025 x400 x10 (3—0.10—TJ=52314.9 KN.m

=M, =0.9x0.051025 X400 x103[7.625 ~0.10 -%) ~135351.97 KN.m

B, =085
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b : bé rong mat cét (theo mdi phuong 1a khac nhau).

Kiém tra stc khdng nén cua tru theo uén 2 chiéu

Cic N M, M, M, M, ’
truong M—“X + M—”y X
hop KN KNm KNm | KNm KNm w Moo | Luén

(I) 163950.345| 8237.6 |4834.37|52314.9 | 135351.97 | 0.193 Dat

(II) |63731.975|10052.63 | 4834.37 | 52314.9 | 135351.97 | 0.227 Dat

V.7 Kiém to4n coc

Theo quy trinh 22TCN 272-05, viéc kiém todn stic chiu tai ctia coc quy dinh
trong diéu 10.5 theo trang thdi gii han sir dung va trang thai giéi han cudong do.
Trong pham vi d6 4n, chi thuc hién kiém todn stic chiu tai ctia coc theo kha nang
két cdu va dat nén.

V6i noi luc dau coc x4c dinh dugc, ta sé tién hanh kiém tra kha nang chiu
tai ciia coc theo vat liéu 1am coc va kha nang chiu tai cla 16p dd goc dau mii
coc.

V.7.1 Xac dinh loai méng coc.

Kiém tra diéu kién : h > 0.7h,,;,
Trong d6 :

h 1a do chon sau ctia dai coc, h=3.9 m.

h,., = tg(450— a/2) &
b

Trong d6 :
a, v 1a géc nodi ma sdt va trong lugng don vi thé tich clia 16p dat tir day
dai tré 1én.
> H la téng tai trong ndm ngang.

- blabé rong day dai theo phuong thang géc véi tai trong nim ngang.
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&QTheO phll’(!ng tl‘uc y: < [ Formatted: Bullets and Numbering

H,. =5348.2 KN=534.82 T

b=12m

534.82

1.8x12
->0.7h,,,,=0.7x2.87=2.0lm <h =3.9 m.

hmin = tg(450 - 300/2) =2.87m.

fe.Theo phuo‘ng truc x: < [Formatted: Bullets and Numbering

H,, =8324.7 KN=832.47 T

b=9.6m

83247 _
1.8x9.6

=0.7x4.0=28 m<h =39 m.

hmin = tg(450 - 300/2) 40 m

->0.7h,,;,
K&t luan: theo ca hai phuong méng déu c6 thé dugc tinh todn nhu d6i véi
moéng coc dai thip.
V.7.2 Kiém toan sitc khang do cua coc
V.7.2.1 Tinh todn sitc khdng dé cia coc
+ Chon coc khoan nhdi bing BTCT dudng kinh D = 1,2m, khoan xuyén qua
céc 16p dat dinh c6 géc ma sét (of ), va 16p Sét cét pha c6 géc ma sit of = 30°.
+ Bé tong coc mac #300.
+ Cot thép chiu luc 18925 c6 cudng do 400MPa. Dai tron ¢15 a200.
a.Tinh toan siic khang theo vat liéu lam coc.
Cot thép chiu luc va cot thép céu tao coc khoan nhéi dugc bé tri nhu trong
ban vé cot thép coc khoan nhoi.
Theo 5.7.4.4 — 22TCN272-05 : D6i véi cau kién c6 c6t dai xoan thi cudng
do chiu luc doc truc tinh todn xac dinh theo cong thic :
Py =0.P,.
Vé6i P, = Cudng do chiu luc doc truc danh dinh ¢6 hoac khong ¢6 uén
D6i véi cau kién ¢6 cot dai xoan tinh theo cong thic :
P,=0.85.{0.85.f.".(A, - Ay + f,.A}=0,85.{.0,85. f.".(A, - A,) +
f,.A}

y
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Trong do :
¢ = Heé stc khang quy dinh & (5.5.4.2)c6 =1
f.”, f, : Cudng do quy dinh ctia bétong va cudng do chdy déo quy dinh ctia
thép (MPa).
f.” =30 Mpa ; £, =400 Mpa
A,.A, : Dién tich tiét dién nguyén clia mit cat , ciia cot thép doc (mm?).

Vi vat liéu va kich thuéc dd néi & trén ta c6:

2 2 2
P, =1x0,85x(0,85x30x( 3'“*41200 18x 24X 400x 18 %)
= 27312627.66 (N).
Hay P, = 27312627.66 KN
b.a.Tinh toan sitc khang cia coc theo dit nén « ( Formatted: Bulets and Numbering

S6 liéu dia chat:
Lép 1: cat min
Lé6p 2: Sét 1an soi
L6p 3: san cat
Ldp 4:cét cudi soi
Theo diéu 10.7.3.2 stic khdng dd clia coc dugce tinh theo cong thic sau:
Qr=0Q,=0,,Q,
V6i Q,=q,A,;
Trong dé:
Q, :Sttc khang d& mii coc
q, : Sttc khang don vi mili coc (Mpa)
Pgp : H¢ s0 stc khéng ¢,,=0.55 (10.5.5.3)
A, : Dién tich miii coc (mm?)
Xdc dinh suc khdng miii coc :

q,=39, K, d (10.7.3.5)
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Trong do6 :
K, : khd nang chiu tdi khong thit nguyén.

d :heé s6 chiéu sau khong thit nguyén.

(3+°)
Ky =——D2— (10.7.3.5-2)
10 1+300t—d
S
H
d=1+04—<34
D

q, : Cuong do chiu nén doc truc trung binh cta sbi san cat (Mpa), q, = 35 Mpa

K,,: Hé so kha nang chiu tai khong thit nguyén

Sy : Khoang céch cac duong nit (mm).Lay S; =400mm.

ty : Chiéu rong cac dudong nit (mm). Ly t,=6mm.

D : Chiéu rong coc (mm); D=1200mm.

H, : Chiéu sau chon coc trong hd dd(mm). Hg = 1800mm.

D, : buong kinh hé da (mm). Dg = 1400mm.

Tinhdugc: d =1.6

K =0.145
Vay q,= 3 x35 x0,142x1,51=22.51Mp = 2251T/m*
Sttc chiu tai tinh todn clia coc (tinh theo cong thiic 10.7.3.2-1) 1a :
Qr = 90.Q, = 0qp.A, = 0.55 x 2251 x 3.14 x 1200%/4 =

1399.5x10°N =1399.5 T

Trong do6:

Qg : Stic khang tinh todn cua céc coc.

