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LOI CAM ON

Sau théi gian hoc tép tai truong P Giao Thong Van Tai TP HCM, bang su nd
lyc cuia ban than cing véi sy chi béo day db tin tinh cla cc thdy cé trong truong DH
Thong Van Tai TP HCM néi chung va céc thdy c6 trong Khoa Céng Trinh Giao
Théng ndi riéng em di tich luy duge nhidu kién thirc bd ich dé trang b cho cbng viée

ctia mot k¥ su tuong lai.

Db an tdt nghiép la két qua cla sy cb ging trong subt gin 5 nam hoc tip va tim
hidu kién thire tai trudmg, d6 1a sy danh gia tong két cong tac hoc tép trong sudt thoi
gian qua ctia mdi sinh vién. Trong thdi gian lam dd 4n tbt nghiép nay em da dugc sy
giup d& nhiét tinh cla céac thiy co gido trong by mon Chu Pudng, dic biét 1a sy giap
d@ truc tiép cia thiy: MAI LUU.

Do thoi gian tién hanh 1am Db 4n va trinh d0 [y thuyét cling nhu céc kinh nghiém
thuc té con ¢ han nén trong tép D& 4n nay chéc chén s& khong tranh khéi nhitng thiéu
sét. Em xin kinh mong céc thiy c6 trong bd mdn chi bao d8 em ¢6 thé hoan thién hon

P 4n cling nhu kién thitc chuyén mén clia minh.

Em xin chin thanh c¢Am on !

TP Hb Chi Minh, 15 thang 05 ndm 2020
Sinh vién:

Lé Quang Nhat
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DANH MUC CAC TU VIET TAT

BTCT : Bé tong cdt thép
DUL : Dy Ung luc

DAH : Dudng anh hudng
HL : Hop long

HLB : Hop long bién
HLG : Hop long gitra
MMUS : MAt mat {mg suét
TTGH : Trang thai gidi han
DTHH : Déc trung hinh hoc
TTH : Truc trung hoa
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TAI LIEU THAM KHAO

- Tiéu chudn thiét k& cdu TCVN 11823:2017.
- Céu béténg cot thép —TS. Mai Luu — NXB Xay Dung.

- Céng nghé dic hing cdu bé téng cot thép — GS. TS. Nguyén Viét Trung —
NXB Giao Théng Van Tai.

- Nén va méng — Chau Ngoc An — NXB Giao Théng Van Tai.
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CHUONG 1. GIOI THIEU CHUNG VE DE TAI THIET KE

1.1. Qui mb thiét ké:
Quy mé xdy dung: CAu vinh ctru BTCT DUL

Tiéu chudn thiét ké: TCVN 11823 — 2017

Téng chidu dai ciu: 147 m

Trong do:

Nhip chinh: 63 m

Nhip bién: 2 x 42 m (theo kinh nghiém (0.7-0.8)Lnc)
P dée doc chu theo chidu tir trai sang phai: 0.722%

Khé chu: 11.8542x0.5 = 12.85 m

Trong do:

+1.& bd hanh: 0 m

+ Lan can: 2x(0.5 m

+ Phén xe chay: 11.85 m

Tai trong thibt ké: HIL93

Khé théng thuyén: véi cép séng IV

+ Chiéu cao thong thuyén: 6 m

+ Bé rong théng thuyén: 40 m

Thuy vin:

+ H5%: +1.84 m

+H1%: +1.96 m

+ Hmin: -2.56 m

1.2. Didu kién dia chit:
Béng 1.1. Bang tdng hop théng s dia chét

Chiéu C

L& gy R
o Loai dat sau (m) | (kN/m?) | & @9 ) | ST
1 Sét hitu co pha cat, mau xam den 38 5 3.3 15.4 1
2 | Cat pha, mau xam-den, kétcAurot Vo4t 0o 123550 00 L5 L
3 Sét hitu co 1an cat, mau xam den 15.7 5 5.175 15.7 3.75
4 Cat pha, mau xam den, két cdu 2.3 0 25.4 0 13.5
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 9
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&, chit vira

5 Sét 1an cét, trang thai nira cing 13.2 31 16.614 19.02 | 20.7

S¢t béo lan cat, mau xam den, 6.5 3375 | 166 187 | 20
2.3trang thai ni¥a cling

Sét gdy pha cat 1an s0i, mau xém
7 xanh loang 16 vang, trang théi nira 23 0 0 19.4 37
clrng

Céat pha, mau xam den, két ciu

cht 2.2 0 26.1 0 51

1.3. Nguyén tic lya chon phwong an ciu:

Thiét ké cAu phai phu hop v6i quy hoach tong thé.

Miit cét ngang céu phtl hop v6i mit cit ngang dudng va phai dya trén két qua
didu tra luu lwong xe va tinh todn du bao nhu ciu van tai frong khu vue.

Bao dam kho tinh khéng thong thuyén va tinh khéng xe chay cho cc dudng chay
dudi.

So d6 nhip cu chinh xét dén viéc ung dung cbng nghé méi nhung cé uu tién
viéc tan dung thiét bi cong ngh¢ thi céng quen thudc da sir dung trong nrée.

Thoi gian thi céng ngin, thi cOng thuén ti€n, ddm béo tinh kha thi trong qué trinh
thi cong.

Han ché téi da tac dong téi moi trudng.

Thuén tién cho céng tac duy tu bao dudng,

Kiéu déng kién tric phu hop véi canh quan khu vye xdy dung,
Pat hiéu qua kinh té cao, gia thanh ré.

Trén co s& nghién ciru cde yéu cau vé kinh té, k¥ thuat, m¥ thuat, dic diém dia
hinh long séng, dia chét, thuy vin, yéu ciu thong thuyén nhu trén cé thé nghién ctu
lya chon mét s§ dang két cAu nhip chinh véi khau dd nhip phu hop nhir sau:

Phuong 4n I: Ciu dim hdp bé tdng du tng lyc nhip lién tuc thi cong theo phwong
phap diac hang can bing.

Phuong 4n II; Ciu vom 6ng thép nhdi bé tong.

1.4. Phwong 4n 1:
1.4.1. So d6 két céu va cic dic trieng vit lidu sik dung:
Nhip chinh: 63 m

SVTH: LE: QUANG NHAT
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Do dbe doc clu theo chidu tir trai sang phai: 0.722%
Kho chu: 11.85+2x0.5 = 12.85m

Trong doé:

+ L& b hanh: 0 m

+ Lan can: 2x0.5 m

-+ Phan xe chay: 11.85 m

P6 déc ngang ciu mdt mai: 2%.

1.4.2. Kéf ciiu phin trén:

Nhip chinh 12 dm lién tyuc 3 nhip bé téng c¢bt thép du Gng lyc thi cong theo
phuong phép dic hiing can bing véi khdu d6 nhip chinh : 42m+63m+42m

Két cdu nhip chinh ¢6 tiét dién hinh hdp chiéu cao thay dbi, déy ddm dang dudng
cong béc 2

Hop dim c¢6 dang thanh dimg, kich thude hop nhw sau:
Chiéu cao dam trén dinh tru: 3.8 m.

Chiéu cao dam giita nhip: 2 m.

Chiéu day ban ndp: 0.25 m.

Chiéu day ban day:

Mt cit sat try: 0.8m.

Mt cét gifta nhip: 0.25 m.

Chiéu day sudn bén cta hop: 0.4 m.

Gbi chu sir dung gbi chau.

1.4.3. Két ciu phin duéi:

1.4.3.1. Tru cdu:
Tru chinh

Loai try than dac, két cAu BTCT db tai chd.

Thén try dang hinh 6 van dai 9.5 m, rdng 3 m, dudng kinh bo tron 1.5 m

o1

~Bé tru dai 16.5m, rong 12m, cao 3m

Mong try gdm 12 coc khoan nhdi dudmg kinh 1.2m, chidu dai 50 m (tinh tir day

bé).
SVTH: LE QUANG NHAT
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1.4.4. Dic trueng vit liu st dung:
1.4.4.1. Bé téng ddm hop.

Cudng do chiu nén coa bé tong ddm hép qui dinh & tudi 28 ngay tudi cta miu
hinh tru 150 —300mm 1a:

Str dung bé tong cé ti trong théng thudmg.

- Hé sb gifin né vi nhiét (TCVN 11823-5:2017 — 4.2.2): ¢=9.10% 1/°C.
- Cuong d6 chiv nén: ¢ = 50Mpa.

- Heé sb quy dbi By (TCVN 11823-5:2017 — 7.2.2):

B, = o.ssmo‘,/ﬁ(so—zs) =0.693

- Trong lugng bé tong (TCVN 11823-3:2017 - 5.1):

Yo = (22404 2.29£ ) x 107 = (2240 +2.29x 50) x 10"
= 2.3545%10° N/mm” = 2354.5Kg/m*

- Modul dan hdi bé tong (TCVN 11823-5:2017 - 4.2.4):

E,=0.0017K,y>f.**

Trong do:

Ki: Hé s6 diéu chinh ngudn cbt lidu, K, = 1.

Vay:

B, = 0.0017Ky2f,*% = 0,0017x1%(2354.5)" x50°°~34269.393MPa

H¢ s6 Poisson: 0.2.

1.4.4.2. Bé tong tru, lan can:

Cudng dd chiu nén clia bé tdng try, mb cau va coc khoan nhdi qui dinh & tudi 28
ngay tudi cta mau hinh try 150 — 300mm,

Str dung bé tong co ti trong thong thuong.
H¢ s6 gian nd vi nhidt (TCVN 11823-5:2017 — 4.2.2):¢=9.10% 1/°C.

Cudng do chiu nén: f*¢ = 30Mpa.

He s6 quy ddi p1 (TCVN 11823-5:2017 - 7.2.2):




po

B, = 0.85w9:$§(30—28) =0.836

- Trong lwong bé tong (TCVN 11823-3:2017 - 5.1):

ye = 2.32 % 10°N/mm’ = 2320K g/m’

- Modul dan hdi bé téng (TCVN 11823-5:2017 ~ 4.2.4):

E_ = 0.0017K yf**

Trong d6:

K.1: Hé sb didu chinh ngudn bt lidu, Ky = 1.

Viy:

E_=0.0017K v’ =0.0017x1 x(2320)" x30"*=28110.91MPa

He so Poisson: 0.2.

1.4.4.3. Cét thép thuong:

C6t thép ding trong dam hép,

- GiGi han chay: fy =420 MPa.

- Mobdun dan hdi: E, =200000MPa.

C6t thép ding trong céc chu kién con lai nhu try, coc. ..
- (idi han chay: fy =420 MPa.

- Modun dan hdi: E, =200000MPa.

1.4.4.4. Cot thép du ting lye:
Lua chon theo catalogue nha san xuét VSL:
Gdm 1 loai nhém cap: 16 tao 12.7 mm |

Gi6i han kéo dat 1a: fp, = 1860 MPa

Gidi han chay: foy = 0.9F = 0.9 1860 = 1674 Mpa

Modul dan hdi: Eps = 197000Mpa

H8 s6 ma sat: p=0.25

GVHD: TS MAI LUU
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1.4.4.5. Thanh DUL:

Dung thanh thép VSL: VSL CT Stressbar

Duémg kinh danh dinh: $40.

Dién tich thanh DUL: As= 1134mm?

Cudng d6 chiu kéo: fu= 1080Mpa

(G101 han chay: f,y = 0.85f,, = 0.85 x 1080 = 918Mpa

Ung suft trong thanh DUL: fars = 0.751py = 0.75 x 918 = 688.5Mpa
Modul dan hdi: Eys = 205000Mpa

1.4.4.6. Ong gen:
Luwa chon 6ng gen phai théa min nhitng didu kién sau:
Ong gen phai la loai ciing ho#ic nira cting bang thép ma kém.

Bén kinh cong ctia dng boc khong duoc nhé hon 6000mm, trlr & viing neo c6 thé
cho phép nho té1 3600mm.

Dudng kinh cia bng boc it nhét phai lon hon bé cap-dy tmg lrc 6mm, khi kéo
sau thi dién tich ctia éng boc phai gép 2.5 lan dién tich mit cit bo cap.

Chon éng gen c6 dudmg kinh ngodila ¢ =87 mm ddi v&i b6 cap 16 tao 12.7

1.4.4.7. Neo:

Ding neo song,

1.4.4.8. Xe diic, van khuon:
Tong trong hrong (gbm cd van khuén): CE =69T.

D{ léch thm e = 1.5m so v&i cubi dbt phia trudge.

1.5. Phwong an 2:

1.5.1. S0 bp két cdu va djc trung vit ligu siv dung:
Nhip chinh: 85 m

Nhip bién: 2x 31 m
Khod cdu: 2x 0.5+ 11.85=12.85m
Trong dé:

Lancan: 2x0.5m
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Phén xe chay: 11.85 m

1.5.2. Két ciiu phiin trén:

Nhip chinh la két chu cdu vom bng thép nhdi bé téng.

GVHD:
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Hinh 1.3. Kich thuée so bd vanh vom

1.5.3. Két ciu phén duwéi:

1.5.3.1. Tru cdu:

Loai tru than dic, két cdu BTCT db tai chd.

Thén try dang hinh & van dai 8m, rong 2m, dudng kinh bo tron 2m
Bé tru dai 16.5m, rdng 12m, cao 2.5m

Moéng tru gdm 12 coc khoan nhdi dudng kinh 1.5m, chiéu dai 50m.
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Hinh 1.4, Mt dimg try cAu theo phwong ngang ciu

1.5.4. Ddc trung vit liéu sir dung:
1.5.4.1. Bé tong nhéi ng, dam ngang.
Str dung bé tong c6 ti trong thong thudmg.
- H& sb gifin né vi nhist (TCVN 11823-5:2017 —4.2.2): ¢ = 9.10-6 1/°C.
- Cuong do chiu nén: f’¢ = 50MPa.
- Trong 1uqﬁg bé tong (TCVN 11823-3:2017 —5.1):
¥, =(2240+ 2298, )x 107 = (2240 +2.29x 50)x 107

= 2.3545x10°N/mm’ = 2354.5Kg/m’
- Modul dan hdi bé tong (TCVN 11823-5:2017 —4.2.4):

E,= 0.0017K,y2£;>*

CTrongdés

A A g1 A 2 2 A an
K1: Hé s6 diéu chinh nguon cot liéu, K1 = L.
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Viy:

E = 0.0017pr§£‘°'33 = 0.0()17><1><(2354.5)2 x50%"=34269.393MPa
Hé s6 Poisson: 0.2.

1.5.4.2. Cot thép thiong:

Cbt thép dung trong dam hdp,

- Thép d& han Mac RB500W.

- Gidi han chay: fy =500MPa.

- Modun dan hdi: E, = 200000MPa .

Cot thép dung trong cac chu kién con lai nhu tru, mé, coc...
- Thép khé han Mac RB300.

- (161 han chay: fy =300MPa.

- Mbédun dan hdi: E, = 200000MPa.

1.5.4.3. Cot thép dir ting lu‘é.'

Tham khéo catalogue cap du ng luc ctia VSL
Dung 19 tao thép 15.2mm

Dudng kinh danh dinh:

Soi 15.2mm: Ay = 143.3cmm?.

Cuong d6 kéo dit: £, =1860 MPa.

Cudng do kéo chay f;,=0.9f, = 1674 MPa.
Mbdun dan hdi: Es = 197000 MPa, -

Luce kich : £y = 0.74f, =1376.4 MPa.

1.5.4.4. Ong gen:

Cé dang nita cung va duge ma kém toan bd.
1.5.4.5. Neo:

Dung neo séng

Dang neo: Sed.
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CHUONG 2. SO SANH LUA CHON PHUONG AN THIET KE LAM
PHUONG AN KI THUAT

2.1. So sénh cac phwong 4n vé Ki thut va m§ quan:

- Phuong an 1:

Phuong phap thi cong Pic hing can béing dugc coi 1a mot trong nhitng phuong
phép thi cdng hiéu qua nhét dbi v6i cdc khiu d nhip 16n ma khong cln quan tim
nhidu dén van d& van khuon thi cong. Phuong phép nay ¢6 nhitng tu thé ndi tri so v6i
cac phwong phép thi cong khac, dic biét la khi thi cong trong thanh phd, noi ma céng
tredong thi cong bi han ché rét nhidu, anh hudng dén cdc lubng giao thong dang hoat
d6ng, hay khi cAn vuot qua céc thung liing sdu ma tai d6 viée xdy dung h¢ théng da
gido khc“)ﬁg nhirng gép kho khan ma con rat nguy hiém.

Hon thé nita st dung céng nghé dic hing , i v6i cong téc xiy dung cdu &
nude ta hién nay day 12 mot céng nghé quen thue cho moi don vi thi cong va thiét ké,
d c6 nhidu kinh nghiém trong cong nghé ndy , thidt bi thi cong trong déi ddy du, i
liéu thiét ké ctia cac dd 4n cfi ciing nhidu, do vay chi phi thiét k& ciing nhur cdc cong tac

dao tao nhén cong, mua sim th_iét bi phye vu cho cong tac thi cong duge giam thidu.
- Phuong an 2:

Két cu bng thép nhdi bé tong c6 mot sb diém lgi thé vuot trdi so véi két chu
thép hodc bé tong cbt thép va két cAu bé tong cbt cting. Su lam viéc ddng thdi va ing
sudt phan bé theo cac huéng trong mit cht dat t¢1 mire t6i vu. Vo thép bén ngoai chju
kéo va chiu ubn tbt, ddng thdi do cimg cia két chu Sng thép nhdi bé tong cling tang do
mé dun dan hdi cha vo thép 16n hon bé tong nhidu, cwdng d6 chiu nén cua bé tong
ciing tang dang k& do c6 hidu Ging bé chéng nd hong cva 6ng thép, bé tong bén trong
lam gidm kha ning mét 6n dinh cuc bd vo thép. Hiéu g b bé tong clia tiét dién hinh
tron 16n hon rét nhidu so voi vé thép dang hdp chit nhit chinh vi vy hinh dang tron

_th(“)ﬁg thudng hay duoc ap dung nhiéu hon.

Ong thép nhdi bé tang dugc tinh todn va thiét ké nhu 12 mot két cdu lién hop gdm
bng thép va 18 bé tong cung lam viée. Khi chiu cling ing sufit nhu nhau thi vét liéu bé
t6ng nhdi trong dng thép ¢6 nhitng wu diém chinh nhu sau:
C6 cudng do chiu lye cao véi kich thuée nho va kinh té.
Pon gian trong lién két voi cac két céu khéc.

sa A A . A 3 A 4 - A A z
Giam mét 6n dinh cuc bd thudmg x8y ra & cac ket cau thép.
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Thuén lgi trong thi céng ché tao va lap dat.

Két chu thép co thé dyoc nghién ciru ting vao céc vi tri can thiét,

Bé tong trong 6ng chiu nén cao hon do ¢ 6ng thép bén ngoai.

Thudng thiét ké chdng chay cho bé tong khéng can dé cap t6i do nim trong thép.
Khéng can van khudn, da gido trong thi céng.

Thong thudng két cdu thép nhdi bé tong ¢ d6 giam chén cao hon so véi két chu

thép do dé tét hon trong cic cong trinh & viing dong dét.

Voi nhitng vu di€m ctia két cau Ong thép nhoi béténg, viée 4p dung két chu nay

cho cau vom khau d6 1on sé& dap fing duoc cde van dé sau;
Phu hop vai dédc diém chi nén cia két cau vom
Phu hop voi yéu cau vé d cing cao cia két céu.

Viéc str dung chinh vo thép lam van khu6n két cdu trong thi cong két cdu nhip
két hop v6i bign phap lap rép dan timg dbt vo thép lam cho bidn phap thi cong tro
thanh mot trong nhitng yéu t6 quyét dinh kha ning vuot nhip cua két cu vom.

Kiéu dang ctia loai cdu nay rat thanh ménh, nhe nhang so véi cc loai cAu vom
(thép, bé téng cbt thép, ...) c6 kha ning vuot nhjp tuong dwong khac. N6 gép phan
lam da dang hod cac loai hinh két cAu cAu khau do nhip 16n va néng cao hiéu qua kién
triuc cOng trinh.

Két chu chu vom c6 thanh kéo khéng truyén luc ddy ngang vao md nén viéc thiét
ké m try khéng phire tap. Toan bd luc ddy ngang sinh ra trong sudn vom duge cén
béng nho thanh cép kéo dit ty do trén mit phing ddm doc va dim ngang.

Bén canh nhitng wu diém d3 néu thi cdu vom éng thép nhdi beé tong cling ¢6
nhitng nhuge didm nén né chua dugc ap dung rdng rai & nude ta:

Chua c6 b tidu chudn hoan thién riéng cho két cAu vom éng thép nhdi bé tong.
Khi thiét ké phai mang qua nhiing nuoc c6 kinh nghiém thi cong loai ciu nay dé kidm
dinh

Két chu vom c6 kich thude rat 16n nén khi vén chuyén cu 18p kha phic tap d&
gy mét on dinh

Cong nghé thi cong con kha méi mé. Mot sb cau trén dai 16 Nguy&n Vin Linh tai
thanh phé H6 Chi Minh cfing do nha thiu Trung Quéc thi cong.
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2.2. So sanh cac phuong an vé kinh té:

Khai toan so bo gia thanh xay dyng cdng trinh: dua v3o cac cong trinh dé xay
dung tUr truée trén co s¢ tuong ddng vé didu kién dia chét, khi hu cling nhu kha ning
cung mg vat liéu, thiét bi xiy dung ta c6 thé so bd duge gia thanh xdy dung cho mot

mét vudng cAu tai vi trf tuyén [a:
- CAu dém I cang trudc : 18 triéu/m?
- Chu dam hop dic hing: 24 triéu/m?
- CAu vom 8ng thép nhdi bé téng: 26 triéu/m>
2.2.2. Ciu diic hing:
Gid4 thanh xay dung ca cdu
Dién tich:
S=12.85x 147~ 1888.95 m?
Gia thanh xay dung:
C = 1888.95 x 24 x 106 = 45334 triéu dong
2.2.3. Ciu 5ng thép nhdi bé tong:
Gi4 thanh xdy dung cac nhip dén I
Dién tich:
S1=12.85x4x31=1593.4 m*
(3i4 thanh x4y dung:
C 1= 1593.4 x 18 x10° = 28681 tri¢u ddng
Gia thanh xdy dyng nhip chinh cdu dng thép nhdi bé tong
Dién tich :
Sz = 12.85x 85 =1092.25 m?
Gia thanh x4y dung:
Cz=1092.25 x 26 x 10® = 29053 tri¢u dong
Tbng gia thanh x4y dung cAu:

C=C+Cy= 28681 +29053= 57734 triéu dbng
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2.3. Lua chon phuong an:

Qua su so sanh vé ki thuét cling nhu vé van dé kinh té nhu trén, em nhan thiy
cdu dam hop diic hing c6 nhidu wu diém hon, véi muc dich hoc tap cong nghé thi cong
ciu ddm hop duc hing cén bing va em nhan thiy viéc nghién ctru ciu dim hép duc
héng cén bing s& gitp em tong hop lai duge cée kién thire da duge hoc o trudmg dé
phuc vu cho céng viée sau nay nén em chon phuong 4n 1 cdu lién tuc bé tong ¢t thép

thi cong bing phuong phap dic hing can béng 1am phuong 4n thiét k& ki thuat.
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PHAN II: THIET KE KI THUAT
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CHUGONG 1. KHAI QUAT CHUNG PHUONG AN THIET KE

1.1. Qui m#b thiét ké:
Quy mé xay dung: Cau vinh ciru BTCT DUL

Tiéu chuan thiét ké: TCVN 11823 — 2017

Téng chifu dai cau: 147 m

Trong do:

Nhip chinh: 63 m

Nhip bién: 2 x 42 m (theo kinh nghiém (0.7-0.8)Lyc)

D¢ dbe doc chu theo chidu tir rai sang phai: 0.722%

Khé cau: 11.85+2x0.5 = 12.85 m

Trong do:

+ L& bo hanh: 0 m

+ Lan can: 2x0.5 m

+ Phén xe clﬁay: 11.85 m

Tai trong thiét ké: HL93

Kho thong thuyén: véi clp séng IV

+ Chiéu cao thong thuyén: 6 m

+Bé rong théng thuyén: 40 m

Thuy véan:

+ H5%: +1.84 m

+ H1%: +1.96 m

+ Hmin: -2.56 m

1.2. Gidi thigu v& chu BTCT DUL thi céng bin phweng phap diic hing cin
bang:

Hién nay, viéc xdy dung ciu qua cdc sbng rong va sdu, ¢é nhu ciu hru théng
dudng thuy 16n va didu kién dia chét phirc tap dang doi hoi phai st dyng céc loai nhip
khau do 16n. Trong rét nhidu cong nghé dé thi céng cdu BTCT thi cdng nghé thi céng
dic hing c6 nhidu vu diém va duge (g dung rong rai trén thé gigi ciing nhu ¢ Viét
Nam. Céc vu diém c6 thé ké dén: hé da giso phén 16n duoc treo trén dim va ludn
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chuyén nén giam dang ké khéi lugng van khuodn da gido, co gidi hod thi cong, ting
ning suét lao dong, khong can trdr giao thong dudng thuy, dudng b phia dudi cAu
trong thoi gian thi cdng. Cc nghién ciru v& 1f thuyét va duc két kinh nghiém thye tién
trong va ngoai nude cho thiy pham vi Urng dung cé hiéu qua cta cong nghé duc hang

trong khoang tir 60 m dén 150m.

Tir 1977, phuong phap l&p hing cAu khung T dim deo thudc so dd két cdu tinh
dinh d3 duoc 4p dung dé thi cong & nhidu tinh thanh & nuée ta (cAu An Duong ¢ Hai
Phong, cdu Binh & Quéng Ninh, Ciu Nong Tién & Tuyén Quang,...)

Cay cAu dAu tién duoc lya chon dé thuc hién muc tiéu chuyén giao va tg dyng
céng nghé duc hang cé so @b k&t chu sidu tinh 12 cAu Phi Luong trén qudc 19 5, tinh
Hai Duong. Chu chinh c6 so db nhip 64.84+2x102+64.84m bing bétong Ung suét
trude, mit cit ngang gbdm 2 hdp riéng biét vach ding, mdi hép rong 11m. tbng bé rong
cdu 23m. di tac chuyén giao 12 Hing tu vn VSL- Thuy Si (nay thudc tdp doan
Bouyge — Phap). Don vi tiép nhan vé thiét ké 1a Tong cong ty TVITKGTVT; Pon vi
tiép nhén v& x4y dung 14 Tong cong ty xdy dung cdng trinh giao thong 1.

Sau khi dd tham khao cac kinh nghiém thiét ké, giai quyét thi céng chu Phu
Luong va kinh nghiém tu vén giam sat cAu séng Gianh céc kT su tu vén trong nude da
manh dan di tling budc viing chéc trong vié trién khai thiét ké, giam sét xdy dyng
nhidu cdu dam hop dang lién tuc, bétdng mg sudt trude thi cong theo phuong phép
dvic hang cén bang Khéu db nhip chinh tr 61m, 63m, 70m, 78m, 85m, 90m, 100m,
102m, 110m, 120m, 130m, 135m, va 16n nhét & cAu Ham Ludng Bén Tre. Céc céu
dam hép da duge xAy dyung trong nudce ta thoi gian qua c6 méat cAt ngang gbdm hai, ba
vach dung hodc hai vach xién, bé rong cAu thay ddi tir 9 m dén 23m v&i Gng sudt trude

ndm trong hodic ndm ngodi bé tong.

1.3. Lua chon so bd kich thwéc hinh hoc:

" 1.3.1. Phin chia khén dp:

1.3.1.1. Chiéu dai nhip chinh:

Dua vao khd thong thuyén cling nhu diéu kién dia chét, thiy viin khu vuc thiét
ké, ta lua chon chidu dai nhip chinh 12 63 m.

1.3.1.2. Chiéu dai nhip bién:

Chiéu dai nhip bién theo kinh nghiém bang (0.7+0.8)L nén chon chidu dai nhip

N T T e
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1.3.2. Chiéu dai két ciiu nhip diic:

Chon chidu dai doan trén dinh tru (dét K0) trén phén da gido mé rong try: Trong
phuong phép duc hing can bing, chidu dai cia dét KO thudng khoang 12-14m, dé ¢6
d0 dién tich mat bing cho viée lép 2 xe dic dbi xung nha trén d6 ma thi céng hai canh
hing déi xting.

Chiéu dai doan hop long c6 thé l4y trong khoang 2-4m,

Phin con lai cta chidu dai canh hing co thé léy trong khoang tir 2.5-4m, theo doc
cau s& ¢6 timg d6t, mdi nhém gdm cac dbt duge chon sao cho tan dung hét ning luc
cha thiét bi xe duc. Vi du trong luong cia xe dic nén gan béng vO1 kha nang treo cia
xe diic. Nhu vy s& giam b6t s6 dbt dac hing. Mt khac khdi luong bé tong mbi dét
phai phtt hop v6i khd niing cung cdp be tong dén hién truong.

1.3.3. Kich thwée dim hop:

1.3.3.1. Chiéu cao ddm hop.

Chiéu cao dim hop thay déi theo quy luat thiét ké hay dwong cong. Chon mit

day dam cong theo duding cong béc 2 véi chidu cao dim hép.
“Chiéu cao mit cit trén gbi gitta ctia ddm lién tuc dic hang Hy=3.8 m

A - A . . . N x ~ A . 2 L L

Chi€u cao mit cit giita nhip chinh ctia d4m nén chon xap xi bing H = 70 +m6-6 ,

tuy nhién dé dam bao du chd cho cong nhén chui vao bén trong long hdp trong qua
{rinh thi c¢6ng va bao dudng nén ta chon Hys=2 m.

1.3.3.2. Hinh dang mdt cét:

Vi khoé clu tuong d6i nho nén ta chon ddm hOp véi suwdn thiang diang.

1.3.3.3. Chiéu day bdn ddy hép:

Pé phi hop véi dic didm coa két chu duc héng, ban d4y hép c6 chidu day thay
ddi doc theo nhip céu.

Chiéu day ctia ban déy hdp & gitra nhip ban dwgc chon cin et diéu kién bao phi
cho cic cap du img lyc trong d6. Do ¢6 bb tri cap du ttng luc, chon chiéu day ban day
tai giita nhip bing 250mm.

Tai khu vue gé‘m tru thi chidu day cia ban day hdp dugc xdc dinh theo Gng xuft
nén cho phép dudi cée tai trong khai thic & th¢ bién dudi. Thudong chen khoang 2-3
14n bé day tai gifta nhip. Chon chiéu day béan day hop tai mat cit gbi bing 800mm.
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1.3.3.4. Chiéu day thanh hop

Nguyén tic chon chidu day thanh hp dbi véi chu dic hing phai dam béo di chd
dat cap dy tng lyc va thuln ti€n rot hdn hop bé téng vao trong van khudn. Mat khac

phai thod man yéu cdu chiu Ung suét tiép do lie cét gay ra.

Chon chidu day suon dam tai mat cit gbi va gifta nhip dam bao kha nang chiu Iyc
va thi cdng dé dang 1a 400 mm.

1.4. Vit liéu:

1.4.1. Bé tong:

1.4.1.1. Bé téng dam:

Cudmg d6 chiu nén ciia bé tong dm hop qui dinh & tudi 28 ngdy tudi ctia méu
hinh tru 150 — 300mm la:

St dung bé tdng co ti trong thong thuong.

- Hé sb gifin nd vi nhiét (TCVN 11823-5:2017 ~4.2.2): ¢ = 9.10°¢ 1/°C.
- Cudmg d6 chiu nén: ¢ = 50Mpa.

_ Heé sb quy dbi p1 (TCVN 11823-5:2017 - 7.2.2):

B, Mossmggi(so 28) 0.693

- Trong luong bé tdng (TCVN 11823-3:2017 - 5.1):
Y, =(2240+2.208, )x 107 = (2240 +2.29x 50) x10°°
=2.3545%10° N/mm” = 2354.5Kg/m’
- Modul dan hbi bé téng (TCVN 11823-5:2017 —4.2.4):
E =0.0017Ky£"® | |
Trong d6:
K.1: Hé sb diéu chinh ngudn cdt ligu, Ki = 1.
Viy:
E, = 0.0017K y2£.%% = 0.0017x1x(2354.5) x50"*=34269.393MPa

. Hé s6.Poisson: 0.2, .

1.4.1.2. Bé tong lan can,try, coc khoan nhoi:
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Cudng do chiu nén cta bé téng tru, md cau va coc khoan nhéi qui dinh & tudi 28

ngay tudi ctia mau hinh try 150 — 300mm.
St dung bé tong c6 ti trong thong thudng.
- H¢ s6 gidn nd vi nhiét (TCVN 11823-5:2017 4.2.2). ¢=9.10° 1/°C.
- Cudng do chiu nén: f*c = 30Mpa.
- Hé s quy dbi 1 (TCVN 11823-5:2017 — 7.2.2):
0.05
7
- Trong lugng bé tong (TCVN 11823-3:2017 — 5.1):

B, =0.85-"""(30-28)=0.836

Yo = 2.32 x 10°N/mm’® = 2320K g/m°

- Modul dan héi bé téng (TCVN 11823-5:2017 - 4.2.4);
E,=0.0017K v ;>

Trong do:

K.: Hé sb didu chinh nguén cbt lidu, K; = 1.

Vay:

E,= 0.0017K,y2f,* =0.0017x1x(2320) x30°*=28110.91MPa

H¢ s6 Poisson: 0.2.

1.4.1.3, Cét thép dw ting luc:
Luya chon theo catalogue nha san xuét VSL.:
Gom 1 loai nhém cap: 16 tao 12.7 mm
- Gi6i han kéo dirt 1a: f,u = 1860 MPa
(3101 han chay: fpy = 0.9fpu = 0.9 1860 = 1674 Mpa
Modul dan hdi: Eps = 197000Mpa
T1¢ s6 ma sat: p=0.25

He s6 ma sat ldc trén Imm b6 cap: K = 6.6 x 10"Mpa

1.4.1.4. Cét thép thirong:

Theo TCVN 11823:2017, khong dugc diing thép thiét ké c6 gisi han chay > 520
MPa nhung khong duge nho hon 420 Mpa (irir khi c6 su chip thuén ctia chi ddu tw).
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Gidi han chay: fy =420 MPa
Ty trong c6t thép: y,=7.85x 107N/ mm’

Mbdun dan hdi: E, =200000Mpa

1.4.1.5. Thanh dy trng liec:

Dung thanh thép VSL: VSL CT Stressbar

Puong kinh danh dinh: $40.

Dién tich thanh DUL: As = 1134mm?

Cuong d6 chiu kéo: fpu= 1080Mpa

Gidi han chay: fpy = 0.85fp = 0.85 x 1080 = 918Mpa

Ung sudt trong thanh DUL: fars = 0.75fpy = 0.75 x 918 = 688.5Mpa
Modul dan hdi: Eps = 205000Mpa

- 1.4.1.6. Ong gen:
Lua chon dng gen phai théa mén nhing diéu kién sau:
Ong gen phai 14 loai cling ho#ic nira ciing béng thép ma kém.

Ban kinh cong ctia éng boc khéng duoc nhd hon 6000mm, trlr & ving neo 6 thé
cho phép nho t61 3600mm,

Pudng kinh cta ng boc it nhét phai 1én hon bé cép dy Gng lye 6mm, khi kéo
sau thi dién tich cia éng boc phai gip 2.5 14n dién tich mit cét bo cap.

Chon bng gen ¢ dudng kinh ngoai 14 ¢ = 87 mm dbi véi bé cap 16 tao 12.7

1.4.1.7. Neo:

GROUT HLET,

~ CAST M AHCHOR TYFE 35

e

b N
WELGE GTPS ANCHOR HEAD

YEL-STRESSING ANGHORAGE-TFYRE S LIVE END

Hinh 1.1. Chu tgo neo ctia cap DUL 4y theo catalog ciia VSL
SVTH: LE QUANG NHAT  MSSV: 15H1090015 TRANG: 29

GVHD: TS MALLUU
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Hinh 1.2. Kich thuéce neo cp du ing luc

Bang 1.1. Kich thudc neo sir dung

1.5. Tién d¢ va trinh tw thi cong:

L.5.1. Tién d¢ thi cong:

Tién d0 thi cdng c6 4nh hudng rat 16n dén sy phan phédi lai ndi luce trong két ciu.
Tién d6 thi cong hay l1a thoi gian hodn thanh viéc xay dung két cAu nhanh hay cham thi
céc tac nhan ¢ anh hudng nhu tr bién hay co ngdt s& ¢6 cac mirc dd tac dong khac
nhau. Cy thé 12 cac yéu t6 nhu cudng do cia bétdng, chuyén vi, d vdng cua két cAu
truGe khi tién hanh hop long 1a khic nhau s& ¢6 anh hudng khac nhau dén sy phan
phéi lai ndi luc trong két cdu sau khi tién hanh hop long.

LE QUANG NHAT
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Néu chon Iya tién d6 thi céng clia céc cdnh hang khong ddng thoi thi qui uat tir
tién phat trién trong timg nhanh hang & khéc nhau, dan dén chuyén vi cta cdc miit
hang s& c6 su chénh l&ch. Do dé viée tinh toan diéu chinh ndi hye s& kho khin, nén

trong dd an nay kién nghi viéc thi cong cac canh hang tai tmg try 12 ddng thoi.
Tién do thi céng cu thé nhu sau:

Thoi gian thi cong d6t KO trén dinh try 13 12 ngay, trong d6 cé 5 ngay dé chudn
bi van khuén, Iép dat cbt thép, dng gen. 15 ngay cho cdng tac thi cong bao dudng bé
téng va céng cap DUL.,

Cac dbt tr KO dén K11 thi cong mdi ddt trong vong 7 ngay, trong d6 c6 4 ngay
thi cong cing cdp DUL dbt truéce, di chuyén xe duc, lip dat van khudn, o6t thép
thudmg va dng gen cap DUL, 3 ngdy cho cdng téc d6 va bao dudng bé tdng.

Doan dim thi cong trén da gido thi cong trong vong 40 ngay, 25 ngay lam cong
téc van khuén, dyng da gido, lip dat cbt thép. 15 ngdy sau cho cong tac bao dudng bé
tong.

Cac dbt hop long thi cong trong 7 ngdy, trong dé co 4 ngly thi cong clng cap
DUL dbt trude, di chuyén xe duc, 1ip d3t van khuén, cot thép thudng va 6ng gen cap
DUL, 3 ngay cho cdng tac db va bao duding bé tong.

30 ngay cho cong tac hoan thién.

1.5.2. Trinh tir thi cong:

Ciing nhu tién do thi céng, trinh ty thi cong cling ¢6 4nh hudng rét 16n 1én ndi luc
ctia két chu. Néu lya chon trinh tu thi cong khong phu hop ¢é th& dan dén nguy hiém
cho két cdu. Quan trong nhét 1a chon trinh ty thi cdng céc d6t hop long bién hay hop
long gifra frude.

Néu tién hanh hop long nhip giffa trude thi so dd lam viée ctia két chu 13 so dd.
khung. Khi tién hanh cét cac thanh neo cudng dd cao va théo d& try tam, so dd s& -

chuyén v& so dd dim lién tuc. Ma trong dém lién tuc thi mdt chuyén vi nho ciing s&
phat sinh ndi luc trong két chu, giy ra nhitng hiéu 0ng phu khéng mong mudn va
khéng luong trude duge trong ndi luc ctia cAu. Néu ngay tir ddu cdu duoc thiét ké c6
dAm ngam cing ludn vao trong try thi anh hudmg trén 1a khong déng ké.

Néu tién hanh hop long nhip bién trrée thi so dd lam vige ban dau 14 ddm don
gidn ¢6 mat thira, do d6 khi pha d& try tam thi chuyén vi cia dim s& khong lam phat

_sinh néi lye trong két cAu.

GVHD: TS MAILUU
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Do do6 trong db 4n nay chon tién d§ thi cong nhu sau: Hop long phan nhip bién
trude va ddng thoi & ca hai phia. Sau d6 thi cong doan hgp long giita.

Chi tiét v& tién do thi cdng va trinh ty thi céng xem trong cac ban v& kém theo.
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CHUONG 2. LAN CAN
2.1. Théng s6 diu vae cho thiét ké lan can:

2.1.1. Vit ligu:
Cutng d6 bé tong: I"c= 30Mpa

Khéi lugng riéng bé téng: yo = 2.32x 10° Mpa
Cudng d6 chay ciia cbt thép: f, = 250Mpa
Cuong do chiu kéo ctia cft lan can: fy = 250Mpa
Khéi lugng riéng thép: ys = 7.85x 107 Mpa
2.1.2. Théng s hinh hoc lan ciia lan can:

Sir dung lan can loai twong, thanh va cft két hop:
2.1.2.1. Thong s hinh hoc lan can tudng:

Chiéu cao phén bé tdng lan can tudmg: 700mm

Téng dién tich lan can:

A,L.:[%m%é;i%(lxwo){z%%@em}(500x7s)=248,425(mm2)

Chiéu day trung binh lan can: b, = 248,425 _ 354.892(mm)
- 215
T T
<
@
=
= +
e
| _ @ _______

500
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Hinh 2.1. Kich thuée so b lan can tudng
2.1.2.2. Théng $6 hinh hoc lan can cgt, thanh:

Khoang céch gifta hai c¢6t lan can (L): 2,000(mm)

DPudng kinh ngoai éng lan can {Dthanh): 80(mm)

Pudng kinh trong 6ng lan can(dian): 70(mm)

Dudng kinh ngoai éng mdi ndi thanh lan can (Dan): 95(mm)
Pudng kinh trong dng médi ndi thanh lan can (dun): 85(mm)
Théng s& hinh hoc ¢t lan can:

a: 10(mm) . - -
b: 180(mm)

|
¢: 200(mm) ® U‘L)V -
d: 10 |

: 10(mm)

e: 200(mm)

_ F A
- ° A
c
- ~
fen |
m e
[}
[ow ]
[=ve) O
N
u
=
L

Hinh 2.2. Kich thuéc so bd cdt lan can
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255
100
_——

Vat 20x20

1208

370

700

500

40

200
120

L 4 bu long D20

40

_.,50,100_50
200

Hinh 2.4. Kich thudc mat bang cdt lan can
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' — Vat 20x20

170

161

319
257

50

35 238 177 50
500

Hinh 2.5. B4 trf ¢t thép lan can tudng
2.1.3. H¢ sé diéu chinh tdi trong:
N = 1PNy N, 20.95
Heé s6 xét mire db quan trong cta cong trinh: ni = 1.05 — P&i v6i cAu quan trong
Hé sb xét dén tinh chat déo cta vat lidu: np = 0.95 — Déi véi cée bd phan lién két
déo
H& s6 xét dén mirc do du thira lién két: ngr = 1.05 — D6i véi b phan du thira

Vay: n=npmyxn, =1.05%0.95x1.05 =1.047

2.1.4. Gid tr tii trong thiét ké:

2.1.4.1. Cdc Iyc thiét ké doi véi lan can duong 616:

Cép lan can thiét ké: Cdp 4 (TCVN 11823-13:2017 — Bang 2 — 7.3.3)
Céc e thiét ké:

Fingang :240(kN)

SVTH: LE QUANG NHAT MSSV: 15H1090015
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F thing dimg :80(kN)
Livaler :1,070(mm}
Ly :5,500(mm)
He :810(mm)
H :810(mm)

2.1.4.2. Thong 56 vé hoat tdi tde dung lén thanh lan can:
Tai phan b déu (W): 0.37(N/mm)
Tai tap trung (P): 890(N)

2.2, Tai trong tic dung:
Tinh tai tac dung do trong lugng thanh lan can:

nx(D*-d?)  wx(807-70%) ]
R ; x7.85%107 =0.092(N/mm)

g

Momen do tinh tai thanh lan can & TTGH cudng dg 1

L’ 2,000
8

Mféz VocXMXgX = 1.25x1.047x0.092x = 60,517(N.mm)

Momen do hoat tai phan bd ddu (W) gay a tai TTGH cudng d9 1

I? 2,000

MY = (A ey =1.75%1.047x 0.37x = 338,966.250(N.mm)

Momen do hoat tai tap trung (P) gy ra tai TTGH cuong d6 1:

MP =y, xnxpx% =1.75%1.047 x 890 x 3’—339 =815,351.250(N.mm)

Téng momen tic dung tai TTGH cudng do 1:

S R e s

= \/(60,517.015 +338,966.250)° +338,966.250"
+815,351.250 =1,339,264.409(N.mm)

Xét tinh lién tuc ctia lan can, ta nhan hé sé didu chinh ndi luc:
- Momen ¢ vitri gittanhip ¢ TTGHewong dO.1:

M= 0.5xM,=0.5%1,339,264.409 = 669,632.205(N.mm)




- Momen & vi tri goi & TTGH cudng dd 1:

M? = 0.7xM, =0.7 x1,339,264.409 =937, 485.086(N.mm)
2.3. Sirc khang cia thanh lan can (M,):

Didu kién: . M, =M,

Trong do:

He s6 site khéng dbi voi udn (r): 1

- Momen tinh cia tiét dién:

T4 dY) # 3 70 3
S=—-xPx) 1-| — 1 |=-—x80° x| 1-| — | |=20,800.779(mm")
32 D 32 80

- Sirc khang ubn danh dinh;
M, =SxE,=20,800.779x 250 = 5,200,194.871(N.mm)

- Kiém tra:

M, = ¢, xM, =1x5,200,194.871
= 5,200,194.871(N.mm) > M, =937,485.086(N.mm)

K&t tuan: Thoéa

- , A Ase A
2.4. Sirc khing uon moi no6i thanh lan can:

- Momen tinh cta tiét dién:

4 g
g «Dix I(EJ =" %957 x 1H(§5—) =30,227.495(mm”)
32 D 32 95

- Momen khang ubn danh dinh:
M, =SxF, =30,227.495 x 250 =17,556,873.776(N.mm)

- Kiém tra:
M, = @ xM, =1x7,556,873.776 = 7,556,873.776(N.mm) > M, = 937,485.086(N.mm’
K&t luan: Thoa

2.5, Sive khing cia ¢t lan can (Pp):

- Dién tich ¢6t lan can:
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A =2xaxe+bxd=2x10x200+180%10 = 5,800(mm)

- Momen quan tinh:

3 3 2
I =de +2x cxa +exax —qu—b—J
7 12 12 2 2

3 3 :
_—___107380 +2x{—-——200“0 +200><10x[}§29+w1-§) }:40,993,333(mm4)

- Momen khang uon cia tiét dign:

Sﬁl2———-~w~~n~~_40’993’333 =409,933(mm"*)
¥ 100
- Strc khéng ubn danh dinh cot lan can:

M, = SXF,=409,933x 250 =102,483,333(N.mm)
- Vi tri tAc dung ciia sirc khang ¢t lan can:

H = 700+150+§g—0 =1,000(mm)

- Stre khang cia ¢t lan can:

M, 102,483,333

. P

Py 1,000

=102,483(N)

2.6. Strc khang cda lan can twong:

Chia lan can thanh 3 doan c6 chidu dai tudng thay dbi nhw sau:
- Poan 1: Chidu cao 1 370(mm)
- Poan 2: Chidu cao 14 255(mm)

- Doan 3: Chiéu cao 13 75(mm)

2.6.2. Xdc dinh khd ndng chiu lyc cila ti¢t dien BTCT ngang dwoc tinh trén
m@t don vi chidu dieng lan can (MyH):

Chiéu réng cu kién: b = 700(mm)
C6t thép gdm 4 thanh thép c6 dudng kinh 16(mm) cho mdi phia:

2
"“‘416 — 804.248(mm?)

A =4x

5

Chidu day 16p bé téng bao vé: a = 50(mm)
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Khoang céch tir thd chiu nén 16p ngoai ciing dén trong tdm 16p c6t thép chiu kéo:
ds = b —a = 354.893 — 50=304.893(mm).

Chiéu cao viing nén quy ddi tir mép ving nén:

AT, 804.248x250
0,85f.b 0.85%30x700

=11.264(mm)

Chiéu cao ving nén:

a 11.264
B, 0.836

Il

c= =13.478(mm)
Hé sb sirc khang:

$= 0,65+0,15><[Ei-1) <0.9
Cc

#=0,65+0,15% 1] =0.65+0.15x[ 204893 1) 3503
c 13.478
Vay: ¢ =09

Kha ndng chiu luc ciia lan can tudng:

MWH:¢ X Ml} :¢ x AS x f} X [db-%]

= (0.9x804. 248><250><(304 893——%) 54,153,015.69(N.mm)

2.6.3. Xidc dinh khé néing chiu lye clia tiét dién BTCT diege tinh trén mot don
vi chidu dai theo plurong doc ciu (M,):

C6t thép chiu kéo 1a cac thanh thép dimg c6 dudng kinh D14 g voi tiét dién
153.9(mm?)va bd tri ¢ khoang cach 150(mm). Khi d6, dién tich thép chiu luc trén 1
don vi chidu dai As = 153.9/150 = 1.026(mm¥mm).

Tht c& cac doan sé tinh véi chidu rong don vi, b = 1{mm).

- Doan 1:

Cbt thép tinh toan: As = 1.026(mm¥mm)

Khodng cach tir thé chju nén ngoai ciing dén trong tam 1dp c6t thép chiu kéo:

4 =2054320 o 126 -154:252.5(mm)

) 2

ChIeu cao ving nen
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_ A 1.026x250

a= , =10.059(mm)
0,85.f.b 0.85x30x1

Chitu cao vung nén:

c= 8 10059 1) 136(mm)

B, 0836

Hg s6 stre khang:

= O,65+0,15><[§5—-1j <0.9
C

¢=0,65+0,15x% gﬁ--l) =0.65 +0.15><(m2~»5-2'—5 —-IJ =3.647
c 12.036

Vay: ¢=0.9

Kha ning chiju lyc cta fan can tudng:

M H=¢xM, =g x A xf, x[ds-%)

=0.9x1.026x 250 x [252.5 - 10—;@} =57,128.585(N.mm)

- Poan 2: Chi xét thanh thép chiu kéo (xét lyc va tir bén phai — mit nghiéng) c6 -

neo xubng ban mit cdu
Cbt thép tinh todn: As = 1.026mm?*mm

Khoéng céch tir thé chiu nén ngoai cling dén trong tam 16p cbt thép chiu kéo:

g 23200500 55 16,19 595 mm)
2 272

Chiéu cao ving nén:

A.f, 1.026x250

= : =10.059(mm)
0,85.£b 0.85x30x1

<A N r
Chiéu cao viing nén:

10.059

¢= — = ———=12,036(mm)
0.836

2
B,
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b= 0,65+0,15><(§i~1] <09

c
¢=0,65+0,15x $_ J:O.65+0.15x —325——1]:5.173
c 12.036

Vay: ¢=0.9

Kha néng chiu lyc cta lan can tudmg:

Mcx¢xM,,=¢xAsxfyx[ds—§]

= 0.9x1.026x 250 % (375 W—I—O?O-S—EJ = 85,407.689(N.mm)

- Doan 3: C6t thép tinh todn: A, = 1.026(mm?*/mm)
Khodng céch tir th¢ chju nén ngoai ciing dén trong tam 16p cbt thép chju kéo:

3204500 16 14

d, —56+ — +— =369(mm)
‘ 2 2 2

Chiéu cao vung nén:

AL, 1.026x250
0,85f.b 0.85x30x1

=10.059(mm)

Chiéu cao vung nén:

~ 8 10094 036(mm)
B, 0.836

HE¢ s6 strc khang:

= 0,65+0,15><(£1i-1) <0.9
’ C

¢= 0,65+0,15X($—1J =0.65+0.15x (;3161 —lj =5.099
C 12.036

Vay: $=0.9

Kha ning chiu luc ciia lan can tudng;
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M, =¢x M, =¢x A, xT, x(ds-—az—)
= 0.9x1.026x250x(369—1—q§2] = 84,022.589(N. mm)

Tri sb trung binh cua strc khdng momen d6i vdi truc ngang la:

— (Mclhl%mMCZh?_%_McBhB)
’ h,+h,+h,
_ 57,128.585%x 370 +85,407.689 x 255 + 84,022.589x 75
700

=70,311.759(N.mm/mm)

2.7. Kiém todn:

2.7.1. Khi va vao gifta nhip lan can:

Chiéu dai dudng chay:

L= £L+\/[h)2+W8HX(M‘“H)
c 2 2 M,

n . .
_1070, (1,070 8x810x54,153,015.69 2,832.176(mm)
B 2 70,311.759

Do chidu dai dudng chay 1a 2,832.176(mm) 16n hon chidu dai thanh lan can la
2,000 v 1a trudng hop xe va vao giffa nhip lan can. S6 ¢t lan can bi phd hoai la N =3

[+

cOt.

Sire khang cia lan can tudng:

oL (SM H MxL J
X W + C [+

<

R\V:

2L.-L, | L, H
__ 2x2,832176 _ (8x51,453,015.69  70,311.759x2,832.176
2x2,832.176 -1070 2,832.176 810

=491,692.11(N)
Stre khang cua loai lan can thanh cft két hop:

" _16XM +(N-1)x(N+1)xP XL

’ INLL,
16x102,483,333,3+(3—1}x{3+1)x102,483.3x 2,000
o 2OXEYE 09,999, +(3-1)x(3+1)x102,483 3 —300,042.696(N) ..
2x3%2,000-1070

SVTH: LE QUANG NHAT MSSV: 1511090015 , TRANG: 43
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R =R +R = 491,692.11+300,042.696 = 791,734.810(N) > F, = 240,000(N)

Vitri dit luc ctia sirc khang lan can tudng, ¢ot va thanh két hop:

< R.H 4R, H, _300,042.696x1,000+491,692.11x 700
R 791,734.810
=813.691(mm) > H,=810(mm)

Két luan: Thoa
2.7.2. Khi xe va vao cét lan can:

Chiéu dai dwdng chay:

e [

) 2 M

[+

=1,488.978(mm)

_1070 (1,070 2+810x57,128.585
2 2 70,311.759

Do chiéu dai dudng chay 1a 1,488.978(mm) nhé hon chiéu dai thanh lan can 13
2,000 va Ia trudng hop xe va vao giita nhip lan can. S6 ¢t lan can bj phd hoai la N =2
cot. ' ' ' '

Stre khang cua lan can loai tuong:

2
Rw: 2 x MWH+ MC‘LC
2L.-L, H

2
 2x1,488.978 -1,070

70,311.759%1,488.978>
810

x(57,128.585+ J:258,500.43(N)

Strc khang lan can loai cdt thanh két hop:

L J6M AP, NAL  16x7,556,873.776+102,483.3x 27 2,000

: ~135,754.206(N)
IN.LL, 2% 2x2,000-1,070

Kha ning chiu Iyc cita lan can tudmg bi giam dé chiu tai trong lan can thép:

R xH-PxH 258 500.43x700-102,483.3x1,000
v H 700

w

=112,095.665(N)

Strc khéng cia lan can tudng, thanh va ot két hop:
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R=P,+R_+R,=102,483.3+135,754.206 +112,095.665
—350,333.205(N) > F,= 240,000(N)

Vi tri d&c ctia strc khang lan can tudng, thanh cft két hop:

7 P xH +R, *H, +R xH,,
R
102,483.3x1,000+135,754.206 1,000 +1 12,095.665x 700
350,333.205
= 904.009(mm) > H,=810(mm)

Két luan: Thoa

2.7.3. Kiém tra khd niing ch ong triot ciia lan can:

Strc khang cét danh dinh: V, =cxA +u><[Avf><fy +Pc]

Trong d6:

Aoy Dién tich bé téng tham gia truyén lyc trén lmm dai,
Ao = biex 1 =500(mm?/mm)

Aui: Dién tich obt thép chiu cit, Ave=1.026(mm?mm)

Pc: Lyc tép trung do trong luong lan can.

¢: He s6 dinh bam, ¢ = 0.52

u: Hé 56 ma sat, p= 0.6

Luec kép trén mot chidu dai don vi clia ban héng:

R 350,333.205

T=V¢= = =112.684(N/mm)
(L, +2.H) (1,488.978+2x700)

Trong lwgng ban thin lan can tuong trén 1(mm) dai:

P=y %A1

Trong do:

ve: Khéi luong riéng bé tong, ye = 2.32x107 (N/mm”)

A1: Dién tich mit ¢it ngang ctia lan can, Aj = 248,425(mm?)

_ Vay: P=y XA x1 =232x107° x248,425x1=5.763(N/mm)

Trong luong ban thin thanh lan can trén 1mm dai:
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P,=y xA,x1

Trong do:

vs: Khoi Iwgng riéng thép, ys = 7.85x10°5 (N/mm?)

Az Dién tich miit cat ngang thanh lan can, Az = 1,178.097(mm?)

Véy: P,=y,xA,x1 =7.85x107°x1,178.097x1 = 0.185(N/mm)

Ta cé:
Thé tich phan dé: Vi = 200x200x5=200,000(mm?)
Thé tich phan suon: V2 =278,171.8(mm?)

Thé tich phan 14p canh:
Vi = (2x450+(3.14x48))x5x200=1,0050,720(mm?)

Thé tich ng ndi thanh lan can:

- %x (D*~d*)xb= %x (95" —85%)x 200 = 282,743.339 (mm?)

‘Thé tich toan b thanh lan can: .

V=V +V2+ Vs + Vs = 1,811,635.13%(mm’)

Trong lugng cGt lan can:

P, =y XV =785x10"x 1;81 1,635.139 = 142.213(N)
S6 cot lan can trén toan chidu dai nhip chinh:

_ L, 85000

L 2,000

+1=44 (cot)

Téng cong gdm c6 44 cot lan can trén téng chidu dai nhip chinh mé&i bén.
Trong luong lan can trén 1mm dai:

_nxPy  44x142.213

p
L 85,000

= 0.074(N/mm)

te
Téng trong luong lan can tudng, thanh cot két hop:
P,=P+P,+P; =5.763+0.185+0.074 = 6.022(N/mm)

Strc khang cit danh dinh:
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V = XA, +Hux [Avfxfywrpc]

= 0.52x500 +0.6x[1.026 % 250 +6.022] = 417.513(N/mm)

Gia tri luc cét danh dung kiém to4n phai théa didu kién;
V,=min(V,,.02f,A,,.5.5A,, )= min(417.513;3,000;2,750) = 417.513(N/mm)

[ v

V.= 417.513(N/mm) >V, = 112.684(N/mm)
Két ludn: Thoa

2.7.4. Kiém tra ham lwgng cot thép t8i thidu:
0.35%b,

Pidu kign: A= xa <A,

y
Trong do:

by: Chiéu rdng trung binh lan can, by = 354.893(mm)
a: Khoang cdch gifta cac thanh thép dai, a = 150(mm)

As: Dién tich cbt thép dai, As = 153.938(mm?)

Viy:
A= 0'3§be Xg = Qg%ﬂ% x150 = 74,528(mm)< A, =153.938(mm")
y . -

Két uan: Thoa
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CHUONG 3. BAN MAT CAU

GVHD: TS MAI LUU

Ban mét cau la phan ban nap trén cla dam hp d6 cing lic véi dam hop, lam

viéc theo phuong vudng géc voi hudng xe chay. Trong d6 4n nay s& mo hinh sv lam
viée clia ban mit cav theo so do khung phang, Thuyét minh phia dudi s& duge tinh

toan cu thé cho phén tiét dién gan gbi vi tiét dién tai vi tri xung quanh khu vuc gbi ciu
14 phtt hop véi so dd tinh nhat. C4t mdt dai ban dai Im theo huéng vudng gbe véi tim

chu dé tinh todn (tinh todn ban mit cAu theo phuong phap gidi ban).

Vi ban mit ciu co chiéu day khac nhau nén dé don gian hon trong viéc tinh toan

noi lye ta tién hanh qui dbi phin canh dva trén sy tuong duong vé mit tiét dién.

12850
6425 6425
80 5965 5985 40
W L0 SR OO - TR0 T, i) 46
r 1 r 1 T i
L2 =k _
A
&
g
o
o
L
phl 5300 pa0 Q
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L 325 00 300 3125 |
Hinh 3.1. Kich thudc cla mit cét tiét dién sat tru
L 12850 '
!: 3325 6200 3325 ]i
ol | |
CI |
g
L
o
L1
Hinh 3.2. Tiét dién qui ddi ban mt cdu vé& cing chitu day
SVTH: LE QUANG NHAT MSSV: 15H1096015 TRANG: 48
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Hinh 3.3. So db tinh ban mat cau

I( A - r hd b4 A
3.2. S0 li€éu tinh toan ban mit cau:

Bang 3.1. Ciu tao ban miit cdu

Tén goi chc dai lrgng Chitu day h (mm) v (N/m3)
L&p BT Asphalt 70 2.25x 10
L&p phong nuGe ' 5 : 1.5x% 107

Ban mjt cau 408 2.235%x 107

3.3. Taitrong, ndi Ie:
3.3.1. Tinh tdi:
3.3.1.1. Tdi trong tdc dung:
_ Xét trén 1m theo phuong doc céu
- Tinh tai lop phti béténg Asphalt :
q, =hxyxb=70%x2.25x10" x1000 =1.575(N/mm)
- Tinh tai 1&p phong nudce:
q, =hxyxb=5x1.5x10"x1000 = 0.075(N/mm)
S DW =g+, = 1575 +'0,075“:1'.65'( NI e v

- Tinh tai ban than ban mit cau(DC1):
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DO AN TOT NGHIEP

DC, =h, xy, =408x1000x2.235x10 = 9.119(N/mm)
- Tai trong lan can truyén xubng ban mat cdu dugc quy thanh luc tép trung &

chén lan can: DC3 = 6021 (N)

12650
500 11850 500,
™ I
De, Dw 0C,

] ] ] | 1

9] 109 22

33
44|55 66

L A

Hinh 3.4. So dd tai trong do tinh tai tac dung 1én ban mit cu _
Qui udce vi trl mit cét:
~ 1(-) : tai vi trf bén trai vi trf giao nhau giffa tim vdch va tim ban mit clu
1(+): tai vi tri bén phai vi tri giao nhau gifta tim vich va tim ban mat cau
2-2 : tai vi tri giita nhip ban mét ciu
3-3 : tai vi trf ddu ban vach
4-4 : tai vi tri cubi ban véach
5-5 : tai vi trf dAu ban day |
6-6 : tai vi tri ngay gdi & ban déy
3.3.1.2. Noi luc:

N&i lyc do tinh tai duoce xudt ra tir Midas 7.01 (dd nhan hé s6)
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Hinh 3.5. Biéu db momen & TTGIICP do tinh tai (don vi N.mm)

" Bang 3.2. Noi lyc do tinh tai & TTGHCD tai c4c mt cit

Mt cit

My (N.mm)

-1 6)

-101329603.9

1-1(H)

-55570389.94

2-2

14064605.71

3-3

-45759213.96

4-4

44402714.1

5-5

44402714.1

-112494186.42

SVTH: LE QUANG o
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Hinh 3.6. Biéu d5 momen & TTGHSD do tinh tai (don vi N.mm)
Bang 3.3. Noi lyc do tinh tai & TTGHSD tai c4c miit cét

Miit cit M; (N.mm)

1-1(-) -79746880

1-1 (+) -43398335.32

2-2 10724011.21

3-3 -36348544.68

4-4 34982328.78

5-5 34982328.78

6-6 -88482179.14

3.3.2, Hoat tdi:
3.3.2.1. Tdi trong tdc dung:

- Theo TCVN 11823-3:2017 — 6.1.2., dai ban 1a ngang va nhip khéng qué 4600
thi thiét ké theo cac banh xe truc 145000N. O day nhip 1a 6200 mm > 4600mm nén ta
thiét ké theo céc banh xe truc 145000N va tai trong lan.,

- Téai trong lan dugc qui dbi theo phuong ngang nhu sau :
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9.3(N/
LANE = 22N/ 000 (mm) = 3.1(N/ mm)
3000(mm)
LANE = 3.1 (N/mm)
VAL
XE
1800
P=72500 (N) v P=72500 (N)
Hinh 3.7. Tai trong cua hoat tai tdc dung lén ban mét ciu
Chit ¥ khi xép xe:

Banh xe phai cach b via - nim ngoai ban hing - it nhét 0.3m.

Khoéng céch giita 2 xe it nhit 13 1.2m.

Pham vi tic dung cua ti trong banh xe khdng phai khéng dbi trén sudt chidu dai
truyén luc ma mé rong ra, goi 1A SW. Vi thue cht ban mat cau [a chu kién tAm lam
viéc 1 phuong, nhung ta qui v& ghn ding 13 cAu kién dam. B8 rong anh hudng cia

banh xe (SW) dugc tinh nhu sau:

[T P
- \-\"\_‘ M B
= P =
ol R S

Hinh 3.8. B& rong vét banh xe tac dung 1én ban mit cau
- Phan hing:
SW,_ =1140+0.833x X (mm}
. Trong d6 : X 1a khodng cach tir vi tri ngam dén trong thm banhxe. .

- Phdn trong ban dam:




PO AN TOT NGHI

GVHD: TS MAI LUU

SW" =660+0.55x8 =660 +0.55x 6200 = 4070 (mm)

SW™ =1220+0.25xS =1220 +0.25x 6200 = 2770 (mm)

Trong d6: S 13 khoang cach gifta 2 tim ban vach.

Xe duge xép 1én 1 1an, 2 1an, mién sao dat dugc gid tri ndi luc 16n nhit tai mat cit
nguy hiém. Hé sb lan xe ; (TCVN 11823:3-2017 - 6.1.1.2 -~ Bang 7)

- Xép 1lanm=1.2

Xép 2 1an m=1
- Xép 3 lan m=0.85
- Xép 4 lan m=0.65

Gia trj ndi luc do hoat tai trén 1000mm theo phwong doc ciu tai bit ki mit cit
nao dwgc tinh nhy sau:

M:mx[(l+IM)XPZ(S——3\[N—X 1000) + qhm Z(DIM!J

Trong do:

m: Hé s6 lan xe.

P: Tai trong mdi bén banh xe thiét ké, P= 72500 (N).

IM: He sb xung kich, IM = 33% (TCVN 11823-3:2017 — 6.2, 1).
SW: Bé rong déai ban lam viée.

