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. SO LIEU BAT BUOC

Téi trong thiét & . 0.5HL93 va tai trong by hanh 300K g/m2
M3 d& dia chdt @ 14 _Dia Chat

1. SO LIEU TU CHON: GVHD va SV chon mét trong cac phuong an sau: (danh déu dé chon)
1.1 Nhém cdu co ban :

Tén dé tai :

Thidt ké ciu dim BTCT DUL, nhip gién don, tiét dién I ciing sau.
Chleu dai toan ddm : 34m Qﬁp song v
Bé rong phin xechay @ 10m B rong 1& bo hanh  : 2x0.75m

11.2 Nhém cdu ndng cao : ddanh ddu vao 6 dé chon mot trong cde dé tai sau :

+ | Thiét ké chu dim dim hop phin doan lip ghép trén da gido di dgng, nhip gidn don.

Chidu dai toan ddm : 22m Cap song . Song chp VI ]
Bé rong phén xechay : 11.5m Béronglé bd hanh  : 2x1.25m

¢ Thlet ké cAu dAm ban lap ghép nhip gian don. don. - 1r '
Chiéu dai tog dam @ 20m N Cap song g Sﬁng_c;fQV_Ii_ g =4
Bé rong phan xechay : 9m Bé rong 18 by hanh 2x1.25m

¢+ | Thiét ké cAiu BTCTDUL nhip lién tuc thi cong theo phuong phap dic hing cin bang
Chiéu dai dai nhip chinh chinh : 73m e B Cap song @ Song ¢ cap I
B& rong phan xechay : 13m Bé rong 18 bo hanh  : 2x1.5m

¢ Thlet ke chu dim am thép lién hop ban bian BTCT nhip lién tuc. . = ) . i
7Ch1eu dai Dhlp chinh  : 80m . Cap song .~ Songcap I 1
Bé rong phan Xe chay : 10m Bé rong 1é by hanh  : 2x1. S5m

+ | Thiét ké cAu vom bng thep nhdi bé 8 tong. BRI -
Chu_ai dai nhip chinh ;. 65m. L Cap song Séng Célﬂl_ir
B2 rong phi‘m xechay : 1llm Béronglé bo hanh @ 2xI1 Sm

¢ Thlet ké ci ciu dan thép. 1= B
E}E“ dai nhgp_chmh 99m Cap song :j)_rgcép 0
B& rong phin xechay @ 10m B& rong 18 bp hanh _ : Khong c6 18 di bd

Chiéu dai nhip chinh T 76m f‘ap song . Séng cap 11

o | Thiét ké cAu dim BTCT DUL nhip lién tuc, dic trén da giao di dong.

Bé rong phin xe chay @ 10m Bérong 18 bo hanh @ 2xIm




v [Thiét ké ciu diy ving. - - ]
Chidu dai nhip chinh  : 258m Cﬁs@g — . Séng ch chp 1
Bé rong phin xe chay 18.5m Bé rong 18 bd hanh 2x1.25m
¢ ’_I‘Liét ké ciu diy vong. - o - ]
Chié‘:u dai nhip chinh -1 323m - Cap song . Séng chp r
B& rong phan xe chay 19.5m Bé rong 18 bd hanh : 2x1.25m
[1.3 Loai cdu khdc : Theo d& xuét ctia gido vién hudng dan.
L L L I————————emery et R TS S i
ChiBwaRL. . oyenvsssernssmomeres B& rong xe chay:  ......... Béronglébohanh: ...
1. MAT CAT NGANG SONG: GVHD va SV chon mdt trong cac mét cit song sau:
JI1.1 Mt cdit séng va so liéu thity vin (1): MNCN : 23.74m
MNTT 21.28m
MCTN 17.33m
CBTN 24.66 22.82 19.73 14.92 15.14 15.72 19.43 22.92 24.46
CLLE [ w7 | 17 | 17 | 1 17 17 17 17
1/CQC Cl C2 C3 C4 C5 C6 C7 C8 C9
111.2 Miit céit song va s licu thily vin (2): “MNCN : 24.9m
MNTT 23.09m
MCTN 19.96m
CPTN 24.87 24.93 21.24 18.67 16.69 18.67 21.34 24.13 25.27
CLLE [ g% 2 | 21 | 2 27 27 27 27
T/COC Cl C2 C3 C4 C5 C6 C7 C8 C9
111.3 Mt céit song va s6 liéu thiy van (3): MNCN : 22.88m
MNTT 20.3m
MCTN 18.04m
CDTN 22.88 22.88 17.72 14.44 11.36 13.64 18.22 21.88 22.88
CLLE [ 100 | 109 109 109 | 109 09 | 109 | 109 |
|T/COC Cl C2 C3 C4 C5 C6 C7 C8 C9
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TN: TK CAU DUL I CANG SAU GVHD: TS. NGUYEN TUAN ANH
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L 1

D& cirong thre N, ..ooovirmmriimerinrrrrer e RTTTTISTOTOTUIO |

PHAN THU NHAT
sO LIEU PO AN THIET KB
1.1 QUE 10 NG TR .cresrvrsersmrnsssssessosss s s s s e
1.2 Noi dung va tiéu chuan k¥ thudt FRIBE KB v eeeereeseeraseee s
1.3 Dac d1em U8 (8 CNAL 1ooovvvesevereesssrsssssssessscssssessss s
13,1 DA CHAL feveevrrressseessessessas s T
1.4 Cao 0 myc nude FRIEE KB oovvreeevesvseesiseesiess s 2
PHAN THU HAI
THIET KE SO BO VA SO SANT HAI PHUONG AN CAU
CHUONG I: PHUONG ANT
CAU DAM GIAN BON BE TONG COT THEP DU UNG LUC, TIET DIEN 1
CANG SAU
12 I CAUE oo soe s s 58 8
3 T AL woessveseesoresess s S 9
1.4 Céc dFC trung VAL AU ST AUNG? wovvevecemesmsmsssssssssssssssnermremm 9
1.4.1-Phuong 4n thi cong chll B0 evtesremreresnssas s 11
LA D] T8 CRIC thi CONEerrrrsressmmisersrisssmsssssssssssimsssst s 11
1.4.2 Bién phap thi cong mdt sb hang myc chu QA0 woveeerereesererrmresssnsasss s 12
1.4.3 Cong nghé thi cong coc khoan nhOl BTCT .o 12
| 44 Thi 680 trty MO TT, M oriirsessssrssssisssmsssssss s 13
AL THL GONE MG ovverreeevarsrmsssserssesssmsssssssssss s 13
1 AAD TIE CORE I werrrrmmremesrersssemssrersssssmmsassss s oo 13
1.4.5 Cong nghé thi cong QBT DAN EBNE wovreverserereeessmsmmsresesesssssssrssssssss s 16
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bA

| 4.6 CONE TAC KN CO GilMLvrrvvrrnrsssresssnessestsmss s e 17
{ 4.7 Thi cong lan can, 18 b3 hAND, 1P PR cworssrsrsrsssr s 17
| 4.8 Thi cong dudng 2 du RN SR B R R R 17

CHUONG II: PHUONG AN 2
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YT O R 19
2.2 Tru B e 19
23 Céac dic trung vat QU ST AUEE oversevrsssrsesrsssssss s s 19
R P T ———EERE 21

74.1 Thanh lan €an.......correnses .................................................................... 21

5479 COEIAN CAILE worerersorsessssessssss st e s 21
2.5 Banmat R 22
2.6  Kich thudc QAN ENED e crerererismsssensssssess s 23
57 ICHE GO G corsereeerorsessessssesss s s s e 23
58 GBE AU seesrrssssoso e 23
T T S 24
P VTYE U 24
TR s S ———E 25
512 CHULARO MONGerrererrrrsrseressst st s s 26
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bA

39 DGL VORGP corrrrsessosrsnesses st 28
4. PhUODE AN T CONG. wvirerrrenserssssssssmmmssssss s e 28
UL T IO Eh COIG coervverrore s s 28
472 Bién phap thi cong mot 56 hang MUC Chil 4RO we.erverwnrrmssermsssmssessess e 29
491 Céng nghé thi cong coc khoan BB BTCT woorcseresesesemsssssesessmssanssessnssss 29
4272 Cong tac thir CoC..wereense: e eeeeeeaeieeereres eSS 30
43 Thi cong try MO TT, Moot s s 30
PRI T T —— R 30
3 Thil CORE I creererevrnssssssssssessssssesssssssss s 31
44 CONEHACKRE CO BB crviiuwcrmsssersissmmsssssssssss s 34
4.5 Thicong lan can, 12 5O HANK, 1P PHUL.wosrrevmmrimssmsessemmssssesesssssmssem e 34
5 Thi cong dudng 2 QAU CAUL ovevereveeesssnerecssessssere RS sE ESE 35
, CHUONG 1l )
SO SANH LUA CHON PHUONG AN
31 VB K THUR s 37
32 VeMy QUAIL oereerrs oo s s 37
33V AUy (U DAO QUBNEGrvorrsserssssssrssnsssses s s s e 37
3.4 Kk}é ning st dung vat 16U (i@ PIUGRE cvoveseersmsmsrsssssssmmsss s 38
35 B IUAN cererrersseresessssess s s s 38
PHAN THU BA
THIET KE KY THUAT

CHUGNG I: SO LIEU THIET KE

CHUGNG 1: SO LIEU THIET KE
1.1. KicH THUGC CO L ANG oooosses s es s
19 THONG SO VAT LIEUL corctressssssesssssssssssstess s e
1.3. CHON KiCH THUGC SO BO: eeroiseeressccmmrssssmssssssssssssssssissss st e
1.3.1. AT TR oo e S

.............................................................................................................

1.3.3. Ban mit cau:




GVHD: TS. NGUYEN TUAN ANH

DATN: TK CAUDUL 1 CANG SAU

CHUGNG 1I: LAN CAN _LE BO HANH

1 LA G s 42
L Ta GAI: s 42
2.1.1.1. Tai trong tac dung lén (RANR LA CAILE 1ovnesarsrsssmmsssmsssssssssssmss st 42
2.1.1.2. Noi lyc cua CRAND AT A coveeveseeinreassasssssessmssssss s 43
7.1.1.3. Kiém tra kba néng chiu lwc cia thanh JATL CATL +evrernemvamnssnsnsnsmsasesusnsnsssss s 44
1 10 COLIAN CAN: o 45
g OB DO 52
2.3.1. Xac dinh M_: (Tinh trén 1 mm T, PR RARRERREERUULESS 53
)32 X Qi M H s 55
23.3. Chidu dai dudng iy (L) 56
9 3.4, Kiém tra trugt cha lan can va ban mat TS ST R e 57
5 4Thiét ké 12 b hanh (tinh 1000mm QREY: v 61
L A 120 VA RO IG: s 61
38 51 OB NG s 61
5 4.3, Kiém toan & trang théi gidl han SE QUREL . corereresrssssessmsneeses e veenaassasasaenesen 62
2.5.4. Ung suét cho phcp trong GO NG vvrrsrsreresesssssmmsssasess s 63
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3.3.1. thi trong thc dung 111 DAN CONEXOTL crersrssssesmrsssssssssssssssssssssss st 65
5 3L G0 (e 65
1312 BORE GRS st 67
135 101 6 NG COMEOIN: s 68
*3 4. tinh ndi lyc cho DAL QAT GRS orevererssressmssss s 68
3 4.1. finh tai va ndi lyc do tinh (B 46 AUNg 180 DAN QAN wreerimirenssss s 68
L1 G0 e 68
1 AL 2 D00 G s e 69
3 4.2, hoat tai va ndl lyc do hoat tai tac dung lén ban KT Te s LTINS L 70
3 42,1, xét trudmg hop 1 Chi €6 1 BANN XE: cvvmsssrmmmmssseomsrsssnssessessers s s 70
3 4.2.2. xét trudmg hop 2 (€6 2 BAR XE): wovscvrrssrsssmssssmmssssmssssess 72
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3.6.1. thiét ké cho phan ban chiu OIIEN AN covrveeremsasressrsssssassssemess s s 74
3.6.2. thiét ké cho phﬁn ban chitl MOMEN QUONE: coosvrrsesssssrmsesss s o 75
3.6.3. thiét Kké cbt thép theo phuong AOC CAUS worrerrcsmesirresessrssssessssssssssssssss s 77
37, kiém tra nit cho ban mat ALY oo oeve s s 77
3.7.1. kidm tra nat voi PUOIEN AITY: wevevernrreesesmsrresess s 77
3.7.2. kiém tra nit T P T T 79
e g1
s NG 81
4.1. cac s6 lidu T TGN oo e 81
4.2. xac dinh ndi luc tac dung lén S 81
4.2.1. x4c dinh noi lyc do tinh tai tac dung én QAN IUZANES ovvsneremmssemsssmsssms im0 81
4.2.2. Xac dinh no1 luc do hoat tai tac dung 161 QAT NEANE correerssrresemsressmesemsreee e 82
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4221, Xéc dinh hé 56 phan bd tai trong ( & ) cvereereresssssssssssssimmemmmmmmmerimesmeseeees 82
4.2.2.2. Xac dinh ndi luc tac dung 1én de:“lm ngang do xe 2 truc hoic xe 3 truc: .... 82
4.2.2.3. Xac dinh n6i lyc tac dung Ién dam ngang do tai trong 1an: ... 85
4.2.2.4. T6 hop ndi luc ‘do hoat tai tac dung 1€n AN NEANE coevveeeverecssersrsmsessnnies 86
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4.3.1. tai mat cat T R 88
4.3.2. tal mat cat QI T v seosssses s s g9
4.4. kiem toan HUTE CHO AT TUZANE: 1voveereearmserssressrsssset s simsdtan st e 90
441, Kiém tra 1t VT MOMEN QMM woveciirmessissssmmsnsstrsss s e 90
4.4.2. kiém tra it vGi momen QUM cvoorevsrerecmreresssbe e 92
4.5. tinh ¢bt dai cho dam ngang: .......... A 93
4.5.1. lyc cat do tinh tai tac dung 18n dam DEANET ceervmrimsssrrerms s 93
4.5.2. Tye cat do hoat,téi tac dung 1én dam Nangi.......c.eeees it 95
4.5.3. tong hop luc cat do tinh tai va hoat tai tdc dung 1€n dam NEANE: .eceweewereremreneress 98
4 5.4, tinh 10AN COt AT .vrerrrireeres s ereseiibereeeeaanan 99
CHUONGV ............................................................................................... 103
DAM CHINH........ e e 103
5 1. cAc 56 1180 dAM ChINNL oo 103
5.1.1. chon so bg kich thude dAm chil: coeereneseennns ST T TV TR TOU RO UUUORUROPPRO 103
5.1.2. tiét dién tinh doi: 105
52 TAI TRONG — HF SO PHAN BO NGANG: cccvvvssssvvsrrsssmissssss s 106
591, XAC diNh CAC 1A TIOIE: 1ovunrrererssrmssssssere s 106
S0 11 TTOR GALevereverrseresremeessensssm s s s 106
59.1.1.1. Xéc dinh trong lugng ban than dam chll ceweeesssmsessseeess 106
52.1.1.3. Tai trong 16p phit (DW) e 108
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§5.9.1.2. HOBL AL 1oeveorireeremsssee s 109
599, Xac dinh he §6 PhAn BO NEANE: ccvvcvrvrrreisissssinmmmsssssssss s 110
U O OO ORISR PO OIS LT LI L 110
59.2.1. Phuong phap Dam Don
522,11, DA ITOME: wrrrcrrrrsssscressssmssssssisss s 110
s L ——————— SR 113
5.3. NOI LUC - TO HOP NOL LUC THEO CAC TTGH o oeemrereereiseeisnsseessenes 114
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53,2, NOI LUC DO HOAT TATicrisressersssssmssssintsoss st e 120
5.3.2.1. Mbmen do hoat ti tac dung 161 QAN o eereecsensnrsemsnennnasene 120
5320, TG CAE wovsrsseserssssrssss s s 123

53,3, T8 B BOGE HAL: vosevnerrssssssesseorsrss st oo 0 125
5 3.3, 1 . IMIOINICIL: . vvveveescrsnessomssrs s S 125
5.3.3.2. LUC CALL ovnvnrereamsnnreneioes e 126

5 4. TO HOP TINH TAI VA HOAT TAT it 127
5 41 VLOTIEIY, cvvvoesnrssesessnsssssnssess s s s 127
54,2, LC GALL cvrorssmsessscorsssssosssess oo 0 127
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13
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W

LOI CAM ON
Trong ndm nam qua em rit han hanh dugc hoc tai truong Pai Hoc Giao Thong
Van Tai TP.HCM. Trudng da tao diéu kién cho em hoc hoi nhitng kién thic quan
trong va nhitng kinh nghiém quy bau, rén luyén tac phong va phong cach lam ngudi,

d6 12 vén kién thie quy bau va hanh trang dé em budc vao doi.