¢ : He s0 stc khang d6i véi siic khang mili coc dugc quy dinh trong bang
10.5.5-3

A, : Dién tich mit cit ngang ctia miii coc

Tir cdc két qua tinh duge chon stc chiu tai cia coc 1a [P, ] =
min (P,;Q,)= 13995 (KN)
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c.Tinh todn noi luyc tac dung lén cdc coc trong mong:

Déi v6i méng coc dai thap thi tai trong ndm ngang coi nhu dat nén chiu,

noi luc tai mat cat ddy mong

Cong thifc kiém tra:

P

mx — " C

<P

Trong do6:

P,.. : Tai trong tic dong 1én dau coc

P, : Sic khdng clia coc da duoc tinh todn & phan trén

c

Tai trong tac dong Ién dau coc dugce tinh theo cong thic

M, .x
_P+M:'Yrmx+ y T max

P = :
n
z Yiz Z Xi2

1 1
Trong dé :
- P :t6ng luc ding tai ddy dai .
- n :s6coc,n=9
- X, Y : toa do cua coc so v6i hé truc quan tinh chinh trung tam

M, , M, : tdng momen cia tai trong ngoai so v6i truc di qua trong tam

clia tiét dién coc tai ddy dai theo 2 phuong x, y.

o ® o
g Yy
5 D B @
g & AN
o o o
Kiém todn coc véi P,=13995KN
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IIL4. Kiém tosn coc (TTGHCD1)
N,=6344.76T

M,=1005. 63Tm

M, =483.437 Tm

Kiém
Coc | Xi(m) | Yi(m) | X% (m? | Y% (m? | Ni (T) tra
1 4.2 3.6 17.64 12.96 869.2 O.K
2 0 3.6 0.0 12.96 984.315 OK
3 4.2 3.6 17.64 12.96 1099.4 O.K
4 -4.2 0 17.64 0.0 589.86 OK
5 0 0 0.0 0.0 704.97 OK
6 4.2 0 17.64 0.0 809.35 O.K
7 -4.2 -3.6 17.64 12.96 321.23 OK
8 0 -3.6 0.0 12.96 425.62 OK
9 4.2 3.6 17.64 12.96 1099.4 O.K
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PHAN III

THIET KE THI CONG

skoskoskoseoskoskoskoskoskoskosko sk sk sk sk sk sk skoskosk

SVTH: TRINH THI THUY HOAN - LOP: CP1101 215
MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

i. Yéu cdu thiét ké’
Trong d6 4n nay em thiét k€ phuc vu thi cong tru T5 cho dén méng.

Cic s0 liéu tinh toan nhu sau:

- Cao do dinh tru: +7.9 m
- Cao do day tru: -10.6 m
- Cao do ddy dai: -13.1 m
- Cao do muc nudc thi cong: -1.2 m
- Cao do day song: -8.6 m
- Chiéu rong mong : 96 m
- Chiéu dai méng : 106 m

S6 liéu dia chat:
Lép 1: Cat min
Lép 2: Sét 1an soi
Lép 3: San cét
Lép 4: Cat cudi soi.
II. TRINH TU THI CONG :
I1.1 THI CONG TRU
Budc 1 : Xéc dinh chinh xdc vi tri tim coc, tim dai
Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru
thap
Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi
Budc 2 : Thi cong coc khoan nhoi
Lap dat hé théng cung cap dung dich Bentonite, hé thong bom théi vita
mun khi khoan coc
Dung may khoan tién hanh khoan coc

Ha 16ng cot thép, d6 bé tong coc
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Budc 3 : Thi cong vong vay coc van
Lap dung coc van thép loai Lassen béng gia khoan
Lap dung vanh dai trong va ngoai
Doéng coc dén do sau thiét k&
Lap dat mdy bom x6i hdt trén hé ndi, x6i hidt dat trong hd méng dén do
sau thiét ké
Budc 4 : Thi cong bé méng
Xt 1y dau coc khoan nhoi.
D46 beé tong bit ddy, hiit nuéc hd méng
Lap dung vén khuon, cot thép, dé bé tong bé méng
Budc 5 : Thi cong tru cau
Ché tao, 1dp dung da gido van khuon than tru 1én trén bé tru
Lap dat cot thép than tru, d6 bé tong than tru timg dgt mot.
Budc 6 : Hoan thién
Thao d& toan bo hé da gido phu trg
Hoan thién tru
11.2 THI CONG KET CAU NHIP
Buéce 1 : Thi cong khai KO trén dinh céc tru
Tap két vat tu phuc vu thi cong
Lap dung hé da gido md rong tru
Du ting luc céc b6 cap trén cac khoi KO
Léap dat van khuon, cot thép, d6 beé tong khoi KO
C6 dinh céc khéi KO va than tru thong qua cac thanh du ting luc
Khi bé tong dat cudng do, thao d& da gido ma rong tru
Budc 2 : Dic hing can bang
Lap dung céc cd@p xe dic can bang lén cdc khoi KO
D6 beé tong cdc dot ddc trén nguyén tic doi xiing can bang qua cdc tru

Khi bé tong dt cuong do theo quy dinh, tién hanh cang kéo cot thép
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Thi cong dét didc trén da gido
Budéc 3 : Hop long nhip bién
Di chuyén xe diic vao vi tri dot hop long, dinh vi xe dic
Can chinh cdc dau dim trén mat bang va trén trac doc
Dung céc thanh chong tam, cang cdc thanh DUL tam thoi
Khi bé tong dt cuong do, ti€n hanh cang kéo cot thép
Bom vita 6ng ghen
Budc 4: Hop long nhip chinh
Trinh tu nhu trén
Budc 5 : Thi cong nhip don gian(thi cong ddm bang xe lao chuyén dung)
- Pua xe vao vi tri, 2 chan trén bo va 1 chan trén tru.
- Van chuyén dam ra vi tri.
- Méc didm vao xe truot,van chuyén doc ra nhip,sang ngang va ha dim
xudng ding vi tri.
1.3 CONG TAC HOAN THIEN
D46 bé tong ban mat cau phan nhip T...
Thi cong lan can, go chén.
Rai 16p phti mat cau
Lép hé thong chiéu sdng,hé thong bién béo.
Thu don cong trudng,va dua vao st dung.
iti. Thi cong mong.
Mobng coc khoan nhéi dudng kinh coc 1.2 m, tua trén nén cét cuoi soi. Toan
clu c6 2 mo (M0, M0’) va 8 tru ( T1, T2, T3, T4,T5,T6,T7,T8).
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Cdc théng s6' méng coc