3.3.2.2. Pudng anh hudng va noi lyc:

Puéng anh huéng duge xudt tir midas 7.01

- Mt cit (1-): (mdit cdit nay lam vige nhw dim cong xon)

+ Xét momen am: (Chi xép duce 1 xe)
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72500 (M) 72500 (N)

500300, 1800 | 725
[ ‘

-2825
2525

L b

Hinh 3.9. D.a.h va xép tai cho moment am tai mt cét (1-)
Ung véi moi banh xe ta tinh dugc mt bé rong anh huéng :

SW! =1140+0.833% 2525 =3243.3(mm)
SW? =1140 +0.833x725 = 1743.9(mm)

M(L‘L‘)(_)zmx (1+IM)xPx1000x{§-¥\§T+§-yW%}+qx@}

(1+0.33)x 72.5%x10° x1000x[‘2525 ~725 }

+
32433 17439
=].2x

+3.1x[ml><28252)

J 2
=-153032121.5( Nmm}

- Mit ct 1(+):

+ Xé&t momen duong: (Chi xép duge 1 xe)
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72500 (N} 72500 {N)
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Hinh 3.10. B.a.h va xép tai cho moment duong tai mit cét (1+)

M(L1L+}(+) = mx[(1+ IM)XPXIOOOX{M%&}rqu:‘
SW
(1+0.33)x72.5x10° 1000{%_2211‘!?-_2]
=12x 4070
y (812.6+109.2}x3000

2

+3.1

=35347649.9( Nmm)

+ Xét momen am:

Trucng hop xép 1 xe:
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72500 {N) 72600 (N)

8126

o
o

-364%]

1430.3

=
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500_300 1800 1, 717 ﬁ 154
f t

o
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Hinh 3.11. P.a.h va x8p tai cho moment 4m tai mat cat (14)
M) (5)=mx {(1 +IM)x P x 1000 % [y-é%&] +qx mj|

—1278-364.1
2770

+3.1x(~2014622.1-2207.1+59.1)
= ~76097110.8(Nmm )

) (1+0.33)x 72.5x10° x 1000{
X

Truong hop xép 2 xe:
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Hinh 3.12. D.a.h va x€p tai cho moment 4m tai mat cit (1+)

M, (=)= mx[(l +IM)x P x 1000><|:y‘ * y;:;/)fg' Y4 ]+ qx m}

(1+0.33)x 72.5x 10’ xzooo{“lm “364-1‘239-4—576-5}

—1x 2770
+3.1x (_2014622.%2207.1 + 59.1-1221633.3)
=-95603184.1(Nmm)
Vay:
M(Ll:—) (_) = nlin[ME:—)H_ane (m) ’ MS!?ZLane (m)]
=~95603184.1(Nmm)

- Mat cit 2-2:
+ Xét momen duong:

Truong hop xép 1 xe:

SVTIL LE QUANG NHAT  MSSV: ISHI000015 TRANG: 58
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A 3000 ,
T |

ERRRRRRRE

1800

72500 (N) 72500 (N)
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658.2
784.3

-272.1
9735
784.2
658.2
-272.1
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Hinh 3.13. P.a.h va xép tai cho moment duong tai mét cht (2-2)
M%7 e (+) = mx {(1 +IM) x Px 1000 [_3;’_%&] +gx w}

+3.1x 2447495.7}

ﬁ1.2><[(1+0.33)x72.5x103xlOOOx[w}

=53699943.5( Nmm)

Truomg hop xép 2 xe!
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Hinh 3.14. D.a.h va xép tai cho moment duong tai mit cit (2-2)

M2, e (4) = n1><[(1+ﬂ\/1)><P><1000>{y' * yg‘:[{“ Yy ]+qu]

469 +847.4 +847.4 + 469
4070

(1+0.33)x72.5x10’ xIOOOx[

=i X
+3.1x3948982.9
=74617213.1(Nmm)

Viy:

Mi;% (+) =1mnax [MiiilLane (+) ; MiE%ZLane (+)]
= 74617213.1(Nmm)

+ Xét momen am: (Chi xép duoc 1 xe)
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Hinh 3.15. P.a.h va xép tai cho moment 4m tai mét cit (2-2)

M2 e (5) = mx{(l+ IM)x P 1000 Fé?;—ya} +qx m}

(14+0.33)x72.5x10° 1000 | 2241694
=1.2x 2770

+3.1x(~176065.4+305840.18)
=-1 171431.3(Nmm)
Xép momen am xép cho 1 xe & canh bén phai tuong ty cAnh trdi vi hai bén higu
ting xe giéng nhau nén momen béng nhau.
- Mat cit 3-3:

+ Xét momen 4m: (chi xép duge 1 xe)
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Hinh 3.16. D.a.h va xép tai cho moment 4m tai mit ¢t (3-3)

LL~1Lane

ME2 () ::mx[(l+M)xleOOOx[y—Sl$V—)j—gﬂJ+qu}

| 1+033)x72.5x10x 1000{*553'9*"189-6}
X

2770

+3.1x(~933086.1)
=-34528981( Nmm)

+ Xeét momen duong:

Truong hop xép 1 xe:
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Hinh 3.17, P.a.h va xép tai cho moment duong tai mat cét (3-3)
+

M2 e () = mx [(1+ IM)x Px1000% {%\;—yz—}r qx m}

[267.9+208.7}

=12x [(1+ 0.33)x 72.5x10% x 1000x +3.1x 677695.7}

=16070754.3(Nmm)

Truecng hop xép 2 xe:
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Hinh 3.18. D.a.h va xép tai cho moment duong tai mat cat (3-3)

Sw*
267.9+208.7+167.2+105
4070

MiLs-zLanu(‘F)=m>{(1+H\/I)XP><1000><[y‘+y2 *3’3*3’4}@&}

(1+0.33)x72.5x 10° xiooo{
=[x

+3.1x1054870.8
=21010404.1(Nmm)

Viy:

MBLI.B (+) =max [Miiill.ane (+) ; Mi;iZZLanc (+)]
=21010404.1(Nmm)
- Mii cit 4 — 4 va 5-5:

+ Xét momen dwong: (Chi xép duge 1 xe)
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Hinh 3.19. P.a.h va xép tai cho moment duong tai mt cét (4-4)

M (+)=mx [(1 +IM) % Px 1000{%%?}} qx w}

[373.8+752.1}

=1.2x [(1 +0.33)x 72.5% 107 x1000x +3.1x 1499750.7}

~37588381.9(Nmm)

+ Xét momen am: (chi xép duge 1 xe)
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Hinh 3.20. B.ahva Xép tai cho moment 4m tai mat cit (4—4)

M e () = mX[(IJrIM)x P x1000 % [Xslw%}qx w}

63.5—106.3]

(14+0.33)x 72.5x10° x 1000 x
x 2770

+3.1x (- 163695.3)
=~6448750.8(Nmm)

- Mt ciit 6 — 6:

+ Xét momen duong: (Chi xép dugce 1 xe)
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Hinh 3.21. P.a.h va x&p tai cho moment duong tai mét cit (6-6)
MSS, o (+) =mx [(1 +IM)x Px1000x [%%y_z} +qx @}

489.441149.3
4070

:1.2><[(1w‘r~0.33)><72.5><103 xlOOOx{ }+3.1x2128111.6}

= 54504775.9(Nmm)

+ Xét momen am:

Truong hop xép 1 xe:




PO AN TOT NGHIEP

LUU

3000

i

ERRRRRRED

1800

—
72508 (N ] 72500 (N)

1259.8

-344.6
158.5
489.4

11483

-1231.3
-1200
-1011.7
-8917.6
-611.8

L A

Hinh 3.22. D.a.h va xép tai cho moment am tai mat cit (6 — 6)

M ()= x| <t 2222 e

) (L+033)x725x103x1000x{
X

120010117
2770
+3.1x(-3223438.1) '
=—104379567.7(Nmm)

Trieong hop xép 2 xe:
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Hinh 3.23. D.a.h va xép tai cho moment 4m tai mét it (6 - 6)
M, (<) =mx {(1+IM)>< Px1000x {y‘ _JFYQ;;[{’-‘ i y“}r qx co}
(1+0.33)x 72.5%10° x 1000 x [“1200 ~1011.7-886.3 _698‘1}
=1x 2770
+3.1x(-5503544.3)
=—149205009.9( Nmm )
Vay:
M?st (—) = min I:MgiilLane (_—) ; ME:S—ZLane (—-)]
=—149205009.9( Nmm)

3.4. T6 hop ndi hre:

3.4.1. H? 56 didu chinh tdi trong:

=N MNp XMy = 0.95

Hé s6 xét mirc d6 quan trong ciia ¢bng trinh: ni = 1.05 - Dbi véi cdu quan trong

Hé sb xét dén tinh chit déo cha vét lidu: np = 1 — DOi voi cdc bh phén, lién ket

A " s A A
ciu tao theo ding tiéu chuan

T1¢ b xét dén mirc do du thiva lién két: mr = 1 — D4i v6i mitc thong thudng
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Véy: m=npmyxm, =1.05x1x1=1.05

3.4.2. T6 hop cic TTGH:
Tong hop ndi lue chi tiét cho momen duong tai mit cit 2-2:
- TTGH s dung:
M?Z("“) = M;m + M?:}ca + M;)w + MiL
=10724011.21+74617213.1
=85341224.2(Nmm)
- TTGH cuong dé:

M3—2(+) = 1~|><(1.25><IV[DCi +125x Mo, +1.5x M, +1.75><MLL)
r1.05X[14064605.71+1.75><74617213.1]
= 151876965.1(Nmm)

Tuong tu cho cac mat ¢t khac ta c6 két qua & bang sau:

Bang 3.4. TS hop ndi luc ban mét cdu & TTGHSD va TTGHCD {(N.mm}

Mit cit M (+) M; (-) Mu (+) M. (-)

1-1() 79746880 -232,779,002 -106,396,084 -387,592,607

I—-1(+) | -8050685.42 | -139,001,519 6,602,397 -234,019,760
2-2 8534122431 9,552,580 151,876,965 12,615,331
3-3 -15338140.58 | -70,877,526 -9,440,557 111,494,177
4—4 72570710.68 | 28,533,578 115,691,502 34,773,270
5-5 72570710.68 28,533,578 115,691,502 34,773,270
6—-6 | -33977403.24 | -237,687,189 -17,966,370 -392,283,101

Ta chon momen A4m 1¢n nhit, v momen duong 1on nhét cta cac mit cit 1(-),
1(+), 2-2, 3-3, 4-4, 5-5, 6-6 @& thiét k& cbt thép:

Bang 3.5. Noi luc thiét ké ¢t thép (Nmm)

Vi tri
thi é £ kb M; (+) M; (-) My (1) Mu(-)
Baéla‘g‘at 85341224.31 | -232779001.5 | 151876965.1 | -387592607 4
Béan vach | 72570710.68 | -70877525.68 | 1156915015 | -1114941772
Ban day | 72570710.68 | -237687189 | 1156915015 | -3922831014

TRANG: 70



3.5. Thiét ké ¢t thép cho ban mat cu:
Ta s& thiét ké cbt thép twong tmg vdi cae gia tri ndi lue & TTGH cudng do vira

tinh & trén:

3.5.1. Thiét ké cot thép chiu momen &m & gbi:
Thiét ké cbt thép cho 1000mm chidu dai ban mit cdu (¢5t thép 16p trén), sb ligu

tinh todn nhuw sau:

Momen &m: M, =-387592607.4( Nmm)
Chidu rong tiét dién tinh todn: b= 1000 (mm)
Chiéu cao tiét dién tinh toan: h =621 (mm) (momen 4m Idn nhét tai

vi trf giao nhau gifia vach va ban mit cau)

Cudng d6 chay cbt thép: f, = 420 (Mpa)
Cép bétong: ¢ = 50 (MPa)
Lop bé tong bao vé: as = 50 (mm)

Gia thiét cé dudmg kinh: D = 22 (mm), As = 380.133 mm?,
Chidu cao lam viée cta tiét dién:

d, =621-50=571{mm)

Gia st hé sb ste khang: ¢=0.9

Ban mit ciu ¢6 28 (Mpa) < fic = 50 (Mpa) < 56 (Mpa):

B, = 0.85—~0'705—.(f; ~28) = 0.85—%)§><(50—28) =0.693

Phuong trinh c4n bing moment:

pd g XM 2571_,,,\/5712_ 2x[387592607.4)
" 9x085xf xb 0.9 0.85% 50 x 1000

=18.031 (mm)

Khoang cach tr tryc trung hoa dén thé ngoai ciing chiu nén:

a 18031 ¢ 010 (mm)

Cc=
B, 0.693

PO AN TOT NGHIEP GVHD: TS MAI LUU
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d=0.65+0.15x Eli—1 =0.65+0.15x% o1 '*IJ:3.792>O.9
26.019

C
Chon ¢ =0.9 va pht hop v6i gid tri gia st ban dAu.
Kiém tra didu kién:

¢ 26019

d

8

=0.046 <0.6

Tiét dién khéng ché kéo, nén dién tich thép duge x4c dinh nhu sau:

_0.85xf xaxb 0.85x50x18,031x1000
: f 420

¥

A = 1824.565(mm2)

Kiém tra ham Ivong cbt thép tbi thidu:
M, =y, xy; xS xf =Y, xy3x(é~xbxh2}<(0.63x\/ﬁz)
- 1.6x0.6’7x(é—xlOOOxéZlZJx(O.@x\@E)
~ =306939151(Nmm)
_ min[1.2M,;1.33M, |

smin a
of, [ds - 5)

_ min[1.2x306939151;1.33x|-387592607.4] |

0.9x 420 X[571 - Eﬁgﬂ)

A

=1733.873(mm’ ) < A, =1824.565(mm’ )
Véy chon A, =1824.565(mm’ ) dé thiét ké.

Sb lwong thanh cbt thép ti thibu trong 1000mm ban mit ciu;

n :IO—OQH = 8(thanh)
150

Vay bb tri 8 thanh thép D22 chju moment 4m tai gdi cach mép ban mit ciu 50
mm, khodng cach gifta 2 thanh [a 150 mm, dién tich mdi thanh 13 380.133 mmZ.

Tdng dién tich thép cAn b trf: As = 3041.062 mm?
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Kiém tra didu kién: -d‘i = 265'3]19 = 0.046 < 0.6, do d6 lugng thép thiét k€& phu

1

hop.

3.5.2. Thiét ké cét thép chiu momen diwong tai giita nhip:
Thiét ké ¢ft thép cho 1000mm chidu dai ban mit cAu (cbt thép I6p dudi), sb lidu

tinh toan nhuw sau:

Moémen duong: M,* =151876965.1(Nmm)
Chidu rong tiét dién tinh toan: b= 1000 (mm)

Chiéu cao tiét dién tinh toén: h =250 (mm)

Cudng do chay cot thép: fy = 420 (Mpa)

CAp béténg: f’c = 50 (MPa)

Lop bé tong bao vé: as = 50 (mm)

Gia thiét ding thép ¢6 dudng kinh: D = 18 (mm), Ap = 254.469 mm”.
Chidu cao lam viéc cla tiét dién:

| d, =250-50==200(mm)

Gia st hé sb stc khéng: ¢ =0.9

Ban mit ciu ¢6 28 (Mpa) < f'c = 50 (Mpa) < 56 (Mpa):

B, =0.85 mg;?g.(f; —28)=0.85 wgi’?gx(SO —28)=0.693

Phuong trinh c4n bing moment:

a=d - |- 2x M :200__\/2002~ 2x151876965.1
' ¢x0.85xf, xb 0.9%0.85x50x1000
=20.951(mm)

Khoang cach tir tryc trung hoa dén thé ngoai ciing chiu nén:

o2 20951 30.232(mm)
B, 0.693

Kiém tra diéu kién:

€ 30232 151206
4. 200

5
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Tiét dién khéng ché kéo, nén dién tich thép duoc xac dinh nhu sau:

_0.85xf xaxb 0.85x50x%20.951x1000
? f 420

¥

A

= 2120.042(mm2)

Kiém tra ham lugng cdt thép tdi thiéu;
M, =y 2y, xS, xf, =y, xv, X(}gxbx hz]X(O.63X-\/f‘c)
:1.6x0.67x(%x1000x ZSOZJX(O.@X\/_SE)

=49744962.1(Nmm)

_ min|[1.2M;1.33M,
smin a
£lg 2
¢ y(ds 2J

_ min[1.2x49744962.1;1.33x151876965.1]
h 20.951]

A

0.9%420x [200 -
= 833.246(mm2) <A, =21 20.042(11]1112)

Thoa mén ham lugng cbt thép t6i thiéu.
S6 lugng thanh cbt thép t6i thiéu trong 1000mm ban mit cau:

n= 1000 +1=8(thanh)
150
Vay bb tri 8 thanh thép D18 chiu moment duong tai gitta nhip cach mép ban mit

céu 50 mm, khodang cach gitta 2 thanh 13 150 mm, dién tich mdi thanh 14 254.469 mm?.
Tong dién tich thép cln bb tri: As = 2035.752 mm?

Kiém tra didu kien: -* = 32‘5032 = 0.151<0.6, do d6 luong thép thiét ké phu

t

hop.

3.5.3. Cét thép phin b6 theo phieong doc ciu:

Vi ban lam viée theo phuong ngang ciu nén ta dat bt thép cu tao theo phuong
doc cdu ca day trén va day dudi ciia ban mit cAu dé phan bb tai trong banh xe doc ciu
dén cbt thép chju luc theo phuong ngang . Dién tich y&u cdu tinh theo phin tram cét
thép chinh chju lyc .D8i véi cbt thép chinh dit vuong gdc voi hedng xe chay.
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Phin trim 6 lugng cbt thép bé tri theo phuong doc chu phai thoa theo yéu cau
tiéu chudn TCVN 11823-9:2017 - 7.3.2:

3840

<67%

Trong dé:
S: Chidu dai hitu hiéu nhip, & day ta 1iy bang khoang cach giita hai tim thanh
hop, S = 6200mm.

3840 3840

JS 6200

Vay ta dung 48.768% so v6i dién tich cbt thép chiu lyc chinh.

=48.768<67%

- B trf phia momen am:

Trén 1m dai dién tich thép cin thiét:

A, = A, x48.768% =3041.062 x 48, 768% = 1483.065 mm’

Vay b6 tri 8 thanh thép D18, khoang cich giita 2 thanh 1a 150 mm, dién tich mbi
thanh 1 254.469 mm*. ' :

Tbng dién tich thép can b trf 1a:

A, = 8x254.469 = 2035.752(mm’" )

Kiém tra didu kién cbt thép phan bb:

Ta c6: Asté i = 2035.752 mm? > Ag chn miét = 1483.065 mm?

Vay: Théa didu kién c6t thép phan bd.

- B tri phia momen duong;

Trén 1m dai dién tich thép cén thiét:

A, = A, x48.768% = 2035.752x 48.768% = 992.795 mm’

Vay bb tri 8 thanh thép D16, khoang céch gilta 2 thanh [a 150 mm, dién tich mdi
thanh 14 201.062 mm?.

Téng dién tich thép cin b trf 1a:
A, =8x201.062 =1608.495(mm’ )

Ta c6: Asvé i = 1608.495 mm? > As chn thiés = 992,795 mm?
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Vay: Thoa diéu kién cot thép phén bo.

3.5.4. Kiém todn nirt cho bin mdt ciau:

Ta s& kiém tra mit coa ban mit cdu béng trang thai gidi han st dung.

Moment am: ~ M{” =--232779001.5(Nmm)

Moment duong: M{” = 85341224.31(Nmm)

3.5.4.1. Kiém todn nikt cho momen ém (tai g6i):

123000y,
B.f

ES

Diéu kién: s< ~2d,

Trong do:

Tiét dién tinh todn: b= 1000 mm; h = 621 mm.

Hé s6 xét toi didu kién tiép xuc giita két cAu véi moi trudng xung quanh

Y. =10;

Khoang céch tir trong tdm cta 16p thép chiu kéo ngoai cling dén mép ngoai bé
tong chiu kéo: de=50 mm. | '

d 50
=1 ¢ =1 =1.125
P =)~ 07x (621 -50)

MBb dun dan hdi ctia bé tong: E. = 34269.393 (MPa)

T§ 56 m6 dun dan hdi: n = B, _ 200000 =5,836
E, 34269.393

Chiéu day cua bé tong ving nén sau khi nirt;

As=3041.062 mm?2

nA. 2d b 5.836x3041.062 2% 571x1000
Xx=—2= fl4+——1|= xi 1+ ~1
b nA, 1000 5.836x3041.062

=125.719(mm)

Moment quan tinh ciia tiét dién not:

1000x125.719°

I, =—+nA (d, -x) = +5.836x3041.062x (571-125.719)’

- 4181256675(mm4)
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Ung sudt trong cot thép do tai trong & trang thai gidi han sir dung gy ra la:

(- —
£ =MD (4 xyxn < EBTOLS oy s 710)x5.836
I 4181256675
:144.673(N/mm2)

Khi d6 khoang cach t6i thidu gitta cac thanh thép:

_ 123000y, o4 123000x1 5, 55 655.727(mm)

s = =
min B.L, © 1.128x144.673

Viy s = 150 mm < smin = 655.727 : ddm bao diéu kién nirt & TTGH sir dung.

3.5.4.2. Kiém todn mit cho momen dwong (giita nhip):

Didu kién: s< 93;%% ~2d,

Trong do:

Tiét dién tinh todn: b= 1000 mm; h =250 mm.

Khoang cach tir trong tdm ciia [ép thép chiu kéo ngoai cing dén mép ngoai bé
tong chiu kéo: de=50 mm.

d 50
=1 = =] =1357
=1 07x(h=d)  07x(250-50)

Chidu day cta bé tdng viing nén sau khi nit:

As =2035.752 mm?

nA 2d.b 5.836x2035.752 2%x200x1000
s +—— 1= x| L+ 1

X =% -
b nA, 1000 5.836x2035.752

=58.072{mm)

Moment quan tinh cta tiét di¢n nitt:

3 3
I, = E;LJrnAs (d,—x) = 1000"28‘072 +5.836x 2035.752 (200 - 58.072)’
=304598368(mm* )

Ung suét trong bt thép do tai trong & trang thai gi6i han sir dung gy ra 1a:
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(+)
f = M. (d,—x)xn= 8534122431 (200-58.072)x 5.836 = 232.068(N /1111112)
I 304598368

Khi d6 khoang cach téi thidu gitta cac thanh thép:

123000y, _od = 123000 x1

S = = ~2x50 =290.58(mm)
B.f, 1.357x232.068

Véy s =125 mm < smin = 290.58 : dam bao diéu kién nut & TTGH st dung.

3.6. Thiét ké cbt thép ban vich:

- Tuong tu ta l4p bang dé tinh toan va kiém tra cét thép cho ban vach:

Bang 3.6. C6t thép va kidm tra do momen duong géy ra

Pai lwong | Kihitu |  Giatri Pon vi
KIEM TRA SUC KHANG UON § TTGH CUONG PO |

Chiéu dai tiét dien b 1000 mm
Chiéu rong tiét dién h 400 mm
Tdng dién tich tiét dién tinh toan S 400000 mm?
Momen ¢ TTGH cuong d¢ 1 M, 115691501.5 | N.mm
Cuong dd chiu nén bé tong BMC fle 50 Mpa
Trong lugng riéng bé tong Yo 0.000023545 | N/mm?
Modul dan hdi bé tong Ee 34269.393 MPa
Giéi han chay cuia ¢t thép fy 420 MPa
Modul dan hdi thép Es 200000 MPa
Chidu day bé téng bao vé a 50 mm
He s6 strc khang gia thyét @ 0.9
Chiéu cao lam viéc cia tiét dién ds 350 mm
Chiéu cao ving nén quy dbi a 8.751 mm
Hé sb quy dbi ' | Bi 0.693
Chidu cao viing nén c 12.628 mm
He¢ s6 stre khang ¢ 0.9
Kiém tra ty sb c/ds 0.036 Thoa
Dién tich ¢t thép can thiét As 885.518 mm?
Momen gy nit Mer 127347102.9 | N.mm
Dién tich c6t thép tdi thidu Asmin 1169.699 mm?
Dién tich cét thép 16i thiéu diing thiét ké As 1169.699 mm?
Duodng kinh thanh thép doc d 18 mm
Khodang cach gifta cac thanh thép 8 150 mm
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S4 thanh thép trong 1m dai 8 thanh
Téng dién tich thép As 2035.752 | mm?*m
o de 350 mm

Gia tri
ds 350 mm
Kiém traty sb c/ds 0.036 Théa
KIEM TRA PIEU KIEN NUT O TTGH SU DUNG
Momen & TTGH sir dung Ms | 72570710.68 | N.mm
He sb xét dén diéu kién tiép x0c Ye I
Ke tr trong tAm cbt thép dén mép bt kéo de 50 mm
Hé s6 Bs 1.204
Ty s6 modul dan hdi n 5.836
Chidu day b.téng ving nén sau nirt X 80.085 mm
Momen quén tinh ca tiét dién nut Lor 1036765297 | mm*
Ung sudt trong ct thép fs 110.261 N/mm?
Khoang céch t&i thidu gifta céc thanh thép Stmin 826.524 mm
Kiém todn diéu kién nirt Thoéa
Bang 3.7. Cét_ thép va kiém tra do momen 4m gdy ra
Dai lugng | Kihigu |  Gidtr Pon vi
KIEM TRA SUC KHANG UON O TTGH CUGNG DO |
Chiéu dai tiét dién b 1000 mm
Chiéu rdng tiét dién h 400 mm
Téng dién tich tiét dién tinh todn S 400000 mm?
Momen ¢ TTGH cudng d¢ 1 My 1114941772 | N.mm
Cudng d6 chiu nén bé tong BMC f'e 50 Mpa
Trong luong riéng bé tong Yo 0.000023545 | N/mm’
Modul dan hdi bé tong Ec 34269.393 MPa
Gi6i han chay ciia ¢6t thép fy 420 MPa
Modul dan hdi thép Es 200000 MPa
Chiéu day bé tong bao vé a 50 mm
Heé sb strc khang gia thyét ® 0.9
Chidu cao 1am viée cta tiét dién ds 350 mm
Chiéu cao ving nén quy dbi a 8.43 mm
Hé sb quy dbi 1 0.693
Chiéu cao ving nén C 12.165 mm
| He sb strc khang ... O T . =
Kiém tra ty sb c/ds 0.035 Thoa
Dién tich cbt thép cén thiét As 853.036 mm?
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Momen giy nirt M 127347102.9 | N.mm
Dién tich cbt thép tbi thiéu Asmin 1134.504 mm?
Dién tich cét thép t6i thiu dung thiét ké As 1134.504 mm?
bPudng kinh thanh thép doc 0 18 mm
Khodng céch gifra cac thanh thép S 150 mm
SO thanh thép trong 1m dai 8 thanh
Téng dién tich thép As 2035.752 mm?%/m
Gid tri di 350 mm
ds 350 mm
Kiém tra ty sb c/d; 0.035 Thoa
KIEM TRA DPIEU KIEN NUT G TTGH SU DUNG
Momen ¢ TTGH str dung M 70877525.68 | N.mm
He s6 xét dén didu kién tiép xuc Ye 1
Ke tir trong tAm ¢t thép dén mép bt kéo de 50 mm
Heé sb Bs 1.204
Ty 56 modul dan hdi n 5.836
Chi€u day b.tong ving nén sau nirt X 80.085 mm
Momen quan tinh ctia tiét dién ntt Ler 1036765297 | mm*
Ung suét trong cbt thép fy 107.689 N/mm?*
Khoéng cach t6i thiéu gifta cac thanh thép Smin 848.653 mm
Kiém toén diéu kién nurt Thoa
3.7. Thiét ké bt thép ban day:
- Tuong tu ta lap bang dé tinh toan va kiém tra cét thép cho ban day:
Bang 3.8, Cét thép va kiém tra do momen duong géy ra
Dai lugng | Ki hiéu | Gié trj | Don vi
KIEM TRA SUC KHANG UON O TTGH CUONG PO 1
Chiéu dai tiét dién b 1000 mm
Chiéu rong tiét dién h 800 mm
Téng dién tich tiét dién tinh toan S 800000 mm?
Momen ¢ TTGH cudng do 1 My 115691501.5 | N.mm
Cudng d6 chiu nén bé tong BMC fe 50 Mpa
Trong lugng riéng bé tong Ye 0.000023545 | N/mm?
Modul dan hdi bé tong Ee 34269.393 MPa
Gidi han chay ctia cbt thép fy 420 MPa
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Modul dan hdi thép Es 200000 MPa
Chiéu day bé tong bao v a 50 mm
Heé sb ste khang gia thyét ¢ 0.9
Chidu cao lam viée cua tiét dign ds 750 mm
Chiéu cao ving nén quy dbi a 4.044 mim
Hé sb quy dbi B1 0.693
Chidu cao viing nén c 5.835 mm
Hé sb stre khang o 0.9
Kiém tra ty sb c/ds 0.008 Thoa
Dién tich cbt thép can thiét As 409.214 mm?
Momen géy nit Mer 509388411.5 | N.mm
Dién tich cbt thép tbi thidu Asuin 544217 mm?
Dién tich ¢t thép t8i thidu ding thidt ké As 544217 mm?
Dudmg kinh thanh thép doc ) 18 mm
Khoang céch giita cac thanh thép S 150 mim
S$ thanh thép trong 1m dai 8 thanh
Téng dién tich thép As 2035.752 | mm%*m
e di 750 mm
Gia trg ~
' ds 750 - mm
Kiém tra ty sb c/d; 0.008 Théa
KIEM TRA DIEU KIEN NUT O TTGH SU DUNG
Momen & TTGH str dung Ms | 72570710.68 | N.mm
Hé s6 xét dén didu kién tiép xic Ye 1
Ke tit trong tam cbt thép dén mép bt kéo de 50 mm
Hé sb Bs 1.095
Ty s6 modul dan hoi n 5.836
Chiéu day b.téng viing nén sau nirt X 122.142 mm
Momen quén tinh cia tiét dién nit Lo 5290817704 | mm*
Ung suét trong cdt thép s 50.259 N/mm?
Khoang cach tbi thiéu gitta cic thanh thép Smin 2134998 mm
Kiém toan didu kién nit Thoa
Bang 3.9. C6t thép va kiém tra do momen 4m gay ra
Dai lugng l Ki hiéu [ Gia tri | Don vi
KIEM TRA SUC KHANG UON O TTGH CUGNG PO 1
| Chiéu dai tiét dién b 1000 mm
Chiéu rong tiét dién h | 800 “mm
Thng dién tich tiét dién tinh todn S 800000 mm?
SVTH: LE QUANG NHAT MSSV: 1511090015 TRANG: 81
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Momen ¢ TTGH cudmg do 1 M, 392283101.4 N.mm
Cuong d¢ chiu nén bé tdng BMC e 50 Mpa
Trong lugng riéng bé tong Yo 0.000023545 | N/mm?
Modul d4n hdi bé tong Ec 34269.393 MPa
Gi6i han chay cta cbt thép fy 420 MPa
Modul dan hdi thép Es 200000 MPa
Chiéu day bé tong bao vé a 50 nim
He s6 siic khang gia thyét @ 0.9
Chiéu cao lam viée cia tiét dién ds 750 mm
Chiéu cao viing nén quy ddi a 13.801 mm
Heé s6 quy dbi Bi 0.693
Chiéu cao ving nén c 19.915 mm
He sb sirc khang ¢ 0.9
Kiém tra ty sb c/ds 0.027 Thoa
Dién tich bt thép cin thiét As 1396.53 mm?
Momen géy nut Mer 509388411.5 | N.mm
Dién tich cdt thép ti thidu Asmin 1857.43 mm”
Dién tich c6t thép t6i thidu ding thiét ké As 1857.43 mm?
Dudmng kinh thanh thép doc ¢ 18 mm
Khodang cach gitta cdc thanh thép S 150 mm
S thanh thép trong Im dai 8 thanh
Téng dién tich thép As 2035.752 mm?m
. . dy 750 mm
Gia tri
ds 750 mm
Kiém tra ty sb c/d, 0.027 Thoa
KIEM TRA PIEU KIEN NUT G TTGH SU DUNG
Momen & TTGH st dung M 237687189 | N.mm
Heé sb xét dén didu kién tiép xuc Ye 1
Kc tr trong tAm cbt thép dén mép bt kéo de 50 min
Hé sb Bs 1.095
Ty s6 modul dan hoi n 5.836
Chiéu day b.tdng ving nén sau nirt X 122.142 mm
Momen quén tinh cia tiét dién nit Ier 5290817704 mm*
Ung sudt trong ¢t thép £ 164.611 N/mm?
Khoéng céch thi thidu gifta cac thanh thép Srmin 582.389 mm
Kiém toan didu kién ni7t Thoa

ANG . S—
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CHUONG 4. THIET KE DAM LIEN TUC PUC HANG GIAI POAN
THI CONG

4.1. Tinh to4an so' b két cAu nhip:

4.1.1. Chia dot dim:
Cong thc chia d6t dam tuy thudc vao nang lyc thi cong cia xe dic, Ta chia aot

nhu sau:
D&t trén dinh try KO dai 12m.
Cac d6t K1 —K3 dai 3m.
Céac dbt K4 — K5 dai 3.5m.
Cac @6t K6 — K7 dai 4m.

D&t hop long dai 3m.

4.1.2. Kich thiedc so bp mit cift ngang dim hpp:

12850
) 6425 B 6425 .
_‘@ 5865 5085 460
460 2665 400 1550 . 1350 1350 l_ 1550 400 460
o |
o
iW E_ﬁ
I
0
N8
@
vl
)
]
ol
psg. 5300 pa0 o
A T O
0
! 3125 | 3306 t 3306 . 325 —3

Hinh 4.1. Mit cit ngang st tru
_ Chiéu rong toan bd ban ndp (ké ci ban hing): B = 12850mm.

Chidu rong nip hop tai vi trf gifra tim dudng: ts = 300mm.
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Chiéu réng ban nip tai déu mit hing: tw = 250mm.
Chiéu réng np hop (khong k& ban hing): Bo = 6600mm.
Chiéu rong thanh hop: by = 400mm.

Chiéu cao mit cét tai gbi: He = 3800mm.

Chiéu cao mit cit tai gitta nhip: Hg, = 2000mm.

Chiéu rong ban ddy tai mat cit sat tru: bst = 800mm.
Chiu rong ban day tai mat cit giita nhip: bg, = 250mm.

Chiéu réng ban day didm: b = 6600mm.

4.1.3. Tinh todn dic trung hinh hoc ciia mdt cdt tiét dign:

Gia thuyét ddy ddm c6 cao do thay ddi theo quy lust parabol bac 2.

Bé dai dAm hép tai try: 3000mm

Xéc dinh dudng cong day dAm nhu sau:

x>

(30000;1800)

GVHD: TS MAILUU

0 (0;0)

B {60004,0) b 4

Hinh 4.2, So @ xéc dinh phyong trinh thay dbi déi véi chidu cao ddm

AH30000,1250)

0 ({t0)

B (600000)  x

Hinh 4.3. So d6 x4c dinh phuong trinh thay ddi déi véi chidu day day dam

Ta c6 phuong trinh dudmg cong chidu cao dim 12: y = ax? +bx +¢

Theo dinh 1i Vi ét nghiém ctia phuong trinh thoa mén diéu kién:

X, +x,=——
a
_c
XXy = —
44

.84
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b 60000 — b = —60000a (1)
Véi x1=0, xo=60000 => a
€20 5c=0
[4]
A B
Tai dinh parabol ta c: b" “
xX=—-——
2a
b2
Vay tacs: y=——-=1800= b* =-7200a (2)
a
Thay (1) vao (2) ta dugc:
‘ a=10
(~60000a)’ +7200a =0 => 7200
60000
P
Vi didu kién a # 0 ta duoc: o 0
h=—"=0.12
60000

Ta dugc phuong trinh dudng cong day dam:
y=-2x10"°x" +0.12x |
Tinh twong tu nhu trén ta tim dwgc dudng cong mat trén ban day la:

3 =-1.39%107x% +0.083x

Béng 4.1. Chidu cao dim va chiéu day bung d4m tai cAc mit cit khac nhau

Chiéu

SVTH: LE QUANG NHAT

, Khoang | Chiéu | Chiéu cao Chiéu
~ ., | Khodng . X . A cao thay 4z
Tén mat (s cach cao dam | timg hop i o4 day day
< cach Ié R A o L . | doi day 5

céat cong don | hop thay | tai ting vi X dam

(x) (mm) (mm) | @i (mm) | tri (mm) dam (mm)

(mm)
S0 0 0 0 3800 800 800
S1 4500 4500 500 3300 1147 647
S2 3000 7500 788 3012 1347 559
S3 3000 10500 1040 2760 1522 482
S4 3000 13500 1256 2544 1672 416
S5 3500 17000 1462 2338 1815 353
S6 3500 20500 1620 2180 1925 305
S7 4000 24500 1740 2060 2008 268
S8 4000 28500 1796 2004 2047 251
9 Sg ...... 1500 . 30000 PETY TP 1800 2000 . . 2050 250 P T

S10 0 30000 1800 2000 2050 250
S11 0 30000 1800 2000 2050 250
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stz | o 30000 | 1800 2000 2050 250 |

Céac kich thude thay déi phu thude vao vi trl mit cat bao gbém : chidu cao dim va
chidu day ban déy.

Bac trung hinh hoc ciia tiét dién duge x4c dinh theo céng thic:
cagr < £ |
Dién tich mit cat ngang. A = Ex Z(xi — X, ) X (yi + ym)

1

Toa d0 trong tAm mit cit. y, =
6xA

X Z(Xi - XiH)x (ylz +Y XYt Yi2+1)
Mo men {inh ctia mat cat dbi véi truc x: '

1
S, = “6"X Z(Xi =Xy )X (ynz TYi XYt yi2+1)

M6 men quén tinh doi voi truc trung hoa

lle_zx (Ximxi+])x(y?+Yi2XYi+t+inYi2+l+y?+l)
_ | 8
6 Zh 5 ! =
|\ S5 m ﬁ/mgg
5 4 T 91 11
22
N 24 |14 1516
23
25
5 1113 12
Y

Hinh 4.4. Danh 6 cac diém gdp khic phuc vu cho viéc tinh toan dic trumg
hinh hoc

Trong do: i, i+1,... cac diém gip khiic lién tuc tao nén dim hép.

Tinh toan chi tiét cho mit cét SO, cac mit cit khéc tinh tuong tu.
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Bang 4.2. P4c trung hinh hoc cia mit cit SO

MAT CAT S0
Diém X y Xi-Xitl | ¥itYinl yory XzyﬁE MR yizzx o t
Yitl Vi X Vi+1“ Vit
1 0.0 3800.0 | 3300.0 7600 43320000 2.195E+11
2 -3300.0 | 3800.0 0.0 4464 17404096 6.643E+10
3 -3300.0 | 664.0 2665.0 1043 836193 609672091
4 -5965.0 | 379.0 460.0 758 430923 217759756
5 -6425.0 | 379.0 0.0 501 204763 79421025
6 -6425.0 + 122.0 | -6425.0 122 14884 . 1815848
7 0.0 0.0 -6425.0 -129 16641 -2146689
8 64250 | -129.0 0.0 -7 15787 -220675
9 6425.0 122.0 460.0 262 51564 9034808
10 5965.0 140.0 2665.0 672 377104 203363328
11 3300.0 532.0 0.0 4332 16744624 6.378E+10
12 3300.0 | 3800.0 | 3300.0 7600 43320000 2.195E+11
13 0.0 3800.0 0.0 6800 34840000 1.594E+11
14 0.0 3000.0 | -2650.0 6000 27000000 1.08E+11
15 2650.0 | 3000.0 | -250.0 5750 24812500 9.523E+10
16 2900.0 | 2750.0 0.0 3313 9427719 2.61E+10
17 2900.0 563.0 1550.0 836 545197 327292328
18 1350.0 273.0 1350.0 573 246429 04275117
19 0.0 300.0 1350.0 627 295029 123474483
20 -1350.0 | 327.0 1550.0 1006 790003 571377820
21 -2900.0 | 679.0 0.0 3429 9890791 2.751E+10
22 -2900.0 | 2750.0 | -250.0 5750 24812500 9.523E+10
23 -2650.0 | 3000.0 | -2650.0 6000 27000000 [.O8E+11
24 0.0 3000.0 0.0 6000 27000000 1.08E+11
25 0.0 3000.0
Bang 4.3. Tdng hop d4c trung hinh hoc ciia mét cat SO
Téng:
Dién tich: A 12522375 | mm?
Toa db trong tAm mit cét so véi tryc x: Y | 1816204 | mm
Toa 36 trong tAm mét cit so v6i day dam: Y 1983.796 mm
‘Momen tinh ciamatcdtddivéitryex: | 8¢ | 2274E+10 |mm’ |
Momen quénh tinh d6i véi truc x: I. | 6.938E+13 |mm*
Momen quanh tinh d6i véi truc trung hoa: Tm | 2.807E+13 | mm*
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 87
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Bang 4.4. Dac trung hinh hoc tai cac mit cit ngang dim

<& hicn Chiéu cao
. ting me A (mm?) |y (mm) | yog (mm) | Sx(mm?) | I (mm?* | Iy (mm*

mat cat (m)
S0 3800 12522375 | 1816.204 ! 1983.796 | 2.274E-+10 | 6.938E+13 | 2.807E+1"
Si 3300 11234975 | 1485.995 | 1814.005 | 1.67E+10 | 4.37E+13 | 1.889E+1
S2 3012 10494175 | 1300.261 | 1711.739 | 1.365E+10 | 3.226E+13 | 1.452F+1:
S3 2760 9845975 | 1141.097 | 1618.903 | 1.124E+10 | 2.403E+13 | 1.121E+1"
sS4 2544 9290375 | 1007.684 | 1536.316 | 9.362E+09 | 1.818E+13 | 8.75E+12
S5 2338 8760175 883.51 1454.49 | 7.74E+09 | 1.355E+13 { 6.713E+1;
S6 2180 8355375 790.926 | 1389.074 | 6.608E+09 | 1.0585+13 | 5.352E+1;
S7 2060 8044775 721.822 | 1338.178 | 5.807E+09 | 8.619F+12 | 4.428E+1
S8 2004 7901375 690.307 | 1313.693 | 5.454E+09 | 7.795E+12 | 4.03E+12
S9 2000 7892375 688.235 | 1311.765 | 5.432B+09 | 7.742E+12 | 4.004E+1
S10 2000 7892375 688.235 | 1311.765 | 5.432E+09 | 7.742E+12 | 4.004E+1;
Si1 2000 7892375 688.235 | 1311.765 | 5.432E+09 | 7.742E+12 | 4.004E+17

Viée tinh todn DTHH véi tiét dién nguyén nay rt cn thiét cho viéc tinh todn so

b trong giai doan thi céng va khai thac dé xac dinh tinh tai, sau dé thiét ké ndi luc va
tinh toan s6 bo thép DUL cin thiét.

Tuy nhién cic kidm todn sau ndy ching ta sit dung DTHH tinh di, va viée tinh

dbi duoe thue hién theo nguyén tic sau:

D4i tir tiét dién hinh hop, hinh phitc tap sang tiét dién chit I, ta c6:

- Chiéu cao bing chidu cao hinh hop.

va phin vat véi bé rong ban canh trén

- B réng ban day béng bé rong ban day dam hép

Bé rng ban canh trén béng bé réng ban mit ciu

Dién tich mit cat nguyén sau quy ddi 1a khéng dbi

Chiéu day ban canh trén bang thuong s gifta tdng dién tich phin ban nép hop

- Chiéu day ban d4y bing tdng thuong 6 gitta tong dién tich ban day hop + phin

vit dudi véi bé rong ban day hop

- Viéc kiém tra TTGH cudng d6 phéi xét theo tiét dién quy ddi va bé rdng ban
canh phai dugc 14y theo ban canh chju nén ¢6 hidu theo 6.2.6.2 — TCVN 11823 — 2017

TRANG:
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Va vise quy d8i d6 dua trén nguyén tic quy dbi tiét dién hinh phirc tap vé tiét
dién hinh chit I nhu sau:

AN\

Hinh 4.5. Mt cét tiét dién trude khi qui dbi

VABE CBE chiy | oy A
7]

J“""-.,\%/J\,

£

1
£ =
#

.Y

Hinh 4.6. Mt cét tiét dién sau khi qui doi
Bang 4.5. Tong hop tiét di¢n thay dbi cho timg mat cit dim

4 hidu Chiéu cao
' timgmcHi | by(mm) | B(mm) | b(mm) | S1(mm2) | S2 (mm?)

mit cat

SO 3800 400 12850 6600 | 52446174 | 5342500
S1 3300 400 12850 6600 52446174 | 4332700
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52 3012 400 12850 6600 5244617.4 | 3751900
S3 2760 400 12850 6600 52446174 | 3243700
54 2544 400 12850 6600 52446174 ; 2808100
S5 2338 400 12850 6600 52446174 | 2392300
S6 2180 400 12850 6600 5244617.4 | 2075500
S7 2060 400 12850 6600 5244617.4 | 1831300
S8 2004 400 12850 6600 5244617.4 | 1719100
S9 2000 400 12850 6600 52446174 | 1712500
S10 2000 400 12850 6600 52446174 ¢ 1712500
S11 2000 400 12850 6600 52446174 1712500
Bang 4.6. Téng hop kich thude dam hép sau khi da quy ddi
34 hiy Chiéu cao
o < |tmgmcHi| by(mm) | br(mm) | hr(mm) | by (mm) hg (mm) | hw (mm?)
mat cat (mm)
SO 3800 800 12850 408.14 6600 809.47 2582.39
S1 3300 800 12850 408.14 6600 656.47 2235.39
S2 3012 800 12850 408.14 6600 568.47 2035.39
S3 2760 800 12850 408.14 6600 491.47 1860.39
S4 2544 800 12850 408.14 6600 425.47 1710.39
S5 2338 800 12850 408.14 6600 362.47 1567.39
S6 2180 800 12850 408.14 6600 314,47 1457.39
S7 2060 800 12850 408.14 6600 277.47 1374.39
S8 2004 800 12850 408.14 6600 260,47 1335.39
S9 2000 800 12850 408.14 6600 259.47 1332.39
S10 2000 800 12850 408.14 6600 259.47 1332.39
S11 2000 800 12850 408.14 6600 259.47 1332.39
Bang 4.7. Bang téng hop DTHH sau khi qui ddi
SOBIEL | A o) | ko (mm?) | yig (mm) | yog (mm) | 1 (mm)
mit cit " £ &
S0 12522375 | 2,.536E+10 | 1774,717 | 2025.283 | 2.807E+13
S1 11234975 | 2.083E+10 | 1445.802 { 1854.198 | 1.889F+13
S2 10494175 | 1.838E+10 | 1260.962 | 1751.038 | 1.452E+13
S3 9845975 | 1.632E+10 | 1102.689 | 1657.311 | 1.121E+13
S4 9290375 | 1.462E+10 | 970.139 | 1573.861 | 8.75E+12
S5 8760175 | 1.306E+10 | 846.888 | 1491.112 | 6.713E+12
S6 8355375 | LL191E+10 | 755.1 14249 | 5.352E+12
S7 8044775 | 1.105E+10 | 686.641 | 1373.359 | 4.428E+12
S8 7901375 | 1.066E+10 | 655451 | 1348.549 ~4.03E+12

MSSV: 15H1090015
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S9 7892375 | 1.063E+10 | 653.408 | 1346.592 | 4.004E+12
S10 7892375 | 1.063E+10 | 653.408 | 1346.592 | 4.004E+12
S11 7892375 | 1.063E+10 | 653.408 | 1346.592 | 4.004E+12

Vi qua trinh thi cong cAu dic hang trdi qua nhiéu giai doan khac nhau, qua mbi
giai doan thi cdc dic trung vét liéu (cudong d6 chiu nén, moédun dan hdi...) va dic
trung hinh hoc tiét dién (dién tich, momen quén tinh...) lai thay dbi.

4.2. Dac trung vat lieu:

4.2.1. Giai dogn thi cong:
Kinh nghiém thi ¢6ng cho thy mdt xe dic c6 thé thyc hién mdt chu trinh trung
binh 6 ngay, ta chon chu trinh thi céng la 7 ngay (k& ca ngay ch nhat), chu trinh thi

cong bao gbm:

- Ngay 1: Kéo cang cét thép da dic & tudn 1€ trude, théo van khuén va di chuyén

xe diic tién 18n phia trudc tién dén v tri dic dbt dim tiép theo.
- Ngay 2, 3: Lap dat van khu6n, cbt thép thudng va 6ng cap DUL.
- Ngay 4: D4 bé tong dbt két cAu nhip.

- Ngay 5, 6, 7. Bao dudng bé téng va chd bé tong hoéa cing (bao gbm ca chi
nhét).

Vay ta c6 qui trinh thi cong nhu sau:

- Thoi gian thi cdng céng cap, di chuyén xe dic, ldp van khuén va bt thép

thudng: 4 ngay.
- Thoi gian thi céng lip dyng vén khudn va cbt thép khbi KO: 5 ngy.

Thiri gian thi cong mdi dot trén da gido: 7 ngay.

Thoi gian thi cong doan trén da gido trén md: 7 ngay.

Thoi gian k& tir khi hop long gita dén khi thi cong xong 16p phu: 7 ngay.

Ta tinh thoi gian thi céng cho @6t K1, cac d6t con lai tinh twong ty:

Ta ¢6: Thoi gian thi cong xong d6t KO 1a 12 ngay, thdi gian thi cong xong dot K1
1a 7 ngay. VAy thoi gian ké tir khi bit ddu thi cong KO dén khi thi cdng xong K1 la:
12+7=19 ngay.

-~ Thoi gian chuln bi trwde khi d6-bé tong KO 125 ngay, vay thoi gian thi-cong-db- -
bé tong KO dén khi cing cap 1a 12-5=7 ngay. Thoi gian chudn bj trude khi @b bé tong
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K1 12 4 ngay, vy thoi gian thi cong db bé téng K1 dén khi cang cap [a 7-4=3 ngay.
Véy thoi gian tir khi d6 bé tong KO dén khi d6 bé tong K1 1a: 19-5=14 ngay.
Thi gian tir khi d6 bé tong dét KO dén khi db bé tong K1 la: 7+4=11 ngay.

Béng 4.8. Bang tong hop thdi gian thi cong mbi dbt

Thoi | Thoi | Thoi | Thi | Thoi | Thoi | Thoi | Thodi | Thei | ROl

) gian gia}n gign gi@n gian gi@n gian gign gian g(;gil
Ténddt | dot | dbt | a6t | abt | abt | dbt | @bt | a6t | ddtHL HL
KO K1 K2 K3 K4 K5 K6 K7 | bién oy
(ngay) | (ngay) | (ngay) | (ngay) | (ngay) | (ngay) | (ngay) | (ngay) | (ngdy) (fgéy)

K0 12 19 26 33 40 47 54 61 68 75
K1 17 14 21 28 35 42 49 56 63
K2 7 14 21 28 35 42 49 56
K3 7 14 21 28 35 42 49
K4 7 14 21 28 35 42
K5 7 14 21 28 35
K6 7 14 21 28
K7 7 14 21
HL bién , 7 14
HL gifta ' ' - -7

Bing 4.9. Bang tong hop thdi gian thi cong tinh tir khi db bé tong dim dén khi
céng cap dbt

Thoi | Thei | Thei | Thoi .| Thoi | Thoi | Thot | Thoi
gian | gian | gian | gian T.hm gian Thm gian gan | gan
Tendbt | bt | dbt | bt | dét dgﬁg 4| bt a%iax& dét fg fﬁf
( KO ) (nK‘l )¢ K2 )1 ¢ Ks ) (ngay) ( K; ) (ngay) ( K; ) bién gifta
ngdy) | (ngay) | (ngdy) | (ngay ngay n82Y) | (1oay) | (ngay)
KO 7 14 | 21 28 35 42 49 56 63 70
K1 3 10 17 24 31 38 45 52 59
K2 3 10 17 24 31 38 45 52
K3 3 10 17 24 31 38 45
K4 3 10 17 24 31 38
K5 3 10 17 24 31
K6 3 10 17 24
K7 3 10 17
HL bién 3 10
HL gifra 3
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Cudng d6 bé tong: £, = mLfL
a+Pt

Modul dan hdi bé tong: B, =0.0017 x K, x y? x f3*

E.
E

Ty sb dan hdi gitra cap DUL va bé tong: n,=

ci

Trong do:

0, B hé sb phu thudc vao loai xi méng va cach bao dudng.
a =4, B =0.85: Xi mang loai I va bio dudng am.

t tudi ctia bé tong tinh dén thoi diém khao sat, don vi ngay.

Ta tinh dédc trung vat ligu cua d6t KO lac cing cép d6t K1, Con céc giai doan

khéc ta tinh toan twong tu.

t o 14

f = x 50 = 44.025MPa
atft © 4+0.85x14

Cudng do bé tong: £, =

Modul dan hdi bé téng:

E,=0.0017 x K, x 97 x £3 =0.0017 x1x2354.5* x50** =32859.97MPa |

T¢ s6 modul gitta cap DUL va bé tong: n,= By _ 197000 _ 5 ggs
E, 32859.97
Béang 4.10. Bang téng hgp cudng 46 bé tong dam qua mbi giai doan thi cong cang
cap DUL mdi dbt
£ dbt Luc céng cap dbt dim hop
(Mpa) KO K1 K2 K3 K4 K5 K6 K7 K8 | K10
KO 35.176 | 44.025 | 48.055 | 50 50 50 50 50 50 50
K1 22901 | 40 | 46.07 | 49.18 | 50 50 50 50 50
K2 229011 40 | 46.07 | 49.18 | 50 50 50 50
K3 22.901| 40 | 46.07 | 49.18 | 50 50 50
K4 229011 40 | 46.07 | 49.18 | 50 50
K5 22.901 | 40 | 46.07 | 49.18 | 50
K6 22901 | 40 | 46.07 | 49.18
. K7 22901 | 40 | 46.07
'HL bién 22.901 1 40
‘HL gitta | 122901)
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 93
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Bang 4.11. Bang tong modul dan hoi do bé tong dam qua mdi giai doan thi cong

cang cap DUL (da lam tron sb)

E.; dbt Luc céng cap dbt ddm hop
(Mpa) Ko K1 K2 K3 K4 K5 K6 K7 K8 K10
KO 30515 | 32860 | 33824 | 34269 | 34269 | 34269 | 34269 | 34269 | 34269 | 34269
K1 26485 | 31837 | 33356 | 34083 | 34269 | 34269 | 34269 | 34269 | 34269
K2 26485 1 31837 | 33356 | 34083 | 34269 | 34269 | 34269 | 34269
K3 26485 1 31837 | 33356 | 34083 | 34269 | 34269 | 34269
K4 26485 | 31837 | 33356 | 34083 | 34269 | 34269
K5 26485 | 31837 1 33356 | 34083 | 34269
Ké 26485 | 31837 | 33356 | 34083
K7 26485 | 31837 | 33356
HL bién 26485 | 31837
HL giita 26485

Bang 4.12. Bang tong hop ty 6 modul dan hdi cap DUL va modul dan hdi bé

téng ddm giai doan thi cong céng cap DUL

n; dét Lic cing cap dbt dim hop ‘ .

Ko K1 K2 K3 K4 K5 | K6 K7 K8 | K10

KO 6.456 | 5.995 | 5.824 | 5.749 | 5.749 | 5.749 | 5.749 | 5.749 | 5.749 | 5.749
K1 7.43816.188 | 5906 | 578 | 5.749 | 5.749 | 5.749 | 5.749 | 5.749
K2 7.438 | 6.188 15906 | 578 |5.749 | 5.749 | 5.749 | 5.749
K3 7438 | 6.188 | 5906 | 5.78 | 5.749 | 5.749 | 5.749
K4 7.438 | 6.188 | 5.906 | 5.78 | 5.749 | 5,749
K5 7438 16.188 | 5906 | 5.78 |5.749
Ké 7.438 1 6.188 | 5.906 | 5.78
K7 7.438 | 6.188 | 5.906
HL bién 7.438 | 6.188
HL gifta 7.438

4.3. Tinh toan tai trong:

4.3.1. Cdc nguyén tic tinh todn va té hop tdi trong:

Khi tinh todn ndi luc va thi cong két cdu béng phuong phap dic hang, két cdu

dugc coi nhur 1am vige trong giai doan dan hoi va chip nhén nguyén 1y cong tac dung.

Tuy nhién do ta ding chuong trinh dé tinh todn ndi lyc trong két cAu do d6 ta khéng ap

dung nguyén ly cdng tac dung ma Iy két qua truc tiép tir cac td hgp tai trong trong

chuong trinh.
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D6 cling ciia tiét dién tinh theo kich thuée bétong chua xét dén bd tri cbt thép.
Qua trinh tinh toan ndi luc ta xét t6 hop theo ting giai doan thi cong va khai thac
dé thiét ké va kidm tra tiét dién & timg giai doan,

Két cAu thi cong bing phuong phap dic hing phai tinh theo cc giai doan sau:

4.3.1.1. Giai doan 1: Thi céng diic hdng dbi xiing cdc dot qua tru (tir dot KO-K7)

Két chu chiu luc theo so dd conson, khi d6 moment 4m 12 16n nhat. Tai trong tac

dung bao gbm:
Trong lugng ban thin cac dét bétdng, trong lugng khdi neo.

Trong luc_i'ng 2 xe duc dbi xtmg (bao gém ca van khuén). Cac tai trong thir cép

nhur tir bién, co ngot.
Hoat tai thi cdng, hoat tai gi6 thing ding,

Dy ting lyc xuét hién dan dan sau khi thi cong timng @6t hing. Céc tri sb s& thay
ddi trong qué trinh dic hing, cAn xét anh hudng cta do cong clia céc cp cu thé.

Noi dung tinh todn cha giai doan nay Ia phai x4c dinh ndi fuc theo ttrng bude duc -
hng d& kidm tra va b tri lugng cbt thép cin thiét khi thi céng. Tinh toan kiém tra do
v&ng cho timg bude thi cong dé didu chinh dam bao ding cao do cha mut dém Kkhi hop

long.

4.3.1.2. Giai doan 2: Thi céng doan dam trén da gido ¢é dinh:

Khi d6 trong lugng cta van khuén hgp long, cua hdn hop bé tdng wét, cla cbt
thép hop long duge coi nhu chia do6i d? tac dung 16n hai so dd hé théng két chu tach
biét nhau, mdt 14 so @b dic trén da gido phin nhip bién, hai 1 so @0 khung citng T ciia
phén diic hing tir try ra nhip bién.

Céac tai trong tac dung:
Trong lugng ban thin cha cac ddt thi cong trén da gido.

Trong lwong van khudn va thiét bi dé hgp long bién (mét xe diic va véan khudn

cua no.

Tai trong thi cong rai ddu (CLL).

4,3.1.3. Giai doan 3: Hop long xong nhip bién va cdng cdp nhom B, ddbéda

gido cd dinh va xe diic hop long bién, g& thanh bar trén dinh tru va thay thé bang goi

vinh ciiu

SVTH: LE QUANG NHAT MSSV 15H1090015
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Trong giai doan ndy van khudn & thanh bén clia d6t hop long da théo ra va tién
hanh céng cap du ting lwe nhom B & ban déy cla nhip bién, sau dé thao ndt van khudn

déay cha dbt hop long.

So db két cu ltc ndy 1a ddm gian don c6 mut thira ¢6 1 déu tya 1én géi di dong &

du nhip bién.

Céc tai trong tac dung:

Trong lugng ban than dbt hop long bién.

Céc cap dy ng luc dat tai cac u neo.

Trong lugng thiét bi hop long bién (1 xe duc) tac dung theo hudng nguoc 1én trén
vi cdc thiét bi nay da b thao do). Vi cdc tai trong nay vén da ndm trén két cu tir thoi
diém ban dau, gdy ra bién dang va chuyén vi cho dim, khi d& bo cac tai trong nay ra
khoi dam thi dm s& dan hdi tra lai. Tuy nhién, tai thei diém da tai thi so dd két ciu 1a
siéu tinh, moi chuyén vi s& gdy ra ndi luc trong ddm. Hién tugng ndy dugce goi 1a hiéu
ung d tai

Téi trong khi thao d& da gido cb dinh.

Tai trong thi cdng rdi déu trén phan dic trén da gido va trén dbt hop long nhip
bién. '

4.3.1.4. Giai dogn 4: Thi cong dot hop long giita:

Khi d6 s& lép cée van khuon hop long nhip gifta va d6 bé tong nhip gifra. So dd
két cAu van 12 2 hé thong riéng biét.

Tai trong tic dyng:

Trong luong van khuén va thiét b hop long gitra (1 xe dac).

Trong lugng bé t6ng udt.

Tai trong thi cong rai déu.

4.3.1.5. Giai dogn 5: Hop long giita va bé téng dd hod ciing:

Trong giai doan nay van khu6n thanh bén di duoc thio d&, cic cap du tng lye
nhom C dé dwge dit va cang xong, van khuén day hop long d3 duoc thao ds.

Trong lugng ban than dbt hop long.
Céc dy Ung lrc nhom B, ching dit tai cdc v neo trén mit ban day.

Tai trong thi cong rai déu.
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4.3.1.6. Giai doan 6: G& bé xe diic dot hop long gifia

Lic nay so dd cdu dd duge ndi cimg & dbt hop long tr& thanh mét két clu dam

lién tuc 3 nhip.
Tai trong tac dung;
Trong luong xe dc nhung tac dung hudng 1én trén vi da bj thao d&.

Tai trong thi céng rai déu nhung tac dung hudng 1én trén.

4.3.1.7. Giai doan 7: Giai doan khai thac:
So dd két cAu: Dam lién tuc 3 nhip

Tai trong iéc dung:

Tai trong ban thén.

Tinh tai giai doan 2.

Hoat tai xe + tai trong 1an.

4.3.2. Tinh todn cdc tii trong tic dung:

4.3.2.1. Tdi n{png cde dot dam: |

Tu diic trung hinh hoc cia mét cit dam ta tinh dwoc trong luong cac d6t dAm
Bang tinh toan trong lwgng cac dét dim va tinh tai rdi déu clia ting dét
Trong do:

At - Dién tich trung binh giffa 2 mat cit dAu va cudi mdi dbt

L,V :Chidu dai va thé tich mdi dbt

DC ,DCy: Trong luong va trong lugng tinh todn clia timg dbt

Bang 4.13. Bang tbng hop tai timg khéi dic trén tru T1-T2

Tendbt | Téenme | Ai(mm?) | Ap(mm? | Li(mm) [ DC(N/mm) | Pri(N)
KO 2(1) igﬁg;i 11878675 | 6000 279.683 | 1678098
K1 2; 15232?;2 10864575 | 3000 255.806 | 767418
K2 :i 190; 49 54917755 10170075 | 3000 239.454 | 718362
K4 s4 9290375 | 9025275 3500 2125 743750
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S5 8760175
K5 :2 z;gg;g 8557775 3500 201.493 705225.5
K6 2,6] géji;;g 8200075 4000 193.071 772284
K7 2; gggg;g 7973075 4000 187.726 750904
(HIiSB) gg Zzggzg 7896875 1500 185.932 278898
(I{IcIi(C)}) zg ;gg;;? 7896875 1500 185.932 278898

Hodc tinh todn ty dong béng phén mém RM Bridge phién ban V8i

4.3.2.2. Tinh trong lrong I6p phit mdit cdu:

L&p phit mat ciu bao gdm:

- L&p bé tong asphalt: day 7em, y = 2.25 x 107 N/mm3
Khdi luong 16p bé tong asphalt:
q=hxyxb=70x225x10"x11850 =18.664 N/mm

Vay tong khéi lugng 16p phi mat cu: DW = q = 18.664 N/mm

4.3.2.3. Tinh trong luong lan can + (ay vin:
Téng trong hrgng lan can tudng, thanh cot két hop:

Pc=6.021 N/mm

4.3.2.4. Tdi trong thi cong cdu chinh:

Tai trong ban than két cu: y = 2.3545x10° N/mm?>.

Tai trong bé tong wét: y = 2.3545x10°5 N/mm?>,

Trong lugng céc khdi neo: DCaeo = 2.5 N/mm

Hoat tai thi cong va thiét bi phu (CLL): Hoat tai thi cong phan bé dugc liy bing

4.8x10™ MPa trén dién tich mét cau.

4.8x10™ x11850 = 5.688 N/mm
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Trong lwong xe duc + van khudn: PXD = 690 KN, d¢ léch tdm e = 1.5 m (hinh

vE).
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Hinh 4.7. So @b bd tri xe dic
4.3.2.5. Tai trong gid tdc dung lén cong trinh (WS):
Tinh tai trong gi6 ngang 1én két chu theo ASSHTO 3.8.1.2:

2 2
PD=PB><_51 =P, x Vo
Vs “7 10000

Trong do:
P, =0.05x47.88 =2.394KN /m”: Ap luc gi6

V&i tai trong gi6 tinh tr mat nude dén chidu cao dim chua dén 33ft (véi
1£t=0.3048m) thi;

Table 3.5.1.2-1 Bassa Pressures, Py, Corresponding to Vg =160 mph

Superstructure Windward Leeward
Component Load, ksf Load, ksf
Trusses, Columns, 0.050 0.025
and Arches
Beams 0.060 N/A
Large Flat Surfaces 0.040 N/A

Vy :IOO(mph): Van tbc gid thiét ké co s& theo quy dinh cia AASHTO
(dam/gid)
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Trong dé:

Vpz: vAn toe gi6 thiét ké & cao db thiét ké {mph)
V=10.9 (mph): van toc ma sét

V30=100 (mph): van tdc gi6 & cao dd 30 feet tinh tir bé mat thap nhit hay muc
nwde thi cong (trong trudng hop nay khéng cé tiéu chi tdt hon thi gia dinh
V3p=Vp=100 mph)

Z=11.342 (m)=36.09 (feet): chitu cao két cAu & cao d6 >30 feet tinh tir be méit
thap nhét hay muc nude thi cong (ndi suy giita nhip)

Z¢=3.28 (feet): chiéu dai ma sat

Dura vao bang sau dy dé ta chon céc gi4 tri pht hop: (véi didu kién & dong trong,
ngoai 6)

Table 3.5.1.1-1 Values of V, and Z; for Various Upstream Surface Conditions

| Condition | Open Suburban City
Country
Vo (mph) 8.20 10.90 12.00
Zy (feet) 0.23 3.28 8.20

V), =2.5%10.9% Ggg]}n 31218) 65.35mph = 65.35x1.609344 =105.17 (km / )

2
= P, =2.394x MJ =1.022(KN /m’) -
161

Téi gi6 téc dung 1én lan can: P, =1.022x0.7 =0.715( KN/ m)

4.3.2.6. Tdi trong gid tdc dung Ién xe ¢ (WL):

Khi xét t& hop tai trong Cudng D III, phéi xét téi trong gid tic dung vio ca két
chu va xe ¢b. Tal trong ngang cia gid 1én xe ¢ bing tai trong phan bé 1.46 kN/m, tac
dung thing géc, phia trén mit dudng 1800 mm va dugce truyén vao két cAu. Tai trong
doc cia gié 18n xe ¢ 1a tai trong phan bb 0.75 KN/m tac dung nfm ngang, song song
v6i tim cAu doc két cdu va dat cach mét dudng 1800 mm.
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4.3.2.7. Tdi trong gio tde dung lén thiét bj (WE):
LAy theo WE = 4.8x10"* MPa cfia mit cu,

4.3.2.8. Tdi trong lim do mo:

Tai trong do Ian mb tru (SE):

Tai trong do [in m tru khong d8u ciia mé tru gdy ra dbi voi nhip lién tue dy kién
14 20 mm., Khi tinh ton ta tao ra cic trudmg hop bét loi sau dé t6 hop lai.