Em vb clng cdm on ban gidam hiu truong, cam on tt ca céc thdy c6 Khoa
Cong Trinh dac biét 1 thiy c6 trong b mon CAu Him da tan tinh gitp d& va chi bdo
em trong sudt qua trinh hoc tép va hoin thanh luan 4n.t6t nghiép. Em xin chén thanh
cdm on dén thay Lé Hdng Lam d3 tn tinh hudng dan em trong subt qua trinh em hoan

thanh ludn 4n vira qua.

Vi lugng kién thire con han ché do vy nhiing thidu s6t khong thé tranh khoi
trong qué trinh 1am d& tai, em xin dwgc don nhén nhing 10i phé binh cla quy thiy cb

clng céc ban d€ von kien thirc cia em ngay cang hoan thi¢én hon.

Loi cubi em xin kinh chic toan theé Quy Théy C6 101 chiic sire khoe va hanh

phuc.
TP. HCM, Ngay 19 thang 6 ndm 2019

Sinh vién thic hién

Ppd Thanh Vin




CHUONG 1. GIOI THIEU CHUNG

1.1 Qui mé cdng trinh

Clu duge thidt ké danh cho dudng 6 t6 12 1 cbng trinh vinh ciru

1.2 Noi dung va titu chuén ky thuit thiét ké:
Bé rong cAu: 12 m |
+ B2 rong mit dudng xe chay: 10 m
+ L& b6 hanh: 2x0.75 m
+ Lancan:2x025m=0.5m
Chidudai toan ddm : 34m
- Tai trong thiét ké:
+ 0.5 HL93, tai trong ngudi, theo tiéu chuin TCN 11823-2017

+ Tai trong gi6 co ban: 25 m/s
- Thn sudt 1 thiét ké: Clu duge thiét ké voi thn sult 1t 5%
- Quy pham thiét ké:

+ Tiéu chuén thiét ké cAu cAu TCN 11823-2017

1.3 Dic diém vé dia chit:

Qua cong tac khao sat hién trudng va thi nghiém trong phong cau trac dia tang cda khu
vuc xdy dyung cau gom cdc 16p sau:

1.3.1 Pia chit :

Lép s& 01: Sét mau xam den, xdm xanh, trang thai chay, xut hién & t4t ca céc 16 khoan.
Chiéu day 16p 3.9m

Lép s6 02: Sét mau ndu do, xam tring, xam xanh, trang thai nira cing, xuét hién & héu hét
cac 16 khoan. Chiéu day 16p 2.5m

Lép & 03: Sét cat mau xam vang, xam xanh, héng phat, d6i chd 14n & cat, trang thai déo
mém dén déo cimg. Lop nay phan bo hau hét trong céc 15 khoan ciu. Bé day 1ép 4.1m
M&dt s chi tiéu co-1y nhu sau:

Lép so 04: Cat hat trung mau xam vang, xam trang, d6i chd 14n soi san va bt sét, ket clu

: ?‘“_m_aﬁfVﬁﬁ_d’én—Cﬁﬁffté phay phﬁn—bé)“t'r-eﬂg—tﬁt-Gé—@écml5.k.h.0an_.cﬁu,___B_é__d_a_y 16p32.79m



Lép s6 5: Sét cat mau xam vang, xam xanh, déi chd lan sOi san, trang thai déo cling dén
ntra cing. Lép nay phan bd rai rac doc theo chiéu dai ciu trén phan 16n c4c 18 khoan. B&
day 16p 5.00m

Lép sb 06: Cat hat trung dén hat bui mau x4m xanh, vang xdm, doi chd lan sOi san va bor
sét két cau chat vira dén chit. L&p nay phan b trong tat ca céc 15 khoan ciu & phan cubi
cac 16 khoan. Chiéu day chua xac dinh

Mot sb chi ticu co-ly nhu sau:

1.4 Cao dé muc nwée thiét ké:

Muc nuéc thép nhit 11,733 m
Muc nurée cao nhét 129,55 m

Muec nude théng thuyén ;23,74 m



PATN: TK CAUBTCT DUL 1 CANG SAU GVHD: TS. LE HONG LAM

PHAN THU HAI
THIET KE SO BO VA SO SANH HAT PHUONG AN CAU

CHUONG I: PHUONG AN 1
CAU DAM GIAN DON BE TONG CcOT THEP
DU UNG LUC, TIET DIEN] CANG SAU

1.1 Chon so db két ciu nhip:

- Mit céit ngang két cdu nhip gdm 6 dam chir I {cang sau)
- Khoéng céch cac dam 14 2000mm

- Chiéu dai m&i ddm 34000 mm

- S6 nhip: 3 nhip

- Chi2u cao mdi dam 1a 1400 mm.

- Dim ngang bang bé tong cbt thép db tai chd

- Ban mit ciu diy 200 mm

- Lép phong nude day 5 mm

- Lap tao phing day 20 mm

~ L&p phit mat ciu bing bé tong Asphalt day 75 mm
- Thanh va try lan can lam bing thép CT3 c6 ma kém

_ Gbi cAu sir dung gbi cao su c6 ban thép

SVTH: PO THANH VAN MSSV:1151110227 3
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M

SVTH: PO THANH VAN MSSV:1151110227




LTTOLTISTI:ASSIN

NVA HNVHL

0@ *HLLA

i (4 |
BT y 3 EF] o f 3 o f =S —
# _
3 |
. — == T,
E:é@§& gz T __._ :
wig opnu Sugyd 491 R LN g
wag Feydse Bugn §4 2% L Lm
o £l
qa00} ! 21 [£3
—_
.43
08 1AL
e
1¥D ONVON 1¥0 1YW

v vt At ATT T COT CTITADND

AYS ONVO L INA INTENYRLN

S

S



9

LTTOTTISIT-ASSIN NYA HNVHL O@ ‘HIAS

LD D 23t
L¥HN DMC- 5 1 ONYA 1 W

QN L#H L @ L. SH_.
D1 VAN [YHL ONvL %

*LYHN S 200 YN LyD 138 @
LIHO N3 1 LD atyo 130 @ !

NNHL VS 4y

il SHTT 4N HL NI Z
LIl onvsl et eyx e oy 13 @ \\k\v
Ui “{1N FHL DN

O £ ONGH NN nywy
JUHL T WS IGS N 138 @ M

wEany: vong 3enge (DEZ T

KA HD¥O Ny}
DNz YW 1Y) aya Lya

o e——
E%m._w.whzz

ieH

WIATHL NG vy

anesl

T

052 31
CYO ONNHD 41 08

'!’!’f G —
WVIDNQH 971°S1 :QHAD

VS DNYD 110d 1019 OVC 3L NLYGE




l-lll\‘l»]\\ll\ﬁll“lll\l\l‘llllﬂ-‘ll\\\l““]l‘ll‘\‘

LTTOTTISTT-ASSIA NVA HNVHL O@ ‘HLAS

LT ONATT AT QT THAD  AVSONYD LI IDTA NV NN



PO AN TOT NGHIEP GVHD: LE HONG LAM

1.2 M6 ciu:
- Mé céu 1a mé chir U bing bé tong cht thép

- Méng mé 1a mong coc khoan nhdi dudng kinh coc khoan 13 Im, ¢6 6 coc,

chiéu dai mai coc du Kién 20 m

. TO00 .
e 5300 §030 | 100[11[
T T BO TRI CHUNG MO
] TY LE 1/120
af S N

1000 4000 | 1(}{}(_3__i
- 6o
BO TRI CHUNG MO
TY LE 11100
MAT TRUGC MO Ar\ MAT SAU MO
— 6000 .
T
. *x:f@’:-—._.r&lgi‘rjaF
g
l J L_m__..g,, ........... B — - A
iy i [l 1l R
Pﬂ@mﬂﬂ_ ! 4500 mm
P 12000——‘—‘—-——-—%
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pO AN TOT NGHIEP GVHD: LE HONG LAM

1.3 Tru ciu:
- Tru chu 1a try ddc bing bé tong cbt thép, than hep

- Méng tru la mong coc khoan nhdi c6 dudng kinh coc 1a 1m, 6 coc, chidu dai du

kién mdi coc 20 m

86 TRI CHUNG TRY 12
TY LE /100
12000
000, 0 2000 2600 2000 205 woo_J
___,ﬁ__,__uﬂ:_a._rfﬂ—ﬁﬂim___ﬂh_
T %} _|_
g
I H N
g ¢ g
] g |11} S ——— “#hf;]
: L
L0 L8
1500 3900 3000 . 1500
" ,owe —

1.4 Cac dic trung vit li¢u si dung:
- Bé tong:
Cudng do bé tong chiu nén mau hinh tru tai 28 ngay tudi sir dung cho céc két cAu bé

tong cdt thép nhur sau:

110

SVTH: PO THANH VAN ——viisii02 Trang 9




PO AN TOT NGHIEP

GVHD: LE HONG LAM

Két cau

Cudng d6 fc

L

(MPa)
Lan can 30
Ban miit ciu 30
Bén lién tuc nhiét 30
Dém ngang 30
Dam chinh 50
Try va bé try 30
Mb va bé mé 30
Coc khoan nhdi 30
Bé 16ng ngheo va bé tong tao phing | 10

- Cét thép:

+ Thép thuong:
Thép c6 gor ClI, gi6i han chay 300 MPa
Thép ¢o6 go CII, gigi han chay 400 MPa

[ A AT N A
S I YT I T " T I L
MtJ &, \. i For A

Dung loai tao tr ching thip: Dy = 12.7 mm
Cudng do chiu kéo tiéu chuin: fou = 1860 MPa

Dién tich 1 tao cap: Aps1 = 100.1 mm?

SVTH: PO THANH VAN

MSSV:1151110227

Trang 10



PO AN TOT NGHIEP GVHD: LE HONG LAM

Modul dan h01 cua cap: EpS = 197000 Mpa

- Chidu day 16p bé tong bao VE:

B Kt chu Chidu day tdi thiéu lop
bé tong bao vé (mm)
Lan can 50
Ban mét cau 40
DAam ngang 50
Dam chinh 50
Tru chu va md cau 50
Bé md va bé tru 75
Coc khoan nhdi 75 |

1.4.1 Phwong an thi cong chi dao

1.4.1.1 Tb chire thi cong
- Dam bao giao thong
+ Bién phap an toan giao théng dudng thuy
+ Bién phap an toan giao théng dudng bod
_éu chu vét liéu chii yéu va td chirc van chuyén

+ Pi voi bé tong nhya: Theo qui trinh thi cong va nghiém thu mat dudong bé
tong nhya 22 TCN-249- 98, dung bé tong nhua nong hat trung déi vai lop dudi day
7em va bé tong nhua néng chat, hat nho dbi voi 1op trén day Som, nhua dudng diung

loai ¢ tri s d6 kim lan 60/70.

+ Dbi véi voi cap phm & dam: Dung cAp phm da dam loai 1, theo quy trinh thi
cong va nghiém thu 16p chp phdi da dam trong Két chu 40 duomg 6 16 22 TCN- 252-98.

——r Vol dintrbim: Bing-nhya-pha-diu

+ Cat dép: dung cét min trd 1€n.

SvIT: DO THANH VAN SSvillsil0227 “Trang 11




PO AN TOT NGHIEP GVHD: LE HONG LAM
+ Vai dia k¥ thuat; Diing loai vai dja ky thudt theo quy trinh khao sat thiét ké
nén dudng 6 t6 dip trén dit yéu 22 TCN 262-2000.

+ Dé dam db be tong: ding d4 co dudng kinh D,,,,= 2.5¢cm pht hgp v6i TCVN
1771-86 va TCVN 4453-1995.

+ Cat ding cho bé tong: ding cat song pha hop véi TCVN 770-86 va TCVN
4453-1995.

+ Ximing: ding xi mang portland PC40 — PC50 cho két cdu dim cha, PC - 30

cho két chu mé tru va céc phin con lai ctia két cAu nhip, phit hop véi TCVN 2682 -
1992,

- Mt bang thi cong

+ Trudc khi thi cong cin tién hanh gidi phong mit bing, £idi tda nha cira, cac
cong trinh kién tric va co sé ha téng k¥ thuat khac nhu dién Iyc, thong tin lién lac...
bay 1a 1 bude quan trong va rét phirc tap cin thuc hi¢n trude tién va nén két thae trude
khi thi céng céng trinh.

- Cong téc chudn bi

+Thu don mat bﬁng sau giai toa, thao d& cac cdng trinh cii dé lai, chit cdy, dao
ge...

+Khdi phuc coc, chuin bi duong cong vu, xdy dung nha xudng,

b4 tri céc bai
tap ket vét liéu, mat bang cong truong,

cung cdp dién, nuée...
1.4.2 Bién phap thi cong méot s6 hang myec chii dao

1.4.3 Céng nghé thi cong coc khoan nhdi BTCT
Trinh ty thi ¢éng coc khoan nhdj dugc thuc hién theo 6 buge sau:
- Buée 1: Tién hanh ha éng vach thép bfmg bia rung va khoan l4y dat bén trong
dén cao d9 thiét ké. Git én din

h thanh vach dét trong qtia trinh khoan tao 18 bang vira
Bentonite, riéng dbi véi thi cdng coc try gitta séng viéc sty dyng Bentonite hay khéng
tiy thugce vao thiét bj khoan do chi thuin tay khoan vao da.

