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& B¢ mon Cau ham

PHU LUC GIAO SO LIEU LUAN VAN TOT NGHIEP

CHUYEN NGANH THIET KE CAU
LOP CD16LT2 & CHI3

Ho va tén SV : Ngé Quy Bach Masé SV : 1151110009 Lgp : CDIIA
1. SO LIEU BAT BUOC

Tai trong thidt k& : 0.65HL93 va tai trong bd hanh 300K g/m?2
M3 d& dia chat . 24 Dia Chat

1. SO LIEU TU CHON: GVHD va SV chon mdt trong cdc phuong dn sau: (danh dAu dé chon)
11.1 Nhom cdu co ban :

Tén dé tai :
Thlet ke cau dim BTCT DUL, nhip glan don, t tlet dién Super T cing | trugc. o
Chleu dai toan dam :_3grn7 - - Cap song .V

Bé rong phan xe chay . 11.5m Bé rong 1€ bd hanh @ 2x1.5m

1I.2 Nhom cdu ndng cao : ddanh ddu vio 6 dé chon mét trong cdc dé tdi sau:

o|T hlet ke cau dam dam  hop phén doan ]ap ghép trén da gido di dong, nhip gidn don.

Chleu dai toan dam_i B S, Cap song 1 Songcdp cap v |
Bé rong phan xechay @ 10m Bé rong I€ bd hanh  : 2xlm

* Thlet ké cau dAm bin lap ghép nhip gian dc don. R ——
Chleu dai toan dam : 24m A ¥Cap song - ~: Song« cipjg _'=
Bé rong phan xe chay : 8.5m Bé rong 1& bo hanh @ 2xlm

) Thlet ke cau BTCTDUL nhip lién tuc thi cong theo phuong p phap dic hang cin bang
Chleu dai nhip ¢ chmh o TSmo - FCap song @ Song cap n [
B rong phan Xe chay ¢ 11.5m Bé rong 18 bd hanh : Khongcd 18 di b

¢ I‘lnet ke cau dam thép lién hop ban BTCT I' nhip limtye,
Chleu dai nhip ck chmh . 62m _ Cap song 3 §6£g_cép m
B rong phan *e chay : 14m iR rong pldbohanh  : 2x0.75m

) Tlnet l(e cau vom ong thép n' nhm bé tong. o -
Chibu dai nhipchinh _: 89m _Tgép song___ ¢ Songchpll
B& rong phan xechay @ llm Bé rong 18 bo hanh ¢ 2x1.25m

R T T T S
Chidu dainhipchinh  : 80m E ong ¢ Songcipll |
B& rong phan xechay @ 12m B2 rong 1& b hanh ¢ 2x1.25m

¢ Thlet Kké cau dam BTCT DUL nhip lién tuc, duc | dic trén d_ a gido di dong - .
Chleu dai nhip cl chinh __7:7_5211‘7_)7_ . Cﬁ_p song E(Lgl:i_v —
Bé rong phin xe chay 13.5m Bé rong 1& bo hanh @ ¥ ong c6 18 di bd J




0 Thletl l@y van wme e
Chitu diinhip chinh  : 232m  |Chpsong . Songcdpl
Bé rong phén xechay : 155m Bé rong 18 bo hanh - 2x1.25m

¢ | Thiét ké cau 1 ddy vong. ——————
Chleu | dai nhlp chinh __:723312 o Fép song 0 786%75_I7__ N
Bé rng phan xechay : 14.5m Bé rong 1& b hanh : 2x1.5m

11.3 Logi cdu khdc : Theo d& xuat cua gido vién huéng din.
e
Chiéu dai ....................... Bé réng xe chay: ... Bé rong 1& bhanh: | .uiiniinnnen

IIL. MAT CAT NGANG SONG: GVHD va SV chon mét trong cac mat cét séng sau:

11 MGt edt séng va 56 licy thiy vén (1): MNCN : 30.13m

MNTT : 27.60m
MCTN : 23.32m

CHBTN 31.46 28.87 26.35 19.65 19.46 20.35 25.35 29.07 30.56
CLLE s [ s [ 5 [ 15 | 15 15 5 15
T/COC Cl 2 C3 C4 C5 Co6 C7 C8 c9
1.2 Mt cdit séng va sé licu thiy vdn (2): MNCN : 30.03m

MNTT : 26.26m
MCTN : 21.71m

CDTN 31.11 28.95 23.56 19.85 18.21 20.05 24.26 29.15 30.21
CL LE 25 25 | 25 [ 2 25 25 25 25
T/CQC Cl C2 C3 C4 C5 Cé6 C7 C8 C9
1113 MGt edt séng v sé liéu thiy vén (3): MNCN : 22.4m

MNTT : 20.49m
MCTN : 19.65m

CPTN | 22.87 21.93 19.05 13.61 12.38 14.21 18.55 22.43 23.87
CLLE | 87 [ 8 | ® 87 | 8 | & | ® | 87
Ticoc | ci 2 C3 c4 Cs C6 C7 C8 C9

Gido vién hyéng din Tp. HCM ngay 26 thang 03 ném 2019
W B6 mén Cau him
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LOI CAM ON
Yl
Sau hon 2 thang lam d6 an t6t nghiép, dugc sy giup d nhiét tinh cua gido vién huong
dan 13 thdy Pham D8, quy thdy cb trong t6 bd mon va ban be, ... cling v6i viée véan
dung nhiing kién thirc di dugc hoc tir trude dén nay, em déd hoan thanh d6 an t6t
nghiép ctia minh.
Trong qua trinh 1am dé 4n, em nhin thiy cic kién thtre thiy c6 da truyén dat 1a hét ste
can thiét va quy bau. P6 chinh la hanh trang cho em vitng budc vio cudc song va chap
canh cho em thuc hién nhitng uéc mo ciia minh.
Dé viing chic hon trong budc duong ké tiép ciia minh thi em cén phai khing dinh
minh thong qua 1in bao vé nay. Chinh vi thé em rat mong nhian dugc sy tng hd va
giup d& cua quy thiy c6, ban be... dé dd an ot nghiép ctia em dugc hoan thi¢n. Trong
qué trinh 1am 8 tai, mic di em da cb ging hét sirc nhung han ché vé kién thitc ban
than ciing nhu vé thoi gian nén khong tranh khéi c6 nhitng sai sot.
Cudi cing, em xin chin thanh cdm on sy chi bao én cén cia thiy Pham Dg, cling toan
thé quy thay ¢o trong bd mén va ban bé dd nhiét tinh gitp d& va hudng dén em trong
thoi gian 1am do an t6t nghiép.
Vé phin minh em xin hita s& hét sirc ¢ ging mang nhitng kién thirc da dugc hoc dé
vén dung vao thuc t& gép phén cong sitc nhé bé ctia minh vao cong cude xdy dung va
doi méi ciia nganh giao thong véan tai nude nha.
Tp H6 Chi Minh, ngay thdng ndm 2019
Sinh vién

Ngé Quy Bach
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PHAN MG DAU: TONG QUAN DO AN



GVHD: Th.5 Pham D¢

Phan M& Piu: Tohng Quan pd An

CHUONG 1: TONG QUAN

1.1 Dic diém dia hinh:

Khu vuc xdy dung chu c6 dia hinh béng ph‘é‘mg, 1a khu vyc tap trung dan cu dong
ditc. Khi thi cong phai lua chon céc bién phap thi cong phirhop ohim han ché anh huéng
dén doi séng va sinh hoat ctia ngudi dén & khu vue xay dyng cong trinh.

1 2 Piic diém khi twong thity van:

1.2.1 Thiiy van:

Song Vi tri xay dung cAu nam trén kénh DAt Sét thudc phuy luu song Cén Tho. Qua
két qua khao sat va tham khao s0 liéu tram Cin Tho, M§ Thugn va Dai Ngii, s6 liéu
muc Nuoc tinh toan tai cau Pat Sét nhu sau:

Muyc nudc cao nhét -30,13 m
Muc nudc thong thuyén 27,6m
Luu luong Q . 229,6m°/s
Van tbe V1o - 1,83m/s

1.2.2 Khi tuon#
D6 ém khong khi:
Bién trinh d0 4m trong nam tuong {mg véi bién trinh mua va nguae v6i bién trinh
nhiét do. Thoi ky mua nhidu do am lon va nguoc lai.
Po Am trung binh ndm khoang 84%. Vao mua mua, d6 4m khong khi teong i cao.

r
A

trung binh Kkhoang 87%. Mua Kkho do Am giam Xuong trung binh khoang 78%.
Mua:
Tinh Hau Giang n3m trong vung mua XVIIL Phan bd mua trong nam tap trung tr

thang 5 dén thang 11,12 thoi ky thinh chia gié mua Tay — Nam; tdng lugng mua cla cac
thang nay chiém tir 90+95% luong mua nam. Nguoc lai, tir thang 7 dén thang 4 nam sav
12 thoi ky thinh clia gi6 Dong; Jwong mua tuong abi it, chi chiém 5+10% tong luong
mua nam.

S6 ngay mua trung binh trong ndm 12 120 ngay dém.

Luong mua trung binh ndm tai tinh Hau Giang 1a 1712,4mm. Luong mua ngdy lon
nhét 13 182mm.
Gio:
Téc dd gio trung binh trong khu vuc thay 4bi tir 1+4m/s. Hudng gi6 chinh 12 hudng
Téy - Nam. Mua «ho c6 anh huong cta gio mila Dong - Bic. Mua mua, gi6 Tay - Nam
mang theo hoi nude gay ra mua nhidu. Toe do gid 16n nhat do dugc tai tram 1a 24m/s.
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Céc chi tiéy cg Iy nhur say:
+ Luc dinh: C= 0.05 Kg/cm?

*+ Géc ndi ma s4i: ¢=03%3°

*+ Dung trong: Y= 1.54g/cm?

*+ Luc dinh: C= 0,05 Kg/em?
+Gdc ndi ma sat; $= 0517

+ Dung trong: y= 1.57g/cm?

Céc chi tiéy co ly ctia 16p dat nay nhur say:
+ Luc dinh: C= 0.309 Kg/cm?
+ G6e ndi ma sat: b= 16%62°

*+ Dung trong: Y= 1.9g/em?

Céc chi tidu cg Iy cta 16p dat ndy nhy say:
+ Lue dinh: C= (.33 Kg/em?
+ Gée 16l ma sae $= 16°05°

+ Dung trong: v=1.87g/cm>

SVTH: Ngb Quy Baon MSSV: 11S1110000 Trang 2




Phin Mé& Dau: Téng Quan Db An GVHD: Th.S Pham Dé

- Lop 2: Sét gdy pha cat, sét béo 14n cat. Mau nau vang, xam xanh. Trang thai

déo cirg, nira cing. Chiéu day tir 2.3m.
Céc chi tidu co 1y ctia 16p dét nay nhu sau:
+ Dung trong: y=1 94g/cm?

- Lép 3: Cat pha mau xam vang, xam den. Két cau chat vira, rat chat.

CHUGONG 2: SO LIEU THIET KE
2.1 Tén dé tai:
Thiét ké ciu dim BTCT du tng lyc, nhip gidn don, tiét dién Super T céng trudc
2.2 S6 ligu:
s Khd chu: B=11,5m( phén xe chay)+2x1,5m(1é bd hanh)+2x0,3(lan can)=15,1m
= Chidu dai toan ddm: L=30m
= Chp song: song cap V
« Tai trong thiét ké: 0,65 HL93 va tai trong b0 hanh 300K g/m*
s M3 dia chit: 24_Dia Chat
T s D s 7 ] et o 1 A |
Lép dat Loai dit .

e

Lép1 | Séthitu co, sét hitu co 1An cat 3,8 5,0 F55 1167
Lép TK1 | Cat pha, mau xam den 4,0
I
Sét hiru co,sét hitu co 1An cat mau xam
Lop 1
den 157 | 50 | 5177 | 157
S R T
L6p TK2 | Cat pha mau xam den 2,3
I
Lfin Sét gly pha cat, sét béo lan cat mau
10
P2 | hau, ving, xém xanh 132 | 309 |16762| 190
I I S e e R
Lép 2A | Sét béo pha cat mau xam den 6,5 33,0 |16°05" | 18,7
A — s —e
Lop2 | Sét gy pha cat, sét béo 1An cat 2,3 19,4

/
Trang 3
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Phin M& Diu: Téng Quan Pd An GVHD: Th.S Pham bé
\_;

Lép 3 | Cat pha mau xém vang, xam den

o

|

t

|

" Tiéu chuén thiét ké: TCVN 118232017

2.3 Nhiém vu:

"  Thiét ké so b hai phurong 4n. (so sanh phuong 4n)

" Thiét ké k§ thudt két chu nhip phuong an d chon,

" Thiét ké ky thuat I mé va 1 try, bao g6m ca phin méng,
® Thiét ké ky thuat t& chirc thi cong,

CHUONG 3: KHUNG TIRU CHUAN Ap DUNG

" Quy dinh khoan tham do dia chit 22 TON 259-2000.

" Quy pham do v& dja hinh 96 TCN 43-900,

* Tinh todn dong chéy 1d 22 TCN 220-95.

" Quy trinh thiét ké 4o dudong mém 22 TCN 211-06.

* Tham khdo Tiéu chuin thiét ké ciu 11823-2017

* Tham khdo Tiéu chudn thiét ké dudng TCVN 4054-05,

® Quy trinh cng nghg thi cong va nghiém thu miit dudng bé tdng nhya — Yéu ciu k¥ thuat

22TCN 249 - 98
" Cong téc d4t - Thi cong va nghiém thu TCVN 4447-87

*Quy trinh thi cng va nghiém thu l6p cdp phdi d4 dam trong két cdu 4o duong 6 t6 22

TCN 251-98

" Quy trinh thi cong va nghiém thu dm cdu bé tong cdt thép du Ung luc 22 TCN 247-98
" Quy trinh thi cong va nghiém thu coc khoan nhéi 22 TCN 257-2000 v4 TCXDVN 326-

2004

MSSV: 1151110009
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Phin M& Diu: Téng Quan Db An GVHD: Th.S Pham Dé

ﬁ

CHUONG 4: CAC PHUONG AN THIET KF

4.1 Phwong an thir nhit:
Thiét k& chu dAm super T nhip gian don. chiéu dai toan dém 30m

1/2 CHINH DIEN CAU 1/2 GICPA CAU
TL1:300 TL 1:300
PHAM CAY, L=13163 PHAM VI CAL DEN GOI CAU TAILIOL=93550 PHAM VI DUONG DAU CAU, L=13143
100 1 3000 1001540 100 0000 1091540 100 T 1
T — T Py — T T
= = 5
r KHOANG THONG T2
*_oz_um
4y

4.2 Phwong an thir 2:
Thiét ké cAu dim thép lién hop nhip gian don, chiéu dai toan dam 30m

PHAM VI BUONG DAU CAU,L=19208 12 GHNADIEN G PHAM Vi CAU BEN GOI GAU TA MO,L=114400 12GITACAY PHAM VI DUONG PAU CAU,L=19207
[ i} 38000 e 38000 KI. 38000 Il w |

[T T T !
L]
THYENZAS l"‘"—""‘
Ll

s
—

L ensctd oz
EH' tn Temesicly

BN s Tym U So sy
SHpharia ving lang 1
=1 G Targeasiiscry
Sl dasirghangata
St 4 U et gy
¢ Sitpha o ving barg ien
ing, Trpoq il o ol

& Stk ying xda tlog bamg
a 63, Treg 8l i g

==
o

Wwe s w2 Xy

e ————————————
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~hin M& Dau: Téng Quan D An GVHD: Th.S Pham D¢

CHUONG 1: TONG OUAL .o oo oo oo
L1 Dée diém dia hink: ..........coocoovrmmmveeireieoeeercoseeoseoeooooooo H
1.2 Dac diém khi twong thily VAN ... I

L2 THOY VAN oottt 1
L2.2 KB QONZ oot eees oo oo 1
1.3 Bic diém dia chat CONG INN..ceoiiieircieeee e 2

CHUONG 2: SO LIEU THIET KB..oovoovveooseos oo 3
PR e 3
2.2 SO HEU: oottt ees s e oeeeoe oo 3
2.3 NRISIM VR oo 4

CHUONG 3: KHUNG TIEU CHUAN AP DUNG .......oooooooooooooo 4

CHUONG 4: CAC PHUONG AN THIET KE ..o 5
4.1 Phurong &n thif BRAL: ..o 3
4.2 Phuong an thit 2:.......c.oveeeeeeerioaeenecoeeeeeceeseeoeoe oo 5




PHAN II: THIET KE SO BO 2
PHUONG AN



CHUONG 1: Thiét K¢ So Bo Phuong Anl _~__ GVHD: ThS Pham D¢

CHUONG 1: THIET KE SO BO PHUONG AN 1

1/2 CHINH DIEN CAU 142 GIFA CAY
T 1300 TL 300
PHEM W BUCING BAY CAU, L=13163 FHAM VI CAU BEH GOTCAY 122 0 L=23680 mwwommudu%.ﬂms

I 1o T 0 ijs-o 08 T 1
I T

L,

Hinh 1.1: Bé tri chung phuong dn 1

1.2 S liéu thiét ké két chu nhip chinh:

Chig¢u dai toan dém: L=30m

Khoing céch tir d3u dAm dén tim géi: a=0,35m

Chiéu dai tinh toén: | L,=1-2a=30-2.0,35=29,3m
Tiéu chuén thiét ké: TCVN 11823:2017

Tai trong thiét ké: 0,65HL93

Chiéu rong phin xe chay: B=11,5m ;
Chiéu rong 12 b6 hanh: K=2x1,5m

Bé rong cdt lan can: b=2x0,3m

Téng bé réng toan ciu: B+K+b=11,5+2.1,5+2.0,3=15,1m
Két chu nhip: Gian don

Loai ddm: Super T céng trudc




CHUONG 1: Thiét K& So B Phuong An 1

MAT CAT NGANG CAU

1/2 MAT CAT AU CAU

TL1:50

112 MAT CAT GIJA CAU

15100

GVHD: Th S Pham D¢

_hsm

-BE TONG ASPHAL DAY 70MM
E-NHUA DINH BAM

t-PHONG NUGC RADCON #7
2% E-BAN MAT CAU DAY 130MM

Lﬁé 650-| 85 I

2 200 i 2400 4

.

Hinh 1.2: Mdt cat ngang cau phwong dn 1

1.3 Vat ligu sir dung:

1.3.1 Bé tong:

Cudmg d6 bé tong thidt ké dugc néu trong bang sau:

Bang 1.2: Cudng d6 bé tong céc b6 phin

Cot lan can, & bd hanh, bo via
Ban mit cr’—.“tu, mb try, dam ngang 35
Déam chinh 50
Bé tong 16t 10

1.3.2 Cét thép:

Thanh va c6t lan can sir dyng thép M270, cép 250

Cét thép thuong:

Thép tron c¢b g&s cp AlL (CII) ¢6 gi6i

han chay 280 MPa, TCVN1651:1985

Thép tron c6 gir cAp A (CIII) ¢6 giéi han chay 400 MPa, TCVN 1651:1985

Cot thép du vmg luc

Cap stz dung 13 cdp du Ung luc cia VSL ¢é dudng kinh 15,2mm va ¢ d6 chiing

thép, dién tich 1 tao cap A = 143,3 mm?

Cudmg @6 chiju kéo tidu chudn
(3161 han chay

Modul dan héi cia cép

SVTH: Ngb Quy Bach
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CHUONG 1: Thiét K& So B6 Phuong An 1 GVHD: Th.S Pham Dé
e-——-———- -

1.4 Giai phap két cau:
Chiéu rong phan xe chay: B=11,5m

Chiéu rong 1& b hanh: K=2x1,5m

Bé rong cot lan can: b=2x0,3m

Téng bé rong toan clu: B+K+b=11,5+2.1,5+2.0,3=15,Im
Song cip Y

Véi yéu cu dé bai va mit cit ngang song, ta s& thiét ké ciu gdm 3 nhip, mdi
nhip gdm 6 dim super T, khoang céch giita 2 ddm la 2,44m
Cac dim super T dugc thiét ké cang trudc & nha may va van chuyén dén céng

truong

Véi nén dat twong dbi yéu nén ta sir dung gidi phap méng coc khoan nhbi

1.5 Phwong 4n thi cong:
Dé tang nhanh téc d6 thi cong, ta chon 2 huéng thi cong song song tir 2 bdr

1.5.1 Thi céng coc khoan nhéi:

Céc thiét bi thi cong coc khoan nhdi nhur cin cAu, may khoan, éng vach,..s& dugc
dwa dén vi tri thi cong bang sa lan

Poéng khung san dao dinh vi, sau khi dinh vi ta tién hanh cac budc thi céng coc
khoan nhoi

1.5.2 Thi céng vong viy coc vdn thép va do bé tong bit ddy

Do két cdu md, tru duoc thi cong dudi nude nén ta s& thi cong vong vay coc van
thép dau tién

Coc van thép va may ép coc s& dugc van chuyén dén dia diém thi cong bang xa
lan

Sau khi thi cong vong vy coc van thép s& tién hanh bom hit nude bing may bom
va tién hanh d6 bé tong bit day

SVTH: Ngd Quy Béch MSSV:1151110009 Trang 9



CHUONG 1: Thiét K& So Bd Phuong An 1 GVHD: Th.S Pham Pé

{{FAYAYAYAYAYAYAYAYAYAVAYAVAY N
- =
- =
- =
] =
= =
= =
r:; ] 1 ] :j

IELTAYAVAYAYAVAYAVAYAVAVAVAYATAYAY

Hinh 1.3: Mat bc%ng vong vdy coc van thép
1.5.3 Thi cong mé, tru:
Trudce khi thi cdng mb try, ta tién hanh dap du coc, vé sinh hé méng
B tri cbt thép md, tru, ip dit van khuon....dd bé tdng mé, tru

Bé tong mo s& duge do bing xe bom cd voi tir 2 bén bo; bé tong tru cau duge do

béing can cdu trén sa lan.

1.5.4 Thi cong két cdu nhip:

Dam super T s& duge dic & nha may, vin chuyén dén cong trudng sau do lao Hp
bing cong nghé gid 3 chén,

Ut diém chia céng nghé 1a thoi gian thi cong nhanh va giam duge chi phi xdy
dung do khéng phai xiy dung hé da giao try tam, khdng gy can trd giao thong dudng
thuy trong qua trinh thi cong

i

7 S XL TR
Hinh 1.4: Phwrong dn lao ddam bdng gia 3 char
1.6 I'ru cau:
Tru cAu chon loai tru tudng thén hep, hai déu tru dwoc vat tron dé tao dang r&€ nuée

tbt, tranh tao thanh cac dong xody nude gin try, gidm lam x6i 1& boy séng

PSS O X PP
SVTH: Ngb Quy Bach MSS5V:1151110009 Trang 10



CHUONG 1: Thiét Ké So B Phuong An 1 GVHD: Th.S Pham D¢
#

MAT CHINH TRU T2 MAT BEN TRY
TL 1:65 TL165
3500
90 154 30
[ g
g
h e [id 5900 H 0 = -]

MNCN: +29,8TM|

MNTT: +27,11M

9800
8800
13850

MNTN+22,50M
CDDiB+21.DZM|

2000
|
|

H

o
E
]
q
|
|
]

'_,;lﬂﬂl 4000 56-10_0 4000 |&:|

—D O

[ | 1
—_ — (-
B A

e g )

Hinh 1.6: % Xa Mii va ¥ Bé Tru

1.7 Mo chu:
M& ciu chit U bing bé tong cbt thép, cho phép giam bé day cac tudng do bb tri cbt
thép dé cac tudng c6 thé chiu ubn duge

Bé mb dy dinh bb tri 8 coc khoan nhdi

#
SVTH: Ngé Quy Bach MSSV:1151110009 Trang 11




CHUGONG 1: Thiét Ké So B$ Phuong An 1 GVHD: Th.S Pham

MAT CHiNH MO
TL 180
15100
:1(%450 i ‘ 5x2440=12200 f 450 |
i i
1 []
g
8
gl &
g
| !
RGN NN i I
o0 | 30400012000 IR
15100
MAT BEN MO
TL 1:80
5530
980 3000 850
| H |
g
% |
- T - B
2 / 1
g [ue]
3 / g
g

J LR NN

goo | 2%2000=4000 | 800
5600

Hinh L 7: Cau tao so bé mé cdu
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CHUONG 1: Thiét Ké So B6 Phuong An 1 GVHD: Th.S Pham D¢
#

O O

O O

Hinh 1.8: % Bé mé va % Mt Trén Mo

1.8 Goi chu:

G&i cAu du dinh st dung gdi cao su ban thép, 13 loai gbi c6 cac ban thép day Smm
nidm gifta cc 16p cao su, nhiy cac tinh chét clia cao suma tiét dién diu dam c6 chuyén
vi Xxoay va chuyén vi truot

Kich thude gbi : 250x450x52 mm

Trong lugng gbi: 17,5 kg

Chiu duge luc doc V= 1000kN, goc xoay R=0,002 rad

Chuyén vi t6i da Aw=16mm

oA
-—} lil ’57'—1 -B La: Total width;
, —_— [==] Lb: Totallength;
” Iy o T . Total thickness;
l————' A Rubber piaca A.: Maximum horizontal displacement;
£ B Sleel plate w : WEIght'
4 LSl g V . Vertical force;
Structure drawing of GJZ reclagular bearing R : Rotation

Hinh 1.9: Chi tiét g6i cao su

1.9 Van khuon:
Dy kién str dung véan khudn thép duge ghép tir cac thm day tir 4-5mm, c6 kich
thude duge thiét phit hop véi cac clu kién

SVTH: Ngb Quy Béach MSSV:1151110009 Trang 13



Thiét K& So B Phuong An 1 _ GVHD: Th.S Pham Pé

F
3 T I I g1 10 II It II gl | 1T III
g8l 1 | I [|28l|| I II II I || 8g||| HI III
2l 1 I | 2] 11 II II I gl I I
T T 50 500 500 W, __ 5% 0
| 1500 i L 2000 T | 1160 :

Hinh 1.10: Céu tao so bd van khuon

1.10 Khe co gidn:

Khe co gidn dy dinh la khe co gidn dang rang luge

Loai khe co gidn ndy ¢6 nhiéu dic tinh t6t Vi dy : xe chay qua ém thudn, strc khéng
dm té)t, dé }ép dét va thay thé, céc dic tinh va con nhidu wu diém nhu: tudi tho cao, lép
dat dé dang, tiéng dn thﬁp, xe chay qua ém thuédn, chirc ning ché)ng nude tbt, dp dung
v&i cac chuyén vi dén 320mm

Loy _l1 £ mu\)wm:n i S Il =0 {* E I Er Ir [ !
7, H 3 F
7 l s
ef | . + + s [+ + + 4]+ il +]F ¥ «
¥ AAAAAAAANAAARAAAAAAN
Wﬂ“ Sl O O e+ o e e ¢ 2o o |2 4|l el e & |
A
! 124 bz oo Cho B L Gl
i T 121 3050 12 amtn 35T
s o \2 2
999
& G o L
)] @ ¢ L
Lﬂ'ﬁg 3250-750 ! 124 !
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CHUGNG 1: Thiét Ké So Bé Phuong An 1 GVHD: Th.S Pham D¢
M

CHI TIET KHE CO GIAN
e Ll o Vira Khing Co Ngét
170 280 5 50 125 125
Vita Khéng Co Ngét [d122 | Dl‘ I | 4191
e = F
: A 7707
d12-3 d12-4 Ct Thép Chér Ban Mt Cu
C6t Thép Cher wécém o
W NL
70110070
240

Hinh 1.11: Khe co gidn dang rang luoc

1.11 Lan can, 1& b hanh:

Thanh lan can va c¢dt lan can dugc lam bing thép CT3 ma k&m. Ct lan can duoc
¢b dinh vao tudng nho bu 16ng

L& b hanh rong 1500mm

MO BUN LAN CAN TREN MO VA 1/2 CAU

TL1:30
f 120DUN LAN CAN TREH TUONG CANH L=4550 1% 140 DUN LAN CAN TREN 172 CAU L=48840 "e
] (200, 1830 . 230 mﬂ !maI 220 + 230 + 21x2,0m=42m
= o .
%
Fla = =
Ey

Hinh 1.12: Médun lan can trén mo va %: cdu

O cAUTAOLE BO HANH
» TL 1:20
" O
g |
[ I
300 J 1250 l 250
1800

Hinh 1.13: Cdu tao 1é b hanh

R R R ———— ]
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CHUONG 1: Thiét Ké So B Phuong An1 GVHD: Th.S Pham D§

140 145 130
Chi Tidt T2 j R !
0T TN TR
r
Ong Lién Ké = / g
) wy
Chi THt T1 4B g @ £ | =
Chi Tigt T3 \
T fo) o]
7k . % i
J— — 1 __ y Lol
X 5 J] 5 X 190 180
190 e L
Cél Lan can Chi Tiet T1 Chi Tiet T2
1700x130x5 780x180x5
106 350
I j 300 50
1
O

ONG LIEN KET BULONG LAN CAN

TL 1:10

TL1:10

Hinh 1.14: Céu tao oot lan can

1.12 Ban mit cau:

Béan mit cu sir dung bé tong co cudng 46 Fc=35 MPa, bé day 180mm
D¢ déc ngang 2%, duge phi bén trén 14 16p phong nude radcon#7

Trén cimg 13 16p bé téng nhya hat min day 70mm

MAT CAT NGANG CAU
112 MAT CAT BAU CAU 1. 150 112 MAT CAT GIOA CAU
11500 , 1500 .mi{
| }

8 TONG ASPHAL DAY 70M

; - Jzzzmsémﬂ
el @ s e - BAN MAT CAU DAY 1600 %’é )
. T e L T, e . |- PR - I R RO - —

1450 4 2040 | 2440 | 120 20 2400 £ 2400 k1l 2650
7550 7550

15100

Hinh 1.15: Mt cdt ngang cdu
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CHUONG 1: Thiét K& So B$ Phuong An 1 GVHD: Th.S Pham D¢
M

LUGI CHANRAC  ONG THOAT NUGC

i

i

150
130

q

Hinh 1.16: Chi tiét ong thodt nudc

1.13 DAm ngang:

DAm ngang stt dung bé tong c6 cuong do fc=35MPa.

Cbt thép All, gidi gian chay £y=280MPa

DAm ngang s& dugc thi cong sau khi lao 15p ddm chinh, cbt thép dAm ngang s&

duoce nodi vao dam chinh bang cac ong ndi

CAu tao dim ngang:

, 1420
_.oq 1220 _10%‘
[ |

75

£

600
750
750

1540 | 950
Hinh 1.17: Ddm ngang
1.14 DAm chinh:

1.14.1 Céu tao dam chinh:

Miit cit dau dam:

B1=1220 -
=
B82=1220 L
T
4
—ur-
T
ol o
B3=1020. 3| 8
IX r %

B4=890

Hinh 1.18: Mt cdt ngang dau dam

SVTH: Ngb Quy Bach MSSV:1151110009
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CHUONG 1: Thiét K& So B6 Phuong An 1 GVHD: Th.S Pham D¢

M3t cit tai doan dém dic:

B1=2400
B2=1220 ,

75

Riz!?& H1

B3=1020

H3=1250
1400

B4=700

I 1

Hinh 1.19: Mgt cdt ngang doan ddm ddic
Miit cit tiét dién giita dAm:
. B1=2400 ,
, B2=1220 , ‘
]

H1=75

i B5=770

1

B6=770
| B3=1020

BY=505

Ha=3

525 !H4—'-3é0

1
H3=1250

hr=bo | He=s0d s

B4=700 l

Hinh 1.20: Mdt cdt ngang tiét dién hdé

Cau tao vach ngin:
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CHUONG 1: Thiét Ké So B Phuong An 1 GVHD: Th.S Pham D¢

VACH NGAN
TL 1:30
. 70 0
r B
g N
- il |
T ijrmi;?s bd 88 LZ_@

Véach ngin dam

E_— e e . s e e s s e =
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‘GVHD: Th.S Pham D§

CHUONG 1: Thiét K& So B§ Phuong An 1

MAT CAT DAM CHINH

L 150
3o

Trang 20

MBSV:1151110009
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GVHD: Th.S Pham D¢

r

So B§ Phuong An |

¢

CHUONG 1: Thiét K.

MAT CAT il MAT CAT ili-Ht MAT CAT IV-IV
TL1:35 TL125 TL1:28
2400 s 200
1020 FI.. . _“Uslo 4, 1020 _ ﬁ _ E _ 1020 -
] ] T - — B 5
5(& oL

pREL T T T I 1T 1T a8

V31 O TS i K
(MK 0 1Y W] T

_s_L|1
i

AL I I I v
H2hal e TTHAnS: 121 e3od
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fatseelitees
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Cixtal felsigirial Hofil
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CHUONG 1: Thiét K& So B6 Phuong An 1 . GVHD: Th.S

CHUONG 1: THIET KE SOBOQ PHUONG AN 1 ..o, 7

1.2 86 ligu thiét ké két cAu nhip chinh:..........cooeeveeeveerscrereeeseereeereeseesee s 7
L3 VAL TEU ST dUNE! .ottt et e enee s er e et 8
L3 B N ettt ettt e areane 8
13,2 COLTNEP . cevuivieeeeeecteeee et st er e sen e ernen 8

1.4 GHAL PhADP KEE CAUL L.uvoiveeriveseseite et ene et eess s ereenes e res 9
1.5 Phurong a4n thi CONE: ...c..coceiiiiiiicre ettt e 9
1.5.1 Thi ¢6ng ¢ Khoan nhSi: ............vcceeveevveiivecreeeeeer s eesesees s 9

1.5.2 Thi c¢dng vong vay coc van thép va db bé tong bit day .......coceevvevereene.. 9

1.5.3 Thi €ONE MO, Tl 1..veveeecveveesceieonsreeereeseessesesneesesesesseeeesseeseeseeseeeses 10
1.5.4 Thi cOng k&t CAUNRIP: ....co.ovvvrieeieeeeseee et 10

1.6 THU CAUZ 1ottt seea e se e eesesesess s e s en s s 10
1.7 M8 CA: vt et e e s ee e eeeeeeneeene. 11
1.8 GO CAUL 1ovvvocvevveisive e e eneesscess e sress e st e s ees s 13
L9 VAR KNUON: c.oiiiiiiiiiiiccee ettt v vt e s tta s s e s esaseteaessennees 13
LIO KBE €O SIANI ..ottt e et e et ea s e e e 14
111 Lan can, 18 D6 DANK: ........ceiveeeeeeeer s eessescereeses s eesesese e s 15
TI2 BAN I CAUL 1.evviieiiin ittt ee e ceesve s e e sste s sevaessaseassanesanes 16
1.13 Ddm DZANG . oeiiiiitiiteeiiinr ittt et s et s neseeta e st s e ner st ase e bt be s s e arrreessraees 17
114 DAM CHINN: L..vvoivieoeeeeeee e ae s eeseee e e s ee e se s 17
1.14.1 CAu ta0 dAM ChiN:........cveieiveeeeer s 17

DANH MUC HINH ANH

Hinh 1.1: B tri chung pRUONEZ AN 1.ocvviiiiere et eee e e ee s 7
Hinh 1.2: Mit cit ngang cAu phuong A1 L..........eeeeeeveereeereeeeeereeeeeseeeseseeseseenn 8
Hinh 1.3: Miit bing vong VAY cOC VAN ThED ..o 10
Hinh 1.4: Phuong 4n [ao dAm bAng gid 3 chin .....c.coveeveeveereereeeereeoree e s, 10
Hinh 1.5: CAU 20 SO BO 11U CAUL ....voveeeeeeeeeee et 11
Hinh 1.6: %5 X4 MU VA % B8 TIl..ouoveerceeeeeeeeceeeeeeeeteeeee e eseeeeeeenaneon. 11

e )
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CHUGNG 1: Thiét Ké So B6 Phuong An 1
ﬁ

GVHD: Th.S Pham Dé

Hinh 1.7: CAu t20 SO DO MO CAU ...ovviveeeeeeieeericeeereieeaeieseeseseesesasseseses e sssssassssases 12
Hinh 1.8: % B2 m8 va ¥ Mt Tr8N MB .......comecreiessimssmsssosssissssssssssssssssorassssasnes 13
Hinh 1.9; Chi ti8t 261 CA0 SU.....vvrveerrerirrserssssseseeseessesessessssssssssassssessssssssssssess 13
Hinki 1.10: Chutat 50 B VAN KOO s omemmreomsamsmsasssnns 14
Hinh 1.11;: Khe co gifin dang rang IrQC........cveieniennnieiniciiniiicniinn 15
Hinh 1.12: Modun lan can trén MmO VA Y2 CAU......cveeeerrerereerseresserssenessnssnsssannes 15
Hinh 1.13: CAuta0 18 O hANN........eveeereeceeeeenrcirieieicsemseienessssssssasssssssssasenes 15
Hinh 1,14 CROTHG BOCTANCHIY ...cconsvssuinmsmimmmsso sasssssms st e msammmons 16
Hinh 1.15: Mt CAt NEANE CAU ...evecververereserensereaseeseesesssissssssessassaessssassssssssssas 16
Hinh 1.16: Chi tiét 6ng thOAE NUGC ......cvevrveeeeesereermeieseasssssassssssssssssssssssssseses 17
I 117 DRI GANE. «rev s mmmsssissssinssss s sids st sssssisasss sss ssaessssguassossansissnssnasess 17
Hinh 1.18; Mt ¢t ngang A3 dAM ...v.erererenscsiossosssssissssssssamsssssssssssaassessssssss 17
Hinh 1.19: Miit ciit ngang doan dAm @AC .......evvevereevrevceeereeresseeeieseissssssessenes 18
Hinh 1.20; Mt ciit ngang tiét diBn hd .......ceveeereererereerminieimnmnersnnassssssessssesens 18
Btk 1,212 VACABOTO: AR ... ocesmnnersons isois i G s By s mwsssosssnsy 4 P
DANH MUC BANG BIEU
Bang 1.2: Cudng do bé tong cac bl phan ... 8

SVTH: Ngb Quy Bach

MSSV:1151110009 Trang 23




Chuong 2: Thit K& So B6 Phuong An 2

GVHD: Th.S Pham D¢

CHUONG 2: PHUONG AN CAU DAM THEP LIEN HOP BE TONG
COT THEP NHIP GIAN PON

142 CHINH DIEN CAU

112 GIPA CAU

FHAM VI DUONG BAU CAUL=E7S1

Sé1Kdacd, s K oo lln
-

= Sit gy pha cli, sét bloiln il mim,

ying, rim 1ash D oy nda clng

Ry oA Sétbéo pha cit nda xim

A3 den Dlo mfmnha

[ 1] S41 gly phacit, st béo tn o), nda,
virg, s z=h, Dba o, i o)

Citgramlusiavisg xin
B Ctia, it

Hinh 2.1: Bé tri chung phuong én 2

2.3 So' 6 két ciu nhip:

SVTH: Ngo Quy Bach

Chiéu dai toan dam:

Khoang céch tir diu dam dén tim gbi:
Chiéu dai tinh toan:

Tiéu chun thiét ké:

Tai trong thiét ké:

Chilu rong phén xe chay:

Chiéu réng 1& bd hanh:

Bé rong cot lan can:

Tdng bé rong toan ciu:

Két cau nhip:

Loai dam:

MSSV: 1151110009

=30m
a=0,35m
L,=L-2a=30-2.0,35=29,3m
TCVN 11832:2017
0,65HL93
B=11,5m
K=2x1,5m
b=2x0,3m
B+K+b=11,5+2.1,5+2.0,3=15,1m
Gian don

Dam Thép lién hgp

Trang 24




Chuong 2: Thiét Ké SoBO Phuong Anz ________ GVHD: ThS Pham D

MAT CAT NGANG CAU
TL 1:50 ~
142 MAT CAT DAU CAU 5100 1/2 MAT CAT GIOA CAU
0 o 00
- Wi AUa f
i=2% 2% I-EAN MAT CAU DAY 180MM 1%
g et .1

2440 i 2040 | 2440 | 2440 ! 2440 1450
15100

Hinh 2.2: Mt cdt ngang cdu phwong dn 2

2.4 Giai phép két ciu:
Chiéu rong phén xe chay: B=11,5m

Chiéu rong I& b hanh: K=2x1,5m

Bé rong cOt lan can: b=2x0,3m

Téng bé rong toan ciu: B+K+b=11,5+2.1,5+2.0,3=15,1m
Séng cip \%

Vi yéu ciu dé bai va mit cét ngang séng, ta s& thiét ké cAu gdm 3 nhip, mdi
nhip gdm 6 dim thép, khoang cach giita 2 dim 13 2,44m
Cée dam diroc gia cong, lap rap tai cong truong

Véi nén dat twong d6i yéu nén ta sir dung gidi phap méng coc khoang nhdi

2.5 Phwong &n thi cong:
Dé ting nhanh tSc d6 thi cong, ta chon 2 huong thi c6ng song song tir 2 by

2.5.1 Thi cong coc khoan nhéi:

Céc thiét bi thi cong coc khoan nhdi nhu cin ciu, may khoang, éng vach,..s& dugc
dua dén vi tri thi cng bing sa lan

Péng khung san dao dé dinh vi, sau khi dinh vj ta tién hanh céc buéce thi cdng coc
khoan nhdi

2.5.2 Thi céng vdng vy coc vin thép va d6 bf thng bit ddy
A A J{ - ~ o r A g b ~ hY Fa) I
Do két cau md, tru durge thi cong dudi nude nén ta s& thi cong vong vay coc van

thép dau tién
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Chuong 2: Thiét K& So B Phuong An 2 GVHD: Th.S Pham Dé

e L e

Coc van thép va may ép coc s& duge van chuyén dén dia diém thi cong bang xa
lan

Sau khi thi cong vong vay coc van thép sé tién hanh bom hut nudc bing may bom
va tién hanh d6 bé tong bit ddy

FAYAVAYAYAVAVAVAYAYAVAVAVAVAVAY,

a.. |

1 \VAYATAYAVAYATAVAVAVAYAVAVAVAY

I

AVAVATAVATAVAYA
LTATATAVAVAVAN

T

Hinh 2.3: Mt bang vong vdy coc van thép

2.5.3 Thi cong md, tru:

Trudce khi thi cong md try, ta tién hanh dap dAu coc, vé sinh hé méng

B tri c6t thép md, try, lip dit van khudn... .46 bé tong mo, tru

Bé tong mb s& dugc db bing xe bom c6 voi tir 2 bén bd; bé tong tru cau duge dd
bing cin cau trén sa lan.
2.5.4 Thi céng két ciiu nhjp:

Dam thép s& dugc lao 1ip bang cong nghé gia 3 chin

Sau khi lao 1ép s& tién hanh thi cong cac hang myc nhu 1ap dit lién két ngang,v.v..

U diém coa cong nghé 1 thoi gian thi cdng nhanh va giam dugc chi phi xdy
dung do khong phai xy dung hé da gido try tam, khong gdy can tr¢ giao thong duong
thuy trong qua trinh thi cong

b

Hinh 2.4: Céng nghé gia 3 chdn
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2.6 Tru chu:
Tru ciu chon loai try tudng than hep, hai ddu try duge vat tron dé tao dang 18 nuée
t6t, tranh tao thanh cac dong xody nude gan try, giam lam xéi 1o b séng

L)
e Jr Sz 120
' % i

— f— 3‘1‘&'] gLTmT — | — i

] —él_ T ¥ T
LI | | a5 7 0

11800
o]

11500
B0

g
z

Hinh 2.5: Cdu tao so bé tru cdu phuong dn 2

O Q

=)
=

W[

=
=

O Q

Hinh 2.6: 2 Xa Mii va % B¢ Tru phuong dn 2

2.7 Mé cu:

M& cau chit U bing bé tong ¢t thép, cho phép giam bé day céc tudmg do bd tri cbt
thép dé cac tuong c6 thé chiu ubn duoc

B¢ m6 du dinh bb tri 8 coc khoang nhéi
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Chuong 2: Thiét K& So Bo Phuong An 2 GVHD: Th.S Pham Dé

14600
1200 5x2440=12200 1200
qi=500 | [ c1=50
8
- | — | ] [ —1

6380
3000

2000

1 1 111 T

1300 | 3%4000=12000 | 1300
14600
4880 i
[0 0 | esa.,
™ I [N
v—!' m—lg
¥ g
=] _lg
g

i

800 | 4000 | 200
56500

Hinh 2.7: Cdu tao so bo mé cdu phuong an 2

O O

O O

Hinh 2.8: % Bé mé va ¥ Mt Trén Mo
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Chuong 2: Thiét Ké So Bo Phuong An 2 GVHD: Th.S Pham Dé
2.8 Goi cau:

Géi cdu dy dinh sir dung gdi cao su ban thép, 1a loai gbi ¢6 cac ban thép day Smm
nam gitta cac I6p cao su, nhd cac tinh chét ciia cao su ma tiét dién ddu ddm c6 chuyén
vi Xoay va chuyén vi trugt

Kich thudc gbi : 250x450x52 mm

Trong lugng gbi: 17,5 kg

Chiu dugce lye doc V= 1000kN, gbc xoay R=0,002 rad

Chuyén vj t6i da Ap=16mm

L oA
= e —— |-u-J B La: Total width;

| = | [==7 Lb: Totallength:
. I - T . Total thickness;

i A Rubber piaca A Maximum horizontal displacement;
= N — W Weight;
: Steel plate V : Vertical force;
R

: Rotatlon

=

Structure drawing of GJZ rectagular bearing

Hinh 2.9: Géi cao su

2.9 Van khuon:
Dy kién st dung van khuén thép dugc ghép tir cac tAm day tir 4-5mm, ¢6 kich
thude dugce thiét phit hop véi cac cAu kién

FT {
gl 1 I 1 2| 1T IT I II 2| I I
28| 1 I L||B@|[| T [(| O ||| I ||| 1T || 2@||| I 11
I I | 2| 1T II II II g([| IIT 111
500 | 500 | 500 |_o00 500 500, 50 | * 590 ;580
L 1500 | L 2000 . il 1180 X

Hinh 2.10: Kich thude van khuén

2.10 Khe co gidn:

Khe co gidn dy dinh la khe co gifin dang ring luoc

Loai khe co gidn nay c6 nhiéu dic tinh t6t . Vi dy : xe chay qua ém thuén, strc khang
Am tbt, d& 13p dit va thay thé, cAc d¥c tinh va con nhidu wu didm nhu: tudi tho cao, !:”'w.p
dat d& dang, tiéng &n thép, xe chay qua ém thuén, chiic ning chbng nuée tt, ap dung
v6i cac chuyén vi dén 320mm

e
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51500

3 <l' 50 :\a:l,:srm I 9% [5' E=] = 33984 ,4_ 750 ]
\ | }M. dizi ‘,ﬂ_ﬁtm;_wwm | i | | |
1 cancl
|
ry * * * * * * * o * * * * * * *
% 1 l-l T F 1 1T r I -I ¥ * s * @ * * * * * * ° 3 * * * i
AT IBBIIRRiINREN
Y o S = | el I g |
125 3A50-T50 1241 IEO-TH 124 o 2250-15
B e " ——
999
o & & &
& @ & &
!_ 125 ! 3x250=750 ! 124 J'
50 L L Vira Khdng Co Ngét
170 280 5 50 125 125
Vira Khdng Co Ngét T d12-1
il
o i i YA = ¢4 LRGPP =
d12-3 d12-4  |COt Thép Cher Ban Mt Cau
CHt Thép Chey M6 C3
A v
70|10070
240

Hinh 2.11: Chi tiét khe co gidn dang rdng luoc

2.11 Lan can, I& bd hanh:
Thanh lan can va ¢t lan can dugce lam bang thép CT3 ma k&m. Cot lan can dugc
¢ dinh vao tudng nhd bu 16ng

L& b6 hanh rong 1250mm

MO BUN LAN CAN TREN MO VA 1/2 CAU

TL1:30
MODUN LAN CAN TREN TUGNG CANH L=4600 MO BUN LAN CAN TREN 112 CAU L=56740 ‘,

109
2100 N 2100 0] [, 1540 : 3001, 9m=5Tm
Ll T 1

Hinh 2.12: Médun lan can trén mé va cdu

SVTH: Ngo Quy Bach MSSV: 1151110009 Trang 30




GVHD: Th.S Pham D¢

Chuong 2: Thiét Ké So B Phuong An 2

CAU TAO LE BO HANH
o TL 1:20
]
. 8
g 1%, g
w = L)
300 i 1250 | 250
1800
Hinh 2.13: Cau tao 1é bo hanh
140 140 130
Chi Tiét T2 . 1 RR | .
9%- --p Ehm\er
Ong Lién Ké S g
Chi T T1 Bl e = Rs3 / 2
el L LI -4 : : ‘—___“ —-'l‘-—
OF )"
X 5 [m| 5 X T{w]| lso]
190 . -
CotLon can Chi Tiét T1 Chi Tigt T2
1700x130x5 780x180x5
108 aso
l 50

O ——==
ONG LIENKET ~ BU LONG LAN CAN
TL10 TL1:10

Hinh 2.14: Cdu tao thanh lan can

2.12 Bin mit ciu:
Ban miit ciu sit dung bé tong c6 cudng d6 "c=35 MPa, bé day 180mm

D6 dbe ngang 2%, dugc phi bén trén la 16p phong nuéde radcon#7

Trén cling 1 16p bé tong nhira hat min day 70

SVTH:Ngd Quj Bach  MSSV: 1151110009  Trang 31



2885

Chuong 2: Thiét K& So Bé Phuong An 2 GVHD: Th.S Pham D¢
ﬁ

MAT CAT NGANG CAU
TL 1:50 L
1/2 MAT CAT PAU CAU 15100 1/2 MAT CAT GII’A CAU
11500 1500 Sl)d
b { i |
_BE TONG ASPHAL DAY 70MM
o T [Ehemomor e

1250
J
A
J
bl

us0 | 2040 | 2440 ) ! 2440 | 2440 | 2440 | um
15100

Hinh 2.15: Mt cdt ngang cdu phuong dn 2
2.13 DAm thép lién hop bé téng cot thép:
2.13.1 Kich thwée dim:

_ Chidu cao ddm dugc chon theo kinh nghiém nhu sau:

d =0,033L, =0,033.29300 = 966.9,2mm
JH > 0,04L = 0,04.30000 =1200mm

H= LL +LL = ——1—30000 + L30000 =1200+1500mm
L 25 20 25 20
410
_ Tachon: Fﬂ 310 ﬂ
Chiéu cao dam thép lién hgp: 1480mm | |
Chiéu cao dam thép: 1250mm ] % T
o= !
Chiéu day ban bé tong: 180mm
Chiéu cao phin vit: 50mm
Chiéu rong canh trén: 310mm sl e
Bé day canh trén: 30mm "
Bé day suon ddm:14 mm
Chidu cao suon dim:1176mm
3 — ———
1 470

Chiéu rong canh dudi: 470mm
B& day canh dudi: 44mm-
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2.13.2 Suon tang cwong

SUGN TANG CUBNG TRUNG GIAN

1080
010

S TN 2K
L |

5080,

SUGN TANG CUONG GO

BUING HAN 1M
103 50

ki)
120

_

0,

SUON TANG CUGNG DAM NGANG

31

H1T Y

£1TNG HAN 1M

3
693
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SUGN TANG CUBNG TAI VI TRI CO DAM N

3, Mo
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b = =
& = 3 ool X
Fr' o o
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o o|—
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0150 0]
110 m
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DUBHG KN 10HH
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1
VAT 3030

0
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o
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Hinh 2.16: Chi tiét cdc swon ldng cuong

2.13.3 Lién két ngang:

L

868

THANH GIANG TREN, DUGI, XIEN L100X100X10

TY LE 115

1950

h@. 111
1

CES

1550
HGL " i i&ﬁ.UL] 3
%vg: a o 000000
) ~
N __ Bl L60
iy B
ﬁ o 0 o o

Hinh 2.17: Chi tiét cdc thanh gidng
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DAM NGANG
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Chuong 2: Thiét K& So Bd Phuong An 2

1/2 HINH CHIEU CANH CAU
TY LE 170

-

[t cf gl iom
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o

L L L
| mw | s | s | v | JF L v | ww | we | e | em | EL.ELI._BIEE
I i 1180
00 |
A
- ¢ ® ~ v a3 £ l
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ﬁ

CHUONG 3: SO SANH LUA CHON PHUONG AN

Pé lya chon mdt phuong an tot nhét ta phai tién hanh so sanh ching vé cac chi tiéu
Kinh Té — K§ Thuat — M§ Quan va diéu kién duy tu bao dudng ciing nhu khai thic kha

nang ctia chung.

3.2 V& Kkinh té:
Tham khao du toan vét tu, cong, ca mdy,... cia cong trinh duc dim bé tong cot

thép super T dy tmg lyc cang trude nam 2011

3.2.1 Cau dam super T:
Nhur d4 tinh toén trong phén thiét ké so bd va khai toan cong trinh :
Chidu dai ciu : 93,68 m
B& rong cu : 15,1 m

Téng mic diu tu : 47,529,129,166VND dong.
Sufit dAu tu : 33,599,748 VNP ddng/m?

3.2.2 Cau thép lién hop:
Nhur d4 tinh toan trong phén thiét k& so b va khai toan cdng trinh :
Chiéu dai ciu : 90,4 m
Bé rong chu : 15,1 m
Téng mirc dAu tu : 58,497,494,248 VND dong.
Suét diu tur : 41,480,524 VNDdong/m?

3.3 Vé ky thuit:

3.3.1 Céu dim super T:

Thi cong két ciu nhip bang gia 3 chan : wu diém ctia n6 1a thi cong rit an toan
nhung cbng kénh va khd phiec tap.

Ban canh dAm cimg tao san cong tac cho cdc cong viéc dudi mat cAu ngay sau khi
dm dugc dit vao vi tri, tao sy an toan cho cong nhén.

Do tiét dién c6 dang hop nén kha ning chéng xoén tot va momen udn ngang kha
16n c6 tinh én dinh cao khi lp dit so voi cac tiét dién khac.
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Mat khéac cdu tric ddu ddm dang khac nén chiéu cao dau dim giam do do so vaGi
dAm thép thi chidu cao kién triic cdu ctia ddm Super — T nho hon.

Ngoai ra do kich thude tiét dién nhod nén c6 thé duc truc tiép ngoai cong trudong
hoic tai c4c xudng rdi véin chuyén dén chinh vi thé dim cé tinh co gi6i hoa, tiéu chuan
hoé cao han ché duge nhiéu khuyét 4t trong cdu kién do duge bao dudng tét.

3.3.2 Céu thép lién hop:

Thi céng bing phuong phap kéo dim va lao dim bang cin cdu thi ciing cAn mét
h¢ théng thiét bj phic tap nhung khéng an todn bing phuong phap gid 3 chén cia
phuong an 1,

Do 1a nhip dédm thép nén chi phi duy tu bao dudng cao trong qua trinh khai thac
sau nay, tudi tho ¢Ong trinh khoéng dam bao trong thoi gian dai.

Tinh thim m§ ciia cong trinh chua cao, khong phit hop véi khong gian kién tric
va khu vire vimg dong béng.

3.4 Vé my quan:

3.4.1 Céu dim super T:

Dém c6 dang mit ddy dang ddm hép vdi it gée canh nén duoc xem nhir tuong
duong véi cdc ddm hop hay ban c6 15 duc tai ché dang dugc wa chudng. Pay céc
nhip va xa mii lién tyc tao hi¢u qua cao vé m§ quan.

Ngoai ra n6 con c6 nhiéu wu diém v& kha néng st dung nhu : giao théng ém
thudn, tranh duge tiéng on.

3.4.2 Ciu thép lién hep:
Khéng ¢6 duge nhiing géc vat canh, va ¢6 nhidu chi tiét va lién két han, lién
két dinh tan hodc buldng nén tinh thim my cda né khéng cao.

3.5 Vé duy tu bao dwéng:

3.5.1 Citu dam super T:

Ngay nay ching ta hiéu BTCT va BTCT du ung Iy 1a loai vét liéu ly tudng co
kha néng canh tranh véi thép trong linh vire x4y dung néi chung va trong xdy dung
clu noéi riéng. Tinh bén co hoc cia bétdng tuy c6 thua kém thép nhung bétong lai cé
kha nang chiu mo1 t6t, co kha ning chong lai céc tac ddng ciia méi truong t6t hon
thép nén trong qua trinh sir dung tranh duoc chi phi duy tu bao dudng
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3.5.2 Ciu thép lién hop:

Céc loai ciu thép — béténg lién hgp do anh hudng clia moi trudng, do 1do hoa
ciia vét liéu, do bi khai thac lién tuc nén din dén nhiéu hu héng.

Nhiing hu hong chu yéu thudong gip trén bé miit cac két chu thép thuong 13 do
su pha hoai bdi hi &n mon kim loai, sy gidm cé‘ip do6 thuong kéo theo sir gidm kha
nang chju lye ctia vat liéu tao thanh, phat sinh sy phé hoai do cac loai tai trong di lai
va do su qué tai trong qua trinh str dung cdng trinh.