4.3.2.9. Téi trong do co ngdét — tir bién.

Anh hudng do co ngét, tir bién duge chuyong trinh RM tinh toén theo tiéu chudn
American Standard - AASHTO LRFD 2007.

4.3.2.10. Hoat tdi (LL):

Hoat tai 6 t6: HL — 93 (theo tiéu chudn TCVN 11823:2017).

Chiéu rong phan xe chay: B = 11.85 m.

Sé lan xe thiét ké: n; = 3.

He sé lan xe (m): -

M6t lan: m = 1.2

Hailan:m=1

1

Balan: m=0.85
Lénhon 3 lan: m = 0,65

Hoat tai xe thiét k& HL — 93 s& gbm mot td hop cha;
- Xe tai thiét k& + Tai trong lan thiét k&,

- Xe hai truc thiét ké + Tai trong 1an thiét ké. -

Xe ti thiét ké (Truck):

Xe tai thiét ké: gém truc trirde nang 35 kN, hai tryc sau m&i truc ning 145 kN,
khodng cach gitta 2 truc trude 14 4300mm, khoang cach hai truc sau thay @i tir 4300 —
9000 mm sao cho gy ra ndi lyc 16n nhit, theo phuong ngang khoang cach gifta hai
banh xe 1a 1800mm.
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g @'IE‘

| I
00 N 145 000N 145 000N
[44300 mm_| 4300 1o 9000 mm |

= 1800 mm
300 mm Deck Overhang

600mm General
Design Lane 3600 mm

Hinh 4.8. Cac dic trung ciia xe tai 3 truc thiét ké
Xe 2 truc thiét ké ( Tandem):

Xe hai truc thiét ké gdm mét cip truc 110 kN cach nhau 1.2m, cu ly ctia cac banh
xe theo chiéu ngang ldy bang 1.8m.

DOC CAU NGANG GAU

110k | }fmkm 1
1200_| | 1800 |

Hinh 4.9. Diic trung xe tai 2 truc thiét ké

Tai trong lan thiét ké (Lane):

Gom tai trong 9.3 N/mm phan b déu theo chidu doc. Theo chidu ngang cau dwoc
gia thiét 1a phan bd déu trén chidu rong 3000 mm. Hiéu tng lyc ciia tai trong [an thiét
ké khéng xét lye xung kich.

9.3 KN/m i
LT ] }

Hinh 4.10. Pic trung tai trong lan thiét ké

Hiéu veng xung kich (IM):

La tai trong dua vao tai trong xe 3 truc hay xe hai truc l4y bing 33% tai trong ciia
mbi xe.

4.4. Tinh toan ndi e trong cée giai doan thi cong:

D¢ thuén ti€n cho vige tinh todn ta ki hiéu cac mit ¢t nhu sau:
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Hinh 4.11. Mt cét tir try T1 ra gitta nhip

© @6 @ © @ E

b bbb bbddsd &

Hinh 4.12. Mit cét tir md M1 dén try T1
Dung chuong trinh phén tich két cAdu RM Bridge V8i 08.11.18.01 véi cac thdng

" b khai bao va cac budc khai bao duge trinh by & chuong sau. Sau khi phén tich giai

- doan thi cong va khai béo cdc loai tai trong cva timg giai dogn thi cong ta c6 gid tri mo

- men tai cdc mit cit nhu sau:

SVTIL: NHAT

4.4.2. H¢ 50 diéu chinh tdi trong:
- m:Hg s6 didu chinh tai trong

M =1, XNy XN, >0.95
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Mp : Dbi v6i cac bd phan, lién két céu tao theo ding tiéu chudn: M, =1.0

Ny : D6i véi mire thong thudng: M, =1
My : Déi véi chu quan trong, M, =1.05
=N =1y X1 XN, =1.0x1.0x1.05=1.05

4.4.3. Ngi luc giai doan 1;
TTGH cutng dé:

M6 men ¢ TTGH cudmg d9 duge xac dinh bing cOng thic:
M, = n(YDc XMpe +Yep XM ey +Yey, XMCLL) |

Trong do6:

n: Hé s6 diéu chinh tai trong:; n=1.05

Tinh tai céc dot dic c6 hé sb tai trong: Ype =125

Trong lugng thiét bi xe dc va van khuon: Yep = 1.5

Hoat tai thi cong phén bd: Yo =1.5

TTGH str dung:

M6 men & TTGH st dung duge x4c dinh bing cong thic:
M, ﬁn('}'nc XM e +Yee XM eg +¥eyy XMCLL)

Trong dé:

n: Hé b diéu chinh tai trong: 1= 1.05

Tinh tai céc dot duc c6 hé sb tai trong: Ype =1.0

Trong Iugng thiét bi xe dic va van khudn: Yeg =1.0

Hoat tai thi cong phéan bb: Yo, =1.0

Két qué ndi lyc tinh toén bing phin mém RM Bridge V8i 08.11.18.01.

Bang 4.14. Bang tdng hgp momen do trong lugng ban than ddm & TTGH cudmg
do giai doan dic hing

M| POT THI CONG
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KO K1 K2 K3 K4 K5 K6 K7
S0-S0' | -7E+09 | -7E+09 | -1E+10 | -1E+10 | -2E+10 | -2E+10 | -2E+10 | -3E+10
g1-S1' | -4E+09 | -6E+09 | -8E+09 | -1E+10 | -1E+10 | -2E+10 | -2E+10 | -3E+10
S2-82' -1E+09 | -4E+09 | -7E+09 | -1E+10 | -1E+10 | -22E+10 | -2E+10
S3-83' -1E+09 | -4E+09 | -7TE+09 | -1E+10 | -2E+10 | -2E+10
S4-S4' -1E+09 | -5E+09 | -8E+09 | -1E+10 | -2E+10
55-8§ 2E+09 | -5E+09 | -9E+09 | -1E+10
S6-S6' 2E+09 | -6E+09 | -9E+(9
S7-87' 2E+09 | -6E+09
S8-S&' -2E+09

Bang 4.15. Bang tong hop momen do xe diic va hoat tdi thi cong ¢ TTGH cudng

d6 giai doan dic hing

MLk POT THI CONG
KO K1 K2 K3 K4 K5 K6 K7

S0-S0' | -6E+09 | -1E+10 | -1E+10 | -2E+10 | -2E+10 | -2E+10 | -3E+10 | -2B+10
S1.SI' | -2E+09 | -5E+09 | -8E+09 | -1E+10 | -2E+10 | 2E+10 | 2E+10 | -2E+10
$2-82' 2E+09 | -5E+09 | -8E+09 | -1B+10 | 2E+10 | -2E+10 | -1E+10
$3-83' DE+09 | -SE+09 | -9E+09 | -1E+10 | 2E+10 | -1E+10
S4-S4' DE+H09 | -SE+09 | -9E+09 | -1E+10 | -9E+09
$5-S5' 2FEH09 | -SE+09 | -1E+10 | -7E+09
$6-S6' 2E+09 | -6E+09 | -5E+09
S7-87' DF+09 | -2E+09
$8-S8' -8E+08

Bang 4.16. Bang tdng hop momen do trong lugng béan than dém & TTGH st dung

giai doan duc hing

SVTH:
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MR POT THI CONG

T K0 Kl K2 K3 K4 K5 K6 K7
S0-SO' | -5.6E+09 | -6E+09 | -8E+09 | -9E+09 | -1.3E+10 | -1.5E+10 | -2E+10 | -2B+10
ST1S1| -3E+09 | -5E+09 | -7E+09 | -8E+09 | -1.2B+10 | -1.4E+10 | -2B+10 | -2B+10
'§2-82' JIE+09 | -3E+09 | -5E+09 | -8.3E+09 | -1E+10 | -1E+10 | 2B+10
1$3-83' JIEH09 | -3E+09 | -6E+09 | -8.2E+09 | -1E+10 | -1E+10
$4-84' -IE+09 | -3.7E+09 | -6E+09 | -1E+10 | -1E+10
§5-85' -14F+09 | -3.8E+09 | -7TE+09 | -1E+10
$6-S6' -1.3E:+09 | -4E+09 | -7E+09
S7STb 22E+09..[.
58-S8' -2E+09

SEHO9 L
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Béng 4.17. Bang tong hgp momen do xe dfic va hoat tai thi céng & TTGH sir dung

giai doan ddc hing

- DOT THI CONG
M KO Kl K2 K3 K4 K5 K6 K
S0-S0' | ~4.2E+09 | -6.4E+09 { -9E+09 | -1E+10 | -1E+10 | -1.6E+10 | -2E+10 | -12F
SI-SI" | -1.1E+09 | -3.3E+09 | -6E+09 | -8E+09 | -1E+10 | -1.3E+10 | -1.6E+10 | -1F4
$2-S2" -1.1E+09 | -3E+09 | -5E+09 | -8E+09 | -1.1E+10 | -14E+10 | -8.5F
$3-83' -1E+09 | -3E+09 | -6E+09 | -8.3E+09 | -1.IE+10 | -7.2E
$4-S4' -1E+09 | -4E+09 | -6.1E+09 | -9E+09 | -5.8F
$5-S5' -1E+09 | -3.5E+09 | -6.4E+09 | -4.4E
$6-S6' -LLIEH09 | -3.9E+09 | -3E+
$7-S7" -1.1E+09 | -1.5E
$8-88' -5.58

4.4.4. Ngi lye giai dogn 2:
Bang 4.18. Bang tong hgp momen & TTGH str dung va TTGH cudng d6 giai doan

thi céng doan dim trén da gido cb dinh (T KO dén hop long bign)

Mit cat Mu (Nmm) . M;s (Nmm)
S0-80' -4 515E+10 -3.374E+10
S1-S1' -4.1376+10 -3.102E+10
S2-82' -3.421E+10 -2.566E+10
S3-83' -2.924E+10 -2.196E+10
S54-S4' -2.434E+10 -1.83E+10
S5-S5' -1.926E+10 -1.453E+10
S56-56' -1.377E+10 -1.041E+10
S7-S7' -8.089E+09 -6.172E+09
S58-S8' -2.77T4E4+09 -2.109E+09

S10 -239166250 -191333000

S11 -252262500 -201810000

S12 -55120000 -44096000

4.4.5. Npi lyc giai doan 3:
Bang 4.19. Bang tdng hop momen & TTGH sty dung va cudng d¢ giai doan hop

long bién
Mt cét Mu (Nmm) Ms (Nmm)
S0-50' -4,.538E+10 -3.3921E+10
SI-S1' -4.152E+10 -3.1143E+10




=
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-3.431E+10

-2.5748E+10

52-82'
53-S3' -2.929E+10 -2.2004E+10
S4-54' -2.435E+10 -1.8309E+10
S5-S5' -1.921E+10 -1.4485E+10
S6-S6' -1.365E+10 -1.032L+10
S7-87' -7.904E+09 -6024260000
58-S8' -2.519E+09 -1504780000
S10 -1.014E+09 -811503000
S11 -347665000 -278132000
S12 -55120000 -44096000

4.4.6. Ngi lye giai dogn 4:
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Bang 4.20. Bang tong hgp momen & TTGH sir dung va cutng do giai doan thi

cong hop long gifta
Mit cét Mu (Nmm) Ms (Nmm)
S0 -1.971E+10 -1.45E+10
S1 -1.868E+10 -1.37E+10
S2 -1.668E-+10 -1.23E+10
S3 -1.524E+10 -1.12E+10
S4 -1.381E+10 -1.01E+10
S5 -1.232F+10 -9.01E+09
S6 -1.064E-+10 -7.78E-+09
S7 -8.916E+09 -6.48E+09
S8 -7.001E+09 -5.07E+09
S10 -5.191E+09 -3.76E+09
S11 -3.67TE+09 -2.62E+09
S12 “1.777E+09 -1.18E+09
S0 -1.887E+10 -14E+10
S -1.589FE+10 -1,18E+10
S2! -1.391E+10 -1.03E+10
S3' -1.192E+10 -8.81E+09
S4' -9.933E+09 ~7.35E+09
S5' -7.615E+09 -5.63E+09
S6' -5.297E+09 -3.92E+09
g7 2. 649E+09 -1.96E+09
S8’ -2.647E+09 -1.96E+09

ST: ‘ T R—
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4.4.7. Noi liec giai dogn 5:

Bang 4.21. Bang tong hop momen & TTGH sir dung va cudng d6 giai doan thi

cOng hop long giita

Mt cét Mu (Nmm) Ms (Nmm)
SO -1.284E+11 -1.03E+11
S1 -9.07E+10 -7.26E+10
S2 -60.953E+10 -5.56E+10
S3 -5.126E+10 -4 1E+10
S4 -3.571E+10 -2.86E+10
S5 -2.079E+10 -1.66E+10
S6 -9.17E+Q09 -7.34E+09
S7. 280000000 224000000
S8 5777500000 4.622E+09
S10 7355000000 5.884E+09
S11 6276250000 5.021E+09
Si2 0 0
SO’ -1.285E+11 -1.03E+11
SI’ -9.129E+10 -7.3E+10
S2' -7.042E+10 -5.63E+10
S3' -5.244E+10 -42E+10
S4' -3.718E+10 -2.97E+10
S5’ -2.259E+10 -1.81E+10
S6' -1.13E+10 -9.04E+09
S7' -2.233E+09 -1.79E+09
S8’ 2886250000 2.309E+09
S9 3157500000 2.526E+09
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4.4.8. Npi luc giai doan 6:

Hinh 4.13. Bidu @ momen TTGHSD giai doan thi cong d6t LG

Bang 4.22. Bang tong hop momen & TTGH st dung va cudng do giai doan gt xe

diic d6t HLG

Mit cit Mu (Nmm) Ms (Nmm)
S0 -1.22E+11 -0.74E+10
Sl -8.48E+10 -6.78E+10
S2 -6.41E+10 -5.13E+10
S3 -4.64E+10 -3.71E+10
S4 -3 13E+10 -2.5E+10
S5 -1.7E+10 -1.36E+10
56 -5.93E+09 -4.74E+09
7 2.86E+09 2.288E+09
S8 7.693E+09 6.154E+09
S10 8.77E+09 7.016E+09
S11 7.068E+09 5.654E+09
S12 0 0
SO -1.22E+11 -9.78E+10
S1' -8.7E+10 -6.96E+10
S3! -5.07E+10 -4,06E+10
sS4 -3.67E+10 -2.94E+10
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S5 -2.37E+10 -1.89E+10
S6' -1.39E+10 -1.11E+10
S7' -6.54E+09 -5.23E+09
S8 -3.14E+09 -2.51E+09
59 -2.87E+09 -2.3E+09

4.4.9. Noi lyec giai dogn 7:
TTGH cuong dé:

Mé men va luc cit & TTGH cudng d9 duge x4c dinh theo cong thic:

Xe 3 truc:

M, =nx [Voc x (MDC + My, ) X m((1+IM) X M+ M)+ Y X MDWJ
V, =1x [yDC X (VDC + VDCZ) + Yy X m((l +IM) =V + V.. ) +Ypw X Viu ]

Xe 2 truc:

M, =n x[yDC X (Mo +Mye, J 7, x m{(THIMYX M + M, ) 40y % MDW}
V. =nx [YDC X (Ve + Voey )+ 700 xm (14 TM) X Viggom + Vine ) Yo ¥ VD“,J
Trong do:

n: Hé s6 diéu chinh tai trong; n=1.05

Trong lugng ban than ddm: vy, =1.25

Téai trong lan can: y,. =1.25

Tai trong 16p phtt BMC: y,,, =1.5

Hoat tai xe + lan: y,, =1.75

TTGH str dung;:

M men va Iuc cit & TTGH sir dung dugc xac dinh theo cdng thitc:

Xe 3 truc:

Ms = n X I:'YDC X (MDC + MDC2 ) + IYLL xm ((1 + IM) X Mlmck + Mlane) + YDW X MDW]

v, =nx ['YDC X (VDC +Vpey ) T X m((] +IM)XV, +Vlane) TY¥pw ¥ VDW]

Xe 2 truc:

TRANG: 1
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M, =1x [YDC X (MDC +Mpe, ) ¥ X m((l + TM) X Mg + Mg ) + ¥V X an]

V, =1 Yoo <{ Vi + Vica )+ 20 X0 (0 IV Vi + Vi )+ Yo < Vo |
Trong do:

n: He sb didu chinh tai trong: n = 1.05

Trong lugng ban thén dam:yp. =1.0

T4i trong lan can: ypc =1.0

Tai trong 16p phtt BMC: yp,, =1.0

Hoat tai xe + lan: y,; =1.0
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Hinh 4.14. Biéu dd momen TTGH cudng d9 giai doan khai thac
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Hinh 4.16. Biéu db lyc cit TTGH cuong d giai doan khai thac
Bang 4.23. Bang téng hop momen & TTGH sir dung va cudmg d6 giai doan khai
thac

SVTH: LE QUANG NHAT  MSSV: 15H1090015

TRANG: 112
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M3t c&t | Mumin (Nmm) Mumax (Nmm) Msmin (Nmm) Mamax (Nmm)
SO 2.26583E+11 | -22168000000 -1.45235E+11 -7.6322E+10
S1 -1.65955E+11 -8333000000 -1.06462E+11 -4.5921E+10
S2 -1.31517E+11 1774000000 -84660000000 -2.7433E+10
S3 -1.02046E+11 10884000000 65871000000 -1.1534E+10
S4 76888000000 | 18585000000 49689000000 1632000000
S5 52425000000 | 25527000000 233738000000 | 13468000000
S6 33532000000 | 30693000000 20795000000 | 21573000000
S7 17492000000 | 33583000000 29527000000 | 26471000000
S8 7521000000 33791000000 -1910000000 | 26935000000
S10 -3069000000 30353000000 1445000000 | 23964000000
S11 267000000 20848000000 2811000000 | 16452000000
S12 0 0 . 0 0
SO 2.21806E+11 | -24359000000 -1.44193F+11 -7.6699E+10
S1' -1.55725E+11 | -13521000000 -1.02781E+11 -4.731E+10
S2! -1.18501E+11 -5682000000 79703000000 -2.9649E+10
S3' -89304000000 1395000000 -61387000000 -1.444E+10
S4' -64687000000 7536000000 45831000000 -1695000000
S5’ -42040000000 | 14131000000 231003000000 | 10212000000
S6' 25988000000 | 20724000000 20124000000 | 19757000000
S7' -15391000000 | 28085000000 -11494000000 | - 26948000000
S8’ -11702000000 | 33184000000 7696000000 | 30648000000
S9 11116000000 | 33603000000 -7236000000 | 30956000000

Bang 4.24. Bang tong hop lyc cit & TTGH cudng dd giai doan khai thac

Mit cét Vumin (N) | Vumax (N)
S0 8732000 16210000
Sl 7421000 13798000
S2 6275000 12049000
83 5146000 10352000
S4 4041000 8811000
S5 2818000 7121000
S6 1603000 5500000
S7 251000 3753000
S8 -1122000 2145000
$10 -2373000 1332000
S11 3637000 468000
S12 0 0
S0 -16524000 -8166000

81| -14209000 |
s2' -12528000 -5811000
S3' -10909000 -4780000

6880000 &+
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S4' -9347000 -3773000
S5 -7632000 -2617000
S6' -5975000 -1463000
S7' -4179000 -185000
S8 -2431000 1102000
59 -1751000 1642000

Két qua xép xe da dugc xuht ra 1Ay truong hop xép tai 16n nhét phin mém RM
Bridge V8i 08.11.18.01.

4.5. Tinh todn so b cap DUL:

4.5.1. 86 b6 cdp nhém A (chiu momén im):

4.5.1.1. Tinh 50 b 56 b6 cdp:

Dé tinh so bd sb b6 cap chiu momen &m, ta s& tinh toan & hai giai doan thi céng
diic hang cac ddt ddi xting nhau qua tru T1 va T2, va khai théc sau d6 ta 14y 16n hon
lwgng cap cén thiét,

Bang 4.25. Bang tdng hop momen dung d¢ tinh toan cap DUL chiu momen 4m

TINH TOAN CAP AM (NHOM A)

Giai doan khaj thac (iai doan thi cong Str dung momen M,
Mit cit | My (Nmm) | Matcit | M, (Nmm) (Nmm)
S0-50" | -2.495E+11 | S0-SO' | -1.168E+11 -2.49528E+11
S-St -2.266E+11 SI1-S1'" | -1.052E+11 -2.26575E+11
S52-82! -1.656E+11 S82-82" | -7.536E+10 -1.65593E+11
S3-53' | -1.312E+11 | S3-83' | -5.866E+10 -1.31155E+11
S4-54' -1.017E+11 S4-84' | -4.427E+10 -1.01683E+11

S5-85' | -7.653E+10 ] S5-S5' | -3.206E+10 -76526000000
S56-56' | -5206E+10 | S6-S6' | -2.039E+10 -52063000000
S7-87" | -3.317E+10 | S7-S7' | -1.135E+10 -33170000000
S8-S8" 1 -1.729E+10 | S8-S8' | -4.096E+09 -17287000000

S6 cap so b duge chon theo cong thuc :

[M, |

Trong do:
_ : Momen cuorng do t10ngg1a1 doanduc

SVTH: LE QUANG NHAT  MSSV. 1SH1090015  TRANG: 114
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d' : Khodng cach tir mép ngodi chiu nén deén trong tdm cta cap dy ung lue, tam

Trong do:
ts: Chidu day nép hop
hve: Chidu cao phan vt trén

a’; Chiéu cao ving chiu nén t6i da, ¢'=0.42xd, = a'=c%f, .

=28, 0.05=085- 22

Heé s6 didu chinh, B, =0.85- x 0.05 = 0.693

fpu: Cu'b'ng d() Chiu kéo Cf’ip, fpu =1860MPa.
Sé bo cbt thép tai mbi mit cét :
A S
n,= 1.15x—=
1bo
Trong d6:
Apsivo: Dién tich 1 bo cap.

St dung cap 12.7 mm c6 dién tich danh dinh mdi tao 14 100.1 mm?, 1 b6 dimg 16
tao viy dién tich I bo cép la:

Apsibe = 100.1 x 16 = 1601.6 mm?.

Bang 4.26. Bang tinh toan s6 b6 cap DUL cén thiét tai cac mat cét

Mt - M, Giai Poan Nps Tps
e Khai Thac | I (mm) | dp (mm) | ¢ (mm) | a(mm) | Aps(mm?) | (b6) | (b6)
(N.mm) | (tinh) | (chon)

S0-S0' | -2.49528E+11 | 3800 3675 1543.5 | 1069.646 | 42722.06 | 30.676 | 32

S1-81° -2.26575E+11{ 3300 3175 1333.5 | 924.116 | 44901.26 {32.241 | 32

3252 | -1.655936+11 | 3012 | 2887 |1212.54| 840.29 | 36089.88 | 25914 | 28

$3-S3' | -1.31155E+11 | 2760 2635 1106.7 | 766.943 | 31318.03 | 22.487 | 24

_:54—84' -1.01683E+11 | 2544 2419 11015.98 { 704.074 } 264486 | 18991 | 20

35-S5' | -76526000000 | 2338 2213 929.46 | 644.116 | 21757.94 | 15623 | 16

36-S6' | -52063000000 | 2180 | 2055 | 863.1 | 598.128 | 1594071 | 11446} 12

17-§7' | 33170000000 | 2060 1935 8127 | 563201 | 1078586 | 7.745 | & |

18-S8' | 17287000000 | 2004 1879 789.18 | 546.902 | 5788.728 | 4.156 4
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4.5.1.2. Bé tri edp DUL:
B6 tri cap DUL momen &4m nhu sau:

B4 tri thanh hai hang tép trung ¢ khu virc nach hép, khi neo b6 cép phai ubn cong
theo phuong ngang va ubn xién xuong theo phuong dimg dé neo vao vi tr gan chd tiép
giap nach va sudn dam.

Ban kinh udn cong cua cap dugc lya chon dya theo lyc kich cua cép, dua vao
biéu d twong quan gitta lyc kich ciia cdp, ban kinh cong bé cap va chidu dai tir didém

tiép tuyén dén neo ciia b6 cap dua vao catalogue clia nha san xuat VSL:

Liin
R {m}
47 Looin
10 il MIN. RADIUS OF GURVATURE Rmin
3 i
Mw”ﬁ MIN, STRAIGHT LENGTH Lmin
al . ) : i BEHIND ANCHORAGE
f.«ﬂ” Rnin.
4 o
a Lonin,
: : : 1.5
! iR E:.q J .
o ; . R J— Th e g he apposite
2000 4000 6CO0  BOOD 10000 12000 14000 16000 diagram may be reduced, provided the local
Tendon breaking load (kN) concrete strength and the sieel stresses
) resuting from the curvature are checked.
MINIMUM RADI OF TENDOR

CURVATURE

Hinh 4.17. Biéu db chon bén kinh cong cua cap va khoang cach t6i thiéu tir
A A - A r
diém ubn cép dén neo cap

Luc kich cho mdi b6 cép DUL:

p o 0706, %A, n, 0.70x1860x1601.6
1000 1000

= 2085kN

So sanh v&i biéu dd trén ta chon R = 5 000mm, doan thing tir diém tiép tuyén cia
dudng cong cap dén neo 13 L = 2000mm

So db bd tri cap Am nhw hinh:
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[ —_— T | J.

Hinh 4.18. So dd bb tri doan udn cong ctia cap DUL

X4ac dinh géc udn va diem uon.

Tacod:

m = \R? +2000” =+/5000% + 2000 = 5385.165mm

B = Arccos —
' m
0 = Arcsin 2000 = Arcsm-m%ggo— = (.38 I(rad)
m 5385.165

Gdc udn xién o
oau=p—-0

Tiép tuyén Tcia dudng cong xéc dinh theo cong thire:
o
T=Rxtg—
8 2

Trong dé:

R: Ban kinh dudng cong, R =5000 mm.

h : Khoang cach tir vi tri ¢t thép dén vi trf neo. Do cép ubn xién do d6 ta co:

h=h+h

Vé&i ha, hy 13 khodng céch tir tim cap dén tim neo theo phwong diing va ngang,
) Vﬁy diém udn cap cach mat cét cudi dbt 1a:

h
a=—
tgo
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o
L=a- Rtanacosa

Khoang cach tlr goc toa dd dén vi trf dau tién cia dudng cong:

Khoang cach tlr géc toa d§ dén vi tri cudi ciia dudng cong:

Ly=a+ Rtangcosa

Bang 4.27. B tri cap 4m trén mit ding (nhom A)

56 hiu 101 102 103 104 105 106 107 108
bé cap
ha (mm) 125 125 125 125 125 125 125 125
m 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.1(
0 (ad) | 0.381 0.381 0.381 0.381 0.381 0.381 0.381 0.381
B(rad) | 0.439 0.439 0.439 0.439 0.439 0.439 0.439 0.439
a(rad) | 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
T (mm 145 145 145 145 145 145 145 145
a(mm) | 2153 2153 2153 2153 2153 2153 2153 2153
L1 (mm) | 2008.203 | 2008.203 | 2008.203 | 2008.203 | 2008.203 | 2008.203 | 2008.203 | 2008.2(
Lo (mm) | 2297.797 | 2297.797 | 2297.797 | 2297.797 | 2297.797 | 2297.797 | 2297.797 { 2297.7¢
Bang 4.28. B4 trf cap 4m trén mit bing (nhom A)
S6 hieu '
b cip 101 102 103 104 105 106 107 108
h (mm) 0 200 400 600 800 1000 1200 1400
m 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.16
B (rad) | 0.381 0.381 0.381 0.381 0.381 0.381 0.381 0.381
B(rad) | 0.381 0.471 0.547 0.615 0.676 0.734 0.787 0.839
o (rad) 0 (.09 0.166 0.234 0.295 0.353 0.406 0.458
T (mm 0 225 416 588 743 892 1029 1165
a (mm) 0 2216 2387 2517 2633 2714 2791 2840
L1 (mm) 0 1991.759 | 1976.762 | 1945332 | 1922.196 | 1877.208 | 1845.488 | 1794.66
L (mm) 0 2440.241 | 2797.238 | 3088.668 | 3343.804 | 3550.792 | 3736.512 | 3885.33

4.5.2. 86 b6 cdp nhém B (Chiu momen duong nhip bién):

4.5.2.1. Tinh todn so b¢ bo cdp:.

bé tinh 50 b s6 bé cap chiu momen duong, ta sé tinh todn & giai doan khai thac:

Bang 4.29. Bang tong hop momen & cdc mit cit ‘uong g1a1 doan khai thac

SVTH: LB QUANG NHAT

0900 1 S
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TINH TOAN CAP DUCGNG

CAP NHIP BIEN (NHOM B) | CAP NHIP GIUA (NHOM C)
Gial doan khai thac Giai doan khai thac

Mat cét Mu (Nmm) Mt cit Mu (Nmm})
S2 1.088E+10 | 82! -6045000000
S3 1.859E+10 | S3' 7536000000
S4 2.553E+10 | S4' 14131000000
S5 3.069E+10 | S5' 20724000000
S6 3.3580+10 | S6' 28085000000
S7 3.379E+10 | 87" 33249000000
S8 3.035E+10 | S8' 33603000000
S10 2.085E+10 | S9 33603000000
S11 - 5.277E+09 | - - |
S12 0] - -

Trinh tu cdc bude tinh toan 56 b6 cap DUL cén thiét tai mdi mat cit tuong tw nhu
tinh toan cho mit cét chju momen &m, Kkét qua tinh foan dwgce 14p thanh bang sau:

Bang 4.30. Bang tinh todn sb bo cap DUL cén thiét

Mt 0| d, Aps | nps (bO) | nps (b6)

chr | Me@®lmm) | o mmy | € @) | almm iy | inhy | (chon)

S2 | 10884000000 | 3012 | 2887 | 1212.54 | 840.29 | 2372.094 | 1.703 2

S3 | 18585000000 | 2760 | 2635 | 1106.7 | 766.943 | 4437.845 | 3.187

S4 | 25527000000 | 2544 | 2419 | 1015.98 | 704.074 | 6639.787 | 4.768

S5 | 30693000000 | 2338 | 2213 | 929.46 | 644.116 | 8726.663 | 6.266

S6 | 33583000000 | 2180 | 2055 | 863.1 |598.128 | 10282.48 | 7.383

S7 | 33791000000 | 2060 | 1935 | 812.7 |563.201 | 10987.79 1 7.89

S8 | 30353000000 ! 2004 | 1879 i 789.18 | 546.902 | 10164.01 | 7.298

S10 120848000000 | 2000 | 1875 | 787.5 | 545.738 | 6996.058 | 5.023

S11 | 5277000000 | 2000 { 1875 | 787.5 |545.738 | 1770.827 | 1.272

S i ||l |0 | N I

S12 0 2000 | 1875 | 787.5 | 545.738 0 0

4.5.2.2. Bé trf cdp DUL:

B& tri cap DUL momen duong nhu sau:

B6 tri thanh hai bang tap trung & khu vye nach hdp, khi neo bd cdp phai udn cong
theo phuong ngang va ubn xién xudng theo phuong dimg dé neo vao vj tri ghn chb tiép

giap nach va suon dam.
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Bén kinh udn cong ciia cap duge lya chon dua theo luc kich cia cap, dwa vao

bigu do twong quan giita luc kich cua cdp, ban kinh cong bé cép va chidu dai tir diém

{i€p tuyén dén neo ctia bd cap dua vao catalogue ciia nha san xuit VSL:

Linin
g ()
12 min Ny
e
10 g -
—_— 1
8 el
s 1
Rmm.
G ol
4 ’1{{"? 2
J!‘f Lrnin
‘3 s 15
pg 11D i

MENTVLM RADTH

po 0756 XA m, _0.75x1860x1601.6

Tendon breaking foad {kN}

OF

2000 4000 6000 BODO 10000 12000 14000 16000

TENDORN

CURVATURE

MIN. RADILE OF CURVATURE Roin

} MIN. STRAIGHT LENGTH Lmin

| BEHIND ANCHORAGE
4

e radii of curvalure given in the opposile

diagram may be reduced, provided the logal
concrete strength and the steel siresses
resulting from the curvalure are checked.

Hinh 4.19. Biéu dd chon ban kinh cong cua cap va khoang cach tdi thiéu tir
diém uén cap dén neo cép

Luyc kich cho mdi bé cap DUL:

1000

1000

= 2234kN

So sanh véi biéu db trén ta chon R = 5000mm, doan thang tir didm tiép tuyén cia

dudmg cong cap dén neo 1a L = 2000mm

Bang 4.31. B6 trf cap duong mit dimg (nhém B)

Sohigu | 40 302-R 303 304 302-L | 303-L | 304-L
bo cap
h (mm) 428 490 406 598 349 850 650
m 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165
0 (rad) | 0.381 0.381 0.381 0.381 0.381 0.381 0.381
B(rad) | 0557 | 0.578 0.549 0.614 0.528 0.691 0.63
o(rad) | 0.176 | 0.197 0.168 0.233 0.147 0.31 0.249
T (mm 441 494 421 585 368 781 626
a(mm) | 2407 2455 2394 2520 2357 2654 2556
L1 (mm) | 1972.675 | 1970.458 | 1978.936 | 1950.662 | 1992.807 | 1909.974 | 1949.562
L:(mm) | 2841.325 | 2939.542 | 2809.064 | 3089.338 { 2721.193 | 3398.026 | 3162.438
Bang 4.32. B4 trf cap duong mit bing (nhém B)
| Séhidu | 301 | | 303 ] | | |

302-R

304

302-L

303-L

304-L

SVTH: LE QUANG NHAT

MSSV: 15H1090015




GVHD: TS MAI LU

bo cap
h (mm) 0 175 475 475 300 0 0
5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165

0 (rad) 0.381 0.381 0.381 0.381 0.381 0.381 0.381

B (rad) 0.381 0.46 0.573 0.573 0.51 0.381 0.381
o (rad) 0 0.079 0.192 0.192 0.129 0 0

T (mm 0 198 481 481 323 0 0

a (mm) 0 2211 2443 2443 2313 0 0

L1 (mm) 0 2014.014 | 1970.367 | 1970.367 | 1992.735 0 0

L2 (mm) 0 2407.986 | 2915.633 | 2915.633 | 2633.265 0 0

thac

4.5.3. 80 b6 cdp nhém C (Chiu momen dwong nhjp giita):

4.5.3.1. Tinh todn so b 56 b6 cdp:

P2 tinh so bd s6 b6 cép chiu momen duong, ta s& tinh toan & hai giai doan khai

Trinh tir cac budce tinh todn sb bo cap DUL cAn thiét tai mOi mit cit tuong ty nhu

tinh todn cho mit cit chiv momen am, két qua tinh toan dugc lap thanh bang sau:

Béng 4.33. Bang tinh toan sb b6 cap DUL can thiét

héléf}[t My (N.mm) (m}fn) (ncir[il) ¢ (mm) | a(mm) | Aps (mm?) né’;h(lz(;) ?Zsh(c_t))r?))
S2' -6045000000 | 3012 | 2887 |1212.54 | 840.29 | -1317.467 - 2
S3! 7536000000 | 2760 | 2635 | 11067 | 766.943 | 1799.494 1.292 4
S4' 14131000000 | 2544 | 2419 | 1015.98 { 704.074 | 3675592 | 2.639 6
S5' | 20724000000 | 2338 | 2213 | 929.46 | 644.116 | 5892.267 | 4.231 8
S6' | 28085000000 | 2180 | 2055 863.1 |598.128 | 8599.096 | 6.174 12
S7' | 33249000000 | 2060 | 1935 812.7 |563.201 10811.55 | 7.763 12
S8 | 33603000000 | 2004 | 1879 | 789.18 | 546.902 11252.31 8.08 12
S9 33603000000 | 2000 | 1875 787.5 | 545.738 | 11276.31 8.097 12

. theo phuong ngang va ubn xién xuéng theo phwong dimg dé neo vao vi tri ginchbtiép

4.5.3.2. Bé tri cdp DUL:

B6 tri cap DUL momen duong nhu sau:

B& tri thanh hai hang tip trung & khu vue nach hdp, khi neo bé cap phai udn cong

giap nach va sudn dam.




Ban kinh uon cong ciia cap duge lwa chon dua theo luc kich cuia cép, dua vao
biéu db twong quan gitta luc kich clia cdp, ban kinh cong bé cap va chidu dai tor diém

DO AN TOT NGHIEP

GVHD:

tiCp tuyén dén neo ctia bd cap dva vao catalogue ctia nha sén xuit VSL:
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BEHIND ANCHORAGE
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@ radii of curvature given in the opposile

diagram may be reduced, provided the local
concrele strength and the steel siresses
resulting from the curvature are checked.

Hinh 4.20. Biéu d& chon bén kinh cong ctia cap va khoang céch t6i thidu tir
di€m ubn cép dén neo cap
Luc kich cho m&i bé eap DUL: '

p 0.75F <A % n, _0.75x1860x1601.6

1060

1000

= 2234kN

So sanh véi biéu db trén ta chon R = 5000mm, doan thing tir diém tiép tuyén cia
duong cong cap dén neo 12 L = 2000mm

Bang 4.34. BS tri cap duong miit dimg (Nhém C)

30 higu 201 202 203 204 205 206
bé cap .
h (mm) 380 380 428 490 557 598
m 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165
6 (rad) 0.381 0.381 0.381 0.381 0.381 0.381
B (rad) 0.54 0.54 0.557 0.578 0.601 0.614
a (rad) 0.159 0.159 0.176 0.197 0.22 0.233
T (mm 398 398 441 494 552 585
a (mm) 2370 2370 2407 2455 2491 2520
Li (mm) | 1976.685 | 1976.685 | 1972.675 | 1970.458 | 1952.081 | 1950.662
L2(mm) | 2763.315 | 2763.315 | 2841.325 | 2939.542 | 3029.919 | 3089.338
Bang 4.35. B6 trf cap dwong mit bing (Nhém C)
| Séhieu | 201 202 203 204 205 206
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 122




pdO AN TOT NGHIEP

GVHD: TS MAI LUU

bé cép
hg (mm) 0 0 0 0 0 0
hy (mm}) 125 125 175 350 175 350
h (mm) 125 125 175 350 175 350
m 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165 | 5385.165
0 (rad) (.381 0.381 0.381 0.381 0.381 0.381
B (rad) 0.439 0.439 0.46 0.529 0.46 0.529
a (rad) 0.058 0.058 0.079 0.148 0.079 0.148
T (mm 145 145 198 371 198 371
a (mm) 2153 2153 2211 2348 2211 2348
L1 (mm) |2008.203 | 2008.203 | 2014.014 | 1981.375 | 2014.014 | 1981.375
La(mm) | 2297.797 | 2297.797 | 2407.986 | 2714.625 | 2407.986 | 2714.625

4.6. Tinh toan giai doan thi céng diic hing:

4.6.1. Tinh todn diic trung hinh hoc ciia tiét dign:

Vi qué trinh thi cOng chu diic hing trai qua rit nhiéu giai doan khac nhau, thudng
qua _méi giai doan thi ddc trung hinh hoc clia tiét dién dAm lai thay dbi.

Tinh dic trung hinh hoc giai doan 1: (Trudc khi céng cap)

Dién tich tiét dién tinh dbi trir 16

AO :A —A'gcn_Agen
Momen finh d6i véi mép dudi dam.

QA v
Sb(} =S-A gcnx Y gen Agen X Ygen

Khoang cach trong tam dén mép dudi dam:

Yo :X—

SbO_
0
Khoang c4ch trong tAm dén mép trén dam:
Vo =H =¥
Momen quan tinh dbi véi trong tAm dim:
13 2 1 2
IG = Ilh - (y gen Y'DO) xA gen (ybﬂ - Ygen) X Agen
" Tinh d&4c trwng hinh hoc giai doan 2: (Sau khi cdng cap)

Dién tich tiét dién tinh dbi:




DO AN TOT NGHIEP

&

GVHD: TS MAI LUU

A=A +n <A’

Khoang cach tir trong tdm nhém cép dén mép dudi dam:
y',=H-d'

Momen tinh cia tiét dién cép:

K = n, X A‘psx (y'ps— ybu)

D¢ 1éch tm cia tiet dién gifra giai doan 1 va giai doan 2:

C=—

A

"
Khoang c4ch tir truc trung hoa dén day dam:
Yvg = Yoo +C€

Khoéang cach trong tam dén mép trén dam:
Yig = H- Yog

Mément quén tinh cla tict dién v6i truc trung hoa:

2 ' - 2 '
[, =1, +A;xc +npsx[y ps“ng] XA

Trong do:

Ay Téng dién tich 6ng gen (cép &m) tai tiét dién dang xét

A, :Tbngdién tich bng gen (cip dwong) tai tiét dicn dang xét

Y'en :Khoang cach tir trong tm bng gen (c4p 4m) dén mép dudi didm

Y gen : Khoéng céch tir trong tAm 6ng gen (cép duong) dén mep dudi dam
& ps : Khodng cach tir trong tAm nhém cap DUL dén mép trén ddm

H : Chiéu cao dim tai tit dién dang xét.

A’ :Tbng dién tich cap du tmg luc tai tiét dién dang xét.

Yo : Khodng cdch tiY trong tAm cap dy tng lyc dén mép trén ddm.
n . : Ti s6 modul dan hdi

Ta tinh trudng hop dién hinh 13 PTHH cva mit cht (0-0) luc dang cing cép dbt
K1 (d3 c6 cap dbt K0). Con cac trudng hop con lai ta tinh todn twong tu va lap bang.




PO AN TOT NGHIEP _ GVHD: TS MAI LUU

Vi ty sb modul dan hdi: n,, =5.749
Giai doan 1:

Dién tich : Trong giai doan nay tai mat cAt SO d3 c6 4 dng gen A3 cing cap, vay
s6 6ng gen am con lai tai MC S0 1a 28 bng, s6 bng gen duong bing 0.

87° xm

Ag=A ~A'—~A, =12522375-28x ~0=12355924 mm?

Toa dd trong tdm nhém éng gen (cap 4m) déi v6i mép dudi dém:
V' gen =3675mm
Momen tinh d&i véi mép dudi dim:

87 xm

S,, =2.274x10" —28x x3675—0=2.213x10"mm’.

Khoang cach trong tam dén.mép dwi dam:

G
g, = 223071991 163mm
12355924 |
Khoéang cach trong thm dén mép trén dim: -
¥, =3800-1791.163=2008.837 mm

Momen quan tinh d6i v&i trong tdm dam:

nx 87

1, = 2.81x10" (3675 -1791.163)" x 28 ~0

=2.748x 10" mm"
Giai doan 2:
~ Tinh lbc cang céap xong tai cac dbt. Tai mit cAt SO khi thi cong d6t K1 va d4 cing
cap xong c6 4 bo cap.
Dién tich :
A, =12355924 +5.749x4x1601.6 =12392754 mm®
Toa do trong tAm nhém cép ddi véi mép dudi dam:
'y =3800-125=3675mm
* Momen tinh ddi v6i mép dudi dam:

K = 5.749><4x1601.6><(3675—1791.163) = 69382458 mm’




DO AN TOT NGHIEP

GVHD: TS MAILUU

D& I€ch tAm cua tiét dién gifta giai doan 1 va giai doan 2:

.. 69382458
12392754

=5.599mm

Khoang cach trong tam dén mép dudi dim:

Vi =1791.163 +5.599=1796.762 mm

Khoang céch trong tdm dén mép trén dim:

¥, =3800—-1796.762 = 2003.238 mm

Momen quéan tinh doi voi trong tAm dam:

I, =2.748x10" +12355924 x5.599° +5.749x (3675~1796.762)" x 4x1601.6

=2.748x 10" mm*

Bang 4.36. Bang tong hop dién tich mit cit ngang giai doan 1 (Ag)

, POT THI CONG

Mat cit
KO K1 K2 K3 K4 K5 K6 K7
S0-S0' | 12355924 | 12367813 | 12379703 | 12391592.07 | 12403481 | 12427260 | 12451039 | 1247481
SI1-S1' | 11068524 | 11080413 | 11092303-| 11104192.07 | 11116081 | 11139860 | 11163639 | 1118741
S2 10339613 | 10351503 | 10363392.07 | 10375281 | 10399060 | 10422839 | 1044661
S3 9703302.7 | 9715192.069 | 9727081 | 9750860 | 9774639 | 979841
S4 * 9159592.069 | 9171481 | 9195260 | 9219039 | 9242811
S5 8641281 | 8665060 | 8688839 | 871261¢
$6 8260260 | 8284039 | 830781¢
87 7973439 | 799721%
S8 785381¢
2’ 10339613 | 10351503 | 10363392.07 | 10375281 | 10375281 | 10399060 | 1042283
3! 9703302.7 | 9715192.069 | 9727081 | 9727081 | 9750860 | 977463¢
sS4 9159592.069 | 9171481 | 9171481 | 9195260 | 921903¢
S5' 8641281 | 8641281 | 8665060 | 868883¢
S6 8236481 | 8260260 | 828403¢
S7 7949660 | 797343¢
S8’ 7830036
Béng 4.37. Bang tong hop momen tinh d6i véi mép dudi dim giai doan 1 (So)

Mt DOT THI CONG

ct K0 K1 K2 K3 K4 K5 K6 K7
S0-S0' | 22E+10 { 2.2E+10 | 2.23E6+10 | 2.24E+10 | 2.25E+10 | 2.26E+10 | 2.275+10 | 2.27E+10
S1-SI' | 1.6E+10 | L.6E+10 | 1.63E+10 | 1.64E+10 | 1.65E+10 | 1.65E+10 | 1.66E+10 | 1.67E+10




pO AN TOT NGHIEP

1.34E+10

52 1.3E+10 | 1.33E+10 1.34E+10 | 1.35E+10 | 1.36E+10 | 1.36E+10
53 1.09E+10 | 1.IE+10 | 1.1IE+10 | I.LIIE+IG | 1.12ZE+10 | 1.12E+10
S4 9.13E+09 | 9.18E+09 | 9.24E+09 | 9.3E+09 | 9.36E+09
S35 7.58E+09 { 7.63E+09 | 7.68E+09 | 7.73E+09
S6 6.5E+09 | 6.55E+09 | 6.6E+09
S7 5.75E+09 | 5.8E+09
S8 5.45E+09
s52' 1.3E+10 | 1.33E+10 | 1.34E+10 | 1.34E+10 | 1.35E+10 | 1.36E+10 | 1.36E+10
S3 LO9E+10 | 1.1E+10 | 1.IE+10 | 1.11E+10 | 1.12E+10 | [.12E+10
54 9.13E+09 | 9.18F+09 | 9.24E+09 | 9.3E+09 | 9.35E+09
55' 7.58E+09 | 7.63E+09 | 7.68E+09 | 7.73E+09
56 6.5E+09 | 6.55E+09 | 6.6E+(9
s7* 5.75E+09 | 5.8E+09
S8 5.45E+09
Bang 4.38. Bang tong hop momen quan tinh dbi véi TTH coa tiét dién giai doan 1
(Io)

Mit POT THI CONG

| it Ko | Kl K2 K3 K4 K5 K6 K7

180-S0' | 2.7E+13 | 2.8E+13 | 2.76E+13 | 2.76E+13 | 2.77E+13 | 2.78E+13 | 2.78E+13 | 2.79E+13

S1-S1' | 1.8E+13 | 1.8B+13 | 1.85E+13 | 1.85F+13 | 1.86E+13 | 1.87E+13 | 1.87E+13 | 1.88E~+13
52 14E+13 | 1.42E+13 | 1.42B+13 | 1.43E+13 1.43F+13 | 1.44E+13 | 1.45E+13
53 1.09E+13 | 1.IEH13 | 1.1E+13 | 1L.11E+13 | 1.11E+13 { 1.12E+13
S4 8.53B+12 | 8.57E+12 | 8.62E+12 | 8.67E+12 | 8.71E+12
S5 6.56E+12 | 6.6E+12 | 6.64E+12 | 6.69E+12
S6 5.26E+12 | 5.29E+12 | 5.33E+12
S7 438E+12 | 4.41E+12
S8 401E+12
52! 14E+13 | 1.42E+13 | 1.42E+13 { 1.43E+13 | 143E+13 | 1.44E+13 | 1.44E+13
S3! 1.09E+13 | 1.IE+13 | 1.1E+13 | 1IE+13 [ LI1E+13 | LLI1E+3
§4' 8.53E+12 | 8.57E+12 | 8.6E+12 | 8.65E+12 | 8.69E+12
55 6.56E+12 | 6.59E+12 | 6.63E+12 | 6.67E+12
S6' 5.24F+12 | 5.28E+12 | 5.32E+12
ST 437E+12 | 4.4E+12
S8 4 01E+12
Béng 4.39. Bang tdng hop dién tich mit cét ngang giai doan 2 (Ag)

Mat v DOTTHE GONG oo | e

| cdt KO K1 K2 K3 K4 K5 K6 K7

$0-S0'  1.2E+07 | 1.2E+07 | 12490194 | 12538914 | 12587633 | 12648243 | 12708852 | 12769461

SVTH: LE QUANG NHAT
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GVHD: TS MAI LUU

SI-S1' | 1LIE+07 | 1.1IE+07 | 11202794 | 11251514 | 11300233 | 11360843 | 11421452 | 11482061
S2 1EH07 | 10425163 | 10473883 | 10522603 | 10583212 | 10643821 | 10704430
S3 9740133 | 9788853 | 9837573 | 9898182 | 9958791 | 10019400
S4 9196422 | 9245142 | 9305751 | 9366360 | 9426970
S5 8678112 | 8738721 | 8799330 | 8859939
S6 8297091 | 8357700 | 8418309
S7 8010269 | 8070878
S8 7890648
2! IE+07 | 10425163 | 10473883 | 10522603 | 10559433 | 10620043 | 10680652
S3' 9740133 | 9788853 | 9837573 | 9874403 | 9935012 | 9995621
S4' 9196422 | 9245142 | 9281973 | 9342582 | 9403191
85’ 8678112 | 8714942 | 8775551 | 8836160
S6' 8273312 | 8333921 | 8394530
S7' 7986491 | 8047100
S8’ 7866869
Bang 4.40. Bang tong hgp khoang cch tir TTH dén mép trén dém giai doan 2 (yi,)
Mt POT THI CONG
cét. KO K1 K2 K3 K4 K5 K6 K7
S0-S0' | 2603.24 { 1992.37 | 1981.589 | 1970.891 | 1960.275 | 1951.48 | 1942.77 | 1934.142
SI-SI' | 1834.13 | 1822.87 | 1812.118 | 1801.458 | 1790.889 | 1782.002 | 1773.209 | 1764.509
S2 1727.02 | 1715.943 | 1705.407 | 169497 | 1685.978 | 1677.089 | 1668.302
S3 1629.848 | 1619.021 | 1608.77 | 1599.685 | 1590.709 | 1581.843
S4 1542338 | 1531.42 | 1522.26 | 1513.219 | 1504.293
S5 1456.15 | 1446.391 | 1437.289 | 1428.312
S6 1387.446 | 1377.741 | 1368.721
S7 1333232 | 1323.588
S8 1305.321
S2' 1727.02 | 1715.943 | 1705.407 | 1694.97 | 1683.274 | 1674.38 | 1665.588
S3' 1629.481 | 1618.474 | 1608.045 | 1596.469 | 1587.492 | 1578.624
S4' 1542.338 | 1531.42 | 1519.964 | 1510.914 | 1501.981
S5’ 1456.15 | 1444.299 | 1435.187 | 1426.201
S6' 1385.528 | 1375.808 | 1366.777
S7' 1331.441 | 1321.782
Sg' 1303.587
Bang 4.41. Bang tdng hop khoang cach tir TTH dén mép dudi dim giai doan 2
(yve)
| Mat | DOT THI CONG




pO AN TOT NGHIE GVHD: TS MAILUU
cat K0 Kl K2 K3 K4 K5 K6 K7
S0-SO' | 1796.76 | 1807.63 1 1818.411 | 1829.109 | 1839,725 | 1848.52 | 1857.23 | 1865.858
S1-S1' | 1465.87 | 1477.13 | 1487.882 | 1498.542 | 1509.111 | 1517.998 | 1526.791 | 1535.491
$2 1284.98 | 1296.057 | 1306.593 | 1317.03 | 1326.022 | 1334.911 | 1343.698
S3 1130.152 | 1140.979 | 1151.23 | 1160.315 | 1169.291 | 1178.157
S4 1001.662 | 1012.58 | 1021.74 | 1030.781 | 1039.707
S5 881.85 | 891.609 | 900.711 | 909.688
S6 792.554 | 802.259 | 811.279
S7 726.768 | 736.412
S8 698.679
S2! 1284.98 | 1296.057 | 1306.593 | 1317.03 | 1328.726 | 1337.62 | 1346.412
S3' 1130.519 | 1141.526 | 1151.955 | 1163.531 | 1172.508 | 1181.376
S4' 1001.662 | 1012.58 | 1024.036 | 1033.086 | 1042.019
S5' 881.85 | 893.701 | 902.813 | 911.799
S6' 794.472 | 804.192 | 813.223
s7' 728.559 | 738.218
58’ 700.413
Biang 4.42. Bang tbng hop momen quén tinh ddi voi TTH cia tiét dién (I,)
Mat POT THI CONG
cét K0 K1 K2 K3 K4 K5 K6 K7
17'80-80' | 2.7E+13 | 2.8B+13 | 2.76E+13 | 2.76E+13 | 2.77E+13 | 2.785+13 | 2.79E+13 | 2.79E+13
91-S1' | 1.8E+13 | 1.8B+13 | 1.85E+13 | 1.85E+13 | 1.86E+13 | 1.87E+13 | 1.87F+13 | 1.88E+13
S2 1 4F+13 | 1.42E+13 | 1.42E+13 | 1.43B+13 | 1.43E+13 | 1.44E+13 | 1.45E+13
S3 1.09E+13 | 1.IE+13 | 1.IE+13 | 1.11E+13 | L11E+13 | 1LI2E+13
S4 8 53E+12 | 8.57E+12 | 8.62E+12 | 8.67E+12 | 8.72E+12
S5 6.56E+12 | 6.6E+12 | 6.65E+12 | 6.69E+12
S6 526F+12 | 5.29E+12 | 5.33E+12
S7 438E+12 | 4.41E+12
S8 | 4.02E+12
S2' 14E+13 | 1.42E+13 | 1.42E+13 | 1.43E+13 | 1.43E+13 | 1.44E+13 | [.44E+13
S3' 1.09E+13 | 1.IE+13 | 1.1B+13 | 1.1E+13 | 1.11E+13 | 1.11E+I3
S4' 8.53E+12 | 8.57E+12 | 8.6F+12 | 8.65E+12 | 8.7E+12
S5’ 6.56E+12 | 6.59E+12 | 6.63E+12 | 6.68E+12
S6' ' 5.24F+12 | 5.285+12 | 5.32E+12
S7' 437E+12 | 4.4E+12
S8’ 4.01E+12

129
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4.6.2. Tinh todan MMUS cdp DUL:
Trudng hop nay ta tinh mét mat cho dim ciing sau, do d6 tdn tai cac méat mat ung

sut sau:
MAt mét tmg sudt tire thi:
MAt mét {mg suét do ma sat: Af
MAt mat g suft do thiét bi neo: Af
Mét mét ing suét do co ngén dan hdi: Af g
MAét mat ing sudt theo thoi gian:
Mét mét tmg suét do co ngot: Af
Mét mat ting suét do tir bién ciia bé tong dam: Af o
Mét mat ttng suit do tu chiing ctia ¢t thép du ung lyc Af

Cac bd cap du ting lyc d61 xitng nhau tirng ¢dp qua truc nén ta chi cén tinh cho 1
bén cdp sau d6 nhén d6i cac gia tri mat mat d4 tinh.

4.6.2.1. Tinh todn MMUS do ma sét (Afor).

P1
s
\&/
!Huf” Pl
g
P1-dP!

P2

== —== 7 dPt

Hinh 4.21. MAt mat Gng suét do ma sat & doan cong
Mét mat ing sult do ma sat gitta bé thép dy tng luc va éng gen duge x4c dinh
nhu sau:

Af o= fpj[l - e'““*”“)] (TCVN 11823-5:2017 — 9.5.2.2.2)

P

Trong dé:

TRANG: 130

MSSV: 15T11090015
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£,;: Ung sut trong thép DUL khi kich, fpj = 1302 (MPa)
x: DO dai b6 thép DUL tir ddu kich dén diém bit ky dang xét (mm)
k: Hé s6 ma sat lic (tinh trén mm dai ciia b6 thép), k = 6.6 x 107
1 Hé s6 ma sat, p=0.25
o« Tdng gia tri tuyét dbi cua thay ddi géc duong cdp DUL tir dAu kich dén diém
dang x¢t (radian).
- Tinh toan tiéu biéu bo cap 102 tai mat cht S0, cac cép con lai tinh todn twong tu

va 1ap bang.

Ta cé;

Chidu dai b6 thép DUL 102 tix dAu kich dén diém mat cét SO: x=7508 mm

Gia trj tuyét dbi ctia goc a: 0.09 rad

Vay gia tri MMUS do ma sat:

Af =t [l -l } = 1302><[1 e

6.6X10'7><7508+0.25><0.09) }

=35

254 MPa

‘Béng 4.43, Bang tbng hop MMUS do ma sét

Mt ot pOT THI CONG
KO | Ki K2 K3 K4 KS K6 K7
S0-SO' | 3.861 | 35254 | 61.553 | 84.875 | 106.061 | 125.997 | 144.536 | 162.498
SI.ST' | 0 | 31486 | 57.864 | 81.255 | 102.504 | 122.499 | 141.093 | 156.108
§2-s2 | 0 0 55398 | 78.835 | 100.127 | 120.161 | 138.792 | 156.843
$3-83 | 0 0 0 76411 | 97.744 | 117.819 | 136.487 | 154.574
S4-84' | 0 0 0 0 95358 | 115.472 | 134.177 | 152.299
$5-85' | 0 0 0 0 0 112,728 | 131.476 | 149.641
$6-86' | 0O 0 0 0 0 0 128.769 | 146.976
§7-s7 | 0 0 0 0 0 0 0 | 143922
$8-S8 | 0 0 0 0 0 0 0 0
4.6.2.2. Tinh todn MMUS do ép sit neo (dpy):
SVTH: LE QUANG NHAT MSSV: 151090015 TRANG: 131
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DfpA

LpF

Hinh 4.22. So db tinh MMUS do ép sit neo

Vi x 14 diém ma tai d6 soi cap khong con di chuyén nita khi tudt neo,

D9 ép xit neo thudng nim trong khoang 3 — 10 mm, thuong A =6 mm.

Cang mot dau tinh v&i 1A (ké ca cang 2 du nhung khong luan phién)

Cang 2 dau luan phién tinh v&i 2A.

Chi tinh khi trén todn soi cap khong c6 ma sat véi thanh 6ng, do d6 Aga chi ké
vao khu vue dau dim,

Hau hét cac bé cap duoc kéo ca hai diu, do d6 ta c6 thé dung cdng thirc trung
binh:

A
Afyy ==~ E,, (TCVN 11823-5:2017 - 9.5.2.1)

Trong dé:

L: Chiéu dai b6

AA: D06 tut neo, AA = 6mm

Eps: Modul dan hdi clia cbt thép DUL, Eps = 197000MPa

Tinh todn tiéu biéu cap 101 tai mat cit SO, céc cap con lai tinh toan tuong ty va

18p bang,
Ta co:

Chidu dai b6 cap: L = 4500 mm

Viy: Apr:%Eps = 45600 x 197000 = 262.667 MPa

Béng 4.44. Bang tdng hgp MMUS do ép sit neo

So hiéu
cap
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| At | 262667 | 1576 | 112.571 | 87556 | 69.520 | 57.659 | 48.245 | 41.474 |

4.6.2.3. Tinh MMUS do nén dan hoi (Afpes):

Qua trinh cing cap s& dugc gia thiét cing 1 1an 4 bd d6i & timg phan doan theo
thi tw tir 101, 102,...,108. Khi céng kéo cac bo cap khong ddng thoi thi cac bo cing
kéo cang vé& sau s& anh huong t6i dién bién ting sudt va bién dang ciia cac b6 kéo trude
do.

Déi véi ddm cang sau, mat mat (mg suét do nén dan hdi duge tinh theo cdng thirc

N-1 E_
Af g = N X Ep 3

C

Trong do:

N: s6 [4n céing cap cé cic dic trung hoan toan gidng nhau cing tai cac thoi diém
khac nhau lam cho dim bién dang.

foep: Ung sudt bé tong & trong tdm cac bo thép dy tng luc do luc du Gng lyc sau

khi nha kich va trong lwong ctia ddm céing sau:

2
p  PBld,-y M
fcgpm_::# ( pIG 10) + IDCI(dps”“Yto)

0
Dy tng lyc: P, =1 xA |
£, =1, —AL, —Af, —Af

Do khdi luong kha 16n va dé trdnh giadi 13p, nén ding cdng thirc tinh sau dé xac
dinh Afpes:

2
Af = N - 1>< Apsfpj |:ID+(dps _yro) Ao} - (dps “yfo)(MD01+MCLL+MCE)A0
pES E.
2N Aps [ID+(dps _yfo)z A0:|+EELAOIO

ps

Trong do:

N: S& 14n cang cap c6 cac dic trung hoan toan gidng nhau cing tai cic thoi diém
khiic nhau lam cho dim bién dang, N = 32.

Mpei + Mewr + Mce: Momen do trong lugng ban than dam, tai trong xe dic va
tai thi cdng & TTGH sir dung,.
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Aps: Tong dién tich coa bo cap DUL ting sudt trude tai mdi mit ct.
Foi: Modul dan hdi bé tong theo thoi gian

Ta tinh todn cho mét mat cit SO cdp ¢ momen max khi thi cong d6t K7, cde mat

cit con lai tinh toan twong ty va 14p bang:
Ta c¢6: £*c = 50 MPa, modul dan héi dat duoc dén gia tri:
E;=0.0017 x K, xy? x 2% =0.0017x1x 2354.5" x 50°* =34269.39MPa

Ta céd: Ag=12474818 mm?
yio = 1976.872 mm
Io=2.792x 10" mm*
dps = 3675 mm
Mopct + Mews + Mceg = -3.374 x 101" Nomm,
Aps =32x1601.6=51251.2 mm?
fi; = 1302 MPa

2
N-t1 Apsfpjl:10+(dps "yro) Ao] - (dps - "m)(MDc1+MCLL+MCE)_A0
X

Af .=
pES E )
2N Aps [EU+(dps 7})!0)2 AO}+EELA()IU
ps
51251.2(1302-162.498 — 41.474) x (2.792x10° +1698.128" x 12474818)
39 1 —1698.128x(—3.374xIO‘“)x12474818
= X
2x32 51251.2x[2.792 x 10" +1698.128% x }24’?4818]+ EgﬁEx 12474818 2.792 x 1 0F
197000
=24 135MPa
Bang 4.45. Bang téng hop MMUS do nén dan hdi
poOT KO0 K1 K2 K3 K4 K5 K6 K7
Afprs 101 102 103 104 105 106 107 108
S0-S0' | 1.72 548 | 8.835 | 12.05 14.842 | 17.708 | 19914 | 24.135
SI-S1' | 3.078 | 7.234 | 11.089 | 14765 | 17.903 | 21.119 | 23.501 28.21
S2 4942 | 8743 | 12.694 | 16.021 | 19486 | 22.17 27.296
S3 5712 | 9.644 13.39 17.077 | 20002 | 25.548
S4 6.44 10.077 | 14.134 | 17.268 23.11
S5 7.058 10.762 14.3 20.279
S6 7.774 10.806 | 16.855
S7 8.127 12.711
S8 8.813
S2! 4942 1 8743 | 12.694 | 16.021 | 19.485 | 22.168 | 27295
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 134
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5712 9.644 13.39 17.075 19.998 25.547

S3'

S54' 6.44 10.077 14.133 17.266 23.109
S5 7.058 10.761 14.299 20.277
S6' 7.774 10.805 16.854
S7 8.127 12,711
58' 8.813

thac

4.6.2.4. Tinh MMUS do co ngot (Afpsn):
Af o=, B K, (TCVN 11823-5:42017 ~ 9.54.2.1)

sh™"ps™ id
Trong d6:

¢sn: Bién dang co ng6t clia bé tong xay ra tir lic cing cap dén cubi thoi ky khai

Eps: Modul dan hdi cap DUL, Eps = 197000MPa
Kia: Hé s6 mat cit chuyén dbi cha bé tong ddm

Ta tinh todn cho mdt mit ¢t SO cap ¢6 momen max khi thi cong @6t K7, céc mat

- ¢4t con lai tinh toan tuong ty va 1ap bang.

- thac)

Hé s6 kich thude: k= 1.45 - 0.00SI(V/S) =1.45-0.0051x302.425=0.402
Gia tri ks tinh todn: ks = 1.