- Bude 2 X ly cdn ling duei day 10 khoan bang théi rira két hon vAi kit Tadn
£¢ 4Gt bun iau beniovniie.

- Budce 3 : Ha khung cét thép coc vao trong long 15 khoan.

- Budc 4 : Kiém tra lai cao do ddy 16 khoan, mirc do

sach bim, tap chét & day 15
khoan 15 phit truéc khi dé be tong.

SVTH: PO THANH VAN MSSV:LISIT022T



pO AN TOT NGHIEP GVHD: LE HONG LAM

l4p long 15 khoan theo phuong phap via dang rut bng

- Bude 5 : D6 bé tdng
g tir tram trdn toi

thing dimg: Bé tong dung loai thuong pham chd bang xe chuyén dun
hién trudng.

_ Budc 6 : Kiém tra chat lugng coc sau Kkhi thi cong va hoan thién coc.
Cong tac thir coc

_ Tt ca cac coc déu phai siéu am kiém tra coc trén tat ca cac mit cat.
- Du kién khoéng 5% s6 coc s& duoc kiCm tra bb sung bang khoan 1ay mau va
nén mau trén sudt chiéu dai coc hoiic gd PIT néu trong qué trinh thi cong coc ¢6 hién
tugng bat thudng va két quia siéu am cQC phat hién ¢6 nhitng dau hiéu nghi ngai.

1.4.4 Thi cong try, mé T1, M1

1.4.4.1 Thicong mo:

- P4 bé tong bé mo

+ Sau khi thi cong hét céc coc trong mong (6 coc) trong méng tién hanh rung ha

coc van thép.
db 16p d4 hoc, rai 16p da dam cat dem day 10cm.

+ Tién hanh dao hd méng,
g tao phing ddy 10cm. P bé téng 1ot day

Pap déu coc, v sinh mong. P 16p bétdén
mong.
+ Lap dung da giao cbp pha, cbt thép bé mong.

h d6 bétong (bétong dugc vén chuyén tir tram tron dén vi tri thi cong

+ Tién han
vai viée dam.

¢ Mix va dung may bom bom vao vi tri md) két hop

bang x
cbt thép tién hanh db bétdng

+ Khi bétong dat cudong do. Lap dung cbp pha,
fuong than, tuong ddumb ...

+ Db bé tong than mb

+ D6 bé tong tudng dinh

+ Hoan thién mo

1.4.4.2 Thicong tru:

‘ - Cong tac thi cong mong, bé try
anh rung ha coc van thep. Lap dit

I E— S‘au—khi-‘-th-i—eéng—hét caccoc frong mong tién h
hé thanh gidng D32.

+ Db 1op cat dém dén cao dd. D6 bétong bi day day 1m.
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+ Bétong dat cudng d6, hut nude hé mong. Lip dit téng khung chéng.

+ Tric dac dé Idy cao dd dép déu coc. Dap diu coc, dén gln vi tri thidt ké thi
tia, vé& sinh hd mong, db bétdng tao phing diy 10cm.

+ Lip dung da gido, cdp pha, bé mong.

+ Tién hanh d4 bétong (bétong duoc véan chuyén tir tram (ron dén vi tri thi cong
bing xe Mix va ding may bom bom vao vi tri) két hop vei viéc dam. Sau khj dé
bétdng xong, tién hanh lam mat, tao nham taj khép chan try dé che dé béténg than try.

+ Cém sdt cho dé chéng cbp pha thén.

+ Tién hanh bio dudng bing cach pht céc 16p vai bé c6 tuwéi Am,

+ Theo qui dinh thi khoang 3 ngay ¢6 thé thao cbp pha.

+ Cht y ludn dam bao ¢6 tim che trong lic dé bétdng (phong khij trei mua).
- Cong téc thi céng than tru

+ V& sinh ¢ép pha thén, tra diu chéng dinh.

+ Tién hanh cit, uén, bo cét thép, 1am 1dng thép dinh hinh & mit dit, 1am cac
thanh giing dé Iéng thép én dinh,

+Duing xe cdu cdu long thép vao vi tri chan bé, tién hanh ndi buge.

+ Ding ciu lép dat cép pha thén, lép xong cép pha nao thi thdo thanh giéng (6
do.

+ La”ip dat cac thanh chéng; cac éng nhua va cic ti bul6éng dé cb dinh khudn va
thuén tién cho vigc thi cong va lip dat cbp pha dot sau.

+ Tric dac, kiém tra huéng, cu ly, didu chinh cho ding thiét ké béng cach diéu
chinh cac thanh chéng.

*+ Dung keo silicon trét bit cic khe hé cita khuén, lap céc ké bétong,
+ Gin céde nep chi (chd dimng caa bétdéng, médi dbt than cao 4m).
+ Tudi nuée vao bétong thén tru da lam nham,

+ Diing may bom bétdng herm vian wi o1 Lo o el 480 Vi Wi ngp ol, kél

o

hop véi viée dam.
+Chu y luén dam bao c6 tAm che khi tréi mura.
+ Tao nham bé mit tru, sau do bao duong,

+Khodng 3 ngay ¢6 thé thao cdp pha than, bao dudng (tuéi nude lén than try).
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+ Vé sinh cbp pha, tra diu dé chéng dinh v6i bétdng d& chuin bi cho dot dé ké
tiép.

+ Lgp lai trinh ty thi cong nhur 46t than tru thir hai, va \ap dit cac bng ti 16n dé
cho thi cong xa mii.

+ Trhe dac didm dimg khép ndi than try véi xa mii.

+ Vé sinh khu vuc bén trong than try.

+ Tién hanh tu6i nuéce, bom bétong, lam nham bé mit, bao duong. Tao ddc tir

tim tru dén mép ngoai than try 14 10%
+ Khi bétdng dii cuong do (khoang 3 ngdy sau) théo cbp pha.
- Thi cong xa mil
+ Tién hanh cét udp, bo cbt thép, b6 tri céc thanh gidng.
+ Lap dat conxon chif A vio ti thép dd chd & phén thén tru.
+ Léap dat cac thép chit I 1én conxon.
+ Vé sinh céac cbp pha, tra dAu 1én cbp pha dé khong dinh v6i bétong.

+ Lap dat cbp pha day da dinh hinh tir trude & mat dét, dung chu céu 1én, sau do
han ¢b dinh lai.

+ Tric doc, 1ay huong, cu li, cao d0.
+ Dung doi can chinh chd 1 voi conxon.

+ Lbng thép dugc lap dat & mat dAt nhu thiét ké. Ding cAu trén xa lan céu 16ng

thép, by vao dung vi tr thibt ké.

+ Lap dat cac ¢bp pha bén con lai. Duing thudc thuy can chinh cép pha thang
ding.

+ Sau d6 han cac cbp pha lai, ding cac thanh thép chong cbp pha nhim cb dinh
cbp pha va cling han lai.

+ Tric dac lay vi trf tim gbi va tim xa md, dung day kéo théing dé xac dinh vi tri
dudng tim gbi. Xéac dinh cao do6 db bétong.

+ Dung silicon trét bit kin cac khe hé cua cbp pha, 1ap céc cuc ké bétdng.

+ Dung may bom bétong bétdng bom vao vi tri.

Quy tac do la db tir gifta ra,ket hop véi vide dam. Viée db bétong xa mil chia lam

2 gial doan:
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+ Sau khi dé xong dot 1 (c6 cim sit chy dé dung cép pha d6 dot 2), tao nham
phin tiép xtic gitra 2 giai doan d8, song song do lam mit, bao dudng phén con lai.

+ Theo qui dinh thi cbp pha bén ciia giai doan 1 ¢4 thé thao sau 3 ngay ké tir I
db (trur cbp pha day)

+ Tién hanh thao cdp pha, v¢ sinh khuén, tra d3u.
+ Trdc dac 14y chan khuén dot 2, tim doc, ngang, cao do dé béténg.

+ Lip dit khuén, han cic thanh chéng dé ¢ dinh khuén, ding thude thiy dé
chinh ¢dp pha cho thang dimg, 1ap céc ké bétbng,

+ Kiém tra toan dién,
+ Tién hanh bom bétdng, 1am mit xa mii.
+ Cém sit cher dé chéng truot ddu dam vé phia thip. ( 1)
+ Sau 3 ngay c¢6 thé thio ¢bp pha va tién hanh béo dudng.
+ Con cbp pha day thi sau 7 ngay ké tir ngay dé méi duoc théo,
1.4.5 Cong ngh¢ thi cdng dim bin réng
Trinh ty thi cong két cdu nhip:
Bwée 1: Vian chuyén dim tgi cong truong
- Dim dugc van chuyén tir bai dic (i cong truomg bang xe chuyén dung
- Xa lan 250 tAn ch¢ ddm cho sin neo tai bén
- Dung 02 cdu 20T trén béy cdu dim tir xe ché xubng xa lan,
Buée 2: Lip dit ddm bin réng
- Xa lan 250T ché 4 ddm ban réng dén chan try ( md)
- Ding 02 cdu 20T trén xa lan 100T cdu dim ban réng trén xa lan 2507
- D4m dugce nhic dim 1én tr tir
- Khi dén mii tra. chn dj chirvdn 6y 8 24 35t s vie viwi gdi
- Tiép tuc cAu cdc dim con [ai tuong ty

- Nhip con lai ciing tién hanh ¢y didm nhu trén.

SVTH: PO THANH VAN MSSV:LISLI0227 Trang 16




PO AN TOT NGHIEP GVHD: LE HONG LAM

1.4.6 Céng tac khe co gidn
+ Gia cong cbt thép, gia cong cdp pha

+ Lam mit va bao dudng
1.4.7 Thi cong lan can, 1 b hanh, 1ép phi
-Budc 1 : Thi céng lan can, 18 b6 hanh:
+ Thi cong 1ip dat go lan can dic san.
+ Lap djt van khudn cbt thép phin g lan can db tai chd.
+ Lz"'lp dit lan can, chiéu sang.
+ Lép dat van khudn cbt thép, 44 bé tong gor 18 bd hanh.
+ Lip dit cac tdm dan 18 b9 hanh dtc san.
+ Thi cong 16p vita xi méng trén mit cac tAm dan 18 bo hanh.
- Buéc 2 : Thi cong khe co gian cao su, thodt nudc mat cau.
- Budc 3 : Thi cong 16p phit mat chu.
- Buc 4 : Cong tac hoan thién: Son phén lan...
1.4.8 Thi cong duong 2 diu clu
_Buée 1 : Thi cdng nén dudng

+ Pao dit, vét hitu co dht dao ra cin dugc chuyén di & san 14p vao céc khu
vyc triing. Trudng hop cin chuyén xa, c6 thé gom lai, ding may xic dua 1én xe & 10
van chuyén. Riéng doan dap qua rudng sau khi vét 50cm 16p bun trén mit rudng, tién

hanh trai vai dia k§ thuat 1Oi dép cat day tbi thiéu 80cm.

+ Pép dit: At diip nén duge vén chuyén tir xa dén béng 6 16, dugc san ra
thanh ting 16p bang may 0i va dAm chat. Chiéu day mdi 16p duge xac dinh thy theo
thiét bi ddm nén cu thé, Trong qué trinh dAm nén, cin khéng ché d 4m trong pham vi
cho phép. Phai ludn chiy cong tac thoat nude trén mat nén, nhét 1a trong truong hop
thi céng vao mua mua. Mat ndn nén duge thuang xuyén a0 do6 dbc chn thiét dé thoat

nudc mat tot

+ Hoan thién nén duong : Bao gom cac cong tac : gat dét thira trén ta luy, san

stra mit nén cho ding cao do thiét ké, d4m nén lai néu cén thiét,

- Bude 2 : Thi cong két chu do dudng
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+ Thi cong 16p cdp phébi da dam Lép cp phdi da dam cua két céu 1am méi cin
dugc thi cong thanh timg 16p, chiéu day khéng qué 18 cm.,

+ Thi cong cac 16p bé tong nhya: céc 16p bé tong nhua duoc thi cong béng b6
thiét bj chuyén ding. Trude khi rai bé tong nhya lén mit 16p cip phéi da dim, va ca

trong truong hop rai 16p bé téng nhya sau Ién trén miit I6p bé tong nhya truse da bi
bam bén, cin tudi nhua dinh bam.

+ Cong tac hoan thién : bao g0m cdc hang myc : son, ké mat dudng, gin dinh
phan quang, 14p dit ton song, bién bao.. .
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DOANTOTNGHIE? s

CHUONG II: PHUONG AN 2
CAU DAM GIAN DON
DAM THEP LIEN HOP BE TONG COT THEP

Chon so dd két cdu nhip:

- Mt cét ngang két cAu nhip gdm 6 dam

_ Khoéng cach cac dam 1a 2000 mm

- Chidu dai m&i ddm 34000 mm

- $6 nhip: 3 nhip

_ Chidu cao mdi dim 1a 1400 mm.

- Ban mat cdu day 200 mm

- Lép phong nude day 5 mm

- L.6p tao phéng day 20 mm

- L&p phu mat chu bing bé tong asphalt day 75 mm

_ Thanh va tru lan can lam bing thép CT3 c6 ma kém

2.1 M6 cau:

_ Mb ciu 1a mé chir U bing bé tong cbt thép

- Méng mé 13 méng coc khoan nhdi dudng kinh coc khoan 14 1m, c6 6 coc,
chiu dai mdi coc du kién 45 m

2.2Tru cAu:
- Tru ciu 1a try ddc bang bé tong cbt thép, than hep
- Méng try 1a mong € khoan nhdi ¢o dudng kinh coc [a 1m, 6 coc, chiéu dai du

kién mdi coc 50 m
2.3 Cac dic trung vat liéu sir dung:

—Bétong:

Cudng 4 bé tong chiu nén mau hinh tru tai 28 ngay tudi sur dung cho cac két cu

bé tong cot thép nhur sau:
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L s Cudng do fc N
Két cau

(MPa)
Lan can 30
Ban mit cu 30
Tru va bé tru 30
M6 va bé mé 30
Coc khoan nhdi 30

Bé téng ngheo va ba téng tao phéng 10

- Cot thép:
+ Thép thuong:
Thép c6 gor CI1, gi6i han chdy 300 MPa
Thép ¢6 g CI11, gigi han chay 400 MPa
+ Thép ddm cha, suon tang cuong, lién két ngang:
Thép tAm M270M cp 345:

f, =345 MPa,

Y, =7.85x10° N/ mm?
Thép gée: L 100 x 100 x 10:

f, =240 MPa,

Y, =7.85x10° N/ mm?