Cac hu héng do gi 13 chi yéu khi cic dam thép & cac viing méi trudng khi hau
nhiét d&i n6i chung va vimg ven bién thudng c6 dd 4m rat cao. Ngodi ra con do cdng
tac bd tri hé théng thoat nude khong hop 1y va cong téc sir dung son chdng gi khong
dang theo quy dinh. Pac biét 1a nhén lyc c6 du trinh 4§ dé son bao dudng mdt cach
hoan héo va tiét kiém nhét.

Ngoai ra con cin phai quan tAm dic biét dén cac lién két gitta dim chd, dam
ngang, sudn ting cuong nhu lién két han, lién két buléng, dinh tan ...

3.6 Két lugn:

Xét vé tdng mic diu tu thi 2 phuong an cAu x4p xi nhau nhung tinh dén hét giai
doan khai thac ctia cong trinh thi chi phi duy tu bao dudng cAu thép lai 16n hon rit nhiéu
50 v6i cAu bé tong. Thém nita lai khé khin cho don vi quan ly trong viéc duy tu bao
dudng hang nim. V& my thuat va k§ thuat thi phuvong an cAu didm super T déu t6t hon
phuong 4n ciu dam thép.

Véi cac phuong dién so sanh nhu trén va mong mudn nghién ciru v& két cAu ciu
dim super T nén em chon phuong 4n 1 — dam Super-T lam phuong 4n chinh va s& thiét
ké chi tiét phuong 4n nay.

3.7 Khai toan chi phi 2 phwong dn:

3.7.1 Céu dim super T:
Bang 2.1: Khai toan chi phi cau dim super T

i Pon Khéi il .
STT| Hang muc xay lap y DPon gia Thanh tién
vi lwong

A | Két CAu Phin Trén 25,426,370,875

I | Dém Chinh 15,428,739,181

1 | Bé téng cbt thép C50 m3 913.23 9,361,312 | 8,549,030,958

2 g:l thep thuxdmg i tan 70.18 | 20,559,683 | 1,442,878,553

3 | Céap du tng luc tAn 30.01 32,314,550 | 969,775,793

4 | Van khuon thép m? 6723 664,444 | 4,467,053,877
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II | Géi Cau
1 | Géi gbi 36 11,331,000 | 407,916,000
I | Dam Ngang 856,343,314
1 | Bé tong cbt thép C35 m3 48.08 8,920,547 | 428,892,687
2 E)‘:l thép thuong cdc tn 14741 | 20,559,683 | 303.066,798
3 | Vén khuon thép m? 187.2 664,444 124,383,830
IV | Bin Mt Ciu 6,875,395,543
1 | Bé téng cdt thép C35 m3 299.59 8,920,547 | 2,672,524,652
2 1(;‘:1: thép thudng cdc thn 66.949 | 20,559,683 | 1,376,445,719
3 | Van khuén thép m? 3369.8 664,444 | 2.239,068,398
4 |Bétong nhyahatmin | 100m? | 17.152 | 15,731,555 | 269,828,893
5 | Phong nuéc m? 1715.2 185,125 317,527,881
V | Khe Co Gidn
1 | Khe co gifin m 23 11,582,766 | 266,403,626
VI | Lan Can, Lé B$ Hanh 1,591,573,211
1 | Bé tong cbt thép 28 m? 85.98 1,220,062 | 104,900,931
2 E)‘; thép thudmg cdc én | 20836 |20559683 | 428.378.890
3 | Van khudn thép m> 1083.5 664,444 719,951,147
4 | Lan can thép tan 7256 | 46,632,288 | 338,342,244
B | Két Céu Phan Duwéi 16,372,499,080
I | Mé Ciu 7,825,057,229
1 | B& tong cbt thép C35 m3 509.66 8,920,547 | 4,546,446,214
2 E}‘; thép thudmg cac thn 677 120,559,683 | 1,391,892,621
Van khuon thép m? 467.66 664,444 310,733,663
4 | Bétong 16t C10 m3 16.34 494,496 8,080,065
Coc khoang nhoi
5 | D100 m 706.68 2,218,691 | 1,567,904,666
I | Tru Céu 8,547,441,851
1 | B& tong cbt thép C35 m> 558.52 8,920,547 | 4,982,304,163
a‘“;"i thé FPENTEeY o ;
2 0n aﬁ thép thudng cée ién 89.59 | 20,559,683 | 1,841,931,754
Van khuon thép m> 588.84 664,444 391,250,930
4 | B&tong 16t C10 m> 11.37 494 496 5,621,431
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5 S‘igé‘é“’a“g L m 5978 | 2.218,601 | 1,326,333,573
C | Thi Cong Phu Trg 5,730,259,211
I | Két cdu phan trén 5% 1,910,086,404
I | Két cdu phdn dudi 10% 3,820,172,807
]‘;'2‘3 47,529,129,166
Ty suét von diu tw VND/m? 33,599,748
Bang 2.2:
3.7.2 Ciu dim thép lién hop:
Bing 2.3: Khai toan chi phi cdu dam thép lién hop
STT Hang muc xay lip Pon vi llliqhﬁig Don gia Thanh tién
A | Két Cau Phan Trén 34,159,871,487
I | Dam Chinh 15,650,892,469
1 Thép dam chinh thn | 249.66 49,944,294 12,469,092,440
2 | Thép suon ting cudng thn | 21.549 49,944,294 1,076,265,174
3 Bulong cuong do cao cai 39744 10,000 397,440,000
4 | Thép mdi ndi tin 34.2 49,944,294 1,708,094,855
I Goi cau
G6i cau gbi 36 11,331,000 407,916,000
I | DAm ngang+ giang gié 5,163,164,346
1 Thép hinh thn | 166.392 | 26,944,293 4,483,314,738
2 | Thép tAm tén 16.41 26,944,293 442,249,608
Bulong cuong d¢ cao cai 23760 10,000 237,600,000
v | Ban mit cau 3,814,654,345
1 Bé tong cbt thép C35 m’ | 299.592 1,751,711 524,798,535
2 | Cbt thép thuong cac loai | tdn | 66.949 19,274,483 1,290,403,147
3 | Van khuon thép m? | 3369.840 419,039 1,412,095,889
4 | Bé tong nhya hat min 100m2 | 17.152 15,731,555 269,828,893
5 | Phong nudc m? | 1715.208 185,125 317,527,881
V Khe Co Giin
1 Khe co gign m 23.000 11,582,766 266,403,626
vi | Lan Can, Lé Bj Hanh 1,094,630,617
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1 Bé téng cbt thép 28 m’ 85.98 876,593 75,369,492
2 | Cétthépthuong cacloai | tn |20.83587| 19,274,483 | 401,600,630
3 | Van khuén thép m® | 1083.54 419,039 454,046,002
4 | Lan can thép tin | 7.255536 | 22,550,297 163,614,493
B | Két Ciu Phan Duéi 7,274,797,606
I | Mé Ciu 3,513,317,284
1 Bé téng cbt thép C35 m® | 509.66 1,751,711 892,776,915
2 Cot thép thudong céc loai | tan | 52.077 19,274,483 1,003,757,271
3 | Van khuén thép m? | 467.66 100,885 47,179,741
4 | Bétonglot C10 m’ 16.34 3,216,603 52,559,300
5 | Coc khoang nhdi D1000 m 706.68 2,146,720 1,517,044,059
II | Tru Ciu 3,761,480,321
1 Bé tong cbt thép C35 m | 620.61 1,751,711 1,087,129,225
2 | Cotthép thuong cacloai | thn | 68.915 19,274,483 1,328,301,022
3 | Van khuén thép m? | 259.45 100,885 26,174,536
4 | Bétong 16t C10 m? 11.368 3,216,603 36,566,347
5 | Coc khoang nhdi D1000 | m 597.8 2,146,720 1,283,309,190
C | Thi Cong Phy Tre 7630107945
I | Két cu phan trén 5% 2543369315
IT | Két cdu phan duéi 10% 5086738630

Téng VND 58,497,494,248
Ty suit von diu tw VND/m? 41,480,524
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Chuong 1: Thiét K& Lan Can, L& B Hanh GVHD: Th.S Pham Pé
M

CHUONG 1: THIET KE LAN CAN, LE BO HANH
1.1 S lidu thiét ké:
_ Thanh lan can va c6t lan can sir dung thép M270, chp 250 co:
+ Khdi luong riéng LY = 7,85.10° N/ mm”°.
+ Cudng do chay : f, =250MPa = 250N /mm”.
+ Cuong do chiukéo  : F, =400MPa.
+ Mbdun dan hdi thép  :E, =2.10°MPa.
_ Cudng db bé tong f, =28MPa.
_ Khéi lugng riéng bé tong :y, =2,5.10°N/mm’.
_ Mbdun dan hdi bé tong:
f =28MPa = E, =0,0043y" \[F, =0,043.2500*+/28 =28 441,8MPa.

_ Bu long lién két giita cot lan can va phin bé tong cé cudng do chiu kéo
E, =420MPa.

_ Cbt thép 12 bd hanh AIL, c6 f, = 280MPa
_ Heé sb diéu chinh tai trong & TTGH cudng do 1:
N=NpNe-N; = 0,95 (A13.2.1-2)

Trong do:

+ Hg sb xét dén tinh déo : Mp =0,95.

+H¢ s6 xét dén tinh du thia 1, =0,95.

+Heé sb xét dén tinh quan trong :m, =1,05.
Vay hé sb didu chinh tai trong 1="1, MM, =0,95.0,95.1,05=0,95
_ H& sb tai trong & TTGH cudng do 1:

=1,25 yow =L5 4y =L75

“Yoc
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1.2 Thiét ké thanh lan can:
_ Chon thanh lan can c6 dudng kinh ngodi D=96mm, dudong kinh trong
d=86mm

_ Khoang cach giira 2 ¢6t lan can L = 2000mm

2000

—

J\r P=890N J\,

g=0,012N/mm
W=0,037Nfmm

Hinh 1.1: 8o dé tinh thanh lan can
a.Theo phuong thing ditng:
_ Tinh tai:

(D’ —d*)

TLBT thanh lan can g=1y.. =17,85.1

2 2
0"5.“‘—(9;49?§§—)=0,112N/mm.

_ Hoat tai:
+ Tai trong phan bd déu: w=0,37N/mm
+ Tai tip trung: P =890N.
b.Theo phuwong ngang:
_ Hoat tai:
+ Tai phan b déu: w=0,37N/mm
+ Tai tap trung: P =890N.
1.2.2 Ngi le trong thanh lan can:
a.Theo phitong thing dirng:
_ Moment do tinh tai tai m3t cit gifta nhip:

L 0,112.2000°
8 8

M= = 56000Nmm.

_ Moment do hoat tai tai mét cit giita nhip:




Chuong 1: Thiét Ké Lan Can, L& B Hanh GVHD: Th.S Pham D¢

wl’  0,37.2000°

M3, =25 =185 000 Nmm.
p=tr e 890-2000 _ 445 000Nmm.

b.Theo phuong ngang:
_ Moment do hoat tai tai mt cat gitra nhip:

wil?  0,37.2000”

M} = g =185 000Nmm.
M; = Pj S 445 000Nmm.

_ T6 hop ndi lyc téc dung 1én thanh lan can & TTGH cudng do 1:

M, = n-\/'YDc-Mé +yp (MY, "'M;)z + 9y, (M, + M;)Z

= 0,95“/1,25.56 000+1,75.(185 000 + 445 000)* +1,75.(185 000 + 445 000)*
=1119 691 Nmm.

_ Moment tai mt cit giita nhip & TTGH cudng d9 1:
M™ =0,5M, =0,5.1119 691=559 845,5 Nmm.
_ Moment tai 2 gbi & TTGH cudng do 1:
M =0,7M, =0,7.1119 691="783 783,7Nmm.
1.2.3 Kiém tra kha ning chiu lyc cita thanh lan can:
Diéu kién: ¢.M, =M,

_ Moment khang ubn cta tiét dién thanh lan can:

(D’ -d’) (96’ —86°
32 2
=M, =f,8=250.24 414,1=6 103 525Nmm.

S L. 24 414,1mm’
_ Hé sb stic khang: $=0,9 (A5.5.4.2)
= o.M, =0,9.6 103 525 =5 493 172, 5Nmm.

Ta ¢6:=> M, =5 493172,5Nmm >M, =M; =783 783,7Nmm. nén thanh lan

can dam bao kha ning chiu luc.

S
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nh

1.3 Thiét ké cjt lan can:

1.3.1 Tdi trong tic dung lén cpt lan can:

GVID: Th S Pham B¢

Chi Tiét T2 | |
O B h S m I
Ong Lign Két =
L [1p
Chi Tiét T1 O S g R N
Chi Tiét T3 o
[
[«
J— I — N \
X gligpfad X JRTY) J180)
-130 Chi Tiét T1 Chi Tiét T2
Cot Lan can 1700x130x5 780x180x5
TL 1:20 TL 1:20 TL1:20
O [J¢8
Ong Lién Két
TL 1:10 W
Che— O O
[
200 a5 S
0, 120 4 =
! Mat CAt X-X
4|0 o TL 1:10
g
o | O
Chi Tiét T3
200x300x5
TL 1:10
Hinh 1.2: Cét lan can
a.Tinh tdi:
_ TLBT cft lan can: P ot =P, +P, + P, + P,
Trong do:
+ TLBT tim thép T1:P, =a,.b,.d,.y,=1 700.130.5.7,85.10° =86,74N.
+ TLBT tam thép T2:P, = a,.b,.d,.y,=780.180.5.7,85.10° =55,12N.
+ TERT thi thép T30, 2 405,447, =200.130.5.7,85. 107~ 10,2 1N,
+ TLBT 2 bng lién két:
SVTH: Ngb Quy Bach MSSV: 1151110009 Trang 49



Chuong 1: Thiét K& Lan Can, L& B Hanh GVHD: Th.S Pham D¢
e ———

2 12 2 _gg?
P =2.[@Z——‘1—).h}75 =2_(ﬂ§:‘__i).130].7,85.10-5 —26,16N.

& Pcot=P, +P, +P, +P, , =86,74+55,12+10,21+26,16=178,23N.

_ TLBT 2 thanh tay vin:

2 g2 2 _gg2
P, = 2.(“—'(—.l—d).L].ys = 2.(3(-9%‘&,2 000].7,85.10‘5 = 448,84N.

T/V
b.Hoat tdi:
_ Hoat tai tir 2 thanh lan can truyén vao: P, =0,37.2000 =740N.

_ P=890N

1.3.2 Ngi luc trong cft lan can:

So db tinh cot lan can 1a dAm congsol, mit ngam tai mit bé tong 12 bd hanh:

P+Py,
[

@nh‘ LP+PW
o
.
12

Ol 47 & Py
t e
o
& i

ﬁg\ A3 N

Hinh 1.3: So dé tinh ¢ét lan can

_ Luyc nén doc tryc P, :

P = TP['YLL (P+2P,)+Ypc Py +Pryc )]
== 0,95.[1,75.(890 +2.740)+1,25.(178,23 + 448,84)]= 4 684,77N.

_Luccit V,:
V. =1y, (P+2.P,)=0,95.1,75.(445 + 2.370) =1970,06N

_ Moment uon M :
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M, =n[y B(P+P,)+v, h'P,]
=0,95.[1,75.715.(445 +370) +1,75.305.370] = 1 156 393,45Nmm.

1.3.3 Kiém tra khé ning chiu lirc cét lan can:

1.3.3.1 Tinh todn cdc ddc trung hinh hoc:

180
. 180 5
L [k
0 Y
% b
X W

Hinh 1.4: Miit cdt ngang cét lan can

_ Dién tich tiét dién: F=2.5.130+5.180 =2 200mm>.

_ Moment quén tinh déi véi truc X-X:

5(180)3

3 o B 2

1,‘:2.130'5 +2.5.130. (180 > +2.m-~3_~—+2.5. 180) (180
12 2 2 12 2 4

=13 555 833,33 mm".
_ Moment khang ubn dbi véi truc X-X:

I, 1355583333 142 693mm’.

¥ 190/2 190/2

_ Ban kinh quan tinh d6i véi true X-X:

\/7 13 555 833,33 1355583333 oo
2 200

_ Moment quén tinh dbi véi truc Y-Y:

5130° 1

I,=2. +E.180.53 =1832 708,33mm"*.

_ Moment khang udn dbi véi truc Y-Y:

S — V15}11909 —




Chuong 1: Thiét Ké Lan Can, L& B6 Hanh GVHD: Th.S Pham D¢
m

I,  1832708,33

- = =28195,5mm’.
Y 130/2 130/2

_ Ban kinh quén tinh déi véi truc Y-Y:

I
. Z\/'_y': 183270833 0 oc
F 2 200

1.3.3.2 Tinh todn ty s6 chiéu réng/ chiéu dai gici han doi voi nén doc truc:
a.Déi voi ban canh:

_ D6 manh cta ban canh phai thoa méin yéu cau:

bk B (a69.42.1)
t £,

+ k: hé s oan cta ban, theo Bang 6.9.4.2.1, vi 1a ban canh nén k=0,56.

Trong do:

+ b: chidu rong cua ban, theo Bang 6.9.4.2.1, chidu rong ban ldy bang phan nita

ban canh nén b= % =65mm
+t: bé day ban.

5
Tacé:%<k. % @%=13<(},56. 210

y

=15,84 nén ban cénh théa man didu
kién.
b.Déi véi ban bung:

_ D6 ménh cta ban bung phai thoa man yéu cau:

bk (B a6942.1)
t £

+ k: hé sb odn cta ban, theo Bang 6.9.4.2.1, vi 1a ban canh nén k=1,49.

Trong do:

+ b: chidu rong cua ban, theo Bang 6.9.4.2.1, chidu rong ban ldy bing ban bung
nén b=180mm.

+t: bé day ban.
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5
Ta ¢6 : b <k. E Pt Lg_g: 36<1,49, 2.10 =42.14 nén ban byng thdéa min
t f, 5 250
didu kién.
1.3.3.3 Suc khang nén danh dinh cua cét lan can:

. [KAT
_Tinhtodn h¢ s0 A=| — | .=~ (A6.9.5.1-61)
| E,

Trong do:

+K: h¢ s6 chiéu dai hidu dung, theo A 4.6.2.5 6t lan can duoc lién két bang bu
l6ng nén ldy K=0,75.

+ I: chidu dai khéng gidng, 1=785mm.
+1, : ban kinh hdi chuyén, 14y bing ban kinh quén tinh dbi véi truc mét én dinh
nhét, r, = r, = 28,86mm,

2 2
f
o K.l = 0,75.785 . 250 0,05
.| E, 28,86 | 2.105

_Theo A 6.9.5.1 A =0,05<2,25 nén P, dugc tinh nhu sau:

P = 0,66’“.,‘(‘y A, =0,66"".250.2 200 = 540 934, 21N (A6.9.5.1-59)
_ Theo A 6.5.4.2, hé s6 sirc khang dbi véi nén doc truc, lién hop:

¢, =0,9=P =¢_ P =0,9.540 934,21 =486 840,8N.
Viy taco:P =486 840,8N>P =4 684,77TN

1.3.3.4 T6 hop nén uon két hop:

_ Theo A 6.9.2.2, trudmg hop nén va ubn két hop ta cé:

&:M=0,01<0502
P 486 840,8

r

__Nén tai trong nén doc truc P, va cdc moment x4y ra déng thoi M vam .y, Phai

thoa min dien kién san

M
P, +(Mu+M"YJ51(A6.9.2.2—21)

™" y
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Trong do:
+ M,, : strc khang udn tinh toan theo tryc x, @; =1 theo A 6.5.4.2
= M, =¢,f,S, =1.250.142 693 =35 673 250Nmm.
+ M,, : stic khang ubn tinh toan theo truc Y:
>M, =018, = 1.250.28 195,5=7 048 875Nmm.
+ M, : moment uén tinh toan theo truc X, M, =1156 393,44Nmm.

+M,, : moment ubn tinh toan theo truc Y, M, = ONmm.

Ta co:

M
P (M H,J_ 4 684,77 +(1156393,44+ 0 ]=0,03<1

i -+ =
2P | M, M_ ) 2486840,8 |35 673250 7048875

Nén thoéa mén diéu kién trén.

Va =M, =35673 250Nmm >M_ =1156 393,44Nmm nén ciing théa mén
diéu kién vé sirc khang udn.
1.4 B6 tri bu 16ng ct lan can:

Ta b tri 4 bu 16ng dé lién két ¢t lan can tudng 18 bd hanh.
1.4.1 Kiém tra khd ning chiju cit cita 1 bu long:

_ Kha niing chiu cit cta 1 bu long:

R, =0,38A,F, N, (A6.132.7- 322)
Trong d6:
+ A, : dién tich bu 16ng tg voi duong kinh danh dinh

2 2
A, = “f = “’io ~314,16mm>.

+ F,, : cuong d6 kéo nho nhét cta bu long, E, =420MPa (A6.4.3.1)

+ N, : 56 mit phéing chiu cét tinh cho méi bu 16ng, N, =1.

s

vay R, =0,38.A, .F,.N = 0,38.314,16.420.1=50 140N
_ Sirc khang ép mit danh dinh cia tAm thép:
R,, =2,4d.tF, (A6.13.2.9-324)

ﬁ
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Trong do:
+ d: dudng kinh bu 16ng, d=20mm.
+t: chiéu day cta tAm thép, t=5mm.
+ E, : cudng @) chiu kéo ctia thm thép, F, = 400MPa.

Vay R, =2,4.d.F, =2,4.20.5.400 =96 000N.

GVHD: Th.S Pham DS

Strc khang cit clia bu Iong: R, =min|[R,,;R,, ] =min[50 140;96 000]= 50 140N,

V, 394013

_ Lue cét tac dung 1én 1 bu 16ng: P, = -

=985,03N.

Taco R, =50 140N > P, =985,03N nén bu l6ng dam bao kha ning chiu cit.

1.4.2 Kiém tra khd ning chiu cdit va kéo két hop:

P
PU PLI
Mux 200,
0, 120 4D
NAEEE.
( JHTe ¢
A { gl ¢

Hinh 1.5: So dé tinh todn kha ndng chiu cdit va kéo cét lan can

_ Luc kéo do tac dung nhd:

u

3
Qu=[.3°_b_ ! }.P (A6.132.104-1)

8a 328 000

Trong do:

+ b: khoang céach tir tim bu léng dén chan dudng han ciia b phén lidn két,

b=30mm.

+a: khoang céach tir tim cta bu 16ng dén mép ctia thép tAm, a=30mm.

+ t: bé day ciia thép tdm, t=5mm.
+ P, : Luc kéo trye tiép trén 1 bu long
. Cén bing moment quanh hang bu 16ng bén trai, ta duge:

120
120

M, —P.== 1156 393,44-4700,61.—>

120

M, =P.——=+2P, 120=P, = =
2 2.120

g6 1 —— ; MS; —

2.120

=3 643,15N
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330 5
8.30 328000

3b__ ¢
8a 328000| "

Viay Q, =[ }.3 643,15 =1364,79N.

__Sirc khang kéo va cit ddng thoi ciia 1 bu 1ong:

Theo A 6.13.2.11, ta co6:

2
P
Pl.l = 3 643515 =0,07 <0’33 nén Tn =0!76‘Ab'Fllb' 1— u
R, 50140 ¢ R,
Trong do:

+ A, : dién tich bu 16ng g véi dudng kinh danh dinh

2 2
A 720 a4 16mmd.
4 4

Ay
+ E,, : cuong d6 kéo nho nhét ctia bu long, F, =420MPa (A6.4.3.1)

4

V, 3940,13

+ P, : lyc cét tic dong 1én bu long, P, = =985,03N.

+ @, : hé s6 sirc khang d6i véi bu 16ng chiu cit, theo A 6.5.4.2 ¢, =0,65.
+ R, : stc khang danh dinh ctia bu long, R, =50 140N

Vay sirc khang cit va kéo dong thoi cia 1 bu 16ng:

2 2
P
T =070 8 Tyl =L =0,76.314,16.420., |1 - .. . =100 234,06N
0,65.50 140

E e 1

Tacé T, =100 234,06N >Q, =1 364,79 nén bu 16ng théa méin didu kién chiu cit
va kéo két hop.

—_————————"ﬁ
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1.5 Thiét ké 1& b hanh:

1.5.1 Kich thudéc Ié b hanh:

O CAUTAO LE BO HANH
0 TL. 1:20
O
g B E ' mizj—o/g} i =
| e
300 | 1250 | 250
1800

Hinh 1.6: Cau tao 18 bé hanh

1.5.2 Tii trong tic dung Ién 16 bg hanh:
Xét tai trong tac dung 16n dai 1 bd hanh rong 1000mm theo phuong doc cau.

_ Tinh tai: TLBT 1 b9 hanh DC =y..h, K =2,5.107%,100.1500 = 3,75 N / mm.

_ Hoat tai: Tai trong ngudi di bd PL=3.10".1000=3N/mm.

350

800
800

i
_‘l_S_D__Ff 00

300 | 1250 | 250
1800
PL=3N/mm
5 N\ DC=3,75Nimm
1525

Hinh 1.7: So do tinh 1é b6 hanh
1.5.3 Nji luc trong I¢ bj hanh:
_ O trang thai gidi han cudng d6 1:
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M

DCI? PLI? J

Mu=’1-[70c- 5 g

+1,75.

3.75.1525° 3.1525%
8 8

=0,95{1,25. J=2 744 419,19 Nmm.

_ O trang thai gi6i han st dung:

DCI? PLI? 3,75.1525" 3.1525°
= -+ = +

3 =1962 246,09 Nmm.
8 8 8

M

_ Xét dén sy lién tuc ctia 1€ b hanh, ta nhan véi céc hé s6 quy d6i 0,5 va 0,7:
+ Moment tai mit cét giita nhip

M =0,5M, =0,5.2 744 419,19 = 1372 209,60 Nmm.

M" =0,5M, =0,5.1962 246,09 =981 123,05 Nmm.
+ Moment tai mit cat & géi:

M’ =0,7.M, =0,7.2 744 419,19 =1921 093,43 Nmm.
M? =0,7.M, =0,7.1962 246,09 =1 373 572, 26 Nmm.

1.5.4 B8 tri cét thép cho Ié bp hanh:
Ciit 1 doan 1000mm 1& b hanh theo phuong doc cau dé tinh toén:
_ Moment tinh toan & TTGH cudng d6 1:
M, = max(M7; M) =1921 093,43 Nmm.
_ Tiét dién : bxh =100x1500mm.
_ Str dung ¢bt doc d10mm va c6t dai d6mm.
_ Ha s6 sirc khang $=0,9 (A5.5.4.2.1)
_ Chon 16p bé tong bao v¢: ¢=30mm.

_ Chiéu cao lam viée: d, =100-30-10 —% =55mm.

_ Chiéu cao vung nén quy udc:

azd P e o 2192109343 oo
$.0,85.£.b 0,9.0,85.28.1525

_ H& sb qui dbi: B, =0,85 —9-’70—5.(f; ~28)=0,85 —0470-5-.(28—28) =0,85
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GVHD: Th S Pham BE_

Chidu cao viing nén thye & o= =207 17 ¢ _L2T_ 4 003 c0.42
- B, 0,85 d, 55
nén théa mén didu kién v& ham lwong cbt thép t6i da.
. 10°
_ Dién tich cot thép: A, =5. ri0 392,7 mm”.
_ Ham Iugng cbt thép cta tiét dién: p = A, _ 3927 =0,45%.
bd,  1575.55
. TSP S f, 28
_ Ham lugng cot thép t6i thieu: p,. =0, 03.f—c =0, 03'% =0,3%.
¥

Bing 2.1: Ta cé P = 0-43%>p,, =0,3%

nén dam bao diéu kién vé ham hrong cot
thép nho nhdt.

1.5.5 Kiém tra é TTGH sir dung ( kiém tra nirp):
Pidu kién:

f <t

s s
Trong do:

+ £ :img sut kéo trong cbt thép.

+1,, 1img sudt cho phép trong thanh cét thép.

. . : ) Z
.. Ung sudt kéo cho phép trong thanh cét thép £, =min| 0, 6.1, ;——r

CREWS
Trong do:
+Z: théng s6 phy thuge vio méi trudmg, chon Z=2300N/mm dbi véi khi hiu khiic
nghiét.
+ d_ : khoang céch tir trong tAm ctia 16p thép chiu kéo ngoai ciing dén mép ngodi

bé tong chiu kéo, d_ =30+6 +1?0 =41mm.

+ A, : dién tich bé tong trung binh boc quanh 1 thanh thép chiu kéo

A, ={Bra)d (41'+451)'1525 =25 010 mm’,
n
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ﬁ
Vay ung sudt kéo cho phép :
23 000

f, =min| 0,6.f ; Z — |=min| 0,6.280;———— =min(168;228,08) =168MPa.
(d,.A,)? (41.25 010)°

_ Ung sut kéo trong cbt thép f, = %.(ds —x).n:

cr
Trong do:

+ M, :moment tinh toan & TTGH sir dung
M, = max(M[";M;) =1373 572,26Nmm.

1 58 o v i, = em B
. u Vi 5 - =
e el & 07, T284418

]

+ d, : chidu cao 1am viéc ctia tiét dién, d, =55mm.

+ x: khoang céch tir tryc trung hoa dén mép chiu nén ctia bé tdng

g=min | faZGb gLy gg 3BT | g 299023 4 |yp 45 grm.
b nA 1525 7,03.392,7

s

+ I, : moment quan tinh ctia tiét dién

3 3
L. = b';‘ +n.A,.(d, —x)’ =1—525‘—;2’£+7,03.392,7.(55 ~12,42)* =5979168,13mm".
Vay f, = M, (d,—x)n= 1—3—7?’—5—72’—26.(55-« 12,42).7,03 = 68,76 MPa
I 5979 168,14

cr

Ta ¢ f, =68,76MPa <f, =168MPa nén thoa méin didu kién vé vét nirt.

1.6 Thiét ké bé via I1& b$ hanh:
Chon lan can cép L4 dung cho cAu ¢6 xe tai va xe ning dé thiét ké, ta c6 bang sau
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Béng 2.2: Luc va chiéu dai dudng tdc dung lén lan can

Ngang. F, = 240kN L, =1 070mm
Diing E, =80kN L, =5 500mm
Doc céu F, =80kN L, =1070mm

2 2

C

. L LY H.(M,, H
_ Chiéu dai dudng chay: L_ =—-5~+\/[—‘j +8X——(M_--~‘3_—) =L,

=F

{

_ Sirc khang bo via: R, = 2L, (8'MWH + Mc-LcJ

2L, L, L H

[+

1.6.2 Sikc khdng ciia twéng ddi véi truc thing ditng M, H:

250

|-=oeegE} o

4d14

250

_ Tiét dién tinh toan bxh = 250x250 mm.

m.14%

_Tabbtri2dld = A =2. =307,88 mm’.

_ Lop bé téng bao vé ¢=30mm.

_ chiéu cao lam viéc d, =250 30—16—% =197 mm.

A, 307,88.280
0,85f,b  0,85.28.250

_ Chiéu cao ving nén qui udc: a = =14,49mm,

0,05 0,05

7

. HE s6 qui dbic B, = 0,85 -~ (£. —28)=0,85 -

-

(28-28)=0,85.




Chuong 1: Thiét K& Lan Can, L& BY Hanh GVHD: Th.S Pham D¢
ﬁ

_ Chiéu cao vung nén thye té:
e 14,99 =17,05= B Ll =0,086 < 0,42 nén thoa min didu kién vé ham
B, 0,85 d, 197

lwong cbt thép tdi da.

Ham lugng ot thép clia tiét dign: p=-22 = 200257
- bd,  250.197

=0,63%.

Ham lugng cbt thép tdi thiéu: p,;, =0, 03.f—° =0, 03.ﬁ =0,3%.
B f, 280

Tacé p=0,63%>p,, =0,3% nén dam bao didu kién vé ham lugng cbt thép nho
nhét.

Vay M, H= ¢-As-fy-[ds —%] - 0,9.307,88.230{1 97 - 14;49

J =14 722 285,89 Nmm.

1.6.3 Swrc khang ciia twong doi véi truc thing dieng Me:

]
O O

d16a200

250

O O
250

_ Tidt dién tinh toan bxh =1x250 mm.

2
_ Ta bb tri d16a200, dién tich 1 thanh thép d16 A, = Lo 201,06 mm”.
_ L&p bé tong bo vé c=30mm.
A \ . 16
_ chiéu cao lam viéc d, = 250—30—7= 212 mm.
A f
_ Chiéu cao ving nén qui ufc: a =————= VLIO20 11,83 mm.

0,85f.b 200.0,85.28.1

0,05
7

8 55 qui db%: B, =0,85— 0’705

(£, -28)=0,85——=.(28-28)=0,85.
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_ Chieu cao viing nén thyc té:

o= 1L83 13,92 = = = 13,92 0,066 < 0,42 nén théa min didu kién vé ham
B, 0,85 d,
lugng cbt thép thi da,
. . A
_ Ham luong cot thép cia tiét dién: p=—2-= 201,06 =0,37%.
bd, 250.1.212
. £y e K iR f) 28
_ Ham lugng c6t thép toi thieu: p,, =0, 03.f— =0, 03.% =0,3%.
y

Tac6 p=0,37%>p,,, =0,3% nén dam bao diéu kién vé& ham lugng cbt thép nhod
nhét.

Vay M, =pA £ [ d -2 ]=0,9.29596 5e6 (2121283041 766,93 Nmm.
o T Ts T 250 2

1.6.4 Kiém tra b6 via:
1.6.4.1 Truong hop xe va vao giita tuong:

_ Chiéu dai dudng chay:

2 2
L \/(L] , SHM,, H) :1070+J(1070) L 32501472228589 | 0o

Lc =L 4+ 0
2 2 M, 2 2 41766,93

= L, > L, =1070mm

_ Sirc khang cia bo via:

2L, [SMH ML, )

YL L\ L, B
2153059 (81472228589 41766,93.1530,59) (1o
2.1530,59-1070'\ 1530,59 250

=R, > F =240 000N

Vay bé via ddm bao kha niing chiu lue khi xe va vao gitra tuong.

1.6.4.2 Truomg hop xe va vao ddu twdng:

X
blla) AT h a
Chicu dai duwdng chay:

- __ Béc e ; e Tg



Chuong 1: Thiét Ké Lan Can, L& B Hanh GVHD: Th.S Pham Dé

2 2

Lc:£+ L, +H.(MW.H) =1070+ 1070) +250.14 722 285,89 —1146,84 mm
7 2 M, 2 2 41 766,93

=L, >L,=1070mm

_ Strc khang cua bo via:
2
R, =———2 JM H+ M, L
2L, -L, H
B 2
2.1146,84-1070
=R, >F, =240 000N

41766,93.1146,84
250

.(14 722 285,89 + J: 383199,47N

Viy b6 via dam bao kha ning chiu lyc khi xe va vao déu tuong.

1.6.5 Kiém tra triegt giita lan can va bian mdt ciu:
_ Sire khang cét danh dinh R, duge truyén qua mbi ndi béi ma sat cit.

_ Gia thuyét R, phat trién theo goc nghiéng 1:1 bit ddu tir L_ . Lyc cét tai chan

tuomg do va xe V,, trd thanh lyc kéo T trén 1 don vi chidu dai trén ban mit cAu:

Tov - Ru 383 199,47

W= = =232,69N/mm
L., +2H 1146,84+2.250

" Theo A 5.8.4.1, sitc khéng cit danh dinh phai ldy bang:
V, =cA, +1[A,f, +P, |

0,2£ A,

Va khong duge vugt qua
5,5.A,,

Trong do:
+ A, : dién tich bé tong tham gia truyén lyc ¢it, A,, =250.1=250 mm®,
+A,; : dién tich cbt thép chiu cit di qua mat phiing ct

2
e 2"‘26 ,-1—0=1,61mm2.

+ P, : lyc nén tinh thudng xuyén thing goc véi mat phéng cit

@5_2—50) =2,8125N/mm.

P = yc.[b.h+100.1—20~92_—202)= 2,5.10—5.[250.250“00.
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+ ¢: hé s6 dinh bam, lay bang 0,52 Mpa (A 5.8.4.2).
+p: hé s6 ma sat, ldy bing 0,61 =0,6.1=0,6(A 5.8.4.2)
Véy

V,=cA_ + ].L[Avf.fy + Pc] =0,52.250+0,6.[1,61.280+ 2,8125] = 402,17N/ mm.

. Ay en 0,2f.A_ =0,2.28.250 = 1400 N/ mm.
Keém theo di¢u kién V_ < o
5,5.A,, =5,5.250=1375N/mm,
=V, =402,17N/ mm.
_ H& s6 sirc khang ¢ =0,9=0,9.402,17 =361,95N / mm

Taco ¢.V, =361, 95N/mm >V, =183,61 N/ mm nén lan can dam bao kha ning

chbng truot.

1.6.6 Tinh todn chiéu dai dogn neo cét thép vio ban mit ciu:

_ Pudng kinh ¢t thép: d, =d=16mm.

_ Chieu dai doan neo:

Ihb=—"“‘—100.db 2 8.4, @——100'16=226,3mm> 8.16=128mm
\/f_; 150mm /50 50mm

Véi £, 13 cudng db bé tong ban mit ciu.
Ta chon 1, =250mm .
DPoan méc 90° dai 6.d, =6.16=96mm, chon 100mm .

Chdn vao ban mit cdu 250—-100=150mm .

00 1250

___[F 240 :’J'%‘ 5x200=1000 ??_ﬂ_ﬂl

o

O
o
D
=
o
= S 5
sl 8 2
© OJ
=z : : 3 [t
(=g < 7 s
n ol &
- ~
e T ¢ .
o
w3
i

R

Hinh 1.8: Bé tri cot thép 1€ bo hanh
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#

CHUONG 2: THIET KE BAN MAT CAU
2.1 S6 liéu thiét ké:
_ Cuong d6 bé tong .t =35MPa.
_ Khéi lugng riéng bé tong :y, =2,5.10°N/ mm’.
_ Médun dan hdi bé tong:
f =35MPa= E_ =0,0043.y,”. [£ =0,043.2500"°/35 =31 798.93MPa.
_ C6t thép sir dung ¢6 f, = 280MPa

_Hé sb didu chinh tai trong & TTGH cudng 6 1:
N="NpNe L= 0,95 (Al.4.2.1-2)

Trong do:
+ Hé s6 xét dén tinh déo s =098,
+Hé s6 xét dén tinh du thira My =0,95,

+Heé sb xét dén tinh quan trong  :m, =1,05.
Vay hé sb didu chinh tai trong n=1,m, 1, =0,95.0,95.1,05=0,95
__Haé s0 tai trong & TTGH cudng dd 1:

Toe =525 Ypw=LS ¥y, =L75

_ Haé s6 xung kich & TTGH cuong d6 1 va st dung: 1+IM =1+0,33
_ Khoéng céch giita 2 tim ddm chinh S=L, =2440mm.
_ Chon 16p phti : bé tong asphal day 70 mm.
Do dbe ban mit cau 2%.

__ Khi tinh toén ban mit ciu ta tinh toan theo so dd dim gian don, sau d nhan véi

. A A r A r A A . As A 1A oA
cac hé so xét dén tinh lién tuc d€ qui doi ve dam lién tyc.
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MAT CAT NGANG CAU

112 MAT CAT DAU CAU 1L 150 112 MAT CAT GI’A CAU |

1500 . 11500 ) 1500 300

| | o
~BE TONG ASPHAL DAY 70MM
-» e o oo i ]
o = i | 2% - BAN MAT CAU DAY S800M 2% 3
B e A = A Gy R i YN |
3
[ g

i

50 | 240 | 240 | 120 2 b 4 290 P 250

15100

Hinh 2.1: Mdt cdt ngang cdu

2.2 Tinh to4n bin hing:
2.2.1 Tdi trong tdc dung:
2.2.1.1 Tinh tdai;

Xét tinh tai tic dung 1én ddy ban rdng 1000mm theo phuong doc ciu.

_ Trong luong ban than lan can va 1é bd hanh DC, :

+ TLBT lan can gdm : 16 cot lan can, 15 cip tay vin mdi cip dai 2,0m
P.=16P  +15P;, =16.178,23 +15.448,84 =9 584,28N.

P. 958428
30000 30000

Qui vé tai phan bb déu: q, . = =0,319N / mm
+ Trong lrong ban than 18 bd hanh:
P =y_a.b,1=2,5107650.300.1000 =4 875N.
P, =y a,b,1=2,5107.1500.100.1000 = 3750 N.
Viy trong tugng ban than lan can v 18 bé hanh:
DC, =q,..1000+P, +P, +P, =0,318.1000+4875+3750 = 8§943N.
_ TLBT ban mjt cau: DC, =v,_.h,.1000=2,5.10".180.1000 =4, 5N/ mm.

2.2.1.2 Hoaot fevi:

_Hoat tai tAc dung 1én ban hing chi do hoat tai ngudi di bd truyén xubng Ia tai
trong phan b déu: PL=3.10" N/ mm”.
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e e s s e e e s e e s e )

Vay khi cit dai ban rong 1000mm thi

_ PL.1000.K _ 3.10°.1000.1500

P =2 250N
2
2.2.2 Npi lc trong bin héng:
1300, 1500 ,

Lo
=
w| B
E ((=]

s
o
2

| 1450 |

T L

Hinh 2.2: Sor do tinh phdn hdng

_ Moment tinh toan & trang thai gi6i han cuong do 1:

2

DC,.L
M, :n'i:YDC' ; . +¥pe-DCs.Lg +YLL-PPL'LC]

2
=0,95.[1,25_M

_ Moment tinh todn & trang thai gidi han sir dung:

‘12
M, = ——’%+ DC,L.+P, L.

s

2
= 3219507, 8943.1450 + 2250.1450 = 20 960 475 Nmm,

2.3 Tinh toan ban bién:
2.3.1 Néi lirc do tinh tdii:

_ Trong lugng bén than 18 b hanh va b6 via DG, :
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+ TLBT 1& b3 hanh truyén xudng b6 via

\_ Vo2, Kl _2,5.107.100.1500.1000
2 2

P =]1875N.

+ TLBT b6 via: P, =7y, a,b,1=2,5107.150.250.1000 = 937,5N.
= DC, =P'+P, =1875+937,5=2812,5N.
_ Trong lugng ban than 16p phu DW -
DW =y, hpy.1000=2,25.10.70.1000 =1, 58N/ mm.
_ TLBT ban mit ciu: DC, =y_h,.1000=2,5.10".180.1000 =4,5N/ mm,
DC3'= 2812,5N/mm DW= 1,58N/mm

DC2= 45N/mm| | 4 , | ¥ r
y=610
O
-
| L,=2440

Hinh 2.3: So do tinh tinh téi bén bién

_Taco:

W, = %.610.1220+%.(610+70).1642 =930 380mm?,

w, =610.2440 =1 488 400mm”.

_ Moment tinh toan & trang thai gi¢i han cuong do 1:
M = n.['ym.DC}, ¥y +¥pe DCyw, + yDW.DW.wJ
= 0,95.[1,25.2812, 5.70+1,25.4,5.1488400 +1,5.1,58.930380 ] =10 282177,13Nmm.
_ Moment tinh todn & trang thai gidi han sir dung:

M =DC,.y, +DC,.w, + DW.w,
=2812,5.70+4,5.1 488 400 +1,58.930 380 =8 364 675,4 Nmm.
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2.3.2 Npi lye do hogt tdii:
Hoat tai gdm tai trong xe 3 truc va tai trong do ngudi di bd truyén xudng ban mit
cau théng qua bo via .

_ Tai trong do nguoi di bo truyén xudng ban mat ciu:

-3
P, = 3,107.1000.1500. —2950N.
2

_ Tai trong xe 3 truc:
+ Bé rong vét banh xe: b, =510+ 2.h,,, =510+2.70 = 660 mm.

P 0,65.145000

+ Hoat tai xe: p =
2b, 2.660

=71,40N/ mm.

+ B2 rong dai ban 1am viéc:
SW* =660+ 0, 5L, =660+0,5.2440 =1870 mm.
SW™=1220+0,25.L, =1220+0,25.2440 = 1825 mm.

DC2= 4,5Nimm J/
L — .3

' DHAM

T3] y=610

| L=2440 |

{

.

Hinh 2.4: So dé tinh hoat tdi ban bién
Taco: W =331320mm”’.
_ Moment tinh toan & trang thai gi6i han cuong d6 1:
M =]y Py, + Y0+ IM)mp W |
=0,95.[1,75.2250.70 +1,75.(1+ 0,33).1,2.71,40.331 320] =63 030 149,38 Nmm.
Heé s6 lan m=1,2 do ta dang xép 1 lan xe.
_ Moment tinh toan & trang thai gi¢i han sir dung;:

M =Py .y, +(1+IM).m.p.W
=2250.70+(1+0,33).1,2.71,40.331320 = 37 912 871,81 Nmm.
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2.3.3 T4 hop moment didm bién:
Do tinh toan voi so db ddm gian don nén ta nhin vdi hé s6 0,5 va 0,7 dé chuyén

A A qA -n
vé so do dam lién tuc

_ Moment tai mét cit gitta nhip & TTGH cuwong d§ 1 va sir dung:

B LL
M =0,5. ME"J-+--—_--MM" 1900}
I SW*
=0,5.110282177,13+ 63 030 149’38'1000] =21994 069,68 Nmm
i 1870
B LL
M! =0,5.| M> 4 M: 1000 '1?00
] SW
=0,5.| 8 364 675,4+ 37912 f;;;)SI.IOOO] =14 319 469,20 Nmm

_ Moment tai miit cit gbi & TTGH cudng db 1 va sir dung:

i LL T

MP = 0,7 M2+ Mo 1000 00410 082 177,13 + 83039149, 38.0000 1 _ 5 573 471 700
] SW 1825
- .

M® = 0,7, M™ +Mss{?;ﬂ - 0,7.[8 364 675,4+ 21212 f;;.,ssl.looo] 20 397 196,2 1Nmr

2.4 Tinh to4n ban dAm:

2.4.1 Ngi lyc do tinh tdi:
_ Trong lugng ban thin 1dp phti bé téng asphalt:

DW =7 by - 1000=2,25.107.70.1000 =1, 58N/ mm.

_TLBT ban mat cu: DC, =y_h,.1000=2,5.10"°.180.1000 =4, 5N/ mm.

DW= 1,58 Nlmm

DG',=4,5 Nfmm

S=L,=2440mm

%\L \H\Hiwwg_mﬂ

R v // /IVA‘JII////,//

Hinh 2.5: So d tinh tinh téi ban dam

&+

SR —— 1 ] S —— rag
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Moment tinh todn & trang thai gigi han cuong d¢ 1:

3 Yow- 8
1,58.2440° }

M™ =1 [v DC, L, DW.L%}
u i DC*

4,5.2440°
+

=0,95.|:1,25. L5 =5 633 124,75 Nmm.

_ Moment tinh toan & trang thai gi6i han sir dung :

M™ = DC;.LZ2 5 D\?S;.Lz2 _ 4,5.284402 + 1,58.2440

=4 502 107,5 Nmm.

2.4.2 Néi lyc do hogt tai:
2.4.2.1 Truong hop mét banh xe giita nhip:
_ Téi trong xe 3 truc:
+ B& rong vét banh xe: b, =510+ 2.h,, =510+2.70 = 660 mm.

P 0,65.145000
2.b, 2.660

+ Hoat tai xe: p= =71,40N /mm.

+ B2 rong dai ban 1am viéc:
SW* =660+0,5.L, =660 +0,5.2440 = 1870 mm.
SW™ =1220+0,25.L, =1220+0,25.2440 = 1825 mm.

N 7 -
p=54,92 N/mm
[ 890 ; 660 , 890
~ I I
: $=1,=2440mm [
I

Hinh 2.6: So dé tinh hoat tdi ban dam ( dit 1 banh xe)
_Heé s6 1an m=1,2 do ta dang xép 1 1an xe.

Moment tinh toan & trang thai giéi han cuong do 1:
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MY = n_[yLL,(l + IIVI).m.P—f‘—.(LZ —%L]]

w,(2440_.6_§_9]] 65956 735,5 Nmm.

= 0,95.[1,75.(1 +0,33).1,2.

_ Moment tinh toan & trang thai giGi han sir dung :

M r(I+IM).m.B£’—.[L2 —BL)
4 2
=(1+ 0,33).1,2.M.(2440 —-62—0) =39 673 224,36 Nmm.

£.4.2.2 Truong hop ddat 2 banh xe cua 2 xe khdc nhau:
_ Tai trong xe 3 truc:
+Bé rong vét banh xe: b; =1200+b, =1200 + 660 =1860 mm.

P 0,65.145000

+ Hoat tai xe: p = —
2b, 2.1860

=25,33N / mm.

+ B& rong dai ban lam viée:
SW™ =660+0,5L, =660+0,5.2440 = 1870 mm.
SW™ =12204+0,25L, =1220+0,25.2440 =1825 mm.

/77 7 3
p'=19,49 Nfmm
AEEEEEEEER
290 | L,'=1860 | 290
| S=1,=2440mm ’

Hinh 2.7: So dé tinh hoat tai ban ddam (khi dat 2 banh xe )

_H& 56 Jan m=1 do ta dang xép 2 lan xe.

Boraent tinb todn & trsno thal oidi ban cwdmo G5 1
IVEODIVCET TR YOnaly (F \.Lé.,‘.ab Hliedl JR0s 1R CUOII LI
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#

1 n.{yw(l + IM).m.E%}

=24 191 885,46 Nmm.

2
= 0,95.[1,75.(1+o,33)_1_&332-;@}

_ Moment tinh toan & trang thai giéi han cudng d6 1:

2
Eﬁ‘?ﬂ _ 14 568 764,81 Nmm.

3 o
MY =(1 +[M).m.% = (1+0,33).1.
Két Ludn: truong hop gdy ra hidu tmg 16n nhét 1a truong hop dat mot banh xe
gitra nhip.
2.4.3 T4 hop moment bin dam:
Do tinh toén véi so dd dAm gian don nén ta nhan véi hé s6 0,5 va 0,7 d& chuyén
vé so dd dim lién tuc

_ Moment tai mat cat gitta nhip & TTGH cuong dd 1 va sir dung:

i LL
M 0,5 M u@}
i SW*
=0,5.15633124,75+ 65 906 735.5.1000 =20 452 053,15 Nmm
i 1870
B LL
M =0,5. M +w
| S Sw+
= 0,5.[4 502 107,5+ 39 672 f§;1636.1000] =12 858 867,75 Nmm

_ Moment tai mat cit gbi & TTGH cuong do 1 va st dung:

LL
M =0,7.| M +———Mu 'IOOO—I
! SW~
65 956 735,5.1000
1825

= 0,7.[5 633124,75+ ]:29 241 661,22 Nmm

M® =0,7 MDL+——M:L'IOOO]
s 7 ) SwW~

39 673 224,36.1000
1825

= 0,7.{4 502107,5+ } =18 368 602,40Nmm
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2.5 Thiét ké cot thép bin mit ciu:

2.5.1 Thiét ké cot thép cho phin bin chiu moment am:
_ Tiét dién tinh toan bxh =1000x180.

_.Moment tinh toan & TTGH cudmg dd 1:
M, =max M =max(20 452 053,15;29 241 661,22Nmm) =29 241 661.22 Nmm.

_ Khodang cach tir mép ngoai bé tong chiu kéo dén trong tim cdt thép a'=37mm.
_ Chiéu cao lam viéc: d, =h—a'=180-37 =143 mm.

_ Chiéu cao viing nén quy uée:

a=d, - — e 143 (1437 - 2.2) 241 661,22 =7,85mm.
¢085fb 0,9.0,85.35.1000

0,05
7

_ Ha sb qui dbi: p, =0, (f, -28)=

A . . I a
__Chi€u cao ving nén thuc t€: ¢ = —=2"":9 8] mm
1

_ Tinh lai ¢ - ¢=0,654-0,15.(95__1}:0,65+0,15_[;‘;31

C »

—IJz 2,69>0,9

Chon ¢=0,9 1a phit hgp vai gia trj ban dau

_ Kiém tra didukién - = 281 _0 07 <0.6
d, 143

5

0,85£,.ab 0,85.35.5,88.1000
f 280

b4

=624, 75mm>.

_ Ham lugng cbt thép : A =
_ Kiém tra ham lugng cbt thép t6i thidu:
1 2 t
M, =y, 8, f m'yl.y:,,.(—é.b.h J.(o, 63", )
=1,6.0, 67.(%.1000.1802 J.(o, 63+/35 ) =21 575 611,67 Nmm

mmﬁ 2M_ L33 M ; mm!25 800 73428 891 409,

Asmm -
(d ——) 0,9.280.(16 J

=645,87mm’ > A, = 624,75 mm’
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#

Vay bé tri theo ham lugng cdt thép tdi thiéw.

_ Bb tri thép 7 thanh d14 cach mép dudi ban miit céu 30mm, khoang c4ch gira cac
thanh thép 1a 150mm

2
A :7_n.14

s

=1077,6 mm”.

_ Kiém tra dibu kign -~ ?5 801 ~0,07<0,6 do d6 lrong thép thiét ké phit hop

t

2.5.2 Thiét ké cot thép cho phin ban chju moment duong:
_ Tiét dién tinh toan bxh =1000x200.
_ Moment tinh toan ¢ TTGH cudng d6 1:
M, = max M = max(20 452 053,15;12 858 867,75) =20 452 053,15 Nmm.

2
B tri d14a150, vy trong 1000mm c6 7 thanh d14 : A, =7. B 1077,6mm”.
_ Kiém tra kha niing chiu lwe ciia tiét dién:
X s 14
+ Chiéu cao lam viée d, = 180—30—? =143 mm.
A NPT AL, 1077,6.280
+ Chiéu cao vung nén qui uoc: a = — = =10,
0.85f.b 0,85.35.1000
+ Chidu cao ving nén thyc té: ¢ = -g— Z%? ~12,68 = di = 1—222—8= 0,089 < 0,42
1 » <

nén théa mén didu kién vé ham lugng cbt thép 6i da.

+ Strc khéang tinh toan M, :

M, = ¢.As.fy.(ds - %) - 0,9.1077,6.280.(143 —1—0’2151\ =37 455 608.74 Nmm.

Tac6 :M, >M, =20 452 053,15Nmm nén didm bao kha ning chiu luc.

-
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BO TRI COT THEP BAN MAT CAU

TL1:50
15100

1500 11500

i

bda mit By

12220
. T Dtda1s

d14a150 5y

[ Gt thép Kp trén bin mit el

Y

[l t i

\*\ N Y B B
i I |
Gt thép 16p durr I

123200
@At [

@ d14

@

Le B) Hanh |-

= T

|

JLanGan ]

> W
Hinh 2.8: B tri cot thép ban mdit cau
2.6 Kiém todn & TTGH sit dung ( kiém tra niit):
Diéu kién;
f,st,
Trong do:
+ £, ttng suét kéo trong cdt thép.

+f, :img suét cho phép trong thanh cbt thép.

~ Ung suat kéo cho phép trong thanh ct thép £ = min 0,6.f;

Trong do:

Z

1

(d_.A,)

+ Z: thong sb phu thudc vao méi trudng, chon Z=2300N/mm ddi véi khi hau khic

nghiét.

+ d, : khoang céch tir trong tdm ciia l6p thép chiu kéo ngoai ciing dén mép ngoai bé

tong chiu kéo, d, =30+ 3; =37mm.

+ A : di¢n tich bé tong trung binh boc quanh 1 thanh thép chiu kéo

_(a;+a)b _ (37+37).1000
n

A

(4

=10 571,43 mm°.

e e —————— e ————————————
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ﬁ

Vay tng suét kéo cho phép :

f, =min 0,6.f3,;—Z—l =min| 0,6.280; Ll T =min(168;314,5)=168MPa.
(d..A,)? (37.10 571,43)}
. ) A £ 5 M
_ Ung suét kéo trong cdt thép f, =—.(d, —x).n:

I

Trong do:

+ M. :moment tinh toan & TTGH str dung
M, = max(M"; M?) =18 368 602,40 Nmm.

) . E 2.10°
+n: t¥ sb quy dbi thép vé bé tong, n=—r=——————=6,
ty 50 quy dot thep & M= E T31798.93

c
+ d, : chidu cao lam viéc cta tict dién, d, =143mm.

+ x: khoang cach tir tryc trung hoa dén mép chiu nén ctia bé tong

in.ﬁ.( [ 24,k =6’29-1077,6l [ 21430000 ) oo
b nA 1000 6,29.1077,6

s

+ I, : moment quén tinh cla tiét dién

3 3
I =X {nA(d, -x) _1000.37,77" | ¢ 29.1077,6.(143—37,77)* =93 016 890, 4 mm®.
Vay £ =M (4, ~x)n=123B3 29 (143_37,77).6,29 =130,79MPa
I 93 016 890.4 ‘

Ta c6: £, =130,76 MPa <f,, =168MPa nén théa méan diéu kién vé vét nit.