MO Tl T2 T3 T4 T5
S6 lugng coc trong méng ( coc) 6 6 6 6 6 9
DPuong kinh than coc(m) 1.2 1.2 1.2 1.2 1.2 1.2
Chiéu cao bé coc (m) 2.5 2.5 2.5 2.5 2.5 2.5
Cao do dinh bé coc(m) 0.2 -0.15 0.0 -0.6 25 | -10.6
Cao do ddy bé coc(m) 2.7 265 | 25 3.1 5.0 | -13.1
Cao d¢ mili coc du ki€ém (m) 227 | 2765 | 275 | -33.1 | 400 | 48.1
Chiéu dai coc du kién (m) 20 25 25 30 35 35
Cu li coc theo phuong doc cau (m) 24 24 24 24 24 3.6
Cu li coc theo phuong ngang cau (m) | 3.1 3.1 3.1 3.1 3.1 4.1

II1.1. Cong tac chuén bi
Can chudn bi ddy du vat tu, trang thiét bi phuc vu thi cong. Qua trinh thi

cong mong lién quan nhiéu dén diéu kién dia chat, thuy van, thi cong phic tap va
ham chita nhiéu rai ro. Vi th€ doi hoi cong tac chudn bi k¥ ludng va nhiéu giai
phdp ting phé kip thoi va cdc tinh hudng c6 thé xdy ra. Cong tic chudn bi cho thi
cong bao gébm mot s6 noi dung chinh sau:

Kiém tra vi trf 16 khoan, cic moc cao do. Néu cin thiét c6 thé dat lai cdc
moc cao do & vi tri méi khong bi anh hudng badi qua trinh thi cong coc.

Chudn bi 6ng vach, cot thép 16ng coc nhu thiét k&. Chuén bi 6ng d6 bé tong
dudi nude.

Thiét k& cap phoi bé tong, thi nghiém cép phdi bé tong theo thiét k€, diéu
chinh cap phéi cho phit hgp véi cudng do va diéu kién d6 bé tong dudi nudc.

Du kién kha nang va phuong phdp cung cap bé tong tuoi lién tuc cho thi
cong do beé tong dudi nudc.

Chuén bi céc 16 chira sin tao diéu kién thuan lgi cho viéc kiém tra chat

Iuwgng coc khoan sau nay.
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I11.2 Cong tac khoan tao 16
II.2.1 Xac dinh vi tri 16 khoan
Dinh vi coc trén mit bing can dua vao cac méc dudng chuin toa do
dugc xdc dinh tai hién truong.
Sai s6 cho phép ctia 16 coc khong duge vugt qua céc gid tri sau:
Sai s6 duong kinh coc: 5%
Sai s6 do thang ding : 1%
Sai s6 vé vi tri coc: 10cm
Sai s6 vé do sau cua 16 khoan : +£10cm
111.2.2 Yéu céu vé gia cong ché tao Idp dung 6ng vach
ong vach phai dugc ché tao nhu thiét k€. Bé day ong véach sai s6
khong qua 0.5mm so véi thiét k& ong vach phai dam bao kin nuée ,du do
cting. Trudc khi ha ong vach can phai kiém tra nghiém thu ché tao 6ng vach.
Khi 1dp dung 6ng vach can phai c6 gia dinh hudéng hoac mdy kinh vi
dé dam bao diing vi trf va do nghiéng léch.
ong vach c6 thé dugc ha bang phuong phap déng, ép rung hay két
hop véi dao dat trong long ong.
11.2.3 Khoan tao I6
Mady khoan can dugc ké chic chan dam bdo khong bi nghiéng hay di
chuyén trong qua trinh khoan.
Cho may khoan quay thit khong tai né€u may khoan bi xé dich hay lin phai
tim nguyén nhan xu i kip thoi.
Néu cao do nude song thay ddi can phai cé bién phap 6n dinh chiéu cao cot
nude trong 16 khoan.
Khi kéo gdu lén khoi 16 phai kéo tir tir can bang on dinh khong dugc va
vao 6ng vach.
Phai khong ché téc do khoan thich hop véi dia tdng, trong ddt sét khoan

vGi toc do trung binh, trong dat cat soéi khoan véi téc do cham.
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Khi chan 6ng vdch cham mat da dung gdu 14y hét dat trong 16 khoan, néu
gap da mo coi hay mat da khong bang phang phai dé dat sét kep da nhé dam cho
bang phing hoic cho dé mot 16p bé tong dudi nude cot liéu bing d4 dam dé tao
mit phang cho bia dap hoat dong. Lic ddu kéo bia véi chiéu cao nhd dé hinh
thanh 156 6n dinh, tron thang diing, sau d6 c¢6 thé khoan binh thudng.

Néu str dung dung dich sét giit thanh phai pht hgp vé6i cic qui dinh sau :

D0 nhét ctia dung dich sét phéi phit hop véi diéu kién dia chat cong trinh va
phuong phép st dung dung dich.Bé mit dung dich sét trong 16 coc phai cao hon
muc nuée ngadm 1,0m tr& 1én. Khi ¢6 muc nuée ngdm thay déi thi mat dung dich
sét phai cao hon muc nudc ngdm cao nhat 1a 1,5m.

Trong khi d6 bé tong , khoi luong riéng ctia dung dich sét trong khoang 50
cm ké tir day 16 <1,25T/m?, ham lugng cat <=6%, do nh6t <=28 giay. Can phai
dam bao chat luong dung dich sét theo do sau clia ting 16p dat d4, ddm bao su 6n
dinh thanh 16 cho dén khi két thiic viéc d6 bé tong.

11.2.4 Rira 16 khoan

Khi di khoan dén do sau thiét k€ tién hanh rira 16 khoan, c6 thé dung mdy
bom chuyén dung hiit miin khoan tir ddy 16 khoan lén . Ciing c6 thé dung may
nén khi dé dua miin khoan 1én cho dén khi bom ra nudc trong va sach. Chon loai
mdy bom, quy cdch d4u x6i phu thuoc vao chiéu sau va vat liéu can x6i hit.

Nghiém cam viéc dung phuong phap khoan sau thém thay cho cong tac ria
16 khoan.

I11.2.5 Céng tac d6 bé téng coc

D4 beé tong coc theo phuong phdp dng riit thiang ding.

Mot s6 yéu ciu clia cong tac dé bé tong coc:

+ Beé tong phai dugc tron bing may. Khi chuyén dén cong trudng phai duoc
kiém tra do sut va do dong nhat. Néu dung mdy bom bé tong thi bom truc ti€p bé
tong vao phéu clia 6ng dan.

+ DAu dudi cua 6ng dan bé tong cach ddy 16 khoan khoang 20-30 cm.

ong dan bé tong phai dam bao kin khit.
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+ Do ngap sau ctia 6ng dan trong bé tong khong duoc nhoé hon 1,2m va
khong dugc 16n hon 6m.

+ Phai d6 bé tong lién tuc, rit ngén thoi gian thdo ong din, 6ng vach dé
giam thoi gian d6 bé tong.