Hé s6 do 4m trong qua trinh co ngot: k,,=2.00 - 0.014H

Trong d6:

H: P6 4m twong dbi, H = 80%

Vay: k., ,=2.00-0.014H=2.00 - 0.014x80 = 0.88

Hé sb xét dén anh hudng phat trién cudng do bé tong 1én bién dang co ngét:

t

K= 00 058k f
12x iy
0.145% £, +20

Trong dé:

t: Tudi bé tong tai thoi diém khao sat (thoi diém cing cap dén cudi thoi ki khai

,1=9940 ngay -

fci: Cudng do chiu nén cha bé tong tai thii diém truyén luc cap DUL,




. ; 9940
ay: ky = N -
1zx(100“0‘58xﬁ’J+‘f IZx[wO 0'58X50)+9940

0.145x £, 0.145x 50

Hé s6 xét dén anh hudng cudng do bé tong dén khi két cdu chiu tai:

K, = 35 |
7+ fci
Trong do:

f’ci: Cudng d6 chiu nén cia bé tong lic truyén v,
f’ci - f’c =50 MPa

35 35

= =0.614
7T+E 7450

Viay: k, =

Ung bién do co ngot:

£ =k K, kK, 0.48x107

=1x0.88x0.614x0.997 % 0.48x 10~ = 0.000259
H¢ s6 d 4m trong qua trinh tir bién:k,_= 1.56 - 0.008H
Trong doé:

H: P dm tuong 461, H = 80%

Vay: k,,= 1.56 - 0,008H = 1.56 - 0.008x 80 = 0.92
Hé sb tir bién:

v, (L) = L9k k, kJ ;" "
=1.9%1%0.92x0.614x0.997 x88"1"* = 0.631

Hé s6 chuyén ddi mat cét;

1

Kid -

2
E_A A (d -
1+ 2B 1 (4 Ye) [1+ 0.7y, (41} ]
B, A, 1,
Trong do:
Eps: Modul dan hdi cap DUL, Eps = 197000MPa

0.997
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Eei: Modul dan hdi bé téng qua mdi giai doan thi céng, Eei = 34269.39 MPa

Aps: Dién tich cdp DUL ctia m8i mit cat qua mbi giai doan thi cong, Ap=51251.2

mm
Ag: Dién tich tiét dién giai doan 2, Ag = 12769461 mm?
Ig: Momen quén tinh dm giai doan 2, I =2.794 x 105 mm*
dps: Khoang cach tlr trong tdm nhom cap dén mép trén dam, dps = 125 mm
yi: Khoang cach tir TTH dén mép trén dam, yi = 1934.142 mm
wh(if , ti): HE sb tir bién ciia ddm
Vay:

K., = !

id 2
By Au| 1y A (o)
1+ E*’ A {H 3 [1+ 0.7y, (t.t;) ]

1

|, 12769461x (125 ~1934.142)’
2.794x10"

N 197000 N 51251.2
34269.39 12769461

=0.922

J[1+0.7x0.631]

MMUS do co ngot:
Af o= |gsh|EpsKid
=0.000259|x197000x 0.922 = 47.043MPa

Bang 4.46. Bang tbng hop thoi gian 1am viée clia bé tong tir khi céing cap dén cudi
thoi ki khai thac

Thﬁri' Th(‘Ji’ Th(‘)i’ Thbi' Th(‘ﬁ( Th(‘}i’ Th(‘:fi, Th(‘ji’
Tén gian dbt | gian dbt | gian d6t | gian d0t | gian dot | gian dot | gian dot | gian dot
dot KO K1 K2 K3 K4 K5 K6 K7
(ngay) | (ngdy) | (ngay) | (ngdy) | (ngdy) | (ngdy) | (ngdy) | (ngay)
KO 9989 9982 9975 9968 9961 9954 9947 9940
K1 9993 9986 9979 9972 9965 9958 9951
K2 9993 9986 9979 9972 9965 9958
K3 9993 9986 9979 9972 9965
K4 9993 9986 9979 9972
K5 9993 9986 9979
Ké 9993 9986
%7 T 9993

| 137
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Bang 4.47. Bang téng hop bién dang co ngét ctia bé téng dam

GVHD: TS MAI LUU

o POT THI CONG
Mateat 43 K1 K2 K3 K4 K5 K6 K7
S0-S0' | 0.00035 | 0.00029 | 0.000268 | 0.000259 | 0.000259 | 0.000259 | 0.000259 | 0.000259
S1-S1" | 0.00035 | 0.00029 | 0.000268 | 0.000259 | 0.000259 | 0.000259 | 0.000259 | 0.000259
$2-S2' 0.00049 | 0.000313 | 0.000278 | 0.000262 | 0.000259 | 0.000259 | 0.000259
$3-83' 0.000493 | 0.000313 | 0.000278 | 0.000262 | 0.000259 | 0.000259
S4-S4' 0.000493 | 0.000313 | 0.000278 | 0.000262 | 0.000259
85-85' 0.000493 | 0.000313 | 0.000278 | 0 000262
S6-S6' 0.000493 | 0.000313 | 0.000278
$7-S7' 0.000493 | 0.000313
$8-S8' 0.000493
Bang 4.48, Bang tong hop hé s6 mit cét chuyén déi
L DOT THI CONG
Mitelt TR T2 6 [’ |6 Tk [
S0-SO" | 0.985 [0.975(0.966 | 0.957 | 0.948 | 0.939 | 0.93 | 0.922
S1-S1' ] 0,984 | 0.971| 0.96 | 0.95 | 0.939 | 0929 0.919 | 0.91
S2 0.975 | 0.965 | 0.954 | 0.943 | 0.932 | 0.921 | 0.911
S3 ' 0.973 | 0.961 | 0.949 | 0.938 | 0.925 | 0.913
S4 0.97 |0.957 | 0.944 | 0.931 | 0.918
S5 0.967 | 0.952 | 0.938 | 0.924
S6 0.964 | 0.948 | 0.932
S7 0.962 | 0.944
S8 0.961
S2' 0.975 | 0.965 | 0.954 | 0.943 | 0.932 | 0.921 | 0.911
S3' 0.973 | 0.961 | 0.949 [ 0.937 | 0.925 | 0.913
S4' 0.97 | 0.957 | 0.944 | 0.931 | 0.918
S5 0.967 | 0.952 | 0.938 | 0.924
S6' 0.964 | 0.948 | 0.932
s7' 0.962 | 0.944
S8 0.961
Béng 4.49. Bang tng hop MMUS do co ngét
o, POT THI CONG
Mat cat
' KO K1 K2 K3 K4 K5 K6 K7
S0-S0' | 67.722 | 55.51 | 51.001 | 48.829 | 48.37 | 47.911 | 47.451 | 47.043
S1-S1' | 67.653 | 55.282 | 50.684 | 48.472 | 47.911 | 47.4 | 46.80 | 46.431
S2 94.693 | 59.503 | 52.247 | 48.672 | 47.553 | 46.992 | 46.482
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 138
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S3 04,499 | 59.256 | 51.973 | 48.414 | 47.196 | 46.584

sS4 94207 | 59.01 | 51.699 | 48.053 | 46.839
S5 93.916 | 58.701 | 51.371 | 47.691
S6 93.625 | 58.455 | 51.042
s7 9343 | 58.208
S8 93333
2" 94.693 | 59.503 | 52.247 | 48.672 | 47.553 | 46.992 | 46.482
S3" 94.499 | 59.256 | 51.973 | 48.362 | 47.196 | 46.584
S4' 94.207 | 59.01 | 51.699 | 48.053 | 46.839
S5! 93.916 | 58.701 | 51.371 | 47.691
S6' 93.625 | 58.455 | 51.042
S7' 9343 | 58.208
33 - 93.333

4.6.2.5. Tinkh MMUS do tir bién (Afocr):

£

CEP

w, (4t )K,y (TCVN 11823-5:2017 - 9.5.4.2.3)

pCD

E
Af = 2
E

Trong do:
Eps: Modul dan hdi cap DUL, Eps = 197000 MPa
E.i: Modul dan hdi bé tdng qua mdi giai doan thi cong, Eci = 34269.39 MPa

: Ung sudt bé tong

ngP

Ta tinh toan cho mét mit ¢t SO cdp bién ¢ momen max khi thi cong d6t K7, céc

mat cAt con lai tinh toan tuong ty va lap bang.

Luc kich khi vira cdng cép xong:
P, = (£, Af - Af, - AT A

= (0.75 x1860-24.135-41.474 w162.498)>< 512512
= 59804667 N

Ung sut bé tdng & trong tdm cdc bo cap DUL khi vira cdng cap:

yw'dE)

I Pi( A )2+MDC+IVIICLL+MCE(

Pi: Luc kich khi vira céng cap xong

GVHD: TS MAI LUU
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Ao: Dién tich mit cét ngang tiét dién giai doan 1, Ao = 12474818 mm?

To: Momen quén tinh giai doan 1, [p=2.792 x 10"* mm?*

yio: Khoang cach tit TTH dén mép trén ddm, yio = 1976.872 mm

dps: Khoéng cach tir trong tdm nhém cap DUL dén mép trén dam, dps = 125 nun

Mpct + McLr + Mce: Momen do trong lwgng ban than dim, tai trong thi c6ng
tai trong xe dic & TTGH st dung, Mper + Mol + Mo = -3.374 x 10'° N.mm

Vay:

] P oy Mo ML M .
= - I_l(yiﬂ_dps) 4+ M ICLL CE (Yto'dps)
0 o 0 ]
-3.374x10"
- 2804667 39804667 (1976.872-125)’ +m—m——’ ; |(1976.872 ~185.75)
12474818 2.792x10 2.792x10
=-9.903MPa
Viay:
— EPS
AprRW E ' fcgp \PI) (t’ti )Kid
1
= mx [-9.903|x 0.66x 0.922 = 34.642 MPa
34269.39
Bang 4.50. Bang téng hop lwe kich cap
Mt ot POT THI CONG
C
area K0 K1 K2 K3 K4 K5 K6 K7
P; (Mpa) 101 102 103 104 105 106 107 108
SO-SO' | 7218424 | 1.5E+07 | 23294458 | 31020276 | 38584722 | 45881458 | 53020231 | 5980466
SI1-S1' | 7209724 | 1.SE+07 | 23251138 | 30950702 | 38486672 | 45750345 | 52859373 | 5959581 ¢
$2-82' 7693907 | 15578084 | 23322403 | 30928715 | 38289643 | 45491539 | 5233935:
$3-S3' 7824258 | 15618355 | 23292786 | 30753359 | 38052767 | 4501655¢
S4-84' 7845232.6 | 15601506 1 23166593 | 30571341 | 37664571
$5-85' 7835380 | 15517672 | 23029945 | 30262501
$6-S6' 7795557 { 15432672 | 2281376,
$7-87' 7750841 | 1529642(
$8-S8' 7692747
Bang 4.5 I.Ung suét bé 0ng ¢ trong tdm b6 cap DUL
feep 101 102 103 104 105 106 107 108
S0-S0' | -0.839 | -2.357 | -3.723 | -5.038 | -6.157 | -7.313 | -8.231 | -9.903
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 140
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S1-S1' | -1.288 | -3.072 | -4.64 -6.147 | -7.411 | -8.717} -9.722 | -11.603
S52-82 -1.706 1 -3.592 | -5.249 | -6.677 | -8.115 ] -9.242 | -11.295
S53-83' -1.907 | -3.971 | -5.575 | -7.163 } -8.419 | -10.644
S4-54' -2.087 | -4.178 | -5.925 1 -7329 | 9713
55-85' -2.219 | -4.488 | -6.068 | -8.581
S6-S6' -2.377 ¢ -4.556 | -1.113
| S7-S7 -2.414 | -5.317
. §8-S§' -2.576

Bang 4.52. Bang téng hop MMUS do tir bién khi vira cing cap xong

. CAP :

Mateat =67 T 702 | 103 | 104 | 105 | 106 | 107 | 108
S0-SO' | 5.81 | 11711 | 15.878 | 19.706 | 23.286 | 26.882 | 29.483 | 34.642
SI.SI' | 891 | 15201 | 19.665 | 23.868 | 27.763 | 31.702 | 34.412 | 40.06
$2-52 20.043 | 20376 | 23.748 | 26.676 | 30.565 | 33.665 | 39.986
$3-53' 22359 | 22.433 | 25.001 | 28.466 | 31.471 | 38.435
$4-54' 24394 | 23.504 | 26.526 | 28.909 | 36.034
35-85' 25.856 | 25.116 | 26.993 | 33.593
$6-S6' | 27611 | 2539 | 31.44
YE | 27.983 | 29.505
$8-S8' 29.83

4.6.2.6. Tinh MMUS do ching nhdo (ANpr):

£ (f
Af = K—pt[fi‘ -O.SSJ (TCVN 11823-5:2017 ~9.5.4.2.3)

LA Tpy

Trong d6:
-fpt: Ung suft trong cap DUL ngay sau khi truyén

fpr = 0.55 x fy = 0.55 x 0.9 x 1860 = 920.7 MPa

foy: Cudng d¢ chay déo cua cap DUL, fpy = 1674 MPa
K1 = 30: Cép DUL ¢6 db chiing nhio thip

£.(f
Vay: Af, = 2| 22 5 :?El(?ﬂ_o.sstompa
K, {1, 30 | 1674

Vay MMUS do cdp DUL c6 gid tri bing 8 MPa,
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4.6.3. Tong MMUS:

4.6.3.1. MMUS tire thoi:

2( AL, +AL )AL

GVHD: TS MAI LUU

Bang 4.53. Bang tong hop MMUS tic thoi

Mat cht 101 102 [03 104 105 106 107 1(
SO-SO' 1534776 { 391.188 | 357.083 | 356.912 | 366.022 | 385.02 | 405.476 | 437
SI-S1' | 528.412 | 385.406 | 351.959 | 352.387 | 361.969 ; 381.435 | 402.177 | 42~
S52-82! 320.142 | 344.681 | 345.476 | 355.333 | 375.126 | 396.244 | 423,
S3-83' 230.854 | 337.578 | 347.936 | 368.033 | 389.466 | 417.6
S54-54' 181.552 | 339.851 | 360.396 | 382.112 | 410.65¢
$5-85° 146.116 | 351.536 | 373.742 | 402.509
S6-56 123.092 | 364.834 | 393.755
S7-S7' 104.617 | 383.503
S8-S8' 91.761

4.6.3.2. MMUS theo thoi gian:

AL r = Af g+ A

pCD

+ AL,

Béng 4.54. Bang tong hop MMUS theo thi gian ngay sau khi cing cap

Aftr g | 2 | 103 104 105 106 107 | 108
{Mpa)

S0-SO' | 81.532 | 75.221 | 74.879 | 76.535 | 79.656 | 82.793 | 84.934 | 89.685
SI-S1' | 84.563 | 78483 | 78349 | 8034 | 83.674 | 87.102 | 89302 | 94.491
$2-82 122.736 | 87.879 | 83.095 | 83348 | 86.118 | 88.657 | 94.468
3.3 124.858 | 89.689 | 85.064 | 84.88 | 86.667 | 93.019
S4-S4' 126.601 | 90514 | 86.225 | 84.962 | 90.873
$5-S5' 127.772 | 91.817 | 86.364 | 89.284
S6-56 129.236 | 91.845 | 90.482
757 129413 | 95713
$8-S8' 131.163

4.6.3.3. Téng MMUS:

Af = AL, + Af o+ Af e+ Af = Af, + Afpst Afpt AL+ Af o+ Al

Béng 4.55. Bang tong hop MMUS giai doan sau khi cing cap

Afp}:

101

102

104

105

106

107

108

[03
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GVHD: T

(Mpa)

S0-SO' | 616.308 | 466.409 | 431.962 | 433.447 | 445.678 | 467.813 | 490.41 | 521.764
S1-S1' | 612.975 | 463.889 | 430.308 | 432.727 | 445.643 | 468.537 | 491.479 | 523.865
$2-S2' 442 878 | 432.56 | 429.471 | 438.681 | 461.244 | 484.901 | 518.398
$3-83' 355.712 | 427267 | 433 | 452.913 | 476.133 | 510.663
34-S4' 308.153 | 430.365 | 446.621 | 467.074 | 501.529
15-85' 273.888 | 443.353 | 460.106 | 491,793
5-S6' 252,328 | 456.679 | 484.237
87" 234.03 | 479216
8-S8' 222.924

4.7. Kiém toan giai doan thi cdng:

4.7.1. Ung sudt kéo, nén cho phép tgi thoi diém 1:

Ung sudt trong subt qué trinh thi cdng trai qua cac giai doan phai thoa man didu

kién sau day:

Ung suéit nén trong bé tdng cho phép: f, <0.6f";

Ung suét kéo trong bé tdng cho phép: £, <0.25f', <1.38MPa

Ta c6 tng sudt kéo va Ging suft nén cho phép & ting thoi diém thi cong 1a:

Bang 4.56. Bang tdng hop (mg sudt nén cho phép

£ POT THI CONG

KO K1 K2 K3 K4 K5 K6 K7

S0-S0' | 24.719 1 27.979 | 29.703 | 30 30 30 30 30
S1-S1' | 24.719 | 27.979 | 29.703 | 30 30 30 30 30
S2-S2' 21.106 | 26.415 | 28.833 | 30 30 30 30
$3-S3' 21.106 | 26.415 | 28.833 | 30 30 30
$4-S4' 21.106 | 26.415 | 28.833 | 30 30
$5-85' 21.106 | 26.415 | 28.833 | 30
$6-S6' 21.106 | 26.415 | 28.833
S7-S7' 21.106 | 26.415
$8-S8' 21.106

Bang 4.57. Bang téng hop Ong sudt kéo cho phép

g CPOTTHICONG.

KO K1 K2 | K3 | K4 | K5 | K6 K7

S0-80' 138 | 138 | 138 | 1.38 | 138 | 138 | 1.38 | 138

SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 143
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S1-ST' 1.38 138 | 138 | 1.38 | 1.38 | 1.38 | 1.38 1.38
52-582' 138 | 138 | 138 | 1.38 | 1.38 | 1.38 1.38
53-583' 1.38 | 138 | 1.38 | 1.38 | 1.38 1.38
S4-S4' 138 | 1.38 | 1.38 | 1.38 1.38
S5-S5' 1.38 | 1.38 | 1.38 1.38
S6-S6' 1.38 | 1.38 [.38
S7-S7 1.38 1.38
S8-58' 1.38

4.7.2. : Thoi diém 1: Thoi diém viva cing cdp xong:

Xe dic con ndm trén khéi (i-1) da cing cap khéi i

F(CE) P(CE}
[\ M(CE} L M(CE) /N
I !
| I
CLL CLL
! |
i |
DC - DC
f !
f I
| 0 !
Mait cit cudi dbt Mt cét cudi dbt
vira cang cap vira céng cap

Hinh 4.23. So db tai trong thdi diém 1

Ung suét thé trén bé tong:

o P B y) My Mg, Mo,
LA, I © I, 8

Ung sufit thd dudi bé tong:

Trong dé:




r
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Mpe + MerL + Mce: Moment do tai trong ban thén, tai trong xe dic va tai thi

cong d6t i & trang thai gidi han sir dung.
Khi d6 lyc cing cap con lai sau khi kich:
b= (fpj - Apr —Af = Aﬁgs )XApsi X oS
Trong do:
f Ung sufit trong b6 thép DUL sau khi kich.

Tinh toan mit cit SO sau khi ¢4 cing cap dbt K7
Luc céng cap con lai sau khi kich:

P=(£,-0F,, — A, — Af s )XA,, xcOs 0t = (1302-432.079)x 50590.95 = 44010128N

Mbc + Mcrr + Mce= 3.37 x 10" N.omm
Ao = 12474818 mm?
yoo = 1823.128 mm
oy = 1976.872 mm
Yps = 125mm
Ip=2.792 x 10" mm?*
yig = 1934.142 mm
ybg = 1865.858 mm
I, = 2.794 x 10" mm*

Ung suét thé trén d4m:

P, R(Yer ) Myt Mg, M,

ft: -A‘o Io to ig Y:g
44010128 (1976.872-125 37x10"
_ 4010128 , x(1976.8 ) 1976872~ 22719 1930 140
12474818 2.792x10 2.794x10
—~0.092MPa

Gia tri tmg sudt 4m c6 nghia 12 thé dang xé chiu nén nén so sanh véi ng sudt
nén cho phép. Nhu & trén dé tinh, ing sudt nén cho phép 1a 30 MPa va thoa diéu kién
Gng suét cho phép.

 Ung sut thé dudi dam!
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£ _EL ) Pi(y'ﬂ'ym) +MD€‘+MCLL+MCE
b Ao In bo lg bg

10128 44010128x(1976.872 125 . 1o
_ 44010128 ( g )><1823.128+ 337><]0[3
12474818 2.792x10 2.794x10
=-6.597 MPa

GVHD: TS MAILUU

x1865.858

Gid tri Ung suat 4m c6 nghia la thé dang x¢é chju nén nén so sanh voi g su

nén cho phép. Nhu & trén d4 tinh, Gng sudt nén cho phép 1a 30MPa va thda didu k'

{mg sut cho phép.

Béng 4.58. Bang tong hop lyc cing cép sau khi kich

pi . POT THI CONG
Ko K1 K2 K3 K4 K5 K6 K3
S0-S0' | 4915144 | 11646436 | 18077335 | 24053439 | 29722222 | 34885019 | 39737539 | 440101
SI-SI' | 4955914 | 11720370 | 18175363 | 24168605 | 29850926 | 35021404 | 39883764 | 441469,
$2-82' 6264717.1 | 7715719 | 6944494.3 | 18113297 | 29556298 | 29756223 | 2890057.
$3-83' 6767859.4 | 12188562 | 18072317 | 23564529 | 28755051 | 3340933
$4-54' 6982412.8 | 12061555 | 17724923 | 23093614 | 2796301
§5-85' 7085172.7 | 11802653 | 17356949 | 2245610:
$6-S6' - 7086864 | 11519654 | 1685607
S7-87' 7047330 | 1116207:
$8-S8' 6954212

Béng 4.59. Momen do tinh tai ¢ TTGH st dung

M, POAN THI CONG
(N.mm) K0 K1 K2 K3 K4 K5 K6 K7
S0-S0' | 9.88E+09 | 1.242E+10 | 1.652E+10 | 2.046E+10 | 2.66E+10 | 3.12E+10 | 3.88E+10 | 3.376+
S1-S1' [ 4.08E409 | 7.922E+09 | 1.2E+10 | 1.59E+10 | 2.184E+10 | 2.64E+10 | 3.38E+10 | 3.02E+
$2-82' 0 2.233E+09 | 6.492E+09 | 1.054E+10 | 1.612E+10 | 2.08E+10 | 2.78E+10 | 2.53E+
$3-83' 0 0 2.155E+09 | 6.291E+09 { 1.161E+10 | 1.645+10 { 2.31E+10 | 2.17E+
$4-84' 0 0 0 2.088E+09 | 7.145E+09 | 12E+10 | 1.85E+10 | 1.81E+
$5-85' 0 0 0 0 2.387E+09 | 7.32E+09 | 1.35E+10 | 1.43E+
$6-S6' 0 0 0 0 0 2.32E+09 | 8.23E+09 | 1.03E+
$7-87' 0 0 0 0 0 0 2.64E-+09 | 6.09EH
$8-S8' 0 0 0 0 0 0 0 2.11E+

Bang 4.60, Bang téng hop ting suét thé trén
f POT THI CONG
KO0 K2 K3 K4 K5 K6 K7
S0-S0' -0.44] -0.194 | -0.159 | -0.304 | -0.366 | -0.65 | -0.092
SVTH: LE QUANG NIHAT MSSV: 15H1090015 TRANG: 146



S1-S1' | -0.068 | 0.151 | 0248 | 0317 | 0.157 | 0.091 | -0.261 | 0.368
S2 0259 | -0.025 | -0.591 | -0.189 | 0322 | -049 | -0.291
S3 0384 | 0.544 | 045 | 0384 | 0.003 | 0.716
S4 0.504 | 0.487 | 0.429 | 0.043 | 0.773
S5 0.562 | 0.508 | 0.126 | 0.817
S6 0.676 | 0.288 | 0.853
S7 0.658 | 0.863
S8 0.835
S 0259 | -0.025 | -0.591 | -0.189 | 0.308 | -0.504 | -0.305
83" 0384 | 0544 | 0449 | 0371 | -0.014 | 0.699
S4' 0.504 | 0.487 | 0418 | 0.029 | 0.757
S5 0562 | 0.5 0.114 | 0.802
S6' 0.671 | 028 | 0.841
S7 0.652 | 0.854
S8’ 0.83
Béng 4.61. Gia tri so sanh
p pOT THI CONG |
K0 Kl | K2 K3 | K4 | 'KS | K6 | K7
S0-S0' | 24.719 2797929703 | 30 | 30 { 30 | 30 | 30
S1-S1' | 24719 | 138 | 1.38 | 1.38 |1.38]1.38} 30 | 138
S2 138 |26415[28.833| 30 [1.381 30 | 30
S3 138 | 138 | 138138138138
S4 138 |1.38]138]1.38]1.38
85 138 (1.38]1.38]1.38
S6 1.38 | 1.38 | 1.38
S7 1.381.38
S8 1.38
S2' 138 |26.415{28.833| 30 [1.38] 30 | 30
3! 138 | 138 |138|1.38] 30 |1.38
S4' 138 |1.3811.38|1.38]1.38
S5' 1.38 1 1.38| 1.38 | 1.38
S6' 1.38 138 | 1.38
S7' 1.38 | 1.38
S8 1.38
POT THI CONG
............. KoKl K2l K3 b K4 KS L Be | R
S0-SO' | Théa | Thoa | Thoa | Thoa | Thoa | Théa | Thoa | Thoa
Si-S1 Thoa | Thoa | Théa | Thoa | Thoa | Thoa | Thoa | Thoa
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52 Thoa | Thoa | Thoa | Thoa | Thoa | Thoa | Thoa
53 Thoéa | Thoa | Théa | Thoa | Thda | Théa
S4 Thoa | Thoa | Thoéa | Thoa | Thoa
S5 Thoa | Thda | Thoa | Thoa
S6 Thoa | Thoa | Thoa
57 Thoa | Thoa
S8 Thoa
sz Thda | Thoa | Thoa | Thoa | Thoa | Théa | Théa
53 Thoéa | Théa | Thoa | Thoa | Thoa | Thoa
54 Thoa | Thoa | Thoa | Thoa | Thoa
S5 Thoa | Thoa | Thoa | Thoa
56’ Thoa | Théa | Thoa
S7 Théa | Thoa
S8 Thoa
Bang 4.62. Bang tong hop ng suét thé dudi
b DOT THI CONG
KO Kl K2 K3 K4 K5 K6 K7
S0-S0' -0.356 | -1.554 | -2.583 | -3.526 | -4.254 | -4.972 | -5.426 | -6.597
S1-S1' -0.748 | -2.015 | -3.137 { -4.161 | «4.943 | -5.707 | -6.17 | -7.381
52 ~1.244 | -1.272 | -0.708 | -2.875 | -5.169 | -4.544 | -4.543
S3 -144 1 249 | 3438 | 4326 | -4.921 | -6.227
S4 ~1.575 | -2.469 | -3.428 | -4.101 | -5.441
S5 -1.646 | -2.471 | -3.234 | -4.578
S6 -1.722 | <232 | -3.632
S7 -1.711 -2.6
S8 -1.792
S2! -1.244 | -1.272 | -0.708 | -2.875 | -5.179 | -4.551 | -4.55
s3 -1.44 7 -2491 | -344 | -4336 | -4.931 | -6.243
S4' -1.575 | -2.469 | -3.434 | -4.108 | -5.452
S5 -1.646 | 2,477 § -324 | -4588
56 -1.726 | -2.325 | -3.64
S7' ~1.715 | -2.606
S8 -1.797
Bang 4.63. Gia tri so sanh
6 DOT THI CONG
KO0 K1 K2 K3 K4 K5 K6 K7
S0-So' 24719 | 27.979 1 29.703 30 30 30 30 30

MSSV: 15H1090015
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Si-S1 24.719 § 27.979 1 29.703 | © 30 30 30 30 30
S2 21.106 | 26.415 | 28.833 30 30 30 30
S3 21.106 | 26.415 | 28.833 | 30 30 30
S4 21.106 | 26.415 | 28.833 30 30
S5 21.106 | 26.415 | 28.833 30
Sé6 21.106 | 26.415 | 28.833
S7 21.106 | 26,415
S8 21.106
S2' 21.106 | 26.415 | 28.833 30 30 30 30
53 21.106 | 26.415 | 28.833 ; 30 30 30
sS4 21.106 | 26.415 1 28.833 | 30 30

85 21.106 | 26.415 | 28.833 30
S6' 21.106 | 26.415 | 28.833
S7' 21.106 | 26.415
S8' 21.106

POT THI CONG

K0 K1 K2 | K3 | K4 | K5 | K6 | K7
SO-S0¢ Thoa | Thoa | Thoa | Théa | Théa | Thoa | Thoéa Thoa
S1-81° Thoa | Théa | Thoa | Théa | Théa | Théa | Théa | Thoa
S2 Théa | Thoa | Thoéa | Théa | Thoa | Théa | Thoa
S3 Théa | Théa { Thoa | Thoa | Thoa | Thoa
S4 Thoéa | Thoa i Thoa | Thoa | Thoa
S5 Thoa | Théa | Thoa | Thoa
S6 Thoa | Théa : Thoa
S7 Thoa | Théa
S8 Thoa
S2! Thoa | Théa | Théa | Thoa | Thoa | Thoa | Thoa
S3! Thoéa i Thoa | Thda | Théa | Thoa | Thoa
S4 Thoa | Thoa | Thoéa | Thoa | Thoa
S5 Théa | Thoéa | Thoa | Thoa
Seé' Thoa | Thoa | Thoa
S7 Thoa | Thoa
S8 Thoa

4.7.3. Ung suiit kéo, nén cho phép tai thoi diém 2:
Ung suét trong sudt qua trinh thi cong trai qua cac giai doan phai thoa mén diéu
Kién sau day: e

Ung suft nén trong bé tong cho phép: f, < 0.6,




DO AN TOT NGHIEP

Ung suét kéo trong bé tong cho phép: £, <0.25(f', <1.38MPa

Ta cé ting sudt kéo va ting suét nén cho phép & tiing thoi diém thi cong 1a:

Béang 4.64. Bang tdng hop tng sudt nén cho phép

DOAN THI CONG
fee (Mpa)
KO K1 K2 K3 K4 K5 K6 K7
S0-50¢ 24719 | 27.979 | 29.703 30 30 30 30 30
51-S17 24,719 | 27.979 | 29.703 30 30 30 30 30
$2-52' 21.106 | 26.415 | 28.833 | 30 30 30 30
$3-83' 21.106 | 26.415 | 28.833 | 30 30 30
54-54 21.106 |1 26,415 | 28.833 30 30
85-S§' 21.106 | 26.415 | 28.833 30
S6-56' 21,106 | 26.415 | 28.833
$7-S7" 21.106 | 26.415
58-S8' 21.106
Bang 4.65. Bang téng hop tmg sudt kéo cho phép
£ (Mpa) DPOAN THI CONG ,
KO Ki | K2 | K3 | K4 | K5 | K6 | K7
S0-80' | 1.38 | 1.38[1.38 (138 1.381.38]1.381.38
SI-SI' | 1.38 {1.38]1.38 | 1.38]1.38( 1.38 | 1.38] 138
52-82' 1381138138 1.38|1.38/|1.38]1.38
53-83 1.38 138138 1.38|1.38|1.38
S4-84' 1.3811.38|1.38|1.38(1.38
S5-85' 13871138138 1.38
S6-S6' 1.38 [ 1.38 | 1.38
S7-87 1.38 ; 1.38
$8-58' 1.38
4.7.4. Thoi diém 2: Thi cong ddt dic hiing 1iép theo:
Xe diic d4 di chuyén ra dau d6t i d& duc tiép dbt (i+1)
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 150
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P(CEHDC+CLL)Ki+]) P(CEH(DCHCLL)Ki+1)
\/ |\ M(CEHDCHCLL)K+1) ‘0 el \/M(CE+(DC+CLL)Ki+l)
CLL CLL
DC DC
0
fITI7777777

Hinh 4.24. So db tai trong thoi diém 2
Ung sut thé trén bé tong:

P. N P, (yto- Yps) g, - Mpe + Mg +MCE +Myry
1 Ao Io ° . Igf ®

Ung suét the dudi bé tong:

_mP_i_ P (y“’_ ng) " Mpe + My + Mo + Mgy

o=
b Ao Io bo Ig bg
Trong do;

Mbc + Mew, + Mck + Mpru: Moment do tai trong ban thén, tai trong xe duc ding
tai cubi dbt i, tai thi cong dbt dén dbt i va khéi ugng bé tong uét tai vi tri dbt itl &

trang théi gidi han st dung.
Khi d6 luc cdng cap con lai sau khi kich:
Pj = (fm - Apr - Apr - Afpﬁs ) XApsi
Trong do6:
/,;: Ung sufit trong b6 thép DUL sau khi kich.

Ung sut trong sudt qua trinh thi cong trai qua cc giai doan phai théa mén diéu

Ung suét nén trong bé téng cho phép: f, < 0.6f"
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Ung suét kéo trong bé téng cho phép: f, £025f', <1.38MPa

Tinh todn mit cit SO sau khi da cang cap d6t K7 va xe dic tiép tuc di chuyén thi
cong dbt hop long bién

Lwc cang cap con lai sau khi kich:

P=(f -Af, A ~Af JxA; xcoso = (1302 -432.079)x 50590.95 = 44010128N

i
Mpbc + McLL + Mce + Maru = 4.24 x 10" N.mm
A= 12474818 mm?

ybo = 1823.128 mm

yw = 1976.872 mm

¥ps = 125mm

Io=2.792 x 10"* mm*

yig = 1934.142 mm

¥Yog = 1865.858 mm

I, =2.794 x 10‘3 mm*

Ung sufit th trén dim:

f= _l)L + B (y“’~ yl’s) My + My, FM M, y
A, I © 1, e

44010128%(1976.872 -125 . 10
_ 24010128 I9T6872-125) g6 870~ 4241071034 10
12474818 2.792x 10" 2.794x10"

=-0.693MPa

Gid tri Gmg suit 4m cé nghia 1a thé dang x¢t chiu nén nén so sénh véi ing suat
nén cho phép. Nhu & trén dé tinh, tng suat nén cho phép 1a 30 MPa va thoa didu kién
ting suét cho phép.

Ung sudt thd dudi dm:

_BL - P‘ (y“‘- yPs) y, + MDC +MCLL+MCE +MHTU

f,= 'AO 1. bo Ig Yoy
44010128x(1976.872-125 ) 1
_ 44010128 (1976.8 ) 18231284 220107 s s
12474818 2.792x10 2.794%10

=-6.018 MPa
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Gi4 tri Ung sudt Am c6 nghia la thd dang x¢ chiu nén nén so sanh voi mg suat

{ing suét cho phép.

Bang 4.66. Momen do tinh tai & TTGH st dung

nén cho phép. Nhu & trén da tinh, ing suét nén cho phép 14 30M Pa va thoa diéu kién

My DOAN THI CONG
N.mm) KO K1 K2 K3 K4 K5 K6 K7
S0-SO' | 1.47E+10 | 1.915E+10 | 2.495E+10 | 3.205E+10 | 4.015E+10 | 4.89E+10 | 5.9E+10 | 4.24E+10
SI-S1' | 7.68E+09 | 1.352E:+10 | 1.937E+10 | 2.633E+10 | 3.429E+10 | 4.29E+10 | 529E+10 | 3.85E+10
82-82 4.474E+09 | 1.071E+10 | 1.75E+10 | 2.527E+10 | 3.37E+10 | 4.34E+10 | 3.23E+10
$3-S3' 4262F+09 | 1.093E+10 | 1.856E+10 | 2.68E+10 | 3.64E+10 | 2.78E+10
S4-54' | 4406E+09 | 1.19E+10 | 2E+10 | 2.94E+10 | 2.33E+10
$5-85' 4.95F+09 | 1.29E+10 | 2.21E+10 | 1.87E+10
$6-56' 5.12E+09 | 1.41E+10 | 1.35E+10
S7-S7 5.76E+09 | 8.4E+09
$8-S8' 3.27E+09
Béng 4.67. Bang tong hop tng suét thd trén
f DOAN THI CONG
(Mpa) | KO K1 K2 | K3 K4 K3 K6 K7
S0-S0' | -0.79 | -0.735 | -0.8 | -0.986 | -1.263 | -1.605 | -2.063 | -0.693
S1-SI' | -0.426 | -0.403 | -0.474 | -0.696 | -1.042 | -1.477 | -2.067 | -0.406
s2 -0.014 | -0.535 | -1.424 | -1.276 | -1.186 | -2.304 | -1.092
S3 007 | -0.14 | -0.566 | -1.121 | -1.891 | -0.143
S4 0.085 | -0.364 | -0.987 | -1.861 | -0.125
S5 -0.007 | -0.722 | -1.727 | -0.11
S6 -0.064 | -1.232 | 0.025
S7 -0.292 | 0.169
S8 0.459
s2! 0014 | 0535 | -1.424 | -1276 | -12 | 232 | -1.106
S3' 0.07 | -0.14 | -0.567 | -1.136 | -1.909 | -0.162
S4' 0.085 | -0.364 | -0.998 | -1.876 | -0.142
S5 -0.007 | <073 | -1.74 | -0.126
$6" 0.07 | -1242 | 0.012
s7 -0.298 | 0.159
sg' 0.453
| | POAN THI CONG
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 153
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KO Kl K2 K3 K4 K5 K6 K7

S0-8¢' 24719 | 27.979 | 29.703 30 30 30 30 30
S1-S1' 24719 | 27.979 | 29.703 30 30 30 30 30
S2 21.106 | 26.415 | 28.833 30 30 30 30
S3 1.38 | 26.415 | 28.833 30 30 30
S4 1.38 | 26.415 | 28.833 30 30
S5 21.106 | 26.415 | 28.833 | 30
S6 21.106 | 26.415 | 1.38
S7 21.106 | 1.38
S8 1.38
S2! 21.106 | 26.415 | 28.833 | 30 30 30 30

- S83 1.38 | 26415 | 28.833 30 30 30
S4' 1.38 | 26.415 | 28.833 30 30
S5 21.106 | 26.415 | 28.833 | 30
S6' 21.106 | 26.415 ] 1.38
S7 21.106 | 1.38
S8 1.38

POAN THI CONG
‘K0 | KI K2 | K3 | K4 | K§ | K6 | K7
50-S0' Thoa | Thoa | Théa | Thoa | Thoea | Thoa | Thoa | Thoa
S1-81 Thoa | Thoa | Théa | Théa | Thoa | Thoa | Thoa | Thoa
52 Thoa | Thoa | Thoa | Thoa | Thoa | Thoa | Thoa
S3 Thoa | Thoa | Thoa | Théa | Théa | Thoa
sS4 Thoa | Théa | Théa | Thoa | Thoa
S5 Thoa | Thoa | Thoa | Thoa
56 Thoa | Thoa | Thoa
S7 Thoa | Thoa
S8 Théda
RYA Thoa | Thoa | Thoa | Thoa | Thoéa | Thoa | Thoa
83 Thoa | Thoa | Théa | Thoa | Théa | Thoa
S4! Thoa | Thoa | Thoa | Thoa | Thoa
S5 Thoa | Thoa | Thoa | Théa
Se' Théa | Théa | Thoa
S7 Thoa | Thoa
58 Thoa

Bang 4.69. Bang tdng hop (mg sut thé duéi

£, POAN THI CONG
Mpa)| ko | KI | K2 [ K3 | K4 | K5 | K6 | K7
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S0-S0' | -0.042 |-1.112 | -2.027 | -2.759 | -3.354 | -3.798 | -4.075 | -6.018
S1-S1'| -0.461 |-1.566 | -2.543 | -3318 | -3.932 | -437 | -4.614 | -6.708
S2 1.04 | -0.887 | -0.069 | -2.031 | -3.983 | -3.1 | -3.898
S3 1222 | 2.008 | 2,711 | -3.234 | -3.53 | -5.587
S4 1303 | -1.907 | -2.478 | -2.804 | -4.82
S5 1302 | -1.714 | 2.073 | -3.988
S6 -1.299 | -1.434 | -3.141
S7 -1.193 | -2.214
S8 -1.591
2! 1.04 | -0.887 | -0.069 | -2.031 | -3.988 | -3.1 | -3.902
S3' 1222 ] -2.008 | 2.711 | -3.237 | -3.531 | -5.599
S4' , 1303 | -1.907 | -2.48 | -2.806 | -4.828
S5' | 1 -1.302 | <1716 | 2074 | -3.995
S6' 1301 | -1.435 | -3.147
S7' -1.195 | -2.218
Sg’ -1.595

Bang 4.70. Gia tri so sanh

| . DOAN THI CONG

KO | KI K2 | K3 K4 | K5 K6 | K7
S0-S0' | 24.719 | 27.979 | 29.703 | 30 30 30 30 30
S1-S1' | 24.719 | 27.979 [29.703 | 30 30 30 30 30
52 21.106 | 26.415 | 28.833 | 30 30 30 30
S3 21.106 | 26.415 | 28.833 | 30 30 30
4 21.106 | 26.415 | 28.833 | 30 30
S5 21.106 | 26415 | 28.833 | 30
S6 21.106 | 26.415 | 28.833
S7 21.106 | 26.415
S8 21.106
2! | 21.106 | 26.415 | 28.833 | 30 | 30 30 30
S3' 21,106 | 26.415 | 28.833 | 30 30 30
S4' 21.106 | 26.415 | 28.833 | 30 30
35’ 21.106 | 26.415 | 28.833 | 30
36' 21.106 | 26.415 | 28.833
7' 21.106 | 26415
S8’ 21.106

“DOANTHICONG

KO Kl | K2 | K3 | K4 | K5 | K6 | K7
S0-S0' Thoa | Théa | Théa | Théa ; Thoa | Théa | Théa | Thoa

SVTH: LE QUANG NHAT
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S1-SP Thoa | Thoa | Théa | Théa | Thoa | Théa | Thoa | Thoa
sS2 Thoa | Théa | Thoa | Théa | Thoa | Thoa | Théa
S3 Thoa | Thoa | Théa | Thoa | Thoa | Thoa
54 Thoa | Théa | Thoa | Thoa | Thoa
S5 Théa | Théa | Thoa | Thoa
Se Thoéa | Thoa | Thoa
S7 Théoa | Thoa
S8 Théa
S2' Thoéa | Thoa | Théa | Thoa | Théa | Thoa | Théa
S3 Théa | Théa | Théa | Thoa | Thoa | Thoa
54 Thoa | Thoa | Thoa | Thoa | Thoa
S§ Théa | Thoa | Théa | Thoa
Se' Théa | Thoa | Thoa
S7' Théa | Thoa
S8 Thoéa

So sanh céc gid tri & bang trén ta thay cdc Ung suat & cac mit cit trong cic giai

doan thi cong déu thoa cac diéu kién vé timg sudt nén va kéo ciia bé tong.
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CHUONG 5. THIET KE DAM LIEN TUC PUC HANG GIAI POAN
HOP LONG BIEN

5.1. Tinh toan PTHI ciia tiét dién:
Do sau khi cing cap HLB thi PTHH cia tiét di¢n da thay ddi nén ta phai tinh lai

gia tri cua no.
5.1.1. Tinh DTHH giai doan 1: Trwdc khi cing cdp
Dién tich tiét dién tinh ddi trir 16 cép:
AO = A wAlgen_ Agen
Momen tinh déi véi mép dudi ddm:
SbO = S —A'ganx ylgenww Agcn X ygen
Khoang cch trong tam dén mép dudi dém:

_Sw

y

b0 AO
Khoang cach trong tdm dén mép trén dam:
Yio = H =Yy
Momen quén tinh dbi véi trong tim dam:

! 2 | 2

IO = Ith - (y gen yb(}) xA gen (ybO - ygen) ® Agen
5.1.2. Tinh DTHH giai dogn 2: Sau khi cing cdp
Dién tich tiét dién tinh dbi:
A, =A,+n, x(A+A)
Momen tinh ctia tiét dién cép:

K =n,x [A s X (Y'ps"Ybo)"'Aps % (ybo R )}

D6 léch tAm coa tiét dién gitta giai doan 1 va giai doan 2:

C=—

A

g

Khodng céch tir TTH dén mép d4y dém:
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Yog = Yoo —C
Khoang cach trong tAm dén mép trén dam:
Yig = H= Yy
Momen quén tinh cua tiét dién ddi véi TTH:
I =1,+A,xc"+ n, [A’psx (y‘ps—ybg)2 AL X (Y, — yps)z]
Trong do:
Agen: Tong dién tich éng gen (cp 4m) tai tiét dién dang xét.
A’sen: Tong dién tich dng gen (cap duong) tai tiét dién dang xét.
Yeen: Khodng céch tir trong tim 6ng gen (cép am) dén mép dudi dam.
¥’ gen: Khoang cach tir trong tAim dng gen (c4p duong) dén mép dudi dim.
H: Chiéu cao tai tiét dién dang xét.
Agps: Tong dién tich cap DUL (cap 4m) tai tiét dién dang xét.
A’ps: Tong dién tich cap DUL (c4p duong) tai tiét dién dang xét.
¥ps: Khodng cdch tir trong tAm cap DUL (cp 4m) dén mép dudi dim.
¥’ps: Khoang cach tir trong tdm cap DUL (cap dwong) dén mép du6i dim.
npsi: TV s6 modul dan hdi.

Ta tinh trudng hop dién hinh 12 DTIHH cta mat cit (S13). Con céc trudng hop
khac tinh toan twong ty va 14p bang,

Véi ty s6 modul dan hdi:

_E_ 197000 o0

n = =35,
" B, 34269393

€l

S10 c6 8 bng gen duong va 0 bng gen am.
Giai doan 1:
Dién tich mat cét:

2 2
A, =7892375-8x 2 "487 ~0x ’”487 = 7844818 mm>

Yaen = (1254"275'!‘1254‘125)/4“1625 mm

y’gen = 0 mm.
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Momen finh ddi véi mép trén dam:

%87 %87

—0x0x = 5424082034 mm’

S,, = 5431810117 ~162.5x8x

Khoang céch tir trong tim dén mép dudi dim:

_ 5424082034

— 691.422 mm
Y0 044818

Khodang cach trong tdm dén day dam:
Yo =2000—-691.422 =1308.578mm
Momen quén tinh d6i véi trong tam dém:

2
87" xm =3.991x10" mm*

T, = 4.004x10"” —(691.422 ~162.5) x 8

Giai doan 2:

Dién tich:

A, =7844818 +5.749x(8x1601.6-+0x1601.6) = 7918478 mm’
Toa 6 trung tAm nhom cép déi véi mép duéi dim:

¥ps = 162.5 mm.

¥ ps = 0 mm.

Momen tinh dbi v6i mép trén ddm:

K =5.749x [8>< 1601.6x (691.422 ~162.5)] =38960810.89 mm”

Db léch tAm ca tiét dién gitta giai doan 1 va giai doan 2:

. 38960810.89 _
7918478

4.92mm
Khoéng cach trong tdm dén mép trén dm:
Vig = 091422492 = 686.502mm

Khodang cach tir trong tam dén day dam:

Yy = 2000—686.502 =1313.498 mm

E
|
%
|
|
|
|
|

r : Ko o re A A
- Momen quén tinh d6i v6i trong tAm.dam: ...
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I, =3.991x10" +7844818x 4.92% +5.749x [gx 1601.6x(686.502 - 162.5)2]

=4.011x10"% mm*

Tinh toan twong ty voi cae mit cit khac qua cac giai doan thi cong ta co:

Bang 5.1. Bang thing ké sb cap tai cdc mat cit

Mcét H Ao So I, Sé cap $H ("')1‘1g Sél cap Sé»ﬂ bng
cit duong | gen duong am im
S0 3800 | 1.3E+07 | 22743185117 | 2.81E+13 0 0 32 32
S 3300 | 1.IE4+07 | 16695111517 | 1.89E+13 0 0 32 32
52 3012 | 1E+07 113645166717 | 1.45E+13 2 2 28 28
83 2760 | 9845975 | 11235216517 | 1.12E+13 4 4 24 24
S4 2544 | 9290375 | 9361760317 | 8.75E+12 6 6 20 20
S5 2338 | 8760175 | 7739700317 | 6.71E+12 8 8 16 16
S6 2180 | 8355375 | 6608480117 | 5.35L:+12 8 g 12 12
S7 2060 | 8044775 | 5806899517 | 4.43E+12 g 8 8 8
58 2004 | 7901375 | 5454374317 | 4.03E+12 8 8 4 4
SI1Q | 2000 | 7892375 | 5431810117 4E+12 8 8 0 0
S11 | 2000 | 7892375 | 5431810117 4E+12 6 6 0 0

Bang 5.2. Bang tdng hop tinh todn DTHH giai doan 1
Mit cit | A (mm?) (frf;q) Spo (mm?) Yo Yo lo (mm*)
S0 1.3E+07 0 22743185117 ; 1781.061 | 2018.939 | 2.81E+13
S1 11E+Q7 0 16695111517 | 1454.017 | 1845983 | 1.89E+13
sS2 1.1E+07 125 13643680547 | 1274.583 | 1737.417 | 145E+13
S3 1E+07 200 11230460774 | 1120.872 | 1639.128 | 1.12E+13
S4 9426970 175 9355518404 992.421 1551.579 | 8.73E+12
S5 8859939 162.5 7731972234 872.689 1465.311 | 6.69E+12
- Sé 8418309 162.5 6600752034 784.095 1395905 { 5.33E+12
s7 8070878 162.5 53799171434 718.53 1341.47 | 4.41E+12
S8 7890648 162.5 5446646234 690.266 1313.734 | 4,02E+12
S10 7844818 162.5 5424082034 691.422 1308.578 | 3.99E+12
Si1 7856707 162.5 5426014055 690.622 1309378 | 3.99E+12
Bang 5.3. Bang tong hop tinh todn DTHH giai doan 2
Mitcit | Ag(mm?) | yps (mm) | Koo (mm®) yog (Mm) | yig (mm) | Ig (mm*)

SVTH: LE QUANG i
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S0 1.3E+07 0 0 0 1781.061 | 2018.939 | 2.81E+13
S1 1.1E+07 0 0 O 1454.017 | 1845983 | 1.89E+13
52 F1E+07 125 21169797.18 1.974 1272.609 | 1739.391 1.45E+13
53 1E4+07 200 33916078.22 3373 1117.499 | 1642.501 [.12E+13
S4 9482215 175 45158905.75 4.762 987.659 1556.341 | 8.76E+I2
S5 8933600 162.5 52313080.8 5.856 866.833 1471.167 { 6.73E+12
S6 8491970 162.5 45787177.02 5.392 778.703 1401.297 | 5.36E+12
S7 8144539 162.5 40957607.51 5.029 713.501 1346.499 | 4.44E+12
S8 7964309 162.5 38875659.02 4.881 685.385 1318.615 | 4.04E+12
S10 7918478 162.5 38960810.89 4.92 686.502 1313.498 | 4.01E+12
S11 7911953 162.5 29176411.69 3.688 686.934 1313.066 | 4.01E+12
5.2, Tinh toan MMUS:
Trudng hop nay ta tinh mat mat cho dAm cing sau, do d6 ton tai cic mét mat ting
sudt saw:

MAt mét g suét tirc thoi:

MAét mét ing sudt do ma sét: Af

M4t mét tng suét do thiét bi neo: AL,

Mét mat g suét do co ngén dan hoi: JAY S

MAt mét tmg suét theo thdi gian:

MAt mét tmg suit do co ngét: Af o

MAt mét (ng sudt do tir bicn ctia bé tong gial doan 2: Af .,

MAt mat g suét do ty chiing clia cbt thép dy tng luc: Af o

bén cép sau d6 nhan dbi cac gia tri mat mat da tinh,

- Céc bo cap du ting lue dbi xing nhau timg ciip qua truc nén ta chi can tinh cho 1
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5.2.1. MMUS do ma sdt ( Afpr):

Hinh 5.1. M4t mat tmg sudt do ma sat & doan cong

Af =t [1 - e'“‘“““’] (PCVN 11823-5:2017 — 9.5.2.2.2)

pF pi

Trong dé:

fri: Ung sudt trong thép DUL khi kich, fj = 1395 (MPa)

x: D6 dai bo thép DUL tir dau kich dén diém bét ky dang xét (mm)

k: Hé s6 ma sét lic (tinh trén mm dai ciia bé thép), k=6.6x 1077

p: Hé s6 ma sat, p = 0.25

o Tong gié tri tuyét dbi cta thay dbi géc dudng cap DUL tir dAu kich dén didm
dang xét (radian).

Tinh MMUS cho bé cap 301 tai mit cit S10 so véi u neo & mit ¢t S5, cic bd
cap ¢on lai tinh twong ty va l4p bang;

Ta co:

D6 dai bé cap DUL tr dau kich dén mit cét dang xét: x = 14500 mm .

Téng gi4 tri tuyét ddi cua thay dbi goc dudng cdp DUL tir du kich dén didm
dang xét: @ =0.176.

Vay MMUS do ma sat:
Apr _ fpj [1 ) e-(kx +pu)] - 1395 x [1 3 e~(6.6x10‘7x14500+0.25x0.176)] = 72764 MPa

Bang 5.4. Bang téng hgp MMUS do ma st
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Afr CAP
301 302 303 304
SO
S1
S2
S3 81.727
S4 60.212 84.325
S5 76.291 63.292 87.349
S6 63.129 73.348 66.364 90.366
S7 66.641 76.832 69.867 93.806
S8 70.143 80.308 73.361 97.236
S10 72.764 82.908 75.975 99.803
St1 ' 85.18 78.259 102.045

5.2.2. MMUS do ép sit neo ( Afps):
pi

DfpA
DfpF

A~ ~ LpA |

LpF |

Hinh 5.2. So d tinh MMUS do ép sit neo
Véi x 1a diém ma tai d6 soi cap khéng con di chuyén nita khi tudt neo.
Po ép xit neo thudng nam trong khoang 3 — 10 mm, thudng A = 6 mm.
‘C#ing mot diu tinh véi 1A (ké ca cing 2 dAu nhung khong ludn phitn)
Cang 2 dAu ludn phién tinh véi 2A.
Chi tinh khi trén toan soi cap khong ¢6 ma sat véi thanh dng, do d6 Agpa chi ké
vao khu vue ddu dam.

Cac b6 cap duoc kéo ca hai ddu nén mét mat do (mg sudt ndy tai cic mit cét
trong cép ciing trong dbi déu nhau, do do ta c6 thé ding cong thirc trung binh;

Af,=BAF | (TCVN 11823-5:2017-95.2.1)
L "

SVTH: LE QUANG NHAT
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L: Chiéu dai bo

GHIEP GVHD: TS MAILUU

AA: DO tut neo, AA = 6mm
Eps: Modul dan héi ctia ¢t thép DUL, Eps = 197000MPa

Tinh toan tiéu bidu cép 301 tai mat cit $10, cac cap con lai tinh toan tuong ty va

18p bang.
Ta co:

Chiéu dai bé cap: L = 14500 mm

Vay: Aprzfi—AEps _ % 197000 =81.517 MPa
Bang 5.5, Bang tong hop MMUS do ép sit neo
Af CAP
Pr 301 302 303 304
Tirng phén 81.517 64.892 55.715 48,813
Trung binh 62.734

5.2.3. Tinh todn MMUS do nén din hoi (Afpes):

Do6i voi dam clng sau, méat mat (g sudt do nén dan hoi dugce tinh theo ¢ong thire

sau
N-1 ;
Af g = N X E—i L
Trong do:

N: s8 14n ciing cap c6 céc dic trang hodn todn gibng nhau cing tai cc thai diém
khac nhau lam cho dim bién dang.
fegp: ing sufit bé tdng & trong tim cdc bo thép du ing lue do hue dy Ung lyc sau
khi nha kich va trong lugng clua dam cdng sau;
P D (dPS Yo )2 My

L x_—AE—O- I + I, (dps —Ym)

Duingluc: P =1 xA

£,=f, —Af, —Af, —Af

P
Do khéi lwgng kha 16m va dé tranh giai lip, nén ding cong thirc tinh sau dé xdc
dinh Afpes:

| TRANG: 164
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Af = N - lx Apsf])j |:IU+(dps — Y )2 Ao} - (d;}s ”y;e)(MDcz+MCLL+MCE)Ae

pES
2N 2 E(:i
Aps [EO+(dps _yr(]) AU}-FE ADIO

p

Trong do:

N: S6 lan ciing cap c6 cdc dic trung hoan toan giong nhau céng tai cac thin diém

khac nhau lam cho ddm bién dang, N = 8.

Mbci + McLL + Mce: Momen do trong lugng béan thén dam, tai trong xe dfic va
tai thi cong & TTGH st dung,

Aps: Tng dién_tich ctia b6 cap DUL g suét truede tai moi mit cit.
Eoi: Modul dan hdi bé téng theo théi gian
Ta tinh todn cho mdt mat cét 810, cdc mit cit con lai tinh toén twong tw va lép
bang:
Tacd: o =50 MPa
E,=0.0017 x K, x> x £2® =0.0017x1x 2354.5* x 50°** = 34269.39MPa
Ta ¢6: Ag = 784.4818 mm?® - |
yio = 1308.578 mm
Io=3.991 x 10"* mm*
dps = 162.5 mm
Mbpc1 + Mcrr + Mce =-812000000 N.mm,
Aps = 12812.8 mm?
f = 1395 MPa

N-1 Apsfpj[10+(dps “yfo)z Ao:l - (dps “J’ru)(MDm"'MCLL'FMCE)Ao
= X

2N 2 o3
A |:ID+(dps - Yro) Ag ]+?Aoln

P

g—1 12812.8x1395x(3.991x10" +1146.08" x 7844818) ~1146.08 x (811503000) x 7844818
= X

M.x7844818x3.991x10”
197000

Af s

2x8 128128x[3991xld3+1146382x7844818]+
=19.291MPa

~ Bang5.6. Bang tong hop MMUS donén danhéi

Mt cht yio - dps Ao I Mpc1 + Merr +Mcr Afpes
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SO 2018.94 | 1.3E+07 | 2.81E+13 -33921280000 0
St 184598 | 1.1E+07 | 1.89E+13 -31142730000 0
S2 161242 | 1.1E+07 | 1.45E+13 -25747583000 -4.114
S3 1439.13 1E+07 1.12E+13 22004450000 -0.707
S4 137658 | 9426970 | 8.73E+12 -18309480000 3.57
S5 1302.81 | 8859939 | 6.69E+12 -14484780000 9.138
S6 1233.41 ; 8418309 | 5.33E+12 -10320060000 11.808
S7 1178.97 | 8070878 | 4.41E+12 -6024260000 15.19
S8 1151.23 | 7890648 | 4.02E+12 -1904780000 18.532
S10 1146.08 | 7844818 | 3.99E+12 -811503000 19.291
S11 1146.88 | 7856707 | 3.99E+12 -278132000 14.819

thac

5.2.4. MMUS do co ngot (Afpsn):
Af =6,E K, (TCVN 11823-5:42017 —9.5.4.2.1)

sh™"ps™™id
Trong do:
Kig: Hé s6 mét cat chuyén doi.

gh: Bién dang co ngot clia bé tong xdy ra tir lic cing cap dén cubi thoi ky khai

Eps Modul dan hdi cap DUL, Eps = 197000 MPa

Ta tinh todn cho mét cat S10, cdc mit cit con lai tinh toan fuong ty va lap béang.
(G4 {r1 ks tinh toan: ks = 1.

I18 sb d &m trong qué trinh co ngét: k, = 2.00 - 0.014H

Trong dé:

H: D6 4m twong dbi, H = 80%

Vay: k, . =2.00 - 0.014H =2.00 - 0.014x 80 = (.88

Hé¢ s6 xét dén anh huang phét trién cudng do bé tong fén bién dang co ngét:

t

K = 100-0.58x £,
12x +
(0 145x f +20j

Trong do:

t: Tubi bé tong tai thai diém khao sat (thoi diém cing cép dén cudi thoi ki khai

théc), t = 9993 ngay

SVTH: LE QUANG NHAT
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t 9993

Vay: ky = . = .
15[ 100-0.58x 1 1, 12){10@ 0.58x50]+9993
0.145x £, 0.145x50

=0.997

Hé sb xét dén anh huéng cudng do bé tong dén khi két cAu chiu tai:

b - 35
7+1

ci

Trong dé:
f*ci: Cudmg 4§ chiu nén cia bé tong lte truyén Iuc,
e =1c=50 MPa

35 35

o =0.614
T+f, 7+50

Vay: k, =

Ung bién do co ngét:

s hs

1% 0.88%0.614x0.997 x 0.48x10° = 0.000259

=k ok k ,0.48%107

Heé sb d Am trong qué trinh tir bién: k, = 1.56 - 0.008H
Trong dé:

H: P 4m trong i, H = 80%

Vay: k.= 1.56 - 0.008H = 1.56 - 0.008 80 = 0.92
Hé sb tir bién:

v, (1) = L9k K Kkt
=1.9%x1%0.92x0.614x0.997x3*'"* =0.94

n A A A - £
Hé s6 chuyén doi mat cat:

1

K=

2
E, ALl Agldy-y
I N ]

c g B
Trong do:
Eps: Modul dan hdi c4p DUL, Egs = 197000MPa
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Eci: Modul dan hdi bé tong qua m&i giai doan thi cong, E¢i = 34269.39 MPa

Aps: Dign tich cap DUL cia mdi mat cat qua mdi giai doan thi cong, Aps =
12812.8 mm?

Ag: Dién tich tiét dién giai doan 2, Ag = 7918478 mm?>

Ig: Momen quén tinh ddm giai doan 2, [, = 4.011 x 10'2 mm*

dps: Khoang cach tir trong tAm nhém cép dén mép dudi dim, dps =162.5 mm
Yog: Khodng cach tir TTH dén mép dudi dim, yue = 686.502 mm

yb(tf, ti): Hé sb tir bién cua ddm

Vay:

K=

ci

2
E, A A ldy-y,,
HE&AT[H MBLJ[U 0.7y, (t,ti)]

, 197000 128128 [ 7918478x(162.5—686.502)
x X
3426939 7918478 4.011x10"

={.973

J[] +0.7x0.94]

MMUS do co ngoét:
AfpSD = 8sh X Eps x de

= 0.000259 197000 x 0.973 = 49.564 MPa

Bang 5.7. Bang téng hop hé sb chuyén dbi mat cét

“fait gfr;sg Ag dps ybg Ig Kid
50 0 I3E+07 | 0 | 1781.061 | 2.81G+13 | 0

ST 0 LIEY07 | 0 | 1454017 | 1895413 | 0

) 2 LIE+07 | 125 | 1272.609 | 145E+13 | 0.995
$3 4 IE+07 | 200 | 1117.499 | 1.125+13 | 0.991
S4 6 0482215 | 175 | 987.659 | 8.76E+12 | 0.985
S5 8 8933600 | 162.5 | 866.833 | 6.73E+12 | 0.98
3 8 8491970 | 162.5 | 778.703 | 5.36G+12 | 0.979
s7 8 8144539 | 162.5 | 713.501 | 444E112 | 0.977
S8 g 7964309 | 162.5 | 685.385 | 4.04E+12 | 0.97
S10 8 7918478 | 162.5 | 686502 | 4.01E+12 | 0973
ST 6 7911953 | 162.5 | 686934 | 4.01E+12 | 0.98
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Béang 5.8. Bang tbng hop hé s tir bién

I\C/Ig ke Kne ke ti (ngay) £t ki yp (t,t)
S0 1 092 | 0.614 63 9993 0.997 | 0.656
S1 1 092 | 0.614 52 9993 0.997 | 0.671
S2 1 092 | 0.614 45 9993 0.997 | 0.683
S3 l 092 | 0614 38 9993 0.997 | 0.697
S4 1 092 | 0.614 31 9993 0997 | 0.714
S5 1 092 | 0.614 24 9993 0.997 | 0.735
S6 1 092 | 0614 17 9993 0.997 | 0.766
S7 1 092 | 0614 10 9993 0.997 | 0.815
S8 1 092 | 0614 3 9993 0.997 0.94
S10 1 092 | 0614 49 9993 0.997 | 0.676
S11 1 092 | 0614 56 9993 0.997 | 0.665
Bang 5.9. Béng tdng hop tmg bién do co ngét (esn)
Miit ct ks kns ke ksa Esh
S0 ] 0.88 0.614 0.997 | 0.000259
S1 1 0.88 0.614 0.997 | 0.000259
S2 1 0.88 0.614 0.997 | 0.000259
S3 1 0.88 0.614 0.997 | 0.000259
S4 1 0.88 0.614 0.997 | 0.000259
S5 1 0.88 0.614 0.997 | 0.000259
S6 1 0.88 0.614 0.997 | 0.000259
S7 1 0.88 0.614 0.997 | 0.000259
S8 1 0.88 0.614 0.997 | 0.000259
S10 1 0.88 0.614 0.997 | 0.000259
SI1 I 0.88 0.614 0.997 | 0.000259
Bang 5.10. Bang téng hgp MMUS do co ngét
Mit cét Afpsr
S0 0
S1 0
S2 50.685
S3 50.481
S4 50.175
S5 49.921
o N
S7 49.768
S8 49.411
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 169
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S10

49,

564

S1l

49,

921

5.2.5. Tong hop MMUS trong giai doan thi cong HLB:
Al = AprS + Apr +Af + AfpLT

GVHD: TS MAI LUU

Bang 5.11. Bang tdng hop MMUS trong giai doan thi cong hop long bién

CAP

Afyr 301 302 303 304
S0

S1

- s2

s3 180.314
S4 169.672 | 186.883
S5 194.242 | 178.066 | 195.221
S6 206.324 | 199.918 | 183.757 | 200.857
S7 213.116 | 206.682 | 190.54 | 207.577
S8 219.603 | 213.143 [ 197.019 | 213.992
S10 | 223.136 | 216.655 | 200.545 | 217.471
St 214.812 | 198.714 | 215.598

5.3. Kiém todn ving suit cho phép:

3.3.1. Giai doan thi cong dot hop long bién (chwra kéo cdp hgp long bién)

Tai trong xe dc, tai trong thi cong, trong luong bé tong wét cia dbt hop long

bién duogc chia déu cho doan dic hing va doan da gido ¢ dinh.

P(CE4DCHCLL)2

Hinh 5.3. So db tai trong thi céng dét hop long bién

PCE+DC+CLLY2

Kl K0

[TTT7777777

Ung suét trong sudt qud trinh thi cong trdi qua cdc giai doan phai thoa mén diéu

kién sau déy:

Ung suét nén trong bé ong cho phép: £ <0.6f",
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Ung suét kéo trong bé téng cho phép: L, £0.25/f'; <1.38MPa

Céng thie kiém toan:

Dé dé dang tinh toan Ung suft trong bé téng do cap DUL va tai trong trong giai
doan HLB tdc dyng, sau dé cfng véi ing sult & giai doan dic hing ta sé duge tng

sudit bé téng;:
Ung suét bé t6ng sau khi cing cap HLB:
Ung suft thé dudi:
£, = e 4 f;"b
Ung suét thé trén:
ft - ftduclmng " fthlb
Trong d6:
Ung suét thé dudi bé tdng do cdp Dul va tai trong giai doan HLB tac dung:

p D (ybo _ Yps) MDCHCE+ETU
— - Yoo
A I - I

0 0 o

hib __ s
fb =

ybo .