]
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Hinh 2.6: So db tinh hoat tai ban ddm ( ddt 1 banh Xe)......cccvuevveciieriienininnninns 74
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e e e S S P AT A )

CHUONG 3: THIET KE DAM NGANG
3.1 SO lidu thiét ké:
_ Cudng 6 bé tong :f. =35MPa.
_ Khéi lugng riéng bé tong :y, =2,5.10° N/ mm”.
_ Modun dan hoi bé téng:
£ =35MPa= E, =0,0043y"° [, =0,043.2500"* /35 =31 798,93 MPa.
_ C6t thép sir dung ¢6 f, = 280MPa
_ Hé s6 didu chinh tai trong & TTGH cudng db 1:
N="NpMNe. M= 0,95 (Al.4.2.1-2)

Trong do:
+ H¢ s6 xét dén tinh déo : Mp =0,95.
+H¢ sb xét dén tinh du thira 1My =0,95.

+H& s xét dén tinh quan trong  :m, =1,05.
Véy h¢ sé diéu chinh tai trong 1 =n,.M,.1; =0,95.0,95.1,05=0,95
_ Haé sb tai trong & TTGH cuong d6 1:

Yo =b25  ypw=L5 .y, =175

_ Hé sb xung kich & TTGH cudong dé 1 va sir dung: 1+IM =1+0,33
_ Khoang céch giita 2 tim ddm chinh S =1, = 2440 mm.
_ Chon I6p phti : bé tong asphal day 70 mm.
_ D6 dbe ban mit cAu 2%.

_Kich thudc ddm ngang:

Eaaaa———--—,=_-————————__- —————— ——— ————— ———————— =
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\ 1420 |
"oq_ 1220 10:*' o
I ]
=2
[ ] [ ]
= 2
w
1540 1 | 950
1

Hinh 3.1: Kich thude ddam ngang
Chiéu cao ddm ngang trirde khi db bé tong BMC: h=750mm
Chiéu cao dAm ngang sau khi db bé tong BMC: h’=750+180=930mm
Chiéu dai tinh toan: L¢=S=2440mm
B rong : b=950mm
Dién tich mit cit ngang: Agw=1 078 500 mm?
3.2 Noi hwe do tinh tai:
TLBT ddm ngang;

Y,.Aub  2,5.107°.1 078 500.950
L,, 2440

DC, = =10,49N/ mm.

TLBT 16p pht:DW =7, h,,,.b=2,25.10°.70.950 =1, 5N/ mm

TLBT bén mit chu: DC2'= 7, .ts.b=2,5.107°.180.950 = 4,28 N / mm
DC2' DC2" DW

Ly=2440

Hinh 3.2: So do tinh tinh tdi dam ngang

Moment do tinh tai tic dung & TTGH cuong d6 1:

3 Yow 3
(4,28 +10,49).2440°

MP o [ , DC2 DC2".L, | DW.I}“]
e Y- el 3

=14 643 530,

2z
+1’5.1,5.2440 J

={,95 .[l‘, 25.

Moment do tinh tii tac dung & TTGH st dung:

MSSV: 1151110009

GVHD: Th.S Pham D¢

38 Nmm.
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_(DC2'+ DC2".L, J DW.L},
- 8

_ (4,28+10,49).2440° N 1,5.2440°

- 8 8

DL
Ms

=12108 134 Nmm

Luc cét do tinh tai téc dung & TTGH cudng d6 1:

DC2'+DC2").L DWL
v =n. vm-( ) o+ Yow- u
2 2
= 0,95.[1,25. (4,28+10,49)2440 1,5.5;?‘&} — 24 092,71N.
3.3 Néi lwc do hoat tai:
3 3
Hé s6 £=0,5. L, 2440 =2,89.107

=45,
L, +L 2440° +29300°

Xdc dinh tai trong truc tinh toan

a.Xe tai 3 truc:
4300 4300
=
yi=1 Y ¢
/L/
29300 |

Hinh 3.3: Duong dnh hudng hoat tdi xe 3 truc

vi=l
- 4300.2.(1-2,80.10""
g o1 430020-8) ( -
L, 29300
(4300 +4300)2.(1-8) . (4300+4300).2.(1-2,89.10™)
y,=1- =1- 0,41
L 29300

P™* = 0,65.(P,.y, + P,.y, + B..y, )
=0,65.(72500.1+72500.0,73 +17500.0,41) =86 190N

b.Xe 2 truc:
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Chuong IT1: Thiét Ké Dam Ngang
M
1200

y1=1 Yo E

29300

Hinh 3.4: Duwong dnh hudng hoat tdi xe 2 truc

yr=1
12002.0-8) _, 1200.2.(1—2,89.10”“)
L - 29300

it

=0,92

Y =1

P, =0,65.(P.y, +P,.y,) = 0,65.(55000.1+ 55000.0,92) = 68 640 N

Vay tai trong truc thiét ké:
P, = max{P)™*, P} ) = max(86 190,68 640) = 86 190N

Tdi trong lan thiét ké:

¥ ,"//,”/”’/,,/’/””””‘E

29300

Hinh 3.5: Ducng dnh hudng hoat tdi lan

Q93 1(_29;00

q=——Q==2" 172" |=22 7IN/mm
30007 30002

Theo phwong ngang ciu:

a.Truong hop dit 1 banh xe:
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lpo l PO
AN JAN AN
|__ Ln=2440mm i !_

Ln=2440mm

vl_a>

y=610 1

\\\‘-_

Hinh 3.6: Duong anh huwdng moment, luc cdt ctia hoat tai xe( TH 1 ddt 1 banh)
Moment do hoat tai:
M, =P,.y =86 190.610 =52 575 900 Nmm
Luc cét do hoat tai:

V' =P,.1=86190.1=86190 N

b.Trudng hop dit 2 banh xe:
1200 1200
A & AN
!_ Ln=2440mm _J| !_ Ln=2440mm 1

1 y=610 1 =051
=31 72310

Hinh 3.7: Puong anh hudéng moment, luc cdt ciia hoat tai xe( TH 1 ddt 2 banh)
Moment do hoat tai:
M," =P,.(y, +y,) =86 190.(310+310) =53 437 800 Nmm
Luyec cét do hoat tai:
V" =P,.(1+y,) =86 190.(1+0,51) =130 146.9 N

Vay truomg hop gdy ra higu tmg 16n nhét 1a trudng hop dit mot banh xe khi xét

thém hé s6 lan m.

ﬁ
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¢.Tai trong lan:

CTTITTIT] [TTII T
L\Jzﬂﬂ | L Ly=2440 ]

Hinh 3.8: Duong dnh hudng moment, lyc cdt cia hoat tdi ian
Moment do tai trong lan:

M, =q'€,. = 22,71%.610.2440 =16 900 782Nmm

Luec cat do tai trong lan:

Vi =q'0Q, =22,71 .%.1.2440 =27 706,2N

Tb hop ndi hre do hoat tii:
_ Trang thai gi6i han cudng d6 1:
M" =ny, m{(+IM)M,, +M,
=0,95.1,75.1,2[.(1+0,33).52 575 900 +16 900 782] =173 219 324, 4ANmm
Vo' =y m [+ M)V, + Viane ]
=0,95.1,75.1,2.[(1+0,33).86 190 + 27 706] =283 965,7IN.

_ Trang thai gi6i han st dung:

Mt = m[(l +IM)M,; +M,,..]
=1,2[.(1+0,33).52 575 900 +16 900 782]=104 192 074,8Nmm

F=m[+IM).V, +V,

Eane ]

=1,2.[(1+0,33).86 190 +27 706] =170 806, 44N,

3.4 To hop ndi lye:

39“\ Vi 13 nfay

T DEGnE ain wiuu ind

fmd

i dan fi€n tue irén vde g0i dan héi ia cac dam chy, khi
tinh toan ta gia thuyét dim ngang nhy mdt dam gian don, nhip tinh toén la khoang cach
gitta 2 dim chinh sau d6 nhén véi hé 56 0,5 va 0,7 dé chuyén dbi vé& dm lién tuc.

To hop moment tal g01

- SWTR RN BAd ) MSSV: 1151110000 Trang 88
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#

M, =0,7(M > +M,")
©=0,7.12 108 134+104 192 074,8) =81 410 146,16 Nmm
T6 hop moment tai gitta nhip:
M," =0,5(M,” +M,")
= 0,5.(14 643 530,38 +173 219 324,4) = 93 931 427,39 Nmm
M," =0,5(M, +M,")

=0,5.(12108 134 +104 192 074,8) =58 150 104,4 Nmm
T6 hop luc cat & TTGH cudng do:

V, = V.o V" =24092,71+283 965,71=308 058,42N
3.5 Thiét ké ¢t thép dAm ngang:

3.5.1 Thiét ké cét thép cho moment Gm:
_Moment tinh toan: M, =131 503 998,3 Nmm

_Tiét dién tinh todn: bxh’=950x 930 mm
_ Khoang cach tir mép ngoai bé tong chiu kéo dén trong tAm cbt thép a'=50mm.
_ Chiéu cao lam vige: d, =h'-a'=930—-50 =880 mm.

_ Chiéu cao ving nén quy ude:

a=d -\/dj N 880—\/8802 A0 9983 s abmin

$.0,85.£.b 0,9.0,85.35.950
_ H& s6 qui doi: B, =0,85—g70—5.(f; —~28)=0,85- 0’705 (35-28)=0,8
_ Chiéu cao viing nén thyc th o= = 5(;889 =7,37 mm
1 bl

_Tinhlai ¢ : ¢=O,65+0,15.($~—1)=0,65+0,15.($%—1]=18,41>0,9
.

Chon ¢ =0,9 13 phu hop véi gié tri ban dau

~ Kiém tra diéu kién :di = 7’33 =0,008 <0,6

s

0,85.f.ab 0,85.35.5,89.950
f 280

%

=549,52mm>.

_ Ham lugng cbt thép : A, =
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z ‘ p f h'
.. Ham luong cot thép t6i thiéu: p_. =0, 03.—“.2- =0, 03.—93—.@ =0,004
f, d, 280 880

= A, 0 =P -bd, =0,0004.950.880 = 3344 mm”
Viy ta bb tri cét thép theo ham luong cbt thép t6i thidu

Chon 7d25 ¢6 As=3426,12mm? > Asmin

3.5.2 Thiét ké cét thép cho moment diwong:
_Moment tinh toan: M, =93 931 427,39 Nmm

_Tiét dién tinh toan: bxh’=950x 930 mm
_ Khoang céch tir mép ngoai bé téng chin kéo dén trong tam cbt thép a'=50mm.
_ Chiéu cao lam viéc: d, =h'-a'=930— 50 = 880 mm.

_ Chi€u cao ving nén quy udc:

a=d, u\/dsz _2M, =880—\j8802 JZBBLATI9 4 o imm.

© $.0,85£.b 0,9.0,85.35.950
_H8 s6 qui ddi: B, = o,ss—g.(f; —28)=O,85~0;;)v§».(35—28)x 0,8
_ Chidu cao ving nén thuc té: ¢ = 2. % =5,25 mm
.0,
_Tinhlai ¢ : ¢ =0,65+0,15.(%——~1J =0,65+0,15.(58?5 —1J=25,64> 0,9

Chon ¢ =0,9 12 phi hop véi gia tri ban dau

5,25

Kiém tra diéu kién .
- 880

s

=0,006<0,6

0,85.f .ab 0,85.35.4,21.950

_Ham lugng ¢t thép : A_ = =424, 95mm?,
f 280
_ Ham lugng cét thép t6i thidu: p,. =0, 03. % B'_ 0,03, B0 _ 0,004
f,'d 280 880

N 5

=> A, = Pon-Dd, =0,0004.950.880 = 3344 mm*

Viay ta bb tri cbt thép theo ham hrong ¢t thép tbi thidu

MSSV: 1151110009  Trang 90
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Chon 7d25 ¢6 As=3426,12mm? > Asmin

1220

_i—ss Tx150=1050 ssl__
’ ]

'@

d1432[m.
“I1Tot4a200

7114

°Il d142200 )

w | 1540 | = |
2440 |

750
175,140 140, 143 140 113

Hinh 3.9: Bé tri cdt thép dam ngang

3.6 Kiém todn & TTGH sir dung:

Diéu kién:

Trong do:
+ f, :ing suét kéo trong cbt thép.
+f,, :img suét cho phép trong thanh cbt thép.

. . ‘ ; Z
_ Ung suéit kéo cho phép trong thanh cot thép f,, =min| 0, e

1

d,.A)

Trong do6:
+ Z: théng s phu thude vio méi trudng, chon Z=2300N/mm doi véi khi hau khic
nghiét.
+ d_ : khoang céch tir trong tém ctia 16p thép chiu kéo ngoai cung dén mép ngoai bé

tong chiu kéo, d, =50mm

+ A, : dién tich bé tong trung binh boc quanh 1 thanh thép chiu kéo

A =14 285,71 mm>.

c

_(a,+a)b _ (50+50).1000
n 7

W-——d——-——
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Viy ting sudt kéo cho phép :

f, =min| 0, 6.fy;—-—z—--]v~ =min| 0,6.280, 23 000 — |=min(168;261,74) =168MPa

(d.A,)* (50.13 571,43)

_ Ung suat kéo trong cot thép f, = wa.(dS —x).n:

‘Trong do:

+ M, :moment tinh toan & TTGH sir dung
M, = max(M7T; M) =81 410 146,16 Nmm.

. . 1A in E 2.10°
+n: ty 50 quy doi thép vé bé tong, n=—%

E. 3179893

4

6,29

+ d, : chidu cao lam vige cia tiét dién, d, =880 mm.

+ x: khoang cach ti¥ tryc trung hoa dén mép chju nén ciia bé tong

;

x=n.AS. 1+2.ds.b 1 =6,29.3426’12. 1+ 2.880.950 _1]=178,41mm.
b nA 950 6,29.3426,12

5

+ 1, : moment quén tinh cla tiét dién

3 3
I, = b';‘ +n.A,.(d, —x) :wm,29.3426,12.(880—178,41)2 =12 405 960 720

M, (d B )n— 81410 146,16

Vay f. = X)n=
VAT 12 405 960 720

.(880—178,41).6,29 =28,95MPa

Ta co: f, = 28,95 MPa <f,, =168MPa nén théa mén didu kién vé vét nurt.
3.7 Thiét ké ¢t dai dim ngang:

_ Luc ¢t tinh toén: V, =308 058,42N,

_Moment tinh toan: M, =131 503 998,3 Nmm

_ Buée 1: X4c dinh chidu cao chiu cit hitu higu d, :

. Pé don gian hoa vige tinh toan, khoang cich tir frong tAm viing nén dén trong tam
¢t thép chiu kéo liy nhu sau :

e S: TS —
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W

d.—0,5.2 =880-0,5.5,89 =877,06mm
d, = max 0,9.d, =0,9.880 = 792 mm = d, =877,05mm
0,72.h'=0,72.930 = 669,6 mm

_ Budce 2: Tinh toan tng sufit cit danh dinh v va kiém tra (g sudt cét v/f. :

v
Vo_y, 30805842

v w09 =0,41Mpa
bd, 950.877,05

Tysb: 2 =240 011<0,25
£ 35

_ Bude 3: Tinh toan bién dang doc €, :
. Gidslr: 0=30°

. Dim ngang khong sir dung cép du Umg lyc nén bién dang doc £,

M
05V, cotg0— Ay fy,

g, =
AE+ALE,

131503998,3 |, 5308 058,42.cotg30° —0

877,05 —0,00061
3426.12.200000 + 0

_ Bude 4: Tix gié tri %?:0,011 va £,.1000 = 0,00061.1000 = 0,61 ta tra bang 4

C

TCVN 11823-5:2017 ta tim dwoc gia tri goe nghiéng 0=33,7°, $=2,38°
_ Buée 5: Xac dinh cudng d6 cua cbt thép vach theo phuong trinh:

. Xha nang chiu ciit ciia bé tong:
V. = %Jf_ bd, = %2—8.\/3?.950.877,05 = 977 670,58N

. Kha ning chiu cat cta cot dai:

v Yoy 308058492 o7 670 - 635 382,87N

o9, 0.9

Vs<0 nén ta bé tri dai cAu tao, chon cbt dai d16, fy= 280 Mpa.
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_ Budéc 6: Tinh toan bude dai theo ciu tao:

. Ya 30805842
SR P bd. 35.950.877.05

[ v

=(,010<0,1

A o . ~n A A A
. Kiém tra budce dai theo yéu ciu vé ciu tao:

7.16°

AF 2. 222 280

S L YT =241,37mm _y < 241,37mm
=10,083./£ b 0,083.4/35.950 <241,

| min(0,8.d,;600) =(701,64;600) = 600mm

Chon budc dai ciu tao s= 150mm.
_ Budc 7: kiém tra kha niing chju kéo ctia ¢t dai:

. Tinh lai kha ning chiu cit cbt dai:

2
Af . cotg3l® 2.7 280.877,05.cotg33,7°
v =y —_ 4 =987 140,83N
) s 150
. Kiém tra diéu kién:
ALs.fy 2 M, +[V" —~»Vp —0,5.VSJ.cotg@
q)f‘dv (pv
2
VI=Af, =2 167 »80=112 594,68
VP = M, +[£—VP—O,S.VS).cotg9
(pf'dv (pv
_131503998,3 (30805842 , 4 5987 140,83 .cotg(33,7) = —60 240,71
0,9.877,05 0,9

VT>VP nén thoa man diu kién

Viy ta bd tri cbt dai d16 v6i bude dai a= 150 mm.

e e e — ————
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CHUONG 4: THIET KE DAM CHINH

4.1 S6 liéu thiét ké két c4u nhip chinh:
Chidu dai toan dém:
Khoéng céch tir d4u dim dén tim gbi:
Chiéu dai tinh todn:
Tiéu chuin thiét ké:
Tai trong thiét ké:
Chiéu rong phin xe chay:
Chiéu rong 18 bd hanh:
B rong cot lan can:

Tong bé rng todn cau:

L=30m

a=0,35m

L, =L—2a=30-2.0,35=29,3m
TCVN 11823:2017

0,65HL.93

B=11,5m

K=2x1,5m

b=2x0,3m
B+K+b=11,5+2.1,5+2.0,3=15,1m

Két cAu nhip: Gién don
Loai dim: Super T cing trudc
MAT CAT NGANG CAU
1/2 MAT CAT BAU CAU L 1:50 1/2 MAT CAT GICPA CAU
Taa, 5w . 11500 W 300
i l [ |
BE TONG ASPHAL DAY 70MM
ﬂe :ﬂp:;g;gm%”mmuﬂ
2 e Pz ] _ - BAM MAT CAU DAY 150MM — -2 N
T - ] e . N e '4‘.‘ . b Ca -.-., R -.-."‘ . . 1
wo ) 240 | 2440 |tz )% 2400 f 00 4 2650
7550 | 7550
15100

Hinh 4.1: Miit céit ngang céu

4.2 Thiét ké ciu taoe:

4.2.1 Clu tao dam chinh:

SVTH: g u
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Miit cit ddu dim:

B1=1220 -
B2=1220 i
a

?

i
B3=1020 f
IX ]’I
B8O |

Hinh 4.2: Mt cdt ngang dau dim

Hi=650 3
800

Miit cit tai doan dim déc:

. B1=2400 ke
. B2=1220 , =
Bt
| B3=1020 | al g
(] ~t+
E -
o
B4=100
Hinh 4.3 Mgt cdit ngang dogn ddm ddc
Mt cit tiét dién hé:
, B1=2400 ,
1 , B2=1220 , | -
B5=770 W
B z
h ¥ H

Ha=75

B6=77(
83=1020

T
H3=

50 | He=aod Hs=szs inaéa
1250

E
HT

Hinh 4.4: Mt cdt ngang tiét dién hé
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Céu tao ddm ngang:

, 1420 ,

‘!oq 1220
I

=
_{.Q_
75

3

600
750

1540 [ 950

JL

Hinh 4.5: Mt cit ngang dam ngang

Chu tao vach ngin:
VACH NGAN
TL 1:30
770 ] 0%
. T

oo

T Ib:{gm!ms}agl 88 L—z——‘;—u—l“-

770

Hinh 4.6: Véch ngdn dam

Céu tao phin diu dam:

750

350i 2100 i
> 0 £
HITIET A
MOC CAU DAM B e _
E=st ——‘r\:]_;l:::::z:wwzzzzzzm—::::

800

1400

| /
| L |

600
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Hinh 4.7: DPoan dau dam

CHUONG 4: Thiét K¢ Dam .

GVHD: Th.S Pham D¢

4.2.2 Tinh todn cic dic trung hinh hoc dim chinh:

Xét cac mat cit dic trung gt"im:

Miit cat gbi:

Xo =0mm

Mit cit cach gbi dv (kiém tra hyc cdit): X1 =0,7.h=0,7.1600=1120mm

Miit cit khong dinh bam 3m:
Miit c&t khong dinh bam 6m:

Miit cat tai vi tri gifta dam:

4.2.2.1 Mt cdt tai goi:

4.2.2.1.1 Qui déi tiét dién:

X5=3000mm
X3 = 6000mm
Xa=14650mm

uwy
l b2"=1220 | = ! = | = ; by=b2"=1220
!
- A = |
v =
2=1020 3| ¥ \\ b2 ] i b
b1=890 b1
| ] | i 5

Hinh 4.8: Tiét dién qui déi doan dau dém

Dién tich toan bd mit cit:
Dién tich phan mit cét trén:
Dién tich phin mit cit dudi:
B& rong phén ban cénh trén:
Chiéu cao dim tai géi:

Kich thudc sau quy dbi:

175 500
h! :—:ét“w :143,85111’1'1
U, 1L

__E _ 620750
¥ H-h, 80014385

=046,05mm

A= 796 250 mm?
A= 175 500 mm?
A= 620 750 mm?
bbz’” = 1220 mm
=800mm
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4.2.2.1.2 Ddc trung hinh hoc:

Toa d§ trong tam:
H'-h Y
bt.h,.[H'—5]+ bw.w! )
2 2
Ybu = F
800 143,85)’
1220.143,85.(800w%§§)+946,(}5.( 5 )
= =416,24mm
796 250

Moment quan tinh dbi véi truc x-x

he * b,.(H-h)
x0=b‘ h, +b,.ht.(—h—‘+H'~~ht +w-~m—--——“’( ‘)
12 2 3

_1220.143,85°

143,85 946,05.(800 — 143,85)°

+122(}.143,85.[ 3

+800—-143,85]2 +
=271 501 430 800 mm’
Moment quén tinh déi voi tryc trung hoa:
I =1, —Y,2.A, =271 501 430 800—416,247.796 250 =133 546 549 700mm’
4.2.2.2 Mgt cdit tai tiét dién ddc:

4.2.2.2.1 Qui déi tiét dién:

, b2=2400 ,

uy
! ¥ 0 b[=b2
=
b2'=1620 ﬁ § -
S e
f‘é '] £ bW
b1=760 ?h *
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Hinh 4.9: Tiét dién qui doi doan dam ddc

Dién tich toan bd mit cit: A=1 339 000 mm?
Dién tich phin mit cét trén: A 264 000 mm?
Bé rong phén canh trén: b, =b, =2400 mm
Chiéu cao dam: H=1400 mm

Kich thudc sau quy dbi:
b +b,' 1020700 _
2 2

_A,—b,(h,+h,) 264 00086075+ 75)
' b,—b, 2400 —860

bw:bb= 860 mm

h = 87,66 mm

h, =H-h, =1400—87,66=1312,34 mm

4.2.2.2.2 Ddc trung hinh hoc:

Toa d6 trong tdm:

2
bt.h,.(H—%)+bw.hb
v 2

b0 F
2
2400.87, 66.(1400 - 87’266) N 360}2%?_4_
= ~ 765,15 mm
1399 000

Moment quan tinh d6i voi truc'x-x:

3 2 3

o= b b +b h,. L +h, | + byhy
12 2 3

_ 2400.87,66° 87,66

2

860.1312,34°

2
+2400.87,66.[ +1312,34) +

=1034 984 762 000mm’
Moment quéan tinh di voi truc trung hoa:

IL,=1,-Y,, A, =1034 984 762 000-867,55°.1339000 = 27 195 781 650 mm’

]
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S: —— MS: 11“100 R——
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4.2.2.3 M cdt tiét dién ho:

4.2.2.3.1 Qui doi tiét dién:

b2=2400

be=B15  ,  bI=T70 . b6=81s w
i b=2.66 N
— =
o
2| -
bi=100 by,=b1 f
Hinh 4.10: Tiét dién qui 36i dogn ddm ho
Dién tich toan b6 mat ct: A =585211,4 mm?
Dién tich phin mit cat trén: A¢= 183 120 mm?
Dién tich phin mit cét dudi: Ag= 280 338,9 mm?
Chiéu cao dam: H=1400 mm
B& rong ban canh trén quy doi: b, =2b, =2.815=1630 mmn
Bé rong biu dim duéi quy dbi: b, =b, =700 mm
B& rong sudm quy doi: b, =2b, =2.109=218mm
Kich thuéce sau quy dbi:
—-b_.(h, +h —218.
h,mA* b,.(h, +h,) 183750 _218(75+75)=106,98 mm
b, -b, 1630218
_ 482,7 ~ .
h, = As=buh rhoth) 274 482,7-218.(300+50+225) 00 0

b, —b, 700218

h_=H-h, —h, =1400-106,98—309,40=983,62 mm

© MSSV: 1151110009
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CHUONG 4: ThictKé Dam Chinh __ it D: Th.S Pham B¢

4.2.2.3.2 Ddc trung hinh hoc:

Toa do trong tam:

- 2
bt.ht.[H wb—‘] + bw.hw.(hh +h—"’J + bb.-l»l‘L
v - 2 2 2
b A
1630.106,98.(1400— 1062’98

983,62

309,40
2

)+218.983,62.[309,40+ )+700.

5852114
=752,05 mm

Moment quén tinh ddi voi truc x-x:

3 2 3 2 3
L,= btl'g' +b‘.h,.(H -%) +—]?~‘»1'~'1~'~g-~‘1~+bw.hw.[hb +%"—J + 0ol

3

106,98]2 N 218.983,62°

_ 1630.106,98°
12

+1630.106,98.(1400—~

=478 177 645 600mm*

2 3
+ 218.983,62.[309,4 + 983,62) , 700.309,4

Moment quén tinh di véi truc trung hoa:

I, =I,-Y, A, =478 177 645 600—863,11°.585 211,4 =42 219 221120 mm"

4.3 Tinh todn hé s6 phan b6 ngang:
4.3.1 Phirong phdp diam don:
Kiém tra diéu kién:
.S6 lwong dam chinh: n=6 > 4 dam

Khoang cach giita cac ddm: 1,1m < $=2,44m < 4,9m

Nhip dam chinh: 6m < L=30m < 73m
.Phin hiing mat dudng xe chay: =690mm < 910mm
Bé day ban mat clu: 110mm<t;=180mm<300mm

Viy dam trong c6 thé ap dung phwong phap dim don

Khotng cach der -350mm< de=-225mm< 1700mm

Viy dam bién khong thé 4p dung phwong phip dim don
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CHUGONG 4: Thiét K& DAm Chinh GVHD: Th.S Pham Dé
Hé s6 phan bé moment:

Mot lan thiét ké chiu tai:

(mg)” z[ s )“’” sH)” 2(2440]”’” (2440.1600]0’25 oy
s el l B 910 ) U 29300° ’

Hai hogic hon hai lan thiét ké chiu tai:

s ¢ (saY"” (2440 (24401600
5] (2”0 ()
» “\1900) | 2 1900 20300

Hé s6 phéan bd luc cit:

M5t 1an thiét ké chiu tai:

S Y (aY' (2440 ( 1600 \™
(m.g)ﬂ=[——] | = =[ J [ ] =0,654
v {3050 | I, 3050 ) 29300

Hai hodic hon hai 1an thiét ké chiu tai:

s Y (aY" (2440 ( 1600 \
(mg), =(— ] = =[ [ =0,798
M\ 2250) |\ I, 2250 ) "\ 29300

"

4.3.2 Phwong phdp nén léch tim:
Kiém tra diéu kién
Ti sb gitta bé rong phén xe chay trén chidu dai nhip tinh toan:

B _1I500 443905 @)
L, 29300

it

Momen quan tinh ngang trén 1m dai: (chi gbm ban miit cau)

. 3
J, :M=4,86x108 mm”*
r by 3
Hé¢ someéem: o= —-—12’8‘1"'
Gl

Trong do6:
J: Momen quén tinh ctia dAm chi; J=42 219 221120 mm*
J_ : Momen quén tinh ngang trén 1m dai; J, =4,86.10° mm"
d: Khoang céch gitta hai dim chii; d=2440 mm
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CHUONG 4: ThiétKé Ddm Chinh __

~ GVHD: Th.S Pham D¢

L: Khiu d4 nhip tinh todn; L=29300 mm
Thay céc gia tri vao cong thirc trén ta c¢6 hé sé mém:

3
_12,8.2440.42 219 221120 _ ) 0002 <0,005  (2)
29300"4,86.10

Tir (1) va (2) thi ta c6 thé ap dung phtrong phép nén léch tam.
4.3.2.1 H¢ 56 phdn bo ngang ddam bién:
Tung d6 dudng anh hudng cho dam bién:

1

1 apa, 1 1 12200.12200
Y= oxa . - =0,524
n 2 Ya 6 2712200°+7320° +2440
1 1 aza 1 1 12200.12200
Yp=—=gX T 2 7 7=—0,19
n 2 Za‘ 6 2712200 + 73207 + 2440
. = Ht—. :
8 2Zy'
X
. ; — M
glam 3000
= Yo
473 %
4.3.2.2 Truong hgp dat 1 lan xe:
B 3500
}.._S.O'L.i_ 1660 _I_ 1100
%"l
A A A A sY A
M A

Hinh 4.11: D.A.H PP nén léch tém (khi dgt 1 1an xe-ddm bién)
Bang 4.1: Tung do d.a. h kh1 dat 1 lan xe- dim bién

Yool 0,468
Tung dg BAI-I xe-

Yo 0,363

He so PBN xe B m.g 0,499

Tung do BAH lan Y toes 0,504
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CHUONG 4: Thiét K& DAm Chinh GVHD: Th.S Pham D¢
ﬁ

2

o, 2
=]

YIHnBZ 0’328
Hé s6 PBN lan mg, . 0,499
Vous 0,591
Tung d6 PAH nguwoi di by
Vi 0,504
Hé s6 PBN ngwoi di bd L 0,548
4.3.2.3 Truong hop ddt 2 lan xe:
3500 3500
600 , 1800 1100 600 1800 1100
[ | I |
T Try rrbiibb b
| =
il L VA AN A A
st Ao |

0,504

y0.524

Hinh 4.12: DA.H PP nén léch tm (khi dgit 2 lan xe-dam bién)

Bang 4.2: Tung d6 d.a.h khi dit 2 1an xe dam bién

Yot 0,468
Vie2 0,363
Tung d¢ DAH xe
Y.ca 0,264
Vies 0,158
Hé s6 PBN xe m.g ** 0,627
| ylanel 0’504
ylaneZ 0’328
Tung do DAH lan
ylanes 05299
Vi 0,123
H¢ s6 PBN lan me,,. 0,627
Vs 0,591
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CHUONG 4: Thi¢tKéDam Chinh ______ GVHD: ThS PhamD§

Tung ('19 BAH ngu'o’: dl 0,504

He so PBN ngu’o'l dl bo Zp 0,548

4.3.2.4 Trueomg hop ddt 3 lan xe:

3500 ) 3500 . 3500
1100 600 1a0¢ _1ie0 600 1600 Lt

1 | I : | |
ALV PTTTTT Y TTTTT T
g )

VAW A L A AN A

0,504
0,468
0,363
0,328
0,299
0,264
0,158
0,123
0,054
0,058
0,047

Hinh 4.13: D.A.H PP nén léch tdém (khi dgit 3 lon xe-ddm bién)

Bang 4.3: Tung do d a. h khI dat 3 lan xe- dim bién
I n v 0,468

Yo 0,363

Yo 0,264

Tung a9 PAH xe
o Ty 0,158

Yoos 0,059

Vs -0,047

. HésbPBNxe | mg" 0,538
| Ty, 0,504

0,328

y[aneZ

Y lanc3 0,299

Tlmgdﬁ DAHlan
T Ty 0,123

0,094

yIaneS

Y et -0,082

 HgsbPBNEn | mg,, 0538
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GVHD: Th.S Pham D¢

Yous 0,591
Yirz 0,504
g 0,548
4.3.2.5 Truong hop tinh tai dam bién:
= =
nc3 k3
T e 0 S S
A e T s T s sy A B B A A
& ~ . w3 s %'[

Hinh 4.14: D.A.H PP nén léch tam ( tinh tdi-dam bién)

+ Opey = 1.0, 609.10404 — 1.0, 275.4696 = 2522,32
2 2

O, 2522,32
= Dper _ 0,167
Boc2 =g 15100

+ 0y =.0,504.8604—0,17.2897 =1921,96
"o 2

Oy 1921,96
B 11500
F Y, =0,574 y, =—024
gDC3 = yDC3+ _yDC3' = 05334

Eow =

bl

4.3.2.6 Hé s6 phdn bé ngang ddam trong:

Tung d6 dudng anh hudng cho dim bién:
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1 1 aja I 1 12200.7320

Yi=—+oX

= —,

n 2 >al 6 212200°+7320° +2440°
a,a, 1 1 12200.7320

vy
Ry

i N e

n 2 yal 6 212200°47320° +2440°

mg, = m.E.Z ¥,

2"

. = Hi.
mg, fane 3 0 00

W
PL
Ep =
K

4.3.2.7 Truong hop dat 1 lan xe:

3500
1 600 1800 1100

vi=0,421

Hinh 4.15: D.A.H PP nén léch tam (khi ddt 1 lan xe- dam trong)

Bang 4.4: Tung dodahkhldat i Ianxe dim bién

yxe 1

0,347

Tung (‘19 BAH xe

yxe2

0,284

m.g LL

0,379

YEanel

0,369

ylane2

0,263

mglam

0,379

Yo

0,421

‘Tung 4 DAH ngudi di by

Yo

0,369

- HE s PBN ngubi dib)

Ep1,

0,395

ST u}', éh s—— ;
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CHUGONG 4: Thiét Ké DAm Chinh GVHD: Th.S Pham D&

4.3.2.8 Truong hop ddt 2 lan xe:

3500 3500

600 1800 100 | 600 1800 1100
| I T |

84
y1=0048 \ §>

0,263
0,245
0,224
0,161
0,14

o~
o

y1=0,380
0,369
0347

Hinh 4.16: D.A.H PP nén léch tam (khi ddit 2 lan xe- dam trong)

Bang 4.5: Tung d6 d.a.h khi dat 2 lan xe- dim trong

Vit 0,347
Yz 0,284

Tung do DAH xe
Vie3 0,224
Voos 0,161
H¢é s6 PBN xe m.g " 0,508
ylanci 0’369
ylﬂneZ 0’263

Tung do DAH lan
Yiseis 0,245
Yiane4 0,14
Hg s6 PBN lan mg,, 0,509
' . _ Vors 0,421
‘Tung do PAH ngwoi di bo

: Yoz 0,369
H¢ s6 PBN ngudi di b oL 0,395
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CHUONG 4: Thiét Ké Dam Chinh __GVHD: Th.S Pham

4.3.2.9 Trucng hop ddt 3 lan xe:

N 3500 3500 3600 .
| go0 1800 1100 | 800 1800 #00 | eo0
T

1 ) T |m1
ey bbbl el e
T

L. L L A A

i -

1100

MM IR

1L

0,263
0,245
02
0,161
014
0123 H
0,101
0,038
0,017

0,369

0,347
0,284
yi

Hinh 4.17: P.A.H PP nén léch tém (khi dit 3 lan xe- dam trong)

Bang 4.6: Tung d6 d.a.h khi dit 3 1an xe- ddm trong
T R T AR Vot 0,347

Yoo 0,284

Y,e3 0,224

Voos | 0,101

Yog 0,036

LL

ylanel 0’369

Yo 0,263

Y jane 0,245

| TugdspAHEn
: Yianea 0’14

0,123

ylaneS

0,017

ylane6

 HgséPBNEn mg, 0,492
el A 0,421

Voo 0,369

Hg 9 PBN ngmn d. b a ﬁ__i_;. 8, 0,395
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CHUGNG 4: Thiét K& Dam Chinh GVHD: Th.S Pham D&

4.3.2.10 Truong hop tinh tdi dam trong:

rﬂ—-lﬂca DiC3 r}}g‘l
o O B A e o v o

S O S e S ) R A R

— 1]
D N A D D D

0413
y1=0,38
0.1

Hinh 4.18: D.A.H PP nén léch tdm (tinh tdi- dam trong)

* Boeg =1.0,432.12285—1.0,1.2815 =2512,81
2 2

_ O, _ 242998 _

o2 =5 T 5100

L ]
tc

+ 0y =1.0,360.10485— -.0,09.1015=1921,96
2 2

Opy _192096 | o)
B 11500

+ Ve 0,409 y_ . =—0,076
203 = Vorye ~ Yooy =0:333

Bpw =

Bang 4.7: Bang tong hop HSPBN theo PP nén 1éch tAm:

DC2 pC3 | DW XE LAN PL
D.Bién 0,167 0,334 0,167 0,627 0,627 0,548
D.Trong 0,166 0,333 0,167 0,508 0,509 0,395
Bing 4.8: Bang tdng hop hé s6 phén bb ngang: Y
Phwong Phap | DC2 | DC3 bw XE LAN PL
D.Bién | NénLgch Tam | 0,167 | 0,334 0,167 | 0,627 | 0,627 | 0,548
Nén Léch TAm | 0,166 | 0,333 | 0,167 | 0,508 | 0,509 | 0,395
D.Trong | pon | Moment 0,367 | 0,592
By [Tyc Ct 0,654 | 0,798
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CHUONG 4: ThictKé Dam Chinh_____ GVHD: ThS Pham B¢

4.4 Nbi lye tai cde mit cit:

= Mt cat gdi: Xo =0mm

s Miit cat cach gbi dy (kiém tra luc cit):  X1=0,7.h=0,7.1600=1120mm

= Mit cit khong dinh bam 3m: X2= 3000mm
. Mat ciit khong dinh bam 6m: X3 = 6000mm
» Mt cit tai vi tri gitra dim: X4=14650mm

4.4.1 Tinh tdi tac dung :
= Trong hrgng ban than dim chinh: DC1

Poan cit khit ddu dém:

Dién tich miit cit: A=796 250 mm2

Chiéu dai doan cét khit: Li=2.950= 1900mm
Poan dim dic:

Dién tich mit cit: A>=1 339 000 mm2

Chiéu dai doan ddm dédc: L>=2.1550=3100mm
Poan dim hé:

Dién tich mit cit: A3=585 211,4 mm?2

Chiéu dai doan dim ho: Ly=3.8200= 24 600m
.Véich ngan dim:

Dién tich mit cit: As= Az- A3=1339000-585 211,4=753 788,6 mm2

Bé day trung binh: =150mm

Sé lugng vach: n=2

_ YA L +A,L,+A, L +A,1.3)

Lt
_2,5.107°.(796 250.1900 + 1339 000.3100 + 585 211,4.24 600 + 753 788,6.150.2)
B 29 300

DC1

=17,31 N/ mm

B oy s oF  BIaean
& L) g%.ﬁiﬂ?"‘ 52@@;?{;;' R,
R LR

- o A ) 2%
g bén thin daw ngang: DC2

Dién tich mit cdt ngang dim ngang: Apco»= 1 078 500 mm2

Bé day ddm ngang:te,=850 mm?2
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CHUGNG 4: Thiét Ké Dam Chinh GVHD: Th.S Pham Dé
S6 lugng didm ngang: ng=2 dam

-5
DC2" = Vil niaie b Bl It 2,5.107°.1078 500.850.2 _1.56N fimm

L 29300

tt

» Trong hrgng ban than bin mat ciu va tam van: DC2’
Kich thudc tm van: by x ti=800x20 mm, A,=800.20=16 000mm?2
Chidu dai tAm vén: lu= 8300 mm
S6 tAm van: nu=18 tim
Tai trong thm van

-5
DC,, = VoAl _7,85.107.16000.8300.18 _ o 4o
L 29300

tt

Dién tich BMC: A, =B, Hy, =15100.180 =2 718 000 mm”

DCpyc = Yo-Bae = 2,5.107°.2 718 000=67,95N / mm.
=>DC2'=DC,, +DCpyc =6,40+67,95="74,35N/mm

" Trong lwgng bin than l6p phu: DW
Dién tich 16p phii: Ay, =h,,.B=70.11500=2805 000 mm’
DW =y, -Apy =2,25.107.805 000=18,11N/ mm.

* Trong lwgng ban thin lan can, 1& b$ hanh:

TLBT lan can gdm : 16 c6t lan can, 15 cip tay vin mbi c@p dai 1,9m

P.=16P,  +15.P,, =16.178,23 +15.448,84 =9 584,28N.

P. 9584,28
30000 30000

=0,319N/mm

Qui v& tai phan bb déu: q, =
Trong lugng ban than 1& bd hanh: ( trén/mm)
P =y a,b,1=2,5.10".650.300.1=4,875N.
P, =vy,.2,b,1=2,5.10".1500.100.1=3,75N.
P, =y,.a,b,1=2,5.10".150.250.1=0,94N.

DC3=q,.+P1+P2+P3=0,319+4,875+3,75 +0,94=9,88N
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CHUONG 4: Thiét Ké Dim Chinh______ _GVHD: ThS Pham g

Tinh toa d§ trong tdm DC3:
Kpnean = 150mm; %, =150mm; x, =800mm; x, =1425mm
Vi tri dat trong tdm DC3 ( tir mép ngoai vao):

_ Qe Kimew HX0P AP %P0 150.0,3194150.4,875+ 925.3,75 +1675.0,94
DC3 9,88
=589,31mm

X

Dé tién cho viéc tinh toan, chon x=600mm
4.4 1.1 Noi luee do tinh idi:

4.4.1.1.1 Lure cdt do tinh tdi:

LAy miit cét I- 1am dai dién tinh toan

DC1- DC2-DC3- DW
7\ L 4 ¥ F A y ¥ y Y
!\_\ ~ Ly=29300 J
MC -1
|
‘0.04 MC 2-2
x=1120 | 98
l 0,1
MC 3-3
x=3000
0,9
0,2 f
MC 44
¥=6000 0.8

A=} ) 0.5 ‘/

Hinh 4.19: B.A.H luc cdt do tinh i
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CHUGONG 4: Thiét Ké DAm Chinh

GVHD: Th.S Pham D¢

Dién tich dudng anh hudng mit cit 1-1: Q,, =14650mm” Q, =0mm’

V., =DCL(Q,, +©Q, ) =17,31.(14650+0) =253 591,5N

Voop =DC2'.(Q, + 0, ) =74,35.(14650+0) =1089 288N

Vo =DC2"(Q,, +©Q, ) =1,56.(14650+0) =22 854N
Vo, = DC3.(Q, +Q,_) =9,88.(14650+0) =144 742N

V., =DW.(Q,, +9, ) =18,11.(14650+0) =265 311,5N

4.4.1.1.2 Moment do tinh tai:
L4y mit cit V-V lam dai dién tinh toan
DC1- DC2- DC3- DW

! L=29300 |
x=1120
\]1077
x=3000
w 2693
x=6000
‘ 4771
x=14 650
}7325
Hinh 4.20: P.A.H moment do tinh tai
SVTH: Ng6 Quy Bach MSSV: 1151110009
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CHUONG 4: Thiét KéDam Chinh

Dién tich dudng anh hudng mit cit 5-5: Q, =107 311 250 mm’
My, =DCLQ, =17,31.107 311 250 =1857 557 738 N
M., =DC2'Q), =74,35.107 311 250 =7 978 591 438 Nimm
M, =DC2"Q, =1,56.107 311 250 =167 405 550 Nmm
M,., =DC3.Q, =9,88.107 311 250 =1 060 235 150 Nmm
M,,, =DWQ, =18,11.107 311250 =1 943 406 738 Nmm

4.4.2 Hoat tdi tic dung:
Xe tai thiét ké:

Xe tai thiét ké gdm truc trudc ning 35kN, hai try sau mdi truc ning 145kN.
Khoang cach giira 2 tryc trude 13 4300mm, khodng cach 2 tryc sau thay dbi tir 4300-
9000mm sao cho gdy ra néi lyc lon nhét, theo phuong ngang khoang céch giita hai banh
xe 13 1800mm,

T ]
35 kN 145 kN 145 k N

600 mm naichung
300mm motthoa ciia mA cGu

Lun thiOt kO 3600 m m
Xe tai 2 truc:
Bao gdm 2 tryc, mdi tryc ning 110kN, khoang céch giita hai truc 12 khong déi
la 1200mm. Theo phuong ngang, khoang céch giiva hai banh xe 1& 1800mm.

110 kN ! 110 kN ]

| 120G 1800
3500
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CHUONG 4: Thiét Ké Dim Chinh GVHD: Th.S Pham Dé

#
Tai trong lan bao gdm tii rong rdi déu 9.3N/mm xép theo phuong doc céu.
Theo phuong ngang cAu, tai trong ndy phin b theo chiéu rong 3000mm, tai trong lan

¢6 thé dich chuyén dé gay ra ndi luc 16n nhat.

9.3 KN/m S,

RERRRRRRRERRERRRANER L

4.4.2.1 Luec cdt do hoat tdi:

LAy mit cat I-1 1am dai dién tinh todn:

1200
ﬂ Tandem
4300 4300

{ I lTruck 5

1 \ ' VLL -MC

-
L}

| 29300

o

1200

ﬂ Tandem
4300 4300

Vol ) Truck
I T O R A O g
/////tt,f’fﬂ 0.04

| 1120 0.96 | VLL-MC
22
L 29300 i
1200
ﬂ Tandem
4300 4300

I 1 { Truck
Fhb bbb e

0.1

BT VLL - MC
33
| 29300 N
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CHUONG 4: ThiétKéDam Chich _________ GVHD: Ths Pham

1200

ﬂ, Tandem
4300 4300

v v 1 Truck
Vol DT Lane

0,2

6000 0.8 M@

29300

1200

ﬂ Tandem
4300 4300

‘ﬁ I lTruck
bbbl e

05|
14 650 0_5‘ VLL -MC
14650 [ 1

&
én

|

1

29300

Hinh 4.21: D.A.H liec cdt do hoat t4i
+Xe 3 tryc:
Vime =Py, + Py, + Py, =0,65.(145000.1+145000.0,853+35000.0, 706) = 190 706, 75 N.
+Xe 2 tryc: Vo, =Py, +P,.y, =0,65.(110 000.1--110 000.0,959) =140 068,5N,

+ Tai trong lan: V,, =9,3.0,, = 9,3.—21—. 1.29300=136 245N

., LI X PO B4 v .
shi EPUREILE PYCREFOUD A0 basnve Gf e ey - IR )
CRA WAL RLES ARERAIA Rk U YL, R AV .WPL . -2 wdiy

¥

_‘;_

poed
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CHUONG 4: Thiét K& DAm Chinh

Béng 4.9: Gi4 tri luc cit do hoat tai

GVHD: Th.S Pham D¢

Mt ciit Hoat tai Tai trong T:ll;g Ifl;li:iigt;i@ Lure ciit(V)
94250 yl 1
Xe 3 truc 94250 y2 0,85 190 706,75
22750 y3 0,71
I-I 71500 yl 1
Xe 2 truc i 140 068,5
71500 y2 0,96
Lan N/mm 93 Dién tich 14650 136 245
Nguoi N/mm 310+ Dién tich 14650 43,95
94250 yl 0,92
Xe 3 truc 94250 y2 0,82 183 007,5
22750 y3 0,67
II-11 71500 yl 0,96
Xe 2 truc 134 420
71500 y2 0,92
Lan N/mm 9.3 Dién tich | 17 496,38 | 125 795,52
NguoiN/mm 3.10°° Dién tich | 17 496,38 40,58
94250 yl 0,90
Xe 3 tryc 94250 y2 0,75 169 162,5
22750 y3 0,6
III-I11 71500 yl 0,9
Xe 2 truc 125 840
71500 y2 0,86
Lan N/mm 9.3 Dién tich 11 835 110 065,5
Ngudi N/mm 3.107 Dién tich 11 835 35.51
94250 yl 0,8
Xe 3 truc 94250 y2 0,65 148 037,5
22750 y3 0,5
V-1V 71500 yl 0,8
Xe 2 truc 110 825
71500 y2 0,75
Lan N/mm 93 Dién tich 9320 86 676
Ngudi N/mm 3.10°° Dién tich 9320 27,96
94250 yl 0,5
V-V Xe 3 truc 94250 y2 0,35 84 890
22750 y3 0,21

SVTH: Ng6 Quy Bach

MSSV: 1151110009
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CHUONG 4: Thict K¢ Dam Chinh ________ GVHD:ThS PhamP§

71500 yl 0,5
Xe 2 truc 68 640
71500 y2 0,46
Lan N/mm 9.3 Diéntich | 3 662,5 34 061,25

Ngudi N/mm 3.107° Diéntich | 3 662,5 10,99

4.4.2.2 Moment do hoat ti:
Lz"iy dai dién mat cit V-V lam dai dién tinh toan:
1200
ﬂ, Tandem
4300 4300

J; I l.Truck Lane

X 7 4 y i 3 i MC 2_2
1077

1200

H Tandem
4300 4300

2693

: S — R—— a 11




CHUGNG 4: Thiét Ké Dim Chinh GVHD: Th.S Pham D2
1200

|1 Tandem
4300 4300

i l lTruck Lane

1 Y \ Y Y Y k L 4 MC 4_4
‘ 4771
1200
1+ Tandem
4300 4300
l I Llﬁa A’éuck
Y \J Y Y y ¥y 1 Y MC5-5

7325

Hinh 4.22: D.A.H moment do tinh tai

+ Xe 3 tryc:
M, =Py, +P,, +B,.y, =94250.7325+94250.5140+22750.3020 =1 243 531 250 Nmm.