+ Khi 6ng dan chita ddy bé tong phai d6 tir tit tranh tao thanh céc tdi khi
trong ong dan.

+ Thoi gian ninh két ban diu clia bétong khong dugc sém hon toan bo thoi
gian dic coc khoan nhéi. Néu coc dai , khoi lugng bé tong 16n c6 thé cho thém
chat phu gia cham ninh két.

+ Dudng kinh 16n nhat ctia d4 dung dé d6 bé tong khong dugc 16n hon khe
ho gitta hai thanh c6t thép chii gin nhau cta 16ng thép coc.

I11.2.6 Kiém tra chét lrong coc khoan nhoi

Kiém tra bé tong phai dugc thuc hién trong su6t qud trinh ctia day chuyén
dé beé tong duéi nuéc.

Céc méu bé tong phai dugc 14y tir phéu chita 6ng dan dé kiém tra do linh
dong, do nhét va dic mau kiém tra cudng do.

+ Trong qu4 trinh d6 bé tong can kiém tra va ghi nhat ky thi cong cac so
lidu sau :

+ Toc do d6 beé tong.

+ D0 cim sau clia 6ng dan vao vita bé tong.

+ Miic vita bé tong dang 1én trong hé khoan.

II1.3 Thi cong vong vay coc van thép

Trinh tu thi cong coc van thép:
+ Dobng coc dinh vi.
+ Lién két thanh nep v6i coc dinh vi thanh khung vay.
+ X0 coc vén tir cdc gbc vé giita.
+ Tién hanh déng coc van dén do chon sau theo thiét ké.
Thudng xuyén kiém tra dé c6 bién phap xur If kip thoi khi coc vén bi

nghiéng léch.
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II1.4 Cong tac dao dat bang x6i hit

Céc 16p dat phia trén mat déu 1a dang cat, sét 4 céat nén thich hop ding
phuong phap x6i hit dé dao dat noi ngap nudc.

Tién hanh dao dat bing mdy x6i hit. Mdy x6i hit dat trén hé phao chd néi.
Khi x6i dén do sau cdch cao do thiét k& 20-30cm thi dimg lai, sau khi bom hdt
nudc ti€én hanh dao thu cong dén cao do ddy méng dé tranh phd v két cau phia
du6i. Sau d6 san phang, ddm chat d6 bé tong bit ddy.

IIL5 Do beé tong bit day

111.5.1 Trinh ty thi cong:

Chuan bi ( vat liéu, thiét bi...).

Bom bétong vao thung chita.

Cat nidt ham.

Nhac 6ng dé lén phia trén.

Khi nit him xuéng t6i ddy, nhac 6ng d6 lén dé nit ham bi ddy ra va néi lén.
Bé tong phii kin day. D6 lién tuc.

Kéo 6ng lén theo phuong thang diing, chi duoc di chuyén theo chiéu ding.

Dén khi bé tong dat 50% cudng do thi bom hiit nude va thi cong cac phan
khac.

I11.5.2 Nguyén téc va yéu cau khi dé bé tong:

Nguyén tic va yéu ciu khi dé bé tong bit ddy.

Bétong tuoi trong phéu tut xuong lién tuc, khong dit doan trong h6 méng
ngap nudc dudi tac dung cua ap luc do trong lugng ban than.

ong chi di chuyén theo chiéu thang diing, miéng 6ng dé luon ngap trong bé
tong t6i thiéu 0.8m.

Ban kinh tac dung ctia 6ng d6 R=3.5m.

Dam bao theo phuong ngang khong sinh ra vita bé tong qud thira va toan bo
dién tich ddy hé méng dugc pht kin bétong theo yéu cau.

Nt ham: khit vao 6ng d6, dé xuéng va phai néi.

Bétong: + C6 mac thuong cao hon thiét k&€ mot cap.
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+ C6 do sut cao: 16 - 20cm.

+ C6t liéu thudng bang soi cudi.

D6 lién tuc, cang nhanh cang tot.

Trong qu4 trinh d6 phai do dac ki.

111.5.3 Tinh toan chiéu day Iop bé tong bit day
a) Céc s6 ligu tinh toan:

Xac dinh kich thude ddy hé méng.

1200

Om @ O

3600

9600

A
N

3600

O D O

1200, 4100 4100 1200

1200

Tacéd: L=10.6+2=12.6 m
B=96+2=11.6m
Goi h, 1a chiéu day 16p bé tong bit ddy

t 12 chiéu sau chon coc van (t>2m)
Xéc dinh kich thudc vong vay coc van ta 18y rong vé moi phia ctia bé

coc la 1 m. Coc véan st dung 1a coc van thép .

- Cao d6 dinh tru: +79 m
- Cao do day tru: -10.6 m
- Cao do ddy dai: -13.1 m
-Cao do muc nudce thi cong: -1.2 m
- Cao do ddy song: -86 m
- Chiéu rong bé tru : 96 m
- Chiéu dai bé tru : 10.6 m
- Chiéu rong moéng 11.6 m
- Chiéu dai méng 126 m
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b) Tinh toan chiéu day IGp bé téng bit day
b.1 Diéu kién tinh toan

MNTC

XTI T x5

b

? -
=

RN

ap luc ddy ndi cia nu6c phai nhd hon ma st giita bé tong va coc + trong

lugng ctia 16p bé tong bit day.
€Qy, h, +u,. ll Eb +ku,. lz :hb :m 27,.(H+h)).Q

7,-HQ
= n = >1m
€Qy, +u. b +ku, | _n-0y,

=>h, =x

Trong d6 : dén ddy bé
H : Chiéu cao tinh tir mat nudc thi cong méng.
H=6.43 m.
h, : Chiéu dy 16p bé tong bit ddy.
m=0,9 hé sd diéu kién lam viéc.
n=0,9 hé s6 vugt tai.
v, : Trong lugng riéng cta bé tong bit day vy, = 2,4T/m2.
v, : Trong lugng riéng cta nuée v, =1 T/m2.
u,: Chu vi coc =3,14x1.2 =3.768 m
T, : Luc ma sit giita bé tong bit ddy va coc .

T, = 4T/m>

SVTH: TRINH THI THUY HOAN - LOP: CP1101 225
MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

k: S6 coc trong méng k =9 (coc)

Q : Dién tich h6 méng. ( M& rong thém 1m ra hai bén thanh dé thuan loi
cho thi cong).

Q=116 x 14= 1624 m*.