- Chiéu day 16p bé t6ng bao vé;
[

o Chiéu day t6i thidu 1@7
Két cau L

1 b

GRS SH IO LR ) (EIney

i

Lan can 50

Béan mit cau 40
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Tru cdu va mo cau 50

Bé mb va bé tru

Coc khoan nhdi

2.4 Lan can

2.4.1 Thanh lan can

- Chon thanh lan can thép éng dudmg kinh ngoai D =90 mm va kinh trong d=82

mm
- Khoang cach 2 cft lan can 1a: L = 2000 mm.
_ Khbi luong riéng thép lan can:y, =7.85x 107 N/mm®.

- Thép cacbon s& hidu CT3: £, =240 Mpa

2.4.2 Cdt lan can.:

140 124 &
/%
o
1]
[op]
(o]
(8] o
. 3
(]
o
i |
\ 172

—’jég_l 190

o

40

Hinh 2.3. Céu tao try lan can
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2.5Ban miit ciu
- Chiéy day ban mit ciu: he =200 mm
- Chon 16p phit mét ciu gdm cac l6p sau
+ Ldp tao phfing day 20mm.
+ Lép vai nhya phong nuée day 5 mm.

+ Lép bétong asphalt twong lai day 75 mm.

MAT CAT NGANG CAU
AT
Lép bé ting asphail 25mm o
Ldp phidng nudic Smm VAT 20x
Lép tao phing 20mm VAT 20,20, o 1%
5%_____1__*%__%‘_— =

2000

-
12000
— 1

1000

—

—
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2.6 Kich thwée dim thép
250

s

200_\
3

1300

1050

IR

- 300

!

Hinh 2.6: Chi tiét phin dam cht

2.7 Khe co gidn
- Chon khoang hé gifta 2 dau ddm va gilta dam vai twong dinh mb 1 50mm.
- Ta luc chon khe co gifin dang ray. Vi né c6 nhiéu vu diém hon cac
dang khe co gian cao su thudmg dung. Chiu duge tai trong lon, tac sy ém thuén
trong qud trinh kbai thac, giam duge cac hign tugng bong troc, hur héng khe co
oiin anh huong dén qué trinh khai théc.
2.8 Gbi ciu
- Chon gbi chu GCS120-75 theo cong ty Cao su Hing Vuong- HRIC ¢0 cac

thong s6 nhu sau:




DO AN TOT NGHIEP GVHD: LE HONG LAM

e —— e

FCHIEU DAI (mm)
CHIEU RONG {mm)

.

__%-——-_i__.__——r__w__m_—____, ———

2.9P4 ké géi
- Tao d¢ ddc ngang ciu 2% bang da ke géi
+Gbi 1: 100mm
+ Gbi 2: 100+29%S=100+2%x2000=140 mm
+ Géi 3: 140+2%S=140+2%x2000=280 mm
+ Céc gbi con lai dbi xXtung
- Kich thuee d4 ké gbi: 650x750 mm ( phin mé)
- Kich thudce dé ké gbi phén tru: 1400x650 mim

210  Mé ciu

BO TRI TRUNG MO

—_— . .

TY LE 11120

7310
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TVLE 11100
MAT TRUGC MO MAT SAU MO
800 s, 0000
T { ] '
R =3
Sk =
=
B
2.11  Truciu
BO TRI CHUNG TRU T2
TY- LE 1100
W_WJE‘MMA

1000 2000 2000 2000 2000 2000 1000

—
700, 800,

13500
10600
13500

Trang 25
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BO TRI CHUNG TRY T2
TY LE 1100

il R

10000

L toa wo | aw

|
|

212  Ciu tao moéng

- Chon chiéu cao mong 1a 2 m,
- Kich thuéce bé mong nh.u sau :

+ Moéng tru : BxH= 8x5 m

+ Mong mé : BxH= 9x5m

- Moéng try 1a mong coc khoan nhdi co dudng kinh coc khoan I3 Im, ¢6 6 coc,
chiCu dai médi coc du kién 12 40m.
- Méng mé 1a méng coc khoan nhoi dudmg kinh coc khoan I3 Im, ¢6 6 coc, chidu

dai méi coc dy kién I3 40m.

2.13  Coc khoan nhdi
- Chon coc khoan nhdi cé chiéu daj 50m, duong kinh coc Im. Chiéy dai doan
¢oc ngam vao bé 1 m, doan dap dau coc 0.2 m

-Bé tri 20 cdy thép ®28nén doan nédj coc 30d= 840mm.

PO THANH VAN
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THEP TAM
432%120X%3 mm

ONG KIEM TRA
31021114

55 = N
Lf‘ﬁw_ﬁﬂﬁw____’.l

3. Viatlig¢u sw dung
3.1 Dbi voi bé tong
- Cudng o bé tong chiu nén mau hinh tru tai 28 ngay tudi s dung cho cac
két cAu bé tong ¢bt thép nhur sau:

Bang 2.1. Bang tdng hop sb liéu vat ligu str dung.

Cudmg 4o bé téng_]
Céu kién fe
f'c Pon vi
L& b6 hanh 30 Mpa
Ban mit ciu 30 Mpa
M$ va bé md 30 Mpa
Try-va bétry 30 Mpa
Coc khoan nhdi 30 Mpa
L

SvTH: DO THANH VAN MSSV:1151110227 == Trang2’




PO AN TOT NGHIEP GVHD: LE HONG LAM

3.2Déi véi thép
- Thép thuong:
- Thép dai : CI c6 Fy = 240 Mpa
- Thep chiu lye, chu tao : CII c6 Fy = 280 Mpa

- Thép lam dém chd : thép tdm M270 ¢dp 250 ¢6 cuimg do chay Fy =250
Mpa.

- Thép lam hé lién két ngang (ddm ngang va khung ngang), suon tang cudng
: M270 cp 250 c6 cudng do chiy Fy =250 Mpa.

Bang 2.2. Bang téng hop s6 lidu vat liéu sir dung

- Cudng do thép fy
Cau kién
fy Pon vi
Lé b hanh 240, 280 Mpa
Dém, Ban mit ,
R 280, 250 Mpa
cau
Mb - Try 365 Mpa
Coc khoan nhbi 365 Mpa

4. Phwong an thi céng
4.1Té chire thi cong
- Pdm bdo giao thong

+ Bién phap an toan giao thong dudong thay
*+ Bién phép an toan giao théng dudng bo

- Yéu cau vit liéu chn yéu va t6 chirc van chuyén

+Di vai be tong nhira: Theo ani teinh thi onz v aphife i o sudmg bE
tong nhya 22 TCN-249-98, dung bé téng nhya ndng hat trung ddi vei l6p duéi day
7em va bé tong nhyra nong chit, hat nhé déi voi 16p trén day Sem, nhua duong

ding loai c6 tri s6 d6 kim Itn 60/70.
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+ Pbi v6i vai cip phéi da dam: Dung clp phéi da dam loai 1, theo quy trinh
thi cong va nghiém thu 16p cp phéi da dam trong Kkét cAu 4o dudng 6 16 22 TCN-
252-98.

4+ Pbi v6i nhya dinh bam: Diing nhya pha dau.

+ Cat dép: ding cat min ¢ 1€n.

+ Vai dia k§ thuat: Dung loai vai dia k¥ thudt theo quy trinh khao st thiét ké
nén duong 0 to dép trén dét yéu 22 TCN 262-2000.

+ Pa dam db bé tong: dung dé c6 duong kinh Dmax = 2.5¢cm phit hop véi
TCVN 1771-86 va TCVN 4453-1995.

+ Cat diing cho bé tong: ding cat séng phit hop v6i TCVN 770-86 va TCVN
4453-1995.

+ Xi ming: dung xi mang portland PC40 — PCS0 cho két cu ddm chi, PC —
30 cho két cAu mb tru va cac phén con lai ctia két céu nhip, phi hop véi TCVN
2682 - 1992.

- Mt bang thi cong

+ Truée khi thi céng cin tién hanh giai phong mat bing, giai téa nha
cira, cac cong trinh kién triic va co s ha thng k¥ thuat khac nhu dién luc, thong tin
lién lac... Py ia 1 budc quan trong va rat phite tap cAn thue hién trude tién va nén
k&t thiie trude khi thi cong cong trinh.

- Cong tac chudn bi

+Thu don mét béng sau giai tda, thao d& cac cong trinh cli dé lai, chat céy,
dao ghe...

+Khoi phuc coc, chuin bi dudng cong vy, xay dyng nha xudng, bd tri cac

bi tap két vat liéu, mat bang cong trudng, cung cép dién, nudc...

4.2 Bién phap thi cdng mot $6 hang muc chua dao
4.2.1 Cong nghé thi cdng coc khoan nhdi BTCT

Trinh tu thi cdng coc Khoan nhdi dugce thuc hién theo 6 budc sau:
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- Budce 1: Tién hanh ha éng véch thép béng bua rung va khoan lay dét bén
trong dén cao do thiét ké. Giir n dinh thanh vich dit trong qua trinh khoan tao 13
bang vira Bentonite, riéng dbi véi thi cong coc tru gitra séng viée sir dung

Bentonite hay khéng tuy thudc vao thidt bi khoan do chi thuin tiy khoan vao da.

- Bude 2 : Xir Iy cin ling duéi day 16 khoan bang thdi rira két hop x6i hut:

Toan bd dit bin Hn bentonite.
- Budce 3 : Ha khung ¢6t thép coc vao trong long 18 khoan.

- Buéc 4 : Kiém tra lai cao do day 16 khoan, mirc d6 sach bun, tap chit & day

16 khoan 15 phit truée khi dé bé tong.

- Budc 5: Dé be tdng 1ap long 15 khoan theo phuong phép vira ding rit éng
thing dirmg: Bé tong dung loai thuong pham ché bing xe chuyén dung tir tram

trén t6i hién truong,
- Buéce 6 : Kiém tra chét lwong coc sau khi thi ¢dng va hoan thién coc.

4.2.2 Céng tac thir coc

- Tét ca céc coc déu phai sidu 4m kidm tra coc trén tat ci cac mit cit.

- Dy kién khodng 5% sé coc s& dugce kiém tra bd sung bing khoan 1y miu
va nén mau trén suét chidu daj coc hodc go PIT néu trong qua trinh thi céng coc
¢6 hién tugng bat thuong va két qira siéu 4m coc phat hi¢n c6 nhitng déu hiéu nghi

ngai.

4.3 Thi cong tru, mé T1, M1
4.3.1 Thi c¢6ng mé:
- Db be tong bé mb
+ Sau khi thi cong hét cac Coc trong moéng (6 coc) trong mong tién hanh rung
ha coc vén thép.
+ Tign binh #c b8 wdng, 3 1p d2 hoo, rai i0p da daw cai dém day 1uem.
Diép diu coc, vé sinh mong. D6 1op bétong tao phing ddy 10enm. DS bé tong 16t

ddy méng.

+ Lip dung da gido cép pha, cét thép bé mong,
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+ Tién hanh @b bétong (bétong duge véan chuyén tir tram tron dén vi tri thi
cong bing xe Mix va dung may bom bom vao vi tri m6) két hop v6i vige dam.

+ Khi bétdng dat cudng do. Lip dung cbp pha, ¢6t thép tién hanh db bétdng

tudng than, tudng ddumb ...
+ D4 bé tong than mb
+ Pb bé téng tudng dinh
+ Hoan thién md

4.3.2 Thi cong tru:

- Cong tac thi cong mong, bé tru

Sau khi thi cong hét céc coc trong mong tién hanh rung ha coc véan thép. Lip

dat hé thanh gidng D32.
+ Pb 16p cat dém dén cao do. D bétong b day ddy 1m.
+ Bétong dat cudng do, hit nuée hd mong, Lp dat tAng khung chéng.

+ Trhc dac dé lay cao do dép dau coc. bip dau coc, dén gan vi tri thiet ké thi

tia, vé sinh h6 méng, dd bétong tao phing diy 10cm.
+ Lip dung da gido, cbp pha, bé mong.

+ Tién hanh db bétong (bétong dugc véan chuyén tir tram trn dén vi tri thi
cong bang xe Mix va dung mday bom bom vao vi trf) két hop véi viéc dém. Sau
khi db bétong xong, ti&n hanh 1am mit, tao nham tai khé&p chén try dé chd dd

bétdng than tru.
+ Cm s#t chd dé chéng cbp pha théan.
+ Tién hanh bao dudng bing cach phi cac 16p vai bb 6 tudi dm.
+ Theo qui dinh thi Khoang 3 ngay ¢ thé théao cbp pha.
+ Chu y ludn dam béo co tim che trong luc 46 bétong (phong khi troi mra).

- Cong tac thi cong thén try

+ V& sinh cdp pha thén, tra diu chéng dinh.

e DO THANH VAN MSSV:1151110227 | o Trang 31




PO AN TOT NGHIEP GVHD: LE HONG LAM
-_w

+ Tién hanh cit, uén, bo cét thép, lam 16ng thép dinh hinh & mat dit, [im cac

thanh giing dé léng thép 6n dinh,

+ Diing xe cdu ciu If)ng thép vao vi tri chan bé, tién hanh néj buéec.

+ Dung ciu lap dit c¢dp pha than, lip xong c6p pha nao thi thio thanh giing
& do.

+ Lép dat cac thanh chéng; cac (“Sng nhua va céc ti buldng dé cb dinh khuén
va thuén tién cho viéc thi cong va lip dit cdp pha dot sau.

+ Tric dac, kiém tra huéng, cu ly, diéu chinh cho dang thiét ké béng céch

diéu chinh c4c thanh chéng.
+ Dung keo silicon trét bit cac khe hé cia khuon, lip cac ké bétong.
+ Gin céc nep chi (chd dirng cia bétdng, méi dét than cao 4m).
+ Tuéi nuée vao bétong than try d4 [am nham.

+ Dung mdy bom bétong bom vao vi tri, bétdng duogc db dén vi tri nep chi,

két hop voi viée dam.
+ Chi y [uén dam bao ¢6 tdm che khi troi mua.
+ Tao nham bé mat try, sau dé bao dudng.

+ Khoang 3 ngay ¢ thé thao cbp pha than, bdo dudng (tudi nudc 16n thin

tru).

+ V¢ sinh ¢ép pha, tra dau dé chéng dinh véi bétdng dé chudn bi cho dot db
ké tiép.

+Lap lai trinh ty thi cong nhu dét than try thir hai, va lip dit cac éng ti Iém
dé cho thi ¢dng xa mil.

+ Tréic dac diém dirng khép ndi than tru vé&i xa mi.

V¢ Sindt ki vue bén trong than tru.

+ Tin hanh tudi nuée, bom bétoéng, lam nham bé mat, bao dudng. Tao dbc

tir tim tru dén mep ngoai than tru [a 10%

+ Khi bétong du cuong do (khoang 3 ngay sau) thao cép pha.
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- Thi cOng xa mit

4 Tién hanh cit ubn, bo cbt thép, bd tri cic thanh giing.

+ Lp dat conxon chit A vao ti thép da cho & phin than tru.

+ Lap dit cac thép chir 1 1én conxon.