+ Xe 2 tryuc:
M, =Py, +B,y, =71 500.7325+71 500.6730=1 004 932 500 N

+ Tai trong lan: M, =9,3.0,, = 9,3.-%.7325.29300 = 997 994 625Nmm

+ T4i trong ngudi di bo:

M,, =3.10"a, = 3.10“3.-;-.7325.29300=321 933,75 Nmm

Béng 4.10: Gia trj moment do hoat tai
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CHUONG 4: ThiétKéDam Chinh

GVHD: Th.S Pham DS _

Mt cit | Hoat tai Taltr@“g 1 as

Tung

Gl mentNmm
 tung dq B R e

I-I

94250

94250

22750

Xe 2 truc

71500

71500

Lan N/mm

9.3

Dién tich

S ol O o ©

Ngudi N/mm

3.107

Dién tich

0

-1

Xe 3 truc

94250

1077

94250

913

22750

748

204 574 500

Xe 2 truc

71500

1077

71500

1031

150 722 000

Lan N/mm

9.3

Dién tich

15174930

141 126 849

NgudiN/mm

3.10°°

Dién tich

15174930

45 524,79

HI-im

Xe 3 truc

94250

2693

94250

2250

22750

1810

507 055 250

Xe 2 truc

71500

2693

71500

y2

2610

379 164 500

Lan N/mm

9.3

Dién tich

35412950

329 340 435

Ngudi N/mm

3.107°

Dién tich

35412950

106 238, 85

IvV-iv

Xe 3 truc

94250

yl

4771

94250

y2

3890

22750

3010

884 776 750

Xe 2 truc

71500

4771

71500

4530

665 021 500

Lan N/mm

9.3

Dién tich

55582150

516 913 995

Ngudi N/mm

3.107

Dién tich

55582150

166 746,45

Xe 3 truc

( /': ¥ ’r‘ ’\E
GAZ50

;3
i

o

TA725

94250

y2

5140

22750

y3

3020

1243531 250

| Ngé Quy Béch

} an 2



CHUGONG 4: Thiét K&é DAm Chinh

—__—_—_—_ﬁ

GVHD: Th.S Pham D¢

71500 yl 7325
Xe 2 truc 1 004 932 500
71500 y2 6730
Lan N/mm 9.3 Dién tich | 107311250 | 997 994 625
Ngudi N/mm 3.107 Dién tich | 107311250 | 321933,75
Bang 4.11: Tdng hop ndi lyc do tinh tai tac dung (khong hé s0):
I-1 TI-11 ITI-T1 IV-IV V-V
pc1 M 0 273118045.5 | 682921910 | 1209885047 | 1.858E-+09
vV | 253591.5 | 233754.24 | 202267.35 | 150943.2 0
— 0 1173098018 | 2933289658 | 5196704403 | 7.979E+09
V | 1089288 | 1004022.4 | 868779.75 | 648332 0
peys | M 0 24613758 | 61545822 | 109036434 | 167405550
V | 22854 21066.24 18228.6 13603.2 0
vos | M 0 155887134 | 389790206 | 690564082 | 1.06E+09
V| 144742 | 133419.52 | 115447.8 86153.6 0
pw M 0 285740485.5 | 714483870 | 1265801167 | 1.943E+09
V | 265311.5 | 244557.44 | 211615.35 | 157919.2 0

Bang 4.12: Téng hop ndi luc do hoat tai tic dung ( khong hé s6): To hop ndi lyc &
TTGH cuong dd 1:

Hé sb diéu chinh tai trong: 1 = 0,95

Hé sb tai trong:

Hé sb xung kich:

yiL = 1,75; Ype =1.25; Ypw =1.5

1+IM=1+0,33

4.4.2.2.2 T6 hop moment do tinh tdi va hoat tdi:

MuDCI

=NYpc-Mpci;

M, =NYpe Bocz Mpezs
MECB =MYpcEoes Mpess ME V= NYow Eow Mpw

MUDCZ. =NYpc-Eoczr Mpears

PL
MY =y mg™ ((+ MM +M™ )5 My =10y, 8 My

Béng 4.13: T hop moment do tinh tai va hoat tai dam bién- TTGH CD 1

I-1 II-1IT - IH-10 IV-1V V-V
DC1 0 324327679.0 810969768.1 | 1436738493.3 | 2206375000.0
DC2’ 0 232640000.6 581708005.3 | 1030571441.9 | 1582254414.5
DC2” 0 4881215.9 12205305.8 21623287.8 33198613.1
DC3 0 61828734.5 154600540.5 | 273894979.0 | 420515766.4
DW 0 67999092.0 170029298.8 | 301229032.7 | 462482218.5

SVTH: Ngd Quy Bach
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CHUONG 4: Thiét Ké Ddm Chinh

i D: Th S Pham B¢

LL 0 430725912.5 1046269265.1 | 1765457385.5 | 2764298225.2
PL 0 62213.0 145183.4 227871.5 439946.6
My 0 1122464847.6 | 2775927367.0 | 4829742491.9 | 7469564184.4
Bang 4 14 To h()'p moment do tinh tal va hoat tai dim trong~ TTGH CDI
ISREEEERCEE R -I-I IIuH IH—IH IV-IV VY
DCI | 0 | 3243276790 | 810969768.1 | 14367384933 | 2206375000.0
DC2’ 6 232640000.6 581708005.3 | 1030571441.9 | 1582254414.5
DC2” 0 48812159 12205305.8 21623287.8 33198613.1
DC3 0 61828734.5 154600540.5 | 273894979.0 | 420515766.4
DW 0 67999092.0 | 170029298.8 | 3012290327 | 462482218.5
LL 0 348977294.3 847695034.5 | 1430386526.1 | 2239654702.4
PL 0 44843.3 104648.6 164250.5 317114.8
My 0 1040698859.7 | 2577312601.7 | 4494608011.3 | 6944797829.7
To hop Iy cét do tinh tai va hoat tai
Vl?c 1 =MN¥pe-Voers VuDCT =NYpcBncz Voezs
Vlluxr =Y e Bpezr Voo \[1:)(:3 ="YpcBoes- Yoess va? v =NYpw ow- Vow
VI =ny,, mgtt ((1 +IM).V* + V”‘); Vit =y, 8o Ve
Bang 4. 15 To h0'p lyc cat do tinh tai va hoat ta1 dim bien- TTGH CDI
S o 5 AE-EE 5 1511 8 IV-IV RS O
DCl1 301 139. 91 277583. 16 240192.48 179245.05 0.00
DC2’ 21601943 199110.19 172289.88 128572.34 0.00
DC2> 4532.23 4177.70 3614.96 2697.68 0.00
DC3 5740830 | 52917.52 | 45789.48 | 3417067 0.00
DW 63137.50 58198.56 50359.16 37580.82 0.00
LL 406411.23 384844.77 349253.63 295585.52 15319443
PL 40.04 36.97 32.35 25.47 10.01
Vu 1048688.63 | 976868.86 861531.95 677877.56 | 153204.44
Bang 4 16 To hop Iuc cat do tmh tai va hoat tal dam tron - TTGH CB 1 _
oo ] T n ] mmn | v | vy
DC1 301139“9] 277‘583 16 240]92.,48 179?45 05 0.00
DC2 | 21472590 | 197917.92 | 17125821 | 12780245 | 000
DC2 4505.,09 4152.68 3593.31 2681.53 0.00
DC3 57236.41 | 52759.08 | 4565239 | 34068.36 0.00

STH: uéch
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CHUONG 4: Thiét K& DAm Chinh

GVHD: Th.S Pham D¢

DW 63137.50 | 58198.56 50359.16 37580.82 0.00
LL 329277.36 | 311804.06 | 282967.85 | 239485.56 | 124119.25
PL, 28.86 26.65 23.32 18.36 7.22
Vu 970051.04 | 902442.10 | 794046.72 | 620882.13 | 124126.47
4.4.2.3T6 hop noi lwc 6 TTGH sir dung:
Hé sb didu chinh tai trong: =1
Hé s tai trong: yiL = 1; Yoc =1; Yow=!
Hé sb xung kich: 1+IM=1+0,33
4.4.2.3.1 T6 hop moment do inh tdi va hoat tdi:
M?CI =Mp; 3 MY =gy My s M?C = ron Mpea
Mst = 8pc3-Mpcs s Mfw = Zpw-Mpw
M = mg™ ((1+IM)M™ + MM ); M{" =gy My,
Béing 4.17: Té hop moment do tinh tai va hoat tai d4m bién- TTGH SD
I-I II-11 II-ITT IV-IV V-V
DCI 0 273118045.5 | 682921910.0 | 1209885047.0 | 1858000000.0
DC2’ 0 195907368.9 | 489859372.9 | 867849635.3 | 1332424770.1
DR 0 4110497.6 10278152.3 | 18209084.5 | 27956726.9
DC3 0 52066302.8 130189928.8 | 230648403.4 | 354118540.1
DW 0 47718661.1 119318806.2 | 211388794.9 | 324548925.2
LL 0 259083255.6 | 629334896.3 |1061929254.5 | 1662735774.6
PL 0 37421.4 87328.3 137065.6 264629.5
Ms 0 832041552.8 | 2061990394.8 | 3600047285.1 | 5560049366.4
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CHUONG 4: ThiétKé Dam Chinh

Bang 4. 18 To hg*p moment do tinh tai va hoat tai ddm trong- TTGH SD

T [ mm Hem | Ivav, Vv
DC1 0 2731 18045.5 682921910 0 1209885047 0 1858000000 0
DC2’ 0 195907368.9 489859372.9 | 8678496353 | 1332424770.1

DC2* 0 4110497.6 10278152.3 18209084.5 279567269
DC3 0 52066302.8 130189928.8 | 230648403.4 | 354118540.1
DW 0 47718661.1 119318806.2 | 211388794.9 | 324548925.2
LL 0 209911154.5 509891750.1 | 860382872.8 | 1347160723.3
PL 0 26973.4 62946.5 98797.3 190745.7
Ms 0 782859003.8 | 1942522866.8 | 3398462635.2 | 5244400431.3
T6 hop luc cét do tinh tai va hoat tai:
A = Vier's Vo = Bocz Vocrs Voo = 8ncar Vpers
Ve = 8oc3 Voess Vo = Bow-Vow

VI _ el

(Q+IM). Ve + ViE) V=g, Vy

Bang 4 19: To horp hre cit do tlnh tai va hoat tai dim blen— TTGH SD

it s S e 1 61 CHI-IT CIVAIV e YEY
bCl 253591.50 233754.24 202267.35 150943 .20 0.00
DC2’ 181911.10 | 167671.74 | 145086.22 | 108271.44 0.00
DC2” 3816.62 3518.06 3044.18 2271.73 0.00
DC3 48343.83 | 44562.12 38559.57 | 28775.30 0.00
DW 44307.02 | 40841.09 35339.76 26372.51 0.00
LL 244457.88 | 231485.58 | 210077.37 | 177795.80 | 92147.02
PL 24.08 22.24 19.46 15.32 6.02
Vs 776452.03 | 721855.07 | 634393.90 | 49444531 | 92153.05
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CHUONG 4: Thiét K& Ddm Chinh

GVHD: Th.S Pham B¢

Bing 4.20: TS hop lyc cit do tinh tai va hoat tai dim trong- TTGH SD
T D o | oneme | IV V-V
DC1 | 25359150 | 23375424 | 202267.35 | 150943.20 0.00
DC2’ | 180821.81 | 166667.72 | 144217.44 | 107623.11 0.00
DC2” 3793.76 | 3497.00 3025.95 2258.13 0.00
DC3 48199.00 | 44428.70 | 38444.12 | 28689.15 0.00
DW 44307.02 | 40841.09 | 35339.76 | 26372.51 0.00
L1, 198061.57 | 18755131 | 17020623 | 14405146 | 74658.19
PL 17.36 16.03 14.03 11.04 434
Vs 728792.11 | 676756.09 | 593514.87 | 459948.61 | 74662.54

Tinh todn va b6 tri cap du tmg lwc:

4.4.3 Chon cdp thiét ké:
Cép sir dung 13 cap dy tng Iyc ciia VSL ¢o dudng kinh 15.2mm va c6 d¢ chimg
thép, dién tich 1 tao cap Asp= 143,3 mm’

Cudng d6 chiu kéo tidu chudn

Gi6i han chay

Modul dan hdi ctia cép

f, =1860MPa

f =0,9f, =0,9.1860=1674MPa

4.4.4 Chon so b lugng cdp thiét ké:
Dién tich thép DUL theo cong thirc kinh nghiém
7 469 564 184

Sé tao cap DUL cén thiét: n

M

Eps=197 000 MPa

psl

A, = = = 2972,75mm’
$.0,855f h  1,0.0,855.1860.1580
pu
= 1,3.A"" = 1,:’,.2972’75 = 26,96 tao cap
A 143,3

Dur kidn b tri 28 tao cap & day ddm va 2 tao cap & hai bén cénh dam

S6 hang cap b tri 14 3 hang, khoang cich mdi tao cap 1a 50mm

SVH: Ngb u)’r c

T MSSV: 1151110009
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Bang 4.21: Toa dn cap dinh bam

Hang E‘:}a n ISR e VIV | vy
A 50 0 6 9 11
B 100 | o 9 9 13 13
C 150 0 4 4 4 4
D 1400 | 0 2 2 2
Tn; 21 2] 28 30

MAT CAT ii-Il MAT CAT HI-lil
TL 1:25 TL 1:25
2400 ) 2400
690 i 1020 ] 690 690 - 1020 ) 690

“‘I_f
44

M = T

7
~%-

1075
1075

1400

o W DN
+1pteresaratii—(B)
AHHOLDIEI D4

M 20500

700

450=200

5Ur
. |22
]

[

%

B |¥+
o0

*
SE4 B4+ 4+ 8-
04240484

50 _4x50=200
= f._g_r

MAT CAT IV-lV MAT CAT V-V

7. 1:25 TL 1:25
240 ) 2400
690 i 1020 ) 600 630 : 1020 ) 690

—

4 1
M T

—-1-—

1400
10758

1400
1475

X50=200

50 =200
2
50 Iﬁ

Hinh 4.23: B6 tri cdp du tmg luc cde mdt cdt




CHUONG 4: Thiét K& Dam Chinh

GVHD: Th.S Pham B¢
Toa d9 trong tim cic nhém cip dwy ing hye:
Tinh dai dién mit c&t II-1I, céc gid trj con lai cho vao bing bén dudi:
Dién tich cap dy tung luc:
3

APS=§(APS xn,,) = 143,3.(6+9+4)=2722,7 mm’

Toa d6 trong tam:

5
_[iz::‘(y"“i'n"“i )]“6.50+9.100+4.150
T3 B 19

n
| )

i=1

= 94,73 mm

Khodang cdch tir trong tAm cp du tmg luc dén tho trén:

d =H-C, = 1400 -94,73 = 1305,26 mm

Biing 4.22: Toa 45 trong tAm cdp dy {tng lye_

II-1I 1120 1860 21 2722.7 94.73 1305.26
1H-III 3000 1800 21 27722.7 94.73 1305.26
V-1V 6000 2350 28 3725.8 90.38 1309.61

V-V 14650 2450 30 4012.4 87.5 1312.5

4.5 Pic trung hinh hoc ciia cic mat cit dim:

SVTH: Ngb Quy Béach

Modun dan hdi ctia bé tng E~ 38007 MPa
Mo dun dan hdi cha cap dy tmg luc Eps= 197 000 MPa

. ake E
Heé séqul dbi n:wﬁzwzs
E, 38007

>

Tinh dai dién cho mit ct I-I, cac mit cdt con lai cho vao bang bén dudi

Giai Poan 1
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CHUONG 4: Thi¢tKéDam Chinh _______ GVHD:ThSPhamPg

R !
= | |
T
= b
by
Bé rgng BMC tham gia lam viéc v6i ddm chinh:
[
S 2440 mm
b, =Min{12.t, +_sz =Min+ 12.180-i~~12229 = 2770mm = 2440mm
5 M =7325mm
L 4 . 4

Dién tich tiét dién:
A, =A+(n-1).A =796 250 +(5,18 —1).0 =796 250 mm"

Moment quén tinh d6i vai true x-x:

XX 3 H' ¥ hl
K™ =b,H'.~+(b, —bb).h,.(H —~2—)+(n-—i).Aps.Cps

=946, 05.800.§g—0+ (1220-946,05). 143,85.[800 - }432’85]+ (5,18-1).0
=331 427 766,6 mm’
Khodng céch tir trong tdm dén mép dudi ddm:

K™ 331427 76,6
Yo =7y 796 250

g

=416,24mm

Khoang cich i trong tAm dén mép trén dim:
Y, =H'- Yy, =800—-416,24 =383, 76mm

Moment qu4n tinh tiét dién chua lién hop

- ———— ]]51“ N—— ]_.agl:;]



CHUONG 4: Thiét K& D4m Chinh GVHD: Th.S Pham B¢

e

by, by, (b,—b,)h} h Y
I = t,33 * "3"5 +( | 12b) l +(bt—bb)~h!'[y*s_w2t_J +(nwl)'Aps'(dvs_y'g)2

_946,05.383,76' _946,05.416,24'
3 3
, (1220-946,05) 143,85
12
— 44 464 409 418,11 mm’

2
+(1220 —946,05).143,85.(383, 76— 143’85)

Giai Doan 2:

B& rong BMC tham gia lam viéc véi dam chinh:

-

S 2440mm

b, =Min4{12., +%« = Min- 12.180+22—22 = 2770mm = 2440mm
Ly —2——93& =9325mm
L 4 !

T¥ s médun dan hdi ciia bé tdng ban mit cau va bé tong dam chi

oo Bove 284418

E, 38007

L

Dién tich tiét dién lién hop:
A=A, +n't b, =796 250+0,75.180.2440 =1 124 916, 79 mm’
Moment tinh déi v&i truc trung hoa giai doan 1:

K" = n'.ts.bz.[%—-f- Ygg)=0,75.180.2440.[—1——?4—383,76}=155 710 552,7 mm*

Toa d trong tdm:

K™ 155710 552,7
A, 1124916,79

c= =138, 42 mm

Yo =, —C=383,76-138,42=245,34mm
y,. =H'—y, =800—245,34=554,66mm

Moment quan tinh cha tiét dién 1ién hop:
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CHUONG 4: Thiét Ké Dim Chinh_ _GVHD: Th.S Pham

2
t
=1 +Ag.(:2 +n'.’:i}2_'b2'ts3 “*“bz'tS'(ytc +§) jl
=44 464 409 418,11+ 796250.138,42°

2
+0,75.[55.2440.1803 +2440.180.(245,34+1%) }=97 568 497 718,02 mm*

Bing 4.23: Tdng hop diic trung hinh hoc cac mit cét:

Miit cat I 1T TH-1HY IV-IV V-V
Ag 796250 1350380.886 596592.286 600785.244 601983.232
Gh }E‘{ 331427766.6 1416474358 341333843.5 341663296.2 341723267.5
1 Ybg 416.24 1048.94 572.14 568.69 567.66
Yig 383.76 35106 827.86 831.31 832.34
Iz | 44464409418 | 366359298886.49 | 215735299944.35 | 218477897479.88 | 21 9316022886.77
Ac ] 1124916.79 1679780.886 925992.286 930185.244 931383.232
ﬁ 1557105527 145283741.6 302343341.9 303478014 303817993.8
sz) c 138.42 86.49 326.51 326.26 326.20
Yic 24534 264.57 501.35 505.05 506.14
Vbe 554.66 1135.43 898.65 894.95 893.86
I. | 97568497718 [ 418761351682.84 | 395416435258.34 | 399951865780.87 | 40 1322466249.08

Tinh toin mat mat Vmg suit:
Dbi véi dim super T cang trudc thi tbng mat mat img sudt gdm mét mat \tng sudt

do nén dan hdi va mét mét g sut theo thdi gian: Aty =AML +AL,

4.5.2 Mt mit ving suit do nén dan héi:
A, .fpj.[lg H(d, —y, A, )] ~(d, -y, ) Mo, A,

E
Am.[lg +{d, -y, A, )]+ =

hi

Tacé: Af o=

Al

Chon miit céit V-V 1am dai dién tinh toan

Aps: dién tich cap DUL, Ap=5445.4 mm?

fpi: img sudt le kich, £=0,75f,,=0,75.1860~1395MPa

Ie: moment quan tinh ctia tiét dién, I,=219 316 022 886,77mm4

1 & TTGH st dyng, Msoce=1 858 060 006Nuun
Ep : Modun dan hdi cta cap DUL, E, =197000 MPa

E.i : Modun dan hdi ciia bétong lac truyén luc, E=38007 MPa
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CHUONG 4: Thiét K& Dam Chinh GVHD: Th.S Pham Dé

Mit mat (g sudt do nén dan hdi:

Bang 4.24: Mdt mét émg sufit do nén dan hoi

s B | mem | OIVIV | VeV
Aps 0 2722.7 3725.8 4012.4
dps 0 1305.26 1305.26 1309.61 1312.5
yig 383.76 351.06 827.86 831.31 832.34
Ag 796250 1350380.886 596592.286 600785.244 601983.232
Ig 44464409418 | 3.66359E+11 | 2.15735E+11 | 2.18478E+11 2.19316E+11

M’pct 0 273118046 | 682921910 | 1.21E+09 | 1858000000
AfyEs 0 57.21 44,26 56.37 54.53

4.5.3 Mt mit tmg suitt theo théi gian:
4.5.3.1 Xdc dinh cdc hé 56 tir bién va bién dang co ngot:
=H§ s§ tir bién tir lic dAm bit diu chiju lyc dén Khi thi cng BMC: 56 ngay
¥, (te. ) =19k K, K kgt
ti: tudi bé tong bit dhu chiu lyc, t=7

. ke: hé sb kich thuée

k, -—-1,45-0,0051.~§-:1,45—0,0051.0,083=1,45
Véi :
vV AL, |
S L,[b+b,+2h,+2h +2h, +(b—b,)+(b, - b,)]
_ 0,585
1,63+0,7+2.0,983 +2.0,106 +2.0,309 + (1,63 - 0,218) +(0,7 ~ 0,218)

=0,083
. k. : Hé s6 d6 4m do qua trinh tix bién, ki, =1,56-0,008.H=1,56—0,008.70=1
. ke Hé s6 xét anh huréng cudng 4§ cua bé tong khi két cdu chiu tai

35 35

k.: E=
T 7aE, 7450

=0,61

. kea: Hé 55 xét @én anh hudng phét trién cudng d6 bé tong 1én bién dang co ngét

t 561
L= = =0,63
61-0,58.£, '+t 61-0,58.50+(56—1)
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CHUONG 4: ThitKéDamChinh ______ GVHD: ThS PhamP§

Vay ¥, (t,.t,)=19k k, Kk, k,dt“’“s—191451061063 1'% =1,06

= H¢ s6 tir bién tir cita dim tir hic truyén hre dén cudi thoi ky khai thic:

q} (tf’t) ‘ijblfm]- 9!( k k k t*ﬂils

ted i
Tuong ty nhu hé 56 tir bién tir lue dim bit diu chiu he, ta co:
k, =1

k, =1,45—0,0051.%m1,45—0, 0051.0,083=1,45

.35 _ 35
OT+f,T 7450

=0,61

t ~ 36500 1 ~
61-0,58.£,'+t 61-0,58.50+(36500-1)

kid =

Vay W, (te, t) =19k Kk, ko kot =1,9.1,45.1.0,61. 1.1 = 1,68

he *
=H¢ sd tir bién tir ciia ddm tir liic thi cong BMC dén cudi thovi ky khai théc:

Y, (tr,t,) =W =L9k k, Kk, k"

td =¥

Tuong tw nhu hé sb tir bién tir lie dim bit ddu chiu hue, ta co:

k, =1
.V
k, =1,45-0,0051.—=1,45-0,0051.0,083=1,45
B - B
7+£," 7+50
t 3650056

ktd

61-0,58.5,+1 61-0,58.50+ (36500—56)
Vay Y, (t, ) =19k, k, kK ,.t, " =1,9.1,45.1.0,61.1.56™" =1,05
= H¢ 6 tir bién tir cia BMC dén cudi thoi ky khai thac:

W, (t;,t)) =W, =19k k, k, k

—0.118
td* tl

Tuong ty nhu hé s6 tir bién tir lic dAm bt ddu chiu hwe, ta co:

k, =1

" VTH: s —— .. - 1000 - - T



CHUONG 4: Thiét K& Dam Chinh GVHD: Th.S Pham Pé

k. =I,45—0,0051.y§ =1,45-0,0051.0,5=1,45

Vé’l X, —_ Btc'Lu _ 15,1.29,3 _
S 2L, B +2L.t 2293.151+2.29,3.0,18

L]

35 35

k= ———= =0,61
T+£," 7+50

oo t _ 36500 - 56 _
47 61-0,58f, '+t 61-0,58.35+(36500—56)

Vay ¥, (t.1,) =19k, k& k, 4, =1,9.1,45.1.0,61.1.56 ' =1,05

4.5.3.2 Mét mdt iing sudt do co ngdt xay ra trong GP 1 AfpSR:
AfpSR =8y e Kig
Tinh dai dién mit cit V-V
Trong do:
+ Bps: md-dun dan hdi cta cap dy img lye, Ep=197000MPa
+ Kia : Hé s6 mit cét chuyén dbi, Kia =0,89
I
Eps Aps Ag'(dps ~Yig )2

1+E_ .A . 1+w——1‘"mﬁﬁ ‘|:1+097"¥b(tf3ti)}

<l 4 b4

Ka=

+ €, ‘Bién dang do co ngdt tinh tir lic ciing cap dén thi céng BMC
v
k =1,45-0, 0051._—8— =1,45-0,0051.0,083=1,45

. kns=2-0,0143.H=2-0,0143.70=1

Lo 35 35
U7aET 7450

0,61

- t _ 561 _
4T 61-0,585, "+t 61-0,58.50+(56-1)

=g, =k kK, k,.0,48.10” =1,45.1.0,61.0,63.0,48.10° =0,0003mm
Viy mit mét img suit do congét 6GP 1 :

SVTH: Ngb Quy Bach MSSV: 1151110009 Trang 136




CHUONG 4 Thlet Ke Dam Chiph ] GVHD: Th.S Pham 2

Af g =€, B, K, =0,0003.197000.0,89 = 52,64 MPa

Bagg 4 25 Mat mat u'n,g, sudt do co ngot g1a1 doan 1

ke | vav o vy
Kid 1 0.91 0.92 0.90 0.89
Afysr 59.1 53.77 54.52 53.05 52.64

MAt mat {tng suét do tir bién Xay ra trong GD 1 AfpCR:

[)S

I Fy, (td’ti)‘Kid

il
Tinh dai dién mit cit V-V
Trong do:
+ B, : Md-dun dan hdi ctia cbt thép dy g luc, E, =197000MPa
+ Eei: M6-dun dan hoi clia bé tong, E, =38007MPa

+ fogp: Ung suéit bé tong & trong tam cac bo thép DUL do luc kich va trong
hrong ciia dim

Po=f A, = (£, Af).A,, = (1395-54.53).4012,4 = 5 378 501,828 N
P B{d,-v,) ™

fcgp =——= : o0 '(dPS “ytg)
A Ig Ig

8

5378501,828 5378 501,828.(1312.5 —832.-34)2
601 983.232 219 316 022 886.77

3 265 674 374,0 {(1312.5-832.34) =~ 10,52 MPa
219 316 022 886.77

+ Ky 'Hg s6 chuyén dbi miit cit

K, - 1 . = 0,891
E A Ag.(dps —ytg)
e e 1 Dot {140,729, (t,,t,)]

ci g g

Viy mit mat ing sudt do tir bién trong giai doan 1 :

197000
38007

e PS

W (t ) Ky, =

=351,4§ MPa

] cgp

; S—— 1 0 p— : ran 13
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o tir bién giai doan 1

Bang 4.26: Mat mét émg suét d

Kid 1.000 0.910 0.923 0.898 0.891

Pi 0 3642388.851 | 3677668.2 | 4987468.3 5378491.284
fcgp — T od YT BTy 0,
Afper 0 55.18 43.28 53.64 51.48

4.5.3.3 Mdt mét ing sudt do ching nhio trong GD I Afpri va GD 2 Afpr2 -
fp.i fpj

Af py =AM, = E:{i; -0, 55]

Trong do:

£, : Ung sult trong cap sau khi truyén luc, 18y bing
0,75.£y=0,75.1860 =1395 MPa

. fy: Cudmg dd chay déo cta cap dy Umng luc
f,=09£,=09.1860= 1674 MPa

. Ky: 1y bing 30 cho cap du g lyc ¢6 do ching thp

Viy mét mat (mg suit do chiing nhio :

R
Aprl =Afpaz __n . P m0,55 =l§2.5_.(1§§_0,55)=13,18ma
K, \f, 30 \1674

4.5.3.4 Mdt mat vmg sudt do co ngot xay ra trén tiét dién lién hop Afpsp

AfpSD =8y .Eps Ky

Tinh dai dién mit cit V-V
‘Trong do:
+ Eyps: mo-dun dan hdi ctia cap du tmg luc, Ep=197000MPa
+ K¢ : He s6 miat cht chuyén doi, Ko
1

2
E, A _‘_Ac'(dpﬁwycg)
E, A, 1

=0,936

[1+0.79, (¢, 1) ]
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CHUONG 4: ThictKéDamChinh ____ GVHD: ThS PhamP§
+ By ‘Bién dang do co ngot clia dim tinh tr lic tiét dién lién hop dén cudi thoi
ki khai thac

.k, =1,4'5—0,0051.§m1,45—0,0051.0,083=1,45

. kns=2-0,0143.H=2-0,0143.70=1

35 35 _0,61
T+1,' 7+50

k, =

t ~ 36500 - 56 _
61-0,58f, "+t  61-0,58.50+ (36500~ 56)

=

= &y =k K k; k,.0,48.107 =1,45.1.0,61.1.0,48.10°° = 0,0004
Vay At =g, E Ky =0,0004.197000.0,936 = 73,76 MPa

Baug 4 27 MAt méat u‘ng suat cho co ngot Gb 2

o T SO S ) AVAIV e ey
Kar 1 0.980 0.956 0.941 0.936
Afysp 78.8 77.22 75.33 74.11 73.76

4.5.3.5 Mdt mdt ting sudt do tir bién xdy ra & tiét dién lién hop Afycp:

E,.
Af ., =

pCD

E 5
oL (e t)) =W, (4,1, ) ] K g + oAy (1 1,) K e

[+1]

Tinh dai dién mat cit 11-11

Trong do:

Afea: O thay d6i tng suit trén bé tong tai trong tAm cap DUL do DC2 va DC3, DW

LT My, +M
Af, = Dciz +DC2 -(dpa ‘ym)“*” DcsI DwW .(d _Y:c)
B C
_ 195907368,9+4110497,6,46.(1305,26_351,06)+52066302,8+47718661,1-(1305,26_351’06)210,769
44464409418 418761351682.84
Vay mit mat img sut do tir bién & G 2:
. 197000 197000
ALy = =114 (1,68-1,06).0,98 + "7 0 760.1,05.0.92 - 38,87 MPs
T 36UUY 38007
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CHUONG 4: Thiét K& DAm Chinh GVHD: Th.S Pham Pé

Béng 4.28: Mit mét ing suét do tir bién giai doan 2

I-I 1111 I V-1V V-V

Kt 1 0.980 0.956 0.941 0.936
Afa 0 0769 | 1.614 2.829 4.342
Afyep | 0 38.87 34.63 47.35 53.77

4.5.3.6 Ung sudt gia ting trong cdp do co ngot cua ban mat cdu Afpss:

E
Af o = ﬁ‘Afcdr 'de'[l +0,7.9, (t. 1, ):I

pSS
ci

Tinh dai dién mt cit V-V:
Do thay dbi g suét:

= def ‘Ad 'Ecd ) 1 + (dps i YIG )'ed
10,7y, (1) A, I

Trong do:
+&, =8, Bién dang co ng6t cia BMC tir It lién hop dén cudi ki khai thac

k. =1,45—0,0051.%=1,45—0,0051.0,089:1,45

oty _ 151018 o o0

Voi:— = = =
L .(2B, +2t) 2.151+2.0,18

V_ Bt
S

. kns=2-0,0143.H=2-0,0143.70=1

35 35

k, = - =0,83
T+£,' 7+35

G t ~ 36500 — 56 :
4T 61-0,58f, "+t 61-0,58.35+(36500-56)

= g, =k, k. K, k,.0,48.10" =1,45.1.0,83.1.0,48.10~ = 0,0006
+Aq: dién tich c6 hiéu ciia BMC véi ddm doc, A¢=b,.t:=2440.180=439200mm>.
+Eea: m6 dun dan hdi ciia bé tong BMC, Ec=28441,8 MPa
+eq: K/cach tir trong tim BMC dén trong tam dam lién hop, es=y=506,14mm

+¥, (tf,td)=1,05
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GVHD: Th.S Pham D¢

Af, = 0, 0006.439200.28441,8{ 1 N (1312,5-506, 16).506,16) 0,245
[1 +0,7. 1,05] 031383,232 401322 466 249.08
Vay d9 ting ting suit:
fss = 197000 (-0,245).0, 936.[1 +0,7. l,OS]t 2,06 MPa
38007
Bang 4, 29 Ung suat trong cap gia tang do tir bién |
oo b | oem [ oawvav [T vy
Afcdf —6.505 0.269 -0.262 -0.255 -0.245
Afpss -58.50 2.37 -2.25 -2.16 -2.06
Tong hop mét mat ing suat:
r = (Mg + Af G + Afpns ), + (Af gy + A cp + Af , — Af ).,
SR I b S e 5 LB L B Ve A A
AfpEs 0 57.21 44.26 56.37 54.53
Afpsr 59.1 53.77 54.52 53.05 52.64
Afycr 0 55 43 54 51
Afpri 13.18 13.18 13.18 13.18 13.18
Afpsp 78.80 7122 75.33 74.11 73.76
Afpep 0.00 38.87 34.63 47.35 53.77
Afpr2 13.18 13.18 13.18 13.18 13.18
Afpss -58.50 2.37 -2.25 -2.16 -2.06
Afpr 222.76 249.04 236.38 _256.68 260.07

4.6 Kiém todn dim chinh:

4.6.1 Kiém todn trong giai dogn truyén lyc:

_ Ung suét kéo cho phép ciia bé tong:
[f.]=0,5+4/f"ci = 0,5./45,75=3,38MPa
_ Ij'ng suit nén cho phép cta bé téng: [fcc ] =0,6£" =0,6.45,75= 27,45MPa

T wniiip o R e fa. £ & ALY
i UGt cap tluilé blou uuau uuj’u LA Lo, *pi "-‘ij pES

¢
gz
-

_Luccap: P, =f, 3 Al _cosa,

'I'mh dal dlen mat cat II II
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£, =f,—Af ; =1395-57,21=1337,79MPa

P, =, 3 Al .coso, =1337,79.2722,7 =3 642 388,85MPa

Ung suét thg trén:
f =W P: #® Pi'(dps - ytg)-y,g - MSDC]_}"B
AB Ig Ig
=0,371MPa
Ung suét the dudi:

g g g
=—11,866 MPa
Bang 4.30: Ung sut clia cac mit cit trong giai doan truyén luc
1-1 11-11 TII-T1X - IV-IV V-V

fpi 1395.00 1337.79 1350.74 1338.63 1340.47

P; - 3642388.851 | 3677668.231 | 4987468.303 | 5378491.284

fi - 0.371 -2.048 -3.828 -6.185
Két luan - Dat Pat Pat DPat

fo - -11.866 -9.010 -11.362 -10.810
Két luan - Dat Dat Dat Dat

4.6.2 Kiém todn dam é TTGH sit dung:

_Ung suit kéo cho phép clia bé tong: [f,:T ]=0,54f'c= 0,5./50 =3,54 MPa

_ Ung sufit nén cho phép ctia bé tong: [fcc] =0,451", =0,45.50=22,5MPa

_ Ungsuatcap: £ =1, —Af;

_Luyccép: P, =f,.) A’ .cose,

Tinh dai dién m3t cit V-V:

£, =1, —Af; =1395-260,07=1134,93MPa

P, =f,.3 Al .coso,=1134,93.4012,4 = 4 553 793,132 MPa

Ung suét th trén:
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CHUONG 4: Thiét Ké Dam Chinh.

s P,.(d

GVHD: Th.S a bé -

N ytg ).ytg B (Msbm _l_MSDC?.’ + MSDCZ").y[g

A I

8 8

(MSDcs + MSDW + MSLL + MSPL )'Yw

I

<

1

]

4 553 793,132 N 4 553 793,132.(1312,5 —832,34).832,34

(1858000000 +1332424770 +27956726.9).832,34

601 983.232

219 316 022 886.77

219 316 022 886.77

(3541 18540.1+324548925.2+1662735775+176419, 7) 506,14

401 322 466 249.08

s T yfg).ybg N (MSDC1 " Msncz' +M5DC2")-yhg

Ung suét thé dudi:
£ o P Pf.(d
b
A, I,

+

(M 4+ MY + M M ) Vo

4 553 792,61

I

c

I

B

4 553 792,61.(13 12,5-832,34).567,66

N (1858000000 + 1332424770+ 27956726.9).567,66

601 983

219 316 022 886.77

219 316 022 886.77
N (3541 18540.1+324548925.2 +1662735775+ 176419.7).893,86

401 322 466 249,08

Bang 4 31 G1a trl ung suat cua cdc mat cat [y} TTGH sur dung

=—22,4MPa <|[f,

=0,32MPa <[f, ]

| m | pm s qnm | v | vy

for 1172. 24 1145.96 1158.62 1138.32 1134.93

Py 0 3120113.306 | 3154569.633 | 4241163.201 | 4553792.609

fe 0 -2.98 -10.93 -16.92 22.4
KEt fugin - iat t)dl bat bat

fy 0 -8.51 -4.15 -3.52 0.32
Két luan - Pat Pat Pat Pat
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CHUGNG 4: Thiét K& Dam Chinh

dam, b’ =b,.

GVHD: Th.S Pham D¢

Bang 4.32: Kiém toan ¢ TTGH cuong d¢:
Diéu kién:

oM, =M,

Trong d6:

. $: Hé sb sirc khang.
M. : Stic khang uén danh dinh ctia bén than tiét dién.

M, : Mémen ngoai lyc tac dung, My=7 469 564 184.4 Nmm

_ Cuodng 5 kéo dut cia cap du ung lyc: f,, =1860MPa

_ Cudng do chay cia cap dy ing luc: T, =09f,=0,9.1860=1674 MPa

. f,
_H&sb:k=2|1,04-F|= (l 04——16—74— =0,28
f 1860

pu

0705 (£, -28)= 085—-9~9-§ (50-28)=0,69

Tibt dién tinh todn lic ndy 1a tiét dién lién hop:
Bé rong canh trén bt cling duge thay béng bé réng quy dbi vé cuong dd bé tong

Ebmc
Ed

Tinh dai dién mit cit V-V:

E};‘“ 2440.0,75 =1830mm

d

Bé rong BMC qui dbi: b’ =b,

Chiéu cao ving nén

~B.(b'—b W )t 0,85.87, 4012 4.1860-0,69.(1830—218).180.0,85.50
0,28.4012,4.50

ps pu

£

85f' B .b +— EB 0,85.50.0,69.218 +

0,854 Bi.b, + . 1312,5
=-130,98 mm
cao vimg nén ¢ < tstinh lai theo tiét dién hinh chit nhjt véi
A
c'= L f““ r =135.061 mm

0,85.6" B,b'+—2-"

d,
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CHUONG 4: Thiét K& Dém Chinh

GVHD Th.S Pham Dé .

Ung suét trong cap & mirc stic khang dnah dinh fys

£, =f,]1-k-|=18601-0,28. 211 _ 1506 4101pa
o d, 1312,5

Moment khang ubn:
1

_ , , ay . Y s a t
M, =¢M, = ¢.[Aps.fps.[dps —5)+0,ss.f (b'—b, )'t"(T"EH

- 1.[4012,4.1806,41.(1312,5— 93;9]+0',85.50.(1830-~2’18).180‘.(———93;9 —1—29)]'

=9 447 521 496 Nmm.

Ta c6 My=7 469 564 184.4 Nmm < M; nén thoa mén didu kién kidm tra ddm &
TTGH cuong do

Bang 4, 33 Moment khang uon clia cac mit cat o TTGH cu’cmg dé

A O IR O IV vy
b't 1830 1830 1830 1830 1830
bw 946.05 860 218 218 218
¢ -2.13 -460.57 -200.51 -130.98
ety o ekts ] ety ] ety
¢' - 92.495 92.495 125.665 135.061
c/ds - 0071 | 0070 009 | 0103
b - 1 1 1 1
fos - 1823.09 1823.09 1810.03 1806.41
a 0 63.82 63.82 86.71 93.19
M. - 6448522582 | 6448522582 | 8775135315 | 9447521496
M, - 6448522582 | 6448522582 | 8775135315 | 9447521496
M, 0 1122464848 | 2775927367 | 4829742492 7469564184
Két ludn - Pat Dat Dat Pat

4.6.3 Kiém tra him liegng cot thép tdi thiéu:
Diéu kién kiém tra (5.7.3.3.2):
M, = ¢6M, > min(1,2M,,;1 ,33M, )
Trong do:

M. Sive }f}“wrmf rggp tinh todn

M. Momen do tai trong giy ra & TTGHCD 1 ciia ddm bién
Mer : Momen nirt
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CHUGNG 4: Thiét K& DAm Chinh

M,, =Mpq; +Mpey +Mpe; +Mpy +M

GVHD: Th.S Pham D¢

M: md men phu thém (Mbci,pc2,pcs,pw & TTGH SD cia dim bién)

Pr . Pr(dps —¥ig) Mpci +Mpey Mpcs +Mpw
fr+A—+T =~ bg__—_—r——_'ch
M = g g g c :
Yoe
Vi fi: cudng @6 chiu kéo khi udn cta bé tong (Mpa)
£ =0,63,/f, =0,6350 4,45 Mpa
Bang 4.34: Kiém tra ham lugng cbt thép
I-1 II-11 TII-111 Iv-1v V-V

MsDC1 0 273118045.5 | 682921910 | 1209885047 | 1858000000
M;],)C 0 195907368.9 | 489859372.9 | 867849635.3 | 1332424770
MstC 0 4110497.6 | 10278152.3 | 18209084.5 | 27956726.9
MSSD & 0 52066302.8 | 130189928.8 | 230648403.4 | 354118540.1
MsPW 0 47718661.1 | 119318806.2 | 211388794.9 | 324548925.2

dps 0 1305.26 1305.26 1309.61 1312.5

Yig 383.76 351.06 827.86 831.31 832.34

Ybg 416.24 1048.94 572.14 568.69 567.66
I 4446440941 | 36635929888 | 21573529994 | 21847789747 21931602288

& 8.00 6.49 4.35 9.88 6.77
Ybe 554.66 1135.434016 | 898.646626 | 894.950013 | 893.8632765
I 97568497718, | 418761351682. | 395416435258, | 399951865780. 401322466249.
% 00 84 34 87 08
M 0 5037815852 | 4412022827 | 4623105431 | 3516536925
Mer 0 5610736728 | 5844590997 | 7161086397 | 7413585887
1,2Mer 0 6732884074 | 7013509197 | 8593303676 | 8896303065
1,33M. 0 1492850666 | 3691919033 | 6423456491 | 9934325322
Mr - 6448522582 | 6448522582 | 8775135315 | 9447521496
ey - Pat Pat Pat Pat
Luan -
Bang 4.35:

4.6.4 Kiém tra d vong, dp vong:

4.6.4.1 Kiém tra dé vong:

Xét tai mit cit giita nhip c6 do vong 16n nhét

Quy uée : dd vong xudng mang dau duong, vong 1én mang dau 4m
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CHUONG 4: Thiét K& DAm Chinh GVHD: Th.S Pham Dg
M

Moé6men quén tinh:

DAm nguyén khéi: I= 219 316 022 886,77 mm*
Dim liénhop: =401 322 466 249,08 mm*

Do véng do dy tmg luc

Pi-(dps “*Y.,g)Lf 5378491.(1312,5—567,66).29300°

A =— = =-51,57mm
ps 8.E,.L 8.38007.219 316 022 886.77
Do vong do TLBT dim
4 4
_ 5 DCLL' 5 18,54.29300 21,34 mm

P 384 E,.L ~384'38007.219 316 022 886.77

A _ A 5 A 2, v . A
D¢ vong clia dam & giai doan truyén lyc:

G, =Ay +Ay, =—51,57+21,34=-30,23mm

4.6.4.2 D¢ vong do hoat tdi:

‘ . L, 29300 .
Diéu kién khéng ché: A= g{% ==y = 36:63mm

Xét 16 hop 1: @5 vong do xe 3 fruc

L L
x1=10350 }

X2=14850 J
x3=18950 |

Hinh 4.24: So db tinh d6 vong do hoat 1di

Ai = IZPEXI .(%.L“Z - xz) v6i x 1a khoang céch tir gbi dén truc xe

94250.10350 (

Al = [ 2293007 ~14050° | = 2,86 1mm
12.38007.401 322 466 249.08

4

QAN TR 1A - 5
QA356,14650 (d

A2 = | =.29300% —14650% | =3,238mm
12.38007.401 322 466 249.08 | 4

SVT gQu — ———— c— Trg =



CHUONG 4: Thiét K& Dadm Chinh GVHD: Th.S Pham D¢

A3 = 22750.18950 (3 29300 - 18950"): 0.67 Imm

12.38007.401 322 466 249.08

Hé sb phan bd ngang dé tinh 4o vang;

V& Ni=3 : s6 1an xe chit tai
Ng=6: s6 ddm chu
Vay d6 vong ciia mot dam

A=A, m(g,)(1+IM) =(2,861+3,238+0,671).0,5.(1+0,33) =4,50mm

Xér 16 hop 2: d6 vong do tdi lan phdn bé déu va 25% dg vong do xe 3 truc

4
Aome = (324 E.1 ) m(e,)= (384 38007. 4?)13 322923?126 249, 08) 0.5=2,53mm
\

A, =0.25A, +A,,, =0,25(2,861+3,238+0,67)+2,93=4,62mm

Po ving do hoat tai
A, =max(A,,A, ) = max(4,50;4,62) = 4,62 mm <[A]=36,63mm
Viy thoa man didu kién vé d6 vong do hoat tai.
4.7 Thiét ké cot dai:
Tinh dai dién mit cit [I-IL:
Chidu cao chiu cit hitu higu dv:

d_—0,5a =1305,26-0,5.63,82=1273,35mm
d, = max 0,9.d, =0,9.1305,26 =1174,73mm

| 0,72.h = 0,72.1400 =1008mm
=>d, =1273,35mm

Tinh toan g suét cit danh dinh v va kiém tra g suat cit v/ :
. Lyc ¢t do img luc tao ra: 'V, =Y V' =A_ £ sin(y)=0

_V,-V, 976868,86 3120113
o,bd,  0,9.860.1273,35

=-2,17 Mpa
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GVHD: Th. S Pha_l bé -

CHUONG 4: Thit Ké& Dim Chinh

Ta cé: — = —%611 =(,043< 0,25 nén khong cin thay dbi tiét dién,

f L]
Tinh toan bién dang doc:
. Giasir: 6=24°

Pf Pf‘(dps -mytg)z +MDCI'(dpS_Ytg)

fp=—"t—
A, I I,
_ 3120 113.306 3 120 113.306.(1305,26 —351,06)
1 350 380.886 366 359 298 886.49

324327 679.1305,26 -351,06) _ 9,22 MPa
366 359 298 886.49

f 9,22
£, sz_,_l;”! =1145, 96+] I 197000 =1193,75MPa
® " E 38007

<

_Tinh €,:

M,
q +O,5.(Vu - Vp).coth—APS.fpo
e = v

" 2(AE,+A,E,)

1122944 110, 0,5.(976868.86 3120113.31).cot(24) - 2722,7.1193,75

__ 1273,35 - 0.0
2.2722,7.197000

Vi € <0 nén ta tinh lai & =F¢. €,

F EA+E.A, ) 0+197000.2722,7 0,008
i E A+E A +AE, 0+1970002722 7+1679 780.886. 38007

I

=>g, =& E =0,045.0,008 = 0,00037

Tra bang 6.3, ta dugec 0=24° p=3,24
Khé ndng chiu cit ctia bétong:

_B [Fpa 3% [30.860.1273.35 =2 000 714.323N
s‘: L N €y

| ¥

Kha ning chiu cit cta c6t dai:

: Q e—————— 51 1 1009 — Trang —



CHUGONG 4: Thiét K& DAm Chinh GVHD Th.S Pham De

V., = Y, L —W—Z 090 714.383-3120113.31 = -4 125 417.844N

>

2

Vi V; <0 nén ta chi chn b tri cbt dai theo ciu tao

2
n.16 =7201,06 mm’

B tri dai d16 voi f=420MPa, A, =

Kiém tra budce dai theo cau tao:

v, _1 244 695,87 _ 0,019< 0,125
f' bd, 50218.1458,33
AL, 201,06.420

=167mm

= s =min 0083\/—b ~ 0,083.4/50.860
min (0,8.d,;600) = (1018,68;600) = 600 mm

Ta chon budc dai s=150mm

Kiém tra ct thép doc:

A £ > M, +-(—~Y¥‘-—VP —0,5.\@).—00th
ocd, \ Oy

VT: Aps.£ps=2722,7.1823,09=4 963 738,78 N

VP
A f_d .cotgh
v = Aty ,-cotg 201 06.420.1273,35.cot g(24) ~1 614 406.551N
g 150
M, +[Vu V, —0,5.3 s}cotge
0. d, Dy
1 122 444 110+ 976 868. 86_0 51 614 406.551—3 120 113. 311 cotg(Z =-5 403 5
0,9.1273,35 0,9

Ta c6 VT > VP nén dai ddm bao kha ning chiu lyc:
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CHUGONG 4: Thiét K& Dim Chinh

GVHD: Th.S Pham Dé

Bang 4, 36 Thiét ke cot dal dim chmh

ST STEL S s CIVAIV SNV
dv 1008 OO 1273.35 1273 35 1266. 26 1265.90
Vp 0.00 3120113.31 3154569.63 4241163.20 4553792.61

v 1.2219 -2.1746 -9.1784 -14.3427 -17.7178
v/, 0.0244 -0.0435 -0.1836 -0.2869 -0.3544
foc (.00 -9.22 -6.83 -8.36 -7.52
fp0 1172.24 1193.75 1194.00 1181.63 1173.91
0 22 24 24 21 30
£X 0 -0.045 -0.034 -0.036 -0.017
Fe - 0.008 0.015 0.021 0.022
£X - 0.0003737 0.0005172 0.0007381 1.0003694
B - 3.24 3.34 3.75 2.59
Ve - 2090714.383 | 546328.9394 | 609976.1536 421173.2079
Vs - -4125417.844 | -2743640.85 | -4097942.066 | -4804738.661
KL - Dai céu tao Pai céu tao Pai céu tao Pai c¢iu tao

DKKT - 0.0178 0.0621 0.0491 0.0111

s ¢.tao - 167.31 600 600 600

s chon - 150 400 400 400
VT - 4963738.78 4963738.78 6743794.82 7248030.181
VP - -5403594.05 -3192918.50 -5758065.08 -1438439.04
KT - PAT DAT - DbAT DAT
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CHUONG 5: THIET K KHE CO GIAN

D6 gifin dai vi nhiét ctia vt thn dugc tinh todn nhu saw:
Aromp = ATL
Trong d6: o: H sb gidin nd nhiét. Véi bé tong thuomg o= 10,8.10° °C™
L: Chidu dai cAu kién (vét rén)
AT : Bién d6 nhiét méi trudng xung quanh vat rhn.
Theo ban théng ké nhiét doc déc trung khu vye thi cong cong trinh, bién d¢ dao
dong nhiét do trong bé tong vao khoang +21°C => +36.5°C, nhiét d6 trung binh vao
khoang 28.7°C.

Chénh léch nhigt & lon nhit AT =7.8'C

Chidu dai nhip ctia cAu ddm Super T nhip gidn don 1a 30 m. Mbt diu dam dat 1én
gbi cb dinh, déu con lai dat frén gbi di dong nén dim s& chuyén vi vé phia gbi di dong.

D gidn nd vi nhiét ca dam: Ap,, = 10.8.107.7,8.30000 = 18,72 mm

Chuyén vi cia dim kha nho, nhung dé thuén tién hon trong thi cong ta chon khoang
hé giita 2 dAu dAm va gifta dam véi tuong dinh mb 12 100 mm.

Lua chon khe co gidn: Ta tue chon khe co gidn dang rang luge.

Khe co gifin ring luge duge cAu tao tir cac ban thép hinh rang lugc, hé thdng ngin
nude va cic bu long xiét chit, Loai khe co gifin nay ¢6 nhiéu dic tinh bt .Vi du : xe
chay qua ém thudn, sitc khang Am 5t, d3 13p dat va thay thé, cac dic tinh va con nhiéu
wu didm nhu: tudi the cao, Jp dat dé dang, tiéng dn thip, xe chay qua ém thudn, chirc

niing chéng nude tbt, ap dung vai céc chuyén vi dén 320mm

Ng — ——— —




Chuong 6: Thiét Ké Bén Lién Tuc Nhiét GVHD: Th.S Pham Dé§
5__.—__—_—-—____—————————

CHUONG 6: THIET KE BAN LIEN TUC NHIET

6.1 Gigi thiéu vé ban lién tuc nhigt:

Trong xdy dung cau, ngudi ta dd sit dung rong i két cAu nhip c6 s6 lwong khe
bién dang it nhét véi loai hinh céu c6 so d6 tb hop tir cac nhip dam gian don. Dam gian
don duge sir dung rat rong rdi & nudce ta béi tinh co gidi hoa, tiéu chudn hod, tinh d& lip
dat, lao 1&p va vAn chuyén phii hop véi trinh d6 ctia cac don vi thi céng trong nuéce hign
nay. Nhung thyc (€ thi céc cong trinh cau gian don c6 cac khe co gidn thudng bi bong
bat, 1am giam kha niing khai thic, tao ra cic xung kich 16én khi xe cd chay qua céc vi tri
nay.

Pé dam bao vé didu kién xe chay, tao thudn loi tdi da cho viéc khai théc cdng trinh
cdu, cAn phai giam sb lugng khe co gidn va chi phi bao dudng khe co gidn. Giai phap
lién tuc nhiét 13 mot trong nhiing giai phap duge ding phd bién hién nay.

K&t céu nhip lién tuc — nhiét 1a két cdu dugce tao ra bz"mg cach nbi két cAu nhip dam
hodc ban gian don v&i nhau & mirc ban mit cAu, sao cho dudi tac dung ctia lyc ngang va
nhiét d6, cAu lam viéc nhu dim lién tuc, con dudi tic dung cia tai trong thing dimg van

lam viéc nhu ddm gian don.

Ly + 30d L Lp/2 +15d |
hy Z
15d |, | Ly | |15d 15d] | Le/2 L¢P
71— o A A U 2 Z
Z
L AP %
1 “a |
Hinh 1
(Hinkh 1a) (Hinh Ic)
Ly/2 + 15d

Hinh 6.1: MOT SO CAU TAO BAN NOI

T T T T

15d | |
i R |

A

Z
@ 1b — Nbi khi xa mii c6 dang chit T
(Hinh Ib) ngugc.lc — Ban ndi ké 1én 16p dém xa mii

1a — N&i khi tru c6 dang binh thudng
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6.2 S6 ligu thiét ké:
Chiéu dai ban ndi lién tuc nhiét, L=3600mm
Chiéu day ban lién tuc nhiét, hy=t=180mm

B2 rong tinh toan , By=1000mm

B,.h’ 1000.180°
12

Moment quan tinh clia ban: 1 = =486 000 000 mm"*

Moment quéan tinh ctia tiét dién dim lién hop, I¢=Ic= 406235729560.6lmm*
Médun dan hbi bé tong dam, Ec~38007 MPa

Khoang cach gita 2 tim t6i & tru, c=2440mm

Chiéu dai nhip tinh toan, Ly=29300mm

Chiéu dai toan ddm, L=30000mm

TLBT lan can 1& bd hanh, DC3=9,88 N/mm

TLBT lop phia, DW= 18,11 N/mm

6.3 Tinh todn ndi lyc:

6.3.1 Moment do chuyén vi g6c va chupén vi uén do tinh téi GD 2:
Géc ¢ do tinh tai GD 2 dugc xac dinh bang phuong phap nhén bidu db:

q

S T A

O
Litt *
M=1
>

-

- ng ;
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‘ 2Enin1(¢

P :

§ 413,an¢ T
I st g 3 ]

V

é 4E"I"K:p

—— —y [ W
. Z.EuL.:n.K 9
Do M = Const @

NénQ =M =0

Hinh 6.1: So dé tinh moment do chuyén vi goc va chuyén vi uén GP 1

Heé sb chiét giam d6 cing K=1
Géc xoay dau dam do TLBT lép phit DW:

2 Qpwly { T,
Quy =3 Lu=g = Pow =Qow-5

A gl o L 18,11.293060°

S0 Jow ~0,0012rad

PW 94T B 24 38007.406 235 729 560.61
Géc xoay dau ddm do TLBT lan can DC3:

2l 1
QDC3 = EL _éL ::}(?DCS :Q 5 I

3 3

IR Y, | aN § 9,88.29300 = 0,00064rad

24 EJ  24°38007.406 235 729 560.61

Moment trong ban lién tuc nhi¢t & TTGH cuong do 1:
4E1

M*pes,0w = 'YDW'_L——zl(pDW + 'YDC'TEP"(PLC

15, 4.38007.4862000000 0,0012+1,25. 4.38007.4862000000 0,00064
3600 3600
=14 822,73 Nmm
Moment trong ban lién tuc nhiét & TTGH st dung :
. 4EI, 4EI,
M%hesipw = an Pow + L 7 Prc
- 4.3 8007.4862000000 20,0012+ 4.38007.4862000000 0,00064
3600 3600

=10 489,93 Nmm

W_———H—_
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6.3.2 Moment do chuyén vi géc va udn do hoat tai:
0.3.2.1 Do xe 2 truc:

So db dat tai theo phuong doc cAu dé ndi luc giy ra tai ban ndi I6n nhét:

1.2
¢
7 P1 P2
‘ i = 9.3 KN/m
Y
§ y | 5 |
i N i
x1 } GBI CAO SU
x2
ey
| X Lu-x R
T 1 T
L\ Lit O
b }
M=1 Q
AN X.(Li-x).P

N P—

M“\i .

Hinh 6.2: So do tinh moment do chuyén vi uon va goc cua xe 2 tryc

Str dyng phuong phap nhan biéu d6 dé xdc dinh goc xoay do hoat tai gy ra:

2 2 ] A
p=- XL 7XDP 1y Vi D b lan/ 56 dim= 3/6= 0,5

Truc thir nhét: x=L/2=29300/2=14650mm

%Ly -x)P

. EcIc th '
1 14650.(29300" - 146507 ).71500 y
= . 0,5=7,4.10"rad
38007.406 235 729 560.61 29300

Tryc thir hai: x2=x;+1200=15850mm

sy 2 7

Iow {15 Ly AN
- Y 13\.2.\1_4“ 112 j.,-l. .D i
(?2 EcIc th t
1 15850.(29300” - 158507 ).71500 \
e . 0,5=7,6.10"rad
38007.406 235 729 560.61 29300
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Tdng goc xoay: O=@,+¢@, =1, 5.10” rad

L.=¢_ 51
2

%/—\§Ni

2.EnInK ¢ 6.EnnK s
Ln Lu® /,//I

4EnInK 9 | i &.EnInX 7
Ln Lu?

=0,87mm

ChUYéIl Vi: y= (p' 0“3'3_609___;2442

D

Hinh 6.3: So dé tinh moment do hoat tdi

Moment trong ban & TTGH cudng db 1:

6.E 1 2E_1

M =(1+ IM).YLL.OA.[ T coy+ 1.—-1«;931.@]

—(1+0,75).1,75.0, 4’[ 6.38{)07.4862000000 0.87+ 2.38007.4862000000 151 0_3]

3600 3600

=9119 097,13 Nmm

Moment trong ban & TTGH st dung;:
; 6E.1 2E I,

M = 0,4.[ 2 y+1. [ .(pJ

_0, 4‘(6.38007.4862(}00{)00 0.87+ 2.38007.4862000000 15.1 0_3]

3600 3600

=2 977 658,49 Nmm

6.3.2.2 Do xe 3 truc:

Tryc thir hai: x;=L«/2-29300/2=14650mm
1 x,.(I%—x,)P D

’ EOIC Lﬂ '
1 14650.(29300” ~ 146507 ).94250 ;
= K .0,5=0,98.10""rad
38007.406 235 729 560.61 29300

Tryc thir nhit: xi=x2-4300=10350mm
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1 X% —x )P

= D
l ECIB Lll ’
q 10350.(29300” —10350° ).94250
= . 0,5=8,1.10"rad
38007.406 235 729 560.61 29300
Truc thir hai: x5=Ly/2+4300=29300/2-+4300=18950 mm
. 1 %L -x,2).P D,
ECIC LH
1 18950.(37300° ~ 186507 ) 22750
= . 0,5=4,9.10"rad
38007.406 235 729 560.61 29300

Tong gbe xoay: ¢=0, +,+0, =2,28.10" rad

36002440

L,—¢c_ 2,23.10"3.-—2—~% =1,3224mm

Chuyén vi: y = .