Ung suét thd trén bé tdng do cap DUL va tai trong giai doan HLB tic dyng:

p P (ybo — yps) MECHCEBTU
—+ I Yo 1

0 [} (o]

hib _ s
" =

Yo

Pi: Luc cdng cap con lai sau khi kich: P, = [fpj ”Apr] XA g

Ta 14y két qua tng suét xuét tr phin mém RMV8i — Adv 08.11.18.01 dé kiém

toan.
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Hinh 5.5. Biéu dd ting suit th¢ trén giai doan thi cong hgp long bién
Bang 5.12, Bang téng hop ting suit thé trén va dudi ding kiém toén tir tru dén
hop long bién

SVTH: LE QUANG NHAT  MSSV: 15H1090015
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Mat cat | fluchae fiyduchang G};fﬁﬁaiT Gfi,i,g;;:éT Kiém toén | Kiém todn
S0-50' -1.126 -2.813 30 30 Thoéa Thoa
S1-S1' -4.416 -4.33 30 30 Thoa Thoa

S2 -2.084 -4.138 30 30 Thoa Théa
S3 -2.282 -4.425 30 30 Thoa Théa
54 -2.018 -4.77 30 30 Thoa Thoa
S5 -3.001 -4.75 30 30 Thoa Thoéa
S6 -2.868 -4.999 30 30 Théda Théa
S7 -3.069 -3.215 28.833 28.833 Théa Thoa
S8 ~2.745 -1.876 26.415 26.415 Thoa Thoa
S2' -3.04 -3.829 30 30 Thoa Thoa
S3 -2.543 -3.458 30 30 Théa Thoa
S4' -2.17 -2.888 30 30 Thoa Thoa
S5 -1.889 -1.994 30 30 Thda Thoa
Sé' -1.53 -1.032 30 30 Théa Thoéa
S7 -1.062 -0.138 28.833 28.833 Thoa Théa
S8 -1.07 0.091 26415 {.38 Thoa Théa
S10 -1.866 -1.64 21.106 21.106 Thoa Thoa
S11 -0.935 0.414 21.106 1.38 Thoa Thoa

Qua so sanh két qua gifta img suft bé téng do tai trong ngoai va Ung sudt cho

phép ctia bé tong ta thiy moi mat cit déu thoa.

5.3.2. Giai dogn thdo vdn khudn doan diic trén da gido:

Vao thii diém thédo bd van khuon doan dic trén da gido thi dbt hop long nhip
bién d4 hinh thanh cudng d6. Do d6, trong lwgng ban than doan dic trén da giéo va tai
trong thi cong trén doan nay truyén vao canh hang theo so dd sau:

Ldg+HLB

(CLL+DC)dg

s

Hinh 5.6. So d6 tai trong thi cdng thdo van khudn trén da gido
Ung sudt trong subt qué trinh thi cong trai qua céc giai doan phai thoa mén didu
kién sau day:
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Ung suét kéo trong bé tong cho phép: £, <0.25,/f". <1.38MPa
Céng thire kiém toan:

Dé d& dang tinh toan ing sudt trong bé tong do cap DUL va tai trong trong giai
doan HLB tic dung, sau d6 cong voi {mg suét & giai doan dic hing ta sé duoc {ing
suét bé téng:

Ung suét bé tong sua khi ciing cap HLB:
Uhg suft thé dudi:

L = £

Ung suft thé trén:

f = f“‘“c"ﬂng + fth]b

Trong dé:

Ung suét th¢ dudi bé tong do cap Dul va tai trong giai doan HLB tac dung:

fhle R R (ybn . Yps).y . MDC+CE+BTUS ,
’ A I bo ) I . bo

(4] (4] il

Ung suéit thé trén bé tong do cap DUL va tai trong giai doan HLB tac dung:

8

hib Pi Pl (ylm - yps) N PCHCE+BTU
£ - iy .
A I 1

4] [¢] 0

Yo

Pi: Lyc cang cap con lai saukhi kich: P, =] £, - Af,, [x A,

Ta lay két qua tmg suét xudt tir phdn m&m RMVSi — Adv 08.11.18.01 d& kiém
toan.
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Hinh 5.8. Biéu dd tng suét th trén giai doan thao van khudn doan dic trén da

giao

Bang 5.13. Bang tong hop (ng suét thé trén va dudi ding kiém toan tir tru dén

hgp long bién
watci | g | et | GRILET | GEILET | it o | Kitm o
S0-S0' | -1.694 2218 30 30 Thoa Théa
SI-SI' | -5.123 -3.63 30 30 Thoa Théa
S2 -3.315 -3.508 30 30 Théa Thoa
S3 -2.795 -3.934 30 30 Théa Thoa
S4 2,367 -4.51 30 30 Théa Thoa
S5 -3.09 -4.909 30 30 Thoa Thoa
S6 -2.626 -5.752 30 30 Théa Thoa
S7 2377 -4.841 28.833 28.833 Thoéa Thoa
S8 -1.576 -4.43 26.415 26.415 Thoa Thoa
S2' -3.033 -3.831 30 30 Thoa Théa
S3' -2.537 -3.459 30 30 Thoa Théa
S4' 2.164 -2.889 30 30 Théa Thoa
S5" -1.885 -1.995 30 30 Théa Thoa
S6' 1,527 | -1.033 30 30 Thoa Thoa
7' -1.06 -0.138 28.833 28.833 Thoa Théa
S8 -1.069 0.091 26.415 1.38 Thoa Thoa
S10 -0.543 -4.481 21.106 - | 21.106 Théa Thoa
St1 -0.43 -328 21.106 21.106 Thoa Thoa

Qua so sanh két qua gifta ang suit trong bé tdng va tmg suat cho phép ta thiy

moi mét cit déu thoa.

SVTH: LE QUANG NHAT

MSS
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CHUONG 6. THIET KE DAM LIEN TUC PUC HANG GIAI POAN
HOP LONG GIUA

6.1. Tinh toan PTHH ciia tiét di¢n:
Do sau khi cang cap HLG thi DTHIH cua tiét dién da thay dbi nén ta phai tinh lai
gia tri ciia no.
6.1.1. Tinh PTHH giai dogn 1: Trude khi ciing cdp
Dién tich tiét dién tinh dbi trix 15 cép:
AO = A —A'genmAgen
Momen tinh dbi véi mép duéi ddm:
SbO = S —A 'gen X yrgcn - Agen X ygen
Khoang cach trong tAm dén mép dudi dam:

_ Sk
Yoo A,

Khoang céch trong tam dén mép trén dam:
Yio = H—= Yy

Momen quén tinh d6i véi trong tim dam:
1 2 1 2
IU - I!h - (y gen_ ybﬂ) X A genm (Yb() - ygen) X Agen
6.1.2. Tinh DTHH giai dogn 2: Sau khi cing cdp
Dién tich tiét dién tinh dbi:
A, =A,+n, x (A + A)
Momen tinh cta tiét dién cap:
K = nps X I:A 'psx (ylps_ be ) + Aps X (YbO - yps )]
Do 1éch tdm cua tiét dién gitta giai doan 1 va giai doan 2:

K
C=—

A

:4

Khoang céch tir TTH dén mép day dam: .
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ng = yb() -cC

Khoéng cédch trong tdm dén mép trén dam:

Ytg = H - ng

Momen quan tinh cta tiét dién dbi véi TTH:

GVHD: TS MAILU

Ig = IO +A‘0 xcz +nps X[Aipsx(y1ps—ybg)2 +Aps x(yhg _yps)z]

Trong do:

Agen: Tong dién tich éng gen (cap 4m) tai tiét dién dang xét.

A’ pen: TOng dién tich dng gen (cap duong) tai tiét dién dang xét.

Yeen: Khoang cach tir trong tAm éng gen (cap 4m) dén mép dudi dim.

Y’ gen: Khodng cach tlr trong tAm Sng gen (cap duong) dén mép dudi dam.

H: Chiéu cao tai tiét dién dang xét.

Aps: Tong dién tich cap DUL (cép 4m) tai tiét dién dang xét,

Alps: Tbdng dién tich cap DUL (céap duong) tai tiét dién dang xét.

yps: Khodng cach tir trong tdm cap DUL (bép am) dén mép dudi dam.

¥’ps: Khodng cach tir trong tAm cap DUL (cdp duong) dén mép dudi dim.

npsi: Ty $0 modul dan hoi.

Bang 6.1. Bang thong ké sb cap tai cac mit cit

R R
SO' | 3800 | 1.3E407 | 2274E+10 | 2.81E+13 | o 0 32 32
SI1' {3300 | 1.IE+07 | 1.67E+10 | 1.89E+13 0 0 32 32
$2' | 3012 | 1E+07 | 1.365E+10 | 1.45E+13 2 2 28 28
S3' | 2760 | 9845975 | 1.124E+10 | 1.12E+13 | 4 4 24 24
S4' | 2544 | 9290375 | 9.362E+09 | 8.75E+12 | 6 6 20 20
S5' | 2338 | 8760175 | 7.74E+09 | 6.71E+12| g 8 i6 16
S6' | 2180 | 8355375 | 6.608E+09 | 535E+12 | |2 12 12 12
S7' [ 2060 | 8044775 | 5.807E+09 | 4.43E+12| 2 12 8 8
S8 | 2004 | 7901375 | 5.454F+09 | 4.03E+12 | 12 12 4 4
S9 | 2000 | 7892375 | 5.4320+09 | 4E+12 12 12 0 0

Bang 6.2. Bang tdng hop tinh todn DTHH giai doan 1
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Mat cit | A (mm?) (f;:) S0 (mm?) Yo Yio Io (mm™)
S0 1 3E+07 0 2274F+10 | 1781.061 | 2018.939 | 2.81E+13
St 1L1E+07 0 1.67E+10 | 1454.017 | 1845983 | 1.89E+13
82" L1E+07 | 125 | 1364E+10 | 1277.42 | 173458 | 1.45E+13
S3' 9995621 | 125 | 1.123E+10 | 1123716 | 1636.284 | 1.120+13
s4' 0403191 | 125 | 9357E+09 | 995.12 | 1548.88 | 8.72E+12
S5’ 8836160 | 125 | 7.734E+00 | 875239 | 1462.761 | 6.69L+12
S6 8394530 | 125 6.6E+09 | 786.174 | 1393.826 | 5.32E+12
S7 8047100 | 125 | 5.798E+09 | 720.506 | 1339.494 | 4.4E+12
S8 | 7866869 | 125 | 5.445E+09 | 692201 | 1311.799 | 4.01E+12
S9 7821039 | 125 | 5423E+09 | 693372 | 1306.628 | 3.98E+12

Bang 6.3. Bang tong hop tinh todn DTHH giai doan 2

Mat cit | Ag(mm?) | yps (mm) | Koo (mm?) c Vb {mm) | yig (mm) | Ig (mm?)

S0 1.3E+07 0 0 0 1781.061 | 2018.939 | 2.81E+13
ST 1LIE+07 0 0 0 1454.017 | 1845.983 | 1.89E+13
S2' 1.1E+07 125 21222041 | 1.984 | 1275436 | 1736.564 | 1 45E+13
S3' 1E+07 - 125 36783103 | 3.666 | 1120.05 | 163995 | 1.12E+13

S4' 9458436 125 48070293 | 5.082 | 990.038 | 1553.962 | 8.76E+12
S5 8909821 125 55263195 | 6.203 | 869.036 | 1468.964 | 6.73E+12
S6' 8505021 125 73053896 | 8.59 | 777.584 | 1402.416 | 5.37E+12
S7' 8157591 125 65798161 | 8.066 | 712.44 | 1347.56 | 4.44E+12
S8 7977360 125 62670708 | 7.856 | 684.345 | 1319.655 | 4.04E+12
59 7931530 125 62800093 | 7.918 | 685.454 | 1314.546 | 4.02E+12

6.2. Tinh toan MMUS:
Trudng hop ndy ta tinh mét mat cho dim cing sau, do d6 tdn tai cdc mAt mét ing

sudt sau:
M4t mét tng suét tic thoi;
M4t mat ‘g suét do ma sat: Af
Mt mét timg sudt do thiét bi neo: Af,
MAt mat g sudt do co ngén dan hdi: Af

MAt mét tng sudt theo thoi gian:

-Mét mét ing sudt do co ngét: Af oy

MAt mét g sudt do ti bién cia bé tong giai doan 2: Af,
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MAt mét (mg suét do ty chiing ciia c6t thép du {mg luc: Af

Céc bo cap du tng lye ddi xtmg nhau tiing ¢ip qua truc nén ta chi cin tinh cho 1

bén cap sau dé nhén ddi cac gia tri mat mat da tinh.

6.2.1. MMUS do ma st (Afpr):

P!
™ dsR _
/
Ll '
1dl Pl
‘N
Pl-drl

PI P2

— g—— — - dp 1

T o ds

Hinh 6.1. Mz"i_t mat ing sudt do ma s4t & doan cong

Af = -[1 _e™ *"“)} (TCVN 11823-5:2017 ~9.5.2.2.2)

pj
Trong do:
foi: Ung suéit trong thép DUL khi kich,‘ fp = 1395 (MPa)
x: D dai bo thép DUL tir dau kich dén diém bét ky dang xét (mm)
k: Heé sb ma sét l4c (tinh trén mm dai cta b6 thép), k = 6.6 x 107
p: Hé 6 ma sat, p=0.25
o: Tong gid trj tuyét dbi clia thay ddi goc dudng cap DUL tir du kich dén didm
dang xét (radian).
Tinh MMUS cho b6 cap 201 tai mit cét S9, cdc bo cap con lai tinh twong tu va
13p bang:
Ta co:
D6 dai b6 cap DUL tir ddu kich dén mit cit dang xét: x = 9435mm.
Tong gia tri tuyét ddi coa thay ddi géc dudng cap DUL tir dau kich dén didm
dang xét: o =0.159.
Viy MMUS do ma sét;




Bang 6.4. Bang tong hop chiéu dai bo cap DUL (g suét trurdc ti dAu kich dén
mit cAt dang xét

Xi CAP
(mm) | 201 202 203 204 205 206
SO’
SI
S2'
S3' 2977
S4' ' 2977 5977
S5 3477 6477 9477
S6’ 3477 6977 9977 12977
S7' 3935 3977 7477 10977 13977 16977
S8 7935 7977 11477 14977 17977 20977
S9 9435 9477 12977 16477 19477 22477

Béng 6.5. Bang t6ng hop MMUS-do ma sét

Afpr CAP
201 202 203 204 205 206

SO :

St

S2'

S3' 76.349
S4' 72,056 | 73.735
Ss! 63.988 68.997 70.68
Sé' 56.982 60.91 65.93 67.617
S7 50.877 50.84 53.445 57.384 62417 | 64.108
S8 | 47.324 47.287 49.899 53.848 58.894 | 60.59
S9 45.989 45,952 48,567 52.519 57.571 59.268




PO AN TOT NGHIEP GVHD: TS MAIL LU

6.2.2. MMUS do ép sit neo (Afp4):

pi
— S
X
T ] FLy
= £
a a
fPAy LpA o
LpF

Hinh 6.2. So db tinh MMUS do ép sit neo
Véi x 1a diém ma tai d6 so1 cap khéng con di chuyén nita khi tudt neo.
Do ép xit neo thudng nam trong khodng 3 — 10 mm, thudng A =6 mm.
Cang mdt dau tinh voi 1A (ké ca cang 2 dhu nhung khong ludn phién)
Ciang 2 d4u luan phién tinh véi 2A,

Chi tinh khi trén toan sgi c4p khong c6 ma sat véi thanh dng, do d6 Aga chi ké

vao khu vuc dau dam.

Céc b6 cép dugce kéo ca hai ddu nén mét mat do Urng sudt ndy tai cac mat cat

trong cap ciing tuong dbi ddu nhau, do d6 ta c6 thé dung céng thitc trung binh:

Apr=—é’”‘-E (TCVN 11823-5:2017 - 9.5.2.1)
L "

Trong dé:

L: Chiéu dai bo

AA: Do tut neo, AA = 6mm

Eps: Modul dan hdi ctia ¢bt thép DUL, Eys = 197000MPa

Tinh toén tiéu biéu cap 201 tai mit cht S9, céc cap con lai tinh toan twong ty va
14p bang.

Ta co:
Chiéu dai b6 cap: L = 9435 mm

Ay __6
" 9435

x197000=125.278 MPa

Bang 6.6. Bang tong hop MMUS do ¢p sit neo
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CAP
201 202 203 204 205 206
Ting phdn | 125278 | 124.723 | 91.084 | 71.736 | 60.687 | 52.587

A pr

6.2.3. Tinh todn MMUS do nén dian hoi (Afpes):

A 1A » A P A ¢ x A r ~ ;
Dbi voi ddm cling sau, mét mat ing suat do nén dan hoi dugc tinh theo cong thirc

sau:
N-1 E,
Afps = N X Ei X,
Trong do:

N: sd Ian cing cap co cac dic trung hoan toan gidng nhau cing tai cac thoi diém
khéac nhau 1am cho dim bién dang.
fegp: Ung sulit bé téng & trong tAm céc bo thép dy img luc do luc du ung lyc sau

khi nha kich va trong Iugng cta dam céng saw:

_k B (dps _y10)2 + My, (d

oEp Ao ID , . 'IG Ps._ytﬂ)

Dy Gng lyc: P, = £ %A,
fpi pruca fm — Apr T Apr - AprS

Do khéi Tugng khé 16n va dé tranh giai 13p, nén dimg cong thitc tinh sau dé xac

dinh Afyes:

ALl |:IU+(dps “*J’:o)z Ao] - (dps “}’ro)(MD01+MCLL+MCE)A0

AfEszN'lx il
PSON 2 By
A |:IO+(dps _yao) A0:|+E Aply
_ , | s _
Trong do:

N: S& 1an ciing cap c6 cac dic trung hoan toan gidng nhau cing tai céc thoi diém
khac nhau lam cho dim bién dang, N = 12.

Mbci + Merr + Mcg: Momen do trong lugng béan than dim, tai trong xe dlc va
tai thi cdng & TTGH st dung.
Aps: Tong dién tich ca b6 cap DUL tng suét trrde tai mdi mit cét.
Eei: Modul dan hdi bé tong theo thoi glan ” -

Bang 6.7. Bang tng hgp MMUS do nén dan hdi

SVTH: LE QUANG NHAT MSSV: 15H1090015
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Mit cdt | yio - dps Ao In MD“;/“JESCLL T Afes
So' 2018.94 | 1.3E+07 | 2.81E+13 | -11864150000 0
Sy’ 184598 | 1.IE+07 | 1.89E+13 | 9660050000 0
2! 1609.58 | 1.IE+07 | 1.45E+13 | -9007140000 0
S3' 1511.28 | 9995621 | 1.12E+13 | -7868400000 4314
S4' 1423.88 | 9403191 | 8.72E+12 | -6682020000 8.925
S5' 1337.76 | 8836160 | 6.69E+12 | -5200010000 14.779
S6' 1268.83 | 8394530 | 532E+12 | -3668340000 26.259
s7' 1214.49 | 8047100 | 4.4E+12 | -1842090000 29.605
S8’ 1186.8 | 7866869 | 4.01E+12 | -1923890000 30.684
S9 1181.63 | 7821039 | 3.98E+12 0 32.277

6.2.4. MMUS do co ngdt ( Afpsr):
Af o= 84, B K, (TCVN 11823-5:42017 - 9.5.4.2.1)

Trong do:
Kid¢: HE s0 mét cat chuyén doi.

g Bién dang co ngét clia bé tong xdy ra tir lc cing cap dén cudi thoi ky khai

thic
Eps: Modul dan hdi cap DUL, Eps = 197000 MPa
Ta tinh toan cho mat cit S13, cdc mit ciit con lai tinh toan furong tu va 18p bang.
Gia trj ke tinh todn: ks = 1.
HE s6 do am trong qué trinh co ngét: k,,=2.00 - 0.014H
Trong do:
H: Po 4m tuong doi, H = 80%
Vay: k,,=2.00 - 0.014H=2.00 - 0.014x 80 = (.88
H¢ s6 xét dén anh huéng phét trién cudng d6 bé tong lén bién dang co ngét:
t

K = 100 -0.58 x £,
12 0% ai |4y
0.145% £ +20

Trong d6:
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t: Tudi bé tong tai thoi diém khao sat (thoi diém ciing cép dén cubi thoi ki khai
thac), t = 9930 ngay

f*ci: Cudng dd chiu nén clia bé tdng tai thoi didm truyén luc cap DUL,

f,ci = f’c = 50MPa
t 9930
Vay: k, = I =0.997
1] 100-0.58x £, 12){1_(_)_0 0.5855_0)+9930
0.145% £, 0.145% 50

H8 s xét dén anh huong cudng do bé tong dén khi két chu chiu tai:

_ 35
7+f,

ks

Trong d¢6:
fci: Cudng dd chiu nén clia bé tong luc truyén lue,
i = e =50 MPa

35 35
7+f, 7450

Vay: k, = ={).614

Ung bién do co ngét:

e, =k k, kk,048x10° -

= 1%0.88x0.614x0.997x 0.48x 107 = 0.000259

Heé s& d6 Am trong qua trinh tir bién: k, = 1.56 - 0.008H
Trong d6:

H: Pd dm tuong db1, H = 80%

Vay: k,,= 1.56 - 0.008H = 1.56 - 0.008x 80 = 0.9
He s tir bién:

v, (1) = 1.9k K, Kok 60"
=1.9x1x0.92%0.614x0.997x3*""* =0.94

Hé s0 chuyén d6i mit cit:

1

2

ci 3 4

A Ay e
1+~E—"— Ap 1+ g( '} ‘g) [1+ 0.7\pb(t,tiﬂ
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Trong dé:

Eps: Modul dan héi cap DUL, Eps = 197000MPa

Eci: Modul dan hdi bé tong qua mdi giai doan thi cong, B = 26484.9 MPa
Aps: Dién tich cap DUL ctia mdi mit cit qua mdi giai doan thi cong

Ag: Dién tich tiét dién giai doan 2

l: Momen quéan tinh dém giai doan 2

dps: Khodang céch tir trong tAm nhom cap dén mép trén dam

vig: Khodng cach tir TTH dén mép trén dim

yb(tf, ti): Hé sb tir bién ca dim

1

E
1+

MMUS do co ngot:
Af =g, x Eps x K.,

P:

A;}s 1+ Ag (dps" Yig )2

g

Bang 6.8. Bang tong hop hé s& chuyén di mit cét

g

[1+0.7y, (tt;) ]

I\g ig;;‘lg’ Ag dps yig g Kid

S0" 0 1.3E+07 0 | 2018.939 | 2.81E+13 0

S1' 0 1.1E+07 0 1845.983 | 1.89E+13 0

S2' 2 LIE+07 | 125 | 1736.564 | 1.45E+13 0

S3' 4 IE+07 125 | 1639.95 | 1.12E+13 | 0.984

S4¢ 6 9458436 | 125 | 1553.962 | 8.76E+12 | 0.973

S5' 8 8909821 | 125 | 1468.964 | 6.73E+12 | 0.96

S6' 12 8505021 | 125 | 1402.416 | 537E+12 | 0.934

S7' 12 8157591 | 125 | 1347.56 | 4.44E+12 | 0.926

Sg' 12 7977360 | 125 | 1319.655 | 4.04E+12 | 0.918

S9 12 7931530 | 125 | 1314.546 | 4.02E+12 | 0.898

Bang 6.9. Bang tdng hop hé s6 tr bién
Mt cit | ke Kne ke ti (ngay) ti (ngdy) Ked b (t,t)
S0' 1 092 | 0.614 70 9930 0.997 0.648
Sl 1 0.92 0.614 59 9941 0.997 0.661
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 186
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0.92 0.614 52 9948 0.997 0.671

S2! I

s3 I 0.92 0.614 45 9955 0.997 0.683

S4' 1 0.92 0.614 38 9962 0.997 0.697

S5 1 0.92 0.614 3 9969 0.997 (0.714

S6'. 1 0.92 0.614 24 9976 0.997 0.735

s57 i 0.92 0.614 17 9983 0.997 0.766

S8 i 0.92 0.614 10 9990 0.997 0.815

S9 1 0.92 0.614 3 9997 0.997 0.94

Bang 6.10. Bang tdng hop Gmg bién do co ngét (es)
Mt cét ks Kns ke kg Esh

S0 1 0.88 0.614 0.997 0.000259
ST 1 0.88 0.614 0.997 0.000259
S2' 1 0.88 0.614 0.997 0.000259
S3 1 0.88 0.614 (.997 0.000259
54 1 (.88 0.614 0.997 0.000259
S5 1 0.88 0.614 0.997 0.000259
S6' 1 0.88 0.614 0.997 0.000259
s7' i 0.88 0.614 - 0997 0.000259
S8 1 0.88 0.614 0.997 £0.000259
89 1 0.88 0.614 0.997 0.000259

Bang 6.11. Bang tdng hop MMUS do co ngét

Mt cit Afpsr
S0' 0
ST 0
S2' 0
$3* | 50.124
S4' 49.564
85! 48.902
S6' 47.577
S7' 47.17
S8’ 46.762
S9 45.744

6.2.5. Téng hop MMUS trong giai doan thi cong HLG:
Af = AprS +..Apr. + .A_pr + A.prT .

Bang 6.12. Bang tong hop MMUS trong giai doan thi ¢6ng hop long gifia
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Afyr CAP
201 202 203 204 205 206

SO

ST

S2!

S3' 179.06
S4' 182.307 | 175.886
S5 184.626 | 178.586 | 172.169
S6' 195.043 | 180.223 | 174.194 | 167.781
S7 223325 | 222733 | 191.699 | 176.29 | 170.274 | 163.865
S8 219364 | 218.772 | 187.745 | 172.346 | 166.343 | 159.939
S9 217.01T 1216.419 | 185.395 | 169.999 | 164.002 | 157.599

6.3. Kiém todn ﬁ'ng sufit cho phép:
6.3.1. Giai dogn hop long nhip giita (chwa kéo cdp hop long giita)
Luc nay xe diic duge gic 1én 2 phan hing cia 2 bén nén tai trong truyén xudng
mdi bén chiu mot nira gdm: tai trong xe dic, tai trong khéi hop long gifta, tai trong
khéi hgp long bién.
P(CE+DCHCLLY?2 P{CE+DC+CLL)/?2

Hinh 6.3. So db tai trong thi cong dét hop long giita

Ung sudt trong sudt qué trinh thi cOng trai qua cac giai doan phai théa man didu

kién sau day:

Ung suét nén trong bé téng cho phép: £ <0.6f",

Ung suét kéo trong bé tong cho phép: 1, <0.25,/f'. <1.38MPa

cf
Cong thirc kiém toan:

Pé d& dang tinh to4n Gng suét trong bé tdng do cap DUL va tai trong trong giai
doan HLG téc dung, sau d6 cong véi ting sudt o giai doan dic hing ta sé duge ung
sufit bé tong:

Ung sudit bé tdng sua khi cang cap HLG:
Ung suét the dudi:

__ pduchang hlg
f, =1, +1,
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Ung suit th trén:

d
ft — ft uchang + fih]g

Trong do:

Ung sudt thé dudi bé téng do cap Dul va tdi trong giai doan HLG tac dung:

8

fhle _ P (Ybo Yps) - M DC+CE+BTU
b A I be I

4 & &

Ybo
Ung sudt thé trén bé téng do cap DUL va tai trong giai doan HLG tac dung:

S

p P (Ybo ~Yp ) N[DCCE+BTU
L Y, -
A I I

0 < o3

hlg __
ft - Yio

Pi: Lyc cng cép con lai sau khi kich: P, = £, —Af,; [xA

Ta két qua (ing sudt xuit tit phin mém RMVSi — Adv 08.11.18.01 dé kiém ton.

AU U PR bt ci

E

1mg L Flﬂl;@‘r iiﬁﬁd 1109 illO l112 1114 l!. 7 1119 132L 1123 1 6 1[26 1130 1132 1134- 1137 1139 1141 1143 14 11 7

2000 | "

amg ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

400 + °

Ruthors LAVTEAN Intsract!y diageam plot 1am0s0en
Resulty: $irese meini: GFDZB a—
ReGets GUI-PLOT, Load oaser EBTGL1-BUM
R v Preojsot: dus heng can bang DATH 1 om Plot = 2854, 2 /w2

(Dofadt Echodula) A QUG L6 Miateaa r6P028 e - g

Hinh 6.4. Bidu dd img sufit thé dudi giai doan thi cong hop long gita
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~B00G
-B000 |
~4000 [ c
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[ U';ﬂ “i;os EILEN eI uu

1000 |
2000
3000 |
400 L

T L119 1121 Ll?a 1128 [128 1130 1132 113

4. 1137 1139 EFES R T iHS 11

Authers LAVTEAH

.| Prejeot: duer hang can bang DRTN

Inte racb!v d agram plot
1la: Slrasea poinl: SPOLT
RnSets GUI-PLOT, Laad caser

&raL1-siM
1 em Plol = 2B54, 2 W/m2

14/02,2020
ot

(BofardtSohodul ol A5 4+ ETE 1 -ELbretran 16POLT T L O -

Hinh 6.5. Bi_éu d0 g sudt thé trén giai doan thi cdng hop long gifta

Bang 6.13. Bang tong hop tng suét thé trén va dudi dung kiém todn tir tru dén

hop long gitia

Mat cht | fiduchg | g duchang G;?Jg}a]%T Gf]«fdfgﬁaiT Kiém todn | Kiém toan

SO-S0 ~1.035 -3.009 30 30 Thoa Thoa

SI-81' -4.176 -4.831 30 30 Théa Thoa
S2 -2.317 -4.86 30 30 Théa Théa
S3 -1.76 -5.431 30 30 Thoa Thoa
S4 -1.309 -6.137 30 30 Thoa Thoa
S5 -2.04 -6,637 30 30 Théa Thoa
S6 -1.623 -7.489 30 30 Théa Thoa
S7 -1.493 -6.443 28.833 28.833 Thoa Thoa
S8 -0.885 -5.708 26.415 26.415 Thoa Thoa
S2' 2,142 -5.04 30 30 Thoa Thoa
S3' -1.663 -4.729 30 30 Thoa Thoa
S4' ~1,335 -4,177 30 30 Thoa Théa
S5' -1,153 -3.214 30 30 Thoa Thoa
Seé' -0.951 -2.05 30 30 Thoa Thoa
s7 -0.74 -0.73 28.833 28.833 Thoa Thoa
S8 -1.068 0.091 26.415 1.38 Thoa Théa
S9 0 0 1 38 1 38 Théa Thoa

MS 15H1 090{)15

" TRANG: 190
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S10 | 003 | -5425 | 21.106 21.106 Thoa Thoa |
SI1 | 0143 | -3.81 21.106 21.106 Théa Thoa |

Qua so sanh két qua gitra tng sufit bé tong do tai trong ngoai va Ung suét cho
phép cia bé tong ta thdy moi mit cit déu théa.

6.3.2. Giai doan hop long nhip gifka (dd kéo cdp hop long giita):

Ung suit c6 dugce trong giai doan nay bing tng sudt giai doan trude d6 cong véi
ing suét giai doan nay. Tai trong luc ndy c6 tai thi cong rai déu huéng ngugc 1én trén,
tai trong xe duc hudng nguge 1én trén

Ung sudit trong subt qué trinh thi cong trai qua cac giai doan phai thoa mén didu

kién sau day:

Ung suét nén trong bé tdng cho phép: £, <0.6f';

Ung sudt kéo trong bé tong cho phép: £, <0.25f"; <1.38MPa
Cong thire kiém todn:

pé d& dang tinh todn g sudit trong bé tong do cap DUL va tai trong trong giai
doan HLG tac dung, sau d6 cong voi 1ing sult & giai doan duc hing ta s¢ duge Gng
suft bé tong:

Ung suét bé téng sua khi cing cap HLB:
Ung suét thé duéi:

f, = foochane £

Ung suét thé trén:

ff _ ftduchang + f!hlb

Trong do:

Ung sudt th¢ dudi bé tdng do cap Dul va tai trong giai doan HLB tac dung:

S

P- Pl (ybo — yps ) MDC+CE+BTU
— - ybo +
A I I

] 4] 4]

hib _
£, =—

ybu

Ung suéit thé trén bé tdng do cap DUL va tai trong giai dogn HLB tac dung:

P A% ) B i

[} 0 0

s
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Pii Lyc cang cap con lai sau khi kich: P, = {fm. —AfPT}x A

Ta lay két qua vmg sudt xudt tix phén mém RMV8i — Adv 08.11.18.01 dé kidm

todn.

®H/MZ
~30000 e e

—ZECOG
~2EC00
—~24000 +
B L
~20000
~1 BOO0
~LEOOO |
—L4CO0 |-
-1 2000
~Lo0Q0 +
_Bwo I

=1 M DUt

1000 1104 13068 d1ide 1110 (112 | 26 1128 1130 1132 1134 1137 1139 3041 114871145 LH{?
B e e ettt e T T T V

-EC00 |

L=

s O
4000 -

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

Aulhori LBVTEAM Intpract!yv dlagram plot gggzzmn
Ragulia: Strees roink: SPOZB SEE—
ReBetr GUI-PLOT, Laad cazes ETGEL2-5UM

o e itmansvn ] Projecl: dus hang oan bang DATN 1 om Plot = 2664, 2 /2
2

TELI DAL wnd7 aTo 1w

{ Dof bt Behodul el Al et BHE 26l i tmiran+6F G20 — - LS LD

Hinh 6.6. Bidu dd ung sudt thé dudi giai doan hop long gitia
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kNRZ
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Author: LAYTERH Ihteraativ dlagram plot
Resulia: Siress poinl: GPOLT
RuBets GUI-PLOT, lLaad oasal BT6LE-8UM

s ies oo v | PTojeets due hang cun bang DATH 1 on Plot = 2654 2 Wm2
FRNLARD

| Dofaukk Sahodul.o) Al a+GTG E-Gbtrelysy rEFNLT THLE  Evld M) M0 =

Hinh 6.7. Biéu d0 (g suét thé trén giai doan hop long gitra
Bang 6.14. Bang tdng hop Gng suét tho trén va dudi dung kiém todn 6 tru dén

hop long gitta

Mt ot | fduchang | g duchang G}?jﬂﬁagr Glifdﬂ,iag Kiém todn | Kiém toan

S0-SO° | -1.528 | -2.413 30 30 Thoa Théa

S1-S1" | -4.88 | -3.923 30 30 Thoa Thoa
S2 3.063 | -3.837 30 30 Thoa Thoa
S3 2536 | -4.296 30 30 Thoa Théa
S4 2.104 | -4,901 30 30 Théa Thoa
S5 2.828 | -5.32 30 30 Thoa Thoa
S6 2378 | -6.159 30 30 Thoa Thoa
S7 2.16 | -5213 28.833 28.833 Thoa Thoa
S8 -1.409 | -4.722 26.415 26.415 Théa Thoa
s2 .3.205 -3.589 30 30 Thoéa Thoa
S3' 2759 | -3.957 30 30 Thoa Thoa
sS4 2474 | -5.032 30 30 Thoa Thoa
S5’ 2292 | -5.369 30 30 Thoa Thoa
S6' 2.037 | -6.779 30 30 Thoa Thoa
S8 -1.005 | -5.859 26.415 26.415 Thoa Thoa
$9 -1.05 | -5 765 21.106 21.106 Thoa Thoa

SVTH LEQUANGNHAT — :9
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S10 -0.422 | -4.688 21.106 21.106 Thoa Thoa
S11 -0.362 | -3.395 21.106 21.106 Thoa Thoa

Qua so sanh két qua gifta Gng sudt trong bé tong va ting sudt cho phép ta thiy
moi mit ¢t déu théa.
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CHUONG 7. THIET KE DAM LIEN TUC PUC HANG GIAI POAN
KHAI THAC

7.1. Kiém toan TTGH sir dung:

741 Tinh MMUS:

Mét mat fng sudt tirc thoi:

Mt mét ting suét do ma sat: Af g

M4t mat {mg sudt do thiét b neo: AL,

Mt mat {ing sudt do co ngan dan hdi: Af g

MAt mat g suét theo thdi gian:

MAt mat ing sufit do co ngot: Af o

Mét mat fmg sudt do tir bién clia bé tong giai doan 1: Afcr

M4t mét ting sufit do tlr bién ciia bé tong giai doan 2: Af oy,

MAt mat g suét do t chiing ctia bt thép du img luc Af,

Trong d6 céc gia tri MMUS tirc thoi d8 duge tinh todn chinh x4c trong cdc giai

doan thi cong, do dd cic gia tri nay sé duge st dung lai va cdng thém vao gig tri
MMUS sau nay.

Véi cac gia tri MMUS theo thdi gian thi thoi diém tinh toan két thic MMUS 1a
sau 10000 ngay.

Ta tinh todn MMUS cho timg nhém cap DUL, sau d6 quy vé tong MMUS.

Céc b6 cap DUL déi xiing nhau ting clip qua tryc nén ta chi cén tinh cho 1 bén
cép, sau d6 nhén dbi céc gia tri mAt mét 4 tinh.

7.1.1.1. MMUS do tix bién (Afpcr):

Af op =t E

P ps

Do tinh chit cia 2 loai cap (cap chiu momen 4m vi cép chju momen dwong) 13
kh4 nhau nén MMUS do hién tugng tir bién phai duge tinh toan riéng cho timg loai

cap.
o = Vi (tst;)xzﬁlﬁ q;z_(_t,_ti.)ggi B

Trong do:

GVHD: TS MAI LUU
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w, (t.t;): He s6 tir bién cho tai trong DC1 Hic dic hing, HLB va HLG.
v, (tt): He s6 tir bién do t4i trong DC3 va DW

Y ey, : Tong bién dang dan héi tai trong tim cap DUL tmg véi thoi gian chét tai
gin gibng nhau, bao gdm do DCI, nhém cép 4m, do DC da gido, cép HLB, do DC
HLG va cap HLG, vdéi:

f]
I _ cgp
E,=) ——
Z ! Z Eci
fc'gp: Ung suét tai trong tam cdt thép DUL
Z g, : Tong bién dang hdi tai trong tdm cap DUL tng v6i thori gian chét tai gin
giéng nhau, bao gém do téi trong DC3, DW, véi:
f?.
2. cgp
gL=) —
Z ) Z Eci
f2 : Ung suét tai trong tam cép DUL.
Céc bién dang trén (do cic tac nhan gy ra trén cac so dd khéc nhau) phai duge
tinh trén cac so dd trong tng:
& (do DC + cép 4m) dugc tinh trén so dd dic hing.
& (do DC da gido + cap HL bién) dugc tinh trén so d¢d dim gian don ddu mut
thira.
& (do DC HL gifta + c4p HL gitta) duoc tinh trén so dd ddm lién tuc.
& (do DCs + DW) duge tinh trén so db ddm lién tyc.

Tai trong giai doan sur dung gém DCs, DW, n6i hre do tir bién, néi luc do lun gbi
tuya, ndi lvc do chénh iéch nhi¢t dd, ndi lyc do co ngdt, hoat tai.
Bang 7.1. Bang tdng hop tdng bién dang dan hi tai trong tim cap DUL trong giai
doan thi cong

_ K8 K10
Eci KO K1 K2 K3 K4 K5 K6 K7 Téng | (MILB) | (HLG)
S0- | -3E- | -7.2E- - - 2E- | -2B- -3E- -
50" 05 05 | 0.0001 | 0.00015| 04 04 |2E04 04 | 0.0013 0 0
S1- | -4E- { -9.3E- - - 2E- | -3E- -3E- -
S 05 05 0.0001 | 0.00018 | 04 04 -3E-04 04 |0.0015 0 0
S2- 0 -6.4E- - - 2E- | -2E- |-3E-04 | -3E- - 0 0
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32 05 10.0001 | 0.00016| 04 | 04 04 100014 |
3 7E- : 3R | 3B SE -
53| O 0 0s looooiz| o4 | oa |2E04| o4 |00 | 000014 -0.00009
- 79E. | 1B~ | 2B 3E | - | 603E-
s |9 0 0 05 o4 | o4 2B G4 logoog| s | 000014
55- 8F- | -1E- 3T - - -
55| O 0 0 0 05 | o4 |ZEO 01 100007 0.00011 | 0.000145
36- 9L 2B |- -
s6 |0 0 0 0 0 05 | TEO4 1 s 1 6.0004 | 0.00014 | 000016
7 SE | - -
57| 9 0 0 0 0 O [OE05 | s 100003 | 0.00022 | 000022
38- qE | -IE .
oo 0 0 0 0 0 0 o Lo ooman | 0:00022
s9 | 0 0 0 0 0 0 0 0 0 0 |-0.00025
01 0 0 0 0 0 0 0 0 o lootos| O
1| 0 0 0 0 0 0 0 0 o lootors| 0
Bang 7.2. Bang tdng hop img suft tai trong tdm cbt thép DUL do DC3, DW
e | K10
fw | KO | K1 | K2 | K3 | K4 | KS | K6 | K7 || o)
S0.S0' | 7869 | 7812 | 7756 | 7.7 | -7.645 | -7.587 | -7.53 | -7473 | © 0
SIS | 7563 | 7497 | 7433 | <7371 | -7.309 | 7245 | -7.182 | -7.119 | 0© 0
$2-82° 709 | 7.02 | 6953 | -6.888 | -6.821 | -6.755 | -6.691 | 0 0
S3.83' 6378 | -6.308 | 6241 | -6.175 | -6.109 | -6.045 | -6.257 | -6.246
S4-S4' 5400 | 5345 | 5283 | -5.221 | -5.161 | -5.314 | -5.304
S5.55' 3969 | 3916 | -3.866 | 3.817 | -3.91 | -3.904
$6-S6' 2336 | 2302 | 227 | 2312 | 2311
$7-S7" 0625 | 0616 | -0.623 | -0.623
S8.S8 0355 | 0357 | 0357
39 0 | 044
S10 2028 | 0
S11 2293 | 0
Bang 7.3. Bang tdng hop tbng bién dang dan hdi trong tim cap DUL trong giai
doan thi cong DC3, DW
_ K8 [ Kio
e K0 K1 K2 | K3 Ke | Ks | K6 | K7 | an | aiioy
S - - . 5B | 2B- | 2k
| T . - - DB | 2B | b
SI-SU' | 4 00025 | 0.00023 | 0.0002 | 0.00022 | 2B | 04 | 04 | o4 0 0




PO AN TOT NGHIEP

GVHD: TS MAI LUU

: § - - DE- | 2B- | -2E-
§2-52 0.00027 | 0.0002 | 0.00021 | 2E9 1 04 | 04 | 0s 0 0
, - 2E- | 2B- | -2E- - -
53-53 0.0002 | 00002 | 2E-04 | 0 1 00 1 04 1 0.00018 | 0.0001:
, 2E- | -2B- | -2E- - -
$4-54 -0.0002 | -2E-04 04 04 04 | 0.00016 | 0.0001:
, -1E- | -1E- | -1E- - X
85-85 HE04 00 | 0 | 04 |0.00011 | 0.0001
, 9E- | -7E- | -7E- | -6.8E- | -6.7E-
56-56 05 05 05 05 05
, 2E- | -2E- | -1.9E- | -1.8E-
87-87 05 05 05 05
S8-S8' 1E-05 | 1.1E-05 1'%?3“
1.66E-
S9 0 05
S10 0.00011 0
S11 8.7E-05 0
Bang 7.4. Bang tong hop hé s6 anh hudng coa cudng do
’ POT THI CONG
Mat cat : | K8 K10
KO | KI | K2 | K3 | K4 | K5 | K6 | K7 (HLB) | (HLG)
S0-S0' | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614
SI-S1' | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614
§2-82 0.614 1 0.614 | 0.614 | 0.614 1 0.614 | 0.614 | 0.614 | 0.614 | 0.614
$3-S3' 0.614 | 0.614 { 0.614 | 0.614 ] 0.614 | 0.614| 0.614 | 0.614
S4-S4' 06140614 0614 |0.614 (0614 0614 | 0.614
S5-S5' 0.614 | 0.614 | 0.614 | 0.614 | 0.614 | 0.614
$6-S6’ 0.614 1 0.614]0.614 | 0.614 | 0.614
$7-S7' 0.614 | 0.614] 0.614 | 0.614
$8-S8' 0.614 | 0.614 | 0.614
S9 0.614
S10 0.614
Stl 0.614

- Hé s6 xét dén anh huéng cia cudng do:

- H& sb kich thude, ke = 1

k, =
! 7

35

+/a

Bang 7.5. Thoi gian xét tir lic thi cdng lan can, 1dp phi dén cudi thoi ki khai thac
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Mat cit | 1hol gian Tl(]tc)ﬂdgéljn
® cudi
SO-SO 77 9923
S-St 77 9923
S2-S2 66 9934
S3-83' 59 9941
S4-S4' 52 9948
S5-85 45 9955
S6-S6' 38 9962
S7-87' 31 9969
Sg-S8' 24 9976
S9 10 9990
S10 17 9983
S11 17 9983

Béang 7.6. Hg sb xét dén anh huéng clia cudng d6 bé tong

{

R CTT
12 x| e |
[0.145><fﬂ. +20]
' POT THI CONG

Mat cat

' Ko | KI | K2 | K3 | K4 | X5 | K6 | K7 (HKSB) (gﬁg)
S0-SO' | 0.997 | 0.097 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997
SI-SI' | 0.997 | 0997 [0.997 [ 0.997 | 0.997 | 0.997 [ 0.997 | 0.997 | 0.997 | 0.997
$2-82' 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997
$3.83' 0.997 | 0.997 | 0.997 | 0.997 | 0.997 [ 0.997 | 0.997 | 0.997
S4-S4 0.997 | 0.097 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997
$5-35' 0.997 | 0.997 | 0.997 | 0.997 | 0.997 | 0.997
$6-56 ~10.997 [0.997 | 0997 | 0.997 | 0.997
7.7 0.997 [ 0997 | 0.997 | 0.997
38-58' 0.997 | 0997 | 0.997
S9 0.997
$10 0.997

S11 0.997

_Bang 7.7. Bang tdng hop hé sb tir bién tir khi thi cong lan can, 16p phit dénecudi

thdi gian kiém tra (30 ndm = 10000 ngay)
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v, (t) = 1.9k K, k k6"

Mit DOT THI CONG S
car | KO [ K1 K2 | K3 | K4 | KS | K6 | KT | ip ) e
S0-S0' | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641
SI-SI' | 0.641 | 0.641 | 0.641|0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641
$2-82' 0.641 | 0.641 1 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641
$3-S3' 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641
S4-S4' 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641
$5-S5' 0.641 | 0.641 | 0.641 | 0.641 | 0.641 | 0.641
S6-S6' 0.641 | 0.641 | 0.641 | 0.641 | 0.641
S7-87 10.64110.641 | 0.641 | 0.641
$8-S8' 0.641 | 0.641 | 0.641
89 0 | 0.641
S10 0.641 | 0

S11 0.641 | 0

Bang 7.8. Bién dang dan hdi ctia cap do DC1

trong giai doan dic hing, HLB,

LG

K8 K10
eex | KO | KI K2 | k3 | ke | ks | ke | k7| it B0
$0-S0' | 3E-05 Ggf‘ 8.3E-05 | 0.0001 | 0.0001 | 0.0001 | 0.0002 20% 0 0

T 46E- | 79E- 26

si-st | “0s7 | o5 | 0.0001 | 0.0001 | 0.0002 | 0.0002 | 0.0002 | 2 0 0
$2-82 0.0001 | 0.00011 | 0.0001 | 0.0001 | 0.0002 | 0.0002 2013 0 0
$3-83 0.00012 | 0.0001 | 0.0001 | 0.0002 | 0.0002 20%' 9.8E-05 | 6.15E-05
S4-§4 0.0001 | 0.0001 | 0.0001 | 0.0002 20‘3‘ 4.3E-05 | 9.76E-05
$5-S5' 0.0001 | 0.0001 | 0.0001 %E 8.1E-05 | 0.000104
S6-S6' 0.0001 | 0.0001 20]5; 0.00011 | 0.000118
$7-S7" 0.0001 2054' 0.00018 | 0.000169
$8-58’ 20]2 0.00021 | 0.000179
$9 0 |0.000235
S10 88605 | 0
SI1 [E-04 0
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Bang 7.9. Bién dang dan hdi clia cép do tai trong DC3, DW

GVHD: TS MAI LUU

K8 | K0
- KO Kl k2 | K3 | Ke | ks | K6 | KTt | e
T - § R [ e 1B | -IE-
S0-80" | 4 00017 | 0.00015 | 0.0001 | 0.0001 | 04 | 04 | 04 | 04 0 0
- - - OB [ B e | CIE-
S1-S1' 1 500016 | 0.00015 | 0.0001 | 0.0001 | 04 | 04 | 04 | 04 0 0
, i 5 [ oE- | CIE- | 1B | -iE-
S2-82 O 1000017 | 0.0001 | 0.0001| 04 | 04 | 04 | 04 0 0
, - OB | 1B | 1B | -IE- ; -
$3-83 0 0 140002 00001 | 04 | 04 | 04 | 04 |0.00012]0.00012
, TR | OB [<E | B | -99E- | -9.9E-
S4-84 0 0 O loo001| 04 | o4 | 04 | 04 05 05
, - - 5 T 8E | 7 | 7B | -73E- | -7.3F
85-85 0 0 0 O | o4 | 05 | 05 | 05 | o5 05
, 68 | SE- | 4b- | 43F. | 43E-
56-56 0 0 0 0 0 05 05 05 05 05
, 2E | B | -12B- | -12E-
§7.87 0 0 0 0 0 0 || s o o
s8-s8 | 0 0 0 0 0 0 o | 9B-06 | 7.25-06 6'%665
$9 0 0 0 0 0 0 0 0 0 1%65E
510 0 0 0 0 0 | 0 0 0 71E-05| -0
S11 0 0 0 0 0 0 0 0 155805 0
Bang 7.10. Bang tdng hop MMUS do tir bién
Aficr = Ecr By :ZSiiWi (t’tl )Eps:(\lfl (t’ti )XZ £ TV, (tﬂti )Sii )prs
- NHOM A | NHOM | NHOM
101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | €| B c.
S0-S0° | 38.462 | 42.032 | 45.39 | 48.97 | 52.734 | 56.586 | 59.449 | 65.11 | 51.091 | 0 0
S1.S1' 120353 | 44.465 | 48.24 | 52.29 | 56.499 | 60.822 | 63.909 | 70.26 | 54.603 | 0 0
3520 | 0 154361 48.96 | 51.22 | 53.800 | 57.929 | 61.443 | 68.55 | 49.533 | 0 0
s353 | 0 0 135330 [ 4836 | 50.066 | 53.226 | 56.534 | 64.37 | 40.744 | 42279 | 35.125
Sas# | o 0 0 15004 [45.761 1 48.099 | 50.395 | 58.27 | 31.683 | 28.063 | 38.768
5585 0 0 0 | 0 |45662 41915 |43.413 | 505 | 22.686 | 30.335 | 34.781
$656 | 0 0 0 1 0 0 13978 135913 | 4233 | 14.753 | 29.692 | 31.683
5787 0 0 o | 0 0 0 132,068 | 33.7 | 8221 | 37.681 | 35.507
39 0 0 o | o 0 0 0 0 | 48393
S1o0 |0 0 0o | 0 0 0 o 13123 | o
SVTH: LE QUANG NHAT  MSSV: 15H1090015 TRANG: 201
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7.1.1.2. MMUS do ching nhio :

£ (f
Af = —Kﬂi[—"—‘— - 0.55] (TCVN 11823-5:2017 — 9.5.4.2.3)

LA “py
Trong do6:
fo: Ung suét trong cap DUL ngay sau khi truyén
fpr = 0.55 x fy = 0.55 x 1674 = 920.7 MPa
fpy: Cutng dd chay déo cua cap DUL, fy = 1674MPa
Ky = 30: Cap DUL cé d6 chiing nhéio thép

L 920.7(920.7
Vay: Af, = 1| 2 055 z——m(m——o.ss - 0MPa
R KL( 30 (1674

Py

Vay MMUS do cap DUL ¢6 gia tri bang 8 MPa

7.1.1.3. Tong MMUS trong giai doan khai thac:

Bang 7.11. Bang tong hop MMUS tai céc mit cét frong giai doan thi cong dic

hang, HLB, HLG
Mt NHOM A NHOM B NHOM C
cét Afpa AfpEs Afpe | Afpa | Afpes | Afyr | Afpa | Afyes | Afyr
S0-S0' | 262.667 | 13.086 | 90.58 | 0 0 0 0 0 0
SI-SI' | 262.667 | 15.862 | 86.98 | 0 0 0 0 0 0
S2-S2' | 157.6 | 15907 | 8127 | © 0 0 0 0 0

83-S3'| 112.571 | 15.229 | 72.88 | 62.73 | -0.707 | 81.727 | 87.683 | 4.314 | 76.349
S4-84' | 87.556 | 14206 | 62.16 | 62.73 | 3.57 | 72.269 | 87.683 | 8.925 | 72.896
S3-85' | 69.529 13.1 49.23 | 62.73 | 9.138 | 73.644 | 87.683 | 14.78 | 67.888
S6-56' | 57.659 | 11.812 | 34.47 | 62.73 | 11.808 | 73.302 | 87.683 | 26.26 | 62.86
S7-S87' | 48.245 | 10419 | 17.99 | 62.73 | 15.19 | 76.787 | 87.683 | 29.61 | 56.512

S8-S8' | 41.474 | 8.813 0 62.73 | 18,532 | 80.262 | 87.683 | 30.68 | 52.974
S9 0 0 0 0 0 0 87.683 | 32.28 | 51.644
S10 0 0 0 62.73 | 19.291 | 82.863 0 0 0
S11 0 0 0 62.73 | 14.819 ; 88.495 0 0 0

Bang 7.12. Bang téng hgp MMUS cia cap DUL
Téng MMUS dugc tinh theo céng thite:
Afp=AL, - AL+ Af+ AL = AL+ Alpgt AL+ AF o + AL+ AL

p




MSSV: 15111090015

PO AN TOT NGHIEP GVHD: TS MAI LUU
Mt Cép nhém A - Thi céng dic hdng Cap nhém B - HLB
cht "—\Rﬁ’ Afyer | Afyse | Afyr | Téng ARf*’ Afyer | Afse | Afyr | Téng
soso | 8 | L% s 3636' A B R 0 0
SI-S1'| 8 54560 51.34 3655‘ B R R 0 0
$2-82' | 8 49353 5659 | 230 (3689 | 0 | 0 | 0 0 0

, 5074 200, | 307.4 4227 | 504 | 14375 | 244.51
s3-s3 | 8 | 0T 5799 | 2 1 Il \ )

. 3168 163. | 2635 78.06 | 50.1 | 138.57 | 224.81
sa-se | 8 | LS I sogs | 103 120 s | . ) 1

| 22,68 131 | 2254 3033 | 49.0 | 14551 | 233.77
ssss | 8 | 0% L eam | 190 e 1T y )

, 14.75 103, 2960 | 40.8 | 147.84 | 235.40
sese | 8 | 4P L ern IO woaa | s | 201 ) ;
s757 | 8 | 8221 | 782 | 746 | 1686 g ) 3T AT ST as0 16

, 502 | 1557 42.15 | 494 | 16152 | 261.09
sg-s8' | 8 | 4092 | 9333 | 7y I S 1 ; s

9 | 0 | o0 0 o1 0o | o | o | o 0 0
3127 | 49.5 | 164.88 | 253.72
st | 0 | o 0 o | o | s P T
3058 | 490 | 166.04 | 254.55
sit | o | o 0 o | o |8 00N . ;
, Cap nhém C - HLG
Mat cat 2
Afpsr | Afper Afpsr Afyr Tong
S0-80' | 0 0 0 0 0
Sist' | 0 0 0 0 0
$2-52 | 0 0 0 0 0
$353 | 8 | 35125 | 50.124 | 168346 | 261.595
S4sa | 8 | 38768 | 49.564 | 169.504 | 265836 -
S5.85' | 8 | 34781 | 48902 | 17035 | 262.033
S6.56 | 8 | 31683 | 47.577 | 176.802 | 264.062
S7ST | 8 | 35507 | 4717 738 | 264477
S8S8 | 8 | 36674 | 46762 | 171341 | 262777
39 § | 48393 | 45744 | 171.604 | 273,741
S10 0 0 0 0 0
S11 0 0 0 0 0
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GVHD: TS MAILUU

7.1.2. Kiém todn irng suilt tgi TTGH st dung:

Kiém todn kha nang chong nirt clia tiét dién & giai doan dan hdi, do vdng cta ciu

dugc tc dyng cua tai trong binh thuong (hé s tai trong y = 1).

Ung suét nén tai moi mit cét khong vuot qua: £ = 0.45f,

Ung suéit kéo tai moi mit cat khong dugc vugt qué: f, = 0.5,/f,

Cong thire tong quat xac dinh ting suft tai cdc thd trong giai doan sur dung:
Ung suét & thé dudi dim:

APy +APy , +AR, APyxe,

i HLB
fh - fi}(rhicnng} A I ng
d td
AP, .Xe AP, .Xe
HLB T HLG T X
+ beg + Xng + I >(ybg
id td d

Ung suft & thé trén dam:

AP HAP o APy ARXe,

— HLE
ft— ft(lhicong} A I Ytg
td 1d
. APy Xe, N APy e, wu M, %
I Y1g I ylg : I ylg
td ~ g td
Trong do:

Auw, T, yig: PTHH dd ké dén sy cé miat cua tit ca cac cap.

APr, APup, APuLc: La d6 gidm lyc cap DUL ciia cép am, cap HLB, cap HLG

do cac MMUS trong giai doan khai théc,

AP =A o x(Afy (T) AL (T)+AL g (1))
APy =A X (Af o (HILB)+Af (HLB)+Af g, (HLB))

AP,y =A e X(Afy (HLG)+Af, o, (HLG)+Af, g (HLG))

H

Bang 7.13. Bang tng hop db gidm e cap DUL ctia cap 4m, HLB va HLG

oz Nhém A Nhoém B Nhém C
Mat cat ; — _

i S6 cap APr S6 cap APup S6 cap APig
S0-S0' 32 24454664 0 0 0 0
S1-S1T' 32 24572285 0 0 0 0

S2 28 16543336 2 0 2 0

S3 24 11816349 4 1566454.5 4 1675882

S4 20 8442674 6 2160343.8 6 2554578

S5 16 5777702 8 2995273.9 g 3357376
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S6 12 3736193 8 3016210 12 5075060
S7 8 2161442 8 3205250 12 5083036
S8 4 9975534 8 3345358 12 5050364
52! 28 16543336 2 0 2 0

53" 24 11816349 4 1566454.5 4 1675882
S4' 20 8442674 6 2160343.8 6 2554578
S5 16 5777702 8 2995273.9 8 3357376
S¢’ 12 3736193 8 3016210 12 5075060
S7' 8 2161442 8 3205250 12 5083036
S8 4 997553.4 8 3345358 12 5050364
S9 0O 0 0 0 12 5261083
S10 0 0 8 3250927.7 0 0

Sl 0 0 6 2446152.5 0 0

Béang 7.14. Bang tbng hop kiém toan tai cc mit cAt dAm hop TTGH st dung giai

doan khai thac

Gid | Gia 1

tri tri | Kiém -2 ,
Matcht | o Mpax | R f | kidm | kiém | togn | Sicmtoan

‘ ' ‘ todn | todn | fi fo

fi fy
SO-S0" | -1.694 | 2.218 | <1.45E+11 | -6.893 | 4.148 | 22.5 | 3.336 | Thoa | Khong thoa
SI-SU' | -5.123 | 3.63 | -L.OGE+I! | -9.253 | 3.953 | 22.5 | 3.536 | Thoa | Khéng thoa
92 | -3.315 | -3.508 | -8.47E+10 | -8.711 | 3.788 | 22.5 | 3.536 | Thoa | Khéng théa
S3 | 2795 | -3.934 | -6.59E+10 | -9.035 | 3.34 | 225 |3.536 | Théa | Thoa
S4 | 2367 | -4.51 | -4.97E+10 | -8.857 | 2.137 | 22.5 |3.536 | Théa | Thoa
S5 3.09 | -4.909 | -3.37E+10 | -9.281 | 0.849 | 22.5 | 3.536 | Thoa |  Thoa
S6 | 2.626 | -5.752 | -2.08E+10 | -8.12 | -0.95 | 225 | 22.5 | Théa | Thoa
S7 | 2377 | -4.841 | -9.53E+09 | -6.258 | -1.482 | 22.5 | 22.5 | Théa | Théa
S8 | -1.576 | -4.43 | -1.91E+09 | -3.602 | -2.27 | 22.5 | 22.5 | Théa |  Thoa
92" | -3.033 | -3.831 | -7.97E+10 | -7.828 | 3.042 | 22.5 [3.536 | Théa | Thoa
S3' | -2.537 | -3.459 | -6.14E+10 | -8.108 | 3.317 | 22.5 | 3.536 | Thoéa | Théa
sS4 | 2.164 | -2.889 | -4.58F+10 | -7.955 | 3.315 | 22.5 [ 3.536 | Thoa |  Thoa
S5° | -1.885 | -1.995 | -3.1E+10 | -7.462 | 3.427 | 22.5 {3.536 | Théa | Théa
S6' | -1.527 | -1.033 | -2.01E+10 | -6.846 | 3.684 | 22.5 | 3.536 | Thoa | Khéng thoa
7" 106 | -0.138 | -1.ISE+10 | -5.54 | 3,564 | 22.5 | 3.536 | Thoa | Khong thoa
S8 | -1.069 | 0.091 | -7.76+09 | -4.987 | 3.272 | 22.5 | 3.536 | Théa |  Thoa
S9 1.05 | -5.765 | -7.24E+09 | -5.019 | -3363 | 22.5 | 22.5 | Théa |  Thoa
S10 | -0.543 | -4.481 | 1.445E+09 | -2.004 | -3.532 | 22.5 | 22.5 | Thoa | Thoa
S11 043 | -3.28 ! 2811E+09 | -2.093 | -2.269 | 225 | 22.5 | Théa | Thoa
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7.2. Kiém toan & TTGH cwong db:
Diéu kién:
oM, 2 M,
Trong do:
¢: He sb stc khang, ¢ = 1.
Ma: Strc khdng udn danh dinh ctia ban théan tiét dién.

Mau: Momen ngoai luc téc dung & TTGH cutng do.

Hé sb k:
f
k= 2[1 04— MB!,J
£,
Trong dé:

fpy: Gioi han chdy coa cép, fy = 1674 MPa.
fpu: Cudng d6 chiu kéo danh dinh, f, = 1860 MPa.

Vay:
f

k=2/1.04—"2 |= 2[1‘04)_6&} = 0.28
£, 1860

He s6 quy d6i vung nén: B = 0.85.

Ta kiém toén tai mit cét So v6i momen am, cac miét cat con lai tinh toan tuong tir
va lap bang.

Khoang cach tir TTH cla tiét dién dén mép trén cia ban la:

_ Apsxfpu- le(bf~ bw)th‘xo-85xfc'
kXApsxfpu

c
0.85%f B, xb_+

ps
Trong do:
Aps: Dién tich cdp DUL 4m, Ays = 51251.2 mm?
fou: Cudng d6 chiu kéo danh dinh, fu = 1860 Mpa.
Bi: Hé sb quy dbi ving nén: B1=0.85.
e Cudng d6 chiu nén danh dinh cua bé tong, ¢ = 50Mpa.
K: He 56, k= 0.28.
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hy: Chiéu day ban canh quy doi thanh tiét dién chit I, he = 408.14 mm.
bw: Chidu day than ddm tiét dién quy dbi, by = 800 mm.
b Chidu rong ban cdnh trén, by= 12850 mm

dps: Khoang cach tir mép ngoai cling thé chiu nén dén trong tAm I6p cbt thép thé
chiu kéo, dps = 3675 mm.

Vay:
51251.2%1860- 0.85%{12850- 800) x 408.14%0.85%50
. - ( { 28><53>2<51 %1860 = ~1606.59mm
0.85x50%0.85xE00+—= 3675;

Keét ludn: ¢ <he.
Tinh lai chiéu cao ving nén:

A . X

= Fzt
) ~ kxA xf
0.85><fc><;31xbf+m dP pu

ps

_ 51251.2x1860 947 136mm

0.85x50%0 85%800+ 0.28x51251.2x1860
3675

Chidu cao ving nén quy dbi:
a=cxp, =247.136x0.85=171.265 mm

Ung suét trong cap:

. C
f,= fpn[l - kaﬂ

Trong d6:

fou: Cudng 40 chiu kéo danh dinh, fpu = 1860 MPa.

K: Heé 56,k = 0.28.

¢: Chidu cao ving nén, ¢ = 247.136 mm.

dps: Khoang céch tlr mép ngoai cung thé chiu nén dén trong tam 16p cbt thép thé

chiu kéo, dps = 3675 mm.