+ V& sinh cic cbp pha, tra dAu 1én cbp pha dé khong dinh véi bétong.

+ Lép dat cbp pha ddy da dinb hinh t trude & mat dat, ding cdu céu 1én, sau
d6 han ¢b dinh lai.

+ Tréc doc, 14y huéng, ey i, cao do.

+ Dung d6i can chinh chd I v6i conxon.

+ 1.Ong thép dugc 1ép dat & mat dAt nhur thiét ké. Dung chu trén xa lan ciu
15ng thép, by vao ding vi tri thiét ké.

+ Lap dit céc cbp pha bén con Jai. Dung thude thity c¢én chinh ¢bp pha thang
dang.

+ Sau d6 han cac ¢bp pha lai, ding c4c thanh thep chéng cbp pha nhim cb
dinh cép pha va cling han fai.

+ Trhc dac 14y vi tri tim gbi va tim xa mii, dung day kéo thing dé xéc dinh vi
tri duomg tim géi. Xéc dinh cao do b bétong.

+ Ding silicon trét bit kin cac khe ho cia cbp pha, lp cac cuc ké bétong.

+ Ding may bom bétong bétdng bom vao vi tri.

Quy thc db 1a db tir giira ra két hop voi viée dam. Viée 46 bétong xa mil chia
fam 2 giai doan:

+ Sau khi db xong dot 1 (co cim sit chdr dé dung cbp pha db dot 2), tao
nhém phan tiép xuc giira 2 giai doan b, song song d6 1am mat, bao dudng phin

con lai.

+ Theo qui dinh thi ¢bp pha bén cia giai doan 1 €0 thé thao sau 3 ngay ké tir

SVTH

tic db (trir cbp pha day)

+ Tién hanh thao cbp pha, vé sinh Kkhudn, tra du.
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+ Triic dac léy chén khuén dot 2, tim doc, ngang, cao db d bétong.

+ Lép dit khuén, han cac thanh chéng dé ¢b dinh khuon, dung thudc thiy dé
chinh ¢dp pha cho thang dirng, lip céc ké bétong.

+ Kiém tra toan dién.

+ Tién hanh bom bétong, Iam mit xa mii.

+ Cim sit che dé'ch("')ng truot dau dim vé phia thip. ( 1)

+ Sau 3 ngay 6 thé thao cbp pha va tién hanh bao dudng.

+ Con cbp pha ddy thi sau 7 ngay ké tir ngay d6 méi dugc thao.

Cong nghé thi cong dam ban réng

Trinh tu thi cong két cdu nthip:
Budc 1: Vén chuyén dam t6i cOng trudng
- Dim duoc van chuyén tir bai duc t6i cong truong bﬁng xe chuyén dung
- Xa lan 250 tén ché dém ché sin neo tai bén
- Diing 02 cdu 20T tén by ciu dim tir xe ché xudng xa lan,
Budc 2: Lip dat ddm ban rdng
- Xa lan 250T ché 4 ddm ban rong dén chan tru ( md)
- Ding 02 céu 20T trén xa lan 100T cdu ddm ban rong trén xa lan 250T
- Dém duge nhic ddm 1én tr @y
- Khi dén mit tru, cau di chuyén tir tir ¢é dit dim vao vi tri gbi
- Tiép tuc cdu cac dim con lai tuong ty
= Nhip con lai ciing tién hanh c3u dAm nhur trén.
4.4 Céng tac khe co gidn
*+ U1a cong cot thép, gia cong cbp pha
+ Lam mit va bao dudng

4.5Thi céng lan can, 18 b hanh, 16p phii

- Budce 1 : Thi cong lan can, 1& b6 hanh:
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+ Thi cong lép dit go lan can duc san.
+ Lép dat van khudn cbt thép phin go lan can dd tai cho.
+ Lép dat lan can, chiéu sang.
+ LAp dat van khuén cbt thép, do bé tong g0 18 b hanh,
+ Lap dat cac tAm dan 1 bd hanh duc san.
+ Thi cong 16p vira xi mang trén mét cac tdm dan 1& bd hanh.
_ Budc 2 : Thi cong khe co gian cao su, thoat nurée mat cau,
- Bude 3 : Thi céng 16p phi mat cAu.
- Budc 4 : Cong tac hoan thign: Son phan lan...

5 Thi cong dudng 2 diu ciu
- Budc 1 : Thi cong nén dudng
+ Dao dat, vét hitu co : dat ddo ra cin dugce chuyén di ¢é san Jip vao cac
khu vye triing. Trudng hop cAn chuyén xa, c6 thé gom lai, ding may xtc dua 1én
xe & t6 van chuyén. Riéng doan dip qua rudng sau khi vét 50cm 16p bun trén mat

rudng, tién hanh trai vai dja k¥ thuét rdi dip cat day téi thiéu 80cm.

+ Dip dAt ; dat dap nén duge vin chuyén tir xa dén bang 6 t0, dugc san ra
thanh timg 16p bing may Ui va dAm chit. Chiéu day mbi 16p duge xac dinh ty
theo thiét bi ddm nén cu thé. Trong qua trinh dAm nén, cin khéng ché d6 4m trong
pham vi cho phép. Phai luén chu ¥ cong tac thoat mrée trén mat nén, nhét 14 trong
tredng hop thi cong vao mua mua. Miit nén nén dugc thudng xuyén tao a6 doe

cin thiét dé thoat nuée mat tbt.

+ Hoan thién nén dudng : Bao gdm céc cOng tac : gat dét thira trén ta luy, san

stra mat nén cho ding cao do thiét k&, dam nén lai néu can thiét.
- Bude 2 ; Thi cong ket cau do duomg

+ Thi cong 1op chp phéi da dam : Lop cap phéi d4 dam cia két cdu lam mai

cin duoc thi cong thanh ting 16p, chiéu day khong qua 18 cm.

+ Thi cong cac 1ép bé tong nhya: cac 16p bé tong nhua duge thi cong bing

b thiét bj chuyén ding. Trude khi rai bé tong nhya 1én mat 1¢p cp phdi da dam,
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va ca trong tredng hop rai l6p bé tong nhya sau Ién trén mit 16p bé tong nhyra

trude da bi bam bén, cén tuéi nhya dinh bam.

+ Cong téc hoan thién : bao gbm cic hang muc : son, ké mit durong, gan

dinh phan quang, Iap dit ton song, bién bso. ..
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PHAN THU BA
THIET KE KY THUAT
CHUONG I
SO LIEU THIET KE

1.1. KICH THUGC CO BAN:
-Khdcdu:B=12m
- Bé rong 18 bd hanh: K= 0.75 m
_ Chidu dai nhip ddm chinh: L =34 m.
- §6 dam chinh: 6 dam.
- Khoang cach 2 dim chinh: 2 m.
- 86 dim ngang: 6 dam.
- Khoang cach 2 ddm ngang: 6.8 m
- Khoang cach 2 try lan can: 2m
- Loai dam chit I.

- Phuong phap: cdng sau.

1.2. THONG SO VAT LIEU:

- Céac loai thép dung thi cong lan can, ban mat cAu, ddm ngang, dam chinh
duge quy dinh theo ASTM A615M.

- Thanh va c6t lan can (phan thép):

Thép CT3: f, =240 MPa
y, =7.85x107 N/mm’
- Lan can:
Bétong: £,=28 MPa

Y, = 2.5%x10° N/mm’
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Thép AllL: f, =280 MPa
Y, =7.85x10" N/mm"
- Ban mit clu:
Bétong: f.= 28 MPa
Y, =2.5x10° N/mm’

Thép AII: f, =280 MPa
Y, =7.85x107° N/mm’

- Ddm ngang:

Bétong: f =28 MPa
Y, =2.5x10° N/mm°

Thép chu AIl: f, =280 MPa
Y, =7.85x107° N/mm®

Thép doc dam ngang, thép dai;

f, =280 MPa
Y, =7.85x107° N/mm’

- Dam chinh:

Bé tong: . = 40 MPa
Y, =2.5%x10"° N/mm’

Thép doc dim, thép dai dimg G40:

f =400 MPa
Y, = 7.85x10° N/mm’

- Cap DUL duge chon theo ASTM A416M cip 157 duong kinh danh dinh
15.7 mm cé:

A, =140 mm’
£, =1860 MPa

pu

1.3. CHON KICH THU'GC SO BO:

Trn g ()
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1.3.1. DAm chinh:

- Mt cit ngang dam chinh:

Chidu cao dam: h= 1400 mm
Chiéu rong dim: b =550 mm

- S4 dim chinh: 6 dam (4 dam gitra 2 dim bién)

- Khoang cach gilta cac dam: L, =2000 mm

- Chiéu dai nhip tinh todn: Ly = 33400 mm
1.3.3. Ban mat ciu:

- Chon bé day ban mit ciu la

L2 (S+3000)  1.2%(2000+3000
200>h,, = X(30 ) _12x( 30+ ) _ 196 mm

S: D TH | S:151102 = Trng1
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GVHD: LE HONG L2
CHUONG 11

LAN CAN - LE BO HANH
2.1. LAN CAN:

2.1.1, Thanh lan can:

- Chon thanh lan can thé
=92 mm

p dng dudng kinh ngoai D =100 mm va kinh frong ¢
- Khodng cach 2 ¢ét lan can 1a: L = 2000 mm

- Khéi lwgng riéng thép lan can: Y, =7.85x107° N/mm®

- Thép CT3: £, = 240 MPa

2.1.1.1. T4i trong tac dung Ién thanh lan can:

(
% P=890N g= 0.095 N/mm J

Y

Y

YV v vy +r¢\+r7

2000

Hinl 2.1. So do tdi Irong tdc dung lén thanh lan can

- Theo phuong thing ding (y):

+ Tinh tai: Trong lrong tinh todn cta ban than lan can

2 32 2 g92
g '}’D4d n:7.85x10'5x3.14x}29222-_20.095 N/mm

li

+ Hoat tai:

Tai phan bé: w = 0.37 N/mm
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- Theo phuong ngang (x):
+ Hoat tai:
Tai phan bd: w=0.37 N/mm

g Tai trong tap trung P hop véi céc luc theo phong x va phuong y gdy nguy
hiém nhat, P = 890 N.

2.1.1.2. N§i lwe cita thanh lan can:
* Theo phuong y:
- Mdmen do tinh tai tai mat cit gifta nhip:

2 2
wy = X 0095320007 _ 47500 Nmm

& 8 8

- Mbémen do hoat tai tai mat ciit gitra nhip:
+ Tai phan bd:

2 2
Mf\-:WXL :0.37><2000 185000 Nmm

8 8

* Theo phuong x:
- Mémen do hoat tai tai mét cit gitta nhip:
+ Tai phan bé:

M = wx I} _ 0.37 % 20007
8 8

=185000 N.mm

* Tai tp trung:

_ PxL _890x2000

M, = ~ 445000 N.mm
4 4

* T hop noi lyc tac dung 1én thanh lan can:

M, = nx\i\[(\’oc xMj +7vy, x MY, )2 +(7LL x M, )2 YL XMP}

- Trong do:

+n:lahé s6 diéu chinh tai trong:
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N=Tp XN X1,
Vai:
Np = 0.95: hé sé déo.
Np = 0.95: hé 56 du thira,
1, =1.05: hé s6 quan trong.
=N=0.95x0.95%1.05=0.95
+ Ypc =1.25: hé 56 tai trong cho tinh taj

*+ ¥y, =1.75: hé sb tai trong cho hoat tai

=M, :0.95><[\/(1.25><47500+1.75><185000)2 +(1.75x185000)

+1.75x 445000]
=1216328.97 N.mm

2.1.1.3. Kiém tra khé ning chiu Iwe ciia thanh lan can:
oM, =M,
Trong d6:
+¢: 1a hé s6 sirc khang: ¢ =1
+ M: 12 mémen lén nhét do tinh va hoat tai
+ M,;: stic khang ciia tiét dién
M, =1, x8

S ia wdmen khang uon cua tiét dién:

4 4
S="p? 1{-‘% =314 o0 1{-9—%} = 27843.056 mm’
32 D 32 100

= M, =240 x 27843.056 = 6682333 45 N.mm
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o.M, =1x6682333. 45 = 6682333. 45 P2 M =1216328.97N.mm

Vay thanh lan can dam bao kha ning chiu luc.
2.1.2. Cgt lap can:

Ta tinh toan véi cot lan can & gifra, voi so dd tai trong tic dung vao ¢t lan

(hinh 2.2)
P, Pw
- T
Pw
o o]
[Te )
o (o]
8 Pw 8
P~ X ™~ f'
L &
(=] (]
(=] [&]
4] m
’ 1890
8

Hinh 2.2. So d@ tdi trong tde dung vao cot lan can

) Trong d6: P = 890N, luc tap trung tac dung trén dinh try lan can, theo phuong
bat ky.

w = 0.37 N/mm, lyc phén bd tac dung trén thanh tay vin theo ca 2 phuong.
Chon éng thép lién két giira thanh lan can vao try c6 tiét dién nhu sau:

- C6 duong kinh ngoai: Dy = 100 mm.

- C6 dudmg kinh trong: d; = 92 mm.

* Tai trong tac dung 1én try lan can:
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42

&

720
840

—
D
§ 1]

_*1_*w9.1 190 ’___aJ _,Lﬂ_ﬁ

140 124
172

Hgg_r
-‘8
HiE

Hinh 2.3, Céu tao tru lan can
- Tinh tdi:  + Trong lrgng ban than tru:
Pe =y, x Ve + By, =7.85x107 x(V, + V, +V,)+P, =176.09

Vi Thé tich tAm thép T1
2 2
V= 2x640x130x8+130x3.14xgﬁ9—¥2 =1096659.2 mm’

V,: Thé tich tim thép T2

v, r[é—x(172+124)x640+—;~x3—'1~4—?3i—2x§~£%~9£Jx8

=699732.8mm’
Vy: Thé tich tAm thép T3

2
V, :(190><130><8—~4x3.14><%?~—><8)z1875521mn3

Py: Trong luong éng lién két,

2 2 2 2

Py x2><YS><nxDl ;d’ ><1=2X7.85x10_5x3.14x—9~0—:§2;x120:20.35 N

4

*+ Trong luong 2 thanh tay vin tinh trén 2000 mm chiéu dai:
o
Py =2xy, x=x[{D? - d*}x 2000
le Ys 4 ( )

=2x7.85x107° %

32‘:4(1002 —923)x2000 =378.609 N
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- Hoat tai:
+P=890N

+ P =037x2000=740 N

* Noi luc tai chén tru lan can:

- Luc nén doc tryc:

P, =m X[VLL x (P+2P,)+7pe ¥ (P + Plc)]
= 0.95%[1.75% (890 +2x 740)+1.25><(176.09+378.609)]
= 4598.829 N

- Momen udn:

Mu :nX[YLL.xhX(P_l_PW)_*—’YLL Xhl ><PW]
={0.95x% [l 75x(720x 740+ 650 % 890)+1.75x 300 x 740]
=2221765 N.mm

- Lyc cat:

Q, =NX [YLL x(P+ 2P, )]
=0.95x% [l T5x (890 + 2% 740)]
=3940.125 N

* Kiém tra kha ning chiu lyc cia cdt lan can

190
B 174 :
| I
T”"_— 1A
1
ol ¥ | y
QCO-_.__
o U
g f
X

Hinh 2.4. Mt cét A-A

-.Cac dic trung tict dién:

+ Dién tich:

A, =2x130x8+174x8=3472 mm’
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+ Momen quan tinh I3y dbi véi truc x-x:

3 2 3
Ix:2x130x8 1oy [174+8 130x84 3¥174
12 12
=20747589.33 mum*
+Momen quén tinh 1iy déi voi truc y-y:
3 3
I, =2x" "11 23 ¢, 17‘:;‘ S - 2936757.333 mm"

+ Momen khang uon d6i voi truc x-x:

g 2L _2x20747589.333

. =218395.677 mm"
| h 190

+ Momen khang uon doi véi truc y-y:

g = 2Ly _2x2936757.33

, =45180.882 mm®
! h 190

+ Bén kinh quén tinh déi véi truc x-x:

. 1 \/20747589.333m 1303 mm
A, 3472

+ Bén kinh quén tinh déi v6i truc y-y:

I
. _y__:\/2936757.333 29,083 mm
YA, 3472

- Kiém tra strc khang nén:

2
7L:[KLXIJ ><—fi
L X7 E

Trong d6 :

K: hé sb chiéu dai ¢6 higu K =0.875 [ TCVN 1 1823-2017;4.6.2.5].
I: chiéu dai khong lién két két 1 =720 mm.
rs: bén kinh quan tinh déi véi truc mét én dinh.