Moment trong ban ¢ TTGH cudng dé 1:

: 6.E 1 2E. 1,
M x(l+IM).yLL.O,4.[ T +1. % ,(p]

6.38007.486000000 2.38007.486000600
5 13224 4+ >
3600 3600

n

=(1+0,75). 1,75.0,4.( .2,28.10‘3)

=13 860 999,9Nmm
Moment trong ban & TTGH sir dung:

: 6EI 2B
M3‘S:O,4.[ = y+1 ch .(p)

n

) 11,3224+ 4
3600 3600
= 4 526 040,79 Nmm

-0, 4'( 6.38007.486000000 2.38007.486000000 2,28.1 04)
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R e L

6.3.2.3 Do tai trong lan:

9.3 N/mm 2

ZaN

T T

M=1

W\ X
EN 8

Hinh 6.4: So db tinh tai moment do tdi trong lan

Géc xoay tai diu ban ndi:
1 gy 1 9,3.29300°

PN =5y =— =0,63.10" rad
24 E]I, 24 38007.406 235 729 560.61

(L, —c) _0,63.107.(3600-2440)

Chuyén vi: vy = 5 5 =0,366 mm
Moment trong ban & TTGH cuong d9 1:
1 6.E I, 2E. L
M = 7LL.0,4.( L’ y+l. L .(p)
~1.75.0, 4.(6.38007.4862000000 0,366+ 2.38007.4862000000 0,63.10°
3600 3600

=2192 170,59 Nmm

M
SVTH: Ngb Quy Bach MSSV: 1151110009 Trang 180




Chuong 6: Thiét Ké Ban Lién Tyc Nhigt e 1D: Th.S Pham DE

Moment trong ban & TTGH sir dung:
ane 6.E I 2E_ I
ML s :0,4.( I ) y'f‘l L 5 (‘[)J
0, 4.( 6.38007.48?2000000. 0,366+ 2.3 8007.4862000000
3600 3600
=1252 668,9 Nmm

n

.0,63.10‘3)

6.3.3 Ngi I do nhigt @ thay déi:
Dudi téc dung bién dang doc truc do tic dong ctia nhiét do s& gay ra luc kéo hoiic
nén trong ban ndi

A=al.At (mm)

Trong do: o : H s6 gidn nd nhiét. Vi bé tong thuomg «=10,8.107° °C™'

L: khoang cach c6 dinh tir tim chudi dén mit cét cAn x4c dinh
chuyén vi
AT =t-11=29-15=14TC

A G,
Lue doc tac dung: N, =tA, =— G.A,

b
Trong d6: G: mddun dan hdi cta g6i cao su, G=0,8 N/mm?
Ayp: dién tich tiép xic ctia gbi cAu, Av=250x450=112 500mm>

he: bé day gbi cao su, hy=52mm

tam chudi
© Y 14650
46390 17030
Bang 6.1: Ni luc do nhiét do
Vitri Lomm Aimm NiN

1 46390 7.01 12132.69

2 17090 2.58 4465.38

3 18650 2.22 3842.31
Luc doc xét trén Bn:
N - nzN, B, _ 6.(12132,69 4+ 4465,38 + 3842,31).1000 _8122.01N

" B, 15100
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[ e e e A e St s e G et e e e e e o S e a3 )

6.3.4 Ngi luc do lyc hdam xe:
Luc him phanh trén mét chubi dim:
BR =25%.mnZP,
Trong d6: m: Hé s6 lan xe, m=0,85 ( xép 3 lan xe)
n: S& lan xe, n=3
Pi: tai trong truc xe

BR =25%.m.n.ZP, = 25%.0,85.3.(2.94250+22750) =134 671,88 N
BRB, 134671,88.1000
B 15100

Luc doc tac dung vao ban: N, = =8918,67N

6.3.5 Ngi luc do tinh tai:
a.Do TLBT béan lién tuc nhiét:

DC2"=y,B, H, =2,5.10°.1000.(180—5)=4,38N/mm
Gia tri moment tai ngam:

n 2 2
M, =—Dci2'L" =—4’38i3;600 ~4 730 400Nmm

Gi4 tri moment tai giira nhip

perr _ DC2"L," _ 4,38.3600”

M, =2 365 200 Nmm
24
Gia tri huc cat tai ngam:
« DC2"L :
Vf]m _ C - 4,38.3600 —7884N

2
b.Do TLBT Iép phi :

DC2"=y_B_H,, =2,25.10°.1000.70=1,58 N/ mm
Gia tri moment tai ngam:

_DWL, _ 1,58.3600°

Mwa = = =1701 000Nmm
12 12
Gia tri moment tai gitta nhip
2 2
M,V = D“ZJ;‘Ln - e =850 500 Nmm

Gid tri luc cét tai ngam:
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Chuong 6: Thiét K¢ Ban Lién Tyc Nhigt

_ DV‘;.Ln _ 1,58.3600 = 2835 N

Dw
Vf'

6.3.6 Ngi luc do hoat tii:
B4 rong cia déi ban:
SW* =660+0,55L_ =660-+0,55.3600 = 2640 mm
SW™ =1220+0,255L, =1220+0,255.3600 =2120 mm

Tai trong truc tinh todn: P’y = M =47125N

1
swo "

2
_ 1,75.[(1 +0,75). 1’2'47155 3600 12, 9’3'3200 } 1000 _ 4 1735456,96 Nmm

' 2
M*, =175, (14 1), 2 oL |y aL,
8 24

Gia tri moment tai vi tri ngam: ]

L] 2
M = [(1 +IM). m-P; L oim q'; : ] Svlv_ B,

2
=1 (1+0,75). 1,2.47125.3600 +1,2. 2,3.3600 . 1000 =23 848 832,55Nmm
8 24 2120

Gia tri moment tai vi iri gitia nhip:
P L 17

M, = 1,75 (1+IM). =0 semdle | 1 g

8 12 | SW*

2
— 1,75 (1+0,75) 22471253600, , 9,3.3600" | 1000 _ 1, 549 609, 38Nmm
8 12 2640
6.4 Tinh toan ¢t thép ban lién tuc nhift:

6.4.1 Néi lwc tinh todn:
Trwong hop 1:
Moment do chuyén bi goc va udn do hoat tai va tinh tai giai doan 2

Moment do tinh tai phin 2
M, =14822,73+13860999.9+2192170,59+1,25.4730400+1,5.1701060

=24 532 493,22 Nmm
NoGi luc do hre him BR
Néi lyc do tac dung cha nhiét dé
N=Np+Npr =17 040,68N
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Trwong hep 2:
Moment do chuyén bi géc va ubn do hoat tai va tinh tai giai doan 2
Moment do tinh t3i phin 2 va hoat tai
M, =14 822,73 +13 860 999,9+2 192 170,59+1,25.4730400 +1,5.1 701000

+41735456,96
=66 267 950,18 Nmm

M, =10 489,93 +4 526 040,79 +1 252 668,9 + 4730400
+1701000+23 848 832,55 =36 069 432,17Nmm

.Ndi lue do luc him BR
N§i lue do tac dung cia nhiét 46
N=Np+Npr=17 040,68N

Nhan thdy 6 hop néi luc & TH 2 gy ra hidu (mg lén nhét, nén chon lam gi4 tri

tinh toan.

6.4.2 Tinh todn cét thép:

_Tiét dién tinh toan: bxh’=1000x 180 mm
_ Khoang cach tir mép ngoai bé téng chiu kéo dén trong tim cbt thép a=30mm
_ Chon 18d18 dé b tri cho ban lién tuc nhiét, voi As=~1458 mm?

_ Chiéu cao lam viée: d, =h—a= 180——30—% =14imm.

_ Chiéu cao ving nén thyre té:

AL 1458.420

c= - = =2573mm
0,85f B8,.b 0,85,35.0,80.1000

Ta c6: éi = 3%? =0,19<0,42 nén thda ham lugng cbt thép tbi da

__ Chiéu cao ving nén qui udc: a=p1.¢=0,8.25,73=20,58mm
_ Ham luong cbt tbi thiéu:

35

—— = 450mm’
420

A

smin

= 0,03.b.h.-£—°— =0,03.1000.180.

¥




Chuong 6: Thiét Ké Ban Lién Tyc Nhigt __GVHD: Th.S Pham D¢

Ta cé As> Asminniént thoa min ham luong cdt thép i thicu
Kiém tra didu kién:

Pl.l
o1

_ Moment khéng ubn danh dinh:

20,58

M, :As.fy.(ds —%J = 1458‘420(141 - )=80 040 494,96 Nmm

Po=(AstAs) £,=2.1458.420=1 224 720 N

P=N=17 040,68 N
= oM, | 1~ L, =1{),9.80 040 494,96. I—w_— =70 922 766,86 Nmm
o.P 0,9.1 224 720

M, =66 267 950,18Nmm < $.M, [1 _ L

““n

J nén thda man didu kién
6.5 Kiém todn & TTGH s# dung:

Didu kién:

Trong do:
+ 1, : ing suit kéo trong cdt thép.

+1, g sut cho phép trong thanh cbt thép.

Z

_ Ung sut kéo cho phép trong thanh cbt thép £, = min] 0, 6.f,;

|

(d_.A,)?

Trong do:
+ Z: théng s6 phu thude vao mdi trudmng, chon Z=2300N/mm dbi voi khi héu
khic nghiét.
+ d_ . khoang cach tit trong tAm cia 16p thép chiu kéo ngoai cling dén mép

ngoai bé tong chiu kéo, dc =3%mm
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+ A, dién tich bé tdng trung binh boc quanh 1 thanh thép chiu kéo

A =4333,3mm’.

(v

_{a, +a )b (39+39).100
n 18

Viy g sudt kéo cho phép :

£, =min| 0,61,; Z__|=min 0,6.420;—‘23«»900—1 = min(252;416) = 252 MPa.

(d,.A,) (39.4333,3)}
MS

_ Ung sufit kéo trong cdt thép f, =—=.(d, —x).n:

Trong do:
+ M ‘moment tinh toan & TTGH sir dung M, =36 069 432,17 N,

+n: ty s6 quy dbi thép vé bé tong, n = E,_ 210 _
E. 31798,93

4

E

+ ds : chidu cao 1am viée ca tiét dién, ds =141mm.

+ x: khoang cach tir truc trung hoa dén mép chiu nén ctia bé tong

cenle| 14290 16 0o 1438 | i 21411000 0 s s,
b A 1000 6.29.1458

5

+ I, : moment quén tinh cta tiét dién

3 3
I, :b—;‘—m.As.(ds —x)* =1—00—0'§%’—5—+6,29.I458.(l41—42,5)2 =114 566 130mm".
Vay £ =M (4, - x)n=2229 32,17 (141-42,5).6,29 =195,06 MPa
I, 114 566 130

Taco: £, =195,00 MPa <f, =252MPa nén thoa méan didu kién vé& vét nut.




Chuong 6: Thiét K& Ban Lién Tuc Nhiét

CHUONG 6: THIET KE BAN LIEN TUC NHIET ..o, 174
6.1 Gidi thidu vé ban lin U6 NIISE: ..o eeesee e, 174
6.2 S8 TU B KE: ..o eeese e 175
6.3 Tinh 0N NOT IHC: .o.oeiiie ettt reree e e e neneaes 175

6.3.1 Moment do chuyén vi géc va chuyén vi ubn do tinh tai GD 2: ....... 175
6.3.2 Moment do chuyén vi géc va ubn do hoat tai: ...c.veveeeeeeeeerrecreenne. 177
0.3.2. 1 DO XE 2 tIUC ..eeriereiereriieee et ee s s b e beeeereneaveees 177
6.3.2.2 130 X€ 3 tTUC ..ottt sttt e e seeee e n e e e e eanaes 178
6.3.2.3 DO A ONE I+ vvrooeoeoeoeoeeeeoeoeeoeoeeoeoeeoeeoeoeo 180
6.3.3 Noi lyrc do nhigt d thay ddi: ..........ccccrrerrrrermecrieneereneesireseenrens 181
6.3.4 NO1 Itic do e hAm X! ....ooveveeeeeer e s 182
6.3.5 NOi IUC dO TN AL 1ovvvoveeceecee e s e e e s ees e 182
6.3.6 NGO IUC dO hoat tA55..ueiieiiie e s st esresa e e s 183
6.4 Tinh todn cdt thép ban Hén (e nhibt.......ov.veeeeeeeeeeeeeeee e 183
6.4.1 NI HIC HI TOAIL 1oe.eoeee e es e seree s eeneseaeaen 183
6.4.2 Tinh t0A1 €Ot tREP: <ov.eevvreveererreie oo es e er e e eeeessee s s 184
6.5 Kiém toan & TTGH six 411 17RO RSO 185




Chuong 6: Thiét K& BinLién Tye Nhigt __________ GVHD: ThS Pham B¢

|
|
|
\
DANH MUC CAC HINH ANH ‘
Hinh 6.1: MOT SO CAU TAO BAN NOL ...t 174
Hinh 6.1: So @ tinh moment do chuyén vi géc va chuyén vi ubn GD 1.......... 176
Hinh 6.2: So db tinh moment do chuyén vi udn va gdc cha xe 2 tryc .............. 177 |
Hinh 6.3: So db tinh moment do hoat ti..............oeieervervecereerentrerereee e, 178
Hinh 6.4: So d6 tinh tai moment do ti trong J......cveeevereeeeeeeeee s 180

3’/ '.

T MSSV: 1151110009 '



CHUONG 7: THIET KE MO CAU
7.1 6 Yidu thiét ké:
_ Cudng do bé tong :f, =35MPa.
_ Khéi luong riéng bé tong @y, =2,5.10 *N/mm’.
_ Mbdun dan hdi bé tong:
f =35MPa= E, =0,0043.y"* /£ =0,043.2500"* /35 =31 798,93 MPa.
__ Ct thép st dung c6 £, =420MPa
Mo dun dan héi cbt thép E~200000 MPa
_Hé sb didu chinh tai trong & TTGH cudng d6 1:
N=np NN 2 0,95 (A14.2.1-2)

Trong do:
+ Hé sb xét dén tinh déo : My =0,95.
+H8 6 xét dén tinh du thira M =0,95.

+H& sb xét dén tinh quan trong  : 1, =1,05.
Véy hé sb diéu chinh tai trong 1 ="1;,Me M, =0,95.0,95.1,05=0,95

_ Hé sb tai trong & TTGH cudng d6 1:

Foe =125 Ny =L5 .y, =L75
__H& s6 xung kich & TTGH cuong d6 1 va st dung: 1+IM =1+0,33

_ 84 lugng dém chinh, n= 6 dim |

_ Muc nude thép nhét +23.32m
_ My nuée cao nhét +30,13 m
__Murc nude thong thuyén +27,6 m

= g(j Q — 1511 SRS =
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7.2 T#i trong tic dung lén mé:
7.2.1 Tinh tdi:
7.2.1.1 Tinh tdi ciia két cdu phan wén:

Theo s liéu dd dugc tinh toan (i Chuong 4: Thiét K& Dam Chinh

pcr | per | perr | pes | ow

18,54 74,35 1,56 9,88 18,11

(Don vi: N/mmy)
Mot nita tinh tai két cdu nhip tac dung 1én mé
Trong lugng ban thin dam chinh:

DC'= n.DCl.O,S.(%.L.l) = 6.18,54.0,5.[%.30000.1) =834 300N

Trong lugng ban than ban mit ciu, lan can, 1& bd hanh:

DC"=(DC2'+ DC2"+ DC3).0, 5.(%.L. 1]

=(74,35+1,56 + 9,88).0,5.(%.30000.1) =043 425N

Phén lue tac dung 18n gdi
Do téng tinh t4i mot nita két ciu nhip

DC=DC'+DC"=1 070 460+ 836 390,04 =1 906 850,04N
Do trong lugng 16p phi:

DW =DW.0, 5.%L.1 =18,11.0, 5.%.38000.1 =172 068,75N

Tong cong: DC+DW =1906 850,04+172 068,75=2 078 918,79 N

7.2.1.2 Kich thude hinh hoc mé céu:
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4880
80 3900 650

e

1400

4200
2800
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1 1550 | 304000=12000 | 150 |

Hinh 7.1: Kich thuée hinh hoc mé

Bang 7.1: Kich thucc hmh hoc tru cau 3
e A Ket cau G

| Chieu rong be mo (doc cau) | T al | 5 6

Bé rong tudng canh ( phin dudi) a2 2.13
Bé& day tudng than a3 1.2

Khoang cach tir twdmg thén dén mép ngoai bé a4 2.27
B& rong tudng canh (phin dudi) a5 2.2
Bé rong tudng canh (toan b) a6 4.55




Bé rong twrong tai a7 0.98
B2 day tuong C‘Iéu _ a8 0.3
Kich thudce phan d ban dan a9 0.3
Khoang cach tir tim g&i dén mép ngoai tg.than all 0.53
Kich thudc da ké gbi theo phurong doc céu all 0.9
Chiéu réng dat déip trude md al2 0

Chiéu day bé mb bl 2

Kich thude twdng canh (phan 1) b2 1

Kich thuéce tudng canh (phén 2) b3 1.28
Kich thuéc tuémg cdnh (phén 3) b4 1.5
Chiéu cao md (tir déy bé dén dinh tudng diu) b5 75.8
Chiéu cao tuong than b6 2.8
Chiéu cao tuong dau b7 1.4
Téng chidu cao tuomg than va taong dau b8 4.2
Chiéu cao da ké gbdi b9 0.2
Kich thuéc méu d& ban qua do bil 0.3
Chiéu cao tai che hit 1

Chiéu rong tai che btt 0.98

_ Phwrong ngang ciu _

Bé day twong canh cl 0.5
Chiéu ring bé mo c2 15.1
Chiéu rong md c3 15.1
Bé rong da ké gbi cd 0.9
S6 lwong da ké goi ng 6

Chiéu rong md chiu tac dung cta dat phia sau ¢S 14,1

7.2.1.3 Nji liee do TLBT mé
Tinh tai do TLBT P=Vy, véiy,=25kN/m?

Bing 7.2: Trong luong ban than mb

Ténkétchu | Céngthee | V@3 | PE&N) .
R mb Vip=hlale? 16917 4778 00
Tudng thn Vpa=a3.b6.c3 50.74 1268.40
Tuong dinh Vp3=a8.b7.c3 6.34 158.55




g’gﬁ“ ddbanqui |y b +a0f2).80.(c3-2.01) 1.90 47.59
'Tu@ng Thén | Vps=2.(bo+ bs + bs).az.ci 8.05 201.29
canh Vit | Ves=2.(0,5.by + ba).as.ci 4.71 117.70
Paké gbi Vee=ng.(ai1.bo.ca) 0.97 24.30

Tuong tai Ver=2.(hu.be.te) 0.29 725
Téng 6053.07

Moment do TLBT mb: M=P.e
Vi e la dd [§ch tAm cua diém dit luc so véi truc trung hoa clia mit cit cn tinh

Qui udc diu “+” bén phai truc, ddu “~ bén trai truc

Bang 7.3: Moment 1&ch tAm do tinh t3i md xét tai m/c A-A

T T O
S Mxo
Bé mb P1 4228.00 0.00 0.00
Tudng than P2 1268.40 0.07 88.79
Tudng dinh P3 158.55 0.56 88.79
Mau d‘:’ié’é“ qua P4 47.59 0.82 39.02
Tubme cinh P5’ 201.29 1.74 349.23
a]
e Ps5” 117.70 3.90 459.03
Pa ké gbi P6 24.30 0.00 0.00
Tudng tai P7 7.25 0.00 0.00
Tong 6053.07 1024.86

Moment 1¢ch tdm do tinh t&i mo xét tai m/c B-B

Tuong thin P2 1268.40 .00 0.00

Tuéng dinh P3 158.55 0.49 77.69
Mau d‘é{})’an qua P4 47.59 0.75 35.69
P5’ 201.29 1.67 335.14
Tuwong canh

P5” 117.70 3.69 434.31

D4 ké gbi P6 24.30 -0.07 -1.70
Tudng tai P7 7.25 -0.25 -1.81
Téng 556.67 879.32

Bang 7.4: Moment léch tim do tinh tai md xét tai m/c C-C

; . _ ., ”5 19 —



7.2.2 Hogt idi :
el _ Mt eit C-C I
S Kétehw oo [ T T M
ey ke ey
Tuéng dinh P3 158.55 0.00 0.00
Mau d‘éé’a"’ qua P4 47.59 0.26 12.37
Téng 206.14 12.37
7.2.2.1 Hoat tdi xe va tdi trong lan:
1200
|| Tandem
4300 4300
£ l lTruck
Lane
y ; 7 3

29300

Hinh 7.2: So do tinh phan lyc do hoat tai

Bamg 7.5: Gia tri tung d6 do hoat tai

TAI TRONG TUNG BO GIA TR V(N)
1.00 1.00 94250.00
TRUCK 2.00 0.85 80395.25
3.00 0.71. 16084.25
TANDEN 1.00 1.00 71500.00
2.00 0.96 68568.50
LANE DTICH 14650.00 136245.00

Nhin thiy hiéu tng do hoat tai xe 3 tryc gy ra 13 l6n nhét

Phan lyc do hoat tai xe va tai trong lan

LL+IM = nm.((1+ IM).V, o + Vi)
= 3.0,83.((1+0,23).(94250 + BU395,25 + 16084, 25) + 136245)
=994283,85N =994, 283kN

* SVTH: Ngb Quy Bach ~ MSSV: 1151110009



7.2.2.2 Téi trong b hanh:
PL=n .K.PL.EL*‘_
ng 2

Trong d6:

PL: T&i trong bd hanh, PL=3.10° N/mm
Ming: S6 1an bo hanh, nyg=2

K: B& rong 18 bd hanh, K=1,5m

o3 29300

PL = nng.K.PL.%‘i =2.1500.3.1 =131850N

7.2.2.3 Moment sinh ra do hogt tdi:

Nhén thiy truong hop dit mot lan xe va trén ca 2 chip léch tAm Ién nhét nén chon
trudng hop nay dé tinh toan

8313

Hinh 7.3: Pucéng anh hudng hoat tai
Phan Iyc do tai trong bd hanh khi xép 1 bén

R, = PL.K.% ~ 3.1,2.32;3 = 52,74kN

Phan luc do tai trong xe 3 truc:

R, =PLy +P2y,+ P3.y,=94,25.1+94,25.0,85+22,75.0,71=190,73kN
Phan luc do tai trong lan:

95




R, = q.%.Lﬁ.l = 9,3%.29,3.1 =136,25kN

Ta c6 cong tinic:

V L _. R _ m‘Ran:’gzLaue
Leme ™ YLane 3

m.R,, €2,
AV L _ \Y R __ PL L
PL PL 1, 25

VTruckL = m'RTmckL‘OJ 5(yl + YZ) ;vackR = m‘RTmckR'O’ S(yl + Y2)

Bang 7.6: Moment léch tAm do hoat tai

Géi 1.00 2.00 3.00
Do léch tim e (m) 6.10 3.66 1.22
%o 0.61 0.39 0.13
0.00 0.87 0.00
Lan Qe 0.90 2.02 0.15
PL Qpy, 1.83 0.00 0.00
Viane 49.05 110.09 8.17
Veo 64.45 0.00 0.00
VFruck 69.92 144.42 14.53
Téng V (kN) 183.42 254.51 22.71
Myi=XVi.e (kNm) 1118.85 931.49 27.70
Tong tl(lli)li}flnil;t 2My; 2078.05
Luyc him xe BR:

LAy bang 25% trong luong céc truc xe tai hay xe 2 truc thiét ké (rén tAt ca cac lan
xe chay cing mdt hudng hodic 5% tai trong lan va xe. Luc him xe nim ngang theo

phuong doc ciu va cach mit cdu 1,8m
BR =m.n.25%.% P,
=0,85.3.25%.(2.94 250+ 22 750) =134 670,75 N = 134,67kN

BR =3 P, +Lane.5%
=190,73 +(0,05.136,25) = 145, 78KN




Phén III: Thiét K& K§ Thut

Bang 7.7: Luc hdm xe khi xét dén mit cét A-A, B-B

GVHD: Th.S Pham Dé

Mt cit Céng thire e e (m) BR (kN) (klgi;)
b1-+b6-+b9-+hpt-
A-A 06513 7.78 145.78 1134.18
b6+b9+hpt-
B-B iy 5.78 145.78 842.62

Luc ma sat FR:

r I{ 4 A r * n 7 e r . - k] Fal f’\ r
Luc ma sat goi cau duge xac dinh dya trén co so gia tri cuc dai cta hé so ma sat

gifta cac mit trugt. FR duge xac dinh nhu sau:

FR=f N (N)

Trong do:

fnax : HE sb ma sat giita bé tong va gbi ciu (di dong), fimna=0,3

N : phan luc géi do tinh tai va hoat tai (khong ké xung kich gdy ra)

N=N, +N,

N, =DC+DW =1 613 550N

N

p = M (Vi g + Viane)

=0,85.3.[144,42+110,09] = 648,9KN = 648 901,16 N
=>N=1613550,0+648 991,16 = 2 262 541N =2 262,54kN

Véy luc ma sét FR =, N =0,3.2 262,54 = 678,76 kN

Bing 7.8: Luc ma st khi xét dén cdc miit cat

S n i Mx
Mt ciat Cong thirc e e (m) FR (kN) (KNm)
A-A b1+b6+b9=2+2.8+0,2 5.00 678.76 3393.81
B-B b6+b9=2.8+0.2 3.00 678.76 2036.29
7.2.3 Lyec ly tam CE:
Luyc ly tdm duoce 14y bang tich sb cia tai trong tryc cuia xe thiét ké v6i hé s6 C
Do ban kinh cong cua lan xe 1én nén he $6 C gén bing 0
Lyc ly tam CE=0
7.2.4 Tai trong gio WS, WL:
7.2.4.1 Tai trong gié tac dong lén cong trinh WS:
a.Tai trong gié doc:
SVTH: Ngb Quy Bach MSSV: 1151110009 Trang 197




Phin UL Thit Ké Ky That

Pbi voi mé, tru két cu phén trén 13 gian hay cac dang két chu khéc c6 mdt bé mat
cén gi6 song song vai tim doc ctia két cdu thi phai xét tai trong gi6 doc, vi viy o déy ta
khong phai tinh dén tai trong gi6 doc.

b.Tai trong gié ngang Pp:

Tai trong gio ngang duge lay theo chiéu tac dung nim ngang va dit tai trong tAim

ctia cac phan dién tich thich hop:

P, =0,0006.V:*.A .C,>1,8.A kN
D t ¢ ]

Trong dé:
V: tbe @6 gi6 thidt ké, V=Vp.8

Vi: toc d9 gi6 gidt co ban trong 3 gidy véi chu ky 100 nam, theo Bang 13.8.1-
TCVN 11823:2017, chon ving gi6 I nén Vp=45m/s

S: hé sb diéu chinh véi khu dét chju gi6, theo Bang 14 TCYN 11823-2017 véi

dd cao miit cdu 10m va & khu vire mat thoang nudc nén S= 1,09
Viy tbe a6 gio thiét ké V=45.1,09= 49,05 m/s
.Ca: he sb can, phy thude vao ty sb bld=15100/3385=5,01
b: chiéu rdng toan bd ciu gitra cac bé mjt lan can, b=15100mm
d: chiéu cao toan by KCPT bao gdm lan can dic d=1400+180+650=2230mm
Vay b/d=15100/2230=6,77. Tra toan d6 Hinh 3.8.1.2.1.1 ta duge Cg=1,33
A dién tich hay céu kién phai tinh tai trong gi¢ ngang (m?)
Ta xét thém tai trong gid khi tbe 46 gi6 1a 25m/s

Béng 7.9: DO 1éch tAm va dién tich chiu tii trong gi6 khi xét mit cit A-A, B-B

Két chu  Céhngthice . | - e(m) A-A B-B
Try b1+0,5.(b2+b3+h4) 3.89 3.89 1.89
KCPT b1+b2+b3+bd-+hpt/2 6.60 6.60 4.60
Két efu Cong thive Ay At(m2)
+b3+b4 )+ -
Try 36'{5?52'(213.3232,)32!)6 16.34
KCPT hpt.L.0,5 24.45
Bang 7.10: Tai trong gid ngang khi x¢t dén mat cit A-A
. 1,5.48 coean bRy ] Koes Wiyzs
K oy | PPN e | o | aom)
Tru 29.40 31.36 122.00 8.15 31.69
KCPT 44.01 46.94 309.58 | 12.19 80.42




Phin IIl: Thiét Ké Ky Thuat _ GVHD:ThS Pham B¢

Téng 78.30 431.58 | 20.34 112.11

Bang 7 11 Ta1 trg)ng glo ngang khi xet den mat cat B-B

1, 8At

Try 29.40 31.36
KCPT 44.01 46.94 12.19 56.03
Tbng 78.30 20.34 71.43

7.2.4.2 Tai trong gio tdc dpng l1én xe ¢f Wi

a.G16 ngang:
Ap lue gi6 ngang tic dung lén xe cd liy bang 1,5kN/m, tac dyung theo hudng ndm

ngang, ngang voi tim doc két cAu va dat cach mat dudng 1,8m

WLN=1,5.~121—~1 5%_22 SkN

v s A 4 ~ A
Vé&i L: chiéu dai toan dam

Bang 7 12 Ta1 trong g10 ngang tac dong vaoxe ¢
ey .. Con'g':.:hu- e T WL (lgzz;l)
A-A b”(;’g;ﬁ*"ghpt' 778 | 2250 | 175.05
B-B s 578 | 2250 | 13005

b.Gid doc
Ap hre gi6é ngang téac dung 1én xe cd liy biing 0,75kN/m, téc dung theo hudéng nam

ngang, song song voi tim doc két cAu va dit cach mit dudng 1,8m

WL, m0,75.I£—0 75. 329—11 25kN

Bang 7.13: Tai trong gi(’) dgc téc d(fmg vao xe cQ

b1+b6+b9+hpt—
A-A 0,65+1,8 7.78 11.25 87.53
b6+b9+hpt-
B-B 0.65+1.8 5.78 11.25 65.03

Nai le do ap hue dat EH, LS:

Chon dit diip phia sau md ¢6 cic chi tiéu nhur sau:

Trong lwong ridng cia dét dip y=1800kG /m’ =17,7kN/m’

o 6 S - S




Goc ma sét trong ©'=28°
Goc ma sét gilta dat va twong mé §=22°

7.2.4.3 Ap luc ngang ciia dét EH:

Ap luc ngang ctia dat dugc tinh bing cong thirc:
i
EH = y.Hz.Ka.E (kN / m)

Lurce tép trung : Hy=EH.c5 (kN)

Trong do:
¢5: Chiéu rong md chju téc dung cua dit phia sau, ¢5= 14,1m
y :Trong lwong riéng clia dat ddp, y=17,7kN/m’

-H: Chiéu cao dit dép tai vi tri cAn tinh todn

Sin®(0 +¢")
T.Sin? 0.Sin(6—5)

Vi T :[] N \/Si.n((p +8).Sino'~ B)] _ [1 N \/S%n(28+ 22) Sin(28 -0)} 2633
Sin(0 - 8).Sin(6 + B) Sin(90 —22).8in(90 + 0)

Ka: Hé sb 4p lyc ngang ciia dit K, =

K - Sin’(90 + 28) ~0,319

" 2,633.8in%(90).8in(90 - 22)

Bang 7.14: Ap luc ngang cta dat EH khi xét dén céc mit cit

Wit | OO | g | BN | E04H | Mx 0m)
A-A 5.78 94.32 1329.87 -2.31 -3074.66
B-B 3.78 40.34 568.77 -1.51 -859.98
C-C 1.50 6.35 89.56 -0.60 -53.74
D-D 3.78 40.34 40.34 1.51 60.99

Ap luc ngang do hoat ta1 sau mo LS;
=K.h, yHe5 (kN),
Khi hoat tai ditng sau mo tre{%ng pham vi bing véi chidu cao tudmg chén, téc dung

cia hoat tai c6 thé Hy bing 16p dit tuong duong ¢6 chiéu cao heq

Trong do:

heq: Chidu cao 16p dit twong duong phuy thudc chidu cao tuong chin, ndi suy
Bang 3-23

e e rang200



Vi tri dat hop lue tai 0,5H

Bang 7.15: Ap Iuc ngang do hoat tai sau mb LS khi xét dén céc miit cit

- Mat it CH(m) ‘Hheq (m) | LS (kN) | Mx(kNm)
A-A 5.78 0.62 286.22 -827.18
B-B 3.78 0.82 24737 -467.53
C-C 1.50 1.20 143.30 -107.48
D-D 3.78 0.82 247.37 -467.53

Bang 7 16: He sb tai trong

Ngoai dp lyc ngang con xét thém 4p lue thing dimg VS do I6p dat tuong duong téc dung
d8n miit cit A-A khi thiét k& mé, voi VS duge tinh nhu sau

VS=h_.yLe; (kN)
L: Chidu dai cot dét tuong ducmg heq gy ra ap lyc thing ding dén m/c A-A

L=al-a3- a4=5,6- 1,2-2,27=2,13m

vay VS=h, yLe, =0, 62.2,13.17,7.14,1 =330,65kN
Piém dit lyc e= 0,5.a1 - 0,5.a2=1,74m

Moment sinh ra: M=V S.e= 330,65.1,74= 573,67 kNm

7.3 T6 hop ndi luc:

[ DC [DW [ LL | BR WS [WS25|WL[WL25[ BH | TR [ IS [¥§
e [ P TR L e e e
Cbl | 1,25 1,5 | 1,75 | 1,75 0 0 0 0 1,5 1 1,75 | 1,75
Cb2 | 1,25 1,5 0 0 1,4 0 0 0 1.5 1 0 0
Cb3 | 1,25 1,5 1 1,35} 1,35 0 0,4 0 1 1,5 1 | 1,35 . 1,35

7.3.2 Mt cdt ddy bé A-A:
Bang 7.17: T4 hop tai trong mat cit A-A

“MSSV: 1151110009




GVHD: Th S Pham B¢

| T trong EVKN | ZHx KN | BHy kN | ZMx kNm | 2
Tinh t&i nbip va '
A DCADE md ALA 7530.80 1024.86
Lép phii : DW 135.83 0.00
Ap lyc ngang cua datEH 1329.87 | -3074.66
Hoat tai: LL 994.28 2078.05
Tai trong bo hanh: PL 131.85 0.00
Lyc ham xe: BR 145.78 | 1134.18
Luc ma sat:FR 678.76 3393.81
Ap ll_r(i ngang do hoat tai 286.27 82718
sau mo LS
Ap lyc thang ding do hoat | 5 573.67
tar VS
Gid 1&n két
WS Vi 78.30 431.58
(phuwong ngang |y 55 20.34 112.11
cdu)
Gi6 1én két
WS Vi 0.00 0.00
(phicong doc | ;o5 0.00 0.00
cdu)
Gio 1én xe
cd: WL Vi
(phiong ngang | s /e 22.50 175.05
cdu)
Gio 1én xe
cO:WL Vi
(phicong doc | o5y s 11.25 87.53
cdu)
T6 hop noi Iuc miat cit A-A & cac TTGH
TrGH | zvan) | 2R L Y e iNm) | EMy(cNm)
AAn =Y | oENy ] Ny | SRR YU
Str dung 9123.40 | 52.09 | 2451.88 | 2312.21 2416.20
Cubmg do 1 | 12166.60 | 0.00 | 342957 | 1604.07 2597.56
Cuongd62 | 9617.23 | 109.62 | 2673.57 | 62.90 3201.77
Cuong d63 | 11583.89 | 30.64 | 3256.77 | 1339.33 2642.40

C




Phin Il Thiét K¢ K9 Thdt G GVHD:ThSPRmDE

7.3.3 Mt cét dinh b¢ B-B:

Bang 7 18 To horp taI trong mat cit B B

mEiteng | zvm
T‘nh tai nhlp va mb: DC+DC 2034.3975 879 32
md B-B
Lép phit: DW 135.83
Ap lyc ngang ctia dat:EH 568.77 | -859.98
Hoat tai: LL 994.28 2078.05
Tai trong bd hanh: PL 131.85
Luyc him xe: BR 145.78 | 842.62
Luc ma sat:FR 678.76 2036.29
f;}; Iyc ngang do hoat tAi sau md 24737 | -467.53
Gi6 16n két cau: WS Vi 78.30 274.97
(phuong ngang cdu) | V 25m/s 20.34 71.43
Gi6 1én két cAu: WS Vi 0 0
(phirong doc cdau) | V25m/s 0 {0
Gi6 1én xe c: WL Vik
(phuong ngang cdu) | V 25m/s 11.25 130.05
Gi6 1én xe cd: WL Vi
(phwong doc cau) | V 25mis 11.25 65.03
To hop ndi luc mat cat B B & cac TTGH
T = T e  IMy
TTGH L e e | =i Nm)
“Su dung 3296 36 40.84 140456 | 249574 | 2312.02
Cudng d6 1 471747 0.00 1787.03 | 2501.87 | 2597.56
Cudmg 36 2 2746.73 109.62 1531.92 | 1845.47 | 2982.52
Cudng d6 3 4267.02 19.39 1739.97 | 241686 | 2626.13

7.3.4 Mt cdt twong dinh C-C:
Bang 7 19 To horp ta1 trong mit cat C- C

< kN EHy kN AMx

Tinh tai DC mé

e 1683.86

Ap luc ngang

cha datEH §9.56 ~40.4

Ap lye ngang do

hoat tai sau mb 143.30 | -107.48

LS
Bang 7.20: 16 hgp n6i luc mit cat C-C & cac TTGH




PhinIM:Thist KEKyThat

GVHD S Pham]—)e

_ LH LMx M
TTGH LV (kN) | EHx (kN) (RN?’; (Nm) (an{)
Str dyng 1683.86 0 232.87 | -201.62 0
Cudng d6 1 2104.83 0 385.13 -315.86 0
Cudng do 2 2104.83 0 134.35 -127.77 0
Cudng d6 3 2104.83 0 327.81 -272.87 0
Mit cit tudng canh D-D: ,
Bang 7.21: T6 hop tai trong mit cit D-D
Tai trong ZHx kN - { XMz kNm
Ap luc ngang ctia dit:EH 40.34 60.99
211131 g ngang dohoal i | 47 37 -467.53
Bang 7.22: T4 hop ndi luc mit cit D-D cac TTGH
~ TTGH ZHx (kN) | ZMz (kNm)
St dung 287.71 -406.54
Cudng dg 1 493 .40 -726.69
Cuong d6 2 60.51 91.49
Cudng do 3 394.46 -539.68

Thiét ké ¢t thép mb clu:
7.3.5 Thiét ké cot thép twong than:
7.3.5.1 Thiét ké cot thép chiu lyc:

a.Theo phuwong doc cdu:

Tai trong tac dung gdm Hy va Mx dugc tb hop tai mit cit dinh bé B-B

M, =M, = 2,501,869,670.27 Nmm
P, =V = 4,717,468.61N

Tiét dién tinh toan bxh < a3x¢5 <> 1200x14100mm .

Moment quén tinh theo phuong x:

3 3
j, =223 010075 436 400 000 000.00mm’
12 12
Béan kinh quan tinh:
o [{t,.,’}_/" Frasoys
T
Xét ty sb: K.b6 =16,17

Trang 204



Phn [11: Thiet K& K Thudt __GVHD: Th S Pham DE_

Trong do:
K : 13 hé sb phu thudc vao diéu kién lién két 2 dAu cot: K =2
b6 : chidu cao tudng thin
Tinh tosn cot thép:
__ Khoang cach tir mép ngodi bé téng chiu kéo dén trong tAm cbt thép a'=90mm.
_ Chiéu cao 1am viée: d, =a3—a'=1200-90=1110mm
_Chiéu cao ving nén & trang thai pha hoai cln bang:

0,003.E, 0,003.2.10°

a,=— b B .d = -.0,8.1110 = 522,35mm
£,+0,003.E, 420 +0,003.2.10

_ Cudng d6 nén thép & trang thai pha hoai cén bang :

f' = 0,003.MES = 0,003, 522,35-0,8.90

2.10° =517,3MPa
a, 522,35

Ta ¢6 £s= 517,3 > f;= 420 MPa nén ’s= fy= 420 MPa
_ Site khang thiét k& & trang thai phd hoai can béng :

P, = ¢.P, = (0,85, a,b) = 0,75.(0,85.35.522,35.1200) =13 986 000N

Tacé P,> P, = 4,717,468.61 N nén ham lugng cot thép tinh theo PT Whitney :

AT hf'
Pu =(i). Y + 31:) f 2
¢ 105 224118
d,—a' d,
Voi o My _ 250186967027 _ oo 0y

4717468.61

Thay sb vao PT trén, ta dugc

A', =-511591.13mm’

Vay chi cin sirc khang ctia bé tong dd dam béo chiu duoc tai trong nén ta chi cén
b tri cbt thép theo ham hugng cot thép nhé nhét

Ay =0, 03.c5.a3.%- =0,03.14100. 1200.%5.—0 = 42 300.00mm’

¥

2
m30" _ 53 987.50mm’

Bé tri 75d30 v6i budce cbt thép 1a a= 200mm, A =75.

Bé ppp— = . e ..




b.Theo phwong ngang ciu;

Tai trong tac dung gbm Hy va My duge t6 hop tai mit cit dinh bé B-B
M, =M, = 2 597 558 232.2Nmm
P =V, = 4717 468.6N

Tiét dién tinh toan hx b <> a3x¢5 <> 1200x14100mm .

Moment quan tinh theo phwong y:

_c5'a3  14100%1200

J
Y 12 12

= 2,80.10" mm*
Ban kinh quan tinh:

J 14
r sz’f««: &:4070,32nun
Y F 14100.1200

Kb6 22800
r 4070,32

¥

Xét ty sb:

Trong dé:
K : 1a hé sb phu thudc vao didu kién lién két 2 diu cot: K =2
b6 : chiéu cao tudng than
Tinh todn cbt thép:
_ Khoéng cach tir mép ngoai bé téng chiu kéo dén trong tdm cdt thép a'=90mm.
_ Chiéu cao lam viée: d =c5-a'=14100—90 = 14010 mm
_ Chiéu cao ving nén & trang thai phd hoai cdn bing:

0,003.E, 0,003.2.10°

a, = ;—“%————.Bi.ds = .
, +0,003.E 420+ 0,003.2.10

.0,8.14010 = 6592,94 mm

_ Cudmg d6 nén thép & trang thai pha hoai cén bing :

£,=0,003 2P g _ g g3 85929420890 , 105 504 4snipa
a, 6592,94

Ta co 5= 593,45 > fy= 420 MPa nén = fy= 420 MPa
_ 5UC Ridig Hudt KE U baug hai phia hioar cén bang :

P, =¢P, =¢.(0,85.£.a,.b) = 0,75.(0,85.35.6592,94.14010) = 2,074,180,500.00N




Ta c6 P> P, = 4,717,468.6 Nnén ham lugng cbt thép tinh theo PT Whitney :

ACE bhf',

; X +
_® o5 2Py
d

t
5 a 5

vei oo Mo 25975582322 ooy 0

4,717,468.6

Thay sb vao PT trén, ta duge
A’ =-577 732.6186 mm’

Vay chi cin strc khang cta bé tong dd dam béo chiju dugce tai trong nén ta
chi cn bé tri ¢t thép theo ham hrgng ct thép nhé nhat, bd tri giéng nhu phuong doc
ciu
7.3.5.2 Kiém todn nitt tuong than:

a.Theo phwong doc clu:

Piéu kién:

Trong do:
+ £, :img suét kéo trong cbt thép.
+f, :tmg suét cho phép trong thanh cbt thép.

, : ‘ . Z
_ Ung suft kéo cho phép trong thanh cot thép f,, =min 0,6f;——

(d.A)
Trong do:
+ 7: thong sb phu thude vao méi trudng, chon Z=2300N/mm dbi v6i khi hau khie
nghiét.
+ d : khoang cach tir trong tAm cuia lop thép chiu kéo ngoai ciing dén mép ngoai bé
tong chiu kéo, d. = 50mm.

+ A : dién tich bé tong trung binh boc quanh 1 thanh thép chiu kéo
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_A _250.14100-52 987,5

A =18 093,50 mm’
n 75
Vay ting suét kéo cho phép :
£, =min] 0,65:—Z_ | min| 0,6.420, 3900 _
(d.A,Y (50.18 093,5)2

=min{252;237,81) = 237,81MPa,

MS

_ Ung suét kéo trong cbt thép f. = {d, ~x}.n:

cr

Trong do:
+ M, :moment tinh toan & TTGH sit dung

M, = 2,495,738,986.3 1 Nmn.

’ q ‘ E,_ 210°
*+1n: ty 50 quy doi thép vé bé téng, n=—*=—"— =629
n: ty s6 quy doi thép ve bé tong E, 3179893

+ d, : chiéu cao lam viée cta tiét dién, d, =1110mm.

+ x: khodng céch tir tryc trung hoa dén mép chiu nén ciia bé tong

X:n'}:: ( 1+2.ci5\.b_IJ:6’29‘51600,66-(\/I+ 2.1110.14100 “1):206,65mm_

nA, 13600 6,29.52987.50

+ 1, : moment quén tinh cta tiét dién

3 3
I = b';‘ +nA {d, ~x)? = 1—229‘—:2—0@ +6,29.52 987.50.(1110 - 206,65)*
=2,75.10" mm*.
Viy f, = 1;’1 (d, =x)n= 242957753183f6'3 L (1110-206,65).6,29 = 51,47 MPa

Ta c6: f,=51,47 MPa <f, = 238,56 MPa nén théa man didu kién vé vét nit.

b.Theo phwong ngang ciu:

Biéu kién:

Trong do:




+ £, :lng sut kéo trong ¢t thép.

+£,, :tmg suft cho phép trong thanh cbt thép.

, . . ) Z
_ Ung suét kéo cho phép trong thanh cot thép f, =min} 0,6.f ;——
7 (dc 'Ac )3

Trong dé:
+7: thong s6 phy thude vao méi trudmg, chon Z=2300N/mm d6i voi khi hju khéc
nghiét.
+ d_ : khodng cach tir trong tam cta 16p thep chiu kéo ngoai cling dén mép ngoai
bé tong chiu kéo, d, =50mm.

+ A, : dién tich bé tong trung binh boc quanh 1 thanh thép chiu keo

A = Al —--—-—2'50'71200 =16537,29mm’
n

Viy {mg sut kéo cho phép :

£ =min| 0,6 ; Z__|=min| 0,6.420; 23000 1 min(252;245,05) = 245,05MPa.

(d_.A)? (50.16537,29)

P . . M
_ Ung suét kéo trong cot thép f, = wfi.(ds -X).0:

Trong do:
+ M, :moment tinh todn ¢ TTGH sir dung

M, =2 312 017 392.77 Nmm.

1 5 56 quy A thép v8 bé tong, n= ot = 210
n: S0 qu Q1 IEp v fong, ==,
Y 0 quy COLTER & =g T 31798,93

+ d_ : chidu cao lam viée ciia tiét dién, d, =14010mm.

+ x: khoang cach tir tryc trung hoa dén mép chiu nén clia bé tong

1200 6,29.4239,0

el 2R 00 R IT {76711
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+ I, : moment quén tinh cia tiét dién

b.x’ _1200.767,11

I, = +nA,.(d, ~x)* +6,29.4239.(14010 - 767,11)*

cr

=4,856.10" mm"*.

2,312,017,392.77

M
s d —x)n=
(d,-x)n 4.856.107

Vay £ =
Y i }:cr

.(14010-767,11).6,29 = 39,65 MPa

Ta co: f, =39,65 MPa <f_ = 252MPa nén théa man didu kién vé vét nut.

7.3.5.3 Thiét ké cét dai firong thin:
Noi lyre tinh todn & TTGH cuong do 1: V,=H, =1,787,034.90N
Kha niing chiu cit clia thép dai dugc xem 12 nho nhét khi goc nghiéng ciia vét nirt

0=45" va B=2, do d6 d& don gién trong thiét ké Iyc cit, buce thép dai s& tinh trong
trudng hop nay.

L6p bé tong bao vé a'=50mm.
Chiu cao lam viéce: d, = a3—a'=1200-50 = 1150 mm
Chidu cao chiu cét htru hiéu dy:

d,—0,5a2=1150-0,5.50=1125mm
d, = max 0,9d, =0,9.1150 =1035mm
0,72.h = 0,72.1200 = 864mm
=>d,=1125mm

Kha ning chiu ¢t clia bétong:
V. = 0,083.{3.\/Eb.dv =0,083.2+/35.14100.1125 =1 5,578,073.38N

Kha ndng chiu cat cta cot dai:

v = Yo _y _ 1L787,034.90 15,578,073.38 = —13592479.05 N

5 ¢v < 0,9
Vi Vs <0 nén ta chi ¢n bd tri ¢t dai theo cu tao

w.16*

a
‘K

B4 tri dai d16 véi £,=280MPa, A, =2. =402,12mm?

Kiém tra budce dai theo céu tao:
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V,  1,787,03490
£.bd, 35.1200.1125
AL, 402,12.280

—s=min{0,083,/fb 0,083+/35.1200

min(0,8.d,;600) = (1124;600) = 600mm

0,038<0,1

=191,08mm

Ta chon bude dai s=150mm
7.3.6 Thiét ké cot thép neong dinh:
7.3.6.1 Thiét ké cét thép chiu luc:
Tiét dién tinh toan bxh <> ¢5xa8 <> 14100x300 mm.

Moment tinh toan & TTGH CP 1, mit cit C-C

M, = 315 858 636.19Nmm

Khoang céch fir mép ngoai bé tong chiu kéo dén trong tAm cot thép a'=50mm.
Chidu cao lam viée: d, =h—a'=300-50=250mm.

A N v r
Chiéu cao ving nén quy udc:

a=d, —de =M, ﬂ450-\/;502 _2315838 636.19 _; 37m

$.0,85.£.b 0,9.0,85.35.14100

. q 5 /o
Hé sb qui ddi: B, =0,85--~'?:7°—.(fc —28)=o,85—9?~$3.(35—28)=0,s
Chidu cao viing nén thyc té: c= i = 36«% =4,21 mm

1 >

Kibm tra didu kien : % = 221 _0.02<0,6
d 450

Ham lugng cbt thép i thidu:
f! 35

A, . =0,03.bh.—%=0,03.14100.300.—— = 10575 mm’
f, 420
B4 tri thép 75 thanh d18 cach mép ngoai 50mm, khoang cach gifra cac thanh thép

m.18°

14 200mm; A, =75. =19 075,5mm’,

- Bh SR - — _ ; = ng =
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7.3.6.2 Kiém todn nirt trong dinh.

Diéu kién:

Trong do:
+ £, :img sut kéo trong cbt thép.

+{, :ting sudt cho phép trong thanh cét thép.

. . . ) Z
_ Ung suat kéo cho phép trong thanh cbt thép f, =min| 0,6.f ;——
(d,.A, )

Trong do:

+ Z: thong s6 phy thude vio méi trudng, chon Z=2300N/mm dbi véi khi hiu khic
nghiét.

+ d_ : khoang cich tir trong t4m ciia 16p thép chiu kéo ngoai cing dén mép ngoai bé

tong chiu kéo, d_ =50mm.
+ A, : dién tich bé tong trung binh boc quanh 1 thanh thép chiu kéo

_ A 2.50.14100-19 075,5

A, 18 545,66 mm’
n 75
Vay Ging suft kéo cho phép
fsﬂ - mi.n 0’6'fy;“—_z~l— — min 0, 6.420; 23 000 E
d.A.) (50.18 545,66)?

=min(252;235,86) = 235,86 MPa.

_ Ung sudt kéo trong cét thép f, = %.(ds ~x).n:

CF

Trong dé:

+ M, :moment tinh todn & TTGH sir dung

- e e e e g
i e CEERT ST R YR T E BT
Vi = AUL ULD YO, /D Nl

o . E 2.10°
+n: 1y 56 quy ddi thép vé bé tong, n=—2=—="__ 629
80 quy do1 thep ve bE tong, 0 == 08 03

[
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+ d, : chiéu cao lam viée cha tiét dién, d, =250mm.

+ x: khoéng céch tir truc trung hoa dén mép chiu nén ciia bé tong

xmn.—‘%—s.( 1+24:0 -1)=6,29.———19 07,5 ( \/1+__2.250.14100 -1):57,27mm.

nA 14100 6,29.19 075,5

]
+ I : moment quan tinh cia tiét dién

b.x’

5
A XY _14100.57,27°

I, = +6,29.19 075,5.(250-57,27)°

or

=5,39.10° mm”.

Viy f, = TMA.(d - 201615 930,75 (250-57,27).6,29 = 45,77MPa

Xkn=
%) 5,39.10"

cr

Ta ¢6: f, = 45,77MPa < £ = 236,59 MPa nén théa man diéu kién vé vét nitt.

7.3.6.3 Thiét ké cot dai twong dinh:

N&i lyc tinh toan & TTGH cudng d6 1: V, = H, = 385,127.07N

Kha niing chiu cét ciia thép dai duge xem 13 nho nhét khi géc nghiéng cla vét nitt
0=45" va p=2, do d6 d& don gian trong thiét ké luc cét, budc thép dai s& tinh trong
truong hop nay.

Lép bé tong bao vé a'=50mm.

Chiéu cao lam viéc: d, =a3—a'=1200-50=1150mm

Chiéu cao chiu cat hitu hiu dy:

d, -0,5a=1150-0,5.50=1125mm
d, =max 0,9.d, =0,9.1150
0,72.h =0,72.450
=>d, =1125mm

Kha niing chiu cit cha béténg:
V, =0,083 B/t bd, =0,083.2.4/35.14100.1125 = 15 578 073.38 N

Kha nang chiu cit ctia cot dai:

v o Ve _y o 385127.07

5 ¢v < 0, 9

Vi Vs <0 nén ta chi cdn bd tri ¢t dai theo ciu tao

~15,578,073.38 =—-15150154.42N

SVTH: Ngb Quy Béch MSSV: 1151110009  Trang 213
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B4 tri dai d16 v6i £,=280MPa, A, =2. n.16 =402,12mm’
Kiém tra budce dai theo chu tao:
Fond, s
AL, 401,92.280 — 763,94mm

= s=min{0,083./t.b 0,083/35300
min(0,8.d,;600) = (900;600) = 600mm

Ta chon bude dai s=200mm
7.3.7 Thidt ké cdt thép tuong cinh:
7.3.7.1 Thiét ké cot thép chiu luc:
Tiét dién tinh toan bxh < b8xcl <> 3780x 500 mm .
Moment tinh toan & TTGH CD 1, mit cit D-D
M, =M, = 726 688 359,98 Nmm
Khoang cach fir mép ngoai bé tong chiu kéo dén trong tam cdt thép a'=90mm.
Chiéu cao 1am vige: d, =h—a'=500-90 = 410mm.

Chiéu cao ving nén quy uéc:

a=d,— [d2——2 e __410- |410* - 2720 O88 39998 15 im.
¢.0,85.£ b 0,9.0,85.35.3780

0,0

5 0,05
- (£, ~28)=0,85—

=

Hé s6 qui dbi: B, =0,85— (35-28)=0,8

Chiéu cao ving nén thire té: ¢ = Bi = 1(;5’84 =19,25 mm
1 s

Kidm tra didu kien = = 1225 _0 05 < 0,6
410

8

Ham luong ¢t thép tbi thiéu:

A

3 iy

=0,03.b.h— = 0,03.3780.500.—= = 4725 mm’
F 420

¥

SVTH: Ngb6 Quy Bach MSSV: 1151110009 Trang 214
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B4 tri thép 19 thanh d18 cdch mép ngoeai 90mm, khoing céch gitra céc thanh thép
.18

14 200mm; A, =19. = 4832,46 mm’.

7.3.7.2 Kiém todn nirl tuong cdnh:

Piéu kién:

Trong do:
+ f, :(mg sudt kéo trong cbt thép.
+f, 1img sufit cho phép trong thanh cbt thép.

. . . . Z
_ Ung suét kéo cho phép trong thanh c6t thép f, =min| 0,6.f ;————

(dA)
Trong do:
+ Z: thong s6 phu thudc vao moi trudng, chon Z=2300N/mm déi voi khi hau khic
nghiét.
+ d_: khodng cach tir trong tAm cia lop thép chiu kéo ngodi cling dén mép ngodi bé
téng chiu kéo, d, =50mm.

+ A, : dién tich bé tong trung binh boc quanh 1 thanh thép chiu kéo

A :é _ 2.50.3780—4832,46 19 640, 40 mm”

“ n 19

Viy tg sudt kéo cho phép

f, =min| 0,6.f; = min| 0,6.420, 23 009 -
(d,.A,) (50.19 640,40)°
=min(252;231,40) = 231,40 MPa.
r Aot £e ot M
_ Ung suat kéo trong c¢ot thép f, = . *(d, —x)n:

Trong do:
+ M, :moment tinh toan & TTGH st dung M, =406537419.38 Nmm.
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o \ 2.10°
+ 1 1§ 56 quy di thép vé bé tong, n=—% =10 _
50 quy dor thép ve b tong, n =1 31798,93

[+

6,29

+ d, : chidu cao lam viéc ciia tiét dién, d, =410mm.

+ x: khoang cach tir truc trung hoa dén mép chiu nén cita bé tong

X= n.éi. I+ 2.4,.b -11= 6,29.4832’46. 1+——2¥M -1 {=73,56mm,
b A, 3780 6,29.4832,46

+ I, : moment quén tinh cia tiét dién

3 3
I = bx +n.A.(d, —x) = WJF 6,29.4832,46.(410—73,56)
=3,9.10° mm".
Vay £, =M (4, - x)n= 20374938 1053 56).6,29 = 218, 24 MPa

I, 3,9.10°

Taco: f =218,24MPa <{_ =231,34MPa nén thoa man didu kién vé& vét nirt.

7.3.7.3 Thiét ké cot dai twong cdnh:

Noi lyc tinh todn & TTGH cudng do 1: V, = H, =493 404,60N

Kha niing chiu cit clia thép dai dugc xem 13 nho nhat khi gbc nghiéng cia vét nirt
0=45" va B=2, do do dé don gian trong thiét ké luc cit, bude thép dai s& tinh trong
trudng hop nay.,

Lop bé tong bao vé€ a'=50mm.

Chiéu cao lam viéc: d, =cl-a'=500-50=450mm

Chiéu cao chiu cit hitu hiéu dy:

d, —0,5a=450-0,5.50 = 425mm
d, = max 0,9.d, =0,9.450 = 405mm
0,72.h =0,72.450 = 360mm

=>d, =425mm
Kha néing chiu cit cha bétong:
V, = 0,083.{3.\ff; bd, =0, 083.2./35.3780.425 =1 577 694,24 N

Kha nang chiu cit clia ¢6t dai:
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v oV _y o 493 404,60 | 577 694,24 = 1029 466,91N

8 d)v c 0’9

Vi Vi <0 nén ta chi cAn bb tri cbt dai theo chu tao

B tri dai d16 voi f=280MPa, A, =2.