247, 1536J —1824.97TMps

Vé.yfpffpu[l—kd J 1860x£1 0.28x
ps
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He s6 strc khang ¢ theo c/dps nhu sau:

r
L 506
Dy

0.75
p=11 néu ai <0.375

d P
0.583+0.25| -=.1 C
C 0.375 < am < 0.6

k ps
Vay: ¢ =1

Momen khang uén tinh toan:

M, = ¢[Aps xf % (dps-%ﬂ

me{51251.2x1824.977x[3675— 171;65”

=3.3572x10""Nmm >M, = 2.266x10"'Nmm

= Thoa man

Pé chinh x4c hon v& két qua, ta xudt tmg sudt tr phin mém RMVSi — Adv
08.11.18.01 d kiém toan.
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Hinh 7.1. Biéu d8 kiém to4n dim & TTGH cudng d6
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Bang 7.15. Bang tdng hop momen kiém toén dam & TTGH cuong d6

MOMEN AM MOMEN DUONG
: Momen Kiém : Mor’nen I?;Z?
Mat cat khang uén Mu toan Mu | Mat cat khaﬂmg Mu Mu
(max) udn

{max)

S0-S0' | 3.35722E+11 | -2.2658E+11 Thoa S0-50' 0 -2.22E+10 -

S1-S1' | 3.35722E+11 | -1.6596E+11 Thoa S1-S1 0 -8.33E+09 -
S2 2.95313E+11 | -1.3152E+11 Thoa 52 1.71E+10 | 1.774E+09 | Thoa
S3 2.5447E+11 | -1.0205E+11 Thoa S3 3.03E+10 | 1.088E+10 | Thoa
S4 2.13186E+11 | -7.6888E+10 | Thoa S4 4.18E+10 | 1.859E+10 | Thoa
S5 1.71458E+11 | -5.2425E+10 | Thoa S5 5.09E+10 | 2.553E+10 | Thoa
S6 | 1.29281E+11 | -3.3532E+10 | Thoéa S6 4,72E+10 | 3.069E+10 | Théa
S7 86648677647 | -1.7492E+10 | Thoa S7 4 43E+10 | 3.358E+10 | Théa
S8 42067307180 | -7521000000 | Théa S8 43E+10 | 3379E+10 | Théa

S2' 2.95313E+11 | -1.185E+11 Thoa S2! 1.71E+10 | -5.68E+09 -
S3' 2.5447E+11 | -8.9304E+10 | Thoa S3' 3.12E+10 | 1.395E+09 | Thoa
sS4 2.13186E+11 | -6.4687E+10 | Thoa S4' 4.27E+10 | 7.536E+09 | Thda
S5 [.71458E+11 | -4.204E+10 Thoa S5 5.18E+10 ; 1.413E+10 | Thoa
Se' 1.29281E+11 | -2.5988E+10 | Thoa S6' 7.14E+10 | 2.072E+10 | Thoa
ST 86648677647 | -1.5391E+10 | Thoa ST 6.71E+10 | 2.809E+10 | Thoa
S8 42067307180 | -1.1702E+10 | Thda S8 6.51E+10 | 3.318E+10 | Thoa
S9 0 -1.1116E+10 - S9 6.5E+10 | 3.36E+10 | Thoa
S10 0 -3069000000 - S10 | 4.29E+10 | 3.035E+10 | Thoa
S11 0 267000000 - S11 3.23E+10 | 2.085E+10 | Thoa

7.3. Kiém tosn ham hrgng c6t thép tdi thitu:

Pidu kign: M, =¢M, > Min[1.2M_;1.33M, ]

Xéc dinh momen phu thém theo phuong trinh:

P, Py dy My MpetMp,
Ylfr_yzlm_i__ f(tIB p)ng]+ IDClybg+ Dcal Dwybg}xlg
B £ : g
M:
ng
Trong d6:
vi =1.6
v2=1.1

£ Cudmg-dd chiu kéo khi ubn, fr=4.455Mpa- - .

Mpci: Momen do tai trong béan than tic dung tai TTGH st dung.
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Mpes + Mpw: Momen do tai trong lan can, 16p phu téc dung tai TTGH sty dung.

Bang 7.16. Bang téng hop két qua tinh todn momen phu thém

. 2 . Mpcs +
Mit cit Pi &m Pi duong P; Mbei Mow Ag
S0-50' | 25880908 0 25880908 | -9.74E+10 | -1.08E+11 | 12769461
S1-81' | 25990415 0 25990415 | -6.78E+10 | -7.44E+10 | 11482061
S2 18178760 0 18178760 | -5.13E+10 | -5.59E+10 | 10722846
S3 20459608 | 3890882 | 24350490 | -3.71E+10 | -3.99E+10 | 10056230
S4 17565105 | 7794811 | 25359916 | -2.5E+10 | -2.63E+10 | 9482215
S5 14675220 | 11587483 | 26262703 | -1.36E+10 | -1.35E+10 | 8933600
S6 11820863 | 15340586 | 27161449 | -4.74E+09 | -3.6E+09 | 8491970
S7 9104704 | 15253911 | 24358615 | 2.288E+09 | 4.142E+09 | 8144539
S8 6954212 | 15171134 | 22125345 | 6.154E+09 | 8.232E+09 | 7964309
S2! 18178760 0 18178760 | -5.39E+10 | -5.8E+10 | 10699067
S3 20459608 | 3405280 | 23864889 | -4.06E+10 | -4.27E+10 | 10032452
sS4 17565105 | 7789564 | 25354669 | 2.94E+10 | -2.99E+10 | 9458436
S5 14675220 | 11690460 | 26365680 | -1.89E+10 | -1.79E+10 | 8909821
Se! 11820863 | 15574468 | 27395331 | -[.11E+10 | -8.85B+09 | 8505021
S7' 9104704 | 23132915 | 32237619 | .523E+09 | -2.05E+09 | 8157591
S8 6954212 | 23208757 | 30162969 | -2.51E+09 | 1.093E+09 | 7977360
S% 0 23253871 | 23253871 -2.3E+09 | 1.344E+09 | 7931530
S10 0 15126129 | 15126129 | 7.016E+09 | 8.942E+09 | 7918478
S11 0 11390182 | 11390182 | 5.654E+09 | 7.001E+09 | 7911953
dps Yig Yog lg M Mcr
0 2018.939 1781.061 2.81E+13 1478999.1 2.05E+11
0 1845.983 1454.017 1.89E+13 3.548E+10 1.78E+11
125 1739.391 1272.609 1.45E+13 2.778E+10 1.35E+11
200 1642.501 [117.499 [LIZE+13 6.001E+10 1.37E+11
175 1556.341 087.659 8.76E+12 7.651E+10 1.28E+11
162.5 1471.167 866.833 6.73E+12 9.117E+10 1.I8E+11
162.5 1401.297 778.703 5.36E+12 1.O2E+1 1 1.1E+11
162.5 1346.499 713.501 4.44E+12 9.006E+10 0.65E+10
162.5 1318.615 685.385 4.04E+12 7.374E+10 8.81E+10
125 1736.564 1275.436 1.45E+13 2.277TE+10 1.35E+11
125 1639.95 1120.05 1.12E+13 5.411E+10 1.37E+11
125 1553.962 990.038 8.76E+12 6.975E+10 1.29E+11
125 1468.964 869.036 6.73E+12 8.255E+10 1.19E+11
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 210
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125 1402.416 777.584 5.37E+12 9.222E+10 1.12E+11
125 1347.56 712.44 4.44E+12 1.076E+11 1.15SE+11
125 1319.655 684.345 4.04E+12 1.027E+11 1.06E+11
125 1314.546 685.454 4.02E+12 8.745E+10 9.11E+10
162.5 1313.498 686.502 4.01E+12 5.712E+10 7.31E+10
162.5 1313.066 686.934 4.01E+12 5.261E+10 6.53E+10

Bang 7.17. Bang tbng hop két qua kidm toan ham luong cdt thép tdi thiéu tai mdi

mdt cat cho momen 4m

Matcht | Mu@m) | Mo | Min(12Mel33M) | MeGm) | d?g;g) lf;:‘
S0-S0' | 23E+11 | 2.056+11 2460411 3357E+11 0 Thoa
S1ST' | J17E+11 | 178E+11 21330411 3357E1 0 Thoa
S2 | J13E+11 | 135R+H 1 1619EH 1 29536411 | 1.714E+10 | Thoa
$3 | -IBH1 | 137E+1 [ 357E+11 3.545E+11 | 3.027E+10 | Théa
s4 | 77E+10 | 1286411 10230411 2.132E+11 | 4.182E+10 | Thoa
35 | 526410 | LISEHI1 6.973E+10 [715E+11 | 5.002E+10 | Thoa
S6 | -34E+10 | LIEFI1 | 446E+10 [293E+11 | 4.715E+10 | Thoa
S7 | -1.7E+10 | 9.65E+10 | 2.326E+10 8.665.110 | 4.429E+10 | Thoa
S8 | 756400 | 8.81E+10 IE+10 4.207E+10 | 4296E+10 | Thoa
$2 | 12B+11 | 135E+11 1576E+11 2.9536+11 | 1.714E+10 | Thoa
$3 | 89E+10 | 137E+11 1188E+11 2.545B+11 | 3.116E+10 | Thoa
S# | -65E+10 | 129B+11 86030410 | 2.132E+11 | 4271E+10 | Thoa
S5 | 4.2L+10 | 119E+L1 5.591F+10 L715E111 | 5.181E+10 | Thoa .
S6 | -2.6E+10 | L12E+11 3456E110 12936411 | 7.139E110 | Thoa
§7 | -1.5E410 | LISE+11 30476110 | 8.665E+10 | 6.71E+10 | Thoa
S8 | -12E+10 | 1.06E+11 1556E+10 | 4.207E+10 | 6.51E+10 | Thoa
S9 | -LIE+10 | 9.01E+10 1.478E+10 0 64965110 | Thoa
S10 | 3.AEH09 | 731E+10|  4.082E+09 0 | 4286E+10 | Thoa
SI1 | 2.6705+08 | 653E+10 | 355110000 0 32306410 | Thoa

Bang 7.18. Bang tbng hop két qua kiém toan ham lugng cdt thép t6i thiéu tai mdi

mét cit cho momen duong

I‘fa"f , dé\ggg) Ma | Min(12Meil 33M0) | MeGm) | df:ﬁf}g) Kiém tofn
S0-S0' | 2225110 | 2.05E+11 20480+10 | 336E+11| 0 Thoa
SI-SI' | -8.33E+09 | 1.78E+1] 1108E+10  |336E+11| 0 Thoa
8 i LTTEH09 | L3SEALL | 2,359E+09 |295E+11 [ 1.71E+10 | . Thoa
$3 | 1L.09E+10 | 137EHI1 [448E+10 | 2.54E+111 | 3.03E+10 |  Thoa
S4 | 1.86E+10 | 1.28E+11 J4TIEFIO | 2.03E+11 | 4.18E+10| Thoa




PO AN TOT NGHIEP

GVHD: TS MAI LUU

S5 2.55E+10 | 1.18E+11 3.395E+10 L7TE+I1 | 5.09E+10 Thoa
S6 3.07E+10 | 1.1E+11 4.082E+10 1.29E+11 | 4.72E+10 Théa
S7 3.36E+10 | 9.65E+10 4.467E+10 8.66E+10 | 4.43E+10 Thoéa
58 338E+A10 | 8B.81E+10 4.494E+10 421E+10 ] 43E+10 | Khong thoa
§2' -5.68E+09 | 1.35E+11 7.557E+H09 295E+11 | 1.71E+10 Thoa
83’ 14E+09 | 1.37E+11 1.855E+09 2.54E+11 | 3.12E+10 Thoa
sS4 7.54E+09 | 1.29E+11 1.002E+10 2.13E+11 | 427E+10 Théa
S5 141E+10 | 1L19E+11 1.879E+10 L7IE+HT | 5.18E+10 Thoa
S6' 2.07E+10 | 1.12E+11 2.756E+10 1.29E+11 | 7.14E+10 Théa
S7 2.81E+10 | LLISE+11 3.735E+10 8.66E+10 | 6.71E+10 Thoa
S8' 3.32E+10 | 1.OGE+11 4.413E+10 4.21E+10 | 6.51E+10 Théa
SO 3.36E+10 | 9.11E+10 4.469E+10 0 6.5E+10 Thoa
S10 3.04E+10 | 7.31E+10 4.037E+10 0 4.29E+10 Thoa
St 2.08E+10 | 6.53E+10 2.773E+10 0 3.23E+10 Théa

7.4. Kiém tra sirc khang cit:
Tinh todn tiéu bidu cho mit cit S1 va céc mit cat con lai b tri twong tr mit cit
St

Gia tri luc cat ding tinh toan: ¥V, =13798000N
Gié tri momen ubn; M, =1.659x10" N.mm
Thanh thép dai ¢6 dudng kinh: d = 16 mm
M& dun dan hdi cia bé tong;
E.= 34269 Mpa
Es = 200000 MPa
Xéc dinh gia trj dv:
d.- 0.5a=3675 - 0.5x171.265=3589.368mm

d,= max+<0.72xh = 0.72x3300 = 2376 mm
0.9xd ;= 0.9%3675 = 3307.5mm

Véy gia tri dv = 3589.37mm
x16°

Dién tich thanh thép dai: = = 201,062 mm’

Ung suét ¢t trung binh:
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V, _ 13798000 a0

¢5b 0.9x800%3589.368

Kidm tra tj 16 — = 0.107 < 0.25: Thoa

Gia thibt goc nghiéng nut cia bé tong tai vi trf nguy hiém nhét 1a 45°.
Hé sbp=2

Kha ning chiu cit ciia bé tong:
V. = WB\/: wd\,——xzxr 50x800x3589.368 =3384088.6 N

Kha n#ng chiu cét ctia cot dai;

V. /. V, - Vp=1§—7—§89ﬂ9 - 3384088.6= 11947022.51N

g
Két luén: Tinh todn cbt dai cho phan bé.
K1em tra buofc dai theo didu kién chu tao:

-~

A £,
0.083Lb,,
s < Miny Min(O.de;600mm)
Min (0.4d,;300mm)

Chon budc dai: s = 150mm

Kiém tra cbt thép tbi thiéu:

Pidu kig¢n: A £ +Af > N; J{X“— —-O.SVS —Vp]cotge

psTps d. g,
Vé trai: ALF AL =S5 1251.2x1860+201.062 x 420 =95411678.04N

V& phai:




s
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A f d cotgd
—I\—/I—“—Jr Yo 0.5V, -V |cotgh = M, + Y -O-SM -V, |cotgh
¢I'd\r ¢v d S |

__1.659x10" (13798000
0.9%3589.368

=060404286.11N

TS MAI LUU

v v

0.5 201.062x420%3589 368 % cotg (45)
09 150

~0]xcotg(45)

Két luan: VE trai > V8 phai.
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CHUONG 8. THIET KE TRU CAU

8.1. Gioi thiéu chung:

Chu gém 2 tru chinh, trong pham vi d4 4n ta chi thiét ké 1 try dién hinh, d6 12 tru
T158, day 1a tru BTCT déc khdng c6 DUL.

Tinh toan chon va bé trf cbt thép tru chu lam viéc trong giai doan khai thic va

kidm toan lai tru cAu trong ca 2 giai doan khai thac va thi cong hing

8.1.1. Kich thwoc hinh hoc try:

3 Cowm s,
— | —
I

hl

2 | L » l | Lbd

r M 1

N L -
L bih |k bd J

zY
%/
Hinh 8.1. Céc kich thwdce co ban cua tru

Céac kich thude co ban:
Khoang céch gifta hai tim gbi: a = 4100 mm
Chidu cao tru: hiy = 9500 mm.
Chiéu rong try theo phuong doc cau: biry doc = 3000mm
Chiéu réng try theo phuong ngang cAu: biry ngang = 6600 mm.
Ban kinh cong tru: 1y = 1500 mm.
Chicu dai méng try: Lmg = 16500 mm.
Chiéu réng moéng tru: Bmg = 12000 mm.




Chiéu cao mong tru: Hpg = 3000 mm.
DPudmg kinh coc khoan nhéi: d = 1500 mm.

S6 coc trong mong: n = 12 coc

@ |
@

abr
0,
Dy
0

1@ él;

N=:]

0
= ‘
= (=
g‘r_..._
Q_TM
= ) &=

Hinh 8.2. Mit cét kidm todn

Mt cét I-1: Thiét ké coc tru

Mt cét II-1T: Thiét ké cét thép cho than try

Mat cat I[-111: Thiét ké cbt thép cho bé tru theo phuong ngang céu
Mit cét IV-IV: Thiét k& cbt thép cho bé try theo phuong doc céu

8.1.2. Cdc théng sé thiy vin:
Cao d6 muc nude théng thuyén: H5% = +1.84m

Cao do muc nude thip nhét: Hmin =-2.56m
Cao d6 muc nude cao nhét: H1% =+1.96m
Cao do mat dét tu nhién: MPTN =-8.31m
Cao d6 dinh tru: CDDT =+6.5m
Cao dd dinh bé: CEBB = -3.0m
Cao dj day bé tru: Cbb =-6.0m

Goéc chéo ctia tru so voi tim cau: 90°
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8.1.3. Vit li¢u sir dung:

Cudng dd chiu nén cia bé téng: £ =30 MPa

Khdi luong riéng bé tdng: ve = 0.0000232 N/mm?”.

Modul dan hdi ctia bé tong:

B,= 0.0017xKxy?xf #= 0.0017x1x2320*x30°"= 28110.91 MPa

Cudng do chay déo cua thép: fy = 420 MPa.

8.2. Cdc tai trong tac dung lén tru va ndi lye:

Chiéu dai ddm tac dung Ién try: Vi két chu ciu 12 két cAu duc hing can béng nén
chidu dai ddm tac dung Ién try bing: 1/2 d6t hop long bién + 2x 1/2 canh hing + 1/2
d6t hop long gifta tire: 1.5 m+30m +30m+1.5m=63m

Trong cdc tinh todn dudi day ta quy dinh: truc X 14 truc theo phuong doc cdu, truc

y la truc theo phuong ngang chu
Tai mdi vi tri gbi c6 cac luc tdn tai theo 3 phuong vudng gbc tac dung:
Luc theo phuong doc cau: H,
Luc theo phuong ngang ciu: H,

Luc theo phuong dimg: V

8.2.1. Tinh tdi:
8.2.1.1. Két cdu phan trén:
Tinh tai KCPT tac dung xubng try T158 bao gom:
Bang 8.1. Bang tdng hop noi lyc do tinh tai KCPT

Hang muc Giatri P (N)
Trong hrong thuge DC
Nhip chinh (DC1) -15777400.00
Tai trong lan can (DC3) -379700.00
Téng -16157100.00
Trong lwgng thudec DW -585200
Téng ~32899400.00

8.2.1.2. Két cdu phdn dudi:

- Bang 8.2, Bang tong hop ndi lyc.do tinh tai két chu phan dwdi.. ..
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Hang myc | Thé tich (mm?) Kho(:}\lll)rqng
BE try S.94E+11 13780800
Thén tru 1.69752E+11 3938235.797

Téng 7.63752E+11 17719035.8

8.2.2. Tdi trong gio:

Tai trong gié bao gbm tai trong gio¢ tic dung 1én két cu (WS) va 1én xe ¢ (WL)

Tai trong gi6 tac dung 1én két cAu (WS) bao gdm: phéan trén va phan dudi.

8.2.2.1. Téc dé gid thidt ké.
V=V, x8§
Trong do:

Vi : Tdc d9 gi6 gidt co ban trong 3 gidy v6i chu ky xuét hién 100 nam thich hop
v6i viing tinh gié c¢6 dit cau dang nghién ctru, nhu quy dinh trong bang 3.8.1.1- 1. Ta

chon ving tinh gi6 14 ving I nén ¢6 V,, =38m/s.

S : Hé sb didu chinh déi voi khu dat chiu gi6 va dd cao mat ciu theo quy dinh
trong TCVN 11823-3:2017 - Bang 14 — 8.1.1. Ta ¢6 d6 cao mit cdu cach mat nude
trén 20 m va khu vue théng thodng nén S = 1.06

Do d6:
V) =V, x8=38%x1.06=40.28m/s

8.2.2.2. Tdi trong gio tdc dung lén xe cd (WL):
Tai trong gio ngang:

Khi xét td hop tai trong cudng do 111, phai xét tai trong gio tic dung vao ca két

cau va xe cd.

Tai trong ngang cia gi 1én xe ¢O bing tai phin bd 1.46 kN/m, téc dung theo

huéng ndm ngang, ngang véi tim doc két cAu va dat & 1.8m trén mat dudng.

= T6650N

ngang

WL :1.46x(42000+ 630{)0)

Céanh tay don tir vj trf dat tai trong dén mat cit day tru: z1 = 1800--3800+9500=
15100 mm

Céanh tay don tir vi trf dit tai trong dén mjt cét day bé: zp = 15100+3000=18100
SVTH: LE QUANG NHAT
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Momen tac dung tai mat cét II-II (chan tru):

M _ = WLxz =76650x15100 =1157415000 Nmm

Momen téc dung tai mit cat I-I (day bé):

M, = WLxz,=76650x18100 =1387365000Nmm

Tdi trong gio doc:

Tai trong doc cua gid 1én xe cd béng tai phan bd 0.75 kN/m, tac dung theo hudng

nam ngang, song song véi tim doc két cAu va dat & 1.8 m trén mit dudng.

=39375N

WL, =07 5){42000 N GSOOOJ

Canh tay don tir vi tri dit tai trong dén mat cét ddy try: z1 = 15100 mm
Cénh tay don tr vi tri ddt tai trong dén miit cat day bé: z2 =18100 mm
Momen téc dung tai mat cit [I-II (chin try):

M, = WLxz,=39375x15100 =594562500 Nmm

Momen tac dung tai mit cét I-1 (day bé):

M, = WLxz,=39375x18100 =712687500Nmm

8.2.2.3. Tdi trong gi tdc dung lén cong trinh (WS):

Tdi trong gid ngang Pp:

Tinh tai trong gi¢ ngang 1én két chu phan trén theo ASSHTO 3.8.1.2:
Vor | v,

B, =Pyx| 25| =Fx >
Vy 10000

Trong do:

P, =0.05x47.88=2.394KN /m": Ap lyc gi6

Voi tai trong gié tinh tr mét nudc dén chidu cao dam chwa dén 33ft (véi
1ft=0.3048m) thi:
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Table 3.5.1.2-1 Base Pressures, Pg, Corresponding to Va = 100 mph

Superstructure Windward Leeward
Component Load, ksf Load, ksf
Trusses, Columns, 0.0650 0.025
and Arches
Beams 0.050 N/A
Large Flat Surfaces 0.040 N/A

Ve ::IOO(mph): Van tbe gi6 thiét ké co so theo quy dinh clia AASHTO
(dam/gid)

v, =2.5%,x| 1 |in| £
VB Z[}

Trong dé:
Vpz: van toe gio thiét ké & cao do thiét ké (mph)
Vo=10.9 (mph): vén tbc ma sat

V30=100 (mph): vén tdc gié & cao d6 30 feet tinh fir bé mit thip nhét hay muyc
nuée thi cong (trong trudong hgp ndy khong c6 tidu chi t6t hon thi gia dinh
V30=Vp=100 mph)

Z=11.342 (m)=36.09 (feet): chiéu cao két clu & cao do >30 feet tinh fir bd mat
thAp nhat hay muc nuc thi cOng (ndi suy giira nhip)

Zo=3.28 (feet): chidu dai ma sat

Dua vao bing sau diy dé ta chon c4c gié tri pht hop: (v6i didu kién & ddng tréng,
ngoai 6)

Table 3.5.1.1-1 Values of V, and 2, for Various Upstream Surface Conditions

, Open ,
Condition Country Suburban City
Vi {(mph) 8.20 10.90 12.00
Zy (feet) 0.23 3.28 8.20
100 11
Ve =2.5x10.9x 100 In I 65.35mph = 65.35%x1.609344 = 105.17()’(111 ! h)




b

s P, = 2304 10217
161
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T :1.022(KN/m2)

Tai gi6 tac dung 1én lan can: Fp, =1.022x0.7 = 0.715(KN / m)
Tinh toén tai gid tac dung 1&n két cAu phan trén voi chiéu cao ddm tuong duong;

3.842

P, =1.022x =2.964(KN /m)

Chidu dai tai gi6 tac dung 1én két chu:
P, = 2.964x(g + 553] =155.768(KN) =155768(N)
- 22

42 63
P, = 0.715x(—2—+—2—] =37.538(KN) = 37538(N)

Tai trong gié ngang két cau phin dudi Pp phai dugce 14y theo chiéu tac dyng nim

ngang va dat tai trong tim clla cac phén dién tich thich hop, duge tinh nhu sau :
P, =0.0006xV*x 4 xC, 21.8x 4, (kN)

Trong d6 :

- Ay: dién tich cia két cAu hay cAu kién tinh tai trong gié ngang.

- Cq: hé s6 can duge quy dinh trong hinh 4, phu thude vao ti s6 b/d.

Tacé:

- b= 12850 : chidu rong toan bd ciia chu gifta cdc b& mit lan can (mm).

} d:3.8+2

+0.7=3.6(m) : chidu cao két cdu phin trén bao gdm ca lan can dic,
néu c6 (mm).

T¥ 6 b/d = 3.6=> ta 14y hé sb can gi¢ Cq= 1.38

Dién tich himg gi6 cta két cdu phan dudi duge xac dinh nhu sau :

A =9500%3000 = 28.5x10°mm” = 28.5m

PR =0.0006x ¥ x 4,xC,

=0.0006x40.28" x28.5%1.38 =38.287(kN) <1.8x 4, = 51.3(kN)

— P*P = 51.3(kN) =51300(N)

. Cénh tay don tir vi tri dat tai trong dén mit cht déy tru; z1 = 3600/2+9500= 11300
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Cénh tay don tir vi tri dat tai trong dén mit cit day bé: z =11300+3000=14300
mm

Tuong tu tinh to4n cénh tay don cho két céu phén dudi dén cac mat cét, ta 1ap
bang nhu sau:

Tai trong gi6 theo phuong doc cau bing 25% so véi phuong ngang cau

Tai trong gid tic dung Ién tieng mit cdt do KCPT:

Béng 8.3. Bang tong hop ndi luc do tai trong gio ngang lén cdng (rinh qua timg

mat ct
Mit cat Pp (N) Zi (mm) My (N.mm)
1I-11 (chéan tru) 193306 11300 2184357800
I-I (day bé) 193306 14300 2764275800

Tdi trong gi6 tdc dung 1én tieng mit cdit do KCPD:

Bang 8.4. Bang tdng hop ndi lue do tai trong gio ngang &n cdng trinh qua timg

mat cit
Mt cit Po (N) Zi (mm) My (N.mm)
I1-II (chén try) 51300 4750 243675000
I-1 (d4y bé) 51300 7250 371925000

8.2.3. Tqi trong nwoc:
8.2.3.1. Ap luc nuée tinh:

Ap lyc tinh ciia nude duoe gia thiét 14 tac dong thiang goc v6i mit cdn nude. Ap
lye duge tinh toan bang tich ctia chicu cao mit nuée phia trén diém dang tinh nhan véi

ty trong cla nude, Xét voi MNCN:
- Tai mit cit dinh bé; (II-11)
Chiéu cao cft nude tir MNCN dén mit cét dinh bé 1a: 4960 mm

Ap hye nude tinh:
P= %x hxy xA = éx 4960x107° x (’4960 X 3000) =369024N

. . 960
Vi tr tir ddt lyc P dén mét cit dang xét Z, = 4—3- =1653.3mm

- Tai mit cit day bé: (I-1)
Chiéu cao ¢jt nude tir MNCN dén mat cit day bé 1a 7960 m

Ap lyc nudc tinh




P= %xhx*yxA = %x7960x10“s x(7960x 3000+ 3000 x12000) = 2025024 N

Vi tri tir dat luc P dén mat cit dang xét Z, = Z%QQ =2653.3mm
8.2.3.2. Ap hee mrée ddy néi:

Ta tinh &p lyc nuée dhy ndi tic dung lén phan tru ngdp trong nude va ta tinh vdi

murc nuéce thong thuyén (muc nude thuomg xuyén).

Theo nhu bb tri cAu tao thi bé tru dwoc dat dudi mue nude thép nhét, do do ta
tinh ap luc nude day ndi tac dung lén phér_l tru ngap trong nudce va ta tinh véi muc

nrge thong thuyén
Ap lyc dhy ndi duge xac dinh theo cong thirc :
B=v,xV,
Trong d6:
Vo: Thé tich phin ngp nuéc.
v, : Trong lugng riéng clia nude.
Tai mit cit dinh bé: (II-11)
Chidu cao cdt nude tir MNTT dén mit cit dinh bé 1a 4693 mm
Thé tich chiém chd:

V, = (15002 xm+ (6600 ~2x1500)x 3000)>< 4693 = 83857262227mm’

Ap huc ddy ndi;
P=V,xy =83857262227x 107° =838572.622N
Tai mit cét ddy bé: (I-]) |
Chidu cao ¢t nude tir MNTT dén mit cit ddy bé la 7693 mm
Thé tich chiém chd :
V =V, +12000x16500x 3000
— 83857262227 +12000x 16500 % 3000 = 6.778 x10" mm’
Aplycddyndi:
P=Vxy=6778x10"x10" =6778572.622N

PO AN TOT NGHIELP GVHD: TS MAILUU
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8.2.3.3. Ap e dong chay theo phirong ngang cdu:
p=5.14x10" xC,»xV?

Trong do:

p : ap luc dong chay (N/mm?) (xét véi MNTT)

Ca= 0.7 m/s: Hé s can coa tru theo phuong doc, véi try dau tron Cq= 0.7

V =2.5 m/s: Vén t6c nuée thiét ké

p=514x10"xC,xV? =5.14x107*x0.7x2.5? = 0.0022 N/ mm?

Tinh tai mat ¢t dinh bé:

Chidu cao et nude ty MNTT dén mit cat dinh bé 14 4693 mm

Dién tich chén cta tru: V, = 4693 %3000 =14079000mm?

Luc can ctia dong chdy: P =px 'V, =0.0022 x 14079000 = 30973.8N

4693 =2346.5mm

Didm dat ctia luc so v6i mit ct dinh bé
Tinh tai mit cit day bé:

Chidu cao ¢ot nude tir MNTT dén mit cit day bé 1a 7693 mm

Dién tich chin cia bé: V. =14079000 + 12000 x 3000 = 50079000mm? -
Luec céan clia dong chay P =px V_ =0.0022x 50079000 =110173.8N

7693 =3846.5mm

Di€m dat cta lyc so vai mit cat day bé

8.2.3.4. Ap luc dong chay theo phiromg doe cdu:

Vi truc doc cia try song song véi hudng doc chay nén Cr = 0.

Viy: P=0N.

8.2.4. Lyc va tau vao tru:

Chu duoc thibt ké vai céip dudng song clp IV, nén theo didu 3.14.2 ta ¢6 ;
Tén trong thiét ké tau ty hanh 1000 DWT

Tai trong va tau d6i véi tau ty hanh:

P=12x10°xVxDWT
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Trong do:

V: Vian tbe va tau thidt ké

V=33+V, =58m/s (vi>=1000DWT)

V, = 2.5 m/s 1a van toc binh quén hang ndm cua dong chay lién k& véi bd phin
cau duge xem xét.

Luc va dam thing d4u tau vao tru : (A3.14.5)

P =1.2x10° x 5.8x /1000 = 22000452.52N

Piém dat cua luc duge tinh tai MNTT:

Cach mit cét dinh bé : 4693 mm

Cach mit cét day bé : 7693 mm

8.2.5. Hoat tai:

8.2.5.1. Hoat tdi xe ba truc thiét ké:

Xe tai thiét k& gdm truc trude ning 35000 N, hai tryc sau mbi truc ning 145000

N, khoang cach gifta 2 tryc truée 14 4300 mm, khodng cach hai truc sau thay doi tir

4300 — 9000 mm sao cho gdy ra ndi luc 16n nhét, theo phuong ngang khoang céch
gitta hai banh xe 1a 1800 mm.

b
o (I ©

i | |
35000N 145 000N 145 000N
|, 4300mm | 4300 to 9000mm |

—I

PR B—

600mm General————|~ 41800 mm
300mm Deck Overhang

& r

" Design Lane 3600 mm

GVHD: TS MAILUU




8.2.5.2. Xe hai truc thiét ké:
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Hinh 8.3. Xe ba truc thiét ké theo tiéu chudn TCVN 11823:2017

Xe hai truc gbm mot cap truc 110000N cach nhau 1200mm. Cy ly chidu ngang

clia banh xe l4y bing 1800mm:

110kN

DOC CAU NGANG CAU

110kN r

L1200, 1800

Hinh 8.4. Xe hai truc thiét k& theo tiéu chudn TCVN 11823:2017

8.2.5.3. Téi trong lim thiét ké:

Tai trong lan bao gbm i trong rai déu quane= 9.3 N/mm xép theo phuong doc

chu, theo phuong ngang clu tai trong ndy phén bd theo chidu rong 3000 mm, tai trong

lan ¢6 thé xe dich theo phuong ngang dé gay ra ndi lirc 16n nhét.

9.3 KN/m

D

ERRERRENERRRRRERRNRRNRR

(1L

Hinh 8.5. Téi trong lan thit ké theo tiéu chudn TCVN 11823:2017

8.2.5.4. Xép xe dé xde dinh momen udn va liec doc 16m nhdl trén tru.

Theo 3.6.1.3.1, d6i v6i m6 men 4m giira cac diém udn nguge chidu khi chiu tai

trong rai déu trén cac nhip thi chi dbi véi phén lyc gbi gitta thi ldy 90% hicu g cla

hai xe tai thiét ké cé khoang cach truc bénh trude xe nay cach banh xe kia 1a 15000

mm td hop véi 90% hidu Gmg cva tai trong lan thiét ké, khoadng cach gifra céc truc

145kN cua mbi xe phai lay bing 4300 mm.

CAn xét hai trudng hop dit tai 1a dat 1éch tam dé xdc dinh moémen udn trén try va

x€p tai tAt ca cAc tan xe dé duoc Iwe doc 16n nhét 1én tru.

Trong pham vi dd 4n nay, ching ta trinh bay nguyén li xép xe va l4y két qua xuft
tr phan mém RM Bridge V8i 08.11.18.01 ¢ tinh toan.

Xép hoat tai xe theo phuong doc ciu:
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4. 3m 43m 9m  4.3m 4.3m-9m

ISm ’
Lane = 9.3 N/mm

PRV VIV VI L VTG h v b bbby

st
g i ST T

Hinh 8.6. Xép hoat tai theo phuong doc cdu

Xép trén phuorng ngang céu, & lan xe chit tai co thé 1 1 lan, 2 lan ho#c 3 lan sao
cho gay ra Gng lyc nguy hiém nhét xubng tru (trudmg hop gdy momen ubn 16n nhét 1én
try).

Bang 8.5. Bang tdng hop phan lyc g6i do tai trong xe

Vérgléai Tung d6 Truc banh xe Phan 11;9 (N)

1 0.9931 145000 143999.5

2 0.974 145000 141230

3 0.944 35000 33040

4 0.9993 145000 144898.5

5 0.989 145000 143405

6 0.9729 35000 34051.5
Tong 640624.5

Dién tich dutmg dnh hudng duong: QF =89875 mm®

Phén lye gbi do tai trong lan:
R

lane

Phan Iye gbi do hoat tai:
R: n{mxnx {(I-HM) truck R]ane }:!

Trong d6:

=9,3xQ"=9,3x89875 = §35837.5N

n Hé sb diéu chinh tai trong, n=1.05

m: He sb lan

n: So lan trong mdi tnrcmg hop x€t.

SVTLL LE QUANG NHAT
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IM: H¢ s6 xung kich, IM = 0.33
Ta théng ké duge bang sau:

Bang 8.6. Téng hop phan lic gbi do hoat tai

S6 lane n m Riruck (N) Riane (N) R (N)

1 lane I 1.2 | 1022436.702 1003005 2126713.787
2 lane 2 1 1704061.17 1671675 3544522.979
3 lane 3 10.85] 2172677.992 | 2131385.625 | 4519266.798

Tinh toan hé s phan bd ngang:
- Trwdng hop 1 lin xép tai:

3500

SO0 600 1800 600 500
0,800, 000

|

-
i |

i 1438
| 1330 F—
\1009%
\ 902

Ay
L 500 |
;;001'—5[}0 'L. 1800 ?00 ;5DDLr‘f
| .
| mh |

STFTITET Vs

Hinh 8.7. So d6 xép xe trong trirdmg hop mot lan xép tai cho ¢4 2 géi

- Té s6 phin bb ngang do tai trong truc xe va tai trong lan cho gbi 1:
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(mg)—%mZyi:}ixl.Zx(1.33+1.009):1.403

1
m.g — X X
&7 M 5000

1
3510)=1.404
55>(3510)

- Hé sb phan b ngang do tai trong tryc xe va tai trong lan cho gbi 2:

(mg):%mzyi:g:x1.2><(1.33+1.009) =1.403

1 1
me=mx-——>x>» m=12x
& M 3000 2.0 3000

x(3510) =1.404

Céc trudng hop con lai tinh tuong tu, ta 14p bang coé két qua sau;

GVHD: TS MAI LUU

Bang 8.7. Bang tdng hop hé s6 phan bd ngang trong 3 trudng hop

Trudng hop Goi 1 Gbi 2

; LL Lane LL Lane
Mot lan xEp tai 1.403 1.404 1.403 1.404
Hai lan xép tai 1.721 1.715 1.721 1.715
Ba lan x&p tai 1.497 1.488 1.497 1.488

Bang 8.8. Bang tdng hop phén luc tai try cia céc trudmg hop xép xe

GOl 1: ,
Truong hop ViL (N) Viane (N) Tong (N)
1 lane 899052.423 1173515.850 | 2072568.273
2 lane 1102514.765 | 1433461.313 | 2535976.078
3 lane 958918.783 1243308.281 | 2202227.064
Tai trong do hoat tai gy ra ding tinh toan 2535976.078
GOI 2:
Trudmg hop Vi (N) Viane (N) Téng (N)
1 lane 899052.423 1173515.850 | 2072568.273
2 lane 1102514.765 | 1433461.313 | 2535976.078
3 lane 958918.783 1243308.281 | 2202227.064
Tai trong do hoat tai gly ra dung tinh todn 2535976.078

ké cho mBi lan dugc di trong tht ca céc 1an thiét ké duoe chat tai theo quy trinh va coi
SVTH: LE QUANG NHAT

Momen momen gy ubn 16n nhét cho gbi 1 va 2: (theo phuong ngang cAu)

4100 4100

M, = 2535976.078% +2535976.078x

= 10397501920{ Nmm)

Lyc ham duoc lay béing 25% trong lrgng ciia c4e truc xe tai hay xe hai truc thiét

MSSV: 15H1090015 TRANG: 229
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nhu di ciing mét chidu. Céc luc nay duge coi nhur tac dung theo chiéu nim ngang cach
phia trén mt duong 1800 mm theo c& hai chidu doc dé gay ra hidu tmg lyc 16n nhét.
T4t ca cac lan thiét k& phai duoc chat tai dong thoi dbi véi chu va col nhu di cung mot

chidu trong tuong lai.

Luc him do 3 lan xe tac dung dwoc phin bd déu cho 2 gbi:

BR =25%xP_xmxn
=(.25x% (35000 +145000 + 145000) x{.85x3=207187.5N

Khodang cach tir vi trf dt liwe dén mit dudng: hsr = 1800mm.

8.3. Tong hop cdc lwe & cac TTGH:

Bang 8.9. Bang tong hop ndi luc tac dung tai mit cit dinh bé (II-1T) (chua dugc
nhan hé s6 tai cac TTGH)

Ngang Cé‘lu Doc cé“m
L. Phan huc ) zi
Tai trong ' zi | Mx(N. My
™) Qy (N) (mm) | mm) Qx(N) ;(]]:; {(N.mm
Tai trong ban than dim (DC) 16157100
Lép phi (DW) 585200
Trong luong KCPD 3938235.8
Hoat tai do xe tai (LL+ane) 2535976.1 IE+10
Luc ddy ndi (WA) 838572.62 .
Ap luc tinh cia nude (WA) | Ngang 369024 | 1653 | 6E+08
, N
Ap Iye dong chay (WA) gang 30974 | 2347 | TE+07
Doc
Lyc va tau thuyén (CV) Ngang 2E+07 | 4693 | 1E+11
Ngang 76650 | 15100 | 1E+09
Gio6 tac dong Ién hoat tai 15
(WL) Doc 10
: 39375 | 0 | 5.9E+0§
Gi6 ngang tac dong 1én KCPT (WS) 193306 | 11300 | 28+09
Gid ngang tac déng lén KCPD (WS) 51300 | 4750 | 2B+08
. L oxa s 47
Gid doc tac dong lén KCPD (WS) 12825 | 50 | 6.1840"
s A A 18
Luc ham xe trén cau (BR) 2E+05 | 00 | 3.7E+08

Bang 8.10. Bang tong hop ndi luc tac dung tai mit cét day bé (I-1) {chua duge
nhan hé sb tai cac TTGH)

Tai trong

} Phan luc I

Ngang cau

Doc cau
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™ Qy (N) (l"f:?rin) Mx(N.mm) (?\1)3 (nf:n) (Nlﬁn)
Taj trong ban than dam (DC) 16157100
L&p phi (DW) 585200
Trong lugng KCPD 17719036
Hoat tai do xe tai (LL+lane) 2535976.1 1E+10
Luc day ndi (WA) 6778572.6
a luc tinh cta nude (WA) | Ngang 3E+06 | 2653 7E+09
ip Iyo dong chiy (WA) Ngang 139874 | 3847 | 5E+08
_ Doc
Lyc va tau thuyén (CV) | Ngang 2E+07 | 7693 2E+11
3i6 the dong lén hoat tai | Ngang 76650 | 18100 | 1E+09
(WL) Doc . 39375 | 18100 | 7.1E+08
16 ngang tac dong 1én KCPT (WS) 193306 | 14300 3E+09
i6 ngang tac dong lén KCPD (WS) 51300 | 7750 | 4E+08
5i6 doc tac dong 1én KCPD (WS) 12825 | 7750 | 9.9E+07
Luc him xe trén cdu (BR) 2E+05 | 1800 | 3.7E+08

Bang 8.11. Bang tbng hop hé sb tai trong tai cac TTGH

' H& sb tai trong
TTGH
YnC YDW ¥LL, YBR FWL YWS Twa CvV
Str dung 1 i 1 | 0.3 1
Cbl 1.25 1.5 1.75 1
Chbll 1.25 1.5 1.35 1
Cblll 1.25 1.5 1 1.4 1
Pic biét 1.25 1.5 0.5 i 1

Bang 8.12. Bang tong hop néi luc tai mit cét II-1T (dinh b¢) tai cac TTGI

Ngang céu Doc cdu
TIGH | PN 50 | Me(Nmm) | Qx(N) | My (Nmm)
Sur dyng | 24055084.5 550029.6 12966126462 250410 085775625
Cbl 31273500.51 399997.8 18878428061 | 362578.125 | 652640625
Cbli 30259110.07 399997.8 14719427293 | 279703.125 | 503465625
CPbIIl | 26835542.37 819096.2 5239460622 57330 679848750
Dic biét | 28103530.41 | 22409450.32 1.09172E+11 | 103593.75 186468750

| TTGH | P (N) l Ngang ciu | Doc ciu
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Qy (N) Mx (Nmm) | Qx(N) | My (N.mm)

Sudung | 43775884.5 | 2852229.6 | 20070146412 | 250410 1115443125
Cbl 54439500.51 | 2702197.8 | 25532352611 | 362578.125 | 652640625
CbIl 53425110.07 | 2702197.8 | 21373351843 | 279703.125 | 503465625
CPII | 50001542.37 | 3121296.2 | 13150680372 57330 851838750
Dic bigt | 51269530.41 | 24711650.32 | 1.81854E+11 | 103593.75 | 186468750

8.4. Thiét ké cbt thép cho thin tru:

8.4.1. Dic trieng hinh hoc:

Tiét dién try chon duge bo canh theo mdt ban kinh, khi tinh toan quy ddi tiét dién
vé hinh chit nhat 38 gdn v6i mé hinh tinh toan theo ty thuyét.

Céch quy dbi ra mot hinh chi¥ nhat ¢6 chiéu rong bing chidu rdng ciia try, chidu
dai lay gid tri sao cho ¢6 momen quan tinh tuong duong.

Ta c6 dién tich mit cét ngang tru:

A!hunml -

(6600-2x1500)x3000-+7x1500° — 17868583.47 mm”
Ta quy dbi theo chiéu rong than try:

17868583.47
3000

= 5956.194mm

thantrm

3000

)

2956

Hinh 8.8. Mt cét ngang tru sau khi da quy doi
M6 men quan tinh theo phurong X:

_bxh’ 3000x5956.194°

IX
12 12

=5,28259%10" mm*

Mob men quén tinh theo phuong Y:

A
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: 3 3
- hrzb _ 5956.19:;3000 13401 10" mm*

mim

Ban kinh quén tinh theo phuong X:

13
L Jm5‘28259X10 ~1719.405 mm

% T4A T4 17868583.47

Bé4n kinh quan tinh theo phuong Y:

I 13
r = S M :866025m
¥ YA 17868583.47

8.4.2. Thiét ké cét thép theo TTGH cwong dp 1:

Diing thép c6 fy = 420 MPa dé thiét ké thép chiu lyc.
Dung thép c6 fy = 420 MPa dé thiét ké thép dai.

8.4.2.1. Kiém tra dé mdnh ciia tru theo phwong doc cdu:
Diéu kién:

_KxH

A <22
r
Y

Trong do:

K: Hé s6 phu thue vao didu kién lién két 2 ddu cot (1 dAu ngam, 1 dau ty do),
K=2
H : Chidu dai cAu kién tinh biing khoang cach gifta 2 lién két than try, H = 9500

KxH 2% 9500

Vay: A= = =21.939 < 22
866,025

K&t ludn: Thoa,

8.4.2.2. Kiém tra d6 manh theo phuwong ngang cdu:

biéu kién :

= oy
..... . ry...
Trong d6
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K : Hé 56 phy thude vao didu kién lign két 2 ddu cot (1 ddu ngam, 1 diu tu do),
K=2

H : Chiéu dai chu kién tinh bing khoang céch giffa 2 lién két than try,

H=9500mm
Vay : p= X 2x9500 4y oc0 oo
r 1719.405

Két luan : Theo quy dinh tai diéu 5.7.4.3, thiét ké cot theo phuong doc, bd qua
anh hudng cia d6 méanh.

8.4.2.3. Thiét ké cot thép than tru theo phwong doc edu:

Tiét dién tinh toan : bx h =5956.194 x 3000 mm

M, = 679848750 N.mm

Cudng d6 chiu nén ciia bé téng : £, =30 MPa

Khoi lugng riéng bé tong : y, = 2.32x10° MPa

Modul dan hoi: E_ ~28110.910 MPa

Chon dudng kinh thép doc: ¢ =28 mm

Khoéing céch gifia cdc thanh thép: s = 100 mm

Chiéu day bé téng bao vé : a = 100 mm.

S6 lwong thanh thép theo phuong ngang cdu ctia try : n = 29 thanh

xd? 9% 728’

Téng dién tich ct thép: A =nx =17856.813 mm’

He sb strc khang gia thuyét: ¢ = 0.9
Chiéu cao lam viéc cua tiét dién: ds = 3000 — 100 = 2900 mm
Gié tri chiu cao viing nén quy déi :

AL, 17856.813x420

a= — = =49.379 mm
0.85fb  0.85x30x5956.194

Chiéu cao vung nén quy doi:
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Vay gia trj ¢ ding tinh toan : ¢ = 0.9

Momen gy nirt:

M, =v,7, (ébhz](o.@@ )r1.6><0.67><[%><5956. 194x30002)x(0.63x\/%)

= 33048827478.9N.mm
Kiém tra ham luong cbt thép tdi thiéu :

cr?

Asmin -
a
#[a-3)

_ min[1.2x33048827478.9;1.33x679848750 |

_ min[1.2M,;1.33M, ]

29379 —831.9mm’ < A,=17856.813 mm’
o.9><420x£2900 . j’“'—)
0
Xettyle: < =22 _0.020<0.6
d, 2900

Vay momen khéng udn cua tiét dién :

M, =@x A4, vax(dx —a/Z)
49.379

=0.9%17856.813x 420[2900w )=19407987364 N.mm

8.4.2.4. Thiét ké cot thép than tru theo phirong ngang cau:

Bang 8.14. Bang tinh todn momen khdng ubn phuong ngang ciu

Dai lugng | Kihieu | Gidtri | Ponvi
KIEM TRA SUC KHANG UON G TTGH CUONG DO |

Chidu cao tiét dién h 5956.194 mm

Chiéu rong tiét dién b 3000 mm

Tdng dién tich tiét dién tinh todn S 17868582 mm?
Momen ¢ TTGH cudng dd Mu 18878428061 N.mm

Cudng do chiu nén bé tomg BMC f'e 30 Mpa
Trong luong riéng bé tdng Ye 0.0000232 N/mm?

Modul dan hdi bé téng Ee 28110.91003 MPa

Gidi han chay cia cbt thép bé méng fy 420 MPa

~ Modul dan hbi thép Es 200000 MPa

e - —

Khoang céach gifra cic thanh § 100 mm

SVTH. LE QUANG NHAT  MSSV: 15H1090015 TRANG: 235
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Chiéu day bé tdng bao vé a 100 mm
S8 luong thanh thép bd tri n 65 thanh
Dién tich ¢t thép t6i thiéu As 40023.89 mm?
Hé s6 stic khang gia thyét @ 0.9
Chiéu cao lam viéc cua tiét dién dy = dy 5856.194 mm
Chiéu cao ving nén quy ddj a 219.739 mm
Hé s6 quy déi Bi 0.835714286
Chiéu cao viing nén c 262.936 mim
Hé s6 strc khéng $ 0.9
Momen gy nirt Mecr 65615075979 |  N.mm
Dién tich cbt thép t8i thiéu Asmin 11559.4 mm
Xét ty 18 c/dt 0.045 Théa
Monmen khang ubn My 86936318164 | N.mm

8.4.2.5. Kiém todn kha ndng chiu uon cua tiet dién :

, , , , M, M,
Néu P <0.1x@x{, x A, thi dieu kién kiém toan la: WM& + ﬁl <1 (DK1)

S 1y
Néu P> 0.1xpxf. A, thi didu kién kiém toan 13 ! i+]< ! (PK2)
Neu F>U dxepxi x ldqiCukign kKigmtoan la; —=—+_—s—
u pxI XA, éu kién k a P, Pi P, oP

Trong do:
Mux: momen tinh todn tic dung theo truc X.
Muy: momen tinh toan tac dung theo truc Y.

M stre khang udn tinh toan don truc cia mit cét theo phuong truc X.

M, =oxA, xf x(d, —a/2)

rx

Mr: sttc khéng ubn tinh toan don truc cia mit cit theo phuong truc Y
M, =pxA xf ><(dSy ma/Z)

¢ = 0.75: hé s0 strc khang d6i vdi cac cau kién chiu nén doc truc.

Bang 8.15. Bang tong hop kiém tra viéc st dung didu kién kidm toan

TTGH P (N) Diéu kién
Str dung 24055084.5 DK1
CPbl 31273500.51 DK1
CDII 30259110.07 DK 1
CPIll 26835542.37 DK1
Pic biét 28103530.41 DK1
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Kiém toan theo diéu kién:

Bang 8.16. Bang tong hop kiém toan kha néng chiu uén cia tiét dién than try

TTGH Mux (N.mm) | Muy (N.mm) | Kiém toan Két luan
St dung 12966126462 085775625 0.679 Théa
Cbl 18878428061 652640625 0.98 Thoa
CPi 14719427293 503465625 0.764 Thoa
Cbill 5239460622 679848750 0.278 Thoa
Dic biét 1.09172E+11 186468750 5.627 Khong thoa

8.4.2.6. Kiém todn kha ndng chiu cdt cia tiét dién:

Chon thép dai c6 duong kinh : ¢ = 16 mm

Tuc cét 16n nhét theo phuong ngang ciu : V, =22409450.32N
Chiu cao ving nén quy d6i : a =219.739mm

Chidu cao Iam viée ciia tiét dién : d, = 5856.194mm

Chiéu cao 1ami viec : h =5956.194mm

Chiéu rong tiét dign : b=b, =3000mm

H8 s6 sire khéng : ¢ = 0.9

Xéc dinh chidu cao hitu hiéu (dv) :

219.739 5746.325 mm

d, ~%=5856.194—

d, =max{0.9xd, =0.9x5856.194 = 4684.955 mm
' 0.72xh =0.72x5956.194 = 4288.459 mm

Vay: d, =5746.325mm
Ung suét cét trung binh :

ve Ve 2240945032
¢xb xd, 0.9x3000x5746.325

444MPa

£ 30

SYTH: LE QUANG NHAT MSSV: 15H1090015
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Gia thuyét goc nit nguy hiém nhit : 6 =45°

Hésb p=2

Khé ning chiu cat ciia bé tong;

V. = —B\f f'b_d =—x2><f 0x3000x5746.325 =15736957. 76N

CwWoY

Kha nang chju cit ctia cbt dai:

voVe Ly vy L 2240945032

s

- 15736957.76=9162431.482 N

Két luan: Tinh toan cbt dai cho thép chiu hye cét

Chon cbt thép dai ¢ =16, thiét k& dai 2 nhanh

2
AL dooth 2%l 420x5746.325x cot (45°)

§=—2 7Y = =105.923 mm
v 9162431.482

]

Kiém tra budc dai theo didu kién clu tao:
Af,

0.083,/fb,,

s < Min { Min (0.8d, ;600mm)

Min(0.4d,;300mm)

Céc gié tri trong biéu thirc didu kién nhw sau:

nx16”
2
‘Avxﬂ 4

0.083x Jf'_xb 0.083X‘\/3.0X3000

x 420

=123.836mm

v, _ 2240945032 - 0.043<0.125

¢, xf' . xbxd, 0.9%x30x3000x5746.325

. [123.836mm
—S<ming_
Min (0.8d,;600mm) = 600mm

—S5=123.836mm

Chon khoéng céch giita céc thép dai : s = 120 mm.

8.4.2.7. Kiém tra khd nding chiu mit theo phuong ngang cdu theo TTGH sir dzmg

SVTHLE QUANG T — MSSVISHIO%OIS - N—
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M, =12966126462N.mm

123000y, 24,
Bsfs

Pidu kién: s <

Trong d6:

Tiét dién tinh toan: b= 3000 mm, h= 5956.194 mm.

12 sb xét dén didu kién tiép xuc giita két chu véi mdi trudng xung quanh, ye = 1.

Khoang cach tir trong tdm 16p cbt thép chiu kéo ngoai cing dén mép ngoai bé
tong chiu kéo de = 100 mm.

TR N 100

+ =1.024
0.7(h-d,)  0.7x(5956.194 - 100)

T$ $6 modul dan héi; n=—2=———=—=T7.
E, 2811091

Chiéu day cta bé tong ving nén sau khi nit:

X

b nd 3000 7.115x40023.89

nA 2d.b 7.115x40023.89 2x3000x5856.194
= £ 1—§~ g “"-1 = X 1"]'." - “1
= 960.8 1lmm

Momen quén tinh ctia tiét dién nut

17.115%40023.89 % (5856.194-960.81)°

cr

3 3
. :E%{_+nAs(ds_x)z:3000X§60.81

=7 711x10” mm”*

Ung suét trong c6t thép do tai trong & TTGH sir dung gdy ra:

£ =M (g ) 1290612092 (5456.104-960.81)7.115 =58.56 MPa
L, 7.711x10

Khi d6 khoang cach tb1 thiéu giita cac thanh thép:

_ 123000y, ,, _ 123000x]

s, =aMe pq = T 9100 =1851.18mm
B.L 1.024x58.56

Vay s = 120 mm < $min = 1851.18 mm: Dam bao didu kién nit & TTGH st dung.

" '8.4.2.8 Kiém tra khd niing chiu mit theo phirong doc caui theo TTGH s dyng:

M, = 985775625 N.mm
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Piéu kién: s < m@dc
B.f,
Trong dé:
Tiét dién tinh toan: b = 5956.194 mm, h = 3000 mm.
He 56 xét dén diéu kién tiép xuc gifta két chu véi moi trudng xung quanh, ye = 1.

Khodng cach tir trong tdm 16p cbt thép chiu kéo ngoai cing dén mép ngoai bé
téng chiu kéo dc = 100 mm.
d 100

=] =] =1.049
P, 0.7(h-d,)  0.7x(3000 - 100)

Chiéu day cia bé tong vung nén sau khi nit:

co A [ 2db ) 7.115x17856.813 J1+2x2900x5956.194 »
b nd, 5956.194 7.115x17856.813

=1091.125mm

Momen quén tinh ctia tiét dién nirt

3
Icr:%i+ nA, (d,-x)’
_5956.194x1091.125
3
=2.994x10"” mm”*

+7.115x17856.813 x (2900-1091.125)2

Ung suft trong cbt thép do téi trong & TTGH sir dung gay ra:

£=M (0, x)u= 28775625 (5900 . 1091.125)¢7.115 =4.237 MPa
L 2.994%10

Khi d6 khoang cach téi thiéu gitta cac thanh thép:

_ 123000y, . __123000x1

S = ¢ = ————————2x100 = 27473.95mm
B.L, 1.049x 4.237

Vay s = 150 mm < $min = 27473.9 mm: Dam bao diéu kién nirt & TTGH sir dung,

8.5. Tinh toan lwa chon géi clu:
Lyc nén 16n nhét trong c4c TTGH: (16n nhét & TTGH cudng d6 )

P =31273500.51N
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Tai trong tac dung 1én gbi: -g = 3131%99'5—1 =15636750N =15636.75KN

Dua vao tai trong tac dung lén gbi va cataloge c4c loai goi chdu ta lya chon duge

cac loal goi sau:

Gbi cb dinh: GPZ25GD
Hai gdi di dong mot phuong: GPZ25DX
G61 di dong da phuong: GPZ25SX

Bang 8. 1: Bang kich thudc va trong lugng gbi cao su chau thép

Kich thudce (mm)
R Trong
Tén gbi Chiéu rong va | Kich thude tho trén  Kich thudce thé trén Chidu | luong Q
chidu dai thét | theo phuong ngang | theo phuong doc A
Iy X A cao H (tan)
dudi C ciu A cau Al
GPZ25GD 1480 1480 1480 270 3.04
GPZ25DX 1340 1340 1780 2770 3.19
GPZ255X 1480 1480 1770 270 2.88

8.6. Kiém todn 14t giai doan thi cong dic hiing cin bing:

Khi thi cdng cac phin doan dic héng can bang, cAc nguy co gy ra momen gay
1at tru 1& rét cao. Trong dd 4n nay ta kiém toan cho trudng hgp nguy hidm nhét 1a lac
thi cong dbLK 7.

Céc momen ghy 14t bao gdm:

Trong lugng khéi diic khong can bang

Tai trong chénh léch trén mét canh héng.

Tai trong thi cong rai déu trén canh hing con xe dhc.,

Tai trong thi cong rai déu trén cinh hing khi roi xe duc.

Gi6 the tir bén dudi 1&n canh mbt canh hing ( & déy xét canh hang bén trai).
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CLL=4.8x10"

""" g s B | |
— / Kndi khong can bing

DIFF=2% tinh tai
canh hang nay

Ti trong gi6 thang ding

Hinh 8.9. So d6 tinh toan dn dinh 14t
Bang 8.17. Bang tong hop momen gay lat

STT Céac loai tai trong Ki hiéu P (N) e (mm) | My (N.mm)
1 Trong luong khdi duc khong cén biang U 758565.65 | 29500 | 22377686587
2 Tai trong chénh 16ch trén 1 canh hing | DIFF | 210929.44 | 14750 | 3111209240

Tai trong tl;l cc“)n‘g rai dé’u trén cénh 185040 14750 | 2729340000

hang con xe dic

3 5 v A Y, A . CLL

14l trong thi cong rai dCu trén cénh 92520 | -14750 | 1364670000

hang roi xe dic
4 Xe diic bén phai CE R | 690000 31000 | 21390000000
5 Xe dic bén trai CE L 690000 | -31000 21390000000
6 Gi6 toe tir bén duglélilen canh hang bén WUP 97146 14750 | 1432903500
Téng momen gay lat 2529909.1 | 29500 | 28286469327

Chon loai thanh thép DUL ¢6 dudng kinh theo nha sén xuft VSL, chon loai
thanh thép DUL loai VSL CT Stressbar: ¢ = 40 mm

Dién tich 1 thanh thép DUL theo nha san xudt : Ay = 1257 mm?
S6 hwong thanh thép DUL du kién ca 2 phia: 52 thanh
Piéu kién bn dinh lat:
Maw 515
lat
Trong d6 :

Mgiu: Momen chéng 14t, M, =Tms %A xe

SVTH: LE QUANG NHAT
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fars: Ung suét trong thanh thép DUL, fars = 688.5 MPa
e: Khoang cach gitia 2 nhém thanh DUL

M, = fyps X A, X €= 688.5x1257 % 26 x 2500

=56253892500 N.mm
Vay:

M.
g _ 56253892500 _ ooo

M, 28286469327

Vay thoa didu kién 6n dinh chéng 1at.

Chiéu dai neo co ban cha thanh bar khi neo ngam vao try:

Cudng do chiu kéo danh dinh: fpu= 1080 MPa

Gi6i han chay cia thanh thép DUL: fpy=0.85fpu=918 MPa

Ung suét trong thanh thép DUL: fars=0.75fpy=688.5 MPa

Chidu dai thanh bar duge xac dinh theo chiéu dai neo do dinh bam giita bé tong
va thép (myc 3.8.1 vé chiéu dai neo trong sach BTCT theo ACI cua thay Nguyén
Trung Hoa) '

Trong céng thire nay thi fy. f¢ dugc tinh theo don vi kg/cm?

0.82f
(082, 0.82x688.5x10 _ 55 550m = 3259.5mm

I, =
N J30%10

GVHD: TS MAI LUU
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CHUONG 9. THIET KE MONG TRU, COC KHOAN NHOI

9.1. Gioi thiéu chung:

9.1.1. Pja chit khu ve:

Bang 9.1. Bang téng hop thong sb dia chit

GVHD: TS MAILUU

i Loai dat oo ) (kN(;mz) @ | ey | SPT
1 Sét hitu co pha cat, mau 3{én} den 3.8 5 33 15.4 I
2 Cat pha, mau xam den, két cau 10i 4 0 23.55 0 5
3 Sét hity co 1an cat, mau xé}n C!en 15.7 5 5.175 15.7 3.75
4 Cat pha, n?e"lu Xf:lt]‘! (?en, két cau 93 0 5.4 0 135

__roi, chit vira
5 Sét lan cé}, trang thai nua cling 13.2 31 16,614 19.02 20.7
6 Sét lz)gou-l;:gcf;é ;12?ai§2gd°“’ 65 | 3375 | 166 | 187 | 20
Sct gy pha cét 1an s6i, mau xam
7 xanh loang 18 vang, trang thai nira 23 0 0 19.4 37
cling .
3 Cat pha, man xe’xvm den, két cdu 29 0 26.1 0 51
chat
Bang 9.2. Bang phén chia cac 16p d4t dé tinh toan
STT | Lop dét | Loaidt | M(m) | Hemg(m)| . C o | @ | T |spr
(kN/m<) | (d§) | (kKN/m%)
1 | Lép1 Sét 2 2 5 3.3 15.4 |
2 | (3.8m) Sét 1.8 3.8 5 3.3 15.4 1
3 | Lép2 | Cat, datroi 2 5.8 0 23.1 0 5
4 (4m) | Cat, dat roi 2 7.8 0 24 0 5
5 Sét 2 9.8 3 5.8 15.6 4
6 Sét 2 11.8 5 5 15.7 4
7 Sét 2 13.8 6 43 16.2 4
8 | Lop3 Sét 2 15.8 5 5.5 15.8 3
9 | (15.7m) Sét 2 17.8 4 5 | 156 4
10 Sét 2 19.8 7 5.1 15.6 4
11 Sét 2 21.8 5 4.7 15.4 3
12 Sét 1.7 23.5 5 6 15.8 4
13 | Lép4 | Cat, datroi 2 25.5 0 25.4 0 7
14 | (23m) | Cat, datroi | 0.3 25.8 0 25.4 0 20
15 Sét 2 27.8 27 169 | 191 | 20
16 Sét 2 29.8 28 164 | 189 | 20
17 (g’gni) Sét 2 318 32 | 162 | 192 | 22
18 ' Sét 2 33.8 30 167 { 192 | 19
19 Sét 2 35.8 30 17.1 19 20
SVTH: LE QUANG NHAT MSSV: 15H1090015 TRANG: 244
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20 Sét 2 37.8 34 167 | 189 | 20
21 Sét 1.2 39 36 163 | 189 | 24
22 Sét 2 41 32 162 | 188 | 17
23 | Lopé Sét 2 43 33 164 | 185 | 19
24 | (6.5m) Sét 2 45 35 169 | 188 | 20
25 Sét 0.5 45.5 35 169 | 188 | 24
26 | Lép7 Sét 2 47.5 0 0 194 | 24
27 | (2.3m) Sét 0.3 47.8 0 0 19.4 50
28 | Lép8 | Cét datrdi | 2 49.8 0 25.1 0 50
20 | (22m) | Cat, datrdi | 02 50 0 26.1 0 52

Ghi chu:

Do khéng c6 day dia sb lidu dia chét cha vi tri cong trinh CAu Song Tic, cho nén
sb liéu dia chét & trén duge 1y tix Phu luc giao s6 lidu véi M4 dia chat: 24_DiaChat.

Do véy, nén céc thdng s6 lya chon so b ban déu st dung dé tinh toan cho hé
moéng cia try cdu s& ¢ nhitng chénh 1éch dang ké. Chénh 1&ch 16n nhét 13 v& s6 luong

coc va chidu dai coc
9.1.2. Lia chon théng sé co bén coc :
Dudng kinhD = 1.5 m

Chidu dai coc L = 51.2 m tinh tir d4y d&i coc thi chidu dai coc 50000mm , chidu
dai coc ngam trong dai coc 1a 200 mm va chiéu dai thép ngdm vao dai 1a 1000mm

Chu vi mit cét ngang coc: 4.71 m

Dién tich mit cft ngang coc: 1.767 m?

Pudmg kinh cbt thép doc: 25 mm gdm 24 thanh

Pudng kinh ¢bt thép dai; 14 mm cach nhau 200 mm
G161 han chay cia thép st dung lam coc: fy = 420 MPa
Khoang céch tim dén tim giita cac coc:

d = 4.5 m (doc ciu)

d = 4.5 m (ngang ciu)

Trong lwgng riéng cia vat liéu 1am coc: ye = 23.2 KN/m?,

Cuong d6 chiu nén cia bé tong: £ = 30 MPa.

Modul d3n hdi bé tong: Ec =28110.91 MPa,
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9.2. Tinh sire chiu tai cua coc khoan nhoi:

Stre chiu tai clia coc theo vat lidu cho boi cong thire sau (st dyng bt dai xoén):
P, = @x| 0.85%Ex(A A, )4 %A, |

Trong do:

¢: Hé sb sirc khéng nén doc truc, ¢ =0.75

mxD?,  7x15007
4

Ac: Dién tich mit cat ngang coc, 4= =1767145.868mm’
Asi: Tong dién tich cét thép mit ¢t ngang coc

=11780.972mm*

Gi61 han chay cla thép st dung lam coc: fy = 420 MPa

f’c :Cudng d6 chiu nén ciia bé téng: ’c = 30 MPa

Viy:

Py= @x[ 0.85xE,x(A -A, )+, XA,

=0.75 [0.85 x30x(1767145.868 1 1780.972)+420x1 1780.972]
=37282359.943N

9.2.1. Tinh todn sirc chiu tii coc theo dit nén:
P, xnx((ppq pr + ¢, sz)myn x W
Vool Q =q,xA,
Q, =4, x A,
Trong do:
n : Hé s6 nhém coc, theo 10.7.3.102 : = 0.75
Qp : Sirc khang miii coc (N)
Ap: Dién tich miii coc (m?)
Qs @ Strc khang than coc (N)
As : Dién tich b& mat than coc (m?)
W: Trong lugng ban than coc (N}

¢, hé s0 strc khang miii trong dét sét
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(¢, = 0.40 (Bang 10.5.5-3)
@, : hé s sirc khang thanh bén: (Bang 10.5.5 - 3)
¢, =0.65 — Trong d4t dinh

¢,,= 0.45 — Trong dat roi

9.2.1.1. Sikc khdng don vi miii coc Op:

Vi tri dit miii coc: Pt cat.