Iy = 29.083 mm
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=0.057

. (0.875x720 2240
Vay A =] e | X
70 083x3.14) ~ 200000

Ap dung cong thitc v6i A <2.25 [6.9.4.1] thi:
P =0.66"f,A, =0.66°" x240x3472 = 813742.347N
Sirc khang nén c6 hé s

P =P, =0.9%813742.347 = 732368.112 N> P, =4598.829 N
(Dat)

¢, =09 [22TCN 272-05;6.5.4.2]
- Kiém tra sirc khéng ubn:
Sire khang udn duge tinh theo cong thirc:

M = ¢, xf, xS, =1x240x218395.677
_ 50414962.526 Nmm >M, = 2221765 N.mm
¢, =1 [TCN 1183-2017;6.5.4.2].

- Kiém tra nén uodn két hop:

R 4581.35
Ta ¢d: —

=T =0.006<0.2
P 732398.54

© Nén &p dung cong thirc:

P (M, M,
L e RS
2P (M, M,

Trong do:

M, , M, Slrc khang ubn c6 hé sb dbi véi trye X,y
M, = 52414962.526 N.mm
M,, =¢; xS, = 1% 240 x 45180.882 = 10843441.692 N.mm

M., =2221765 Nomm

M,, =0 N.mm
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P, (Mm MWJ 4598.829 2221765
+ L= +

+ = =0.046 <1 Dat
2P | M, M, 2x732368.112  52414962.526
i’ A . Kl
* Kiém tra d6 manh ciia cOtlan can [6.3.9]: = <140
r

Trong dé:
+K =0.875: hé s chidu dai hitu hi¢u [ TCVN 1 1823-2017;4.6.2.5].
+1=720 mm: chiéu dai khong dugc giing (1 = h).

+ 1 : ban kinh hdi chuyén nhé nhét (ta tinh cho tiét di¢n tai mit cit B - B vi
ti€t dién nho nhit),

144
B 108 8
i I
[ f
<
ol 1 y
OO0 A7
© 4
X
Hinh 2.5. Mgt ¢t B-B
“Momen quén tinh 1dy déi voi fruc x-x:
3 2 3
1=k B0X8 128*'8} X130 8+ 5X128
- 12
=11027114.667 mm*
° Mdémen quan tinh ldy ddi véi truc y-y:
3 2 3
I, =2x 8><11230 +! ?;‘8 =2934794.667 mm’

° Dién tich tiét dién:
A, =130x8%2+128%8 =3104 mm>

° Ban kinh quan tinh déi véi truc x-x:
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- lx_z\[11027114.667 59,603 mm
A, 3104

° Ban kinh quan tinh ddi vdi truc y-y:

I
L \[2934794.667 30749 mm
YA, 3104

— r = min(r,;r, ) = min(59.603;30.749) =30.749 min

GVHD: LE HONG LAM

= K = M - 20.49 <140 . Viy thoéa mén diéu kién dd manbh.
r 30.749

* Kiém todn buldng:

- Chon buléng cé dudng kinh d = 18 mm loai A325M dé lien két try lan can

véi teong bé tong.
P
P P
M 190
Q 40, 110 40
‘ = | l

T

O
O

130
B0 70 30

_ Ql
\4918

Hinh 2.6. So db tinh stkc chiu nhé cia buléng

_ Cén bing modmen quanh hang buléng thi 1 ta co:
M, =P, x55+Px2x110

M, ~55xP, _2130493.75-55x4581.35 _¢s0 755N
2x110 2x110

=P=

- Luc cét tac dung mot bulong :

Q= Q, 3940125 _ 985031 N

4 4

_ Stre khang cét cla buldng :
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DATN: TK CAU DAM BTCT DUL I CANG SAU
R, =038AF,N,

GVHD: LE HONG 1A

Trong do :

A, : Dién tich buléng theo duong kinh danh dinh.

td? _3.14><182
4 4

A, = =254.47 mm’*

E,,: Cudng d6 chiu kéo nhé nhit ciia bulong
E, =420MPa | TCVN 11823-2017; 6.4.3.1].
N.: S6 mat phing cét cho buléng
N, =1
Vay: R, =0.38A,E, N, =0.38x254.47x420x] = 4061341 N
Taco R, =40613.41 N> Q. =985.031 N
Vdéy buléng di kha ning chiu cit.
- Stre khéng kéo cia buléng chiu cét va nhd ddng thoi;
Taco:

Q,,  985.03
R, 32073.22

=0.03<0.33 (thoa min)

=> Stre khang kéo cua buléng duoc tinh theo cong thirc ;

1, =0.76x A  xF,, =0.76x 254.47 x 420 = 79696.985 N > P = 8538.725 N
Vay buléng thoa diéu kién chju kéo.

2.3 TUONG PHONG HO
- Ta tién hanh kiém tra kha nang chiu Iyc ctia tudng lan can nhu sau:
+ St d6 unh tohit cha lan can dang trong la so dd déo.
+ Chon cdp lan can 13 chp 3 diing cho ciu cé xe tai,

Bing 2.1: Liye tie dung vio lan can

L Phuong lyc tic dung ] Luc téc dung (KN) | Chiéu dai luc tac —l
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dung(mm) 4[
Phuong nam ngang F, =240 L,= 1070
Phuong thing ding Iy = 80 Ly =5500
Phuong doc cdu Fp. = 80 L= 1070

+ Bidu thirc kiém todn cuong do cla lan can c6 dang
Rw 2 Ft

2
c

I’
2 [smh +8MWH+—_—MC ]

R, =
2L L,

Khi xe va vao gilra tudng:

L, :h+\K&J2 “]_'B.H(Mb +M_ H)
2 2 M

[

Khi xe va vao dau tuong:

L =24 (ELTA-H(M"JFM‘"H)
¢ 2 2 M

c

Trong do:
R,: téng strc khang bén ctia lan can
M : sitc khang momen trén mot don vi chidu dai dbi véi truc thing ding.
M, : strc khdng momen trén mot don vi chidu dai dbi véi truc nim ngang.
M, : strc khang clia dam dinh.
H : chiéu cao tuwong.

L : chiéu dai dudng chay.

. chidu dai phan bd ciia lyc theo phuong doc cAu.

F, : luc xd ngang quy dinh O bing 2.1

2.3.1. X4c dinh M, : (Tinh trén 1 mm dai)

_Ta bd tri c6t thép (hinh 2.9)
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DATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG L2

—

4914200 =
NN N N N
_____Hq_gﬁ
Lo, [, i w | 10, |

L_ﬁ__ﬂ 1000 .

Hinh 2.9. Tiét dién va b6 trf c6t thép theo phuong dimg

- Tinh todn véi bai toan cbt don, tinh cét thép cho 1 bén rdi bén con lai bd tri
trong tu.

- Ta tinh M, trén 1mm. Nén xét tiét dién bxh = 1x250,

- Gia thiét ding ¢ 14 ¢6 dy, = 14 mm, Ap = 153.86 mm? , £y = 280 Mpa. B6 tri
$14a200 mm, 1000 mm dai ¢6 5 thanh.

- Dién tich cét thép A trén 1mm:

_ 5x153.86

.= =0.769 mm’ / mm
1000

- Kiém tra legng ¢t thép tbi thiéu:

A, =0.03xbxh ><—ff—° =0.03x1x 200x§2—2% =0.6 mm* / mm

Y

Ay =0.7693 mm¥mm > Aguip = 0.6 mm*/mm
Vdéy thod man diéu kién ham lugng ¢t thép nhé nhét.

- Lép bé téng bao vé: 25 mm.
-d, = 250—25~—1;: 218 mm

- Xéc dinh chiéu cao viing nén a:

A Xt _ 0.769% 280
OSSxf xb 0.85x28x1

=9.051 mm

-C6 f, =28 Mpa

=3, =0.85
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- Khoang cach tir tho chiu nén ngodi cung den truc trung hoa:

e 2 205114 648 mm

B, 0.85
- Kiém tra ham lugng cbt thép 1on nhét, tuong duong vdi diéu kién sau:

_10648 _ 5 049<0.42

<
d, 218
=M, = A, xf, x(d, »———) 0. 769><280x(218—2~%§—i]
= 45983.306 N.mm / mm
- Stre khang uén ¢t thép dimg trén 1 mm:

M, =6M, —1x35213.106 =45983.306 N.mm/mm

2.3.2. X4c dinh M H
- M H: La strc khang moémen trén toan chiéu cao tudng ddi voi truc ding:

_ Tiét dién tinh toan b x h =250 mm x 650 mm va b tri cbt thép (hinh 2.10)
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T
2

4016
g B

-
-

Tﬁ
.
BT

250

— e

Hinh 2.10. Tiét dién va bé tri cét thép theo phuong doc cdan

- Tinh todn voi bai toan cét don, tinh cét thép cho 1 bén rdi bén con lai bé tri
tuong tu.

- Gia thit dung $16 ¢6 dy = 16 mm, A, = 201.06 mm>. B tri c6t thép nhur
hinh 2.10.

- Dién tich cbt thép Ag:

_ 8x201.06
* 650

A =2.475mm?/ mm

- Kiém tra lugng cbt thép téi thidu:

28A =1.95 mm? / mm

]
G

A = 0.0bexhx%:0.03xlx650x

N
A, =2.475 mm¥mm > Agnin = 1.95 mm%mm
Véy thoa man diéu ki¢n ham lugng cét thép nho nhit.

- Lop bé tong bao vé: ay,, =25 + 16 = 4] mm.
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PATN: TK CAU DAM BTCT DUL 1 CANG SAU GVHD: LE HONG LAM

-d, = 650—41-_1-2§ = 601 mm

- Xac dinh chiéu cao ving nén:

. A xf,  2475x280
0.85xf,xh 0.85x28x1

=29.113 mm

- Khoang cach tir thd chiu nén dén tryuc trung hoa:

a 29.113

=— = =34.251 mm
B, 0.85

C

- Kiém tra ham luong cbt thép 1én nhét, tuong duong véi didu kién sau:

3421 h457<042

d 601

8

=M, = AT, x(d, ~2) = 2475 280><(601ﬁ- 2.1 13}
= 406341.024 N.mm
- Strc khang ubn cbt thép ngang trén toan bd chiéu cao bo via:
M _H=¢M, =1x 406341.024 = 406341.024 N.mm
2.3.3. Chiéu dai dwdong chiy (L)
Chidu cao tudng chin: H=650 mm, vi khong b tri ddm dinh nén M, =0
* Vi trudng hop xe va vao gilia tuong:

- Chiéu dai dudng chay:

. :}_1+\/(_L_t)2+8H(Mb+MwH)

¢ 2 2 M

[

2
8 650 % (0-+ 406341.024
_1070 (@) , 3x650( ) _1111.347 (mm)

2 2 45983.306

- Strc khang cua tuong:

M 2
R, 2 |8M, +8M H—
2XLC“”‘L1 H
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T 2x1111.347-1070 650
~3817748.817 N

2 (8x0+gx406341'024x650+ 4.5983.305><1111.347~J

= F, =240000 N<R_, =3817748.817 N (thod mén)

* Véi trudng hop xe va vao diu tudng:

2
. ELL+\/(_11J L H(M, +M,H)

c2 2 M

c

1070 \/( 1070)2 , 650x(0+406341.024) _
2

L, =—+ =1075.341 mm
2 45983.306

- Stre khang cua tuong;:

R, —~w-2~~~-><(Mb +M H+ M}‘"‘I CJ

T2l -1,

2
= X
2x1111.347-1070

=4061836.013 N

2
(O+x406341.(}24x650+ 45983'302;01 111.347 J

= F, =240000 N <R, =4061836.013 N (thoa)
2.3.4. Kiém tra trugt cia lan can va ban mit chu:

- Bi€u d6 phan tich luc truyén tir lan can xudng ban mit cau :
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——
M, 1R Ve
et
v 1?

%l

200

\/ 2014

Hinh 2.11. Biéu d6 phan tich luc truyén tir lan can xuéng ban mdt cdu

- Strc khéang cét danh dinh R, phai truyén qua mdi ndi bdi ma sét cit.

- Gia thiét R, phat trién theo goc nghiéng 1:1 bt ddu tir L. Luc cat tai chan

twong do va xe, Vg trd thanh Iuc kéo T trén 1 don vi chiéu dai trén ban mit cau :

T=V,= _ R, 8UTTA8BLT 1607242 N/mm
(L, +2H) (1075.341+ 2%650)

- Stre khang ciit danh dinh V,, clia mat tiép xtic [ TCVN 11823-2017:5.8.4.1-
1]
0.2f.A,

V. =cA, +p(Af, +P,) khongvugtqua L N

Trong do :

+ A, :dién tich bétong tham gia truyén lyc cit,
A, =200x1= 200mm’ / mm
+ Ay :dién tich ¢t thép chiu cit di qua mit phing cét.

A, =0.769 mm® /mm tinh & myc 2.3.1

+ f, =280 Mpa = 280 N/mm’ (cudng dd chay cla cbt thép).