Kiém tra buéc dai theo ciu tao:

V. 493404,60
f' bd, 35.3780.425

A f, 402,12.280

7.16”

=0,008<0,1

=402,12mm’

—s=min]0,083./F, b 0,083+/35.500
min(0,8.d,;600) = (340;600) = 340mm

Ta chon budc dai s=200mm

=257,96mm

&l: '%%‘IT_M@
a8 §J;n_uq® 1/2 MAT CAT C-C 1/2 MAT CAT B-B
k| TL1:40 TL 1:40
| HH
g E F AEE 185600 ?TL_}
% ':.-—_Eﬁ d‘ZﬁN@ O% @dlm E‘ :
Lt - NEE 8123600 ) 56000 7) (O =
gL Al a0 00 7) ditst gy 410200 53 5 00005 /J- ) % 3
LJ_""[ b 7 . . ._LJ..\\ Svsstswbaoboabad 5|
B ..r‘l._ 35000-T000 ‘_‘P%CL ) ;;.l_s
Hinh 7.4: B6 tri cét thép twong than, tuong dinh, tuong canh
7.4 Thiét ké bé méng:
7.4.1 88 liéu dia chit:
5 H C
Lg’p Loai dat 5 (p, ¥ -
dat (m) |KN/m*| (d9) | kN/m
Lép 1 | Sét hitu co. sét hitu co Ian cét 3.8 5 3.3 15.7
Lép - q—
TK1 Cat pha. mau xam den 4
Lép 1 | Sét hitu co.sét hitu co 1n cat mau xam den | 15.7 5 5.17 15.7
SVTH: Ngd Quy Béach MSSV: 1151110009 Trang 217
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Lop . N

TK? Cat pha mau xam den 23
Lép 2 Sf:t gay pha cat. sét béo lan cat mau néu. 13.2 309 |16.62 19

vang. xam xanh

Lép e 1 A

2A Sét béo pha cat mau xam den 6.5 33 16.05 18.7
Lop 2 | Sét gly pha cat. sét béo 1n cat 2.3 19.4
Lép 3 | Cat pha mau xam vang. xam den >2.2m

7.4.2 _T6 hop néi luc tai mdt cdt didy bé A-A:

TTGH ZV {kN) THx {kN) (z:h‘:) IMn{kim) | ZMy(kiim)
S dyng 9123.40 52.09 | 2451.88 2312.21 2416.20
Cudng dd 1 12166.60 0.00 | 3429.57 1604.07 2597.56
Cudng 4o 2 9617.23 109.62 | 2673.57 62.90 3201.77
Cwing d6 3 11583.89 30.64 | 3256.77 1339,33 2642.40
Lua chon cdc thong s6 co ban cita coc khoang nhii:

Chiéu dai toan coc L=49,16m

Téng sb coc 5 coc

Pudng kinh coc D=1m

Chu vi coc C=3,142m

Dién tich mit cét ngang coc A= 0,785m?

Dudng kinh bt thép d=22 mm

S6 thanh thép trén m/c ngang ns= 19 thanh

Gidi han chay cbt thép fy= 420 MPa

Cudng d¢ bé téng coc f¢= 30 MPa

Mbdun dan hdi b8 tong coc Ec= 29 440 MPa

Moment quan tinh coc Je=Jy= 0,049 m*

1.4.3 Tinh todn sikc chiu té#i ciia coc:
7.4.3.1 Stkc chiu tdi theo vdt liéu:

Stc chiu tai ctia coc theo vat liéu duoc tinh bﬁng cong thirc:

Trong d6:
f¢: Cuong d6 bé téng, = 30 MPa
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fy: Gidi han chay cbt thép, fy= 420 MPa

.22

As: Dién tich ¢t thép, A, =19. =7 222,52 mm’

7.1000°

Ag: Dién tich phin bé tong, A, =A-A, = ~7222,52 =778 175,64 mny’

Vay stic chiu tai coc theo vat liéu
Que =0-(0,85.61, A, +1,.A, )
=0, 75.(0,85.30.778 175,64+420.7222,52) =17 157 703,4N =17 157,7kN

7.4.3.2 Sitc chiu tdi theo ddt nén:
Sirc chiju tai theo d4t ndn dugc tinh biing cong thirc:
Ry =1(@p-R,+ 0p-R,)-W
Trong do:
Rp: Strc khang miii, R, =q,.A, v0i Apla dién tich miii coc
Rs: Stre khang thanh bén, R, =q,.A; vdi Asla dién tich xung quanh coc
n: Heé s nhém coc, = 0,8
.(Opq: H& 36 stc khang miii trong sét, tra Bang 10.5.5-3 ta duge ¢p= 0,35
.ps: H& 56 stic khang bén trong sét, tra Bang 10.5.5-3 ta dugce ¢~ 0,5

a.Sirc khang don vi guanh coc gs:

Dét cat : (Tinh theo Reese va Wright) (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: Sé btia SPT chua hiéu chinh, 14y N theo timg logi dét.
Pét dinh : (Tinh theo phwong phap o) (diéu 10.7.3.3.2)
g, =axS,
Su: Cudng d6 khang cit khéng thoat nue trung binh (MPa)
S, =c+oxtge

o : Hé sb dinh bam. (10.5.5-3)

2 _. ; , SS SR—— an
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Tinh toan theo cac quy tic trén ta c6 két qua suc khang than coc nhu sau:

Bé qua sire khang thanh bén tai Im du coc va tai mot doan béng dudng kinh coc

& dau coc

Day dai coc nim dudi mit dét ty nhién 1m

Bang 7.23: Bang tinh sic khang thanh bén

A
. '3?. (}B; Y 3 S 1) N - qs | As

Lép . _ @
(m) 4 (m) | (kN/m®) [ (KN/m?) | (kN/m?) | - | (kPa) | (m?)
0 15.7

1 -2 2 15.7 31.4 6.81 1 } 6.81 | 628
3.8 | 1.8 15.7 41,66 7.40 1 | 740 628

T L3-8 2 41.66 1 | 000 ]| 628
-7.8 2 41.66 I [ 0.00| 628
9.8 2 15.7 53.06 8.06 (091 733 | 6.28
-11.8 | 2 15.7 64.46 872 109 | 785 | 6.28
-13.8 | 2 15.7 75.86 937 109 | 844 | 6.28

| -158 | 2 15.7 8726 | 10.03 [0.89| 893 | 6.28
-17.8 1 2 15.7 98.66 | 10.69 [0.89| 9.51 | 6.28
-19.8 | 2 157 [ 11006 | 11.35 [0.88{ 9.98 | 4.27
218 | 2 157 1 12146 | 12.00 081 972 | 3.14
2235 | 1.7 15.7 | 131.15 0.00

K2 2551 2 131.15 0.00
258 ] 0.3 131.15 0.00
278 | 2 19.0 | 149.15 | 86.55 | 0.7 {60.59| 6.28
-29.8 | 2 19.0 | 167.15 [ 9327 | 0.7 | 6529 | 2.83
3181 2 19.0 | 18515 | 9998 |0.64[63.99| 6.28

2 3381 2 19.0 | 203.15 | 106.70 [ 0.62 { 66.15| 6.28
358 | 2 19.0 | 221.15 | 11341 {0.61 |69.18 | 6.28
-37.8 | 2 19.0 | 239.15 | 120.13 | 0.55 | 66.07 | 6.28
-39 | 12 19.0 | 24995 | 124.16 | 0.59 [ 73.25 | 6.28
41 2 18.7 | 267.35 | 129.1 |0.59(76.19] 6.28

s -43 2 18.7 | 28475 | 1354 [0.5878.53| 6.28
45 2 18.7 f 30245 | 1417 [6.57(86.74 6.28
-455 [ 0.5 18.7 306.5 | 1432 |0.57 | 81.64 | 6.28

5 475 2 19.4 3253 | 15227 | 0.56 | 85.27 | 6.28
-47.8 | 03 19.4 | 32812 | 153.33 [ 0.55|84.33| 6.28
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-49.8 2 328.12
_ -51.8 2 328.12
Strc khang thanh bén coc khoang nhdi: Q, = qui A =1767,77 kN

3

b. Sire khang don vi tai miii coc qp:
Dbi véi dat dinh thi strc khéang don vi tai miii coc qp=9.Su v6i Su la cudng do sic
khéng tai miii coc q, =9.5, =9.153,33 = 1379,94 kN / m®

Viy stc khéng miii coc : Q, =q,.A =1379,94.0, 785=1394,95kN

A As =
¢. Lwe day noi cia coc:

Khbi lugng phan coc nglp nuée W =v_..AL=(25-10).0,785.49,16 =579,15kN

Viy sirc chiu tai cia coc theo dét nén:

Qp =Py Q, + 0, Q) - W
= 0,8.(0,55.1394, 95+0,65.7767, 77)— 579,15=4 073,86kN

7.4.3.3 Tinh todn s6 lrong coc khoang nhéi:

Sau khi tinh todn ta nhan thiy SCT ciia coc theo vét liéu 16n hon SCT theo dat nén

nén ta ding SCT theo dét nén dé tinh todn s lugng coc

1T [3.l =1.5. 22lob =4,48 coc, chon 5 coc
Qq 4073,86
V6i V 13 Iuc doc 16n nhit & TTGH CD 6 hop tai mit cit ddy bé A-A
=
% ol
N NP
S
&
o
P =]
%
=
&
(1 /I
N U's
800| 6750 | 6750 1800
15100

Hinh 7.5: Mgt bing coc khoang nhoi

W
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7.4.4 Tinh todn ni lyc diu coc:
Chiéu dai chiuuén :L,, =L +(5+7)D=1+7.1=8m
Chiéu dai chiu nén: L, =L.cos o =49,16.cos(0) = 49,16 m
Trong do:
.Cao db mit dit sau x6i Le= 1 m
.Chiéu dai coc, L=49,16 m

.Goc nghiéng ctia coc, a= 0 46

v v
Mx My

P Fom
Hy {__ml Hx @l

VT

Ly
L

AR Sl N

DOC CAU NGANG CAU
Hinh 7.6: Chiéu ddi chiu nén va chiu udn
7.4.4.2 Theo phuong doc cau-TTGH CD 1:

- - ’ A
a. Tinh todn cac tham so:

Noi lyc tinh toan & TTGH CD 1, mit cit A-A theo phuong doc ciu:

N, =V, =12166,60kN
H, =H, =3429,57kN
M, =M, =1604,07 kNm

Hé phuong trinh chinh tic dé xac dinh chuyén vi coc tai day bé:

L, XVH+I, xu+r, xw=N,
rquV'i“l'uu Xu+ruwXW:Htt

Lo XY+, Xu+r, xw=M,

wie Ww

Trong do:

GVID: Th.S Pham D¢ _

u,v,0 : chuyén vi ngang, chuyén vi thing ding, goc quay cla bé quang diém O

(trong tim hé toa d¢ tinh toan tai day bé)




ik : phan luc trong lién két i do chuyén vi don vj tai lién két k gy ra
Mt vai dai lugng s& b triét tidu do so dd coc c6 dang doi ximg nhr: Fu™ I'vy™ fwy™
Tyw= 0
_ r,,.v=N,
Khi d6 phuong trinh chinh tic duge viét lai thanh: {1, u+1,,.0=H,

I, U+I,,.0=M,

P - n A
Ta ¢b cac h€ s6 rik:

A.
r =Ex Zi-—‘x cos’ B,
Ni

r, = lEBxZ:f}—i—xsin2 B, +12xExZ—‘!+xcos2 B,
LNi LMi

A J.
£, =Exzfl_xxfxcosz[3i+4xExZL_lm

W
Ni Mi

A
T, = I, =E><Z—£——xsm[3xcosﬁ=0

u
Ni

A,
£, =F =ExX—xx xsinp. xcosp. ~6xExX !
wu 1 1 1 1

u

=% cos P,

n 1

Dit: p,, = EA 29440.0,785

=470 344,22

L, 49,16
Oy = 4E.A _ 4.29440.0,785 =11 561 060,97
LM
B = 12.EA 312_29440‘0’785 =541 924,73
H L 3 3
M

6E.A _  29440.0,785
2

Pum = Py = 7 = =72 167 698,93
LM
Khi d6 cac hé sb rix duge viét lai nhu sau:

5 5
Ly = Tow = pPP.Zcos oL 810 0L — Py Z cos ol

i=1 i=1

- YT : = S; » _ —
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5 5
. — 2 2 . - _ +2 .
oo =Pop- 2, X7 COS A+ D Pung 3 Ty =L, = By 3 Xi%.COSCL

i=l1 =1

5 5 h)

2 . _ r .2 2

Ly = Pp-), COS” O} T, =Ppp.y SiN &+ Py, C0S” 0

i=1 i=l i=]

Ta ¢o:

3
Ly = Ppp- Y, COS° 00 =5.470 344,22 =2 351 721,11

5 5
T = Pep-, 8107 @+ > cos® o = 5.470 344,22.0 +5.541 924,73 = 2 709 623,66
i=1

i=1

3 5
r, =t = pPP-Z COS OL.SiN O — Py Z cos QL
P=t i=1

=5.470 344,22.1.0-5.2 167 698,93.1=-10 838 494,65

Coe P1 P2 P3 P4 P35
-6,75 -6,75 -6,75 -6,75 0

Toa d6 xi

5 5
_ 2 2
Low = pPPZ X .COS A+ Z Phim
f]

i=1
=470 344,22.(-6,75)*.1+ 470 344,22.6,75%. 1+ 470 344,22.(=6,75).1
+470 344,22.6,75%.1+ 470 344,22.0°.1+ 5.11 561 060,97 = 143 525 538.9

Thay vao phuong trinh chinh tic, ta duge:

r,,.v=N, 2351721,11.v =12 166,6 v=0,0051m
Lyutn,o=H 12709 623,66.u—10 838 494,65.0=3429,57 & u=0,0018m

LU+r,o=M, |-10838494,65.u+143 525 538,9.0=1604,07 | =0,0001525rad

b.Tirh todn ndi lwe diu coc:

Lue doc dducoc: N, = p[,[,.[u.sin o +(v +m.xi).cos oci]
Luc cit ddu coc:  H; = pyg.[u.cos ai— (v + o.wi).sin 0 | — pygpg @

Moment déu coc: M; = pyy-[U.cos i — (v + @.xi).sin 0] - p,,,, 0

Bing 7.24: N6i lyc diu coc, phuong doc ciu, TTGH CP1

STT | x| NN | B e | MY Ny ense
L . . S ‘é\‘ﬁ»i““k”} i .. .
1 -6.75 [ 1949.118 | 682.825 | 2290531 | -13156.5
2 6.75 |2917.439 | 682.825 | 2290.531 | 19692.71
3 -6.75 | 1949.118 | 682.825 | 2290.531 | -13156.5

g Ch

" Trang 224
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4 6.75 |2917.439 | 682.825 | 2290.531 | 19692.71
5 0 2433.279 | 682.825 | 2290.531 0
Téng 12166.39 | 3414.13 | 11452.65 | 13072.34

Bang 7.25: c.Kiem tra lai diéu kién cén bing
dY=0& > N,.cosai— Hsinai=N,
< 12166,39 - 0 =12166,39kN

Y X=0e > H,.sinai+ ) H.cosai=H,

= 0 + 3441,22 ~3429,57kN
ZM=0<:>ZNi.xi.cosai—ZHi.xi.sinoci—~ZMni =M,
< 13072,03 - 0 —11452,65=1619,68~1604,07kN

7.4.4.3 Theo phirong ngang cau-TTGHCP 1:

r r v I(
a.Tinh toan cic tham so:

Noi lyrc tinh toan & TTGH CD 1, mit cét A-A theo phuong ngang cu:
N, =V, =12166,6kN
H, =H, =0kN
M, =M, =2597,56 KNm

Ta ¢o:

3
L, =P cos’ 0u=5.470 344,22 =2 351 721,11

i=1

5 3
b = .3 S 0+ Py 08" 00 = 5.470 344,22.0+5.541 924,73 =2 709 623,66
i=1

i=]

S 5
r =L = Pep Z COS OL.SHL O — Py Z cos o

i=l i=1

=5.470 344,22.1.0—-5.2 167 698,93.1=-10 838 494,65

Coce P1 P2 P3 P4 PS5
Toa dd xi 2 2 -2 -2 0

5 3
§ : 2 2 E :

r(nm = pPP' X".cos” o+ pMM
i=1 i=l

= 470 344,22.(=2)".1+ 470 344,22.2.1+ 470 344,22.(-2)".1
+470 344,22.2.1+470 344,22.0°.1+5.11 561 060,97 = 65 330 812,37

Thay vao phuong trinh chinh thc, ta dugc:

Béc —— s rg —
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r,.v=N, 2351721,11.v=12 166,81 v=0,00517m

f, U +5,.0=H, 12709 623,66.u—10 838 494,65.0 =0 & {u=0,00049m
T U+ Lo 0= M, | ~10 838 494,65.u+65 330 812,37.0 = 2597,56 | =0,00012rad

r r i A
b, Tinh tein néi hre dau coc:

Lue doc ddu coc: N, = pm,.[u.sin i +(v+.xi).cos ai]
Luc cit ddu coc: H, = Pun - 1.cos i — (v + @.wi).sin 0 - Py @

Moment dau coc: M, =p,,,,.[u.cos i — (v + w.xi). sin 0 | — P -©

Bang 7.26: Nbi luc diu coc, phuong ngang ciu, TTGH CP1

STT xi Ni (kN). { Hi (kN) (}?}E;:;) Ni.xi,cosa
1 2 | 2544.562 0 -325.158 | 5089.124
2 2 | 2544.562 0 -325.158 | 5089.124
3 -2 | 2318.797 0 -325.158 | -4637.59
4 2 [2318.797 0 -325.158 | -4637.59
5 0 2431.68 0 -325.158 0

Téng 12158.4 0 -1625.79 | 903.0609

c.Kiém tra lai diéu kién cin bing
2.Y=0& 3 N.cosai- Y H,sinai=N,
<> 12158,4 — ¢ =12158,4kN

ZX =0 ZHi.sinaiJ&ZHi.cosai:H"

< 0 + 0 =0kN
ZM:0<:>ZNj.xi.cosai—ZHi.xi.sinoLi—ZMm =M,
< 903,06 - 0 —(—1625,79) = 2528,85~ 2597kN

7.4.4.4 Theo phwong doc cdu- TTGH SD:

’ - r A
a. Tinh todn cic tham so:

NOi Iuc tinh todn & TTGIL SD, miit cit A-A theo phuong ngang céu:
N, =V, =9123,4kN

H, =H, =245L88kN

i

M, =M, =2312,21 kNm

Ta ¢6:




5
T, = Prp-2 c0S” 0= 5.470 344,22 =2 351 721,11

i=1

T, = Prp Zsm o+ Py Zcos o =5.470 344,22.0+5.541 924,73 =2 709 623,66

Ty =B = Pop 2 COS L. 51N &L — Py Z cos o
i=l i=1
=5.470 344,22.1.0~5.2 167 698,93.1=~10 838 494,65
Coc P1 P2 P3 P4 P5
Toa do xi -6,75 -6,75 -6.75 -6,75 0

I,V

L, U+t .o=M

5 5
Lo = Pop- D, X COS” L+ D Py
i=l1 Y=l
= 470 344,22.(—6,75)°.1+ 470 344,22.6,75".1+ 470 344, 22.(-6,75)".1
+470 344,22.6,75%.1+470 344,22.0°.1+5.11 561 060,97 =143 525 838,9

Thay vao phuong trinh chinh tic, ta dugc:

=N,
r,u+r,.0=H < 2 709 623,66.u—10 838 494,65.0 = 2451,88
—10 838 494,650 +137 293 478,3.0=2312,21

2351721,11.v=9123,4

b.Tinh todn néi luc diu coc:

Luc doc ddu coe: N; = pm,.[u.sin oi +( v +.xi).cos oci]

M A
Luc cit ddu coc:

Moment diu coc: M; = Pun-[u.cos ai — (v + @.xi).sin o ] - P @

H, = pig- [ cos i ~ (v + .wi).sin o ]~ Py ©

Bang 7 27 Nm iuc dhu coc, hu(mg doc cau, TTGH SD

st | oW | N :(kN)_' .;:_m (kN) Ni.xi.coso

1 -6.75 1414 875 489 874 1586.613 | -9550.41
2 6.75 | 2234.055 | 489.874 | 1586.613 | 15079.87
3 -6.75 1 1414.875 | 489.874 | 1586.613 | -9550.41
4 6.5 2218.885 | 489.874 | 1586.613 | 1442276
5 0 1824.465 | 489.874 | 1586.613 0

Téng 9107.156 | 2449.37 | 7933.065 | 10401.82

c.Kiém tra lai diéu kién cin bing
S Y=0& Y N.cosai-) Hsinai=N,
& 9107,16 - 0 =9107,16 kN

—
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v=0,003879m
& <u=0,00142m
® = 0,000129rad
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ZX:O@ZHj.sinaHZHi.cosai=H“
= 0 + 2449,37 ~2451,88kN

ZM&OC‘;ZNi.xi.cosociMZHi.xi.sinai—ZMm =M,
< 10401 - 0 —7933,065 = 2468,75~ 2312,21kN
7.4.4.5 Theo phwong ngang cdu-TTGH SD:

Noi Iy tinh toan & TTGH 8D, miit cit A-A theo phuong ngang cu:

N, =V, =9123,4kN
H, =H, =52.09kN
M, =M, =2416.2kNm

Ta c6:

5
Ly = Pop- ), €O8” 00=5.470 344,22 =2 351 721,11
i=1
5 5
Ly = Prp- ) Si0% 0L+ Py, Y c0s” o0 = 5.470 344,22.0+5.541 924,73 =2 709 623,66
i=t i=l

3 5
L, =L, = ppp.z COSOL.SIN &L — Py Z CosQL
i=l

i=1

=5.470 344,22.1.0-5.2 167 698,93.1=-10 838 494,65

Coe P1 P2 P3 P4 P5
Toa d xi 2 2 -2 -2

5 5
oo = Ppp- ) X°.COS" 0L+ D P
i=1 i=1
=470 344,22.(-2)".1+ 470 344,22.22.1+ 470 344,22.(-2)*.1
+470 344,22.2°.1+ 470 344,22.0°.1+ 5.11 561 060,97 = 65 330 812,37

Thay vao phuong trinh chinh téc, ta duoc:

r,v=N, 2351721,11.v =9123,4 v=0,00387m
L, U+L,.0=H < 12709 623,66.u—10 838 494,65.0=52,09 <> {u=0,000496m
LU +L,o=M, |—10838494,65.u+65330812,37.0=2416,2 |m=0,000119rad

b kb fodn néi bre dau coe:

Luc doc ddu coc: N; = ppp .[u. sinai + (v + @.xi).cos ai]

Lyc cét ddu coc: H, =py,.[u.cosai— (v +o.wi).sin 0 |~ Py 0

. 6 e = S:
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Moment ddu coc: M, =Py [u.cos ai— (v +oxi).sin o | — Py -0

GVHD: Th S Pham DS

Bang 7 28 N(;n lu:c dau coc, phuong doc cau TTGH SD

STT | x| NG H “‘N)f- | (Nm) _N‘ xi.cose
1 2 1936.783 9 97141 -305.216 | 3873. 567
2 2 1936.783 | 9.97141 | -305.216 | 3873.567
3 -2 1712.147 { 997141 | -305.216 | -3424.29
4 -2 1712.147 | 9.97141 | -305.216 | -3424.29
5 0 1824.465 | 9.97141 | -305.216 0
Tbng 9122.326 | 49.8571 | -305.216 | 1797.091
.Kiém tra lai dicu kién cin bing
3 Y=0¢ ) N.cosai- H sinai=N,
< 9122,32 - 0 =9122,32kN
> X=0¢ Y Hsinai+ ) H.cosai=H,
& 0 + 49,85 ~52,09kN
ZM-—-O<:>ZNi.xi.cosoci-ZHi.xi.sm(xi—*ZMN. =M,

& 1797,09 - 0 —(=305,216)=2102,3~2416kN

7.4.5 Kiém todn méng:

7.4.5.1 Kiém todn sikc chiu tdi ctia mong:
Luec doc diu coc 16n nhét & TTGH CD 1: Nimax = 2917,43 kN
Strc chiu tai ctia coc theo dat nén: Qr=4593,86 kN

Tacéd: N, . <Q, néncoc dam bao sirc chiu tai

._ - 1511 SO

S; Nay ;
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7.4.5.2 Kiém tra iing sudt tai mdt phing miii coc (kiém tra MKQU)
7.4.5.2.1 Kich thudc méng khdi qui wéc (MKQU):

- N— ™ 1 — - —

I*

a a a a
N UL
| Lex tan(a) | Lex tan(a) |, | Lex tan(a) |, | Lex tan(a) |,
L B L L A L

Hinh 7.7: Kich thuée MKQU

Goe mé duge tinh theo cdng thirc:

Trong dé

@, 14 géc ma sat trong cha dat nén duge tinh trung binh cho cac I6p dat:

2.9.%1,
WL
th

@, la gbc ma sat trong ctia cac 16p dit
li chiéu day cia cc 16p dat twong ing

_13,05°

=, =13,05°=a =3,263"

Theo phurong doc cau: A =ax(n-1)+d+2xL,xtana

Theo phuong ngang cdu: B, =bx(m—1)+d+2xL, xtgo
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Trong do:
a: khoang céch tim giffa hai hang coc theo phuong doc chua=4m
n: sé hang coc theo phuong doc ciu, n=2
d dudng kinsh coe,d = 1.0 m
L. chidu sdu coc ngam trong dit, Lo = 49,16 m
b khoang cach tim gitta hai hang coc theo phuong ngang chub=6,75m
m sb hang coc theo phuong ngang cAum =3
Thay s vao tinh ta duoc:

A, =4.(2-1)+1+2.49,16.tan(3,263' } =10,6m

B, =6,75.(3-1)+1+2.49,16.tan(3,262" ) = 20,1m
Dién tich méng khéi quy uéc duge tinh theo cong thirc:
F,=A,B, =10,6.20,1= 213,09m’
Thé tich méng khéi qui wde:
v, =, L, =213,09.49,16 = 10475,94m’
Moment khéng udn ngang clu cia MKQU:

W o AB’ 10,6.20,1°
"6

=713,75m’

Moment khéng udn doc cAu cia MKQU:

_AB, 10,6220,
6

=376,46m’
6

Wy

7.4.5.2.2 Chuyén toan bé tdi trong vé trong tdm MKQU-TTGH CD I:
Khdi lugng riéng trung binh cia céc 1dp dat:

vk 1573,8+15,7.15,7+19.13,2+18,7.6,5+19,4.2,3 3
Yo =Sy = =17,4kN/m
i 3,8+15,7+13,2+6,5+2,3

Khéi hugng thé tich MKQUE:

5.0,785.49,16.25
10475,94

Yoo =¥ T nefelede =17,4+

qu

=17,86kN/m’
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Ti trong thing dimg tiéu chudn:

N,"'=V +Yqu Voo =12166,6 +17,86.10475,94 =199 266,88 kN

Tai trong theo phuong ngang ciu: H,,"x=0kN

Tai trong theo phuong doc cu: H,,"y =3 429,57kN

Moment tinh toan theo phuong ngang ciu:

M, "x=M, + H, "x.L. =1604,07 +0.49,16 = 1604,07 kNm

Moment tinh toan theo phuong doc ciu

M, "y= M, +H "y.L. =2597+3429,57.49,16 =171 194,66 kNm
7.4.5.2.3 Sikc chiu 1di ciia ddt nén tai ddy MKQU:

Strc chiu tai dét nén tai day MKQU dugc tinh bing cong thire:

_ m.m,

R, {Aby; +BL_y, +Dey)

e
Trong do:

.my, my 1an luge 1a hé s6 lam viée cta nén dat va hé sé didu ki¢én lam viéc cua
cOng trinh tac dfng qua lai v&i nén dat duoc chon theo bang 1.22 (Nén moéng, Chau
Ngoc An)

m; = 1,1 my =172

.b: canh ngéin cia MKQU, b=A = 10,6m

kic hé 56 do tin cdy, ly bing | dbi v6i cac dic trung tinh toan Iy tir thi nghiém.
A, B, D gia tri ste chiu tai, ldy ang véi géc ma sat trong ctia dat nén 13

16°05° : A=0,474; B=2,9;D=5,49

.Lc chiéu sdu chén mong, Lc=49,16 m

.Yy trong lugng don vi thé tich ciia d4t tir ddy mong trés xubng, v, =16,05kN / m’

R, = L34;’—2.(0, 474.10,6.16,05+2,9.49,16.16,05+ 5,49.55) = 3 525,38 kN / m’
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7.4.5.2.4 Kiém tra ieng sudt:
Ung suét nén Ién nhét:

N t M i M it
_Ne Mg X+ qu Y_199 266,88+1604,07+171194366:1179,24kN/m2

(%) =
" E, W, A A 213,09 376,66 713,75
Tathdy o, <1,2R, =1,2.3525,38 =4230,46kN/ m’ nén théa mén diéu kién
Ung sut nén nhd nhét:
N 4 M t M it
. o=y T X Mo y_199 266,88 1604,07 171 194,66 — 691,01kN /m’

ma =R T TW W, 213,00 376,66 713,75

g
Tathy o, >0 nén thoa mén diéu kién
Ung suéit nén trung binh:

o, +6,, 1179,24+691,01

X min
Gy =

5 =935,13 kKN/m’

Ta thiy o, <R, =3525,38kN/m” nén thoa méin diéu kién
7.4.5.3 Kiém tra lin MKQU:

Téi trong gy lon & TTGH SD Nig=Vs= 9123,4 kN

Khéi luong coc: Q=7v,,-AL =25.0,785.49,16=965,25kN

Ung sudt gay lon:

Ung sudt giy lan tdng cong: o, =K.o,

Vé6i K 13 hé sb phu thude vao Z/A1 va BI/A1= 19,6/10,6= 1,85

D6 lan téng cong duge tinh béng cong thirc:

S=YS, =Z-}%.Api.hi

Trong d6:
B: hé sb poison clia dét sét MKQU

hi: bé day 16p tinh toan, chon mdi lop 13 1m
. ~ A o - A ~ 3 s A Ni
Ei: modun bién dang ctia 16p dat, phy thude vao chi s6 SPT B, = 7460.~»§—

Tinh lin dén khi Gng sut do TLBT dét > 10 IAn (mg suét tai trong ngoat

- ST; Qi — S— — — - T ..
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Bang 7.29: DO lin méng khdi qui woc

sTr | Désduy g K | % | % I Api | Ei | Si(m)
0 0 0 .1 51.97 0
1 1 0.094 | 0.07 3.64 9.40 | 470 | 307725 | 9.16E-05
2 2 | 0.189 | 0.89 3.24 18.80 | 14.10 | 32637.5 | 2.59E-04
3 3 | 0283 | 0.88 2.85 28.20 | 23.50 | 326375 | 4.32E-04
4 4 | 0377 | 0814 2.32 37.60 | 32.90 | 34502.5 | 5.72E-04

Vay d6 lin tdng cong ZSi =0,00136m =0,14cm<[S]=1,5./37,3=9,2cm

7.4.6 Thiét ké cét thép b¢ mong:
7.4.6.1 Thiét ké cét thép chiu luc:

Xem dai coc nhuy mot ddm cong x6n bj ngam vao try, tiét dién tinh toan di qua

mép ¢ft va bi uon béi cac phan luc dau coc khdéng niim dudi chin tru.

[ ]

970

800 | 2000 | 2000 | 800
' 5600 ‘

Hinh 7.8: Canh tay don xdc dinh moment én bé mé

Chon phuong ngang ciu dé tinh toan, phuong doc cau bd tri ¢t thép nhur phuong
ngang, moment tinh toan ¢ TTGH CP 1

Phén Iyc tai ddu coe s6 1 va 2: N1=N2=2554,56 kN

Tt hinh trén, canh tay don r= 0,97m

Moment ubn: M= 2.N.r= 2.2554,56.0,97= 4 955,85kNm= 4 955 846 400 Nmm
Tiét dién tinh todn bxh=alx bl= 5600x 2000 mm

Khoang cach tir mép ngoai bé t6ng chiu kéo dén trong tam cét thép a'=220mm.

Chiéu cao lam vide: d, =h—a'=2000-220=1780mm.

Chiéu cao viing nén quy udc:




Phin III: Thict Ke KyThudt

a=d - Jar-—2Me  _1780- [1780°- 24 955 346 409 _ 15 66mm.
$.0,85.£.b 0,9.0,85.35.5600

Hé sb qui ddi: B, =0,85—0%;)£.(f; —28):0,85—0’—;)5.(35*28):0,8

a 18,66

Chiéu cao ving nén thuc th: ¢ = — =——=23,33 mm
1 ’
Kiém tra didu kién :— = 23,33 _ 0,01<0,42
d 1780
Ham huong oft thép : A, = 0,85f ab _ 0,85.35.18,66.5600 _ 7 4018 mm’.
f, 420

. A ¥ f 'c 35 2

Ham lugng t6i thieu : A, =0, 03.b.h.—1;~ =0, 03'5600'2000'56 =28 000mm”.
¥y

Viay bb tri theo ham lrong bt thép tdi thidu
B6 tri thép 73 thanh d25 céach mép‘220mm, khoang cach a= 200mm,

.25’

A, =73, =35 833,79 mm’

5

7.4.6.2 Kiém todn nitt bé mé:

bicu kién:

Trong do:
+ f_ :ting suat kéo trong cbt thép.
+f, :tng suéit cho phép trong thanh cbt thép.

. . . ] V4
_ Ung suft kéo cho phép trong thanh cot thép f,, =min} 0,6.f ;———

(d,.A,)
Trong do:
+7: thong sb phy thude vio méi trudmg, chon Z=2300N/mm dbi véi khi hau khic
nghiét.
+ d_ : khoang cach tir trong tAm cta 6p thép chiu kéo ngoai cung dén mép ngoai

bé tong chiu kéo, d, = 50mm.
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+ A : dién tich bé t6ng trung binh boc quanh 1 thanh thép chiu kéo

_ A _5600.50.2 -35 833,79

AB
n 28

=7180,36 mm*

Viy ting sudt kéo cho phép :
———Z——mr =min| 0,6.420; 23 000 !
(d_A, ) (50.7180,36)*
MS
I

cr

£, =min| 0,6.5,;

_ Ung suéit kéo trong cbt thép . =

.(dS —x).n:

Trong do:
+ M, :moment tinh toin & TTGH sir dung
Nbi lyc ddu coc 1 va 2 & TTGHSD: N1=N2= 1936,78 kN
M, =2.1936,78.0,97 = 3557,35kNm =3 757 353 200 Nmm

+ . A dJ{. th, A bn tn n Es 2’105
11 50 gqu Ol tep ve be {ong, = = =0,
soquy P & 77E, 3179893

A a ‘n ) LA A
+d, 1 chieu cao lam vigc cia tiet dién, d, =1780 mm.

+x: khodang céch tir truc trung hoa dén mép chju nén ctia bé tong

x=nls) 1o 2b 09 98T [ )y, 2AT80.U5100 ) gor o3
b nA 5600 6,29.35 833,79

5

+ I, © moment quan tinh cia tiét dién

[ . bx 5600.582,63°

er

+n.A,.(d, —x)* = +6,29.35833,79.(1780 — 582, 63)*
=6,923.10" mm*.

3757353200
6,923.10"

Vay f, = %_.(ds —x).n (1780~ 582,63).6,29 = 40,87 MPa

cr

Ta cé: f, =40,87 MPa <f_ =252 MPa nén théa mén didu kién vé chbng nt,

7.4.6.3 Kiém tra choc thitng bé mo:

Kha niing chiu cit cta bé tong:

=min{252;323,6) = 252 MPa.



V, =1,06./f", b,.d (kips)
Trong do:
bo: Chu vi theo tiét dién gidi han, b=14600mm= 594,48 In
d: Chidu cao b& mé, d=2000mm= 78,74 In
fc: Cudng dd bé tong, "c=35 MPa= 5076,32 Psi
V. =1,06./f", b,.d=1,06./5076,32.78,74.594,48 = 3 535 192,1 1kips = 768 060,88kN
Luc doc & TTGH CP 1, tai mit cit A-A: V=12 166 kN

Ta ¢, Vu< V. nén bd mé dam bao khang bi choc thing
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CHUGONG 8: THIET KE TRU CAU

8.1 S6 ligu thiét ké:

_ Chiéu dai dim :L =30000mm
__ Chidu dai dam tinh todn : L, =29300mm
_ S6 nhip ciu : 3 nhip

_ 86 dam trén mot m/c ngang : 6 dém

_ Chp tai thiét ké :0,65HL.93

_ Cudng d5 bé tdng £ =35MPa,

_ Khéi lugng riéng bé tong 17, = 2,5.10° N/ mm’.
_ Mbdun dan hoi bé tong:
£ =35MPa = E, =0,0043.y° Jf, =0,043.2500"*+/35 =31 798,93 MPa.
_ Ct thép sir dung ¢6 f, =420MPa
_ M dun dan hdi cbt thép Es=200000 MPa
__Hé sb didu chinh tai trong & TTGH cudng d9 1:
n=np N, = 0,95 (A13.2.1-2)

Trong do:
+ Hg sb xét dén tinh déo M =0,95.
+He s6 xét dén tinh du thira M =0,95.

+Hé sb xét dén tinh quan trong  :m; =1,05.
Vay hé sé didu chinh tai trong n="p M, M; =0,95.0,95.1,05=0,95
_ Hé sb tai trong & TTGH cudng db 1:
Foe =25 ypw=L3 ¥y =L75

_Ha sb xung kich & TTGH cudng do 1 va sir dung: 1+IM =1+40,33

86 lugng d4m chinh :n= 6 dim
_ Muyec nude thép nhét 423,32 m

GVHD: Th.S Pham B¢




_ Muc nuée cao nhit ++30,13 m
_ Muc nuée théng thuyén +27,6 m
_ Cao 46 dinh bé tru +21,52 m

8.2 T4i trong tic dung Ién tru:

8.2.1 Tinh tai:

8.2.1.1 Tinh tai két cdu phén trén:

Theo 6 liéu dé dugc tinh toan fir Chuong 4: Thiét K& Dim Chinh

f

bC1 DC2 bBC2” - DPC3

Dw

18,54 74,35 1.56 9.88

18,11

(Bon vi: N/mm)
.Trong lugng ban thin dim chinh:

DC"=n.DCI (—;Ll) = 0. 18,54.(;—.30000.1) =1668 600N

Trong lugng ban than ban mit cu, lan can, 1é b6 hanh:

DC"=(DC2'+DC2"+ DC3).[%.L. IJ

=(74,35+1,56 + 9,88).[%.30000.1) =1286 850N

Phan luc tac dung 1én gbi

.Do téng tinh tai mot nita két clu nhip
DC=DC+DC"=1668 600 +1 286 850 =2 955 450N

.Do trong lugng 16p phu:

DW = DW.%L.I = 18,1 1%30000.1 =271 650N

.Tdng céng: DC+DW =2 955 450 +271 650,0 = 3 227 100,0 N




8.2.1.2 Kich thude hinh hoc tru cdu:

MAT CHINH TRY T2 MAT BEN TRY
T 1:65 1:63
m p——)
[Cwo 154 w0 |
1 |
- T o] 5900 7hl 35 7
MNCN; +29,67M,
MNTT: 427,11 M,
MNTN+2250ME -
CBBiB'PZLOZM,
B 205 | o | 2050
g
b | I— [ e | At | %‘Lr"'—"]
i" ) 00 o #00 | j W 4?53 T

Hinh 8.1: Cdu tao try

Bang 8.1: Kich thude hinh hoc tru

Chiéu rong xa mii 1 (doc cAu) dl

Chiéu réng xa mil 2 (doc clu) dh

Chiéu rong than tru (doc chu) de

Chidu rong bé méng (doc céu) d

Chiéu cao xa mil 1 hi

Chiéu cao xa mii 2 h2 1
Chiéu cao thin tru he 9.8
Chiéu cao bé méng h 2
Chidu cao d4 ké b9 0.2

- .. N é

2000

13850




Chiéu réng da ké (doc chu) c4' 0.9

Ban kinh cong thén tru R 0.75
ncgim ey 0w | v
Phwong ngang cAu

Chiéu réng xa mii bh 15.1
Chiéu rong phin hing bl 3.85
Chiéu rong than try bc 7.4
Chiéu rong bé mong b 9.6
Sb lugng d4 ké gbi ng 12
Chiéu rong da ké c4 0.9

Noi luc do tinh ai tru cau:
Goi A-A: mit cit day bé
B-B: mit cit dinh bé
Tinh t3i két cdu tru: P=V.y, véi y, =25kN /m’

Bang 8.2: Tinh tai cac bo phén két ciu tru

Két chu Céng thire V (m%) P (kN)
Bé mong Ver=b.d.h 107.52 2688
Thén tru V p=de.be.he 108.78 2719.5
Xami 1 Vps=d1.h1.bh 24.4167 610.4175
Xa mii 2 Vps=dh.h2.bh 52.85 1321.25
D4 ké gbi Ves=ng.b9.c4.c4' 1.84 46

Bang 8.3: Tinh tdi cac b phan két cdu try tai cdc mat cét

Két chu A-A (kN) B-B (kN)
Bé mong 2688 {
Thén try 2719.5 2719.5
Xamii 1 610.4175 610.4175
Xa mii 2 1321.25 1321.25
b4 ké gbi 46 46
Téng cong 73851675 4697 1675

8.2.2 Hoat tdi:
Xe tai thidt ké:




Xe tai thiét k& gdm tryc trude ning 35kN, hai try sau mdi truc nang 145kN.

Khoang cach giita 2 tryc truée 13 4300mm, khoang cach 2 tryc sau thay dbi tir 4300~

9000mm sao cho gy ra ndi lyc lon nhét, theo phuong ngang khoang céch giita hai banh

xe 1a 1800mm.

P

: - 4
I ]

36 kN 145 kN 145 kN
| 4300 mm {4300 mm tiiscomm |

600 mm naichung 7—«—‘;8—0—0-'—“"!“

300mm maétthoa ciia mAcCu
Lun thiDt kO 3600 mm

Xe tai 2 truc:
Bao gbm 2 truc, mdi truc ning 110kN, khoang cach gifra hai truc 1a khong dbi

14 1200mm. Theo phuong ngang, khoang cach gifta hai banh xe 1a 1800mm.

110 kN ! . 110 kN
1200 800

w00 |

Tai trong lan;

Tai trong lan bao gbm tai rong réi ddu 9.3N/mm xép theo phuong doc cAu.
Theo phuong ngang ciu, tai trong nay phan b theo chidu réng 3000mm, tai trong lan
c6 thé dich chuyén @& gdy ra ndi lyc lon nhat.

9.3 KN/m am

(PO g bl




8.2.2.1 Phan liec do hoat 16i xe va 1di trong lan:

1200
}{ Tandem

4300 4300

Lane é ; ;Tka Lane

I
i
!
L LH=29300 | 10,96 Ltt=29300

Hinh 8.2: So do tinh khi xép mit xe vé ti trong lan (mét nhip)

1200
ﬂ, Tandem
15m

4300 43001 ~ 14300 4300

é J ;Truck £ 1 lTruck Lane
r 4 j 4 Jv 4

0,28
0,42 0,57

Lit=20300 L Lt=29300 J

Hinh 8.3: So do tinh khi xép 2 xe va 1i trong lan ( hai nhip)

Goi y1, y2, y3 1a tung 4 dudng anh hudng coa xe tai 3 truc
yt', y2* 1a tung d6 duomg anh huéng cia xe tai 2 truc

Bang 8.4: Tung d6 duéng anh hudng hoat tai

o Hoattdi | . Tung 4 - . .| Nhip phai Nhip trai .
y1 1 0.28
Xe 3 truc y2 0.85 0.42
y3 0.71 0.57
Xe 2 truc vl !
y2' (.96
Tai trong lan Olane 14.65 1465

a. irudmg hop kinl xép xe frén 1 nhip

Phan lye do téi trong lan:

R e =99, =9,3.14,65 =136,245kN

= _‘ e m - V_,l oo Tréﬁg 247 :



Phan luc do tai trong xe 2 truc:

R =PLy, '+P2.y2'=71,5.14—71,5.0,96:140,14kN

Tandem
Phén lyc do tai trong xe 3 truc:

RkaL =Ply, +P2.y, +P3.y, =94.25.1+94,25.0,85+22,75 0,71=190,515kN
Chon td hgp xe 3 truc va tai trong 1an dé xdc dinh phan lyc trong TH nay:

R=R, +R," =326,76kN

Lane

b.Trudng hop khi xép xe trén 2 nhip

Phén lyc do tai trong lan:

R, =290, =2.9,3.14,65=272,49kN

Phan luc do tai trong xe 3 truc:

R, .o =PLy +P2y,+ P3.y,=94,25.0,28+94,25.0,42+22,75.0,57=78,9kN

<

Chon trirong hop 2 48 x4c dinh phan lyc do hoat tai

n: S6 1an xe, =3

m: He 6 1an xe, m=0,85 do xép 3 lan xe

R =nm.0,9. 1+ M) (R’ + R )+ R |
=3.0,85.0,9.[(1+0,33).(190,5+78,9)+ 272,49|=1447,84kN

8.2.2.2 Phén lyc do tdi trong bé hanh:

PL= 2.(n,,g KPL. E—“—)
2

Trong do:

PL: Tai trong bd hanh, PL~=3.107 N/mm
Mg S6 1an bd hanh, ne=2

K: Bé rong 1& b hanh, K=1,5m

. PL= 2.(nng.K.PL.-%‘~) = 2.[2.1500.3.10*3.3-9—;99) =263 700N = 263,7kN

= — ————— : - i




Phan T Thid KEKgThuye

8.2.2.3 Moment sinh ra do hoat i ddt [éch tam:

Nhén thdy truong hep dit mot 1n xe va trén ca 2 nhip éch tAm 16n nhét nén chon
truong hop nay dé tinh toan

I
23] 1600 Hed

N A M

b
CEETTTTT

| ==n

7
PR

aan

Hinh 8.4: Xép tdi tim moment Iéch tim 16n nhdy
Phén lyc do ti trong b hanh khi xp 1 bén

R, = PL.K.giZ“E = 3.103.1500.3-“’2& = 65,9kN

Phan lyc do tai trong lan:
R =48 .. =9,3.14,65 =136,245kN
Phan Iyc do tai trong xe 3 tryc:
R, ."=190,5kN
R = 78,9kN

Ta ¢d cong thirc:

Y4 L _ R __ m'RLane‘g)me
Lane ™ YLane 3

1,25

woooho e RNy, R BRonoo oy
Pk Sy WS Y50, Ve = HER G 0G0y, +Y,)




Bang 8. 5 Moment lech tam do hoat tal

Phin IIT; Thiét Ké KYThUGE _GVHD: Th S Pham BE_

GhL b e s
Do lech tam e (m) 6.1 3.66 1.22
yl 0.61 0.39 0.2
Xe
y2 0 0.87 0
Lan Quanc 0.9 1.97 0.15
PL QpL 1.746 0 0
Viane "= Viane" 49.0 107.4 8.2
Ve =V R 92.1 0.0 0.0
VTruek - 69.7 144.0 22.9
Ve 28.9 59.7 9.5
Tong V (kN) 380.9 418.4 48.7
Myi=ZVi.e (kNm) 2323.4 1531.5 59.4
Téng moment EMyi (KNm) 3914.3

Luc him xe BR:
Larc him xe 14y bang 25% trong lugng cac truc xe tai hai xe 41 2 tryc thiét ké trén
tht ¢4 céc lan xe chay cliing mét hudng hode 5% xe va lan. Lyc hiim xe nim ngang theo

phuong doc chu va cach mit chu 1,8m
BR =mn.25%.) P,
Trong do:
n: 86 lan xe, n=3
m: Hé s6 1an xe, m=0,85 do xép 3 lan xe
BR = 111.11.25%.221?i =0,85.3.25%.(94,25+94,25 + 22,75) =134,67kN
BR = 5%. P+ Lane = 0,05.190,5+136,2 = 145,7kN

ang 8.6: Luc ham xe khl xet dén mat cat A-A va B-B

. Mat eiit em) | BRE&N) | -~ Mx (kNm)
A-A 14.65 145.77 21355
B-B 12.65 145.77 1844.0

Tai trong gio WS, WL:

MSSV 1151110009




5 Pham D¢

3.2.2.4 Tdi trong gié ngang tdc déng vao cong trinh WS-

Tai trong gioé phan trén

€2 =1L

T
Tai trong gi6 phan duwsi

Hinh 8.5 Tdi trong gié ngang

Téi trong gi¢ ngang Pp phai duge 14y theo chidu tae dyng nim ngang va dit tai

trong tAm cvia cac phan dién tich thich hop, dugc tinh nhw cong thic sau:

SVIH Ng

Fp =0,0006.V>.A, .C, >1,8.A, (kKN)
Trong do:
V: Tée db gio thiét ké, V=Vg.§
Vi: Téc d6 gi6 gidt co ban trong 3 gidy voi chu ky xuat hién 100 nim, V=45m/s
-S: Hé s6 higu chinh déi véi khu dit chiu 8i6 va d§ cao mit clu, S= 1,09
V=V5.5=45.1,09=49,05 m/s
A¢ Dién tich ctia két cdu chiu téi trong gi6 ngang m?2
Cq: Hé s6 can phu thude vao ty sb b/d
.b: Chiéu réng ctia cAu gilta cac bé mat lan can, b= 15,1m
.d: Chiéu cao két cAu phén trén bao gém lan can dic, d=2,23m
Vay b/d=6,77. Tra toan d6 Hinh 3.8.1.2.1.1 fa duoc Cq=1.33

Ta xét thém tai trong gio khi tbe d6 gi6 1a 25m/s

- Qu e ‘ ..




Phin I: Thiét Ké K3 Thudt ___ __GVHD: ThS Pham DS _

-A B-B

Bang 8 7 Do 1ech tam va dlen tlch chiu tai trong gm kh1 xet mat cat A

Cong thu’c e e (m)-

Tru h+05(hc+h2+hl) 7.93 7.93 5.93 dc.hc+dh.h2+d1.h1 19.817

KCPT | hthct08+bw2 | 13.41 | 1341 | 11.41 het. L 48.45
m) | Poss 6N | N
. 9.88
KCPT 87.21 24.16
Tong 122.88 34.0

Bang 8 9 Tai trong gioé ngang khi xet den rnat cat B

—— e .
KCPT 87.21 93.02 106135 275.72
Téng 122.88 1286.78 334.28

Tai trong gio tac dong vao xe cd WL:

a.Tai trong gié ngang :
Ap Iyc gio ngang tac dung 1én xe cb lay bing 1,5 kKN/m, téc dung theo huong nim
ngang voi tim doc két chu va dit cach mit duong 1,8m

W, =L5L=1530= 45KN

ngang,

Bang 8 10 Tal trong glo ngang tac dong vao xe co
A-A 14.65 45 659 25
B-B 12.65 45 569.25

b.Tai trong gi6 doc -
Ap lyc gio ngang tic dung 16n xe ¢b lay bang 0,75 kN/m, tic dung theo hudéng nim

ngang, ngang voi tim doc két cAu va dit cach mit dudng 1,8m

W, =0,75L=0,75.30= 22,5kN

y Béc p—




Bang 8.11: Tai tron

g6 ngang téc ddng vao xe ¢d
 Mited e ) G| My oavm)
A-A 14.65 22.5 329.625
B-B 12.65 22.5 284.625
Tai trong do lyc nude WA
8.2.2.5 Liec diy néi -

Luc day nbi cta nuée Ia mdt lyc dhy hudmg 1én trén, duge 1y bang tong ciia cc
thanh phin thing ding cha dp luc tinh tac dung 1én tit ca cac b phin nim dudi muc
nude thiét ké, ap luc nuée dy nbi dugc tinh theo cong thic:

B=y .V
Trong do6: V: Thé tich phin ngdp nude
Y ' Trong lwong riéng cia nuée, v, =10kN/m?

CPDiB thip hon MNTN la 1,48m
Bang 8.12: Luc diy ndi khi xét dén mit cit A-A, B-B:

CUUMEteat o) ~Cong thive -V (m% B&N) - -
A-A V=bc.dc.1,48 16.428 -164.28
B-B V=d.h.b+bc.dc.1,48 123,948 -1239.48
Ap Iuc dong chay:

a.Tac dung theo phuong doc cia tru (truc X qui ude):

Chiéu cao cét nude tir MNCN dén CDDIB 1 8,64m

Ap e nuée duge tinh theo cong thirc:
p=514.10".C,.V* =5,14.10%.0,7.2,5 = 2,25.107° kN / m?
Lyc nude tac dung: P =pS, dit tai frong tdm clia mat tic dung
Trong do:

V: Van tbe nude chdy, chon V=2_5m/s

Cp: Hé s6 can cita than try, tra Bang 3.7.3.1-1 d6i voi tru ddu tron Cp=0,7

Bang 8.13: Ap luc dong chay theo truc x
‘Mt it Léch tim e (m) Sm?) | Px(N) | My (kNm)
B-B 4.32 12.96 29.16 175.97
A-A 532 24.16 54.36 289.20
b.Tac dung theo phuong ngang cua try (truc Y qui ude):
Chiu cao cét nurée 5y NMCN dén COBIB I3 8,64m




Ap luc nude duge tinh theo cong thire:

p=5,14.107C, V? =5,14.10".1.2,5" =3,21.10° KN/m’

Luc nudc tac dung: P=pS, dat tai trong tdm clia mat tac dung
Trong do:

V: Véin tbc nude chay, chon V=2,5m/s

Co: 16 s6 can clia thén try, tra Bang 3.7.3.2-1 géc 90 d nén G~

Bang 8.14: Ap luc dong chay theo truc X

1

Mat cat Lech tim e (m) s; (niz)f--_ - ;-f;]_: Px(kN) My(kNm)
B-B 432 63.936 143.86 621.46
A-A 5.32 75.136 169.06 899.38
Ap lyc thay tinh:

Ap luc gia thuyét tac dong théng vao mit cin nude. Tinh béng tich chiéu cao mye

nude, chidu cao cdt niede tirt MNCN d&n CPDIB 13 h’ 8,64m

P= %.h'.yw S(KN)
Bang 8.15: Ap luc dong chay theo tryc x |
Mat cat Lech tam ¢ (m) 1 Sm) "5:-1';':' Px(kN) MY(](N m)
B-B 4.32 12.96 559.87 2418.65
A-A 5.32 24.16 1043.71 5552.55
Lyc va do tau CV:
Chu duoe thibt ké qua song ¢Ap V nén theo ta dugce
Tén trong tai thiét ké: DWT= 100 Mg
Kich thudc tau
Chiéu dai 16n nhit LOA=15m
Chidu rong 16n nhét 5m
Mén nudc day tai 1m
Theo Bang 3.14.3-1, ta c6
Van tdc va thiét ké V=2,5+ Vs=2,5+ 1,83=4,33 m/s

Luyc va tau vao try

PS =1,2.105.V.JDWT.-—1-- = 1,2.105.4,33.\/100.«—1— =5196 (kN)
1000 1000

Phuong va tau 1a phuong X vdi 50% lyc va thiét ké nén Hx=50%.P5= 2598 kN




Khoang cach tit MNTT dén CDDIB 1a 6,09m
Moment do hirc va tau khi xét mit cit A-A:
My=Hx.(h+6,09)= 2598.(2+ 6,09)=21017,82 kNm
Moment do Iyc va tau khi xét miit cit B-B:

My=Hy.6,09= 2598.6,09= 15821,82 kNm

8.3 Td hop nji le:

83.1 7% hop ndi e phin héng ciia xé mii fru:

i
8
1]
E_M l l
=
i1
=1
RL.
[ L=2400 3250

Hinh 8.6: Cdnh tay don phdn héing x& mii tru
A, Tinh tii:

Tinh tai cha két céu phin trén tac dung 1én phin hing

DC'=2.DC m2'2 955 450,0

= 985,15 kN
6 6

DW =2, D:v’ _ 2.271 250,0

=90,5kN

-Trong lugng ban than xa mfi tru

Chiéu dai tinh todn phén hing: y = L + AL = 2,65m
Trong do:

L: Khoang céch tir thin try dén tim g6i bién, 1.=2,4m
AL=R/3=0,75/3=0,25m

Bing 8.16: TLBT ca mil tic dung Ién phdn hing

Két ciu CéngthicV | V(m3) . P (kN)
M3 mi | Ve(hl+ALYRE 1 6.63 165.74
Xamii 2 V=(b1+AL).h2.dh 14.35 358.75

Tong P 524.49

b.Hoat tai:

e




Dua vao soO liéu Bing 8.5, ta co:

~ Phanlye

Gkt

Viane L:VianeR

49.0

Vrruck b

69.7

VTruckR

28.9

Téng V (kN)

147.7

A A A ~ .
. T hop néi hee phin hing x3 mi:

Trang thai gi¢i han cudng dd 1:

V, =1 pe(DC™+ P) + 1y DW' Yy (0,90 + M)V, + V™™ )
=1[1,25.(985,15+524, 49)+1,5.90,55+1,75.(0,9.(1+0,33).(69,7 + 28,9) + 2.49,0) ]
=2 267,04 kN

M, = V,y =2 267,04.2,65 =6 007,65kNm

Trang thai gidi han sir dung:

V. = ype(DCH P) + 5y DW '+ Yo {0,901+ M)V + V)
—~1.(985,55+ 524,49)+1.90,55
+1.[0,9.1+0,33).(69,7+28,9)+2.49,0] = 1781, 75N

M, = V,y =1781,75.2,65 = 4 721,64kNm

8.3.2 T4 hop npi hec tai mit cit ddy bé A-A, dinh b¢ B-B

Bang 8.17: H¢ sb tai trong

- DW |

W25,

WL25 |

1

03

..___0,3 :

Cbt | 1,25

1,5

1,75 | 1,75

0

0

Cb2 | 1,25

1,5

0 0

1.4

0

Cb3 | 1,25

1,5

1,35 | 1,35

0

0,4

bB | 1,25

1,5

0,5 | 05

0

0

ol o o o =
ol - o o —|E

ot | k] mt | QD e :_':
[ v B =] ]
rm—y ot o— o [y

—_ =l o ol of b

8.3.3 Miit cdt ddy bg A-A:

CLVKN

Bing 8.18: Téng hop tai trong khi xét dén mit cat A-A

Tinh 31 nhip V&
tru:DC+DC try A-A

10340.618




Lép phit : DW 271.65
Hoat tai: LL 1447.8 3914.3
Tai trong bd hanh: P1. 263.7
Luc him xe: BR 145.77 2135.5
Gi6 lén két
A WS Vik 122.88 1548.9
(phueong V 25m/s 34.0 402.4
ngang cdt)
Gié 1én két
cdu: WS Vi 0 0
(phicong |y s 0 0
doc cdu)
Gid 1én xe
cO: WL Vi
(Phicong, V 25m/s 45 659.25
ngang cdu)
Gid 1én xe
cO: WL Vi
(phicong V 25m/s 225 | 329.625
doc eau)
Luc ddy ndi -164.28
Ap luc dong chay:X 54.36 289.20
Ap luc dong chay:Y 169.06 | 899.38
Ap lyc thay tinh 1043.71 5552.55
Lwec va tau;CV 2598 21017.82
Bang 8.19: T4 hop ni luc mit cit A-A & cac TTGH
TTGH [ XV@N) | ZHx (kN) | ZHy (&N) | EMx (kNm) (511:12) :
St dung 1215953 1190.1506 | 337.33 3364.54 | 11000.64
Cuong dd 1 16328.45 0 255.10 3737.20 6849.96
Cudng do 2 13168.97 1270.1048 |  169.06 899.38 8010.22
Cudmg d6 3 15479.55 1156.6913 | 388.35 411198 | 11946.19
Dic biét 14024.74 3696.072 | 241.94 1967.15 | 28816.69
Mit cat dinh bé B-B: , ,
Bang 8.20: Tong hop tai trong khi xét dén mat cat B-B
e teeme o ewpaen | BEER ] Livix Liviy
Aditrgng - 2V kN KN ZHy kN kN KN
Tinh tat nhip va tru:DCH+DC 7652.6175
tru B-B
Lép pha : DW 271.65




Hoat tai: LL 1447.8 3914.3
Tai trong bd hanh: PL 263.7
Luc him xe: BR 145.77 | 1844.0
Gi6 16n két cAu:WS | Vix 122.88 1286.78
(phirong ngang cdw) v 34.05 334.28
25m/s ) ’
Gi6 18n két cAuWS | Vi 0 0
(phuong doc cdu) v 0 0
i 25m/s
Gi6 1én xe ¢d: WL Vix
2 Vv
(phicong ngang cau) 25m/s 45 569.25
Gi6lenxe c:WL | Vi
2 Y
(phuong doc cau) 25m/s 22.5 284.625
Luc déy ndi -1239.48
Ap luc dong chay:X 126.0 125.97
Ap luc dong chay:Y 143.86 | 621.46
Ap lyc thity tinh 559.87 2418.65
Lue va taw:CV 2598 15821.82
Bang 8.21: Té hop ndi hrc mat cat B-B o cac TTGH |
e e [mwen] B | e | Do
Str dung 939633 | 77792 | 312.13 575008 | 7514446062
Cudng 60 1 12968.45|  0.00 155.10 | 3227.00 |6849.955126
Cudng dd 2 973377 | 857.88 | 143.86 | 621.46 |4346.112819
Cudng 46 3 1104435 | 74446 | 363.15 | 3395.48 | 8531.830267
Pic biét 9589.54 | 3283.84 | 21674 | 1543.46 |20323.56828

Thiét ké cot thép :

8.3.4 Thidt ké cot thép xa mil try:

8.3.4.1 Thiét ké cot thép 6 TTGH CD 1

Tibt dién tinh toan bxh <> d,x (h, +h,) & 3500x 2050 mm .