T, : Luc ma st gifta coc van véi 16p bé tong

T, = 3T/m’.

u,: Chu vi tuong coc van =(14+11.6) x 2 =512 m

1x6.43x162.4

= =25m>1m
(0,9x162.4x2,4 +51.2x3+9x3.768 x4)x0,9-162.4x1

=h, =x

Vay ta chon h=2.5 m
b.2 Kiém tra cuang do 16p bé tong bit day:
Xéc dinh h, theo diéu kién I6p bé tong chiu udn.
Ta cét ra 1 dai c6 bé rong 12 1m theo chiéu ngang clia h6 méng dé kiém tra.
Lép bé tong bit ddy duoc xem nhu 1 ddm don gian ké trén 2 mép cua tudng
vay coc van.
Nhip ddm I=11.6 m

Sir dung bé tong méc 200 c6 R, = 65 T/m?.
Tai trong tac dung vao dam la q (t/m)

4=y = qu = Yo-(Hthy) —hy. 7,

q=1.(643+h,)-2,4h, =6.43-1,4.h,
+ M6 men 16n nhét tai tiét dién gitta nhip 1a :

2 _ 2
M :%:(6'43 140,)-116" 106 1523551,

max
8

+ Momen chéng uon :

bh? 1h? h?

6 6

W=

+ Kiém tra tng sut :

M .  6.(108.15—23.55h,) 5
Omax = = x b2 <65 T/m
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Ta c6 phuong trinh bac hai:
65.h2 +141.3h, —648.9=0
Giadirataco: h,=225m> Im
Vay chon chiéu day 16p bé tong bit ddy h,= 2,5 m lam s6 liéu tinh toéan.
111.5.4 Tinh toan coc van thép:
a) Tinh do chon sdu ctia coc vdn thép

So do :

MNTC =-1.2

@
I
<
-4.39 «©
14
T % 9.22
=
DJQ 172 o
< E
E, .~

—— —

Khi dao dat theo phuong phdp x6i hit nén muc nude trong va ngoai vong
vay coc van 13 nhu nhau, do d6 4p luc nuGe hai bén béing nhau.

Céc thong s6 cua dat:

-Trong luong riéng cua dat: gd = 2. 6 T/m3

-9 Géc ma sat: ¢=30°

-ap luc chu dong cua dat:

Ea= 0.5y,h 4,=0.5x1.6x(7.33+t)*x1/3=0.8/3x(7.33+t)*

- 74 : Dung trong ddy néi cta dat.

Yan= Ya - Yan =1.6 T/m3

- 2,: Hé s6 ap luc cht dong.

A, =19°(45— ¢ 12) =1/3

-ap luc bi dong cua dat:
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Eb=0.5 y, t*. 2,=0.5x1.6x3x t*=2.4 t*

Ay =192 (45+ ¢ 12) =3

4, :Heé s0 ap luc ap luc bi dong.

-Lay mo men can bang tai diém A ta dooc:

SM, = Ea[% (t+h2)+h3 ] - Eb(% t+ h2+h3) =0

0.8/3x(7.33+t)2x[§ (t+7.33)+1.6]- 2.4 tzx(§t+7.33+1.6) =0

Rut gon ta dugc phuong trinh bac 3 cta t ¢6 dang:
1.423 13 +18.825t2-34.9t -94.65=0
Giai phuong trinh ta dugc: t =2.925m. Chon t =3 m
Vay chiéu dai coc vén 1a :L =3+2.5+6.43+0.5=12.43 m=> chon L=13 m
b) tinh todn cuong dé coc vdn :
Thoi diém tinh 12 sau khi da d6 bé tong bit ddy va hit hét nudc trong ho
moéng. Liic nay ta tinh coc van coi nhu 1 ddm don gian ké trén 2 g6i O, A, tai
trong tdc dung nhu hinh v&, tinh cho 1m chiéu rong (vi tri ciia diém O ndam cdch

mdt trén Iop bé tong bit day 0,5m vé phia dudi)

4:=3.696 | | LTI
7 A
0 L=5.33 A
| L1=6.9
| 3 |

Ta cé:
-ap luc ngang cianuéc : P, =1v,.1=1x6.93=6.93 (t/m)
-ap luc dat chu dong : q = Va1 2,=1.6x6.93x1/3=3.696(t/m)

Tai mot vi tri X nao d6, momen dat gid tri max. Ta di tim vi tri X
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Qui déi q, va g, ta duoc g=9.982 T/m
Momen tai O :

4.6.93.6.93

M=R,693 - F2EE s R = 11529 T
Momen tai A :
$M,=R6.93 - ¥6:98:2898 __p 23058 T

L4ay momen tai X :
6.93-x X x? 6.93 - x
603 V29730 6
=0.24x%-4.989 x*+23.058x (1)
Tai X momen 16n nhat, dao hAm momen béng 0

z MmaszO‘X_ q)

EMy _ 0o 0.72 x2-9.978 x+23.058=0

Giai phuong trinh trén ta c6:

x =2.93 va x = 10.9(loai)

Chon x = 2.93 lam tri s6 dé tinh, thay vao (1) ta c6:
M,1,,=30.766Tm

Tir diéu kién

W >

M max
F_
Trong do:
[c] 1a tng sudt cho phép clia thép coc van: [6]=1900 kg/cm?

~ 30.766x10 ®
~ 1900

=1619.26 cm’

Ta chon coc v4n hinh mang do SNG sin xuét ¢6 : W > 1619.26 cm?®

— Tra bang chon coc van s6 hiéu 1a : PZ 40

<t
~
- - ~ w
0 ©
_ _ _ [se)
400 )
SVTH: TRINH THI THUY HOAN — LOP: CP1101 229

MSV: 111052



THIET KE CAU QUA SONG LACH TRAY - HAI PHONG
GVHD: TH.S TRAN ANH TUAN

II1.6. Bom hiit nuéc.

Do c6 coc van thép va bé tong bit ddy nén nudc khong thadm vao hd méng
trong qud trinh thi cong, chi can b6 tri may bom dé hit hét nuéc con lai trong ho
mong. Dung hai mdy bom loai C203 hit nudc tir cac giéng tu tao su kho rdo cho
bé mit hd méng.

II1.7. Thi cong dai coc.

Trude khi thi cong dai coc can thuc hién mot cong viéc ¢6 tinh bt buoc dé
la nghiém thu coc, xem xét cac nhat ky ché€ tao coc, nghiém thu vi tri coc, chat
luong bé tong va cot thép cua coc.

Tién hanh dap dau coc.

Don dep vé sinh h6é méng.

Lap dung van khuon va b6 tri cac 1udi cot thép.
Tién hanh d6 bé tong bing 6ng do.

Bao dudng bé tong khi du f,. thi thdo d& van khuon

iv. Thi cong tru

Cic kich thu6c co ban cta tru va dai nhu sau:

500 100RCDO 50000 o
ElR

18500

j 1500 a nUn 15005 7500 | gen Wg
| o f
smi:ﬂ_}wzumon LJ lumu snuwzou ) uwmo
68 N v R 1 B ]
QWZDU
g ) ) L g
g 1 g
e
1 4 mﬂ‘m 20
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IV.1 Yéu cau khi thi cong

Theo thiét k€ ky thuat tru thiét k€ 1a tru dac bé tong toan khoi, do d6 cong
tdc chtl yéu cua thi cong tru 1a cong tac bé tong cot thép va van khuon.