+ P, ; luc nén do tinh tai (lan can + %2 1& bd hanh)
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P, =2.5x107 % (650x 250+ 0) = 4.063 N/ mm

+ £, =28Mpa = 28N/ mm>
+¢=0.52 [22TCN272-05:5.8.4.7]

+ 1 =0.6 [22TCN272-05:5.8.4.2]

- Hai hé s6 ¢, p diing cho bé tang dé trén 16p bétdng di dong cimg duge rira
sach vira bin

nhung khdng 1am nham miit,
- Strc khéang cit danh dinh d6i véi 1mm chiéu rong ban thiét ké :

Vo =cA, +p(A L +P)

=0.52x250+0.6x(0.769x 280+ 4.063)
=261.680 N/mm

X 02f A, =0.2x28x200=1120 N/ mm
Khéng 1én hon : o
5.5A,, =5.5%x200=1100N/mm

Viy V, = 261.680 N
- Stre khang cit tinh toan:
V, =0V, =0.9%261.680=235512 N/mm>T = 160.724 N/ mm

¢ =0.9[22TCN272 - 05;5.5.4.2]

- Dién tich tiét dién ngang t6i thiéu cuia chét trong mit chiju cét :
i 0
AT 20.35x 00 = 355230
f, 280 (théa)
=0313mm*/mm <A =0.769mm? / mm

Théa diéu kién ham lugng cét thép chéng trwot t6i thiéu,
- Tinh chiéu dai doan méc [ TCVN 1 1823-2017; 5.11.2.4].

+ Puong kinh thanh: d, = 14 mm.

+ Chiéu dai doan neo I, ¢6 diu mée véi f, = 280 Mpa < 400 Mpa dugc
cho béi:
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100d,

Ly = \/E

= 100x14 . 264.58 mm (F. = 28 Mpa vi thanh thép neo vao ban
J28

khong nho hon 8dg va 150 mm.

mit chu)

+ Ding thép thudmg khong pha expdxy do do chiéu dai lyp:

=264.58mm

Ly, = lhb

4+ Chidu dai chon cbt thép trong ban 12 200 — 25 = 175 mm, viy khong
* phti hop, trir trudng hop dién tich yéu cau giam xubng con:

175 175
A veucau)=(A_ cungca =0.769 x
( B ) ( ® & p)(222243] 222243

—~0.509 mm* / mm

+ Dung dién tich nay dé tinh lai M,, L. va Ry, ta duoc:

A xf,  0.509x280

= = =5.238 mm
0.85xf,xb  0.85x28x1

Mc :q}xAstyx(ds_%]

=1x0. 509x280x[168—~5—22§) 24165.77 N.mm/ mm

L [h)2+8H(Mb+M‘VH)
¢ 2 2 M,

2
8% 650 (0 -+ 406341.024
_1070 (1070 L8 x( ) 1146279 mm
5 24165.77

2
R, = .__2—_{81\/1[, +8M, H + McLC]

zchﬂLt H
2
= - L5048 406341.024 1 2SI 146297 \
27%1146279-1070 { . |

=3608709.46 N

Trang 6




DATN: TK CAU DAM BTCT DUL I CANG SAU

+ Dinh hinh doan méc cau uén 90° kéo dai 1

GVHD: LE HONG L2

2d, = 12x14= 168 mm. Chon doan méc ci

dai 175 mm.

rng ctia ban.Vi vdy khi tinh ndi Iyc cho b

2. STHIET KE LE BO HANH (tinh 1000mm dai):
2.5.1. Ciu tao va néi luc:
Bé rong 18 bd hanh : b =750 (mm)
by= btt =1,000 (mm )
Lé bd hanh lam viée theo ban ké 2 canh vi chiéu dai nhip 16n hon 2 I3n chidy
dn ta xem 1a didm don gian ké 1én gbi 1a :

b via.

SVTH: DO THANH VAN

Tai trong phén b6 cia ban than dim:
Upe =Yy % by xh, =2.5x107x1,000x100 = 2.5 (N/mm)

Hoat tai nguoi di bo: g, =3x107(MPa)
Ay, =&, xb, = 3x107 % 1,000 =3 (N/mm).
Trang thai gi¢i han cuong do:
(1.25xq,,. +1.75xq,, )x S’
, =
— 0.95x (1.25:«2.5+f.7'§><1.50)><1,7752

M, =nx

=2,264,452 (N.mm)
Trang thai giéi han s dung:

M < e T9,)xS"  (2.543)x1,775?
< 8 - 8

=2,166,055(N.mm).

2.5.2 B tri cét thép:
Tiét dién tinh toan ¢6t thép LBH: bxh =1,000x100 (mm)
Lop bao vé cot thép ciia 18 bo hanh 13 a,=25 (mm)
Chon s bd duong kinh bt thép 13 ¢ =12 (mm) ¢6 A=113 (mm?)
Cuong do chiy cia thép thudng: f, =280(MPa).
Chiéu cao lam vi€c cua ban:
d = h-a =100-31=69 (mm)
Chiéu cao vung nén:
a=d m\/dzh— ZXM“, =69-—\/692— 2x2,166,055 =1.5(mm)
) ° @xO.SSxfcxb 0.9%0.85x28x1000
Dién tich cét thép:
_ 0.85xf xaxb _ 0.85x28x1.5x1,000

sl

A T : ~.-!,:‘no» i/iii_j»ii"\'i
i 280 R
Heé sb qui dbi bibu dd Ung suat: $,=0.85
Ta ¢o:
. A L5 =0.026 <0.42

d, B,xd  085x69
Viy thod man diéu kién ¢t thép max
Theo qui dinh khoang cach giita cdc thanh thép dang:

TMSSV: LS00 “Trang 62



PATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

450mm
min< 1.5xbeday =150mm
200mm

Ta bd tri thép ¢ =12,a =200 mm.
Kiém tra ham luong cdt thép min:
P Z Puin
Trong do:
Dién tich cbt thép trén mot mét dai:
A = 6x£%£ = 678.24(mm”)

A
o B o 678.24__ 90,
bxd_ 1000x74

¢
P = 0.03x-=x100% = O.OSxiO— =0.31%

" fy 280
= p>p.. Vdy thod diéu kién cbt thép min.

_.z@ﬂ 012
D |
S =
Hinh 3.2- B6 trf cét thép trong 1& bd hanh
2.5.3. Kiém toan ¢ trang thai gioi han sir dung:
Tlet dién kiém toan

Tlet dién chir nhat c6 b x h = 1,000 x 100 (mm)
Bé tong ¢6 modun dan hdi

B =0.043y" [t =0.043%2,500"" «~[28 =28,442(MPa)
(6t thép 1am cbt dai AIl : 4102200
Cét thép c6 modun dan hdi Eg = 200,000 MPa

Mg = 2,166,055(N.mm)
Lop béo vé ] 1 ay =20(mm)

Khoang cach tir mép bé tong chiu kéo dén trong tdm cbt thép:

a,=4a, +~1§0—x20+5:25(mm)

Khodang cach tir trong tam cbt thép dén mép chiu nén ca bé tong 1a:
d, =t —a, =100—25="75(mm)
Dién tich cbt thép dat trong 1,000(mm) la:
2
A, = 6x§:1—4§9— =678.24 mm’
Dién tich phin bé tong boc quanh thép la:
A, =1000x2xa, =1000x 2%25 =50,000 (mm®)

Dién tich trung binh phinbé tong bocquanh-1 thanh-thép:

_A 30,000 ¢ 333 (m?)
6 6

Ty s6 mo dun dan hoi thép trén mo dun dan hoi bé tong:
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_E, _ 200,000
E. 29,440
Khoang cich tir truc trung hoa dén mép chju nén cia bé tong 13 :

nxA 2xd_xb 6.79%678.24 2741000
X = x| e — = 1+ 1
b nxA, 1,000 6x678.24
=23.55(mm)

Momen qun tinh cia tiét dién :

bxx’ snxA, x(d, -x) = 1000 x 23.5466°
s s - 3

=6.79

cr

+6%678.24x(74~23.5466)’

=14710689 (mm*)
= Ung suit ciia thép khi chju moémen |
nxM 6.79%x 2,166,055
5 x (dS - x) =
. 14,710,689

2.5.4. Ung suit cho phép trong cbt thép:

Théng s6 bé rong vét nit : Z=23,000 (N/mm).

= Ung suét cho phép trong cbt thep la:

z 23,000

f = ViR " i == 387.97 (MPa)
Mt khac ta lai cé :
0.6xf, = 0.6x 280 =168 (MPa)
Theo diéu kién kha nang chiu nirt:
., =387.97 (MPa)

f, =51.44 (MPa)<|
‘ 0.6xf, =168 (MPa)

=> Viy thod diéu kién chong niit.

f, = x(75-23.55)=51.44 (MPa)
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CHUONG 111
BAN MAT CAU
3.1, SO LIEU TINH TOAN:
. Khoang cach gifra 2 ddm chinh 1a: L, = 2000 mm
- Khoang cach gifta 2 dAm ngang 1a: L; = 6300 mm

- Xét ty sé:lf}_ . 68300 =97 568>1.5— ban lam viéc theo 1 phuong mac du

L2 2000
ban dugc ké trén 4 canh.

. Ban mit cdu k& 1én ca dam chinh va ngang Khi khoang cach giira cac dédm

ngang lon hon 1.5 lan khoang céach gitra cac dam chii thi huéng chiu lyc chinh cta
ban theo phuong ngang cAu. Theo didu 4.6.2.1.6 ( TCVN 11823-2017) cho phép
str dung phuong phéap phén tich gin dang 13 phuong phép dai ban dé thiét ké ban
mit ciu. Pé sit dung phuong phap nay ta chip nhén céc gia thiét sau:

+ Xem ban mit cdu nhu cac dai ban lién tuc tua trén cac goi cing 1a cac
dim d& co do cing vO cung.

+ Dai ban dugc xem la 1 tdm c6 chidu rong SW ké vudng goc voi dam do.
- Chiéu day ban mat cau: hy= 200 mm.
- Chon 16p phi mat cAu gdm céc 10p sau:

+ L.op tao phéng day 20mm.

+ Lép vai nhya phong nuée day S mm.

+ Lép bétdng asphalt twong lai day 75 mm.

L6p phli BTN: 756 mm
Lap vai nhya phdng nudc: 5 mm
Lgp tao phdng: 20 mm

////////////§
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Hinh 3.1: Cdu tao bén mdt cdu
- Do dbc ngang ciu: 2 % dugce tao bing thay dbi do cao da ké & tai moi gébi.

3.2. SO PO TINH BAN MAT CAU:

- Bén mgt cau s& dugc tinh toan theo 2 so d6: Ban congxon va béan loai dam.
Trong d6 phan ban loai ddm don gian duge xdy dung tir so d& dim lién tuc do dé

sau khi tinh toan ddm don gian xong phai nhan v6i hé sé6 ké dén tinh lién tuc ciia
ban mit ciu.

L b6 g asalish 75mm

| L phdng el B

Hinh 3.2. So dé tinh ban mdt céu

3.3. Tinh ndi lyc cho ban congxon (ban hing):
3.3.1. Tii trong tic dung lén ban congxon:

3.3.1.1. Tinh tii:

Xét tinh tai tac dung 1én dai ban rong 1000 mm theo phuong doc ciu:
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DATN: TK CAU DAM BTCT DUL I CANG SAU

|, 100

Hinh 3.4. Tinh tdi tdc dung lén bdn congxon
* Trong lugng ban than:
DC, =1000xh, xy, = 1000%200% 2.5%107 =5 N/mm
* Trong lugng lan can:
- Trong lugng tudng bétong:
P, =1000xb, xh, xv = 1000% 250 % 650x 2.5x107° =4062.5 N
- Trong lugng bo via:
P, =1000%300x 200 2.5x%107° =1500 N
- Trong lugng 18 bd hanh:
P, =1000x550x100x2.5x 10° =1375 N

- Trong lugng thanh lan can tay vin: trén 1 nhip ¢6 2 thanh: 0100 day 8 mm,
dai 2000 mm.

Mbt thanh lan can co trong luong:

2 2
xL = 7.855107 x -2 22 3.14% 2000
Ll.

2 g2
Dl XD —-d

] g A
=189.304 N

- Trén 1 nhip ciu ¢o 18 nhip lan can:
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W—_

= Trong lugng toan bd thanh lan can:
ZPL, =18x2xP', =18x2x189.304 = 6814 N

- Trong Iugng cot lan can: M0t cot lan can duge tao boi 3 tAm thép
T3 Ty; Ts va 2 ong thép lién két O 110 day 8mm, dai 120 mm.
+ Trong luong ban than ciia | tru lan can:

P, =176.09 N

- Khoang cach giita hai c6t lan can I3
34000 nim c6 18 cét.

2000 mm, trén chiéu dai nhip tinh toan
+ Trong luong toan bé cot lan can:
D P, =18xP, =18x176.09=3168.62 N
- Trong Iugng toan b thanh lan can va ¢t lan can la:

D P+ P =681443168.6=9983.6 N

- Ta s& quy mét cach
doc cau ¢d gia tri:

2P +>P, _9983.6

L, 33400

gén dung toan bd trong luong nay thanh Iuc phan bé

={.2902N/ mm

Suy ra: trong luong lan can phin thép trén 1000 mm chiéu dai ban:

P, =0.2902x1000=290.2 N

- Vily trong lwgng toan bo lan can 1& b0 hanh

trén 1000 mm chiéu dai ban mat
cdu tac dung 1én ban hing;

DC, =P +P,+P, + P, =4062.5+1500+1375+290.2 = 7227.7 N

3.3.1.2. Hoat tai:

- Hoat téi tac dung 1a 0. SHL93

- Hoat tai nguoi di bo truyen xudng 1a tai phan bb deu cuong dd g=3x10"
Mpa Gén dung coi nhu truyén thanh 2 tai tép trung xudng 2 bo via:

L xb -3
PL = qp % zibh X - 3x10 ><'2]50><100(} ~1125(N).
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GVHD: LE HONG LAM

3.3.2. Ngi lye trong congxon:
- Xéthé sb diéu chinh tai trong:
N="Np XMNg XM
Trong do:
Np = 0.95:hé s& déo cho cac thiét ké thong thudmg va theo ding yéu cAu.
Ny = 1.05: hé s6 du thira, vi ban hang.
n, =1.05:hé s6 quan trong.
=1 =0.95%1.05%1.05=1.05

+ Trang thai gi6i han cudng do:
L L,
M, =%} Toc xDC, x-—2w+yDC xDC, x Ly + vy x Py % Lipy x?