Pét cat (Tinh theo Reese va Wright) (diéu 10.8.3.4.3):

q, =0.064x N (v&i N <60) -

q, =3.8 (vdi N >60)

Loai dét tai vi tri mili coc 12 dAt cat, chi sé SPT 14 52, vy sirc khang miii coc la:
Dién tich xung quang miii coe: 4, =1767145.868mm’

q, =0.064x N =0.064x 52 =3.328MPa

Q, =oxq,x A, =0.5x3328x1767145.868 = 2040530.724N

9.2.1.2. Tinh todn stkc khdng thdn coc (Qs):

- DAt cat : (Tinh theo Reese va Wright 1977) (diéu 10.8.3.4.2)
q, = 0.0028x N (v&i N < 53)

q, =0.00021x (N -53)+0.15 (v6i 53<N < 100)

N: S& bua SPT chua hiéu chinh, léy N theo ting loai dét.

- Dét dinh : (Tinh theo phuong phap o) (didu 10.7.3.3.2)

q, = aXS,

Su: Cudng dd khang cét khong thoat nude trung binh (MPa)
S, =c+0xtgp=c+y,xh, xtge

o - Hé sb dinh bam. (10.5.5-3)

Trong &G: oo

GVHD: TS MAILUU
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o =0.55,khi S, /P, <1.5 , ,
(hé s6 dinh ké)

o =0.55-0.1(S,/P, ~1.5),khi 1.5<§, /P, <2.5
Ap sudt khong khi: P, = 0.101 N/mm?
- Tinh todn strc khdng thin coc cho dit cdt:
Heé sb stic khéng: ¢ =0.55
Q, = pxq, XA,

Bang 9.3. Bang tinh todn sitc khang than cho nhém dit cat

Sttlop dit | SPT (rf;l;) @ | Asi (mmd)
3 5 | 2000 | 0.014 |9424777.961
4 5| 2000 | 0.014 | 9424777.961
13 7 72000 | 0.020 |9424777.961
4 20 | 300 | 0.056 |1413716.694
28 50 | 2000 | 0.140 | 9424777.961
29 52 | 200 | 0.146 | 942477.796
Téng 1984481.247

- Tinh todn strc khing than coc cho dit dinh:
He¢ sb stic khang: @qsi = 0.45
Q, = px g, x A

Bang 9.4. Bang tinh todn strc khang than cho nhém dt dinh

Su Qsi

I&‘if (r}i) (kN(/sz) ? () | (i) Nmm?) | 4| ey | A ()
1 | 2] s 0.058 | 154 | 0007 | 0.550 | 0.004 |9424777.961
2 18] s 0.058 | 154 | 0007 | 0550 | 0.004 |8482300.165
s [ 2] 3 0.101 | 156 | 0006 | 0550 | 0003 |9424777.961
6 | 2| 3 0.087 | 157 | 0.008 | 0550 | 0.004 |9424777.961
7 12| & 0.075 | 162 | 0.008 | 0550 | 0.004 |9424777.96]
g | 2| s 0096 | 158 | 0.008 | 0.550 | 0.004 |9424777.961
9 | 2| 4 0.087 | 156 | 0.007 | 0.550 | 0.004 |9424777.961
10 | 2 | 7 | 008 | 156 | 0010 | 0550 | 0.006 |9424777.961
| 2] s 0.082 | 154 | 0.008 | 0550 | 0.004 |9424777.961
12 1171 s 0.105 | 158 | 0008 | 0.550 | 0.004 | 8011061267
15 | 2 | 27 | 0295 | 191 | 0039 | 0550 | 0021 |9424777.961
16 | 2 | 28 | 0286 | 189 | 0.039 | 0550 | 0.021 |9424777.961
17 | 2 | 32 | 0283 | 192 | 0043 | 0550 | 0024 | 9424777.961
18 | 2 | 30 | 0201 | 192 | 0042 | 0550 | 0023 | 9424777.961
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19 2 30 0.298 19 0.042 | 0550 | 0.023 |9424777.961
20 2 34 0.291 18.9 0.045 | 0550 | 0025 |9424777.961
21 | 12| 36 0.284 18.9 0.043 | 0.550 | 0.024 |5654866.776
22 2 32 0.283 18.8 0.043 | 0.550 | 0.024 |9424777.961
23 2 33 0.286 18.5 0.044 | 0.550 | 0.024 |9424777.961
24 2 35 0.295 18.8 0.046 | 0.550 | 0.025 |9424777.961
25 105] 35 0.295 18.8 0.038 | 0.550 | 0.021 |2356194.490
26 2 0 0.000 19.4 0.000 | 0.550 | 0.000 | 9424777.961
27 |03 0 0.000 19.4 0.000 | 0.550 | 0.000 | 1413716.694
Téng 2557601.995

Téng stc khang than coc (Qs):

Q.= 1984481.247x0.55+2557601.995%0.45 = 2242385.584 N

9.2.1.3. Strc chju tdi ciia coc theo ddt nén:

Py =n><(Qp+QS)—yan
mx1,5% ><5{)000
4 1000

=0.75x% (2940530.724 + 2242385.584) - {(23.2 - 10) X :|><1000

=2720870.959 N =272.087 T
Tdng stc chiu coc khoan nhdi:
P, =Min(P,,P, ) =Min(37282359.943;2720870.959 ) = 2720870.959 N

9.3. Tinh to4n sb lirgng coc trong dai:

Bang 9.5. Bang tdng hop ndi huc tac dung tai mit cat day bé (mat cht I-1)

TTGH P (N) Ngang chu Doc cau
Q) | Mx(Nmm) [ Qx(N) | My (N.mm)
Sirdung | 43775884.5 | 2285229.6 | 18530269362 | 250410 1115443125
Chbl 54439500.51 | 2135197.8 | 23992475561 | 362578.125 | 652640625
CDIl | 53425110.07 | 2135197.8 | 19833474793 | 279703.125 | 503465625
CPIII | 5000154237 | 2554296.2 | 11610803322 57330 851838750
Pic biét | 51269530.41 | 24144650.32 | 1.80314E+11 | 103593.75 | 186468750

Sé lugng coc khoan nhdi duoc tinh toan dya trén cong thic:

R
n = —
=Py
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n . SO lugng coc trong méng

R: Téng lyc dimg tinh tai ddy bé V, =54439500.51N

P: Stre chju tai tinh toan eia coc theo dat nén

B: He s6 ké dén anh huong cha tai trong ngang va momen,
B=10+15chonfp =1.5

Vay s6 lwong coc khoan nhbi:

n ZI.SXW:II!MO coce

¢ 2720870.959

S6 coc Ira-chon thiét ké: 12 coc

]
—

i 1500

4500

|
i .
|

12000

4500

|
I
E
i
1. 1500 |

4950 [ a300 f 2280 ! 4500 ! 1500 i '

i
-
=2
I
=]

Hinh 9.1. Mt bing b trf coc

Tai trong tac dung 1én timg coc:

p= 2 N003L_ 665 002 N

“'n 12

c

9.4. Xac dinh nji lire d4u coc:

9.4.1. Tinh todn npi lyc ddu coc tgi TTGH cuong dp:

Xac dmh chleu dal chlu udn LM va chlu nén LN cua coc:

SVTHE QUNG . 15H1090015 — .. ..
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L,=L,+L,
L,,=Ly+.D
Trong dé:

Lo: Khoang cach tir day bé dén mat d4t sau khi x6i Lo=0m
D: Dudng kinh coc, D = 1500 mm.

L: Chiéu dai coe, L = 50000 mm.

n: He s6 kinh nghiém tay thudc vao loai dht, 1 =5-7

Chidu dai chiju nén:

L= L,+L, =0+50000 = 50000 mm
L,,=L,+n1.D=0+7x1500= 10500 mm

No
M Mox
Hx y Hoy ¢‘
B~ e . —

LM
[

LK

( @] ) —% @) (@) @) ()]
Trl&ng hop doc cdu Trbng hop ngang ciu

Hinh 9.2. So db m6 ta chidu dai chiu uén coc theo phuong ngang va doc céu
9.4.1.2. Tinh todn cho phirong ngang cdu:
Gia tri lyc tinh todn:
P =54439500.51N
H' =362578.125N
M| =851838750 Nmm

Hg phuong trinh chinh the dé x4c dinh chuyén Vl daybé
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L, XV+I, XU+ xwW=P,

WXV, xu+r, xw=H_

uv u v

Ty X VAL, XU+r, Xw=M,

wu Wi
Trong doé:
u,v,0 : chuyén vi ngang , chuyén vi thing dung , goc quay cta bé quanh diém O
(trong tAm hé toa df tinh toan tai day bé)
rik : phan luc trong lién két i do chuyén vi don vi tai lién két k gly ra.

Tinh cac hé sd rig:

I, :EXZS—jXCOSZBi
Ni

I, :ExZ—éi—xsinZBi +12><E><le3—i><coszﬁi

Ni Mi

1.Ww :EXZ"I%i"XXiZXCOSzBi +4XEXZ_5L

Ni Mi

t, = I, :EXZ%xsiancosﬁ =0

Ni

Ivw=rIwy =0 (do coc bd tri dbi xtng nén Yx; = 0)

uw T twa

1, =T :EXE—?—‘xxi x sinf; x cosf, —6><E><ng7><cosl3[-

n m
Trong do:
Modul quén tinh ciia tiét dién than coc:

4
[ mx1500

<oc

=2.485x10" mm*

E modun dén hoi clia coc lay gan dung bang modun dan hdi ctia bé téng lam coc,

E.=28110.91 MPa

r, =Ex Zfﬁwx cos’ B,
Ni

1767145.868 «

x28110.91x( cos(0)2]x12=11922258.84 N/mm
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AL, J -
r, =Ex> —ixsin’B +12xEx Y 5h-xcos’f,
LNi LMi
:28110.91x[wxsin(0)2)x12+
50000
11
12x[281 10.91><ch05(0)2]><12 =868969.303 N/ mm
10500
Béang 9.6. Bang tinh hé $6 rww
Igg T(‘:g ((i;rf;o)c o) | AdLni | Jil N
PI -6750 1 |35.343 | 23667132.156 | 4.793E+13
P2 -2250 1 | 35.343 | 23667132.156 | 7.691E-+12
P3 2250 1 |35.343 | 23667132.156 | 7.691E+12
P4 6750 1 135.343 | 23667132.156 | 4.793E+13
P5 -6750 1 |35.343 | 23667132.156 | 4.793E+13
P6 ~2250 i 35.343 | 23667132.156 | 7.691F+12
P7 2250 1 |35.343 123667132.156 | 7.691E+12
P8 6750 1 |35.343 | 23667132.156 | 4.793E+13
P9 -6750 1 | 35343 | 23667132.156 | 4.793E+13 .
P10 -2250 1 |35.343 | 23667132.156 | 7.691F+12
Pl 2250 | |35.343 | 23667132.156 | 7.691E+12
P12 6750 1 |35.343 | 23667132.156 | 4,793E+13
Tong (tww) N/mm) 3.337E+14
Bang 9.7. Bang tdng hyp hé $6 tuw = tw
Ten coe | 929000 | o) | sinB) | AvLx | VEMP | fuw=
| (x) (mm)
Pi 6750 | 1 0 {35343 | 2254.013 | -380174070.1
P2 -2250 1 0 |35.343 | 2254.013 | -380174070.1
P3 2250 1 0 |35.343 | 2254.013 | -380174070.1
P4 6750 1 0 |35.343 | 2254.013 | -380174070.1
P5 -6750 1 0 |35.343 | 2254.013 | -380174070.1
P6 -2250 1 0 |35.343 | 2254.013 | -380174070.1
P7 2250 i 0 |35.343 | 2254.013 | -380174070.1
P8 6750 1 0 |35.343 | 2254.013 | -380174070.1
P9 -6750 1 0 | 35343 | 2254.013 | -380174070.1
10" mso T 0 135383 1 2254013
P11 2250 1 0 | 35343 | 2254.013 | -380174070.1
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P12 6750 | |

| 0 |35.343 2254013

GVHD: TS MAI LUU

-380174070.1

Tng (Fuw= fwu } (N/mm)

-4562088842

Thay sb vao hé phuong trinh va ta giai hé ta c6:

11922258.84x v+ 0xu+0xw =54439500.51

0x v+868969.303 x u+(—4562088842) Xw =362578.125
0x v+(w4562088842)x u+3.337x10" x w = 851838750

e

v = 4566 mm
u = 0.464mm
®=8.895%107" rad

9.4.1.3. Tinh toan noi lyc tung coc:

Ly doc tryc hang thir (i) tinh theo c¢dng thic :

N.

1

ExA.

Ni

Luc cét ctia hang thir (i) tinh theo cOng thire :

Q

12xEx].
Ly

Lx(vxcosB, +uxsinB, +x; x oxcosp;)

L,

Momen ubn 16n nhit & d4u coc thi (i) tinh theo cOng thite :

M, =

6EJ
Lo

i

(-vsin; +ucosP, ~x,msinf,)— ni
M

Momen udn tai vi tri ngam ciia coc thir (i):

Di

2
M

6E], : , .
= LJI (wvsmBi+ucosBi—xia)sm[3i)+%§im

M

Bang 9.8. Bang tong hop néi luc ting coc

: : . 6xEx]J
Lx {—vxsin; +uxcosp, —x; x wxsinp, ) - —— L

X

TINH TOAN LUC DOC TRUC TRONG MONG TTGH CUGNG PO 1

Ten | 10840 . .
coc | €9¢ (x) Ni Qi M Mp; Ni x x;
' (mm})

Pl -6750 | 4476972.617 | 30214.844 | 152710030.443 | -164545829.012 | -30219565166.765
P2 | -2250 |4516740.900 | 30214.844 | 152710030.443 | -164545829.012 | -10162667026.099
P3 2250 | 4556509.184 | 30214.844 | 152710030.443 | -164545829.012 | 10252145663.276
P4 6750 | 4596277.467 | 30214.844 | 152710030.443 | -164545829.012 | 31024872901.360
P5 | -6750 |4476972.617 | 30214.844 | 152710030.443 | -164545829.012 | -30219565166.765
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P6 | -2250 | 4516740.900 | 30214.844 | 152710030.443 | -164545829.012 | -10162667026.099

P7 2250 | 4556509.184 | 30214.844 | 152710030443 | -164545829.012 | 10252145663.276

P8 6750 | 4596277.467 | 30214.844 | 152710030.443 | -164545829.012 | 31024872901.360

PO | -6750 |4476972.617 | 30214.844 | 152710030443 | -164545829.012 | -30219565166.765

PIO | -2250 |4516740.900 | 30214.844 | 152710030.443 | -164545829.012 | -10162667026.099

P11} 2250 |4556509.184 | 30214.844 | 152710030.443 | -164545829.012 | 10252145663.276

P12 6750 |4596277.467 | 30214.844 | 152710030.443 | -164545829.012 | 31024872901.360

Téng 54445407 | 3.626E+05 |  1.833E+09 -1.975E+09 2.684E+09

Kiém tra lai theo didu kién cén bing luc theo cac phuong va cén bing momen:
3Y=0 =) N;xcosp,—) Qpxsinf =N,
: ZXmO :}Z‘Nixsin[}i+Z4QTi><cos§3i:H11
> Y=0 = 3N, xx, xcos, — Y Qp xx; xsin, = » My =M,
smf. =0 ; cosP, =1

DN, x1=54439500.505 N =N,
Tacé: § > Q,x1=362578.125N =H,
DN, xx; x1=D My, =851838750Nmm = M,
3 Thoa man didu kién
9.4.1.4. Tinh todn cho phirong doc cdu:
(3ia tri luc tinh toan:

P =54439500.51N *
H! =2135197.8N

M =23992475561N.mm
Hé phuong trinh chinh tie d& x4c dinh chuyén vi day bé:

L, XV+r, xutr, xw=F,

I‘uVXV+1'leL1+1‘

uw

xw=H,

I, XV+I, XU+, XwW=M,;

ww
Trong do:

wv,® : chuyén vi ngang , chuyén vi thing dung , goc quay clia bé quang diém O
(trong tam hé toa dg tinh todn tai day b¢)

ti : phan lyc trong lién két i do chuyén vi don vi tai lién két k ghy ra.
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Tinh cac hé s rix:

I, —IE><Z:W§J—><cos2Bi

I, mExZ—fuLxsinzBi +12xEx >’
Ni

Loy =E><Z‘—;:i"—><:»(i2><coszf3i +4><E><Z%—m

uy

Ni

Ni

Ni

L, = I, :Exziémxsinﬁxcos[}xo

T
Lo x cos® B,
L l
Mi

Mi

Ivw = TIwy = 0 (do coc bo tri dbi xing nén Yxi = 0)

uw

n

HH

Céch tinh tvong tu phuong ngang ciu, ta co:

r,, =11922258.84 N/ mm

1ll‘l.l

=868969.303N/ mm

S W :Exz?ixxi x sinf3; x cos . —6><Ex2wg~5>< cosp,

Bang 9.9. Bang tong hop gié tri hé 8 ryw

Z:E T(‘;‘ g‘;ﬁ;" cos2(B) | A/Lni Ji/Li i (N/mm)
Pl 4500 1 35.343 | 23667132.16 | 2.278E-+13
) 4500 1 | 35343 | 23667132.16 | 2.278E+13
P3 4500 1 35.343 | 23667132.16 | 2.278E+13
P4 4500 1 |35.343 | 23667132.16 | 2.278E+13
P5 0 1 ]35.343 | 23667132.16 | 2.66122FE+12
P6 0 1 35.343 | 23667132.16 | 2.66122E+12
p7 0 1 35.343 | 23667132.16 | 2.66122F+12
P8 0 1 35.343 | 23667132.16 | 2.66122E+12
P9 -4500 1 |35.343 | 23667132.16 | 2.278E+13
P10 -4500 I {35343 | 23667132.16 | 2.278E+13
P11 -4500 1 |35.343 | 23667132.16 | 2.278E+13
PI2 -4500 I ]35.343 | 23667132.16 | 2.278FE+13

Téng (rww) (N/mm) 1.929E+14

Bang 9.10. Bang téng hop gid tri hé s6 ruw = rwu

GVHD: TS MAILUU
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toe | O e | cost) [ sin(®) | AdLx | UL | o=
Pl 4500 | 1 | 0 | 35343 2254.013| -380174070.1
P2 4500 | 1 0 | 35343 |2254.013 | -380174070.1
P3 4500 | 1 0 | 35343 | 2254.013 | -380174070.]
P4 | 4500 | 1 0 | 35.343 | 2254.013 | -380174070.1
P5 | 0 | 1 0 | 35.343 | 2254.013 | -380174070.1
P | 0. | 1 0 | 35343 | 2254.013 | -380174070.1
P7 | 0 | 1 0 | 35343 | 2254.013 | -380174070.1
P8 | 0 | 1 | 0 [35343 2254013 ] -380174070.1
P9 | 4500 | 1 0 | 35343 2254013 | -380174070.1 -
PIO | 4500 | 1 0 | 35343 [ 2254013 | -380174070.1

L Pin 4500 1 0 | 35343 | 2254.013 | -380174070.1
ez | os00 1 0 | 35.343 | 2254.013 | -380174070.1
* - Tdng (fuw=rya) (N/mm) 4562088842

Thay so vao hé p}:ﬁxong trinh va ta giai h€ ta co:

v 5.;_4. 566mm '_ .
=>{u=355mm
|0 =0.0002 rad

0.4.1.5. Tink todn ni lyc timg coc:

Luyc doc truc hang thér (i) tinh theo cong thirc :
ExA, .

N, = — tx(vxcosp, +uxsinf; +x,xwxcosp,)
N

Lurc cit ciia hang thi (i) tinh theo cong thirc :

_ 12xEx]J,

. . 6xExJ. '
- Lx(~vxsinf +uxcosP —x xoxsinf, ) - —5—XO
LB i 1 i i/

M

Momen uén lén nhét & ddu coc thir (i) tinh theo cong thite :

6EJ. _
M. = —_E—JL(—Vsin B, +ucosP, —x0sinf;) mﬂa)
L:.M Ly

Momen udn tai vi tri ngam cua coc thir (1):

6B, .
M, = —~6~—2~‘(—vsin[3i +ucosP, —x,msin Bi)+@w‘mm

Béng 9.11. Bang téng hgp ndi luc timg coc

TRANG: 257
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TINH TOAN LUC DOC TRUC TRONG MONG TTGH:CUONG PO 1

Ten | 10290 . .
coc | €O© ) Ni Qi Mni Mpi Nix xi
' (mm) ' :

Pi 4500 5468253.957 | 177933.150 | 795513782257 | -1072784292.74 | 24607142807.93

P2 4500 5468253.957  177933.150 | 795513782.257 | -1072784292:74 24607142807.93

P3 4500 5468253.957 | 177933.150 | 79551 3782257 | -1 072;7:._3_84292..374 24607142807.93

P4 4500 5468253.957 | 177933.150 { 795513782.257 | -1072784292.74 | 24607142807.93

P3 0 4536625.042 | 177933.150 | 795513782.257 | -1072784292:74 0.000

PG 0 | 4536625.042 | 177933.150 | 795513782.257 | -107278429274 0.000

P7 0 4536625.042 | 177933.150 | 795513782.257 -10727_'_84292’.‘-’_74 0.000

P8 0 - 4536625.042 | 177933.150 | 795513782.257 —10727584292;_74 0.000

P9 -4500 | 3604996.127 | 177933.150 | 795513782.257 ~10727.f:§_'4292j4 | -16222482570.82

P10 | -4500 | 3604996.127 | 177933.150 | 795513782.257 | -1 072784292.74 -16222482570.82

P11 | -4500 |73604996.127 | 177933.150 | 795513782.257 »]-072784292.7;#:. -16222482570.82

P12 | -4500 | 3504996.127 | 177933.150 | 795513782.257 | -1072784292.74 | -16222482570.82
Téng 54439500.505 | 2135197.800 | 9546165387.082 ~1287341:1512'91 33538640948 43

Kiém tra lai theo diéu kién can bing luc theo cac phuong va cén bang momen

>Y= 0
> X=0.
ZY%O

smB =0

: cosf, =1

> N,x1= 54439500.505N = N,
-Tacé: <Y Q,x1=2135197.800N =, |
DN xx, x1= Y M=2399247556 INmm = M,

= ZN. x cosP, —ZQT. xsinf, =N,
:>ZN x 8in B, +ZQT:XCOSB =H, : S
:>ZN %X, xcosf, ZQT XX, xsinf,: ZMTi M

9.4.2. Tink todn ni liwc diu coc tgi TTGH st dung:

9.4.2.1. Tinh toan theo phirong ngang cdu.

Gi4 tri luc tinh toén:

B" = 43775884.5 N

H'" =250410N

M7 =1115443125Nmm

Tinh toén twong ty nhu trén ta dugc gié tri:
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v=3.672 mm

u=0.329mm

m="7.845%x10"% rad

Bang 9.12. Bang tong hop ndi e timg coc

GVHD: TS MATLUU

TINH TOAN LUC DOC TRUC TRONG MONG TTGH SU DUNG
Ten | 10240 . . .
coc | coc (x) Ni Qi Mni Mbp; Ni x % __
' (mm) :
P1 | -6750 | 3.595E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | -2.427F-+10
P2 | -2250 | 3.630E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | -8.1696+09
P3 | 2250 | 3.666E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | 8.247E+09
P4 | 6750 | 3.701E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | 2.498E+10 |
PS5 | -6750 | 3.595E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | -2.427E+10
P6 | -2250 |3.630E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | -8.169E+09 |
P7 | 2250 |3.666E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | 8.247E+09
P8 | 6750 |3.701E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | 2.498E=10
P9 | -6750 | 3.595E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | -2.427E+10
P10 | -2250 | 3.630E+06 | 2.087E+04 | 1.0430+08 | -1.148E+08 | -8.169E+09 | -
P11 | 2250 | 3.666E+06 | 2.087E+04 | 1.043E-+08 | -1.148E+08 | 8.247E+09 | -
[ P12 | 6750 |3.701E+06 | 2.087E+04 | 1.043E+08 | -1.148E+08 | 2.498E+10
| Téng 4.378E+07 | 2.504E+05 | 1.252E+09 | -1.377E+09 | 2.367E+09"

Kiém tra lai theo didu kién can béng lyc theo céce phuong va cin bing momen:

D N, x1=43775884.5N =N,

>Q, x1=250410N = H,

DN xx; x1=3 My, =1.115%10° Nmm = M,

9.4.2.2. Tinh todn theo phuong doc cdu:

Gia tri lyc tinh toan:

B" =43775884.5 N

HY =2285229.6N

M7 =18530269362Nmm

Tinh to4n tuong tu nhu trén ta duge gia tri:

v =3.672 mm
u=3.579 mm

w = 0 rad
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Bang 9.13. Bang téng hop ndi luc timg coc

GVHD: TS MAI LUT}_

Ten | 102 40 . .
coc | €9 ) Ni Qi Mni Mp; Nix xi
' (mm)

Pl 4500 | 4455907.476 § 190435.8 | 879562190.9 | -1120013709 | 20051583643

P2 4500 | 4455907.476 | 190435.8 | 879562190.9 | -1120013709 | 20051583643

P3 4500 | 4455907.476 | 190435.8 | 879562190.9 | -1120013709 | 20051583643

P4 4500 | 4455907476 | 190435.8 | 8795621909 | -1120013709 | 20051583643

P5 0 3647990375 | 190435.8 | 879562190.9 | -1120013709 0

Po 0 3647990.375 | 190435.8 | 879562190.9 | -1120013709 0

P7 0 3647990.375 1 190435.8 | 8795621909 | -1120013709 0

P8 0 3647990.375 | 190435.8 | 879562190.9 | -1120013709 0

P9 4500 | 2840073.273 | 190435.8 | 8795621909 | -1120013709 . | -12780329730

P10} -4500 |2840073.273 | 190435.8 | 8795621909 | -1120013709 | -12780329730

P11 | -4500 |2840073.273 | 190435.8 | 879562190.9 | -1120013709 | -12780329730

P12 -4500 | 2840073.273 | 190435.8 | 879562190.9 | -1120013709 | -12780329730
Téng 43775884.5 | 2285229.6 | 10554746290 | -13440164510 | 29085015652

Kiém tra lai theo diéu kién cin bang lyc theo cac phuong va cén béng momen:

D N, x1=43775884.5N =N,
D Q,x1=2285229.6N =H,

(TCVN11823-10:2017 - 5.2.1)

DN xx, x1- > My, =18530269362Nmm = M,

9.5. Kiém todn coc:

9.5.1. Kiém todn sikc chiu tdi (N$i lwe ddu coc):

Dziéu kién:

NES

So sénh _.tia thiy:

N, =5.468x10° N > P, =2720870.959 N

9.5.2. Kiérﬁ_ tra chuyén vi diu coc:
Chuyé_n vi dau coc tai TTGH st dung khéng dugc vugt qua 38 mm

Ta cé:
Chuyéf_l vi déﬁ_ coc theo phuong ngang ciu: v = 3.672 mm < 38 mm: Thoa.

Chuyén vi dau coc theo phuong doc cdu: v = 3.672 mm < 38 mm: Thoa.
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9.5.3. Kiém todn cuwong dp nén dit tai vi tri mili coc:

9.5.3.1. Xdc dinh kich thuée khdi mong quy woe:

i1

:_f' i !.L 1 Lop tét
S\,

- Méngtuong -\
dirong

: zﬁﬂléi* "‘lzzgg 1 5

Hinh 9.3. Hinh dnh minh hoa phwong phép xac dinh khéi mong quy_:_uc’rc ;

Goc md dugce tinh theo cong thire:

_ 0y
4

o

Trong dé

®,, 14 géc ma sat trong clia d4t nén dugce tinh trung binh cho cc 16p dét:

Z(PiXL‘

(Ptb ) Ltb

@, la gbc ma sat trong ciia cac 16p dat

i : chiéu day cia cac 16p dét trong ing

_12.572°

= ¢, =12572° = o =3.143°

Chiéu dai méng khi quy udc: (theo phuong ngang ciu)
A =ax(n-1)+d+2xL xtana

Chiéu rong méng khéi quy uéce: (theo phuong doc ciu)
B, =bx(m-1)+d+2xL, xtanc

Trong do:
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a: Khoang céch tim gifta hai hang coc theo phuong doc céu, b= 4500 mm
n: S6 he‘lhg coc theo phuong doc cdu, m =3

d: Duong kinh coc, d = 1.5 m
Le: Chiéu sau coc ngam trong dat, L = 50000 mm

;a: Kﬁoéng cch tim gifta hai hang coc theo phuong ngang cau, a = 4500 mm
m: S.'é hang coc theo phuong ngang clu, n = 4

Thay:'sé ta dugc gia tri:

A, :;ax(n——l)—}- d+2xL_ xtana
= 4500 (4-1)+ 1500 +2x 50000 tan (3.143" ) = 20491.079 mm

:..:Bl %-bx(m—1)+d+2><Lc x tano.

= 4__5902 (3-1)+1500+2x 50000 tan (3.143° ) =15991.079 mm
Dién tich khdi méng quy udc:
F,= AXB,= 20491.079x15991.079 =327674454.566 mm”
Mémeﬂ_khéng uén phuong doc cau:

A xB? 20491.079x15991.079°

W= . ~ 873311335455 823 mm’

Momen khang uén phuong ngang cau:

: : : 2 ' 2

W B ZAT _ 20491.079 E:<15991.079 1110067176380 23mm’
i

9.5.3.2. Xdc dinh kha ndng chiu tdi ciia nén ddt dwéi mili coc:

Stre chiﬁ tai tinh toan cua dit nén theo TCXD 45-78 dugc tinh nhu sau:

_myxm,

R, = x(AxbxyH+B><Df><y'H+DxcH)

tc
Trong do:
mu, ms In luot 13 hé sé lam viée cita nén ¢4t va hé s& didu kién lam viée cia
cong trinh tac déng qua lai véi nén d4t duge chon theo bang 15 — TCXD 45:78),
m=11,m=1

keo: He sb d6 tin ¢y, lay bang 1 d6i véi cac ddc trung tinh toén 1Ay tiy thi nghiém.
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: . QU V: 1H190 s ————

GVHD: TS MAI LUU

A, B, D gia tri strc chiu tai, 14y tmg véi géc ma sat trong ctia dét nén 1a
$=12.572°:

A =0.251
B =2.003
C=4.497

D¢: Chiéu siu chén méng, Dr= 50000 mm

Y, trong luong don vi thé tich coa dit tir ddy mong trd xudng, yn = 0 kN/m?

v, trong lugng don vi thé tich ciia ¢y méng trér 1én mat dat,

. xh,
- L2 kN

>h
¢: Luc dinh don vi cia d4t dudi ddy méng 13 dit cat: ¢ = 0 kN/m?

Viy strc chiu tai chia dat nén dudéi miii coc la:

XL (6951, 13921079 69 003% 2220145124 4.497x0
1000 1000, |

R
=1598.676kN/ m? = 1.599N/ mm>

9.5.3.3. Xdc dinh 1img sudt dudi day khéi mong quy wée:

- Pt iV V0N
M —
[ 0
No
Mo
L 1 Ho . Rl
Ymin J\L
Gt [ e N Omaox

Hinh 9.4. Biéu d0 tmg sudt duéi day khdi méng quy ude

Trong lwong thé tich cia méng kh6i qui wée

~ TRANG: 263
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Y X Ve tre XV,

an AV

qu
Trong do:

v, : Trong hrong don vi trung binh ciia dét tir mili coc trd 1én, yu = 14.512 kN/m?
¥, - Trong lugng riéng cia bé tong , e = 23.2 kN/m?

ne: $6 luong coc, ne = 12 coc

. £y 1en 1.5%
F¢ : Dién tich tiét di¢n ngang cua coc F, =mx 0 =1.767 m’

Chiéu dai coc : Le= 50000 m
Vqu: Thé tich khéi méng qui ude :

V. =F xD, =327674454.566 x 50000 = 1.638 x 10" mm”

qu qu
Thé tich toan bd phin bé méng va coc trong dat:
V. =L x<H xB +A xnxL,
=16500x12000 %3000 +1767145.868x12 x 50000 = 1.654 x10" mm’

Thé tich toan bd phin d4t trong méng khbi quy wéc:
V=V, -V, =1.638x 10° —1.654x10"” =1.473%10"” mm®
Khéi luong mong khdi quy ude:

Y X Vit re XV,

Yo =
o un
_14.512x1.473x 10" +23.2x1.654x10"

- =15.389 kN/m’
1.638x10°

9.5.3.4. Tinh todn img sudt tai TTGH sir dung:
Chuyén tai trong vé trong tAm déy mong qui ude,
Tai trong thing dimg tinh toan;

r’NOtt = Ptt +1.25x Yqu ® (un - me)

_43775884.5

1600 +1.25%15.389% (16383.723— 16.8x12x 3) =347509.396 kN

Téai trong ngang tinh toan theo phuong ngang clu:

SVTIL: LE QUANG NHAT  MSSV: 15H1090015 © TRANG: 264
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H,, =H,=250410 N
Tai trong ngang tinh toan theo phirong doc clu:
H . =H, =2285229.6 N

Momen tinh toan theo phiong doc ciu:

M ﬂMx_i_Hoytthc

oxlt

= 18530269362 + 2285229.6% 50000 =1.328x 10" N.mm
Momen tinh toan theo phuong ngang ciu:

M, x], =1115443125+250410% 50000 = 13635943125 N.mm

oxtt

oy = M, +H

Ung suét nén 16n nhat:

= Nott + MU)’“ + Moxtt
F W, W

qu i

11
m347509.396x1000+ 1.328x10 N 13635943125 m1.225N/mm2
327674454.566  873311335455.823 1119067176380.23

Ung suft nén nhd nhit:

Noﬂ - Moﬁt - Moxﬂ

crmin
Fqu Wd Wn

347509.396x 1000 1.328x10" 13635943125 )
= - - =0.896 N/mm
327674454.566  873311335455.823 1119067176380.23 |

Ung suéit nén trung binh:

Ty, = Omax T Omin _ 1.225+0.896 =1.061}\I/mm2
2 2

Kiém todn tng suat dudi day mong:
Pidu kién:
o <12xR,=1225 N/mm? <1.2x1.599 =1,918N / mm’

o, <R, =1.061 N/mm’ <1.599 N/ mm®
o >0=0896 N/mm”*>0

K&t tuan: Thoa
© 9.5.3.5. Tinh todn iing sudt tai TTGH cuong d6:

Tai trong thang ding tinh toan:
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NU!t = Pﬂ + ] 25 X yqu x (un - me)

_54439500.51

1000 + 1.25><15.389><(16383.723—16.8x12x3) =358173.012kN

Tai trong ngang tinh toan theo phuong ngang céu,

H,, =H, =362578.125N

Tai trong ngang tinh toan theo phuong doc ciu:

H, —H =2135197.8 N

oxtt

Momen tinh toan theo phirong doc cau

M x L =23992475561+2135197.8% 50000 =1.307x10"" Nmm

oxit

oyt =M, +H
Momen tinh todn theo phuong ngang céu:

M = Mx +Hoyﬂ x Lc

= 851838750+ 362578.125x 50000 =18980745000 Nmm

oxtt

Ung suét nén 1én nhat:

o = ott + OXit
a Fq“ Wd Wn
11
:358173.012x1000+ 1.307x10 N 18980745000 ~1.260 N/mm”

327674454.566  873311335455.823 1119067176380.23

Ung suét nén nho nhit:

Eﬂqli - MOY“ _ Moxﬂ
" Fqu Wd W\
~ 358173.012x1000 1.307x10" 18980745000

- ~ =0.926 N/mm?
327674454566 873311335455.823 1119067176380.23

Ung suat nén trung binh:

G TO 1.260+0.926

max min

2

=1.093 N/mm?

Op =

Kiém todn ing sudt dudi day mong:

Piéu kién:
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o, <1.2xR, =1260 N/mm* <1.2x1.599 =1.918N/mm’
5, <R, =1.093 N/mm’ <1.599 N/ mm’
G, >0=0.926N/mm’ >0

K&t luan: Thoa

9.5.3.6. Kiém todn lin coe:
Tai trong thing ding tinh todn: Nic = Py = 437758845 N
Py Iuc thing dimg tai d4y dai duge t6 hop & trang thai gidi han sir dung

Trong lugng coc toan b coc: Qepe = 24598670.478 N
Ung suét do tai trong thing dumng gy ra dudi day khbi méng qui udc:

o Ny +Qu _ 43775884.5+24598670.478 —0.209 N/ mm?
E, 327674454.566

Chiéu phén day phan [ép tinh [Gn phai thoa diéu kién:
0.4 B; = 0.4 x 15991.079= 6396.432 mm

Vi sbligu thi nghigm lop dudi ddy khéi mong qui uée khong du d¢ dai tinh lin
nén ta xem nhu 16p cudi cung séu vd han.

Ta chia dit duéi mili coc thanh cac 1dp c6 chidu day 2000 mm d¢ tinh lin.

Do bién dang trong timg 16p duoc tinh theo cong thire:

S, =&><cr'zi><hi

Trong dé:

Si : do lan 1&p dét phén td.

hi : chidu day 16p phén th thir i.

G, (T/m*) : ing suét tai vi tri gilta 16p phan tb do tai trong gy lun giy ra
Ni (bua/30cm) : Tri s6 SPT diic trung cho 16p phén t.

B, :Hé s tinh tr hé s6 poison cia dAt theo cong thirc sau :

2%

2
p=1-7 B (u 12 he s6 Poisson)

Ta c6 thé 14y gin ding dbi voi dit dusi day mong khéi 1 dat cat p=0.72
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E. : Modun bién dang ctia dat : Ei = 25000 kN/m?

D6 lan tdng cong ciia nén dét dudi day mong duge xac dinh:
S =28,

Do lun cho phép cua céng trinh 1a:

[S]=1.5x~/L =1.5%/50000 =335.41mm

(L 14 chiéu dai coc tinh tir ddy bé xudng, L = 50 m)

Chiéu sau 1ép dat tinh Iin duge xac dinh tai vi tri ting suét do t&i trong ban than

16n hon 10 14n tng sudt do tai trong ngoai (tai trong gay lun) géy ra.

Obt - Ung suit do trong lugng ban than cac 16p dat: on = Ty’ ixh;

ogl - Trng suét do tai trong ngoai gy ra: oo’ = KoiX Pyl
o, :ing suét do tai trong ban than d4t nén gay ra (T/m?)
o, 1 ing suét do tai trong gy Iin
o =0.209 N/mm* =209 kN/m’ gay ra
Zi: do sau diém tinh tng suét tinh tir d4y méng khdi quy udc. (m)
B : bé rong day méng khdi quy uée. (m)
K : hé s6 phuy thude ty sb 2/B
C6 xét dén yéu t& myc nude ngdm

Bang 9.14. Bang tinh todn lun do ing sudt tai trong ngoai gy ra

Ge
Ung suit sudt do
| Chidu | [, 5 . tai . 1a D6 lan
Hi | gauz | banthan b m) 1 mr | 1E wong | V2 | Nhan xet Si
{m) Obt $6 o | ow/og
(m) (kN/m?) ngodai (mm)
Ugl
(kN/m?)
0 0 769.446 | 1.281 0 1 209 3.682 Tiép tuc tinh | 12.038
2 2 784.835 | 1.281 | 0.25 | 0,992 | 207.328 | 3.785 Tiép tuc tinh | 11.942
2 4 815.613 | 1.281 0.5 10946} 197,714 | 4.125 Tiép tuc tinh | 11.388
2 6 846.391 | 1.281 | 0.75 [ 0.859 | 179.531 | 4.714 Tiép tuc tinh | 10.341
2 8 877.169 | 1.281 | 1.001 ] 0.752 | 157.168 | 5.581 Tiép tuc tinh | 9.053
2 10 907.947 | 1.281 | 1,251 | 0.644 | 134.596 | 6.746 Tiép tuc tinh ; 7753
2 12 938.725 | 1.281 | 1.501 | 0.547 | 114.323 | 8.211 Tiép tuc tinh | 6.585
2 14 969.503 | 1.281 | 1.751 [ 0.463 | 96.767 | 10.019 Ngimg tinh 5.574
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Thng d6 kan: S = 74.674 mm < [S] = 335.41 mm
Két ludn: Thoa.

9.6. Thiét ké ¢t thép cho dai coc:
Xem dai coc nhu mdt ddm céng x6n bi ngam vao try, tiét dién tinh todn di qua

mép cOt va bi udn badi cde phan lye diu coe khong ndm dudi chén tru.

- T R— |

1250
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12560

1600 i AHGO A50G I 1500
e

Hinh 9.5. Céc canh tay don dung dé tinh momen 1én bé
9.6.2. Tinh todn cét thép:
9.6.2.1. Thiét ké cot thép theo phuong ngang cdu.

Bang 9.15. Bang tinh toan cbt thép theo phuong ngang ciu

GVHD: TS MAI LUU

LE QUANG NHAT  MSSV: 15H1090015  TRANG:

Giéi thiéu dai lugng Ki hiéu Gid tri Pon vi
KIEM TRA SUC KHANG UON G TTGH CUGNG DO |
Chiéu dai tiét dién b 12000 mm
Chiéu cao tiét dién h 3000 mm
Chiéu rdng tiét dién I 16500 mm
Tdng dién tich tiét dién tinh toan S 36000000 mm?
Phan lyc déu coc phuong doc can (P4+P8+P12) P 13788832.401 N
Khodng cach tir ddu coc dén mat cht ngam: a 3450 mm
Momen & TTGH cudng d6 1 Muy 47571471782 | N.mm
Cudng dé chiu nén bé tong dai coc e 30 Mpa
Giéi han chay ctia cbt thép bé méng £y 420 MPa
Dudng kinh thanh thép doc ¢ 28 mm
Khoang cach gifia céc thanh thép a 100 mm
Chiéu day 16p bé tdng bao vé a 100 mm
Téng sb thanh thép trong mc ngang ciu n 118 thanh

270
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S6 16p bt thép 1 16p
Téng dién tich thép Astt 72658.755 mm?
Chidu cao 1am viée cia tiét dién ds=d, 2700 mm
Hé 56 sue khang gia thyét ¢ 0.9
Chiéu cao viing nén quy dbi a 99.728 mm
He sé quy doi Bi 0.836
Chiéu cao viing nén c 119.333 mm
Hé sb sirc khang b 0.9
Momen khang uén danh dinh M: | 72786010125 | N.mm
Kiém tra sirc khéng udn d6i véi ngoai luc tac dung: Thoa
Chénh léch (A%): 34,642 %
KIEM TRA LUCGNG COT THEP TOI THIEU '
Momen sinh ra vét niit Mo | 66583783159 | N.mm
Dién tich cbt thép t5i thiéu Asmin | 63159.440 | mm?
So sénh véai dién tich ¢bt thép i thiéu Théa
Kiém tra diéu kién c/d, 0.044 Thoa 0.6
KIEM TRA PIEU KIEN NUT O TTGH SU DUNG
Momen 6 TTGH st dung M; 38301217166 | N.mm
Ha sb xét dén didu kién tiép xuc vo | 1
K tir trong tdm cbt thép dén mép bt kéo de 100 mm
Hé sb Bs 1.049
Ty 6 maodul dan hbi n 7.115
Chiéu day b.tong ving nén sau nit X 441.153 mm
Momen quén tinh cia tiét dién nit le | 2.98107E+12 | mm*
Ung suét trong cbt thép f, 206.482 | N/mm?
Khoang cach tbi thidu giita cAc thanh thép Smin 367.726 mm
Kiém toan didu kién nit Thoa

9.6.2.2. Thiét ké c6t thép theo phuong doc cdu:

Bang 9.16. Bang tinh toan c6t thép theo phwong doc cau

Giai thiéu dai lugng h‘f" Gia tri Pon vi
€u
KIEM TRA SUC KHANG UON O TTGH CUONG PO 1

Chiéu dai tiét dién ] 16500 mm

Chiéu rong tiét dién b 12000 mm

Chiéu cao tiét dién o h 3000 mm

Téng dién tich tiét dién tinh toén S 49500000 mm?

Phan lye dAu coc phuong doc cau (P1+P2+P3+P4) P | 21873015.829 N
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Khoang cach tir ddu coc dén mit céit ngam: a 3000 mm
Momen & TTGH cuong dé 1 My | 65619047488 | N.mm
Cudng d& chiu nén bé tdng dai coc e 30 Mpa
Gi6i han chay ctia cbt thép bé mong fy 420 MPa
Dudng kinh thanh thép doc ¢ 28 mm
Khoang céch giita cac thanh thép a 100 mim
Chiéu day 16p bé tong bao vé a 100 mm
Téng s& thanh thép trong me ngang céu n 163 thanh
S6 16p cbt thép 1 Iép
Téng dién tich thép Asu 100367.602 mm?>
Chiéu cao lam viéc cia tiét dién ds=di 2700 mm
Hé s6 sirc khang gia thyét ' ¢ 0.9
Chiéu cao ving nén quy dbi a 100.189 mm
Hé sé quy dbi Bi 0.836
Chiéu cao viing nén c 119.884 mm
Hé s6 strc khang b 0.9
Momen khang uén danh dinh M; [ 1.00535E+11 | N.mm
Kiém tra strc khang ubn i véi ngoai luc tac dung: Thoa
Chénh léch (A%): 34,730 %
KIEM TRA LUGNG COT THEP TOI THIEU
Momen sinh ra vét nit Mer | 91552701843 | N.mm
Dién tich ¢t theép t8i thiéu Asmin | 85163.027 mm?
So sanh v&i dién tich cbt thép téi thiéu Thoa
Kiém tra didu kién c/d, 0.044 Théa 0.6
KIEM TRA BIEU KIEN NUT G TTGH SU DUNG
Momen ¢ TTGH str dung M; 53470889714 | N.mm
Hé sb xét dén didu kién tiép xuc Ye 1
Kec tir trong tdm cbt thép dén mép bt kéo de 100 mm
Hé s6 Bs 1.049
Ty sb maodul dan hdi n 7.115
Chiéu day b.tong ving nén sau nit X 442.081 mm
Momen quan tinh ciia tiét dién nirt le | 411573E+12 | mm?
Ung suét trong ¢t thép fy 208.706 N/mm?
Khoang céch t8i thiéu gitra c4c thanh thép Smin 361.678 mm
Kiém todn didu kién nit Thoa
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9.6.3. Kiém tra choc thiing dai coc:

Hinh 9. 1: Thap xuyén thing dai coc
. Kha niing chju cit ctia bé tong dai coc '
V, =1.06xJf, xbyxd kips (hinh 12.6 myc 11.3 - ACI 318-2002)
Trong d6:
bo: Chu vi doc theo tiét dién gidi han bo = 1650 cm = 649.606 inches
d: Chiéu cao tinh toan cia mong d= 280 cm = 110.236 inches
Khé ning chiu nén cta bé tong: £, =30 MPa =4351.131 psi
(V6i 1 kip =4.4482 KN, 1 MPa =145.0377 Psi)

' Vay kha ning chiu ct clia bé tong dai coc la:

V, =1.06x £, xb, xd =1.06x+/4351.131 x 649.606 x110.236/1000
= 5007.033 kips

Luec cét 16n nhét do coc tic dyng 18n bé: Vy = 5468253.957 N

Didu kién kiém tra choc thiing bé coc:
(PVC > Vu
0.75%5007.033 = 3755.274 kips =16704290.92 N > V, =5468253.957 N

Viy bé coc dam bao kha néng chiu choc thing,.
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CHUONG 10. THI CONG TONG THE

10.1. Té chirc thi cong tong thé:

10.1.1. Thi cong tru:

Hat tru thi cdng gidng nhau.

Véi muc nude thép nhét 13 -2.56 m, ta chon muc nuéc thi cong +1.84 m.
V61 MNTC nhu véy ta tién hanh thi céng tru nhu sau:

- Dép déo, 1am duong cong vu vao dao.

- Lip dung may khoan, dua may 1€n dao va tién hanh khoan coc, giti thanh 6ng ‘
vach bang vira sét. Thi cong db bé téng coc khoan bang phuong phép rit bng thing
dimg.

- Ha vong vAy coc van thép. Tién hanh dio dét trong hé mong.
- P4 bé téng bit day bing phuong phép vita dang.

- Hut nuée trong hd méng. Pép dau coc, lap dung da gi4o van khuén db bé tong

bé coc..

- D6 bé tong than tru bing phwong phap db bé tong tai chb.

10.1.2. Thi céng két citu nhip:
D6 bé téng dét KO trén da gido ma& rfng truy,

e phéan dam c6 chiéu cao khéng dbi trén da gido cb dinh.

- Céc d6t con lai duge thi cdng hang trén van khudn treo trén xe dc.

Duc phén dam cé chiéu cao khéng doi trén da gido ¢b dinh

E]

Hop long nhip bién va cng kéo cap DUL ban day nhip bién.

I

Ha két cu nhip xuéng gbi chinh trén tru T1 va T2,

Hop long gifta va cang cap DUL ban d4y nhip gifta

Thi cong 16p phti mit cAu, g& chén, lan can, hé théng thot nwdc, hé théng
chidu sang.
10.2. Trinh tw thi cong chi tiét:

10.2.1. Thi cong tru:
Try ciu c6 chu tao 1a try dic BTCT, bé tru 13 bé BTCT c6 chidu day 1 3 (m) ndm
trén nén méng coc khoan nhdi du(mg kinh 1.5m, h¢ méng coc nay cé cu tao gdm 3
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hang theo mit cit doc cAu va 4 hang theo phuong ngang cau. Tru nay d& phan dim

théng qua cac gbi cao su cé chu tao didc biét. Nhung trong qué trinh thi cong thi try
duogc ngam trye tiép vao két chu nhip tai khdi dinh tru

Trinh tu thi cdng try bao gbm céc budce nhur sau:

- Tép két céc thiét bi dé dat cAu, bua, va cac thiét bi chuyén dung khac phuc vu
cho thi cong.

Péng coc van thép bao quanh khu vyc thi cong try.

Db bétong bit ddy bang phuong phép vita dang.

Hut nude ra khoi vong vay coc van.

Lip dyng may khoan, dua may 1én hé noi va tién hanh khoan coc tai vi trf tru

(khoan trén hé ndi), gilt thanh dng vach bing vira sét, Thi céng d6 bé tong coc khoan
béng phuong phap rit éng thang dimg.

- Sau khi d bé tong xong toan b s6 coc cua tru va khi bé tong di cuong df,
ddp dau coc, udn cbt thép, vé sinh hé mong, Iap dung van khuén cbt thép bé mong, b
trf cac thanh thép cudng d§ cao dudng kinh 40 mm kéo dai tir bé tru 1én dinh d6t dAm
dAu tién. Tién hanh d6 b tong bé. |

- Sau khi bé tong di cudmg d6 lip dung da gido van khudn thi cong thén try,
viéc thi cOng than try tién hanh twong ty nhu thi cdng bé tru.

- Théo d& da gido van khudn ding bia rung nhd coc van thép, thao d& hé thing
khung vy coc van.

10.2.2. Thi cong két ciiu nhip:

Trinh tw thi cong theo phuong phép dic hiing cén bing gbm cac bude saw:

- Thi cdng cac khdi dinh tru.

- Diic hing cac khdi,

- Db be tong phin dAu nhip bién, hop long nhip bién, thio bo gdi tam trén try
T1, T2.

- Hop long nhip chinh.
10.2.2.2. Thi cong khoi dink tru (D6t K0):

Kh01 dmh try dudc thi cong sau khi d8 hoan thanh viéc xay dung than try.

Lép dl:mg da gido md rong try: HE thong da gido md& rong tru duofc ché tao bang
céc thanh thép hinh va duge lién két chit véi try bing cac thanh thep du ing luc $40.
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Trén hé théng da gido nay dung van khuén, lap dat cdt thép, thép du tng lrc, db bé
tong. ‘

Khéi dinh (ry T1, T2, dai 12 (m), chiéu rong day hdp 6.6 (m), chiu rong ban
nép hop 12.85 m. Vach ngan day 0.4 (m) tai vi trf tim tru. Qua trinh dé bé tong lam 4
dot:

- Dot 1: D4 bé téng ban day hop.

Dot 2: Pb bé tong véach ngan.

- Dot 3: P4 bé tong ban bung.

Dot 4: D6 bé tong ban nép.
Trinh ti thi cong khéi trén dinh tru:

Sau khi thi cdng xong than try, don dep mit bing.

Dit cac gbi BTCT tam thoi.

Lap dyng da gido md rong tru.

Lép dung van khudn dé dd bé tong.

- Pt cac cbt thép thuong.

Dit c4c dng gel (bng boc cép)

- Noi cac thanh DUL @40 dé ¢ dinh khdi dinh tru v6i try (cac thanh nay da

chén sn khi thi céng try ta 1ip phin con lai théng qua mdi nbi bang ren)
- D4 bé tong theo timg dot.

Cing kéo cbt thép DUL, tién hanh bom vira.

Cang kéo thanh DUL ®40.

1

Sau d6 tién hanh thio d& da gido van khudn.

- Théo d& véan khudn: |

- Théo ném gb tai cac vi tri ném va didm ké (tién hanh thdo vén khudn bién
trurdre).

- Xiét chat bu 16ng chén sén trong cdc khdi da gido tao thanh lwe ddy tich van
khudn khoi mit khéi bé tong.

- Thdo d& van khuén dem thi cong tai vi tri khac.

- Théo d& da gido m& rdng tru.

- é d& bu 16ng lién két cac thanh thép 1550.

TRANG: 276
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- Dung céan cau 10(T) dit trén hé ndi tién hanh thao g& timg thanh mot.

Tién hanh don dep khu vure thi cong.

10.2.2.3. Diic héng cén bing cdc khoi, va HLB:

Sau khi hoan thién khéi dinh try, doan dic trén da gido ta tién hanh dic hang cin
bing cac khdi dAm chinh bing xe duc hing,

Xe dac hing duoc st dung la loai ning 69 (T), ¢6 cAu tao kiéu dan thép.

B0 van khuén dung trong viée duc hing la van khudn chuyén dung cé trong
luong 14 20 (T).

Céc khéi duc hing c6 chidu dai 3m va 3.5m va 4m

Trinh i db bé tong 1 dbt: Viéc dd bé tong dugc bt dAu tir hai dau khdi tién vao
gitta, mdi doan dam dugc chia lam 3 dot:

- Dot 1: D6 bé tng ddy hop.

- Dot 2: Db bé tong thanh hdp.

- Pt 3: DS bé tdng ban mit cau,

Thoii gian dae 1 khdi bé tong du kién 7 ngay.

Trinh tu thi cong duc hing can bing:

- Thao d& da gido md rong tru dinh tru.

- Datxe ducsd 1,86 2.

- L#p dung van khudn, cbt thép thudng, ong gel.

_ D& bé tong khdi 1, khdi 2.

- Cang kéo ¢t thép DUL, tién hanh bom vira.

- Dich chuyén xe duc 1, 2 sang vi tri mdi.

- Lip lai c4c chu trinh trén.

Khi duc xong dbt hAng cudi cliing thi tién hanh dtc dbt hop long bién,Sau khi bé
tong dat cudng d9, tién hanh cing kéo cbt thép dy img lue, tién hanh bom vita. Qua
trinh hop long nhip bién s€ néi1 ky & phin sau.

Sau khi hop long nhip bién xong, khi bé tong dat di cudng do yéu chu, tién hanh
céng kéo céc bé cbt thép du ung lyc, bom viva. Sau do tién hanh thao d& da gido vén
. R _

Théo di van khudn:
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- Théo ném gd tai cdc vi tri ném va diém ké (tién hanh thdo van khudn bién

truae).

- Xiét chit bu long chén sin trong c4c khdi da gi4o tao thanh luc ddy tach van
khudn khoi mat khéi bé tong.

Thao d& van khudn dem thi cong tai vi trf khac.

- Thao d& da giao:

N6i bu 10ng, cac ném da gido, ha deu cac géc clia mdi dan xudng, ha ting dot

Khi toan bd da gido duge ha xudng 2 (cm) thi dirng lai. Dung bu 16ng vit tach
véan diy dim khéi bé tong.

- Ha tiép da gido xubng khoang tir 5 - 8 (cm) niva, ding céu 25 (T) dé ha da gido
xudng.

10.2.2.4. Hop long néi doan dam héng véi doan dam diic trén d gido:

Qua trinh hop long dim duoc thyc hién bdi 1 xe diic va dwgce tién hanh theo cac

buée sau: _
Diéu chinh khéi hop long theo phuong ngang:

- Céc neo trén dinh mit cdu duoe neo xubng hop bing cac thanh thép cudng dd
cao PC32 vi lyc trong mdi thanh 1 20 (T).

- Didu chinh canh héng bj léch theo phuong ngang bang céc thanh thép cudng
d6 cao xién.

Didu chinh khdi hop long theo phuong thing dimg;
- Viéc didu chinh khéi hop long theo phuong dirng nhe dan chu cia xe dac.

- Kich thanh neo ra phia sau, ting luc cho t&i khi thanh ®40 dat duoc cuong db

can thiét.
- Khoa kich, xiét chit thanh neo va neo chéng.

- Théo din thanh neo & chan trudc xe diic va téng ap luc kich phia trudc dé kéo
cdnh héng lén.

- Khi dat dugc cao do yéu ciu thi neo thanh thép CPC phia trude va tang ap luc
kich cho t&i khi Iyc trong thanh dat 10 (T).

- Khoé kich, chém chén thanh chéng.

Lap dat cac thanh chong tam
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- Hai thanh chéng tam duogc Eép vao dé phyc vu cho qué trinh hgp long.

- Hai dAu thanh chéng dudi duge 14p dy bing vita xi ming khong co ngét day

tdi thidu 3 cm.

- Sau khi hai b6 cap du tng lyc duoc cing tam thdi, hai ddu thanh chéng trén

cling dugc chén bing vita xi ming khong co ngét.

V& sinh va db vira cho gdi chinh.

Cang kéo tam céc bd cdp trén ban day hop: Sau khi xi méng vira dat cudng do,
tién hanh céng b6 cap dau tién.

- BO cap nay dugce cing t61 75 % Pu.

- Theo d5i ddng hd dit gén thanh chéng phia dudi, théo bo céc lién két doc trén
dinh tru T2.

- Cing kéo b6 cap thir hai dén 50 % Py

Khi bé tong dat 75% cudng do thiét ké thi ct thanh chéng dudi

Cang kéo cac bd cap ban day hop: Sau khi bé téng dat cac cudng do yéu cdu tién
hanh ciing kéo cac b6 cbt thép con lai.

Thio xe dfic theo trinh tr nguge voi khi 18p rép.

Céc thanh neo tam du tng luc thing dimg d& lién két gitra dinh try va khéi dam
KO trén dinh try s& dugce ha du tmg luc va thdo d& ngay sau khi cing xong cép cép day
hép dAu tién t6i 75% luc, trude luc cang tiép bo cap thir 2 va dd bé tong.

10.2.2.5. Hop long ndi 2 dogn dém héng véi nhau:

V& co ban gidng nhu thi cong hop long bién.

Cn chi ¥ céc didm sau:

Do didu chinh cao d4 tai khdi hop long bién nén cao 4§ cla cénh'h?mg con lai s€
6 sy thay dbi (thudng 1a dAu mut hing s& ha thdp xubng do dy tng Iyc d3t vao khu
vuc ban day hdp & nhip bién lam cho nhip bién vdng 18n). Tri sb thay dbi cao 9 nay
s& duge tinh dén khi thi c6ng cénh hing twong Ung ciia try ké tiép theo nguyén tac dam
bao d0 chénh cao giita 2 dAu ciia khdi hop long theo thiét k&, Sai s dwge chia din vao
d6 vdng cia tirng khéi duc khi thi cdng ching.

Trong qué trinh thi cdng cdnh hing trén tru ké tiép sé phai thuong xuyén theo doi
anh huong cla co ngot, tu bién clia bé tong theo thoi gian dén d6 vong cia canh hing
da thi cong trudce do.
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Vi tri ctia xe duc khi thi c6ng khdi hop long phai thé hién 1o khi tinh todn do
vbng coa dém.

Néu ding t&i trong dé didu chinh cao dd thi tai trong d6 khéng vuot qua mét gidi
han tinh todn.

Trinh tu cing cap day trudc, trong va sau khi d6 bé tong theo quy dinh clia thiét
ké.
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CHUONG 11. THI CONG CHI TIET

11.1. Tinh toan da gido mé rong tru:

11.1.1. So db két céiu:

Str dung dan thép chéng tya 1én than try dé d& két cdu nhip. Cac kich thudce co
ban duge thé hién trén hinh vé.

5400 62 3000 462 5400 .
T ot (0 1
- N M
=] T -
rte iﬁiﬂ\ﬁ{?ﬂjfm

Hinh 11.1. So dd két cAu hé da gido mé rong try

11.1.2, Cic tai trong tdic dung:

Trong lugng ban thén cac thanh dan : bé qua.
Trong lugng bé tong udt : g1

Trong lugng hé thong van khudn, & ddy st dung van khudn ¢6 van lat béng g0,
khung thép trong lugng 1.15 T/m? bé tong : g2.

Trong lugng ngudi v thiét b thi cong g3. Gia st ga=1 T/m’
Thé tich phin bé tong hiing cta khdi KO (tinh cho 1 bén canh hing):

V,, = AR %4500+ A** x1500
—11878675% 4500+12522375%1500=7.224x10" m’

Trong lugng bé tong (g1):
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-5 10
o = n><yb%>< Vi _ ].25><2.35645;<11(; ;076.224>< 10 ~0.0932 N/mm? =932 T/ m?
% 5.45 %

Trong lugng van khuén dugce 1y bang 1.15 T/m3 bé tong.

Cnxy, xV,  1.25x1.15x107 x 7.224x 10"
F 6x5.45x10°

=0.045 N/ mm®* =4.5 T/ m?

2

Trong luong ngudi va thiét bi thi cdng khi tinh toan try d& cdu kién : 1 T/m2.
g,=15x1=15T/m’

Tbng tai trong phan b déu trén tAm véan khuén day.

g=g+g,+g,=932+45+15=1532T/m’

C6 thé coi céc tai trong trén phan bd déu trén tdm van khudn day va truyén vao
cac nat dan theo ty 1€ dién tich.

P4

Py \
"y Pa 3\\ T NG
\ T y .
\ ; \[
\ K N
‘\ J
y / /
\ /
y // e +
J/ :
(/’
r
ra

Hinh 11.2. So d t4i trong
Khi d6 gia tri tai trong tAp trung quy d6i vé nit s& 13 :
P =gx[F = }5.32x(2.725><3) =125.241T
P, =gxE, z15.32x(2.725x1.5) =62.62T
P, =gxF = 15.32><(1.3625><3) =62.62T

P, =gxF, =1532x(1.3625x1.5)=31.31 T
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11.1.3. Tinh todn npi lyc:
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Dé don gian trong tinh toan, ta coi cdc dan lam viéc dc lap va ta chi tinh v6i hé

dan & gitta chiu tai trong 1dn nhat, sau dé két qua dung cho céc hé con lai.

452 46.2
. i

Hinh 11.3. Biéu dd luc doc trong c4c thanh chéng

11.1.4. Chon tiét dién thanh va kiém todn:

b @O

@ 1®
@

Hinh 11.4. So dd b tri thanh chng

11.1.4.2. Thanh sé 1 la thanh chiu kéo:

LI-I..C kéO .:Nmax = 452 T

LE QUANG NIIAT
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Chon thép 1300 c¢6 déc trung : b, =160 mm; h=266 mm; t, =17 mm;
t, =12 mm; F=862cm" ; W, =852.5 cm’; £, --345 MPa

1, =1217 mm, 1, = 36.7 mm

Ki¢m toan d¢ ménh :

Ao :xyzl—f):%@gzﬂg[x]xzoo
I, 36.7

Kiém tra stre khang kéo :

Stre khang kéo thue duge 14y gid tri nhé hon trong 2 gia tri sau :

P =0 ,xP, =@, xF xA,

P =¢,xP =¢,xF xA xU

Trong d6 :

Ag 1a dién tich mét cit nguyén ciia bd phan

Ay 12 dién tich mit cdt thue ctia by phan

Fu 1a cudmg do kéo dit cia thép : Fu = 450 MPa

Fy la cutng d6 chdy déo cia thép: Fy = 345 MPa

U hg s6 chiét gidm xét t6i anh hudng cia d§ tré truot do lién két khong ddng bd
chi lién két mot phin ctia cdu kign. Cu thé & day 1a chi néi ban bung.

U =0.75 (diéu 6.8.2.2)

®,: @, cac hé s6 sirc khang dugc 14y theo 6.5.4.2
¢, =095 0,=038

Tinh dign tich thuc cta ban bung (khéng tinh v&i ban canh) theo didu 6.8.3:

SZ

=266-1x84=182.0 mm;
dxg

A =VVg -naxd+

A, =A=8632 mm’;
A, =ALHAY = AL +1x W, =2720+12x182 = 7624 mm>

V6i W =h =266 mm; d=84 mm dudng kinh bu léng.

Strc khang kéo :
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P, =, xE xA, =0.95%345x8632=2829138 N
P =g, xF xA, xU=0.8x450x7624x0.75 = 2058480 N

min (P, }=2058480 N=2058 T>452 T
Thoa diéu kién chiu kéo.

11.1.4.3. Thanh s6 2 1 thanh chiu nén:
Lucnén: N =131.8 T, chitu dai ty do Lo = 3.55 m.

Chon thép 1300 c6 dic trung : F=86.2 cm” ; W, =852.5 cm’; £, =345 MPa
r, =1217mm 1 =367 mm.

Kiém tra d6 manh :

My, =h, =0 =220 967 <[a]=120
36.7

Kidm tra ty s6 bé rong trén bé day

b osex 1B va Bcraox (B
£, F oot F,

Trong do6 :

b 14 bé rdng tinh toan clia thanh chiu nén duge lay bing 0.5b= 80mm
tr 1a chibu day ban canh tr= 17 mm

h 14 chidu cao ban bung h = 266 mm.

tw 14 chidu day ban bung tw = 12 mm.