Pé thuan tién cho viéc lap dung van khuon ta du kién stt dung van khuon
lap ghép. Van khuon duoc ché€ tao tiing khoi nho trong nha may dugc van
chuyén ra vi trf thi cong, tién hanh ldp dung thanh van khuon.

Cong tdc bé tong dugc thuc hién bdi mdy tron C284-A cong suat 40 m/h,
str dung dam duii bé tong ban kinh tac dung R = 0.75m.

IV.2 Trinh tu thi cong nhu sau:

Chuyén céc khoi van khuon ra vi tri tru,lap dung van khuon theo thiét k€.

D6 beé tong vao ong do, trude khi d6 bé tong phai kiém tra van khuon lai
mot 1an nita, boi dau 1én thanh vén khuon tranh hién tuong dinh két bé tong vao
thanh van khuon sau nay.

D6 bé tong thanh timg 16p day 40cm, ddm & vi tri cdch nhau khong qué
1.75R, thoi gian dam 1a 50 giay mot vi tri, khi thdy nudc ximang néi lén 1a
duoc.Yéu cau khi dim phai cam sau vao 16p cii 4 -5cm, d6 dam lién tuc trong
thoi gian 16n hon 4h phai ddm bao do toan khdi cho bé tong tranh hién tuong
phan tang.

Bao dudng bé tong :Sau 12h tir khi d6 bé tong c6 thé tudi nuéc, néu troi
mét tu6i 3-4 1an/ngay, néu troi néng cé thé tudi nhiéu hon. Khi thi cong néu gap
troi mua thi phéi ¢6 bién phép che chén.

Khi cudng do dat 55%f’c cho phép thdo d& van khuon. Qua trinh thdo d&
ngugc voi qué trinh 1ap dung.

IV.3 TINH VAN KHUON TRU:

IV.3.1 TINH VAN KHUON PAI TRU.

Dai c6 kich thuéc a x b x h=10.6 x 9.6 x 2.5 (m).

ap luc tdc dung lén van khuon gom cé:
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+ ap luc bé tong tuoi.

+ Luc xung kich ctia dam.

Chon mdy tron bé tong loai C284-A c6 cong 750
suat d6 40m’/h.

Va dam dui ¢6 ban kinh tac dung 12 0,75m. 1388

Dién tich dai: 10.6 x 9.6 = 101.76m>.

Sau 4h bé tong do 1én cao dugc: 638

h_4Q _ 40x4
F 10176

=1.57(m) > 0.75(m)

ap luc ngang tac dung lén van khuon la:
+ Luc xung kich do ddm bé tong: h > 0,75 m nén
q, =Y.R =2.4x0.75x10° =1800 Kg /m?
+ 4p luc ngang do dam bétong bétong g, = 0,4(T/m?)
n=13
Biéu d6 dp luc thay ddi theo chiéu cao dai nhung dé don gian héa tinh todn
va thi cong ta coi dp luc phan b déu:

M+1800 x 0.638 + 400 x1.388

= =1713.68(kg/m?
q 138 (kg/m°)
q"=1.3 x 1713.68=2227.78 kg/m*

Chon van khuon nhu sau:

VAN KHUON BE TRU

3x20 @ M@ 12xl4®

\ \ [
EEalRARERaEIARERRERY

L | | 5
EuAlinEREEniliNAR AR AN
Thanh cang D4 6mm V4

% ‘ % (2 Nepngang
‘ $ § @ " (3 Nepding

4\ 150 4\, 150 4\
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IV .3.1.1 Tinh vdn ditng:
Tinh todn v6i 1m bé rong clia van

So dé tinh todn:

Al LULULV VUL PP

f 50 4 S0

N

]
|

|
A

Momen uén 16n nhat:

max:LV _ 2227.78 x0.5° —55.69 ke.m
10 10
Chon van g6 loai : rong 20 cm ; day 8= 3 (cm)
R, = 130 (kg/cm?)
Kiém tra theo diéu kién nén uon cta van :

M

o=—""T% <R,
W
2 2
V6w = b% ~1x008° 4 00015 (m?)
= 5= _371266.67 (ke/m?) =37.13 (kg/em?) < R, = 130
0.00015 ) & ’ & 4
(kg/em?)

=> Thoa man diéu kién chiu luc
Kiém tra do vong :

_ ot 1
127E3 ~ 250

Trong dé :
E :modun dan héi clia gd Ey= 100000 (kg/cm?)
1 :chiéu dai nhip tinh todn 1=50 cm

J  :momen quin tinh 1m rdng van khuodn

3 bs® 1x0.03°

Do~ _ 6 (oY — 4
P P 2.25x10° (m*) = 225 (cm”)

g, 12 tai trong tiéu chudn tac dung Ién van khuon
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q5=17.14 (kg/cm)

4
= f= 17.l4>;50
127 x10° x 225

=0.037 om <> =0.2cm

=>Vay dam bdo yéu ciu vé do vong.

IV.3.1.2 TYnh nNp ngang.

Nep ngang dugc tinh todn nhu 1 dam lién tuc ké trén cdc goi 1a cdc thanh
nep ding.

Tai trong tac dung lén vén diing réi truyén sang nep ngang.

V6i khoang céch nep ngang 16n nhat 1a 1.5m ta quy déi tai trong tit vdn
ding sang nep ngang.

Qnep ngang = Qvan dimg ¥ 0.5 =2227.78 < 0.5 = 1113.89 kg/m.
So d6 tinh:

A [T IIT I .
K a A %j

| 150 | 150 |

Momen 16n nhat trong nep ngang:

gl 111389 x1.5°

mx = — = = 250.6kgm
10 10

Chon nep ngang kich thuée (12 x 14cm)

w =392cm?

_hs®  12x14?
6 6

Kiém tra ing sut:

oM _ 2060 63.93kg/cm? <130kg/cm?

W 392
Duyét do vong:

_aly
T 128.E.J

3 3
3Bt 1247 e
12 12

Ohong = 01, =1714 x0.5=857kG/m=8.57 Kg/cm
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4 4
= b BSDA0 g p590m < 20 _ g g750m
128 128x100000 x 2744 400

Két luan: nep ngang du kha nang chiu luc

IV .3.1.3 Tinh nep ditng:

Nep ding dugc tinh todn nhu 1 ddm don gian ké trén 2 g6i, chiu luc tap
trung dat & gitta nhip do tai trong tir nep ngang truyén xuéng

P= xl, =1113.89 x1.5 =1670.83 (kg)

qnepngang

So d6 tinh todn:

P
A . B
] PAE
Momen
M. :%‘I :w: 278.47Kgm

Chon nep ding kich thuéc (12 x 14) cm.