Moment tinh toan & TTGH CD 1, mat cht phin hang:

M, =6 007 651 440,48 Nmm




Phan 1 Thiét Ké Ky Thuge

Khodng cach tir mép ngoai bé téng chiu kéo dén trong tim cbt thép a'=90mm.
Chiéu cao lam viéc: d, =h—a'=2050-90 = 1960mm.

Chi€u cao vimg nén quy ude:

a=d - [d2-—2M. :1960—\/19602 _ 26007 651 440,48 =32,99mm.

© $.0,85£.b 0,9.0,85.35.3500
H¢ sb qui ddi: p, =O,85—~03;7Q§.(fc' ~28):O,85-p~’$~§.(35~—28)=0,8
Chiéu cao vung nén thuc té: c:i=w=4l,23 min
B] 0:8
Tinh lai ¢ : ¢ =0,65+0,15. 5'54):0,654-0,15. —1399--4 =7,6>0,9
C 41,23

Chon ¢ =0,9 1a phit hgp véi gi tri ban diu

Kiém tra didu kién L M =0,02<0,6
d, 1960

s

Ham heong ¢t thép : A = O,SSi;fc.a.b _ G,85.35§)§699.3500

¥

=7 943,97mm?.

Kiém tra ham lugng cét thép 161 thiéu:

M, =v,7,8.4, :}’;.V3.(é.b_h2)_((},63.\/f-'c )

=1,6.0, 67.(%.3500.20502).(0, 63.\@3) =9794761671 Nmm

~ min[1,2.Mcr;1,33.Mu] _ min[1,2.9794761671;1,33.6 007 651 440,48]

‘ offd -2 0,9.420.) 1960 2299
i 2

=14137,17mm’ > A_ =7 943,97 mm?
Vay b6 tri theo ham hrong cét thép t6i thidu,
B6 tri thép 20 thanh d30 c4ch mep ngodi 90mm, khoang cach gilta cdc thanh thép
7.30°

A Yy gy 3 L I I ‘.._«?—
18 150mm; A <720 s b4 IRV man

a ) 4
8.3.4.2 Kiém tra mirt 6 TTGH SD:

Diéu kién:




Phin I1l; Thiét K¢ K§ Thudt

Trong do:
+ £, g suft kéo trong cbt thép.
+£, :img sufit cho phép trong thanh cbt thép.
Z

_Ung suht kéo cho phép trong thanh ¢t thép £, =min| 0,6 ;——
(d,.A,)

Trong d6:
+ 7. thong sb phu thude vao mdi trudng, chon Z=2300N/mm b1 véi khi hau khic

nghiét.
+ d_ : khoang cach tir trong tam cia 16p thép chiu kéo ngoai cung dén mép ngoai
bé tdng chiu kéo, d, = 50mm.

+ A, : dién tich bé tong trung binh boc guanh 1 thanh thép chiu keo

A_1540902-14 137,17 _ 1o p

n 20

Viy ung suit kéo cho phép :

z :
f, =min 0,60 ;— |= min} 0,6.420; 23 000 - j = min(252;264,48) = 252MPa.
(d,.A) (50.13 153,14)°

_ Ung sudt kéo trong cot thép f, = -~I—i.(dS - x)n:

cF

Trong do:
+ M, :moment tinh toan & TTGH str dung M, =4 721647 841,7Nmm,

+n:ty sbqu d5i thép v& bé ton H—E’?——w—%i(-)j———fi 29
1y sO.quy COLEEP &0 73179893

+d,: chidu cao lam viée cta tiét dién, d, =1960mm.

+ x: khoang céch tir tryc trung hoa dén mép chiu nén clia bé tong

Qy S— : 10 ran —




Pham D¢

x=n e iy 2deb 001413707 (77219603500 = 291 2mm,
b nA, 3500 6,29.14 137,17

+ 1, : moment quén tinh cia tiét dign

3 3
I = 3'334 A, (d, - x) = 35()‘)';?__25& +6,29.14 137,17.(1960 — 291, 2

cr

=2,764.10" mm*.

Viy f, = M, (d,—x).n= 1721647 8:}1’7.(1960~291,2).6,293179,28MPa
I 2,764.10

<r

Taco: £, <f, =252MPa nén théa méan didu kién vé chéng niit,

8.3.4.3 Thiét ké o1 thép dai xi mii tru:

Kha niing chiu it ctia thép dai duge xem 1a nho nhit khi goc nghiéng cta vét nirt
0=45" va p=2, do d6 dé don gian trong thiét ké lyc cit, bude thép dai s& tinh trong
truomg hop nay.

Chiéu cao chiu cét hivu hiéu dy:

d;—0,5.a =1960-0,5.32,99 = 1943, 5mm

d, = max 0,9.d, = 0,9.1960 =1764mm
0,72.h = 0,72.2050 = 1476mm

=>d, =1943,5mm
Kha ning chiu cit cta bétong:

V, =0,0838./f bd, =0,083.24/35.3500.1943.5 = 6 630 305,7N

Kha nang chiu cat cia cbt dai:

v =Yu_y 2267040

f . —6680305,7=-4161374,28N
B, 0,9

Vi Vs <0 nén ta chi can bd tri ¢t dai theo ciy tao

.16

B4 tri dai d16 voi f,=280MPa, A, =2. = 402,12mm">

Kiém tra budc dai theo cu tao:




v, _ 2267040 __o .01
£ bd, 35.1540.1943,5

At 402,12.280
= 148,9mm
— 5 =min 0,083.1ch b 0,083,\/35_154{) .:

min (O,S.dv;600) =(155L9; 600) = 600 mm

Ta chon budc dai s=150mm

Hinh 8.7: Bé tri 6t thép xa mil try

8 3.5 Thiét ké cot thép thin tri:
8.3.5.1 Thiét ké cbt thép 6 TIGH CD 1

Dién tich mét cit ngang than try:

2 2
F = de.(be —dc) +.’E'_Q’—Zflf~— =1500.(7400—1500) + 1‘9&5—?—0-0“ =9 733 572,93 mm’

v & . A . A
Tiét dién qui doi:

B =dc =1500mm
—E N 9733 572,93 _ 6489 mm

B 1500
a. Theo phwong do¢ ciu:

T4 trong tac dung gdm Hy va Mx duge t hop tai m3t cét dinh b¢ B-B

M, =3 226999 978 Nmm
H, =255 098,81N




Moment qun tinh theo phuong x:

3 3
T xwli‘E._ :M:ng_w”mﬂl“
’ 12 12

Ban kinh quén iinh:

1,82.10%

S o =433,0lmm
9733 572,93

Xeét 1y sé: Koo _ 2.9800
t, 433,01

=45,26

Trong dé:

K : 13 hé s6 phy thudc vao didu kién lién két 2 din cot :

K=2
he : chiéu dai than try
Thiét ké cOt phai xét dén anh huéng d§ manh

Mdmen khéch dai do anh huéng d6 manh: M, =8, xM, +8 x M,

Xdc dinh 8,: 8, =—n_ 5

Phén luc tai miit it dinh b¢ P, = V, =12 968 447,39N

DOi véi tru cdu duge xem 13 dang két cdu khéng gidng theo phrong doc, C, =1

2
Xac dinh lyc Euler P theo ¢cong thirc: P = m xEJ

(Kfo
B xI 31799.1,82.10"
Docing:BI=-23_ - 25 ) ey m
I+8, I1+0

B =0,0043.7° /£ =0,043.2500"./35 = 31 799 MPa.

B, = MDC“’W =0, do mbémen theo phuong doc do tinh t4; béng 0

tartal
VLR TS 416
s F ‘J

Vay P, _—w“—“h—_«_ =707 134 047N
(2.9000)"

S B

Trang 263
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. C 1
= m = = >
Oy P 12 968 447,39 10321

LU Pt S
¢.P, 0,75.707 134 047

Moment khuéch dai:
M, = 3,-(M,, +M,,)=8,M, = 1,02.3 226 999 978 =3 307 886 387 Nmm

Tinh todn cbt thép:
_ Khoang céch tir mép ngoai bé téng chiu kéo dén trong tAm ¢t thép a'=80mm.

_ Chidu cao lam vige: d, =dc—a’ =1500—-80=1420mm
_ Chiéu cao ving nén & trang thai phé hoai cin béing:

5
oo DOOE o OOBRE 51420668, 24mm
£ +0,003E, " 420+0,003.2.10

_ Cudmg d6 nén thép & trang thai pha hoai cén bing :

668,24 -0,8.1420 9.10° = —420MPa
668,24

£ =0,003. 22 g —0,003.

ab
£ = fy= 420 MPa
_ Sirc khang thiét ké & trang thai pha hoai cén bang :

p, = 0P, = $.(0,85f,a,b)= 0,75.(0,85.35.668,24.6489) = 22 365 000N

Tacé P,> P, =12 690 947,39 N nén ham luong cbt thép tinh theo PT Whitney :

A'f hE'
Pu “‘_“1)' 2 + 3:1) f £
©  yo5 o +118
d, —a’ d,

M, 3226999978 )40 g3 mm
P 12690 947,39

Véie=

Thay s6 vao PT trén, ta duge:




A,'420 1500.6489.35 - 2
12 690 947,39 = 0,75. TTRE, 3150020883 = A', =-292 281,06 mm
e 0.5 TREAR0T e
142080 1420

Vay chi ¢én sirc khéng cia bé tong di ddm bao chiu dugc tai trong nén ta chi cin
bé tri cbt thép theo ham Iugng cét thép nho nhét

Agnin =0,03 .L.B.f?£ =0, 03.6489.1500.:;%» =24 333,93 mm’

¥

1.30°

B6 tri 42d30 v6i bude cét thép [ a= 140mm, A =42 =29 688,05 mm*

b.Theo phwong ngang cdu:

Tat trong tic dyng gbm Hy va Mx duoc t6 hop tai mit céit dinh b¢ B-B
M, =M, =6 849 955 125,83Nmm

Moment quan tinh theo phuong x:

3 3
i - I'B _ 64891500 = 3,42.10% mm’
Y2 12
Bén kinh quan tinh:
13
3,42.10 =1873,22mm
1500.6489

Xét ty s6: Kh, | 298 =10,46
r, 1873,22

Trong do:
K : 1d h8 s6 phy thude vao didu kién lién két 2 diu cot: K =2
he : chiéu dai than tru

Thiét ké cét phai xét dén anh huéng d6 manh

Moémen khéch dai do &nh huéng d6 manh: M, =8, x M, +8 x M,

Xac dinh o, : 6, = C'}; >1
|
¢.P.

Phan lyc tai mat cét dinh bg P, =V, =12 968 447,39N

O

_ _ T—
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giding theo phuong doc, C,, =1

Péi vai tru cAu dugce xem 1a dang két cdu khong

Xac dinh lyc Euler P, theo cong thitc: P, =

B xI ~ 31799.3,42"

P ciimg: EJ = —2:3— = —27—— = 4,34.10" MPa
1+, 1+0

B, =0,0043.4" . =0,043.2500"*.4/35 =31 799 MPa.

B, = _M,,l\%f;ﬂl&i — 0, do mdmen theo phuong doc do tinh tai bang 0

total

n

2 £7
Vay P, =2 '4’34'102 =1,32.10°N
(2.9000)

C 1
= m._ = = p
8, =—p =12 068 447,39 1,00121

P 0,75.1,32.10°

Moment khuéch dai:
M, = 8,).(1\/[Zb +M25) =3, M, = 1,001.6 849 955 125,83 =6 858 917 044,2 Nmm

Tinh todn ¢bt thép:

céch tir mép ngoai bé tdng chiu keo dén trong tam ¢t thép a'=80mm.

_ Khoang
_ Chidu cao lam vige: d, =bc—a'=7400- 80 =7320mm
B Chidu cao ving nén & trang thai pha hoai c4n biing:

5
2, =—20BL, g4 - 0,003210°__ ¢ g 7320 =3 444,71mm
f, +0,003E, 420+0,003.2.10

_ Cudng d6 nén thép & trang thai phd hoai ¢dn bing :

3 444,71-0,8.7320 210° = 420 MPa
3 444,71

£, _0,003.22=Prd: g 0,003.
a’h

Ta co = fy= 420 MPa
_ Strc khang thiét ké ¢ trang thai phd hoai cén bing :




Py = 9P, =¢.(0,85.£.2,b)=0,75.(0,85.35.3 444,71.1500) =115 290 000N

Taco P> P, =12 690 947,39 N nén ham luong cét thép tinh theo PT Whitney :

AT bhf'
P, =¢. — o bl
S 405 240
d, —-a' d,
Véi o= M, . 6849 955125,83 = 528.20 mm
P 12 968 447,39
Thay s6 vao PT trén, ta duge
B A 420 1500.7400.35 v 5
P =0,75. 528,30 +3.7400.528,20 = A’ =-409 278,06 mm

5o = +1,18
7320-80 73207

Vay chi cén strc khang cua bé tong da dam bao chiu duoc tai trong nén ta chi can
b6 trf ot thép theo ham lugng cét thép nhé nhét va gidng nhu phuong doc ciu.

8.3.5.2 Thiét ké cit dai theo TTGH diic biét:
Noi lrc tinh toan & TTGH DB:
M, =M, =20 323 568 275,95Nmm
H '=9589538 45N

Khd néng chiju ¢it cua thép dai duge xem 14 nho nhit khi g6c nghiéng cia vét mit
0=45" vaB= 2, do d6 dé don gian trong thidt ké lue cit, bude thép dai s& tinh trong
trung hop nay.

Ldp bé tong bao vé a'= 50mm,

Chiéu cao Jam vige: d_ =T, —a'= 6489 —50 = 6439 mm

Chicu cao viing nén quy udce:

a=d, - \/dj - M a30 \/64392 - 220323 568 275,95 14 1eum.

$.0,85.C b 0,9.0,85.35.1500
a  =0752 = ﬂ?ﬁO’QOSER -8 s
" 0,003.E +f "

0,003.2.10°
0,003.2.10° +280

=0,75. 0,8.6439 =2 654,61 mm

- ,_ N — ﬁg =
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Chidu cao chiu cat hiru higu dv:

d,-0,5a = 6439-0,5.79,07 = 6399,51mm
d, = max 0,9.d, =0,9.6439 =5795,1mm
0,72.h = 0,72.6489 = 4672,08mm

=>d, = 6399,51mm
Khé ning chiu cit cua bétong:

Vv, = 0,083.i3.\/g.‘0.dV = 0,083.2.\55—.1500.6399,51 =9 427 145,49N
Kha niing chiu cét coa cbt dai:

Ny, =i?§%%i3—’3—9 427 145,49 = -5 778 430,82N

v

Vi Vs <0 nén ta chi cAn bb tri ¢6t dai theo ciu tao

2
Bé tri dai d16 voi §=280MPa, A, = 2.“'26 = 402,12mm2
Kiém tra budc dai theo cAu tao:

v, _ 328 8432 _ 0.009 < 0,1

T bd, 35.1500.6399,51
Af, 402,12.280

= 5 =min4 0, oss\/*b 0,083.+/35.1500

min (0,8.d,;600) = (5124,45; 600) = 600mm

=152,87mm

Ta chon budce dai s=150mm

IO
d16a150@ d303140®
.-'--ﬂ‘W‘v‘I—W — T Al
3 8
d120820 e

LI

41@;_680 | L—L@M@ 42x140=5830 ® l sau‘?’

7400

Hinh 8.8: B tri cot thép thdn tru




8.4 Thiét ké bé méng:

8.4.1 83 lidu dia chit:

H C ¢ Y
Lép dat Loai dit KNm | .. | kN/m
(im) 2 (d9) 3
Lap 1 Sét hitu co. sét hitu co 14n cat 3.8 5 3.3 15.7
Lop TK1 Cat pha. mau xam den 4

Set hitu co.sét hitu co 13n cat

Lop 1 . 15.7 5 517 | 157
mau xam den
Lép TK2 Cat pha mau xdm den 2.3
Lép 2 3t gy pha cat. sét béo lancar |\ | 16.62 | 19
mau nau. vang. xam xanh
Lop 2A Sét béo pha cat mau xam den 6.5 33 16,05 18.7
Lap 2 Sét gy pha cat. sét béo [An cat 23 19.4
P — : ; -
Lép 3 Cat pha mau xam vang. xam | >2.2
den m

Th bhop néi lire tai mit cit day bé A-A:

ZHy 2Mx ZMy

TTGH ZV (kM) EHx (kN) (&N) (KNm) (KNm)
Str dung 12159.53 1190.1506 | 337.33 3364.54 11000.64
Cudng d6 1 16328.45 0 255.10 3737.20 6849.96
Cuodng d6 2 13168.97 1270.1048 |  169.06 899.38 8010.22
Cudng do 3 15479.55 1156.6913 | 388.35 4111.98 11946.19
Dic biét 14024.74 3696.072 | 241.94 1967.15 28816.69

Lira chon céc théng s co ban cua coc khoang nhéi:

Chiéu dai toan coc L=49,16m
Téng sb coc 4 ¢coc
Dudng kinh coc D=1m

Chu vi coc C=3,142m
Dién tich mét cét ngang coc A= 0 785m7?
Dudng kinh cbt thép d=22 mm

S6 thanh thép trén m/c ngang ns= 19 thanh




Giéi han chay cbt thép fy= 420 MPa

Cudng d bé tong coc .= 30 MPa
Modun dan hdi bé tong coc Fe= 29 440 MPa
Moment quan tinh coc J=ly= 0,049 m*

8.4.2 Tinh todn sire chiu tdi cia cgct
8.4.2.1 Strc chiu tdi theo vat liéu.
Sirc chiu tai cta coc theo vét liéu dugc tinh béng cong thirc:

Q.. =¢(0,85., A + £.A,)

Trong do:
fc: Cuong d bé tong, =30 MPa
Afy: Giéi han chay cbt thép, fy=420 MPa

7.22°

Ag: Dién tich cot thép, A, =19. =7 222,52 mm’

Ag: Dién tich phén bé tong, A, = A-A = ~17222,52="T78 175,64 mm’

S

m.1000?
4

Viy sitc chiu tai coc theo vt liéu
Qe =0-(0,85.8" A+, A,)
= 0,75.(0,85.30.778 175,64 +420.7222,52) ~17157 703,4N =17 157,7kN

8.4.2.7 Src chiu tdi theo dat nén:

Sirc chiu tai theo dat nén duge tinh bing cong thire:

Qu = (95 Qp + @52 )~ W

Trong do:
.Qp: Strc khang mili, Q, =9, A, voi Apla dién tich miii coc

.Qs: Stic khang thanh bén, Q, =q,.A, v&i As 1a dién tich xung quanh coc

1 He s& nhom coc, 1= 0,8
@pq: HE 86 sirc khang miii trong sét, tra Bang 10.5.5-3 ta dugc @pg= 0,55

0s: HE s& sirc khang bén trong sét, tra Bang 10.5.5-3 ta dugc @s= 0,65




a.5irc khang don vi quanh coc gs:

DAt ¢4t : (Tinh theo Reese va Wright) (diéu 10.8.3.4.2)

q, =0.0028x N (voi N < 53)

q, = 0.00021x(N-53)+0.15 (voi 53<N < 100)
N: 86 bta SPT chua hi¢u chinh, liy N theo ting loai dét.
Dt dinh : (Tinh theo phuong phip ) (diéu 10.7.3.3.2)
q, =axs
Su: Cudng d§ khang ciit khdng thodt nuée trung binh (MPa)
Sy =c+dxige

o : HE 56 dinh bam. (10.5.5-3)

Tinh toén theo cac quy tie trén ta 6 két qua sirc khang than coc nhu sau:

Bo qua stic khdng thanh bén tai Im dau coc va tai mot doan bing duong kinh coc

& dau coc
bay dai coc nim duéi mat dat tir nhién I'm

Bang 8.22: Bang tinh strc khang thanh bén

A
o % | v | s [ s [T [ a
Lép — o
(m) (m) | (kN/m®) | (kN/m?) | (kN/m2) (kPa) | (m?)
0 15.7
1 -2 2 15.7 31.4 6.81 1 6.81 6.28
~3.8 1.8 157 41.66 7.40 | 7.40 6.28
TK1 -5.8 2 41.66 1 0.00 6.28
-7.8 2 41.66 1 0.00 6.28
-9.8 2 15.7 53.06 8.06 0.91 7.33 6.28
-11.8 2 15.7 64.46 8.72 0.9 7.85 6.28
-13.8 2 15.7 75.86 9.37 0.9 8.44 6.28
0 -15.8 2 15.7 87.26 10.03 0.89 8.93 6.28
-17.8 2 15.7 98.66 10.69 0.89 9.51 6.28
-19.8 7 157 1008 11,35 U.65 $.98 4.2
-21.8 2 15.7 121.46 12.00 0.81 9.72 3.14
-23.5 1.7 15.7 131.15 0.00
TK2 -25.5 2 131.15 0.00
SVTH:Ngs Qug Bach Trang 271




iét K& Ky

Phin I0: T

-25.8 0.3 131.15 0.00

-27.8 2 19.0 149.15 86.55 0.7 60.59 | 6.28

-29.8 2 19.0 167.15 93.27 0.7 65.29 | 2.83

-31.8 2 19.0 185.13 99.98 0.64 | 6399 | 6.28

2 -33.8 2 1.0 203.15 | 10670 | 0.62 | 66.15 6.28

-35.8 2 19.0 221.15 | 113.41 0.61 | 69.18 | 6.28

-37.8 2 19.0 239.15 | 120.13 0.55 | 66.07 | 628

-39 1.2 19.0 749.95 | 124.16 | 0.59 | 73.25 6.28

-41 2 18.7 26735 | 129.1424| 0.59 | 76.19 6.28

A -43 2 18.7 284.75 | 135.3997| 0.58 | 78.53 6.28

-45 2 18.7 302.15 | 141.6569 | 0.57 | 80.74 6.28

-45.5 0.5 18.7 306.5 | 1432212 0.57 | 81.64 6.28

5 -47.5 2 19.4 3253 15227 | 0.56 | 85.27 | 6.28

-47.8 0.3 19.4 328.12 | 153.33 0.55 | 84.33 6.28
3 -49.8 2 328.12
-51.8 2 328.12

Stre khang thanh bén coc khoang nhéi: Q, = > q,.A, =7767,77 kKN

b. Sirc khang don vi tai miii co¢ gt

D61 véi dat dinh thi sie khang don vi tai mili coc qy=9.Su véi Su la cudng db sire
Khéng tai mfii coc g, =9, =9.153,33=1379,94 KN/ m’

Vay sttc khang miii coc : Q= q,-A= 1379,94.0,785=1394,95kN

¢. Lire diiy ndi céia coc:

Khébi lugng phin coc ngdp nudc W=7,-AL=(25-10)0, 785.49,16=579,15kN

Viy stic chiu tai cha coc theo dit nén:

QR = n((ppq'Qp + (pps‘Qs)— W
= 0,8.(0,55.1394,95 + 0,65.7767,77)~ 579,15 =4 073,8684kN

8.4.2.3 Tinh todn 56 hegng coc khoang nhéi:
Sau khi tinh todn ta nhan thiy SCT ciia cge theo vat liu lon hon SCT theo dét nén

nén ta dimg SCT theo d4t nén dé tinh todn $6 luong coc

\Y 16 050,95

n=p—=15. =5,9 co¢
Qg 4073,86

Véi V 12 lyc doc 16n nhdt & TTGH CD t5 hop tai mit cat day bé A-A




<>
2l
g8
8
N _
800 | 4600 [ 4000 | 800
900 I

Hinh 8.9: Mgt bang bé tri coc
8.4.3 Tinh todn nji hwe diu coc:

Chiéu dai chju uén :L,, =L, +(5+7)D=1+7.1=8m

Chiéu dai chiu nén: LN =L.coso= 49, 16.00S(0) =49,16m
Trong do:

.Cao dd mat dat sau x6i Lo= 1 m

.Chiéu dai coc, L=49,16 m

.Gée nghiéng cta coc, a= 0 do

v v
Mx My

4
|

= 3
SRS SO N £
DOC CAuU NGANG CAU

Hinit 8.10: Chieu dai chiu nén va chiu uén
8.4.3.1 Theo phueong doc cdu- TTGH CD |-

- - r A
2. Tinh todn cic tham sb-
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Noi lye tinh todn & TTGH CP 1, mit cit A-A theo phuong doc céu:

N, =V, =16 328,45kN
H, = H, =255,1kN
M, =M, =3737,2 KNm

H phuong trinh chinh tc dé xac dinh chuyén vi coc tai ddy bé:

rwxv+rvuxu+rvwxw:=N“
rw><v+1rml><u+ruw><wzHtt

rwv><v~+rwu><u+rww><w:Mtt

Trong do:

AV,0 chuyén vi ngang, chuyén vi thing dung, goc quay cua bé quang diém O

(trong tam hé toa dd tinh todn tai ddy b¢)
ik : phan lyc trong lién két i do chuyén vi don vi tai lién két k gay ra

Mdt vai dai lugng s& bi triét tiéu do so @0 coc c6 dang dbi xirng nha: fyy™ Tw™ Twv™

=0
r,,.v=Ng

Khi 6 phuong trinh chinh the dugc viét lai thanh: {1, u+1,,.0=H,
£, T, 0=M,

Ta co cac hé s0 rik:

A
T, =E><Z—L—‘- x cos” P,

Ni

1, = ]':‘,xz:%wxsin2 B, -!—12)(E><}:fgi—wxcc»s2 B,

Ni Mi

A, J
I :Exzfi—xxfxcosz B, +4XExzf—

ww
Ni Mi

0= I, =EXZ-—§-—X sinfxcosp=0

v
Ni

A
=T ~:E><)le—‘><xi xsinf, xcosp, «~»6><E><2£J—2xcosﬁi

m

T

uw
n

E.A _294400 785 _ 470 344,22
49,16

bat: ppp =

N

SVTH Ngo QuyBach




GVHD: Th S Pham D¢

= HEA 204400785 60,97
L, 8

12E.A
Py = ' =12

M

.%_29440;0’785 =541924,73

6.E.A 29440.0,785
Pan = Pug = =0.

L’ 8’

=2 167 698,93

Khi d6 cdc hé s6 ri duge vidt lai nhir sau:

4 4
Tuw = Ty = Pp- ), COSOLSIN 6L — Y coso
=]

i=F
4 4 ,
2 2 . e . .
Ton = Pep Z X .Cos o+ Z Pumt » Lo = L = pppZXl LCOsCH
i=§ i=]
4 4 ) i‘
2 . _ . 2
I, :pPP‘ZCOS o; L, —ppP,Zsm a'*LPHH-ZﬁOS o
i=1 i=I i=1
Ta co:

6
Ty =Prp. ), COS” 0= 6.470 344,22 =2 822 065,33

i=l

] 6
L =Prp- ) sin” a4+ p, D cos” o= 6.470 344,22.0 + 6.541 924,73 =3 251 548, 4
i=1 i=l

J 6
Lo = Tou = pPP'Z COSOL.SIN O — Py, Z cos QL
i=l i=

=6.470 344,22.1.0-6.2 167 698,93.1 =—13 006 193,59

Cee Pi P2 P3 P4 P5

P6

Toa d6 xi -4 0 4 -4

& 6
_ Z 2 2 Z
rmu) - pPP' X .CO8" oL+ pMM
i=]

=470 344,22.(~4)". 1+ 470 344,22.42.1+ 470 344,22 (~4).1
470 344,22.4°.14+ 2.470 344,22.0°.1+.6.11 561 060,97 = 99 468 395,97

Thay vao phuong trinh chinh tic, ta duge:




Phan I(I: Thiét Ke Ky Thudt ______ ____GVHD: ThSPhamBe

r,.v=N, 2 822 065,33.v =16 328,45 v =0,00578m
t utr,.o=H, & {32515484u-1300619359.0= 255,1 & 1u=0,0004795m
b utr,o=M, |~13006193,50.u+99 468 395,970 3737,2  |®=0,0001002rad

r r - R
b.Tinh toan ndi hwe dau cog:

Luc doc du coc: N; = Pep .[u. sin o + (v + @.x1).cos oi |
Luec cat diu coc: T =y [u.cosai—(v+ o.Wi).sin o] = P

Moment dau coc: M; = pm.[u.cos o — (v +@.xi).sin oci] ~ Pop @

Bang 8. 23 Nm luc dau cQe, phuang doc cAu, TTGH CBl

1 -4 2530.07552 | 42.64948 119.0;)9678 -10120.30208

2 0 2718.58948 | 42.64948 119_069678 0

3 4 2907.10343 | 42.64948 119_06%78 11628.41373

4 -4 2530.07552 | 42.64948 119_0'09678 -10120.30208

5 0 2718.58048 | 42.64948 “9'0;)9678 0

6 4 2007.10343 | 42.64948 119_0;)9678 11628.41373
Tong 16311.5369 | 255.8969 | -714.05807 3016.223286

C. Klem tra lai dicu kién cAn hang
ZY =0 & zNi.cosou ~2Hi.sinai =N,
«>16311,53 -~ 0 =1631153kN

ZX =) QzHi.sinai—ZHi.cosod =H,
< 0 - 25589 ~25510kN
ZM =0 ZNi.xi.cosai —ZHrXi-Sinai“sz =M,
&< 3016,22 - 0 ~714,05 = 3730~ 3737kN

8.4.3.2 Theo phurong ngang cau- TTGHCD I:

a.Tinh toin cic tham so:

Nbi lye tinh toan & TTGH CD 1, mat cat A-A theo phuong ngang cAu:




Phan 1

N, =V, =16 328,45kN
H,=H_ =0kN
M, =M, = 6 849,96 kNm

Ta co:

6
Ly =Pep- ), c08" 00=6.470 344,22 = 2 822 065,33
i=1

6 6
Ly = Pop Z sin® o+, Z cos® o =6.470 344,22.0 + 6,541 924,73=3 251 548,4
i=1

6 6
L,=I, = pPP.Z COS QLS OL Py, Z cosa
i1

=06.470 344,22.1.0-6.2 167 698,93.1=~13 006 193,59

Coc P1 P2 P3 P4 P5 P6
Toa dé xi 2 2 2 [ o 2 2

6 &
_ Z 2 2 Z
rmm - Q’P N X .COs" o+ pMM
i=1 i=1

=3.470 344,22.(-2)*.14-3.470 344,22.2%.1+6.11 561 060,97 =80 654 627,11

Thay vao phuong trinh chinh tic, ta duoc:

r,.v=N, 2822 065,33.v =16 328,45 v=0,00578m
L+ 0,0 =H < 43251548 4.0—13 006 193,59.0=0 < s u=0,000957m
Ly M, 0=M, =13 006 193,59.u + 80 654 627,1.0 = 6849,96 ®=10,000239rad

e r . A
b.Tinh toin ndi hwe diu coc:

Luc doc diu coc: N = pm,.[u.sin o +(v +w.xi).cos ai]
Luc cit ddu coc: H, = pg Ju.cosai~(v+w.wi).sin 0]~ p .0

B 3

Moment diu oo B = Py [ U.Cos ot — (V + @.X1).sin o = Pune-®
Bing 8.24: Noi luc diu coc, phuong ngang can, TTGH CD1

. . . _ . Muai |
STT | x| NikN) Hi (kN) Ny | ._N].x:.cosm




1 2 2043.414 |0.541922 688.6-12866 5886.828007
2 2 2943.414 |0.541922 688.6'12866 5886.828007
3 2 2043.414 |0.541922 688.612866 5886.828007
4 2 2493.76495 | 0.541922 688.6“12866 -4987.529897
5 2 {2493.76495 | 0.541922 688.6“12866 -4987.529897
6 2 |2493.76495 | 0.541922 688.612866 -4987.529897

Tong 16311.5369 | 3.251534 4131.'67719 2697.894331

" o.Kiém tra lai diéu kién cin biing
>Y=0 &Y Nicosai-) Hysinai=N,
& 1631153 - 0 =1631153kN

Y X=0¢ > H,.sinoi + Y H,.cosoi=H,
& 0 + 325 =3.25kN
M =0 ) Nyx;.cosod - Y H,x;.sinai- Y My =M,
o 269789 - 0 —(A413L67)= 6829,57 ~ 6849,96 kN
8.4.3.3 Theo phuong doc cau- TTGH PB:

Ndi lye tinh toan & TTGH PB, mit ciit A-A theo phuong doc cau:

N, =V, =14 024,74kN
H, = H, =241,94kN
M, =M, =1967,15 kNm

Ta co:

g
L, = Ppp-D cOS” 0= 6.470 344,22 =2 822 065,33

s s i=1

6 6
b= .3 sin® oL iy, 08" 0 =6.470 344,220+ 6.541924,73=3 251 548,4
i=t i=1




6 [
Lio = Tou = Ppp Z COS OLSIN ¢ — P Z CcosQt
i=] i=l

=6.470 344,22.1.0-6.2 167 698,93.1=—13 006 193,59

Coc P1 P2 P3 P4 P5 P6
‘Toa dj xi -4 0 4 -4 0 4

6 6
Lo =Pp-2 X ".cos" a+ Y oy,
i=l i=}
=470 344,22.(—4) .1+ 470 344,22.4>.1 + 470 344,22.(-4° .1
+470 344,22.4% 1+ 2.470 344,22.0%.1+6.11 561 060,97 =99 468 395,97

Thay vao phueng trinh chinh tic, ta duge:

£,.v =N, 2822 065,33.v = 14 024,74 v =0,00496 m
fu iy @ =, <93 251548,40-13 006 193,59.0=241,94 <> Ju = 0,000321m

uoy

Ly U+r, . o=M —13 006 193,59.u + 99 468 395,970 =1967,15 @ =0,0000618rad

CDEL (O10]

L4 r Na A
Tinh toin ndi lwe diu coc:

Lye doc diu coc; N, = ppp.[u.sin ai+(v+ @.xi).cos oni]
Luc cit diu coc: H, =p, . [u.cos i — (v +w.wi).sin ui] — Py -©
Moment diy coc: M, = Prvn '[u-COS ol — (v +o.xi).sin Oﬂi] ~ Pung -

Bang 8.25: Néi luc diu coc, phuong doc cdu, TTGH BB

STT i Ni(kN) | mi (kN) (k“g‘:;)- Ni.xi.cosa

1 -4 2216.63815 | 39.99404 18‘64;0654 -8866.552583

2 0 2332.90723 | 39.99404 18.64;0654 0

3 4 2449.17632 | 39.99404 18.64;0654 9796.705273

4 -4 2216.63815 | 39.99404 ]8'64210654 -8866.552583

5 0 2332.90723 | 39.99404 18_64;0654 0

6 4 2449.17632 | 39.99404 18_64;0654 9796.705273
Téng 13997.4434 | 239.9643 WM_ 186030538

A . + A ' A -
c.Kiem tra laj didu kién cin bang

e ————— S .. e r——



ZY:O@ZNi.oosai—ZHi.sinai:N“
o 1399712 — 0 =14024,74kN

ZX =0 ZHi.sinai +2Hi.cosoti =H,
= 0 + 239,64 ~241,94kN

ZM =0 zNi X;.cos01 —Zﬂi.xi.sinai— ZMm =M,

<  1860,78 - 0 —(—111,86)51972,02%1967,151(N

8.4.3.4 Theo phirong ngang cdu- TTGH DB:
N&i lye tinh toan & TTGH CP 1, mét cat A-A theo phuong ngang cAu:
N,=V, =14 024,74kN
H,=H, = 3696,07 kN
M, =M, = 28816,69 kNm

Ta co:

Ty = Pop Zcos o =6.470 344,22 =2 822 065,33

_ 6 6
| b= e sin’ o Py c08” 0= 6,470 344,22.0+6.541 924,73 =13 251 548,4
i=1 i=1

6 6
T, = Ty mpPP.Zcosa.sina—gM.Zcosa
i=l i=l
—6.470 344,22.1.0—6.2 167 698,93.1=—-13 006 193,59

Coc

Pi

P2

P3

P4

P5

Po

2

2

-2

2

Toa 46 xi 2

s — Prep* ZX .COS OL"FZPMM

—3.470 344,22.(-2)".1+3.470 344,22. 22.1+6.11 561 060,97 =80 654 627,11

E Thay vao phuong trinh chinh thc, ta dugc:

v =0,00496m
u =0,00723m
o =0,00152rad

r,v =N, 2 822 065,33.v =14 024,74
w=H, ©13251548,4u-13006193,59.0=3696,07 &

I, UL,
13 006 193,59.u + 80 654 627,1.0 = 28816,69

1, U T,,.0 =My

. ’ ne A
b. Finh toan noi hre dau coc:




Lye doc dau coc: N, = pm,.[u.sin o +{v + @.xi).cos ai]
Luc catdau coc: H, =g Ju.cosai— (v + o.wi).sin 0 | — Py -0
Moment ddu coc: M, = Prase-[U.cOs i — (v + a.xi).sin ai]- g, .o

Bang 8.26: Noi luc diu coe, phuong ngang ciu, TTGH DB

ST A | N |y | M Ncons
1 2 3762.7536 |623.2134 1900.;9501 7525.5072
2 2 3762.7536 {623.2134 1900.;9501 7525.5072
3 2 3762.7536 [623.2134 1900.;9501 7525.5072
4 -2 903.060864 | 623.2134 1900‘;950] -1806.121728
5 -2 903.060864 { 623.2134 1900‘;’9501 -1806.121728
6 -2 903.060864 | 623.2134 1900.;’9501 -1806.121728

Téng 13997.4434 | 3739.281 11405.3701 17158.15642

c.Kiém tra lai didu kicn ciin bing
dY=0e 2 N;.cosei— Y H, .sin i = N,
< 13997,43 - 0 =14024,74kN

ZX:(}¢:>ZHi.sinod+Z:Hi.c{}soti:H,t
< 0+ 3739,28 ~3696,07kN

2 M=0e >'N,x,cosai -2 Hux.sinai-Y'M, = M,

<> 1715815 - ¢ = (~11402,37) = 28560,52 ~ 288 16,69kN

8.4.3.5 Theo phuong doc cdu- TTGH SD
Noi lyc tinh todn & TTGH DB, mit cit A-A theo phuong doc cdu;

N, =V, =12159,53kN
H, =H, =337,33kN
M, =M_ =32364,54 kNm

Ta cé:




6
1, = Ppp-D ,c08" 0= 6.470 344,22 =2 822 065,33
i=1

4] 1]
£ = .3 5i07 00+ Py 008" 00 =6.470 344,22.0+6.541 924,73 =3 251 548,4
i=1 j=d

6 6
Ty = Tou = Pop Z COS OL.SIN O — Py Z COS O
i=1 i=1
— 6.470 344,22.1.0—6.2 167 698,93.1=-13 006 193,59

Coc P1 P2 P3 P4 | ) P6
Toa d6 xi -4 0 4 -4 0 4

e Pep ZX .CO8 a+ZpMM

=470 344,22.(—4).1+ 470 344, 22 471+ 470 344,22.(—4)* .1
+470 344,22.4°.1+2.470 344, 22.0%.1+6.11 561 060,97 =99 468 395,97

Thay vao phuong trinh chinh téc, ta duoc:

r,v=N, 2 822 065,33.v =12 159,53 v =0,0043m
£ utr,o=H, ¢{3251548,4u-13006193,59.0=33733 < u = 0,000501m
bt o=M, |-13006193,59.u+99 468 395,97.0 = 3364, 54 | o=0,0000993rad

- - A A
Tinh toan ndi luwe dau coc:

Luc doc dAu coc: N; = pyp .[u. sin o+ (v + m.xi).cos ai]
Lyc cit dau coc: H, =Py .[u. cos i — (v +o.wi).sin o]~ P ©

Moment dau coc: M, = Py [u-cos o — (v + ®.Xi). sin ot} — Py

Bang82’7 N01 luc dau £oc, phu‘on doc cu, TTGH SD _

“ Nl (kN) H‘ (kN): s

1 -4 1835.65934 | 56.25179 61.99;1694 -7342.637375
2 0 2022.48006 | 56.25179 61_99'91694 0

3 4 2209.30078 | 56.25179 61‘99;1694 8837.203105
4 -4 1835.65934 | 56.25179 61.99'91694 7342.637375
5 0 2022.48006 | 56.25179 61.99"91694 0

6 4 2209.30078 | 56.25179 61_99;)1 604 8837.203105




Téng

12134.8804 ’ 337.5107 l 371.995016 , 2989.13146
c.Kiém tra Jai didu kién can bang

2.Y=05 3 N cosai~ Y H,sinai=N,

< 1213488 - 0 =12159kN
2 X=0< >H,sinoi + > H.cosoi=H,
< 0 + 337,51 =~337,33kN

ZM =0 ZNi.Xi.COSOLi-* ZHi.Xi.Sin ol — ZMm. =M,
e 298913 - 0 —(-371,99)=3361,12~ 3364, 54kN
8.4.3.6 Theo phirong ngang cdu-TTGH SD-
Noi lye tinh toan & TTGI SD, mit cit A-A theo phuong ngang cau:

N, =V, =12159,53kN
H, =H, =1190,15kN
M, =M, =11 000,64 kNm

Ta cé:

[
Ly =Ppp-Y,COS" 00 =6.470 344,22 =2 822 065,33
i=|

6 6
T = Oop- 2 SIN% 0L+ Py Y cos® o =6.470 344,22.0 +6.541 924,73=3 251 548,4
=}

i=l

6 6
Lo =T = Pop Z coso.sino —py, .Zcos 0!
i={ i=t
=6.470 344,22.1.0-6.2 167 698,93.1=—13 006 193,59
l Coe P1 P2 P3 P4 P5 P6
( Toa do xi 2 2 2 | =2 -2 -2

6 6

.- 2 2

Lo = Ppp- 0 X2.CO8% 00 + > P
i=t i=]

=3.470 344, 22.(-2) .1 +3.470 344,22.2°146.11 561 060,97 =86 654 627,11
Thay vao phwong trinh chinh tic, ta duoc:




r,v=N, 2 822 065,33.v =12 159,53 v =0,00430m
¢ utr,o=H, ©13251548,4u-13006193,59.0=119015 < u =0,00256m
b utr,o=M, |~13006193,59.u+80 654 627,10 =11000, 64 | =0,000550rad

b.Tinh toan néi hre diu coe:

Luc doc ddu coc: N, =p,, .[u. sin o + (v +@.xi).cos ai]
Luyc cét dau coc: H; = pyyy Ju.cosai—(v+ o.wi).sin o] - Py ©

Moment diu coc: M, = pyg-{u.cos ai — (v +o.xi).sin ot ]~ Py

Bang 8 28 N01 hrc dau coc, phuorn ngang cau TTGH SD

:'-"-E-SMm
(kNm) =

1 2 2539.85868 | 195.0929 809_290773 5079.71736

2 2 2539.85868 | 195.0929 809.2“90773 5079.71736

3 2 2539.85868 | 195.0929 809‘2;0773 5079.71736

4 2 1505.10144 | 195.0929 809_2'90773 -3010.20288

5 2 1505.10144 | 195.0929 809.2;0773 -3010.20288
§ 6 2 1505.10144 | 195.0929 809'2'90773 -3010.20288
Téng 12134.8804 | 1170.557 4355.:14464 6208.54344

c.Kibm tra lai didu kién cin biing
3 Y =0 ) N.cosai- > H,sinai =N,
<12134,88 - 0 =12134,88 kKN
3 X=0& ) Hsinai +Y H,.cosoi=H,
< 0 + 1070,55~1090,15kN

S M=0¢ ZNi.xi.cosai—Z}L.xi.sinai—ZMnj =M,
& 620854 — O _ (~4855,74) =11064,29 ~11000,64kN

8.4.4 Kibm todn mong:
8 4.4.1 Kiém tra stec chiu tdi cua coc:
Luc doc dAu coc [6n nhat & TTGH CP 1: Nimax = 2852,11 kN

Strc chiu tai ctia coc theo dét nén: Qr= 4073,86 kN




Tacé: N < nén coc dam béo sirc chiu tai

8.4.4.2 Kiém tra kg sudt tai mdt ph&:ng mili coc (kiém tra mong khéi qui wdc):
8.4.4.2.1 Kich thudc mong khoi qui wée:

- 1 0o p—

a a a a
o L J Lo L
Lex tan(a) | Lex fan(a) , | Lo x tan(a) ﬂ{, I}/ch tan(a)j]/

A T S A 7

Hinh 8.11: Kich thuée MEQU

G6c mé duge tinh theo cong thire:

Trong d6

9y, la goc ma sat trong ctia dét nén duge tinh trung binh cho cac lop dit:

¢ <1,
Py = ZL

ih
¢, 1a goc ma sdt trong cta cac lop ddt
li chiéu day cua céc Iop dit twong g

=0, =13,05° > a= 15,05

=3,263°

Theo phuong doc cau: A, = ax(n-l) +d+2xL, xtano,




P

Theo phuong ngang chu: B,=b x(m—-l) +d+2xL, xtgo
Trong do:
a: khoang céch tim giita hai hang coc theo phuong doc ciua=4m
n: s6 hang coc theo phuong doc chu,n=2
d dudng kinh coc, d = 1.0m
L. chiéu sfu coc ngam trong dat, Le= 49,16 m
b khoang céch tim gifra hai hang coc theo phuong ngang club=4m
m sb hang coc theo phuong ngang chum=3
Thay sb vao tinh ta duoc:
A, =4.(2-1)+1+2.49,16.tan (3.263')=10,6m
B, = 4.(3-1)+1+2.49,16.tan (3,262 )=14,6m
Dién tich méng khdi quy uée duge tinh theo cong thire:
F,=AB = 10,6.14,6 =154,87 m’
Thé tich méng khéi qui uée:
V= Eule = 154,87.49,16=7613,62 m’
Moment khang ubn ngang chu cha MKQU:

2 2
W, = A"éB ! =.—_~_—10’6'614’6 =376,98m’

Moment khéng uon doc chu ciia MKQU:

A'B 214
W, = ‘6‘ 10,6 61 6 =7273,73m’

8.4.4.2.2 Chuyén toam b tdi trong vé trong tam MKQU-TTGH CP I:
Khéi luong riéng trung binh ctia céc 16p dat:

3
2ok _15,7.3,8+15,7.15,7+19.13,2+18,7.6,5+19,4.2,3 ~17,4KN /m’

To =757 3.8+15,7+13,2+6,5+2.3

Khdi tuong thé tich MKQU:

Tou =Yoo +“—n°'F'{}L°%‘= 17,4+

qu

6.0,785.49,16.25 _ 18,16kN / m’
7613,62




Bang 8.29: Tai trong tai trong tim MKQU:

oo Neilwe o) TTGHCP L. | TTGHDB | - Donvi -
Tai trong thﬁqg
dimng tiéu chudn 154591.79 152288.0777 kN

Tai trong theo

phuong ngang
8! 0 3696.072 kN
Tai trong theo 25510 241.94 kN
phrong doc céu
Moment t/t theo '
phuong ngang 3737.20 183666.0482 kNm
cau
Moment t/t theo 19390.61 40710.53107 kNm

phuong doc ciu
Stre chiu tai dat nén tai day MKQU:

St chiu tai ¢4t nén tai ddy MKQU dugc tinh bing cdng thire:

R mym,

(Ab'}’” +B'Lc'Yll -F'D‘CH)

K=
ic

Trong do:

my, my lan lwge 1a hé s6 lam vi§e cia nén dit va h¢ s6 diéu kién lam viée cua
cOng trinh tac déng qua lai véi ndn dét duoc chon theo bang 1.22 (Nén mong, Chau
Ngoc An)

my = 1,1 my=1,2

b: canh ngin ctia MKQU, b=A = 10,6m

ki hé sb db tin cdy, Iy bing 1 d8i véi cae ddc trung tinh toén 14y tir thi nghiém.
A, B, D gia tri strc chju tai, Iz‘iy rng vGi géc ma sat frong cia dt nén 13

19°02*: A= 0,474; B=2,9;D=549

Le chidu siu chén méng, Le= 49,16 m

Yy trong lugng don vi thé tich cua dat tr ddy méng o xudng, v, =19,4kN/m’

L1.1,2

er2 1

{0.474.10,6.19,4-+2,9.49,16.19,4+5,49.55) =3 971, 7kN / m?




8.4.4.2.3 Kiém tra ing sudt:
a.Trang thai gi¢i han cudng do 1:

Ung suét nén 16n nhit:

o]

N il M tt M it
Ny Mo'x M, y _154591,79 3737,2 19390.61 _ 0cr g
F, W, W, 15487 27373 3769

Ta thdy 0, <1,2R, =1,2.3971,7=4766,04kN/ m”nén thoa min diéu kién
Ung suAt nén nho nhat:

N it M ilx M it
o Nt Ma'x W'Y 15459179 3737,2 1939061 _pan iy iy
F, W, W, 15487 27373 37698

Ta thiy Opn > 0 nén thoa méan diéu kién
Ung suét nén trung binh:

G +0,, 1063,29+93311

— mi
th -

2

=998,2kN/m’

Tathiy o, <R, =397, 7TkN/ m” nén thoa min diéu kién
b.Trang thai gi¢i han dic biét:

Ung suéit nén 16n nhét;

N : M i M i
o N’ Mu'x My y _152288,07 18366618  40710,53 _ 12cr 0o o2
F, W, W, 15487 27373 37698

Tathdy o, <L2R; = 1,2.3971,7=4766,04kN/ m”nén thoa mén didu kién

Ung suét nén nhod nhét:

Cuin =0 " "o
o = W, W, 154,87 273,73 376,98

N it M it M tt
S My'x MU'y 152288,07 18366618 40710,53 _ 04 a6 /2

Ta thdy O,;, >0 nén thoa mén didu kién

Ung sufit nén trung binh:

Oy + Oy _ 1762,29+204,36 983,33 kN/m’

th = 2

“Tathdy o, <Ry =3971,7kN/ m’ nén thoa man diéu kién

s mn _ -




8.4.4.3 Kiém tra lin MKQU:

Tai trong gy an & TTGH SD Ne=Vs= 12129 kKN
K hbi luong coc: Qﬂ‘yw A.LZZSO, 78549,16 Z%S,QSI(N

Ung suét gly lin:g = N, +Q = 120265?2365’25 =97,19kN / m?

*qu
Ung sudt gay lun tong cong: O, =K.g,
V6iK la hé s6 phu thude vao z/A1 va B1/A 1= 12,6/10,6= 1,19

D§ 1 tong cdng diroc tinh bing cong thirc:
_ 5 B
S=>5, “ZE-Ap, A,

Trong do:
B: hé sb poison ciia dét sét MKQU

hi: bé day 16p tinh toan, chon m&i 1op 13 1m

. ; . N
Ei: médun bién dang ctia 16p dit, phu thudc vao chi sé SPT JE = 7460.—8—‘

Tinh lin dén khi tmg svdt do TLBT dit > 10 I4n {mg suét tai trong ngoai

Bing 8.30: P6 lin méng khéi qui wée

syr | Désdu) K -% b Api | FEi | Si(m)
= ey ey | | ]

0 0 0 1 83.46 0

1 1 0.09 | 097 | 809 | 94 4.7 307725 [ 9.16E-05
2 2 0.19 | 089 | 72.05 | 188 14.1 | 32637.5 ] 0.000259
3 3 028 | 082 | 59.08 | 282 | 23.5 |326375 10000432
4 4 038 | 074 | 4384 | 376 | 32.9 | 345025 10000572
5 5 047 | 067 | 29.42 47 423 [ 345025 | 0.000736
6 6 0.57 | 0.61 | 18.03 | 564 | 517 |36367.5 10000853
7 7 0.66 | 057 | 1026 | 658 | 61.1 |36367.5 0001008
8 2 075 [ 052 | 537 17752 [ 705 (380995 [o00iioe

Viy d9 lin tong cong ) Si=0,0051m =0,51cm<[S]= 1,5.>37,3=9,2¢m




8.4.4.4 Thiét ké cot thép bé mong:
a.Theo phwong doc clu:
Moment tinh todn dugc xac dinh bang phan lyc diu coc ndm ngoai pham vi thin

try, theo phuong doc chu:

'1"_“ 1

®

%//////M

@
800| 4000 4000 1800
! ﬁ;lng 5 !