Taco:

b—8—0m471<056x\/: 0.56x /200000_1348
B 266 p17<149x |2 =1.49x /200000 ~35.87
t, 12 E, 345

Kiém tra sttc khéng nén :

Heé s stic khang duoc ly bing 0.9

H& 56 xét to1 anh hirdng ctia §6 manh :
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2 F 2
km(Kxi) me_:[lxassoj y 345 163<2.05
IXT E \36.7xm] 200000

Do d6: P, =0.66" xE, x A, =0.66"% x345x 8632 = 1510975.96 N

P =@xP =0.9x1510976 =1359878 N =136T > N=131.8T

Thoa didu kién chiu nén.

11.1.4.4. Thanh 56 3 Id thanh chiv nén:

Lucnén: N =131.8 T, chidu dai ty do Lo=2.6m .

Chon thép 1300 c6 dgc trung : F=86.2 cm® ; W, =852.5 cm’; £, =345 MPa
I, =1217 mm r, = 36.7 mm,

Kiém tra d6 manh :

M e :?Ly :19{3999:713[7»]:120
I, 36.7

Kiém tra tj s6 b& rong trén bé day

-b~:§O.56>< —Ii va —}—lel.4Q>< —E—
tf : Fy tw FY

Trong do :

b la bé rong tinh toan ctia thanh chiu nén dugc 14y bing 0.5b; = 80mm
tr 14 chidu day ban cénh tr= 17 mm

h 13 chidu cao ban bung h = 266 mm.

tw 12 chidu day ban bung tw= 12 mm. -

Taco :

b _ 30 i71<056x |E —0.56x /200000 =13.48
t, 17 F, 345

D266 n17<1.49% B —1.40x /200000:35.87
12 F, 345

Kiém tra sitc khang nén :

Heé s strc khang duge 14y bang 0.9
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Heé s6 xét téi anh hudng cia 46 manh :

2 F 2
x:(K"l) ><_,,:(1><2600j y 345 .88 <2.95
IXT E 36.7xm 200000

Do d6 : P, =0.66" xF, x A, =0.66"" x345x 8632 = 2069509 N
P =pxP, =0.9x1510976=1359878 N=136 T>N=131.8 T
Théa didu kién chiu nén.

11.1.4.5. Thanh s6 4 la thanh chiu kéo:

Luckéo:N =578 T

Chon thép 1300 c¢6 dic trung : by =160 mm; h=266 mm; t, =17 mm;
t =12 mm; F=86.2 cm’ ; W, =852.5 cm’; f, =345 MPa

r,=1217mm r, =36.7 mm.
Kiém toan d6 manh :

n =n, =10 =% g5 4 <a]=200
Y oor, 367

y

Kiém tra stc khing kéo :

Stre khang kéo thye dugce 1ay gid tri nhd hon trong 2 gia trj sau :
P =p xP =@, xE xA

P =0 xP =@, xF xA xU

Trong do :

Ag 12 dién tich mit cit nguyén cta b phan

An 12 dién tich mt cit thuc ctia b phén

Fy 12 cudng do kéo dut cta thép : Fy = 450 MPa

Fy va kéo chay déo cta thép Fy= 345 MPa

U: hé sb chiét giam xét t&i anh hudng clia d6 tr& trurot do 1ién két khong déng b

chi lign két mot ph?m chia cAu kién. Cu thé & day 1a chi ndi ban bung.

CU=0.75 (diu 6.8.2.2)

9,; ¢, cac hé s& sire khang duge 14y theo 6.5.4.2
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o, =095, ¢0,=0.8

Tinh dién tich thyc ctia ban bung (khoéng tinh v&i ban canh) theo diéu 6.8.3:

2
S

4xg

W, =W, -nxd+ =266 —-1x84=182.0 mm;

A, = A=8632 mm®;
A=A +AY = AL +Ix W, =2720+12x182 = 7624 mm*

V& Wy =h =266 mm; d =84 mm duong kinh bu I6ng.
Stre khang kéo :

P =¢,xF xA =0.95x345x8632 = 2829138 N
P =@, xE xA xU=0.8x450x7624x0.75=2058480 N

min (P, ) =2058480 N =205.8 T>57.8 T
Théa diéu kién chiu kéo.
11.2. Thiét k& thi céng try T1:

11.2.1. Cdc 56 liéu tinh todn:

Cao d6 myc nuéc thong thuyén; H5% = +1.84m
Cao dd myc nuée thip nhat: Hmin =-2.56m
Cao d myc nudc cao nhat: Hi% =+1.96m
Cao do miit dAt ty nhién: MBTIN =-8.31m
Cao d0 dinh tru: CDDT =+6.5m
Cao dd dinh bé: ' CBbB =-3.0m
Cao d6 day bé tru: CbPb =-6.0m

Goc chéo cla tru so v6i tim chu:  90°
Chidurong méng: 12 m

Chidu dai méng;: 16.5 m

11.2.2. Vong viy coc vdn thép:

Vong vy coc van thép 1a loai két cAu phé bién ding trong thi cong cAu. Uu didm
clia loai vong vay ndy 12 do cling l6n ¢6 thé sit dung trong diéu kién ngdp sau trén 10m
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nuéc, kich thude vong vay khong han ché, két cAu gon it chin dong, st dung dugc
nhiéu 14n. Pham vi 4p dung cia vong vay va coc van thép la tdng dit da day cho phép
déng nghp voi d6 sau sao cho khéng bi x6i hé chan coc.

11.2.2.1. Kich thucc vong vdy:

Chidu sau muc nude thi cong sau nhit -6.47 m.

Kich thudc vong vAy coc van dugc chon dua trén kich thuéc mong, khodng cach

tlr mét trong ciia tudng coc van dén mép bé méng > 0.75m, chon 1m
Trén mit dimg, dinh vong vy phai cao hon myc nudce thi cong t61 thidu 1a 1m
Vay coc van c6 chiéu cao t&i thiéu 13 -7.47 m
Chon kich thudc vong vay coc van nhu sau:
VONG VAY CQC VAN THEP

ya
o O O O

o O O O

1000
E

14000
12000

©c © 0 C

1000

100D | 16500 1p0p,
o 18500 i

Hinh 11.5. Kich thudc vong vy coc van thép
11.2.2.2. Chon coc vdn thép:
. Tbng chiéu dai coc van thép cin sir dyng (18.5 +14)x2= 65m _

Cho loai coc van thép FSP — IV c6 céc thong s6 k¥ thuat sau:
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Bang 11.1. Thong sé coc van thép FSP-IV

Kich thuéce Mot coc Mot mét ngang coc
Mom
Chiéu | Chiéu Dién Momen <. | Dién { Mome | en ‘.
. Mome Khoi ) Khoi
. rdng | cao bd | tich .| khéng tich n khan
Ching | " . . n quan ‘ lugng y ) . | lugng
_ hitu | hitu | day | mét udn .| mat | quan | guodn ‘
loai , tinh . | donvi . ] _ | donvi
ich ich {(mm)| cét mit cét cat tinh mét :
2 (Cmd) 3 (kg/m) 4 & (kg/m
(mm) | (mm) (cm?) (cm?) (cm?) | (cm*) | cét
(cm?)
FSP-
v 400 170 | 15.5 | 96.99 | 4670 362 76.1 | 242.5| 38600 | 2270 | 190
i 400 o
o= 0
M~ o #
- = o L
i 300 | L5
Thép goc
L 76X75X9 L0
Hinh 11.6. Kich thudc cir Larsen FSP — [V
Béng cac coc dinh vi: Coc dinh vj dung loai coc thép 1350 vi tri coc dinh vi xac
dinh bing may kinh v§.

Ding cée két cdu thép 1350 lién két véi coc dinh vi tao thanh khung dinh hudng

dé phuc vu cho cdng tac ha coc van thép.

Tat cé céac coc dinh vi va coc van thép déu duge ha bang bua rung treo trén cin

cau dirng trén hé noi.

Dé dam bao cho didu kién hop long vong vy dugc d& dang ddng thoi ting do
cirng cho coc van, ngay it diu nén ghép coc vén theo timg nhém dé ha. Trude khi ha
coc van thép phai kiém tra khuyét didm cita coc van nhur d6 phéng, do ddng déu cta
khép bing cach ludn thir vao khép ctia coc van chudn dai 1.5 — 2m. D& x6 va dong coc
van du’o*c de dang, khop coc phal ducc bo1 tron bang dau mo Phla khorp tu do (ph1a

MSSV: 15H1090015 TRANG: 290

SVTIL: LE QUANG NHAT
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truée) phai bit chan lai bing mot miéng thép cho d& bj nhdi dat vao ranh dé khi xo va

dong coc sau duge dé dang.

Trong qué trinh thi ¢dng luén theo ddi tinh hinh ha coc van, néu nghiéng léch
khoi mat phing ciia tudng vay thi ¢6 thé sir dung toi chinh lai vi trf coc ngay 14p tbc,
néu khéng hiéu qua phai déng nhiing coc van hinh irén dugce ché tao diic biét theo sb
lidu do dac cu thé dé khép kin vong vay.

Coc van duge thi cong bang bua chan rung. Biia va cic coc duge tip ket trén hé

ndi tai vi tri cAn déng vong vay.

Xa lan cin dugc neo cb dinh bing c4c neo xung quanh, c6 thé neo vao vt ¢b
dinh trén b&r hodc neo xudng day song bang cac khdi bé tong niing hodc neo bang thép.
Luc neo ¢6 duge do trong luong cac khdi bé téng ning hodc thép 1am neo va do ma sat
gitta chiing va day song.

Khi cAn déng cac coc khdc cb thé di chuyén xa lan bang toi kéo, toi hdm hodc tau
day.

Bua dong coc van thép chi ¢co thé 1a baa rung, vi néu st dung loai bua khac thi
bua c6 thé giy loe diu coc van thép, khién viéc Iap céc coc tiép theo khéng vao duge

- va rAt kho tai str dung cho céc cong trinh khéc. '

Khi d6ng phai ludn ludn theo dd xudng cta coc, khong nhét thiét phai dua coc
dén-cao do thiét ké. Néu gip chuéng ngai vét nhw tang d4 md coi thi khong cin phai
déng tiép.

Sau khi hgp long xong vong viy, din din ha céac coc dén cao do thiét ké.

11.2.2.3. Tinh todn chiéu dai coc vin thép:

Khi dao dit trong vong vy coc van bing gau ngoam. Vi muc nude trong vong
vy coc va bén ngoai 12 nhw nhau nén 4p lyc nwéce hai bén can bang nhau.

Gial doan 1: Vong vay di dugc déng, vét bun day 1m nhung chua d6 bé tong bit
day. O giai doan ndy muc nude 2 bén thanh coc van 1a nhu nhau. Coc van chiu tac
dung cta ap Iye ddt chu dong va ap luc d4t bj dong. Chiéu sdu dong coc van thép, ta s&

tinh vao giai doan sau
Giai doan 2: P4 d0 bé tong bit day va hit can nude hd méng.Do @6 phai tinh todn
vong vy vé su n dinh va kiém tra do bén ctia cdc bd phan két cAu vong vay.
- Chan tudng coc vén phi séu hon ddy bé mong hogc day ldp be tong bit day it
nhét 12 3m d& dam bao 6n dinh timg coc van
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11.2.3. Tinh fodn chiéu day 16p bé téng bit diy:

11.2.3.1. Tinh todn chiéu déy bé 1ong bit day:

Bé tong bit day cd vai trd quan trong:

Giit 6n dinh nén phia dudi day méng chéng ép luc ddy nédi.
Ngin kin nuée tir day hd méng.

Tao mit bing thi cong.

Lép bé tong bit ddy duge xac dinh tir diéu kién: Ap luc déy nbi cua 1&p nurde 1én
be téng phai nhé hon luc ma sat gifta bé tong bit day véi hé coc va trong lugng 16p bé
téng bit day.

Chiu day 16p bé tong bit day duoc xéc dinh cin it vao kha ning chéng ap luc
dAy ndi cia nude.

Chiéu day I¢p bé tong bit day dugc xac dinh theo cong thire:

SxTixy,
hy, > 4 (xS, %y, Hoxuxt)xm
Im
Trong do:

S: Dién tich mét bang trong vong vdy, S = 18.5 x 14 = 259 m2,
vn: Trong lugng riéng cta nude, yn = 1 T/m?.
H: Chiéu cao tir mat nuée dén mit 16p bé tong bit déy, H = 6.47 (m).
So: Dién tich hd moéng, So=8 —k.F =259 - 12x1.767 = 237.79 m2.
o Trong luong riéng 16p bé tdng bit day, yu = 2.32 T/m?,
- k: S lwgng méng trong bé coc, k = 12 coc.
F: Dién tich 1 coc
u: Chu vi 1 than coc, u =4.712 m.
1: Lyrc ma sét gifta bé téng va coc, T = 12 T/m2
n: Hé sb giam tai, n = 0.9.
m: H¢ s6 diéu kién 1am vige, m = 0.9.

Viy:
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. SxHxy, _ 259x6.47x1
M 7 (xS, Xy, Hocuxt)xm - (0.9%237.79%2.32+12x4.712x12)%0.9

— h,, 21.584m

Vay chon chiéu day 16p bé tong bit day hee = 1.5m.

11.2.3.2. Kiém todn I6p bé téng bit ddy:

Tach mdt dai bé tong bit day rong 1m theo dudng tim try theo huwéng thuong — ha

liru ¢6 chidu dai bing khoang céch tiY tim dén tim gifta hai coc khoan nhbi.

ql
% Yy ¥ ¥ T ¥ v ¥ Y ¥ ¥y ¥ ¢ v Y ¥ 1&
%ﬁTnhnn J\;A\\ﬂ\l\\jshl\|§
q2

Hinh 11.7. Biéu dd phan bb luc
Trong lugng ban than 16p bé tdng bit day:

Q= Yy ¥hy, ¥1=23.2x1.5x1 = 34.8kN/m
Trong do:
vor: Trong luong riéng 16p bé tong bit day, yue = 23.2 kN/m?.
hpe: Chidu day 16p bé tong bit ddy, hee= 1.5 m.
1m: Bé réng dai bé tong bit day.
Ap Iuc déy nbi clia nude:
q,= v, % Hx1 = 10x7.97x1=79.7kN/m
Trong dé:
" yn: Trong luong riéng ciia nuée, ya = 10 kN/m”.

H: Chidu sfu cot nudc tr mit nude thi cong dén day l6p bé tong bit day,
H=7.97m

N&i I phat sinh trong thm bé tong bit dy:

max

M _ = ql;ng x*= (34.8-879.7) x18.5%=-1920.87kNm
 Vay tam bé tong bit day bi cling thé trén.
Momen khang ubng clia tAm bé tong:
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b, ¥hi _1x1.5°
—

=0.375 m’

W:

Yeéu cau g sudt kéo do ngoai luc tic dung phai nhé hon tng suét kéo cho phép
clia tAm bé tong bit ddy, sir dung loai bé tong ¢6 cudng do chiu nén f =30 MPacé
cudng db chiu kéo thuln tiy for = 3451 kKN/m2.

Ung suét do ngoai luc tac dung:

M, 192087

max

W 0.375

= §122.32 KN/m?

Nhén thdy momen phat sinh qua [én theo d6 1a kich thude vong vay qua 16n, 1ép
bé tong bit ddy khéng dam béo khé ndng chiu kéo & thd trén, ta thue hién bd trf lusi
c6t thép trén cho 16p bé tong bit day. B tri 4 thanh D12 trén dai ban 1m

Dién tich c6t thép:

2 2
AS:nxnx4D x4xnxi2 =452.4 mm’

Chicu cao viing nén quy doi khi tiét dién chiu uén:

Lo AXE 452.4x420
0.85xf xb  0.85x15x1000

=14.9 mm

Trong d6: £, =15 MPa <28 MPa = B = 0.85

Chi€u cao ving nén, toa dd truc trung hoa

2219 s m
B 085
Tinh ¢:
d)::0.65+O.15x[§1—1j:O.65+0.15x(1—5(~)~9w1]=]3.3>{).9
c 17.9
= Chon ¢ = 0.9
Tinh ty sb:
C 17.5 WL . n , ak . X
— =——-=0.012 <0.6 = Tiét dién hgp Iy d€ chiu ubn
d, 1500-100

Kha n#ng chiu uén ctia 16p bé téng bit day:
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M, =(1)><0.85><ﬂ><a><b><(dS —g—)

=0.9%x0.85%x15%14.9x1000x (1500 — %2] =255230592 Nmm

Kiém tra kha nang chiu ubn:

Momen gdy ubn: My = 192.087 T/m = 192.087x10° Nmm

Suy ra: M; > My , vy 10p bé téng bit ddy ddm béo kha néng chiv ubn
Kiém tra ham luong cbt thép:

o _min[l2M,,133M, ]
smin a :
it (0.-3)

Tinh momen giy nut:

2
M, =178t =1 % v, % ° X6h x 0.63% £,

2
:1.6x0.67><1_9993<65@—x0.63x\/ﬁzl116014094 N-mm

min[1.2M,,, 1.33M, ] = min[1.2x 1116014094, 1.33x192.087x10° |
=169460077 Nmm

169460077

> A .=
smin 149}

= 300.36 mm>

= A, =452.4 mm’ > A

s min

Vay dam bao ham lugng cbt thép tdi thiéu

11.3. Tinh toan cgc van thép:

11.3.1. Xic dinh dp chén siu:
Khi ddo dit trong vdng vay coc van bing ghu ngoam. Vi myc nude trong vong

vy coc va bén ngoai 12 nhu nhau nén 4p luc nréce hai bén cin bing nhau.

Bang 11.2. Théng sb dia chét

Lap . ek Chiéu C . YW
aht Loai dat. . . sau (m) | (KNm?) - (ad) | (KN/m) SPT .
1 Sét hitu co pha céat, mau xdm den 3.8 5 3.3 15.4 1
2 | Cét pha, mau xém den, két cau roi 4 0 23.55 0 5
SVTH: LE QUANG NHAT  MSSV: 15H1090015 TRANG: 295
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3 Sét hitu co l1an cat, man xam den 15.7 5 5.175 [5.7 3,75
4 Cat pha, H}a}u xavm Cfen, két cau 23 0 25 4 0 135
o, chit yira
5 Sét 1an cét, trang thai mra cling 13.2 31 16.614 | 19.02 | 207
6 Sét béo lan cit, mau xém den, 65 | 3375 | 166 | 187 | 20
2.3trang thai niva cling
Sét gy pha cat 1an soi, mau xam
7 xanh [oang 16 vang, trang thai nia 2.3 0 0 19.4 37
cung
8 Cat pha, mauc:»g;] den, két cdu 29 0 26.1 0 51

- Dung trong dat nbi ctia datnén: y, =y -y, ..

- Cudng dd 4p luc chi dong cia dét nén trong didu kién ngdp hodc khong thoat
nudce:
+D6ivoi ditroi: P=y, xH, x A,

n

+Dbi véi dat dinh: P=y, xH

V6i: 4, = tan® (45" 4

2
- Cutng 40 ap luc bi dong ciia dit nén:
+Dbi voi ditrdi: P=y, xH xA,

+Ddi voi dit dinh: P=y, xH

nt

Véi: A, = tan’ (45" +g&)

2 4 1
- Tong éap lyc chu dong cha dat: £, = 5 xP xH xn,
Véi: 7, =1.2

a 4 1
- Tong ap luc bi dong cia dat: E, = -2—>< ExH, xn,

Véi: 7, =0.8
Diéu kién d4m bao db bn dinh chéng 14t:

ZML SmeMG

Trong dé:
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+ ZM .+ Téng cac momen d6i voi chén coc tai day hé méng do ap lye thuy tinh
va ap lyc chil dong géy ra.

+ ZM . : Téng cac momen d6i voi chan coc tai ddy hé méng do ap Iyc thuy
tinh va ap luc bi ddng gay ra.

+m: hé sb didu kién lam viéc x4c dinh theo tinh chat dat nén, m=0.95.

Goi t 13 chidu sdu ngam coc (it nhét phai ngam vao 16p thir 2). Khi dé chiéu day t
duoc xac dinh tir didu kién dam bao én dinh chéng quay cia tudng coc van xung
quanh truc tua ctia né vao diém O nim cach mit trén cla 16p bé tong bit day 0.5 (m)
vé phia duéi

Céc giai doan lam viéc:

Giai doan 1: Gia sir chiéu sau dong coc van [a t=13 m. Poéng coc van thép t6i
chidu sau t

Giai doan 2: Lép ting khung chéng 1, trén miit nudce thi cdng 0.5 m

Giai doan 3: Hut hét nude mat, dén cao d4 tw nhién, lic nay d4 c6 sy chénh Iéch
ap lyc 2 phia trong va ngoai hé mong. Tm quay tai ting khung chdng 1

Giai doan 4: Lip ting khimg chéng 2, cach tAng khung chbng thr 1 3.5 m. TAm
quay tai tAng khung chéng 2

Giai doan 5: Bom nudc ddy vao hd méng. Pao hit dit dén day 16p bé tong bit
day va db bé tbng bit day (chua dat cudng d0). TAm quay tai tAng khung chéng 2

Giai doan 6: Bé tong bit déy dat cudng do va bt ddu chiu lye. Hat hét nude hd
moéng. Tam quay tai 16p bé tong bit day cach day 16p bé tong bit day 0.5 m
g quay P g ¥ y 16p g Y

Bang 11.3. C4c thong sb tinh toan

, .| Chiéu d3
Lép dat Loai dat l(eu) R ydn (T/m?) Aa Ab C (T/m?)
m
1 P4t dinh 3.8 0.54 0.891 1.122 0.5
2 DAt révi 4 0 0.429 2.331 0
3 Dit dinh 15.7 0.57 0.835 1.198 0.5
So @b tinh toan:
SVTH: LE QUANG NHAT  MSSV: 15H1090015 TRANG: 297
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1000

6487

3800

4000

1

A,

2

MNTG
P
s
BTBD
P3 _::ZJE - ee
- _ e e

P =

2

m}/n xhl2

%xlx6.4672 =20.911(T /m)

dy = h 0.5 =§wx6.467+1 = 3.156(m)

= 2.9(:?1)

Hinh 11.8. So d6 tinh
Ap lyc nuéce thiy tinh va canh tay don: Py, P2

(B, =(y, xh)x(h, +h, )= (1x6.467)x(3.8+4) = 50.443(T / m)
(h+h,)

Ap luc dit chii dong va cnh tay don: Ps, Py, Ps

P x%xyfmx(hﬁ ~1.5 x A, %A, :éx0.54x(3.8—1.5)2 x0.891x1.2=1.527(T / m)

a, =0.5+§x(hﬁ—l.5)=O.5+§x(3.8—1.5)=2.033(m)

J}g = (7 x (B =1.5) )y x A, x 1, =(0.54%(3.8-1.5))x 4x 0.429x1.2 = 2.558(7'/ m)
h

)+

;

a, = (k-1

i

AN

4
3.8-1)+—
) 2

4.8(m)

a :§x113+(]16—1)m§x4+(3.8m}):5.467(m)

1182)x/102><na=%x(0x42)x0.429x1.2:O(T/m)
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Ap T dét bi ddng va canh tay don: P, Pa, Ps
[ 1 1 2 1 2
P, mgxyd"x(fg —1) %Ay, xny, = 5><0.54><2.8 x1.122x0.8=1.9(T / m)

a, =~§1x(h3—1)=%x2.8=1.867(m)
By =y x (B =1 hy % Ay, %7, =0.54x2.8x4x2.331x0.8=11.278(T / m)

] h 4
a, =(h, -1)+E = 2.8+—2— =4.8(m)

P = %xyj" x(hs ) % Ay x 1, = 0T / m)

a, =(h, m1)+%m2.8+2—?4~=5.467(m)

Xét didu kién &n dinh chéng 14t:

> M, <mx)y M,

Pa, + Pa, + Ba, + Ba, <0.95%(Ba, + Pa, + Pa, + Ba;)

> 20.911%3.156+1.527x 2,033+ 2.558% 4.8 =81.522(T)
<0.95%(50.443%2.9+1.9x1.867 +11.278x 4.8) =193.741(T)

Vay théa didu kién dam bao 6n dinh chéng 1at

11.3.2. Tinh todn 6n dinh vong vy cpc vin thép:

Thoi diém tinh 13 sau khi dd bé téng bit day va hut hét nuée trong hé méng ra.
Khi d6 phai tinh toan vong vy vé &n dinh v& vi tri va kiém tra d6 bén cac b phan két
chu cia vong vay. Luc ndy ngodi cdc 4p luc tic dung 1én coc van thép & giai doan khi
chua db bé tong bit day codn chiu 4p hue thuy tinh va ap luc thuy dong do hut can nude
* trong hé mong. Tinh cho 1 m chidu rong. Vi tri diém A ném cach béténg bit dy 0.5

m. So do tinh toan 13 ddm lién tuc. Ta c6 so 4o saw:
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Hinh 11.9. So db tinh toan 6n dinh vong vay coc van thép

Tinh toan ap lwc ngang:

P E%},”xhlz —_—%xlx6.4672 =20911(KN/m)

By =(y, xh)x1=(1x6.467)x1=6.467 (KN / m)

B :%m x1? :%x0.54x12 =0.27(7 /m)=2.7(KN/ m)

M6 hinh héa bang phan mém SAP2000, ta ¢6 ndi luc coc véan thép nhu sau:

A//KEB\W D
Hinh 11.10. K&t qua momen coc vén thép

=20.667( KNm)

Momen udn 16n nhét tai vi tri: M

max
Momen khang udn cia tiét dién 1a: W =362 cm®,

Ung sufit 16n nhét trong coc cir thép la:

4
o, =M 20667107 570.912(Kg / em*) <[ 0] =2100( KG / cm*)
W 362

Thoéa diéu kién. Vay st dung loai coc trén dé 1am hé méng,
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11.4. Tinh toén ting khung chéng:

e

Hinh 11.11. So db tinh toan thanh vanh dai

11.4.2. Tinh todn thanh vanh dai dai:
Pua vé so dd tinh vanh dai nhu sau:

Thanh vanh dai dai (chiéu dai don vi : mm) v&i tai phén b6 g=23.55 T/m

NN

GO

z

[P—
—1
]
e

SN L3 L1
[

PR—
st
PR——

|

PN 2058
KA

[RFART

23,88
A

~7hG4Z9)
3118,
B

)]
Hinh 11.12. So dd tinh khung vanh dai dai va momen

u)
[N
vy
N
1Y
v
VT

.
,I_\V

Hinh 11.13. K&t qua phan lyc vanh dai dai

= 13197.83
3414133

= 45975.75
| .,48278.55
5AB278. 55

az
=
%
=
€WB7.
g 78629
14133
Lozl 3197 .83 C

Viy ta ¢6 két qua ndi hrc nhu sau:




DO AN TOT NGHIEP GVHD: TS MAI LUU

Phan lyc gbi 16n nhit cia thanh vai dai dai: N=48.278 (T)
Momen 1én nhét ctia thanh vanh dai dai: M=8.11 (Tm)
Tinh toan vanh dai ngén:

B C D

L] L, I | L

a ) [4) (€D

—|

1
A

~1449712@

12365733

54028048
e

3¢

o 02250 68

2567.97 ¢
87957

Hinh 11.14. So d6 tinh khung vanh dai ngén va ndi luc
Viay ta e két qua ndi luc nhu sau:
Phén lyc gbi 16n nhét ctia thanh vai dai ngén: N=62.25 (T)
Momen 16n nhét ctia thanh vanh dai ngin: M=14.5 (Tm)

11.4.3. Kiém todn khung vanh dai:

Xét dim nhu thanh chiu nén ubn, tién hanh kiém toan khung theo diéu kién
cudng d6 va &n dinh. P& don gién cho qué trinh thi cOng ta chon ciing loai vét liéu cho
khung vanh dai ngén va khung vanh dai dai. Vi vy ta thit ké cho khung nio ¢6 ndi
lyc 16n hon. Tir biéu dd nbi iye ta 1y khung vanh dai dai dé thiét ké c6:

M, . =145 Tm

N=6225T

Chon thép str dung dé 1am vanh dai 1a thép CT3, tiét dién chir W18x71.
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Hinh 11.15. Kich thu¢e thép vanh dai

Dic trung hinh hoc sau:

Mobmen quén tinh :  Ie= 48699 cm*.
Dién tich tiét dién:  F =134 cm?
Momen khang udn: W=2081cm’

Ung suét 16n nhét:

Mmax N
0max =— *+t—
W F
5 3
_145x10°  62.25%10 :1161.333[ kGZJ<[c] - 1900[ szj
2081 134 cm cm

Thoa man kha nang chiu luc.

11.4.4. Kiém todn thanh ching:

Thanh chéng duge tinh todn véi so ) m{t thanh chiu nén. Lyc tdc dyng vao
thanh chéng chinh bing phan luc gbi twa ctia vanh dai. LAy gid tri 16n nhdt dé tinh,
Ninax=62.25 (T). Tiét dién thanh chéng ta chon gibng véi hé thanh vanh dai.
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470

Hinh 11.16. Kich thuéc thanh chdng
Ung sufit trong thanh chbng:

3
o =N_0225x10 0, 552[ LERp ] [0]- 1990[ kGQJ
F 134 cm cm

Vay thanh chéng thda didu kién cudng do.

11.5. Lya chon biia déng coc van:

Chon bua déng coc van thép 1a bla chin dong (bua rung) dé khéng lam coc van
thép bi cong vénh dé ¢6 thé sur dung dugc lam sau. )

Bua chin dong dugc s dung nhiéu trong x&y dung nhit 13 trong x4y dung mong
cdu. Chu tao ciia bua chén dong gbm nhiéu khdi 1&ch tAm quay ddng bd theo hai huéng
khac nhau nhé mét mé to dién. Khi lam viée cdc khdi 1éch tAm sinh ra céc hue 1i tAm
theo phuong ban kinh va di qua tdm quay. Cac thanh phan ndm ngang triét tiéu {n
nhau do cdc banh xe cir ddi mét vong nguge nhau, cic lyc thing ditng gay ra luc kich
thich doc tim coc, thay dbi theo quy luét hinh sin.

Phuong phép st dung dé ha coc van ( coc clr Lassen) vao trong dét cat hiéu qua
nhét hién nay van la phuong phép rung. Bia rung sir dung 1a loai NVC-80SS cia hing
Nipped IND ¢6 céc thong s sau :

Q =4.7 : Trong lugng bua

M = 4100 kG.cm : Momen léch tam 16n nhét.

® = 1100 (vong/phut) = 115 rad/s

A =95 mm
Ta phal k1emt1a de dambaomotso dieuklensaude co theha cocao‘uogdat )
SVTH LE QUANG NHAT MSSV: 15H1090015 TRANG: 304
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Pidukién I : Luc kich d6ng phai du 16n dé ha coc vao trong dit:
Q,>axT

Trong do :

T =u><Z:fi 'xh, =1.616x1.2x7=13.6 T: lyc can cba dit tac dung vao coc khi

i=]

déng dén chiéu siu t6i da . Véi:
U= (600+208)x2=1616 mm chu vi coc véan thép
£2; = 1.2 t/m?:luc ma sat don vi
hi =7 m : chidu sau coc ngam trong dét.
o = 1.0 : He s6 ké dén anh hudmg dan hdi cuia dét (lay dbi véi coc van thép)
Thay vao :
Q,>axT=Q,>1.0x13.6=13.6 (T)
V&i bta di chon -

- Mxe®  4100x107 x107% x115°
g 9.81

=5572T >13.6 T => Thoa

Q,

Diéu kién 2: Pam bao coc déng vao dat hiéu qua:

E_,xm%“‘—ZA
9.81xQ,

Trong do;

£ : He sb, 14y bing 1 d6i véi coc van thép

Qo: Trong lugng coc, bua chén d6ng va bé bua ,trong do:

Q, =Q+q+q, |

Trong d¢6:

Q: Trong lugng bia, Q =4.7 T

q: Trong lugng 1 coc van thép, Q=66.1x11.73=775 kG=0.775 T
qo: Trong lugng bé bla, qo=0

Q,=Q+q+q, =47+0.775+0=5475T -
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A: Bién d¢ dao ddng, tra bang 3.10 sach “Thi edng mong mé try cdu” Lé Pinh
Téam, A =9 mm

£ M, 1 4100 =92mm = A =9mm

X =1x
9.81xQ, 9.81x5475

=> Thoa diéu kién 2.

Piéu kién 3: Téng ngoai luc tac ddng 1én coc phai di 16n, dam bao ha coc va nhé
coc duoe nhanh .

Q+q+q,2pF

+q+
<Q q qp(nz

",

Q=066.1x11.16 =738kg : trong lugng 1 coc

qp = 0 : trong lwgng cac phan phu tac dung Ién coc
p= 1.5 kG/em? : Tri s6 ap luc dé ha coc

F = 85.7 cm? : Dién tich tiét dién coc

Qa=55.72 T : Lyc kich dong ctia méy chin dc}ng_

n, =0.15 va 1n,=0.5 : Hé s lay cho coc cir van thép
Thay vao :

Q+q+q, 2pxF <« 4.74+0.738>1.5x107 x85.7 <> 5.438 > 0.128

+q+
n <&%ﬂg<n2 <::>0.15<4;75~“gw?]4;3§<0.5<:>0.15<0.098<0.5
d )

Chon biia nhur trén 14 hop ly.
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CHUONG 12. MO HINH HOA KET CAU BANG PHAN MEM

RMv8i 08.11.18.01

12.1. Khai b#o tiéu chuin sir dung:

B Initialize Project in 'C\Users\PC\Desktoph ThuCap_LanT’

[T s
i)

@z

Hinh 12.1. Khai bao tiéu chudn sir dung
12.2. Khai bdo Modeler:

12.2.1. Khai bdo mdit ditng, mdt bing cdu:
- Chu dai 147m

- Do dbe doc chu: 0.722%

TMSSV: 15H1090015

GVHD: TS MAI LUU
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Hinh 12.2. Mit dGng cu
12.2.2. Khai bdo viit li¢u, vé mt cit ngang dim:
Bé tong thuong cé ty trong:
f'o = 50MPa, v = 2.3545 x 10°MPa
fo=30MPa, v. =2.32 x 10°°MPa

Hinh 12.3. Mt cit ngang gifta nhip (Mt cit ngang thay dbi)
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Hinh 12.5. Mit cét ngang trén tru

12.3. M6 hinh héa két cAu:
Chidu dai cAu: 42m + 63m +42m

61 dit cach dAu ddm: 0.5m

Bé rong cdu: B = 11.85m (dudng xe chay) + 2x0.5 (bé rong lan can)
Phén doan nhu hinh v&: So dd phén chia ddm

Dt trén dinh tru KO dai 12m,

Céc dbt K1 — K3 dai 3m.

Cac dbt K4 — K5 dai 3.5m.

Céc @6t K6 —K7 dai 4m.

Dbt hop long dai 3m
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B Faaet- ety it drlhim s :;E’“'i‘—- -

L dddbdddd

Hinh 12.6. So db 1/2 két cAu nhip chinh

© @O © © @K ©
éﬁf . |

W o
9 61630 © O ©OEBE ©

Hinh 12.7. So b két chu nhip bién
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12.3.2. Khai bdo thay déi tpa dp dwong cong diy dim:

Type .
damt I 0.0000 | !.r:n.gth ‘ chieu cao bien thien nhip 1
Hdam2 0.0000 - Length “chieu cao bien thien nhip 2
Hdam3 0.0000 | Length chieu cao bien thien nhip 3
Hboti : 0,0600 ~ Length chieu cao bran day nhip 1
Hbot2 (0000 - Length chieu cao ban day nhip 2
Hiot3 0.0000°  Length chieu cao ban day nhip 3

Description

- Varlable A L . Variabfe B - :Interpolation .

e : ; ~ Uinear
2 ! Linear
‘2 _ ; Linear
2004 e Linear
206 . Linear
518 | L I
aag - inear R
15 ead | i iy
2,76 Linear
3.2 Linear

B = S o Linear
REL ; i R _ Linear

Hinh 12.8. Khai bdo toa d dudng cong day dam

s q r A N A -
12.3.3. Khai bdo cdc dogn dam, chia phan tir:
© {Sbeform - ek CSeﬂér
e

o Chalter ok € Hoe o Seda )
IR o v BOG 000 CSSATHU

+

+ (S TRUBIEH Cew B N0 W CSSATRU + (SSATRY o
CS.SATR L S0 3000 CSATRY (S SATRY .

+

(5 SATIH U A T 3500 S SATIU 5 SATRY s
€5 ST SOUN RN S SATRY (5 AT
€S SATIRY ' CHED A0S SATRY ¢ GST
' RAD 4000 CSSATRY e TR
T comy
B 150003 SATIRU (S SATIRU
BENA00CS SATIRU €5 SATIRU
BEm ARG R S SATIRY
B0 3500 ¢S TR 5 SATRU
WD 30 CS SATRY CSATIRY
WA 10 €S SATRY G5 SATIRY

VI 1000 55 SATRY €5 SATIRY
NN W S TR + (SSATIRU

¥

“+

-

R

350’ (5 S4TRU
30000 LS SATRY
300 CS SATIRY
30000 €5 SKTRY
4500 (S SATR
1.5000 (S SATTR
15000 €S TRENTRU
5500 15 TRENTA

-

+

+

+

+

+

+
B Y

" Hode Humbers
LTI

Hinh 12.9. Khai b4o cac doan dim

MSSV: 15H1090015 TRANG: 311
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12.3.4. Khai bdo diéu kién bién:

12.3.4.1. Tai tru:

Perts § '«'ariab!cn.j Conaéctions ;‘-pnng€onslent5 Offeels

Contants
Tige Element CX KM/ m] C¥ Ik} C2{KHm) ChY [t/ rag] CMY {Khnfead} CME [KKimfad}
Spring A0 {CPHLS Pos ) Te+002 e+
Sping 2R (PO Pes. B Te-3 ety fes 00 o
Spring 2OHCP0Tier / Pos, 2} el Tesfi et Tes 08 e Te+ly
pring 03 {{POMRier / Fos. 2} {e= (03 Te+{08 le+ (K8 le+({03 16408 le+0

1
; -
- L

..

MSSV:

SVTH: LE QUANG NHAT
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’ i ee (03 by E
lé+m3 . ‘
3 ledl:

RSN & {1177 PSS o {111 RS
....... it
. et
lesl05 :

s Hement
001 (CRDIL Pas.2
1082 (CPOIR / Pas. B
1000 {CPO1Pies / Pos. 2)

leel . 12008
le003 14003 1e+ (02

" TRANG:




DO AN TOT NGHIEP GVHD: TS MAI LUU

ah
N

Hinh 12.11. Piéu kién bién tai tru bién (T157)
12.3.4.2. Diéu kién bién tai doan thi cng trén da gido da gido:

Cht y: Tét ca cée phén tir khai bao didu kién bién trén da gido déu la lién két nbi

{onstants

Eened O] 0 [t} i) ORmig  CN[wed) OR[N
L T " B - I R S~ S

Hinh 12.12. Piéu kién bién tai doan thi cong trén da gido
12.3.5. Khai bdo cip DUL:

12.3.5.1. Khai bdo cdu tao edp:




PO AN TOT NGHIEP GVHD: TS MAILUU

o fendon 1101

] 00016016
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Hinh 12.13. Cap 5-16

12.3.5.2. Khai bdo ddc trung hinh hoc cua cdp:
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1m§

Tdile  Type  Mane  Bletend Humb A Ad Frichian Stabuz  Geout Length® b ste PTFarce
Mo T b g 1 X R+ L T I -
ne I i ! LGN E0T 5 e 3 0257 det” es 87
"l FEHDO Genersl YT 1300m U LENEMDN SEHeR [
Wt TEHDOR Geaersl¥SE_13men b RNEN0N S0 05t
ns TEHDOH Gecsat¥St $2mm POLEIER N N 0
IR TEHDOM, Gertua USL 1 3mm POTANIR] LM D25
W ot TENDOM GentsalVL ) 3min [T N Y 3 fiFed
W It TENDON GereretVEL_ ) Imem P TEeR0l LD o)
M TENDION GerenatYSt_Limm [N 17 % R R YU IR [¥ed
I THDON_GerantlV5L_13mm bt B0agend ¥
o TEHDON_GererelvSL_1mm 1 aed SRt £33
21 E Y TEHDOM Generzl¥SL_Borm 1 164 03 584500e-003 028
nes TEHDON_Serarzbyst_Hmm 1 LR SHENerR 9253
HETY TEHDOH Ger et Lmm 1 LS SHERet ikl
0 TEHDOH Sereretie, bamm T LR Sl 9253
s 1 reweesn Gniearm naen

fendon 11 iTendar 1401
Tyae Elem Rel S pot ailiX &jy 273 Paf Hphlige elphdéy -fdz Lina HEfam Fagus
Hermat mi Ned worr L ams D 3w ticd 337 (] o
Herma) LItH Hed {5 T .U 3330 fied 337 003
Hermat [ITH Hed 026 EET R Hed 2864 058
Hermal i ticd [ 5155 230 Hed 20 06
Hermat [RH Heo L% g 33 Hed 1250 boE
Hormal " Hod D455 EE 230 Hed 0471 B
Hermot HIH Neg 51 0191 2320 Hed 000 B
Netmal iIE] Med 1500 015 33 Hed e} o0
Hesmaal 114 Hae 150 ESiY 3 Hed 8 o0
Hermal 1114 Heg 10 0180 ] Hed e .00
Hermat 11 Mad 5459 R M Hed 4471 0009
Hewmai 116 Hed 5538 182 330 Hed e 00
tieemal 1118 ted 4522 s 33 Ned -2pst 0.0
Hermal nms Hed 1536 15 <133 Hed -85 [iLir)
Herma! 1 ted 0200 3 Heo 3317 00 .

Hinh 12.14. Déc trung hinh hoc cia cép

Khai bao chi tiét cho mdt 1 b6 cép, cac bd cap con lai ta tinh todn tuong ty va l4p
bang, tacd:

Toa dd X, Y duge do trén ban vé Autocad (X: phuong doc ciu, Y: phuwong ngang
cAu)

Khoang cach gitta cac diém= Xisau-Xiiruoe

Chénh cao theo tric doc=Y2-Y]

Toa d6 cap trén hinh chiéu bang so v6i tim ddm e, = Y4-Y3

Chénh cao trén mit cit ngang do dbc (i=2%)=2% x e,

Toa dd cdp trén tric doc ey = Chénh cao theo tréc doc + Chénh cao trén mit cit
ngang do dbc (i=2%)

Goéc Alphal (mét ding):

Y2 "Yz
— Sl fruoc
oy = tan 5 )

s frune

180
X
i3

Géc Alpha2 (mit bang):

A 180
xw

Kan {rioe
o) = tan| | 5%
X, —X 7

san frnac

SVTH: LE QUANG NHAT  MSSV: 15H1090015 TRANG: 316



L1E “DNVIL

STOO60THST :ASSIN.  LVHN ONVNO TT:HIAS

S66V86LTC | 98ELYSL | L'COSLET | OLTLVSL | 199'6Z196T | SSUOLEIFST | 99DSTIOT | SSTOLTIFST | ol
S66'V86LTT | ILTIVST | S66'HOSTET | TOTTHST | 199°6T196Z | PLETOTIVST | 199'¥STI6T | PLETITTFST
S66'786LTZ | TOLLYST | $66'VOSTET | TOIREST | 199°6Z196T | PLETOISEST | 199VSTI6T | PLETOISEST | 00ST ST11
S66'P86LTT | TOIBESE | S66'POSTET | TO99EST | 199621962 | PLETOIIEST | 199'VSTO6T | PLETOIIEST | 00S] pILL
S66'786LTT | TO9IEST | S66'VOSTET | TOISEST | 199°6Z196Z | LETOTSEST | 199°PSTI6T | PLETOTSEST
S66'786LTT | TOISES] | S66'VOSIET | THOTEST | 199°'6T196T | PLETYOTES] | 199°7STO6T | PLETPOTES]
S66'¥86LTT | THOZESL | L'EOSIEL | 6T61€ST | 199'62196T | ¥6S'8TELEST | 199'7STI6T | v6S8TOLEST | _—
S66786LTT | 6T61EST | EL6'66¥1ET | BISIEST | 199°62196T | PPEBISIEST | [99VSTI6T | P 8ISTESI
S66'786L2 | 8181€ST | S19°€6VI€T | SOLIEST | 199'6Z196T | TETSOLIEST | 1997STI6T | TETSOLIEST
S66 V86LTT | SOLIEST | 616'V8YIET | SE6STEST | 199°6Z196T | ¥OLF6STEST | 199'¥SEI6T | YL P6SIEST 011
S66'VR6LTT | S6STEST | C'S6ETET | TOYODEST | 199°6Z196T | PLETOG0EST | 199'¥STI6T | PLETOYOEST
S66'786LTT | 66S0ES1 | LS6'VEEIET | 66SOEST | F99'6T196T | 69586S0EST | 1999ST96Z | 695°86S0EST
S66'786LTT | 0066ZST | 888 TECTET | 0066ZST | 19962196 | ¥LI'0066EST | 1994ST96T | LI '0066CS1
S66'VS6LTT | 9€86TST | Q0'OZEIET | 9E86ZST | TRIGLIO6L | £79°CER6TST | 199YSTI6T | 79" CEY6TST
S66'786LCT | SSLOTSL | 908'IELET | SSLOTSL | TSVLTLO6T | FLESSLETSL | 199°PSTIOT | PIECSLOTST | o _—
S66'786LTT | 9896TST | 985 TIEIET | 9896TST | 996VTI96T | ¥9896TST | 1994STIET | ¥ 9896751
S66'V86LTT | 1196251 | SEL'GOETET | T196TST | LSTITIO6Z | PLSOII6TST | 199'PSTI6T | PLE 0196251
S66'P86LTT | S098ZST | S66VOEIET | Y09STST | 606'T9096Z | vLy'9098ZST | 199°YSTI6T | vLi 9098251
S66786LTT | SEILTST | S66 VOEIET | SE9LTST | SLS90096T | YLESEILTST | 199'VSTOET | PLE SEILTST
S66¥86LTT | TOILTSL | S66'POELET | TO9LZST | 199°¥0096T | YLETOILTST | 199°VSTI6T | PLETOILIST
'A "X A X A X 1A 'X
(wm) des
wﬁﬁ jBul Bugq 20p 2B} 0oL} Fun Suony 1n NOMMM% AWM@M%MV og
gl WEp Wi gpedl | jewugndeogpedl | dpoemdlpSuonpépro] | WU dpumeqdpeOL | popaysy | vl

ZOT1 99 072 191 To ded §p vo) URo) YULT, "' Sueg




v

T TIUUOULEIS [ /ADDKY LVEANGINVIIO G L -HLAD

7

$69T1881°S- | pET'1 | 6€61°0- | 18€E€°€- | 89990°C- | ZZZL0- | 9LILO | #6251 | 71889 | O
96S8Y881°S- | 690T | T9610- | 6SLTCE- | SS990°0- | L6T10- | Lv690 | 9907807 | 998SL | <
S09Y1881°S- | 6L8°C | 6661°0- | bLOZEE- | 19990°0- | SEE10- | ¥659°0 | 28002 | 1001 | ¥ 0008 a1 | zon
9LSTTTYO0- | LTCE | T8STO- | TEE | v990°0- | 8I61°0- | LPECO| 19001 I'iL6 | ¢
0 Lzee | spigo- | Tee | v9900- | 18vTO- | 1100 ce 33 z
0 LTEE | ¥91E0- | Z€E | $990°0- | 00SZ0- | O 0 0 I
(o) (ur) (tu)

. (Bunp | (W) (4a) | (zo) wigp | o4z=togp | (w) Watp 2o deo
(Sueq 1gw) JBw) | 00p OB | WP A | OPNOW | 20poen | X (tuur) ugp kY . (uawary) |
zeudrv 00n | teydiy | ugndeo | osgOH | ugmoms | oaoes | AL | Sugo oy w | TRE ) W ey | 98

200 | opeor |uwendes | yuweyy | yusup MH% ummwgw@ B e
op oy v
S66P86LTT | TOOSYST | S66'VOETET | T09SPSL | 199 V0096T | $LE209SHST | 199 SZ967 | vLE 209SHEl
S66'V86LTT | Z09SYST | S66'VOSTET | 69SSPST | SLS 90096Z | bLE6ISSKST | 199'7SZ96Z | FLE 69SSHE]
S66 P86LTT | 69SSHST | S66VOSTET | $6SYPST | 606 90967 | PLT 86SPPST | 199-PST96C | VL 86SHHSI
S66'P86LTT | 86SYPST | SEL'SOETET | ¥6SEVST | LST ITI96T | vL1 F6SEYSL | 199 FSTI6T | L1 F6SEPS]
S66'786LTT | P6SEYST | 98STIELET | STISEYST | 996 PTI96T | GOCBISEYST | 199PSTI6T | 6OCSISEPST | 000E L111
$66'7S6LTIT | SISEYST | S0S'SIEIET | 6VFEPSL | TSV LTIS6T | PEV 6PPEPS] | 199 VSTI6T | ¥Eb 6PPEPS]
S66'V86LIT | 6YPEPS] | 90'9TELET | 69EEYST | ZRI6TI96T | 901'69SEPS] | [99°7STI6Z | S01'69EEPST
S66'786LTT | 69€EVST | 888 1SE1ET | SOLEPS] | [99°6Z1967 | LS FOSEVS] | 199°7SZ96Z | 716 OLEPS]
S66'¥86LTT | SOSEYS] | LS6PEEIET | 909TYS] | 199°6Z1967 | 81°S09Z¥ST | 199°7SZ96Z | 81 909Z4S1
S66'786LTZ | 909Z¥ST | €'S6EIET | T09TPST | 199621967 | PLE TOOTHSL | 199 7SZ96T | bLE T0OTHSI
S66'¥S6LTT | TO9TYST | 616'F8YIET | OTSIYST | 199°6Z1967 | S86'6091¥ST | [99'4SZI6Z | 86 60911ST
S66'V86LTT | O19TYST | ST9'E6VIET | 00STPST | 199°6Z196T | LIS 66V1PST | 199'0SZ96T | LIS 66711ST
S66'V86LTT | 00STHST | €L6'66VIET | 98EIYST | 199°6Z196T | SOP'OSEIHST | 199°PSZ96Z | SOFOSEIHST
NATIVIA SL :QHAD JIHON 101 NV Qd




61€ :IONVIL STO060THST :ASSIN ~ IVHN ONVAD I HLAS

POLE Q- 1 TEL- $990°0- 005T°0- 1 000¢ 33 6
0 LTEE | SPIE0 A $950°0- 18PT0- | 6860 L96T 1'1L6 8
0 LTEE | CBSTO (A 799070~ 8T61°0- | £699°0 65661 1'+001 L
GELSTTTYO' O ¢ LTEE- | 66610 | PLOTE'E- | 1POS0°0- | GEE1'0- | S0ELT0 8166 S98°SL 9
EISVIZBRL'S | 6L8'T | T961°0- | 65LTL°E~ | 658990°0- | L6ZIO- : £50£°0 SE6°Sl6 SL8'89 g 000¢ LIT1
YIZOLYBEL'S | 690°C | 686170~ | 18CELE~ | 89990 (- | CLTI0- | YTBTO S0°LY8 8708 4
£63161881°C | VETI- | €TOL'O- | LOTVE S | T89QO'0- | SSTI'0F | 95ST°0 CTEL'OSL CESPO £
OPTIB6SBRT'S | STV O- | 6161°0- | 689VE'E- | v6990°0- | OSCZI'0- | I¥ECO 0L 627869 [4
8TIOSTRRT'S 0 CEOL'0- | 96601'E- | Z850°0- OSTI'0- | £100°0 908°¢ 908'¢ 1
TEOGOSLLT'S 0 CE6L0- | EOLY'e- | 1T890°0- | OSTI°0- 1 005y 68€°266 9
LEOTYTRYL'S 0 0S61°0- | Z6667¢- LOO- 062170~ | S6LL0 1 TI9°LOSE 1 BSYOII g
[Z1TF9615Y 0 56170~ | 29805°C- | LI0LO'O- | 0STI0- | 6¥SL°O ¢ Eb1°LeEE | TITLIL 4 005k oLI1
PBOBLOETTE 0 £S6L°0- | 86¥167E- | €0LO0- 0SZL'0- | 86ZL°0 | TE0'V8LE STOLI £
ETEIToLEe’] 0 PSOL'0- | 1L81S°E- | LEQLOO- | OSTU'0- | €50L°0 | [IBL'¢LIE | I8LEIL [
YS8OV1TES 0 0 peel 0- (A% POLOO- 0sZi0- | 890 050¢ 090¢ 13
0 0 reel 0" (AN POLO O~ 0eCT 0 I 00€T 0051 I 0051 STIIT
0 0 Pe610- (A% P0LOO- 057170~ 1 00ST 0051 1 0061 FELL
0 0 Fe61'0m [ASS % ¥0L0'0- | 0STTO- 1 005y 090¢ 9
0 0 Pe6L0- | TSE- P0LO0- 0sTl0- | TE0 OFti 8LETIT g
659P1Z59°0" 0 YS61°0- | 1L8ISTE- | LEQLOO- | OSZI'0- | L¥6Z°0 (444! STOLY 1 00SH CII1
CEITHLEG T 0 £561°0- | 86¥15°L- | £0L0°0- 05ZL°0- | TOLTO LOSITI CIELT £
BOBLOELT E- 0 CS61°0- | T980S'E- | LEOLO'O- | OSZI'O- | ESPTO 1 8S8TOLT | 8SYOILIL [
[AvA 15 0 056170 | T666¥ ¢ L0°0- 0SZ1°0- | S02T0 687266 6L'T66 !
8¢LLTR8T & 0 TE6T'0- | £01F'e- | 1289070~ | 0SCTO- 1 000¢ 508t 01
OLLEBBLT' S 0 TEGL'0- | 9660v°¢~ | Z8G0°(C- 0ST1°0- | L866°0 | S61°9667 | S6£°869 6
S9TPERRI' S 0 6161°0- | 689PL°E- | #6990°0- | OSTI0- | 659L°0 8°L6TT 1€S%9 8
G668LO881°C- | STFO | €TOL0- | L0IpL e~ | T8OQQ'0- | GSZI'0- | vPYL 0| 69T°CELL 62L°08 L




PO AN TOT NGHIEP GVHD: TS MAILUU

12.3.6. Khai bdo tdi trong:
Khai bao cac tai trong DC1 (SW), xe dac (TR), bé tong udt (WC), co ngot, tur

bién, gi6.....

Heme Descriptien Hame Description

W TETKD, B2 P T T WG4 BTUOTDOTES

W RETK ' WS BTUOTDOTKS

w2 BT we-6 BTUOT DGT K

W TLETES WE-T BTUDTDOTT

W3 TET K We-3 BTUCTDOTKE-HLB

3 TLBTS w19 BTUDT DOTKI-HLG

Su-6 TBTKS ™ XEDUE CHO DOTE] DAT TREH KO

57 TLETE? &2 YEDUC CHO DOT K2 DATTREH Kt

LR TLETRE-HLE 183 YEDUC CHO DOT K3 DATTREN K2

S8 TLETRO-DUCTRENDAGIAC ¥ HE DUC CHO DOTS DATTREN K3

§W-10 TLETKIMHLG ™S SEDUC CHO DOTKS DAT TREN KA

We- BTUCTDOTEL ] ™6 XEDUC CHO DOT£6 DATTREN KS

W2 BTUCTDOT K2 TR YEDUC CHO DOTX? DATTREN ¥

W3 BIUOTDOT RS ™E XEDUC CHO DOT ¥3 DAT TREN K7 HLB

Hame Desceiption lame Description

10 ¥EDUC CHO 00T K10 DAT TREN 2007 KT HLG s 0 NGOT TU BIEN GO ADD TLT XE DUC VA BTUOT HLG
bcs TAITRONG LAH CAN 0512 €O NGOTTU BIEM GO CANG CAP CHO BOTKI0-HLG
o TLBTLOP PHY (43T €0 HGOTTY BIEM GD-GO DA GIAC-HE BUC DOTK10-HLG
0 CONGOT T BIEH 6D DOTKD o £ HGOT T BIEH 60 2-THH Ta1 6D2

€51 CONGOTTUBEN GO DOTKi Slnt €O HGOTTU BIEN CU0 Ot R

52 LOHNGOTRIBENGD DOTHZ Remover13 HOEODAGIADHHIP 1VA 3

53 COMGOTTUBIEN 6D DOTK RemoveP203 G0 B0 LIEN KET TAM THATH BAR

(54 0 NGOTTUBIEN GD DOT K4 w.p HHIET D0 DEY DUOHG

s €O HGOTTUBIEN GD DOT K3 TU-H HHIETOG DS Ak

56 CGHGOTTYBEN G DOTRG T6-p

57 € HGOTU BIEH GD DOT K7 To-H

54 COHNGOT TUBIEN GO DOT TREN DA G140 SetlleP! LUK GO A TRUPY

54 €O MGOT TU BIEN GO DOT KE-HLB Seltiep? LUN GO! RIA TR P

(510 CONGOT TUBIEN 6O GO 04 GIAQ-E DUC- THANH BAR SewP3  LUNGOIRATRUPS T ' o
Hame Descriglion tame Descripbion

Seltieb3 LUN GO TUA TRY P3 PT-A CANG €47 DOT 2 NHIP HLB

Selfiepid LUA GO TUA TR 24 € CAHG AP DOTHHIP HLG

il LUC HAM XE -k TALTHI CONG DOTHD

W TAITRONG 610 LEN KET CAU-GIO MGANG CLL-K! TAI THI CONG DOTR L

W TAITROMG 610 LEN KE (L2 TAITHI COHG DOTR2

I LUC LY Tk (-3 TALTHI CONG DOTK?

PID CANG CAP DOTHD CLL-K4 TAITHICONG DOTKY

PL-t CANG CAP DOTK! (LK TAITHECONG DOTKS

28] CANG CAP DOTK2 CLL-KE T THE CONG BOTKS

#73 CANGCAPDOTH] oLk A THICONG BOT KT

PT CANG CAPDOTHS g THTHCONGDOTKADAGID )
PT5 CANG CAP DOTKS CilKe TAITH! CONG DOT K3-HEB

PTG CANG CAP BOTKS UKD T4 THI CONG DOTKI0-HLG

prY CANG CAPDOTKT RemoyeCLi 60 80 THHTH CONG

Hinh 12.15. Khai bao tai trong

SVTH: LE QUANG NIHAT MSSV: 15H1090015 TRANG: 320



GVHD: TS MAILUU

PO AN TOT NGHIEP

Sudice Cifzet Desription
i —

LANEZ

LANER

Humber . Mpos ~Hindl, © length Cutpu file nfl. file
[P B - R e
4 % P 147000 fanel00L It foneb2in

3 % 016 [T Tanel03 .15t {2nel003.inf

Hinh 12.16. Khai bdo lan xe

Lead train 1 ~ Design Lane

q=9.30
A N N N N

Infinlle )

Hinh 12.17. Téi trong lan

Lead train 2 - Truck

o
[t}
<

1456

1
h—25

4.3-9.0 [ ,
i




DO AN TOT NGHIEP GVHD: TS MAI LUU

Load Lrain 3 ~ Tandesm

it
(]
=t
Tl

11000

Hinh 12.19. Xe 2 truc

Load train 4 - Boubls Truck

W

(] ]
i : i}

145
1450

250

43-80 5.0 , =
4.3 T 4390 -

Hinh 12.20. Hai xe 3 truc

12.3.7. Khai bdo cdc giai dogn thi cong:
- Giai doan 0 dén giai doan 10: KO, K1,K2....,K10 Iam viéc.

Léay dicn hinh cia mgt so giai doan:




PO AN TOT NGHIEP

GVHD: TS MAILUU

Status Hame Date

O SEG-12 26/02000

ok ST6-0 2171018
ok ste T iy
ok 5TG-2 1812208
ok 5163 5122019
o 5764 SO
ok 5765 Q1B
Ok 516-5 150172020
Ok ST6-7 LR
ok 5T6-8 200
ok TG SN0
ok STG-10 14822000
ok §TG-11 19/02/2020

Chnitrulion tage STG-0 (T TOAN TLBT 50

Time iDay} Buration {Day) felshe cambar

28 2 BegrEnd
1’ 7 Begrfnd
" 7 Beg+ End
28 T Beg+End
33 7 BegeEnd
b 1 Beg-fnd
47 7 Begs+ End
| 7 Beg+End
] 7 BegsEnd
o2 7 Beg+End
75 7 Beg-End
& 1 SegrEnd
;

BegeEnd

" KDBAT DAY LAM ViEC

. KGBATDAU LAM VIEC-DOT DUT TREH DA GIAG

. ADD TAI AE DUC-BT UOT CHO DOTKI (HLG)
XIDBATDAULAM VIEC (HLG)-CANG CAP MHIP 2

Deseriptian

K1 BAT DAU LA NEC
K2 RATDAULMAVIEC
KT B DAl Lant VIEC
K4 BAT 08U LANVIEC
K3 BAT DAL Ladt VIEC
Ko BAT DAULAMVIEC
K7 BAT DAULAM VIEC

K BATDAL LAMVIEC (HLB)-CANG CAPHHIP 1-3
G0 B0 D& GIAD, XE BUC HLE, THAKH BAR O 2 TRU GIUA

Stews Command o fnpl

o Gk Fewi-0

= o . e
ok Cele ke

Ok Grout

ok Lelit STG-SUM

Ok Cle R
ok Cele eCLL-KD

ok Cale el

Ok Creep 1

ok Lekit STG-5UM

Sk DomSet StressBotk0-5TGO
Ok ... Dgmiet . ShesTopb-SIG0

lap? o el . Cuti R

s Gur? . Defta-F . . Time

S T
KOstressing 0 ] i
: 08 08 i
Kdstressing | 04 04
STGED-SU2A 09 00 :
‘ 00 [1]
. 00 [
L 04 i
k(50 ' X 2 i
51Ge0-5UM 40 12 i
¢ 30 12 i
a0 2 i
v

Hinh 12.21. Giai doan thi cong céc d6t hing ( Dién hinh giai doan KO0 bit diu

lam viéc)

X '..':'?"ime(Day] ?Bwatiun{.ﬂay]'-'_ : ?-{a'ke'c'a':ﬁb'a: S

g e D S Descﬁéﬂi.cri_.' B
o e mw o bgw RRGRN
T6-1 Rz N 7 Beg+nd K1 BAT DA LAMVIEC
§162 18/7272019 1 7 " Bagefnd “KZBATDAULAMVEC
S B0 ) 7 Begetod K BATDAD LAM VIEC
§6-4 O navam B 7 Begetnd LKA BAT DA LA VIEC
65 w9 1 “Begefd XS BAT DG LAMVIEC.
§T6:6 200 4 7 “Begefnd “YGRATDAD LAMVEC
(15 A 2NN ! 7 Begebnd KTBATOAULAM YEC
T8 ; BN §l 7 Begbd KDEATIAY LAM VIEC-DOT DUC TRENDA GIAQ
iST64° ' S50/3000 ) 7 fegebed KEBATDA LARAVIEC (HLE)-CANG CAD KHP 13
R Lo 7 CBegebnd - GOBOBAGAD, FEDUCHIS, THARHBAR 02 TRUGUA”
S wea 8 7 Begefnd " ADDTAINEDUCBTUOTCHO DOTKIG LG
7

L6H-CAN

Statds - Mame " el

Teellad U ke canbr

Ok STedhSchect

v

SVTH: LE QUANG NHAT

RS .;Deﬁcrip_!ion_ R K
[ T o n BegeEnd *ADD TAIXE DUC-STHOT CHO BOTKIDHLG)
G SR ) ) BegeEnd KT0BATDAU LAH VEC [FLG-CANG CAP NHp 2 ;
G SR umm % Begefni SGOBONELUC DOTRIOHG) ‘
L SRS ... . S - B Begefnd ADTHGNDOMYD :
G Sen o eEn o W o Begeled URNOCMOINRATC
O SGAdcDocamber O2OVET w60 ‘THHTCANDO VOIS TU 30N
[1:3 ST6-TrafficCale QiR il Traffic Cafcudations
Ok §TG-TrefficSup foyrar 1017 Supespostion of Tiaffic Loads
0k  STG-Othedoad QN E37 il Caculation U, 6, Setlement, WE, WS, BR, CE
0 STG-Peml SiT/ERT 10107 Fibee sress check in Permzaent load (6D RUYER LUG) :
G STeSS  mmawr o w00 Fibve e checkinsvic it state TUS TIGHSE f
G STeUS N 10107 Ulisate it tte (KT Moen TTGHCD) |
o STe 1107 Ulfmete fmitstate KT Momen TIGHCD) '

Hinh 12.22. Trinh ty céc giai doan thi céng

MSSV: 15H1090015

TRANG: 323




12.4. T6 hop ndi lwe:
Léy dién hinh cho t hop ndi luc giai doan khai thic 8 TTGHCD va TTGHSD:

SW-5UM SupAddle 1.00 1.00 0.90 1.25
TR-5UM SupAddLc 1.00 1.00 1.50 1.50
PT-5UM SupAddlc 1.00 1.00 1.0 1.00
WC-5UM SuphddLe 1.0 1.00 1.00 1.00
CS-5UM SupAddLc 1.00 1.00 1.00 1.00
DC3-5UM SuphddLe 1.60 1.00 0.80 1.25
DW-SUM SupAddLc 1.00 1.00 0.65 1.50
REMOVE-SUM SuphddLe 1.00 1.00 1.00 1.00
RmTR-SUM Suphddlec 1.00 1.00 1.50 1.50
RmWC-5UM SuphddLe 1.00 1.00 1.00 1.00
live.sup SuphndSup 1.00 1.75
BR.sup SupAndSup 1.00 1.75
Settle.sup SupAndSup 1.00 1.00
WindL.sup SupAndSup 1.00

Wind5.sup SupAndSup 0.30

CE.sup SupAndSup 1.00 1.75
C5-Inf.sup SupAndSup 1.00 0.50
TU.sup SupAndSup B A
TG8UD oo SUPANSUD 0.0
Descriptions TAI TRONG GD KHAI THAC | TAI TRONG GD KHAI THAC

of combinations (TTGHSD) (TTGHCDT)

Hinh 12.23. T hop ndi luc giai doan khai thic ¢ TTGHSD va TTGHCD

TRANG: 324