_hé? _12x147

w =392cm?
6 6
Kiém tra ing sut:
oM 21847 4 3 <130kg/cm’
w 392

Duyét do vong:

gl

 48EJ

3 3

3 =B 12347 oraseme

12 12

Oyong = On |, =857 1.5 =1285.5kG/m=12.855Kg/cm

3 3
fo G _ 12851000 51006m <190 _g25em
48E.J  48x100000 x 2744 400

Két Iuan: nep ding dt kha nang chiu luc
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IV .3.1.4 Tinh thanh cang:S
Tai tac dung: p = 2227.78Kg/m.

Khoang céach thang cang: ¢ = 1.5 m

Luc tic dung trong thanh cang: S = p.c = 2227.78x1.5=3341.67 kg.

Dung thang cang 1a thép CT3 ¢6 R = 1900kg/cm®.
— Dién tich yéu cau

£ _S _ 334167

= =1.758cm?
R 1900

Duing thanh cang ®16 c6 F=2.01 cm?
IV.3.2 TINH VAN KHUON THAN TRU

Van khuon tru chia lam 2 loai:

Vin khuon thang (VK1)

Vién khuon dau tron (VK2)

IV.3.2.1 Van khuén thang (VK1)

Tinh toén tai trong tic dung lén van khuon

Dién tich mat cét tru:

F = 6x3+3.14x1.5% = 25.065m"

Dung may tron C302 cong sudt 15m*/h va dim dui

¢6 ban kinh anh hudéng R=0,75m.

750

28

Chiéu cao bé tong do trong 4h.

h_4Q _ 4x15
F  25.065

=2.393(m)

+ ap luc bé tong tuoi h > 0,75.
0, = 2.4x0.75x10% =1800kg/ m?
+ 4p luc ngang do dam bétong bétong g, = 0,4(T/m?)
n=1.3

93

Biéu do 4p luc thay ddi theo chiéu cao tru nhung dé don gian héa tinh todn

va thi cong ta coi ap luc phan b6 déu:
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1800 <075 , 1800 1,643 + 400 x 2.303
tc

_ 2 2
= =1917.93(kg/m
q 2393 (kg/m*?)

q"=1.3x1917.93=2493.31 kg/m?

Chon véan khuon nhu sau:

VAN KHUON THAN TRU

3x20 @) —12x12 5 /LXM©
[

i

| |

| I —
¢
|

/

I/Iha.u.h_ca.ug_DzLﬁmm

| | | | Nep ngan,

pres—— @ Nep ngang
$ $ § @ Nep ding
/'L 125 }

| 125 L
#

a. Tinh van ding:

Vin ding chiu tai phan bé déu q = 2493.31 Kg/m ¢6 gdi 1a cdc nep ngang
khoang cach

1=0.5m

So dé tinh to4n:

SRR

20
| S0 | 50 |
Momen uon 16n nhat trong van.
2 2
. :i: 249331 x0.5 —62.33Kgm
10 10
Chon van ding c6 tiét dién 1a 20x3 cm
Momen chdéng udn:
2 2
W= bg - 10037 _6,00015 (m?) =0,00015.E+6 cm’
M6 men quén tinh:
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3 3
32007 _1x003° _ 5 55510 (m*) = 225 (cm)
12 12

Kiém tra cuong do

6233 ) i
=—————=41.55(k R =130 (k
00,00015.E +6 (kg/em’) <R, (kg/cm?)

Kiém tra do vong:

4 4
Ol 10.18x50° _ oo

C127E] 127 x10°x 225
q,. 12 tai trong tiéu chudn tac dung lén van khuon
q;=19.18 (kg/cm)

| _ 2 =0.125cm

(1= 200 = 200
f =0.042cm <[f]=0.125cm

b. Tinh nep ngang:
Luc tdc dung q,ep ngang = 0-5G,40g=0.5 x 2493.31 = 1246.65 Kg/m

So d6 tinh toén:

quLLLLLLLLLLA_LU_LLU_U_LLA E{
i 125 | 125 J

Chon nep ngang kich thude 12 x 12 c6

w =288cm?®

12x12?
6

_bh® 12x12°

- = =1728cm*
12 12

Momen udn trong nep 16n nhat la:

2
M. :%:W:mm Kgm = 24434 kgem

Kiém tra ing suat:

M _ 24434 =84.84kg/cm? <130kg/cm?

w 288
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Duyét do vong:

_qly
128.E.J

Ohong = 01, =1917.93 x0.5=958.96kG/m =9.589Kg/cm

4 4
_ alh _ 9589x140°  _iepn o140 _gasem
128.E.J  128x100000 x1728 400

Két luan: nep ngang di kha nang chiu luc

c. Tinh nep dung:

Nep ding dugc tinh todn nhu 1 ddm don gian ké trén 2 g6i, chiu luc tap
trung dit & gitta nhip do tai trong tir nep ngang truyén xuoéng

Q= Onepngang |, =1246.65 x1.4 =1745.31 (kg)

So dé tinh:

A l %

{ 50 \, 50

N
£

Chon nep ding kich thuéc 14 x 14 (cm).

_14x14?

w =457 .3cm®

Moémen

_ Pl _1745.31x1.0

Mrmx
6 6

=290.88Kgm =29088 kg.cm

Kiém tra dng suit: o = M _29088 g3 <130kg/cm?
W 457.3

Duyét do vong:

_qpf
T 48.E.J

j_bh® _14x14°

- =3201.3cm*
12 12

=, ], =958.9x1.4=1342 .46kG/m =13.4246 Kg/cm

qvong

3 3
‘o ql* 134246 x140 — 000239 cm < % —0,25¢m

T 48.E.J  48x100000 x3201.3
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Két luan: nep ding da kha nang chiu luc
d. Tinh thanh cang:

S=PC

V6i P=2493.31 KgimvaC=14m

C6 S=2493.31 x 1.4 =3490.6 Kg

Dién tich thanh cang cén thiét 1a

S 34906
R 1900

=1.837cm?

Chon thanh cang ®16 ¢6 f=2.01 cm?

IV .3.2.2 Tinh todn gé vanh lugc.

dp luc phan bo clia beé tong 1én thanh vén: p,, = 2.4x0.75=1.8(T/m?)

ap luc ngang do dam bé tong: p, = 0.4T/m?