Hinh 8.12: Mat bing coc trong bé

1250

5600

Bang 8.31' Moment tmh toan cot thep phu’ong doc cau

T T 253008 125 3162.594401
2 2718.59 1.25 3398.236845
3 2907.10 125 3633.879289

Tbng (KNm) 10194.71054

Tiét dién tinh toan bxh >bxh <9600x2000mm.,
M, =10 194 710 535 Nmm
Kho#ng céch tir mép ngoai bé tong chiu kéo dén trong tm cbt thép a’'=220mm.
Chidu cao lam viée; d, =h—a’ =2000-220=1780mm

«A ~ ’ .
Chiéu cao ving nen quy woc:

a=d - [d~ 2M,__ _1780- 17807 21019471053 _ ) 41,
$.0,85.£.b 0,9.0,85.35.9600

Hé sb qui ddi: B, = 085«—9—;—)2 (£, -28)= 085————»—(35 28)=0,8

Chidu cao ving nén thuc té: c= 2 . ;262«-3-3 =28,02 mm
1 )




Tinh lai ¢ : ¢=0,65+0,15.($~1]:0,65+0,15.[-2»1~7_80%—1]:10,02 > 0,9
c s

Chon ¢ = 0,9 13 pht hop véi gia tri ban diu

Kiém tra didukign : < = 2892 4 015 ¢ ¢
d 1780

5

0,85f.ab 0,85.35.41,23.9600
f 420

Y

Ham legng cbt thép : A = =16 273,87 mm’.

Kiém tra ham lugng cbt thép téi thidu:

M, =7,.4,8,£ =y, .73.(%.b.h2].(0, 63./f",)

=1,6.0, 67.(%.9600.20002).(0, 63./35 ) =2,557.10" Nmm

_ min[l,2M;1,33M,] min[1,2.2,557.10'%;1,33.10 194 710 535 ]
(i).fy.(ds - g) 0,9.280.( 1780 — %ﬂj

=30 419,16 mm?>

Vay bé tri theo ham lwgng cdt thép 16i thidu

Bé tri thép 48 thanh d30 cach mép dudi 220mm, khoing céch a= 200mm,

7.30°

A, =48, =33 929, 2 mm?

b.Theo phwong ngang cAu:

Moment tinh todn dugc xdc dinh biing phan luc ddu coc nim ngoai pham vi than
try, theo phuwong ngang ciu:

o

—

800/ 4000 1 4000 1800
' 9600 '

5600

T




Phén ILL: Thiét Ko KYThult e _GVHD: Th.S Pham D¢ _

Hinh 8.13: Mdt bing coc trong bé

Bang 8 32 Moment tmh toan cot thep phucmg ngang cau

_Phan lu’ch(kN) i (m) | MM

T 04341 03 253.0242011

2943 41 03 883.0242011

3 594341 03 883.0242011

Téng (kNm) 2649.072603

Véy ndi Iy tai mat cat ngam theo phwong ngang cau nhd hon ndi hre phuong
8.4.4.5 Kiém todn nirt bé mong:
Piéu kién:
f <t
Trong do:

+ f_ : tng sut kéo trong cbt thép.

+1, g suét cho phép trong thanh cbt thép.

_ Ung suét kéo cho phép trong thanh cbt thép £ =min| 0,6.f ; Z n

d,.A)°

Trong do:
+7: thong s6 phy thudc vao méi trudng, chon Z=2300N/mm b véi khi hau khic
nghiét.
+ d, : khoang c4ch tir trong tdm ca 16p thép chiu kéo ngoai cung dén mép ngoai

bé tong chiu kéo, d, =50mm
+ A, dién tich bé tong trung binh boc quanh 1 thanh thép chju kéo

A 5600.50.2—22518,94

== =19 195,75 mm’
n 28




Phan III: Thiét K& Ky Thuat e 12 Th S Phom DE

Véy tng suét kéo cho phép :

M_Z—T =min| 0,6.420; 23 000 ;
(d..A, ) (50.19 195,75)

=min{252;233,17) = 233,17MPa.

f, =min 0.6.f;

M
|

or

_ Ung suét kéo trong c6t thép f =

“.(d, —x}.n:
Trong dé:

+ M :moment tinh toan & TTGH str dung M, =7 584 300 225Nimm

" . M=Ni.r
- Coe | Phén Iye Ni (kN) | r (m) (KNm)
1 1835.7 1.25 2294.57418
2022.5 1.25 2528.100075
3 2209.3 1.25 2761.62597
Téng (kNm) 7584.300225
Téng Nmm 7584300225.00

% T T E 2.10°
+ 1 1y 56 quy dbi thé vébeton,n:—“:———~_~——=6,29
Yo duy P s E. 31798,93

+ ds : chidu cao lam viée cna tiét dién, ds =1780mm.

+ x: khodng cach tir truc trung hoa dén meép chiu nén cla bé tong

x=n.AS. 1+—2»~l$£-1 z6,29.~242~§m1—8’-9—4~. 1+ 2.1780.5600 -11=275,85mm.
b nA, 5600 6,29.22518,94

+ I, * moment quan tinh cba tiét dién

3

3
L, = 3'3"—+ nA(d —x) = w +6,29.22518,94.(1780 - 275,85)°

=3,596.10" mm*.

Viy £, =M (g — x)n= 1213 748 395.(1780—275,85).6,29 =196,66MPa
I, 3,596.10

Ta c6: I, =196.66 MPa <{, =233,17MPa nén thoa mén didu kién vé chéng nrt,




8.4.4.6 Kiém ira choc thimg dai coc:

[NEAL i 11

45
T—

126 | 4000 |80 % 1.2 ] 2000 | 4000 L
[ 5600 | i B0

Hinh 8.14: Kiém tra diéu kién choc thiing

Do coc nim trong ving thap xuyén cla thén tru nén bé coc khong bi choc thung.
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PHAN IV: THIET KE TO CHUC

THI CONG




Chuong 1:Thi Cong Két ChuPhinDusi ___________OVHD:

CHUGNG 1: THI CONG KET CAU PHAN DUGIH

1.1 Trinh tw thi cong cge khoan nhdi:

1.1.1 Thiét bi phuc vy khoan:

Trudc khi khoan méy khoan phai duge bao dudng va vén hanh thir ¢ dam bao
khong bi truc tric trong qua trinh khoan (phai ¢6 phu ting dy phong : miii khoan, cén
ndi ..).

Cén khoan phai dugc didu chinh cho thing diing, d0 nghiéng cla can khoan khong
duge vugt qua 1.5%.

Po ving ngang cua c¢in khoan ciling nhu ctia giu khoan trong khi khoan khong
duoe vugt qua 2,5cm.

1.1.2 Trinh ty thi cong:

Khoan tao 18 dén cao d thiét ké: dé gitt on dinh thanh véch 1& khoan cin st dung
Bentonite. Riéng d6i voi céc try ngdp trong nude, can sir dung mot doan dng vach thép
dai 30m cao trén myc nude thi cdng khoang 80cm va xuyén vao lop d4t mat long song
khoang 8m dé ngiin nude.

Lam sach 13 khoan bing x6i hut.

Ha khung cbt thép coc vao bén trong éng vach.

Kidm tra cao dd mili coc, mirc d¢ sach bun va tap chét & day 16 khoan.

Bom vita bé tong lép long coc béng phuong phép dng rat thing ding.

1.1.3 Céng tdc ong vich:
Ong véach duge ché tao trong xudng hodc nhd may theo ding ban v& thiét k&.

Ong véch trude khi dua vao rang ha khong bi mép méo, sai b dudng kinh & tat ca
cac mijt cit khong duoe vuot qua lem (phai duge TVGS, Phong KT-DA kiém tra tai
hién treong).

Viéc ha éng vach phai dugc dam bao khi éng vach ha dén cao dd yéu clu do
nghiéng <0,1%. Ong véch bang tole ban 10mm.

Té hop miii 18 mét, dinh 12 mét. Cdc th hop chn rap thir va déanh dAu céc 10 hop
bang son vang.

. S — = i ra




Chuong 1:Thi Cong Két Cau Phan Dugi GVHD: ThS Pham D¢

Dung can chu va khoéa chit thap ciu dua dbt 1 vao vi tri. Khi cdu luu y v giit 6n dinh
thing dimg va ha ng vach tir iy, tranh va Jam mét 6n dinh khung dinh vi va sai léch vj
tri dd xac dinh trén khung dinh vi.

Treo dét s6 1 clia dng vach dai 12 mét trén khung dinh vi. Ong vach ti lin hoiic
run ha dé cao do dinh & bng véch cao hon 1 mét so véi thanh giding ngang trén khung dinh
vi. Sur dung cac tai han trén thanh & bng, gitr dbt 1 cua ong vach cho that én dinh, thiing
dung.

Tiép tuc cAu ddt 2 dai 12 mét, lip rép va chinh 2 dét thing dimg, han lién két.
Chinh déng vi tri, kiém tra d6 thing déme,
Rung ha éng véch béng bita rung ¢6 cong sut 90 dén 160 tin.

C6 thé ha 4 & dng véch coa 4 coc sat nhau xong, mai tién hanh khoan Hy dét va thi
cong bé tong theo trinh ty quy dinh dé giam thidu sy chin ddng cho céc coc bén khi da
db bé tong.

Khoan tao 16 giit thanh bing phurong phap déng vach éng thép qua thng bun téi
cao dd — 20,5 mét, két hop vita Bentonite khi qua tAng dia chit sét déo cing va cat hat

thé chat vira.

Trong qua trinh khoan tao 18 phai thudng xuyén theo doi cac 16p dia chit ma miii
khoan di qua va ddi chitng véi tai liéu khéo sat dia chét.

Trong qua trinh khoan tao 18 phai thuomg xuyén bd sung viia Bentonite vao trong
hé khoan sao cho miit vi¥a trong hd khoan phai ludn luén cao hon muc nude ngoai ong

véch tbi thidu 13 1 meét.

Phai thiwong xuyén kiém tra do thing dimg ciia cin khoan, d¢ sai léch toa d6 wrén
mit bing va dd m& réng hé khoan dé kip thoi xir 1y,

Dé ddm bao cho hé khoan én dinh khéng bi syt 1& cén han ché dén mirc t6i da cac
lwe xung kich téic dung vao hé khoan.
Cong téc khoan phdi tién hanh lién tuc va khong duge phép nghi néu khong co suy

b gi vé may moc va thiét bj khoan,

1.1.4 Vita khoan Bentonite:
Bentonite phai duoc tinh toan di s6 lrgng va phai duogce tap két tai cong trrdmg du

sb hromg mdi hit dhu e Sng tae khoan,
- 7. Pei 2 A A A A
Bentonite phai dugc giit & trong kho khé rdo khong am thap.

Vita Bentonite phai dugc trjn bang thiét bi trén chuyén dimg va chia trong bé

chira ¢6 may khudy.
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Trong qué trinh khoan vita Bentonite phai duoc cip bd sung lién tuc vao hd khoan.

Chuén bij vita Bentonite, trdn viva Bentonite bing thiét b trdn chuyén ding, kiém
tra cac chi tidu pH, do nhot, trong lugng cla Bentonite phai duogc khdng ché nhu sau :

. Ham lugng cat : < 5%.
. Dung trong : 1.01-1.05 (T/m?).
. Pd nhét: £ 35 sec.
.P§ PH: 9.5-12.
Bom viia Bentonite vao 18 khoan cao hon myc nude 1m.
1.1.5 Céng tdc lam sach ddy 16 khoang :
Cong tac rira va vé sinh hé khoan bing cach thay va bd sung vita Bentonite mdi
theo phurong phap tuén hoan nghich cho dén khi ham luong cat trong vira Bentonite <

6% va d¢ nhot cung nhu ty trong cua vita Bentonite dat dén yéu ciu trong bang 1 (Miu
Bentonite l4y tai Sng hit va trude khi qua mdy tach cat).

Lugng chit bdi ling d4y hd khoan sau khi d& vé sinh hé khoan khong duge day
quia 4 cm.

Kiém tra d6 ling dong cta céc chit bdi ling biing cach dit hop thép khong co nip
xubng day hé khoan ngay sau khi d& v§ sinh xong, sao 46 trude khi db b8 tong lay hop
thép 1én kidm tra do day ciia 10p ling dong.

Néu d6 day cia 16p ling dong 16n qud quy dinh, phai tién hanh vé sinh lai.

Sau khi nghiém thu 13 khoan da rira dat yéu ciu k¥ thud, tién hanh ha 16ng thép
ngay.
1.1.6 Cong tic ché tao long thép:

Cét thép dua vao st dung phai ding kich thude va chiing loai theo ding yéu céu
cia thiét ké.

Cét thép phai duoc thi nghiém d& xac nhin céc chi tiéu co Iy theo ding quy dinh.

Khung cbt thép coc duge ché tao sén thanh cac khung theo dung hd so thiét ké sau
16 dua ra vi tri thi cdng td hop va ha xubng d6 cao thiét ké.

Céng tac ha 1dng cbt thép phai duge lam khan truong dé gidm t6i da luong chit
ling dong xubng day hd khoan cfing nhur kha ning sut 16 thanh vach.

Do coc khoan nhdi chiu tai trong nén, cc mbi ndi diing day thép 2mm budc hodc
diing cbc thép dé bt : phai tudn thi quy trinh v& mébi nbi bude ciia TCXD-VN.
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Toan bd thoi gian cho cong tac ha 16ng cbt thép khong nén vuot qua 4 gio.

Viéc ha Iéng cdt thép phai lam hét sirc nhe nhang tranh va dip manh vao thanh hé
khoan lam sut 1& vach.

Long thép duge ché tao ding ban v& thiét ké. 50% s& thanh et thép chu (bé tri
cach khoang) duge san xuat dai lién tuc va dugce ndi dua 1én cao d% miéng 16 khoan va
¢b dinh vao thanh thép hinh dit trén miéng 15 .

Chi tiét ong thép phuc vu cong tac sidu am kiém tra chét luong coc, khoan l4y 15
gbm 4 & 6ng dk 60mm va 1 ong dk 106mm day 5mm duoc ¢b dinh vao long thép bing
cac c6c thép. Cac mbi ndi phai c6 Colie ren va dugc xiét hét ren, trong 6ng chira ddy
nude, 2 diu day nap kin. Bao dam déng thép thing ding, khong bi van cong, nghiéng
v.v...Cao d{ dinh éng cao hon cao d6 day bé 2,00 mét.

Déi véi coc dau tién phéi dua dng 1én khoi muc nude thi cong dé kiém tra théng
cong, rat kinh nghi¢m cho céc coc sau.

Dé cho khung cét thép duoc diit diing vao tAm hé khoan, trén khung ct thép phai
ddt sén céc con ké 6 kich thude pht hop va ¢6 khoang cach giira cac tAng con ké tir 2—
3m.

Chéng néi cbt thép chi bang déy thép budc, dan ndi cbt thép phai chiu dugce trong
lwong ban thin cud céc khung thép tha truée do.

Mbi han cdu tao gifta c6t thép dai va cbt thép chil cén dam bao dé khéng giy ra
chay ¢t thép.,

Khung ¢t thép coc phai ludn duy tri duoc khe hd véi thanh bén theo thidt ké, do
do6 cin lam cdc dung cu dinh vi c6t thép, dé tranh 1éch tam, sb luong dinh vi c6t thép
trén mot mit cit 13 tir 4-6 cai, cy ly tuong dbi thich hop giita cac mat ¢t dinh vi nén lay
tir 3-6 m.

Sau khi lip khung cbt thép xong nhét thiét phai kidm tra cao d6 dau cua cbt thép

chii.

1.1.7 Céng tic dd bé fong:

Cudng d§ chiu nén ciia mau bé t6ng sau 28 ngay cén dugce tang thém 10% so véi
cudng d6 tiéu chuin.

Nhét thiét phai db hét ba téng trong thoi gian 1 gidy san khi t16n xong nhim tranh
hién twong tic dng din do tinh luu dong ctia bé tdng giam dan .

Téc do db bé tong thich hop vao khoang 0.6m?/phiit. Trong 1 gid t6i thidu phai dé

xong 4m dai coc.
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Trong qua trinh dd bé tong day O dng dan cin dugce cim su vao trong bé tong khong
dudi 2m dé dé phong bé tong chay tir day bng dan ra khong bi trén {3n dAt bun trén bé
mit bé tng coc. Tuy nhién tranh cim sdu qua 1am bé tong kho thoat khoi 6 bng din.

Trong qua trinh dé bé tong cAn thudng xuyén thyc hién cic cdng vi€e kiém tra :

Po cao d6 dang 1én ctia mit bé tong trong 13 sau mdi 14n d6 xong 1 xe bé tdng. Tir
6 xem xét dé quyét dinh mirc 46 nhic éng dan 1én.

Thuong xuyén kiém tra diy do mit dang 1én cla bé tong tranh trudng hop ddy bi
gidin dai ra trong qua trinh do.

1.1.8 Cong tdc dip diu coc:

Phén bé tong cudi cling trén dAu coc thuong ¢6 1an tap chéit vA bin nén thudng cin
duge db cao hon i thiéu khoang 1m so vi cao d§ day bé. Sau khi bé tong da dat dugc
dt cudng do thiét k&, 16p bé tong x4u bén trén va phén thira duoc dyc bo hét dén cao do
thiét ké, sau d6 dung nudc rira sach mat da va cat bui trén déu coc, phén dng vach thép

duoge cit dén mép bé tdng dép bo.

1.2 Trinh ty thi cong mé:

Mb ciu c6 cdu tgo 14 mé chit U, bé md 1a b& BTCT ¢6 chidu cao 2 m nim trén nén
mong coc khoan nhdi duong kinh 1.0 m, hé méng coc nay ¢ ciu tao g(‘")m 6 coc chia
thanh 2 hang theo mat cét doc tim cAu.

Trinh ty thi cOng mo gdm cac bude sau:

. Sau khi d6 bé tong xong toan bd sé coc chia tru va khi bé téng di cudng do,
dap dau coc, udn ¢cot thép, vé sinh hé méng, lép dung van khudn ¢6t thép bé mong, Tién
hanh d& bé tong bé bing gau.

. D4 bé tong bé mé, dung bé tong M350 do theo timg dot. BE tong duoc san
xuét tai tram trén, sau d6 duge chuyén bing xe chuyén dung dén bé md. Trong qua trinh
dd phai kiém tra (chidu cao roi ty do, cOng tac dam . . . ) chiit ché.

. Thi cdng bé mb xong, lip dit da gido thi cong cdc bd phan ctia md, Cong tac
lip dat van khudn cbt thép, db bé tdng cling tién hanh twong ti nhu thi cong bé mb.

. Lap dung véan khudn dd b8 tong tudng dinh va tudng canh,

_ Gia cb dAt dfp & hai bén diu chu, trude khi dép nén tién hanh hit nude, vét
biin va 16p dt hitu co & trén (khoéng 1.5 m), sau d6 tién hanh dép dét theo timg 16p két

hop vai lu 1én chit.

. Sau khi dfip d4t xong, db bé tong ban quéa df va hoan thién mb,

._ — B rang 303




1.3 Trinh ty thi cdng tru:

Try céu ¢6 cdu tao 14 tru dic BTCT than hep, bé tru 1a b& BTCT ¢6 chiéu cao 1a
2.0(m) nim trén nén mong coc khoan nhdi @1, Om, h¢ mong coc nay ¢d chu tao gom 2
hang theo mit cit doc cdu. Try nay d& phan dim thong qua cac gbi cao su ¢6 ciu tao
déc biét,

1.3.1 Thi cing bé tryu:
Sau khi thi cdng hét cic coc trong méng tién hanh rung ha coc vén thép. Lip dat
hé thanh gising

Db 16p cat dém dén cao db. B bétdng bi day bing phuong phdp ning dng thing
dimng
Bétong dat cudng dg, hit nwrée hd mong. Lip dat té“mg khung chéng,

Tric dac dé liy cao do dap ddu coc. Dip dau coc, vé sinh hé moéng, d6 béténg tao

phang ddy 10cm.
Lép dung da giso, cép pha, bé méng.

Tién hanh 48 bétong (bétong duge van chuydn tir fram tron dén vi tri thi céng bing
xe Mix va ding may bom bom vao vi tri) két hop véi viée dim. Sau khi dé bétoéng xong,
tién hanh Jam mit, tao nham tai khop chén try dé che db bétong than tru.

Cim sit chiy dé chéng ¢bp pha than.

Tién hanh bao duding bing céch pht cic Iop vai bb 6 tugi 4m.

Theo qui dinh thi khoang 3 ngay ¢6 thé théo cbp pha.

Chit y ludn dam bao c6 tAm che trong luc dé béténg (phong khi tryi mua).
1.3.2 Thi cong thin tru:

Than iry dugc chia thanh ting dét twong tng véi kha ning thi cong.

V& sinh ¢bp pha than, tra diu chéng dinh.

Tién hanh cét, udn, bo ¢t thép, 1am 1dng thép dinh hinh & mat d4t, lam cac thanh
giang dé 1bng thép én dinh.

Diing xe cau cu [dng thép vao vi tri chan bg, tién hanh ndi buge.
Diing cau lép dat cbp pha than, lip xong cbp pha nao thi thao thanh gifing & do.

Lap dit cac ihanh chong; cac ong ninra va cac ti buldng dé ¢ dinh khuén va thudn

Ttic dac, kiém tra hudng, cu ly, didu chinh cho dung thiét ké bing cach didu chinh céc

thanh chéng.

. u i e — _ 1 e Trang —
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Duing keo silicon trét bit cac khe hé cia khuon, lap cac ké bétong.

Gén c4c nep chi (chd dimg cta bétong)

Tudi nude vao béténg thin try di lam nham.

Ding may bom béténg bom vao vi tri, bétong duge dd dén vi tri nep chi, két hop
véi vige dam.

Cha § ludn dam bao c6 tim che khi trdi mua.

Tao nham bé miit try, sau d6 bao dudng.

Khodang 3 ngay co6 thé thao cbp pha thin, bao dudng (twdi nudce Kn than try).

Vé sinh cbp pha, tra diu dé chéng dinh véi bédng dé chuén bj cho dot db ké tiép.
1.3.3 Thi cong xa mii tru:

Tién hanh cit udn, bo cét thép, bd tri cac thanh giding,

Léip dit conxon chit A véo ti thép dd chd & phén thin tru.

Lap dat céc thép chit I 1én conxon.

V& sinh céc ¢dp pha, tra diu 1én cbp pha dé khdng dinh va&i bétong,

Lép dit cbp pha day dd dinh hinh tir truée & mat dit, ding céu chu 18n, sau d6 han
¢ dinh lai.

Tric doc, lé'iy huéng, cu li, cao do.

Diing d6i cén chinh chd I véi conxon.

Léng thép dugc lap dat & mat dAt nhu thiét k&. Dung cdu trén xa lan chu 16ng thép,
by vao dtng vi tri thiét ké.

Lép dit cac ¢bp pha bén con lai. Dimg thudc thuy cén chinh ¢bp pha thang ding.

Sau d6 han cac cbp pha lai, ding c4c thanh thép chéng cbp pha nhiim ¢b dinh cdp
pha va cling han lai.

Tréc dac 1y vi i tim gbi va tim xa mii, dung ddy kéo thing dé xac dinh vi tri
dudng tim gbi. Xac dinh cao d d6 bétdng.

Ding silicon trét bit kin cac khe ho cia cbp pha, lp cac cuc ké bétdng.

Dung méay bom bétdng bétong bom vao vi tri.

Quy thc db 1 db tir gitta ra,két hop véi vige dam. Viée d6 bétdng xa mii chia lam

2 giai doan.
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Sau khi db xong dot 1 (c6 cim sit cho dé dung cbp pha d6 dot 2), tao nham phin
tiép xuc gitta 2 giai doan do, song song do lam mat, bao dudng phén con lai.

Theo qui dinh thi ¢dp pha bén ctia giai doan 1 ¢6 thé thao sau 3 ngay ké tir lac db
(trir cbp pha day)

Tién hanh thao cép pha, v& sinh khuén, tra dau.
Tric dac 14y chin khudn dot 2, tim dgc, ngang, cao dé db bétong.

Lip dit khuén, han céc thanh chéng dé cb dinh khuon, ding thuéce thity dé chinh
cbp pha cho thang dirng, Iip cac ké bétong.

Kiém tra toan dién.
Tién hanh bom béténg, lam mit xa mii,
Cim sht cho d¢é chong trugt déu ddm vé phia thip

Sau 3 ngdy c6 thé thao cbp pha va tién hanh bao dudng,

Con ebp pha day thi sau 7 ngay ké fir ngay dé méi duge thao.
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CHUONG 2: THI CONG KET CAU PHAN TREN

2.1 Trinh fir lao Lip bing gi4 ba chin:
Bude 1 : Bit dAu cho 1 nhip :
Hé thbng lao lip dat trén 1 phip mai.
&  Céc dim thép ngang phia trudc va phia sau clia hé thbng lao duge lip diit
an toan chinh x4c trén dinh céc xa mi.

.

& Dan lao dugc l&p dit chinh xac trén cac dim ngang nay, lap dat thiét bi
David & 2 ddu dan lao @& ning dim va kich dé sang ngang. Céc chdt an toan duoc ha
xubng.

Dam Super T dau tién duge vén chuyén t6i vi tri lao, dudi dan lao trén cac xe ché
dam.
H& théng lao sin sang ning dam lén.
Buwée 2 : Lip dit cac dim - Giai doan néing,
A-q A n A - Py + se BA Py . - T2 A
Nbi két hé thdng cap chia dan lao véi dam Super T tai vi tri moc dtc san & 2 dau
dam Super T.

Ning dhu dim & phia cdc try 161 cac d6 cao phir hop @& dam bao do nghiéng doc
ctia dim dat 4.5% theo thiét ké. Didu chinh néu can thiét.

Tiép tuc ning ddm cho t&i khi dém cao hon vi tri mét trén cla gbi 10mm.
Buge 3 : Lip diit dim — Giai doan sang ngang.
Khoa hé thdng day cap ning- khai dong hé thdng kich cho sang ngang.
Vin chuyén dim theo phuong ngang t6i vi tri yéu ciu.
Thay dbi hé théng kich (thay kich sang ngang biing kich ning) ha dim 1én trén
262 dau.
€6 dinh dém nho vao céc thanh gb tam, théo rdi he théng ndng. Hoan thanh lao
1 d4m trong 1 nhip.
Buwéc 4 : Lip diit dim — Giai doan di chuyén dan lao vé vi tri ban diu.
Di chuyén dan lao lui vé phia trude, nho hé théng kich sang ngang i vi tri nang
dim ban diu.
Buéc 5 : Hoan thanh 1 nhip.
Thue hién cac budce 1 i 4 cho t6i khi ¢t s& ddm trong nhip.

Buwire 6 : Di doi dan lao — Sit dung thiét bj ning David.




Sir dung 2 can cdu 70T ha dan lao xuéng xe ddu kéo dé chuyén t6i nhip ké tip.
Bwée 7 : Di doi ddm thép ngang cia hé théng lae ciia nhip ké tiép,
Théo bu 16ng dim ngang dam bdo trong tdm cha thanh khong vugt qua canh

ngoai ctia xa mii.

Dung cdu 70T doi ddm ngang tir try di lao phong hoan chmh vé lip diit trén
dinh tru méi ké tiép.

Buwde 8 : Lip dit dim thép ngang 1én xa mi nhip ké tidp.
Lép dat dim thép ngang va lidn két voi dink try bing buldng chén sin.
Budc 9 : Lap diit dan lae.
Xe déu kéo van chuyén dan lao t6i nhip ké can, ciu 70T nang dan lao &t trén
hé dam ngang d3 lap sin trén cac dinh tru. Mot chu trinh lao dam méi lai bat déu.

2.2 Trinh tw thi cdng két chu phan trén:

Thi cong phan frén gbm cd thi cong bé tong gitta cac khe doc dim dé lién két gitra
cic dam, ban mit céu, bé va ¢t lan can. Luu ¥ trude khi d BT ban mat cu cin trai 1
16p bao tai tim nhua day lcm dé chong thdm.

Sau khi lao dim hoan t4t, tién hanh cbng téc ldp dung van khuén db bé tong ban
mjt ciu, Bé tong lién két ddm ban.

Lép dung vén khudn bé va tru lan can bing thép. Cbt thép bé va tru lan can di
duge gia cong trude tai cOng trudng va tién hanh 1ip d3t rbi db bé tong. Lép thanh lan
can bng thép .

2.2.1 Thi cong mét cdu va hé lan can:

Cong tac dic bé tdng mit ciu duoc thyc hién ngay sau khi timg nhip céu lao phong
xong, mit ciu duge thi cdng tirng nhip mot va tir hai diu cdu vao. Cong viée gia cong
cbt thép duoc thuc hién tai xudmg gia cong cbt thép va van chuyén dén mit chu tp dat
vao vi tri, cong tac dinh vi cic cbt thép mit ciu nhd cac mAu ké bé tong dac sfin va cac
mau thép P14 han dinh vi khoang céch hai I6p c6t thép mat ciu.

Bé tong dugc trn tai tram trdn bé tong va van chuyén dén mit ciu bang xe chuyén
dung, sau khi kiém tra d6 sut bé tong dat yéu cau, bé tdng duge bom béng may bom co
cAn hudng dan theo dudng bng tur vi tr mdy bom dén vi tri mét san cin d6 véi chidu day
san 200 mm.

B¢ wng duge rai déu bang voi xa bé tong va thi cong, ddm nén bang dim dui, tao
phing bang dim thirée, bé tong mit cau duoc tao nhdm dé tao dinh bam bé tong xi ming

véi bé tong nhura.
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Sau khi bé tong ninh két cong tac bao dudng bé tong duoc tién hanh bing cach
pht kin mét mét 1op vai bd cé twdi nude thudng xuyén va khong dé tinh trang kho mit
bé téng. Cong tic bao dudng tién hanh dén khi bé tdng dat 100% cudng do thiét ké.

Cong tac thi cong hé lan can va go chiin duge thye hién sau khi bé tdng mat chu
dat cudmg do thiét ké, Iip rap hé lan can sir dung cin ciu 40 tén. Cong tac tham bé tdng
nhya mat chu duge thuc hién sau cling.

2.2.2 Thi céng Iop bé tong nhya:
a.Trinh tw thi cong:
16p BTNN day 7 cm duge thi cong sau khi thi cdng db BT ban mijit chu.
V& sinh ban mat cdu trude khi rai BTNN.
Rai nhya bang may.
Lu &n 16p BTNN hat min.
b.Bién phap tb chire thi céng:
Chon chiéu dai thi cong va bé rong ciia 1 ddy hop Iy.
Tuéi nhua dinh bam khi ban mét cdu da hoan todn sach s& va khod rao.

Van chuyén BT nhya néng tir tram &ron dén cOng tradng (phai dam bao khi rai
nhiét d¢ ciia BTNN khéng nhé hon 120°C.

Ding may rai chuyén ding dé rai hén hgp BTNN.

Tién hamh lu Ién : Méy réi chay dén dau thi may lu phai tién theo dén d6 d€ lu. Piéu
tién dimg Iu banh nhn niing tir 5-8 tan di qua 4-6 lan/1 diém, toc @6 hu tir 1,5-2 km/h.
May lu phéi di dén tr mép mit dudng vao tim dudng, vét banh xe chdng 1én nhau tir
20-30cm. Trong qua trinh lu can phai bdi dAu thudng xuyén nhim tranh viéc nhya dinh
vio banh xe lu. Tip theo ding lu banh hoi ning tir 10-15 tén lu tir 8-10 lan/1 diém.
Ding lu banh nhin ning tir 10-15 thn lu tir 24 1in/1 diém. Tiép theo ding lu banh hoi
lu tir 10—12 13n/1 diém va cubi cing dung lu banh nh&n nang lu tir 2-3 14n/1 diém.

Trong qu4 trinh Tu lén, sau 2-3 luot dAu ctia may lu nhe cén kiém tra lai 46 déc
ngang va dj bing phing ctia mit dudng bing thudc miu va thude dai 3 mét. Phai b
sung nhya ngay nhitng ch 16m va cao bé nhitng chd 18,

2.3 Cong tac hoan thi¢n:
Lép d4t hé dén chifu sang, tudng phong ve.

Khi thi cdng xong cdng trinh, Cong tic nghiém thu ban giao chi duge thuc hién
khi mit bing d& dugc vé sinh sach s&, khu vce nha viin phong di dugc thu don.

e ———— 5151 —— rang — =
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Chuong 3:Thi Cong Chi Tiét___ GVHD: Th.S Pham D¢ _

THI CONG CHI TIET
3.1 S6 ligu thiét ké:
Cao d6 dinh bé: +21,52m
Cao d0 day bé¢: +19,52m
Cao d6 myc nuwde thi cong: +27,6m
Chidu dai bé mong: 9,6m
Chidu rdng bé mong: 5,6m

3.2 Thiét ké vong vy coc vin thép:
Chon coc van thép ciia cOng ty ¢b phan xdy dung va dich vy Vinaser

Kich thiede At cot #401 M ngeag cot vay
Ching
. Lo . i Dién Yich . L " Dién tich . L,
log Chidutdag Chia cae ? § “f Momeaquin  Momen khing udn Kbl lgng fntic Homen quan Momenihingudn  Khdklugng
pufch (mm} S feb {mm) oy mileal tinh {ems) mitcitiemsy  domvitkg/m) mit tinhiems) mit citiema} dan ¥itka/m)
(mm) {em) ’ i caifem} ’ 1
i L 400 SR JERNRE L R BRI R ey BT 138 7, 4800, SoUsaee oo 88
Rep. b BT T SRRSO e SRR
: b 409 - 00 108 6198 wig o s T ELY R L gao oE 120
B BTSRRI R ' G :
M 400 125 33077 1642 06 - 273 00" - WG oo e 1346 150
w0 Cmes s om0

Chon coc véan thép loai VL ¢6 thdng s6 nhu trong Catalog dé thi cong

Chidu siu coc van thép s& duge tinh toan cung véi bé tong bit day

TMSSV: 1151110009 “Trang 312




3.2.1 Tinh todn bé diy 16p bé tong bit di:
Trong lugng lép bé tdng bit ddy phai 16n hon strc ddy ciia nuée. Xeét cho trurong
hop c6 ké dén e ma sat ciia coc va 16p bé tong bit day.
B2 day 16p bé tong bit day:
HSy,
(n.S,y, +kUa)m

h, >

bt

Trong do:
H: chiéu cao cft nude tinh o day lop BT bit day dén mét nuée thi cong.
Ho = 2m : chidu cao dai coc
H = (MNTC-CDPIiB) + Hy + hy = (27,11-21,02) + 2 + hye = 8,09 +hy (m)
S : Dién tich hé méng
5:9,6.5,6=53,76m’
So : Dién tich lop bé tong bit day

.12

4

8, = 53,76»«(6. J:: 49,05m?

Yo =1T/m’ =10kN/m’

Yo =2,5T/m’ =25kN/m?

T1=15T/m” =150kN/m?: ma sat don vi gifta coc va bé tong bit day
U=Dr=1n=3,141m : chy vi I coc

K =6 : 56 coc trong méng

m = 0,9: hé sd didy kién 1am viéc

n=0,9: hé 56 gidm tai

Thay vao phuong trinh trén, ta dugc:

HSy,

.Sy, +kUr)m
. (8,09+h,,).53,76.10

- {6,949,05.25+6.3,14.150).0,9
h,, 2L,45m

h, =

Viéy chon bé day 16p bé tong bit déy I hy = 1,45 m




3.2.2 Tinh todn chidu séu coc vin thép dua vao didu kién on dinh chong liit:
Pé thi cong vong vay coc van thép ngudi ta ché tao siin cac vong vanh dai trén bo
sau d6 dua ra vi tri thi cong bing cAn cdu, va cac coc dinh vi. Tudng coc van duge gia
cb bing cac vanh dai hih chit nhat va bing céc thanh chbng ngang doc, thanh chéo &
’ A . r A A A -
goe clung voi cac tang van chong On dinh.

Pé& ha coc van thép vao dét ta sir dung hé thong bia dong dat trén x3a lan, dé& tranh
c4e hang coc khong bi nghiéng kép kin theo chu ki thi diit toan bd tuong hay mot doan
vao khung din hwdng dong, qua trinh dong coc véan thép dugc chia timg giai doan, cac
bd phén tiép xtic gilk coc véi coc duge boi tron trude khi déng, cac khe h thi dugc boi
d4t sét vao.

Nguyén thc tinh todn vong vay coc van thép:

Vong viy coc van thép duoc coi 1a tuyét dbi cimg.

Gbm 2 giai doan:

Giai doan 1: Hé moéng da dao t6i cao do cua day 16p bé tong bit ddy, tuy nhién
trong qua trinh db bé tong bang phuong phap vita dang thi khéng hut nude trong hd
mong.

Giai doan 2: Bé tong bit ddy hinh thénh cuong d6, it nuéc trong hd mong tir 1,
hit t6i dau ha ting khung chong dbn 6 cho t6i khi tAng khung chéng dat cao dd thiét
ké.

Tinh cho giai doan 2, hé mong di duge b 16p bé tong bit day va nudc trong hé
méng da duge hut can, vong viy coc van thép ¢6 xu hudng xoay quanh diém O tai vi tr

céch tAng kKhung chéng cubi cing.

_ Hé sb vuot tai clia 4p lue dAt chi dong: ne= 1,2

A =tg’ 45°~—f’1)
eE

_Hé 6 vuot tai cua ap lyc dét cha dong: my= 0,8

Ay = 18" 45"+‘£)
b g( >

_ Pham vicoc van thép chi ndm trong 16p 1: Bun <6t 13n cat bui, mau xam den

Yot = Y1~ Ya :1357—1=0,57T/m3

Ay = tgl.(45° —-‘?Zi) = tgz.(45° —3—5—] = 0,898

._ .. a - =




Ay = tgz.[450 +%)= tgz.[45° +

MNTC: +27,6M

7960

_ Phaén tich luc:
Ap lue thiy tinh : Enl
.Ap lue dit chi déng: E2, E3
Ap Iyc dét bj dong: E4
Luec gay 14t: Enl, En2, E3
Lue giiv: F4

_Cudmg d6 ap Iye:

3°

E2

P =710, =1.06,0942+0,5)=8,59 T/ m>
Py =y h,n, =0,57.00,5+ 0,13).1,2.0,898=0,387 T/m”
il’3 = de['hli'la 'na = 0957(t+ 1745 - 0913)-19 2-03 898 = 0,614t +0,81 T/m2

P =Ygt Ay, =0,57.0.1,11.0,8 = 0,506t T/ m?

3]21,11
2

1000,

5080

2000

"BE TONG BIT DAY

- E4

1450
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_ Tinh cho Im cgc van thép. Ap luc dit tac dung vio coc van thép la:

P h, = —1§,598,59=36,89T

n

E =

nl

|-
I\J

E, =—12—P2.h2 =-;—.0,337.(0,5+0,13) =0,122 T

E,=0,5P.h,; = 0,5.(0,614'[ +0,81)(t +1,45-0,5) = 0,307t +0,69t+0,6385 T

E, :~1—P4.h4 =L 0,506t.t=0,253t* T
2 2

_Cénh tay don:

Y = %.8,59«4 =4,72m

Y, =%(0,5+0,13)+(5,09+2—0,13)=7,38m

ya:%(t+1,45-o,5)+o,5+2+5,09:—23-t+8,22m

Va =t+1,45+2+5,09=t+8,54m

__Tinh todn cac moment:
M, = Em.ymﬂ36,89.4,72=174,12 Tm
M,=E,.y,=0,122.7,38=0, 9 Tm

M,=E,.y, = (0,307t - 0,69t 0, 638)( t+8, 22) 0,205¢ +2,06t° — 6,09t — 5,244
M, = E,y, =0,253t".(1+8,54) =0, 253t + 2,16t

_Chiéu sau coc van thép duge tinh theo cong thire:
2 M, =mx Z M,
oM, +M, +M, =mM, Vai
& 0,205t +2,06t* — 6,09t +169,776 = m(o, 2536 + 2,16t2)

M, == 5,09 =0,763=>m =12
b +h, 5,09+(0,13+1,45)

& 0,099.4° +0,532.t* +6,09t — 169,776 =0 =>t=8,9m , chon t= 9m

Viy tbng chidu dai coc van thép L= 19,24m, chon L=20m

; ;gﬁ i 1




3.2.3 Kiém fodn cuong dp coc vin thép:
Ta ¢6 so do:

E2=01227 E1=3689T

VN

IN L

48Tm

65,61 Tm

® Taco: Mmpax = 65,61 Tm

5
= 0y, = M 62,6L10° 8(kG/em?) <R, = 2100(kG / cm?)

max W 3 l 50

Théa mén diéu kién chiu mémen.

3.2.4 Kiém todn ting kiung chong:

T

3750
LW

7500
i

3750

3800 | Jg00 | 3800 1
11500

_. Theo phuong ngang:

7,637/ m

EJ/J/\L\L&_\L\L\LT\L\!/J/J/\L%“

%ﬁlﬂyj,(\w M (Tm)

149 gt
. l 4.0

74 1, M
145 ,
149 145
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_Theo phuong doc:
7,63T/m

g\l/\i/\l/\!/\t/\]/\lf\]/
. i

3750 l 3750 o
i

N X
L7

~_1_
. 4,5
14,3 14,3
14,3 |/ 14,3 l/

8
M (Tm)

| Tir2 két qué trén, chonra: ~ Mdmen 16n nhit Mypax = 9,7Tm
Lurc doc 1ém nhét Nimax = 14,9T
_ Chon thép CCT34 lam vanh dai va c6 tiét dién 1250x150:

Mbémen quan tinh: Iy = 7310 cm*

Didn tich tiét dién: F = 70,73 cm’®

Mbmen khang ubn: Wy = 585 em’

Tinh toén Wng sudt 16n nhit:

5 3
N M+N_9,7.10 +14,9.10 =1868,8(kc}2)<[0]=2100(k€)
w F 585 70,73 cm cm

Viy thoa mén dicu kién ve ing suat

TMSSV: 11




Chuong 3:Thi Cong ChiTiét _GVHD: Th.S Pham B¢

3.2.5 Lwa chon biia déng coc vin thép:

(_\31;1;;, By [y, 77 e Bien dé Kichthirée gidi lkan, m Trong
. H PP Sk \ Vil.ra . *
Hing sin xuit M3 hiéu :'m‘ vong/p | " 9 Vidao ding .. N hugng,
& ' dnng c P kFem |-‘ E Ml il ring : &
L h ’ AN A, mm | ME 1 tin

KM2-700E | 15 | 1200 | a0 | 17 6,2 207 | 0068 | 0993 [ 1384

KENSETSU | VM2-12005 | 30 11250 | 1320 [232 | 68 [ 2,553 | 0.809 | 1.025 | 2.303

KIRAICHOSA [yaioosome w1 90 | 1100 | 3000 676 | 9 287 | 1251 | 1523 | 6.606
VAM=-T0000A | 150 1700001 135 1 118 | 6,066 | 1373 | 1,296 | 10.006
NVA-2088 | 15 | 1200 | 800 | 128 | 7.3 23 | oet | ost | 12
NVA-1085 | 30 1500 )24t | 86 | 258 | 079 | 088 | 1.95
NVA-608S | 45 200 13541 79 | 295 | 101 | 106 | 325

NIPPEPIND

NVC-H08S ou EHHY | 4100 | 553 9.5 327 [,09 106 4,7

NVC-1200685 ] 90 00 | 68,0 8.3 371 1,23 117 6,92

NVC2001L. 150 620 | 25000 | 107 253 37 1375 1 1,59 iy

® Cf}()ll Model NVA-60ss ctia NOPPEPIND dé thi cong va kiém tra theo mét s6
dicu kién.
Trong lugng bua: Q=325 (T)
Momen Igch tdm lén nhét: M=2200 (kGem)
Toe d6 goe: ©=1200 (vong/phit) =125,664 (rad/s)
Bién d6 dao dong: Ag=7,9 (mm)
e Didu kién: Lye kich dong phai do Ién dé ha coc vao trong dat
Q; >aT
Trong do:

T= ui B xt,'=1,8.10,58.1,2 = 22,85 (T) : Iyc cén ciia dit thc dung vio
i=1
coc khi dong dén chidu sau tdi da . Véi -
U= L8 m chu vi tiét dién coc van thép
o’ =12 T/m® :lyc ma st don vi
hi =10,58 m : chiéu sdu coc ngam trong dét .
a=1.0: H& s6 ké dén anh hudng dan héi cia dit (ly dbi véi coc van thép)

‘Lhay vao :

T =122,85=22,85 (T)




V&i bua di chon :

2 —3 2
Q= Mo _ 2200'109 ;25’664 =35,414 (T)>o.T=22,85(T) = Théa
g »

3.3 Thiét ké van khudn:

3.3.1 Logi vin khuon:

_Ta sir dung van khudn thép 6 bé day 4mm
__ Céac nep ding va ngp ngang bing thép hinh L75x75x5
_ Céc thanh cang bing thép d10 dt tai vi tri giao nhau gifra nep dimg va nep ngang
3.3.2 Chon mdy dam vé thiét bi do bé tong:
Ding d4m rung c6 cac thong s6 sau:
_Ban kinh 4nh hudng ciia ddm rung : R = 100cm,
. Buéc di chuyén cta d4dm rung khong qua 1.5R=1.5m.
Chon may trdn bétdng:
_Nang sudt clia may tron:
N = V. f.n«. Ky
Trong do:
. Vsx: dung tich san xuét ctia thing tron, V = 1m?
. £ hé sb xuit lidu, f=0.7.
. Kig = 0.8 : hé 56 st dung thoi gian.
3600

. Nk = : s& mé trén duge trong mot gid
ck

tek= ti+ 2+ 13
Trong do:
t;: thoi gian d6 vét ligu vao thing, t1 = 20(s)
t2: thoi gian trdn vit ligu, &2 = 150(s)
t3: thoi gian dd bétong ra, t3 = 20(s)
= nek = 19 (mé trdn/h).

=N =1.0,7.19.0,8 = 10,64 m*/h




3.3.3 Tinh todn vin khuon:
3.3.3.1 Chiéu cao bé t6ng bé tong tic dung:

Vian khubn chiu 4p luc coa béténg tuoi. Cudng dé 4p luc co thé thay ddi trong
pham vi I6n, phu thude vao nhiéu yéu té khac nhau nhu d6 sét chia bétong, trong hrong
cbt thép, phuong phap db va ddm bétong.

Trong qud trinh dim bétong cuong d6 4p luc ngang tai viing 4nh hudng ctia ddm
s€ tang lén.

Ap e bétdng tuoi thay ddi 13 rét khi thay dbi cdng cu va phuong phép dam. Trong
qué trinh déng két thi 4 ap lye ctia bé tong s& giam dan va sau mét thoi gian bétong hinh
thanh cudng 6 thi 4p lyc dé mat di hoan toan. Song g sudt va bién dang trong céac bo
phén ctia van khudn do ap luc ngang cia bétdng twoi gdy ra van gii nguyén,

Hon hop bétong tuoi duge tac dung ctia ddm rung ¢6 tac dyng nhu dat 4 cat bio
hoa, khéng c6 két dinh, chidu cao H cta bidy d ap luc ngang phu thuge vao thoi gian

déng két va chidu cao coa 16p bétdng tuoi.

| (S
= =N %
2 = ——
i =\ T
€I \
m_uf\\ I———
=\
A Pemax1 N Pmax2 i
a) p=f(t) (b) (c)

(2): Ap lyc bétdng gia dinh
(b): Ap Iyc bétong khi khéng dam rung
(c): Ap lyc béténg khi c6 ddm rung

Tée do ting chidu cao lép bétong vén khuén phu thudce vao cong suht may trén va
dién tich dd bétong. Thoi gian dong két cia betong phu thudc vao chét lugng ximing,
céc tap chét héa hoc, nhigt d§ khong khi va cac yéu t6 khdc. Khi tinh van khuén ta Iy
thoi gian dong két 13 4h ké tir lue trén. Nhu vy chidu cao H=4h,

V6i ho: Chiéu cao ctia lop bé tdng db trong 1 gidy

N 1.10,64 O
T e BRIV 044 “\U [E T iidy Wi oo iUlig}

CF 8456




Trong do:
F : Dién tich db bé tong. F = 15,1.5,6 = 84,56 (m*)

N: Naing xuét ciia may tron bé téng c6 dung tich thing tron 1m®.

N = 10,64 (m*/h)
Viy chidu cao bidu db 4p lyc H=4.ho=4.0,13=0,52 m

3.3.3.2 Ap luc ngang ctia bé tong tuvi tde dung lén van khuon:

Do sir dung dAm rung khi db betdng tuoi nim trong ving tic dong clia dam cé
nhitng tinh chat gan gidng véi tinh chét cia chit 16ng cé nghia la sy lién két gifta cac
phén tir bi pha v&, hdn hop bétdng trong ving nay hoan toan long va giy ra mot ap luc

ngang 18n van khu6n gidng nhu 4p lyc thity tinh clia nudc.

Ap luc cia hon hgp bétdng phia dudi ving tac dung ctia d4m phu thudc vao dd sét
va céc tinh chit khac ciia hdn hop, song tri s6 4p lwe nay khong thé 16n hon gié tri cye
dai ciia ap luc bétong trong ving b tic ddng cia dam. Vi thé c6 thé 1Ay bang gia tri cyc
dai néi trén, khi db bé téng nhitng két cdu 16n hoiic tudng moéng ma ding dim thi 4p luc

ngang clia bétdng duge tinh theo cong thire sau:
Pma=n. (g + 1.R)
Trong do:
+ q = 400 (kG/m?): &p lye xung kich do dd bé tong.
+ = 2500 (kG/m®): trong lrgng riéng clia bé tong
+R =1 (m): ban kinh téc dung ctia ddm.
+1=1,3: hé s vuet (3.
= Prnax = 1,3.(400 + 2500.1) = 3770 kG/m’
3.3.3.3 Kiém todn ton ldt:

Ta ¢6: H= 0,52 (m)> 1=0.5m.

o

==

Pmax

Ban thép ctia van khudn dugce tinh nhu ban ké bon canh ngam cling vao momen ubn

16n nhét tai gitra nhip duge xac dinh theo cong thire:

Tﬂ.

5C0

- Vzﬁ y B




Momen udn fai trong tim ctra & sudn (axb)

M, =onP, a’

Trong do:
.1 :hé 56 phu thude vao ty s6. Ta cé: a/b = 0,5/0,5 = 1

Tra Bang 4.5 Gido trinh x4y dung ciu ta dugc o= 0,0513

. Pga: Ap huc ngang qui d6i trén chidu cao bidu 46 ap luc. P, = L q
H ——

.n=1,3: hé s vuot tai

Trong do:

Fia: Dién tich biéu db ap luc

Pmax .
F, =P .(H-R)+%.(q+[’

(114 Bix

)R

=3770.(0, 52—1)+-;-.(400+3770)t1 =275,4 kG/m

F,
o === 224 529 63 KG/m? = 0,0529 KGifon?
H 0,52

Momen udn tai clia 6 suon canh a x b tinh theo ban ké 4 canh (tinh cho 1m dai)

Mﬂ

max

=o.nP,a? =0,0513.1,3.529,62.0,5% =8,829kG.m = 882,99 kG.cm
Momen khing udn cia 1m bé rong tAim thép ban:

2 2
W :b.h _100.0,4

. =2,67 cm”
6 )

Kiém tra cuwdng d9 cita ban thép:

Biéu kién:

M
Oy =~ <R,
W

InnN
X

(V6i Ry : 12 cuong d6 tinh todn clia thép khi chiu udn, Ry = 2100 kG/em?)
M, .. 882,99

max

= =330,45 kG /cm?
767

67 =
nax w7
Yy E

hY

Taco ©,,,=330,45 kG/em? < R, = 2100 kG/em?

Vay théa min didu kién cudng dé ban thép




Kiém tra 46 vong caa thép ban:

Py
E.

5i voi mit bén
—(d6 th

f =,

a’
h)

Trong do:
. P, 4p lyc quy dbi khong tinh lye xung kich
. B 14 hé s6 phy thudc § s6 a/b = 0,5/0,5 = 1
Tra Bang 4.5 Gido trinh xiy dung cau ta dugc p=0,0138
.b=150cm
. 8=0,4cm Chidu day thép ban

. E md-dun dan hdi céia van thép E = 2,1.10¢ kG/em?

4 4
Tacs: f=p sl =0,0138.~Q’1—-5§—w::"5()~—3—=0,1cm<[f]:--£—=—5—0—=0,2 om
ES 2,1.10%.0,4 250 250

Vay thoa mén diéu kién vé d6 ving giira nhip cla thép ban.
3.3.3.4 Kiém tra kha niing chiu lyc cua thép suon ngang:

Céc thép sudn ngang dugc xem nhur 13 dim lién tuc ké trén céc gbi 1a cac thép sudm
diing

Thép suon ngang chiu ap luc clia bétong lon nhét ca chiéu dai thanh thép. Vi vay

momen udn & céc tiet dién cta no (trén Im bé rong) dugc xéc dinh theo cong thirc sau:

2 _ 12 2 212
M“maxznqux(a Sb J+nqu%=nxﬂlluxbx[33 b J

24
Trong do:
. a: Khoéng cach giita cac thép suon ding 2=50cm = 0.5m
. b: Khodng céch giita céc thép sudn ngang b=50cm = 0.5m
.q, =P, xb
Puax : Ap luc 16p nhét ctia bétong tic dung 18n sudn ngang.

Mormen 16n nhét tai gitta nhip a:

2 2 2z _ 2
M* _=nP, b 3a” -b ~1,3.3770.0,5. 30,5 0,5 —51,05 kG.m
24 24




" 2000

2000

4500

| —_—

Chon thép sudn ngang 13 loai thép gbe L75x75x5 ¢6 céc théng s6 sau day:
+ F = 7,39¢m?
+ Jx= 39 5¢m?
+ix=23lem
+ Wy=17.1cm?
+z=2,02 cm
Kiém tra didu kién vé cwomg dé:

M
max
— MK Ru

G max W

( V&i Ru: 1 cudng do tinh toan cia thép khi chiu udn: Ru= 2100 kG/cm? )

_51,05.10°

:>G Hik
' 17,1

=298,54 kG /cm® <R =2100 kG /cm®

Viy sudn ngang dam béo thoa mén diéu kién vé cuong d

3.3.3.5 Kiém todn khé ndng chiu luc cua thép suon dimg:

Céc thép suon dimg duge xem nhu 13 dim 1ién tuc ké trén céc gbi 1a cac thép suon
dung

Phan lwe gbi do sudn ngang tac dyung lén suon dimg

R = ql.(Za -b)= P..b.(2a~ b) =3770.0, 5.(2.0, 5~ {).5) =942,5 k(G=9,425 kN

Luc phén bé ¢6 hinh riing cua gbm cac biéu db tam gidc can chidu réng day b va
chiéu cao 12 Pa.b dé don gian ta quy ddi vé hinh chir nhat.

P,b  529,62.0,5

=4 =132,4 kG /m

Momen ubn tai gitta nhip dugc xéc dinh theo cong thirc sau diy;
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B(i-1) (i i :
M = n.R.[——(—I——-—) — b.(i— — -l—t:iﬂ +14, B
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4 4 8 8
Trong do:
.i: S khoang trong chiéu rong B => i = B/0,5 = 2/0,5=4
. B: Khoang cach ma ta cén tinh B = 2m

Momen 16n nhét tai gitra nhip la:

2.(4-1 2 :
MY m1,3.942,5.[(—4_2mG,Sx(%—%g}]+l,3.l32,4.%m9,48 kG.m

: 2000 y
| i

Chon thép sudn ngang Ia loai thép goc L75x75x5 ¢6 céc thong s6 sau déy:
+F = 7,39cm? |
+ Jx=139,5cm*
+ix=2,3lcm
+ Wx=17.1cm?
+z=2,02 cm

Kiém tra didu kién vé& cudng do:

+ Ry: 14 cuong d tinh toan ctia thép khi chju ubn: Ru= 2100(kG/cm?)

_9,48.10°

max
17,

=55,44 kG /em® <R ,=2100 kG / cm’

Véy thoa sudn dimg théa min didu kién vé cudng do
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3.3.3.6 Kiém tra kha ndng chiu lec ciia thanh gidng:

Thanh cing duoe bd tri tai cac vi tri giao nhau cta sudn dimg va ngang (B tri theo
dang hoa mai)

50

50
150

L

£0

50 | s 1 s | so
L] ] A
200

Di¢n tich chiu phan lue ngang clia bé tong tuoi ca thanh céng:
F,=2al1=2.0,5.0,5=0,5 m’
Luc kéo tac dung 1én thanh cing:
T=nP,F=1,3.529,62.0,5=344,253 kG
Chon thanh ciing ® =12 ¢6 Fa= 1,13 cm?;, Ro=1900 kG/cm?
Diéu kién bén ca thanh cing;

G =1_<_R9 =1900(kG / cm?)
F

344,253
O =
1,13

=304,65 kG /cm® <R, =1900 kG /em”

Viy thanh cang dam bao kha ning chiu luc.
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