Tai trong tong hop tinh todn tdc dung Ién vén:

q, = (P, + Py)x1.3x0.5= (1.8+0.4)x1.3x 0.5 =1.43 (T/m*)=1430 Kg/m*

Luc xé & dau tron:

T=""=

tt
el 2X D =@ = 2010 (Kg)

Tinh todn vanh lugc chiu luc kéo T:
-2 R T
Kiém tr a theo cong thic: E <R,

Trong do:
F: dién tich da giam yéu cta tiét dién vanh lugc
R, : cudng do chiu kéo ctia gb vanh luoc R, = 100kg/cm?

=> F= 6b ZL:@:ZO.lcm2
R, 100

Tur d6 chon tiét dién gb vanh luoc : & =4cm,b=12cm. C6 F= 4x12=48cm?
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V. THI CONG KET CAU NHIP

Phuong phap thi cong: ddc hdng can bang doi xdng.

V.1 NGUYEN LY CUA PHUONG PHAP THI CONG HANG

Thi cong hang 1a thi cong két cfu nhip timg dot doi xing qua cdc tru. Cic
dot dam dugc didc theo so d6 mut thira d6i xting qua tru 1am xong dét nao cang
cot thép dot day.Cac dot duc trén dan gido di dong dam bao tinh toan khéi cta
két cau t6t. Viec cang cot thép dugce tién hanh rat sém khi bé tong con non nén dé
gy ra su c6 va anh hudng cta tir bién co ngét kha 16n.

Cong nghé thi cong hing c6 wu diém co ban 1a it st dung dan gido, c6 thé
thiét k& két cau nhip c6 chi€u cao thay ddi véi so d6 da dang, tiét dién c6 thé 1a
hinh hop, chit nhat...

V.2 TINH TOAN ON DINH CANH HANG TRONG QUA TRINH THI
CONG

Trong qué trinh thi cong ddc hang cdc khoi dic trén dinh tru, tai trong
tdc dong lén 2 bén cdnh hing khong duoc dat d6i xing gay ra su mat 6n dinh,
két céu ¢6 xu hudéng 1ap quanh tim tru theo phuong doc ciu.

Chinh vi thé, yéu cau phai ddm bdo giit n dinh cénh hing, chong lat
canh hing trong su6t qua trinh thi cong dudi céc t6 hop tai trong bat 1oi c6 thé
Xay ra.

Bién phdp thuc hién 12 neo tam canh hing vao than tru da thi cong béing
cic PC bar, 1a thanh c6t thép cuong do cao, da dugc dit san trong than tru. Can
phdi tinh toan cdc neo tam ndy trén co s§ can bang momen tai 1 diém do tdt ca
céc luc tdc dung Ién cénh hing. Diéu kién 12 téng momen giit do thanh neo phai
16n hon téng momen lat do tai trong gay ra.

Khi thi cong dot dic KO trén tru, dong thoi thi cong neo tam cdnh hang
vao tru. Cac neo tam duoc cét bo sau khi thi cong hop long.

Tinh hu6ng tinh todn 6n dinh cdnh hing trong qu4 trinh thi cong Ia khi
dic dot hang cudi cing K11, xe dic, van khuon, khéi bé tong u6t K11 ctia mot

bén cdnh hang bi roi.
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Céc tai trong dat khong can bang trén cdnh hang.

+ Tai trong xe dic dat 1 bén canh hang P1=600KN.

+ Tai trong do thiét bi P2=200KN dat tai dau canh hang.

+ Tai trong gi6 thoc 1 bén canh hang bi roi xe dic, 1ay tri s6 0.6

KN/m?, v6i bé rong cdu 12.5m tai trong gié théc phan bé trén mét dai cau

7.2KN/m.

Tat ca cic tai trong tac dung thang ding can bang lén 2 cinh hing trén tru

dugc quy vé luc ding di qua tam tru, c4c tai trong thang ding tic dung lén 1 bén

cénh hang dugc quy vé 1 luc ding va mémen dic trung cho ti trong léch tam.

xe duc

3

xe duc
p=600KN p=600KN
MfEOOKNMi . ) &:BOOKNM
jum—nf‘i;s:':l\ T o I
f g | T T T T =l =Ff
i%ééééé%%ﬁ%;ﬁ%méééééé@

So do tinh on dinh cdnh hdng trong qud trinh thi cong.

T

TTTTTTTTTTI

tai trong cua gio= 0.6KN/m2=7.2KN/m

Bdng cdc thanh phadn luc

STT Céc luc gay lat Ki Luc Canh | Momen
hi¢u ding | tay don M,
P, (KN) | x(m) (KNm)
1 | Tai trong xe dic 1 bén canh| PI 600 49 29400
hang
2 | Luc tap trung do thiét bi P2 200 49 9800
3 | Tai trong gi6 théc 1 bén canh | P3 -352.8 -24.5 8643.6
héng
Téng 1152.8 47843.6
M,y 13 = Migoui e 47843.6
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Tinh todn momen giit 6n dinh My g,q 1

St dung cac thanh thép cuong do cao véi cac dac trung nhu sau:
+ Dudng kinh thanh DUL : 32 mm

+ Khéi lugng danh dinh cta thanh thép: 6.31 Kg/m

+Dién tich mat cit danh dinh: 804.2m>

+ Cuong do chiu kéo tinh toan: 1035 Mpa

+ Gi6i han bén: 120Mpa

+ Do dan dai t6i thi€u: 5%

+ Do tu chung t6i da: 1.5%

So thanh thép du kién ( tinh cong cho ca 2 phia ): n, = 24

Céc phu kién kém theo ctia thanh DUL gém c6:

+ Ban dém neo bing thép kich thudc 150x150x32 mm

+ B0 dai 6c phang, dai 6c hinh cau.

+ Cit ndi thanh DUL

Khi str dung thanh thép DUL can luu y:

+ Khong duoc han thanh DUL hodc dé cham mét do han.

+ Khong dugc va cham manh vao thanh c6 thé gay niit hoac vé ren
+ Bao quan thanh, khong dé bi gi hodc an mon.

+ Chi thiét k& thanh DUL chiu kéo

B6 tri céc thanh thép DUL:
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Kiém tra kha nang gift 6n dinh cdnh hing ctia thanh DUL

+ Kha nang chong lat cua 1 thanh DUL dugc xéc dinh theo cong thiic sau:

Mchdng lat =P x y

Trong do6:
P: kha nang chiu kéo ctia 1 thanh DUL ¢ 32

2 2
p :”%x f :wxloss «10° =832(KN)

y : khoang cach tir trong tam cédc thanh thép phia bén trai tru téi
diém lat bén phai
y=3-03=2.7(m)
+ Kha nang chong lat :

Mipgng s = 832 x2.7 x24 =53913.6 (KN) > M, = 47843.6 (KN) => Dat

chong lat
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