(L, = 1000mm: chiéu dai ban hing)

1000°

M, = 1.()Sx(l 25%x5x +1.25%7227.7 ><1000+1.75><1125><1000]

=14128375 Nunm

+ Trang thai gidi han sir dung;

2

L
M, =DC, ><w21+DC3 x L, + Py xLy,

1000°

M, =5x +7227.7x1000 +1125x1000

=10852700 N.mm

*3.4. TINH NOI LU'C CHO BAN DAM GIUA:

3.4.1. Tinh tai va ndi lwc do tinh tai tic dung Ién bin dam:

3.4.1.1. Tinh téi

- Ciling gidng nhu truong hop ban dim canh dim bién tai trong 16p pht mat
ciu s& phén bo day dam.
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- Trong lugng ban than:
DC, =5 N/mm
* Trong Irgng 16p phi mit ciu:
- L6p phu bétong asphalt:
q, =1000xh, xy, =1000x75x23x10~° =1.725 N/ mm
- Lép phong nudc:
9, =1000xh  xy  =1000x5x1.8x10° =0.09 N/mm
- Lop tao phéng;
q; =1000xh, xy,  =1000x20x2.4x10~ = 0.48 N/ mm
Viy:
DW=q,+q, +q, =1.725+0.09+0.48 = 2.295 N/ mm

3.4.1.2. N§i lue

- Sor db tinh nhu sau:

Hinh 3.8. So do tinh finh tdi cho bén dim giita
- Hé 56 diéu chinh tai trong liy nhu ban dim bién
- Gia tri mémen dwong tai giita nhip:

+ Trang théi gi6i han cudng dé:

. — ff.j S._’ D T
M = XL'YDC x —w——wu"'gx +Yow X—M—J

5x%2000°
— .__+
8

1.5

= 1.05x[1.25x o 2295 % 2000‘}

8
=4603937.5N.mm

o Trang thai gici han sir dung: | |
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MDY DC, xS’ N DWxS? _5x 2000° N 2.295 x 20007
s 8 8 8 8

=3647500 N.mm

3.4.2. Hoat tai va ndi lye do hoat tai tac dung 1én ban dim:
- Chi c6 xe 3 tryc, ta kh‘(”)ng xét tai trong lan vi nhip bén L, =2000 mm < 4600
mm theo quy dinh khong cn xét tai trong lan

- (3 day s& co 2 trudng hop dat tai:
+ Trudng hop chi ¢6 1 banh xe cliia 1 x¢

+ Trudng hgp c¢b 2 banh xe ciia 2 xe khéc nhau dat trong ban khi do6

khoang cach giita 2 banh xe 1a 1200 mm.
3.4.2.1. Xét trwong hop 1 chi ¢6 1 banh xe:
Ta s& dat banh xe ngay tai gilta nhip dé tinh todn
_ Gi4 tri ndi lwc: tuong tu nhu trén ta co:

+ b, =510+2xhp, =510+2x100=710 mm

P 0.5x145000

—i-p:——»—x «_—‘51056 N/ mm
2xb, 2x710

+ SW-=1220+0.25xS=1220+0.25x2000 = 1720 mm
+ SW* =660+0.55xS=660+0.55x2000= 1760 mm
- Gia tri momen tai giita nhip:

+ Trang thai gi6i han cuong do:

M, :nx[YLL x (1+IM)x mx pzbl [S—%H

=1.05){1.75x(1+0.33)x1.2xwx(2000_]%Q)i\

=39555382.4 N.mm

= Trang thai-gidi-han-ste
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M, z(1+IM)xm x%ﬁx(sw%‘—]

- (1+0.33)x1.2x—5~&52ﬂ9x[2000—%—0)

=10242667.2 N.mm

Gia tri momen tai gita nhip do tinh taj va hoat tai gay ra c6 xét dén tinh lién
tuc cita ban mit cau (véi dai ban 1000 mm) dugc tinh nhu sau:

- Trang théi gidi han cuong do:

+ Tai gdi:
LL
M, =-0.7x| mpewow My x1000
SW-
=-0.7 {4603937.5 #3223 531 ‘%3 X IOOOJ

=-19320876.99 Nmm

+ Tai giita nhip:
M2 =0 5X(MDC+DW y M:;L X 1000]

SW*
= 0.5%| 46039375+ 39555382.4x1000
1760
=13539293.3 Nmm
- Trang théi giéi han str dung:
+ Tai gbi:
EL
M, =~0.7x| mpesew M. x1000
SW~
= —0.7x| 3647500+ 10242667.2 1000
1720

=—-6721777.35 Nimm

+ Tai gifta nhip:
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ML %1000

M)

10242667.2x1000
1760 }

M? =0.5 x[M;’C*D“’ +

=0.5x% (3647500 +

=4733598.64 Nmun

3.4.2.2. Xét trudmg hop 2 (co 2 bdnh xe):

b' 1=1200
/{L‘ s SV - -
L_:_:b1=710 — h1=710 .
[EERsasERREAni
o -
A 2000 T
(a —

Hinh 3.10. Tdi trong dong tdc dung lén ban giita
(trwong hop ddt 2 banh xe)
- Gi4 tri n6i lyc: twong ti nhu trén ta co:
+ SW- =1220+0.25xS =1220+0.25x2000 = 1720 mm
+ SW' =660+ 0.55%S =660+ 0.55% 2000 =1760 mm
+ b", =b, +1200 = 710+1200 =1910 mm

‘p =_bPT=M——_O'5X145000 _37.958 N/mm
1 1910

- Gia tri mdmen tai gilta nhip:

+ Trang thai gidi han cudng dé:

-
M, xnx[yLLx(l+IM)x1nxp>;S }

~-

8
=41964941.38 N.mm
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+ Trang théi gi6i han st dung:

plx SZ

MﬁLL 2(I-i—IM)xmx

=(1+0.33)xIx 37958; 2909 _ 55242070 Nomm

Gia trj mémen tai giira nhip do tinh tai va hoat tai gdy ra c6 xét dén tinh lién
tuc cua ban mat cau (véi dai tinh toan 1000 mm) duge tinh nhu sau:

- Trang thai gi¢i han cuong do:

+ Tai goi:

LL
ME = 0.7x| m Perow , My 7 x1000
u Sww

41964941.38 x1000
1720

=-0.7 x(4603937.5 + J =-20301511.96 N.mm

+ Tai gitra nhip:

Mlufz ~0.5x% Mchmw . MULL x1000
SW*

41964941.38 x 1000
1760

=(0.5x (4603937.5 + ] =14223827.1 N.mm

- Trang théi giéi han sit dung:
+ Tai gbi:
M = —0.7x| m,peow , M x1000
; ' ) SW-

25242070 %1000
1720

=-0.7x (3647500 + ) =-10726185.47 N.mm

+ Tai giita nhip:

M:Q =0.5% MSDC+DW +w
SW

25242070 x 1000
1760

=0.5 x[3647500+ J =7494792.614 N.nm
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Viy gid tri momen 4m va momen duong lon nhét Gmg voi trang thai gi6i han
cudng do va trang thai gi¢i han sir dung thude trudmg hop dat mot banh xe trén
ban dam giia la:

- Trang théi giéi han cudng do:

+ Mbmen am: M,” = M? =-20301511.96 N.mm

1
+ Mémen duong:M,* =M? =14223827.1 Nmm

- Trang thai gidi han st dung:

+Mbmen am: M~ = M¢ =-10726185.47 N.mm

1
+ Mémen duong: M_* =M? =7494792.614 N.mm

1.6. THIET KE COT THEP CHO BAN MAT CAU:

Ta s& thiét ké ct thép tuong tng voi cdc gi tri ndi lye & TTGH cudng do
vira tinh & trén: '

3.6.1. Thiét ké cho phén bin chiju mémen am:

Thiét ké cbt thép cho 1000 mm chidu dai ban mit cdu, khi d6 gi tri ni lue
trong 1000 mm ban mét cau nhu sau:

- Momen am: M~ =-20301511.96 N.mm

- Chidu rong tiét dién tinh todn: b=1000 mm
_ Chiu cao tiét dién tinh toan: h =200 mm
- Cudmg d6 cbt thép: f, =280 MPa

- Chp bétong: ', =28 MPa

- Lép bé tong bao vé: 25 mm.

- Gia thiét ding thép §16 cb dy = 16 mm, Ay, = 201.06 mm’,

= Kime’m-g--ca’ch—tt‘x—~~thé-~eh-iumkéo_mn.gmoaiﬂ.‘c&ng‘..,cﬁa_._tiét dién dén trong tdm vung

¢t thép chiu kéo ghn nhat 1a: d, =25+ % =33 mm

_ Chidu cao lam viée cta tiét dién: d, =h~d, =200-33= 167 mm
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- Chi€u cao vung bétdéng chiu nén:

a=d — [d7 - 2XM,
"y T 9x0.85xf xb

:167_\/1672_ 2%20301511.96 990 mm
0.9x0.85x28 %1000

- Xéc dinh f3,: dof, = 28 MPa nén:
B, =0.85

- Chiéu cao viing bétdng chiu nén trong trirdng hop cén bing:

Cxi:%gzl().% mm
B, 0.85
- Kiém tra diéu kién: HC_ = 3196'973 =0.065<0.42 thda

5
- Dién tich ¢6t thép cho bdi cong thire:

A - 085xf xaxb 0.85x28x9.29x1000
S £ 280

=789.668 mm?

- Kiém tra ham lugng cét thép tdi thidu:

A = 0.03xbxhx fc =0.03x1000x200x%:600 mm’

¥

A, =789.668 mm’® > A_ . =600 mm® chon A tinh toan
- Chon ¢16a250 dé bé tri: trong 1000 mm ¢6 4 thanh $¢l6 va co:
A, =804.24mm?
3.6.2. Thiét ké cho phén ban chin mémen dwong:

4ikict Re ot diép ¢iio 1660 min chieu dar ban mat cau, khi d6 gid tri ndi lue
trong 1000 mm ban mit cau nhu sau:

- Mémen duong: M_* =14223827.1 N.mm
- Chiéu réng tiét dién tinh toan: b = 1000 mm

- Chiéu cao tiét dién tinh toan: h = 200 mm
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- Cudng do cbt thép: £, =280 Mpa

- Cép bétong: f', =28 MPa

- Lép bé tong bao v§: 25 mm.

- Gia thiét ding thép ¢14 c6 dy = 14 mm, Ay = 153.9 mm’.

- Khoang cach tir thd chiu kéo ngoai cling cda tiét dién den trong tAim vung

cbt thép chiu kéo gin nhatla: d, =25+ % =32 mm

- Chidu cao 1am viée ctia tiét dién: d, =h—d, =200—-32=168mm

- Chidu cao ving bétdong chiu nén:

amd - fd) -— M
’ * $x0.85xf' xb

2168—\/;682— 14223827.1 = 6.505 mm
0.9x0.85x28x1000

~Xéc dinh B, : do f, =28MPanén:
B, =0.85

- Chidu cao ving bétdng chiu nén trong trudng hop cédn bang:

c :i ﬂﬁgj: 7.652mm
B, 085
- Kidm tra didu kién: — = 7652 _ 4,046 <0.42
4 168

8

- Dién tich ¢bt thép cho bdi cong thire:

| - 0.85><f;c><axb _ 0.85><28x268.(‘)5()5><1000 557,89 mm?

y

- Kiém tra ham lugng cét thép téi thiéu:

'

A

smin

—0-03x b—x-‘h-x-‘_m--ﬂ—gr()%—x--l-OQQ--X---Q,OO X _Z_SL — 600.mm”*
f 280

y

A, =552.89 mm?® <A, =600 mm?* chon A tinh toan
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- Chon ¢14a250 dé b tri: trong 1000 mm ¢6 4 thanh ¢14 va co:

A =615.6mm’

3.6.3. Thiét ké c6t thép theo phwong doc ciu:

Vi ban lam viéc theo phuong ngang ciu nén ta dat ¢t thép cdu tao theo
phuong doc cdu ca day trén va day dudi cta ban mat ciu dé phan b tai trong
banh xe doc ciu dén cét thép chiu hre theo phuong ngang. Dién tich yéu ciu
tinh theo phén trim cdt thép chinh luc. Péi voi cbt thép chinh dit vubng goc
voi huong xe chay.

3
sophantram = \/S*O <67% (9.7.3.2)
S. chiéu dai c6 hi€u ciia nhip, & day ta 1y bing khoang cach gitra hai mép

védch dim chu S.= 2000 mm
3840 3840

NN =85.8% > 67%
Vay ta ding 67 % dién tich cbt thép doc

Trén 1m dai doc cu ta c6 thé bd tri 4¢14

A, =615.6mm?2

sophantram =

3.7. KIEM TRA NUT CHO BAN MAT CAU:
Ta s& kiém tra nirt cia ban mat ciu bing trang thai giéi han sir dung

+Mdmen dm: M,” = M* =-10726185.47 N.mm

H
+Momen duong: M,* = M2 = 7494792.614 N.mm
3.7.1. Kiém tra nitt véi mémen am:
-Cacgiatricha b, h, a’, d, dd co & trén.

- Khoang céch tir thé chiu kéo ngoai cung dén trong tdm cbt thép chiu kéo
gén nhat:

d, =33 mm <50 mm
- Dién tich clia viing béténg boc quanh 1 nhém thép:
A, =2xd xb=2x33x1000 = 66000 mm>

- Dién tich trung binh cta béténg boc quanh 1 thanh thép:

: = HNH V e —— 1511122 S——
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A r—ﬁ =6—6~ng =16500 mm’
n 4

- Mémen do ngoai lyc tac dung vao tiét dién:

M, =10726185.47 N.mm
- Khéi luong riéng clia bétdng: v, = 2500 Kg/ m’
- Médun dan héi ciia bétdng:

B, = 0.043x7"%, x I, = 0.043x2500" x+/28 = 28441.827 MPa

- Modun dan héi cda thép: E, = 200000 MPa

- T1¢ s tinh dbi tir thép sang bétdng: n = E, 200000 _ ;037
E_ 28441827

- Chiéu cao ving nén clia bétdng khi tiét dién bj nut:

A 2xd_xb
x:nx—b—s—x 14— 1

nxA,

615.6 N 2x168 %1000
g 22200

=7.032x X 11=38.172 mm
1000 7.032%x615.6

- Mémen quén tinh cia tiét dién bétong khi bi mirt:

3
I, = b’;x rnx A, x(d,-x)

cr

3
- 1000";8‘172 +7.032%615.6x(167-38.172)’
=112399762.952 mm*
- Ung suét trong cbt thép do ngoai luc gay ra:

_10726185.47
112399762.952

£, =Ms x(ds—-x)xn

<F

x(167—38.172)><7.032

=161.098 MPa

- Khi hau khéc nghiét: z = 23000 N/mm
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- Ung suét cho phép trong cbt thép:

_z 23000
T yd. xA Y33x16500

= 281.662 MPa

-So sanh: f, = 281.662 Mpa > 0.6 x fy = 0.6 x 280 = 168 Mpa chon 168 Mpa
dé kiém tra:

f, =161.098 MPa <168 MPa . Vay thoa man didu kién v& nut.
3.7.2. Kiém tra nitt véi mémen dwrong:
-Cécgidtricia b, h, a', d, dd c6 & trén.

- Khoang céch tir thé chju kéo ngoai cling dén trong tdm cbt thép chiu kéo
gén nhit:

d, =32 mm <50 mm
- Dién tich cua viing béténg boc quanh 1 nhém thép:
A, =2xd xb=2x32x1000 = 64000 mm?>
- Dién tich trung binh cua béténg boc quanh 1 thanh thép:

A= A _@ngl6000 mm?

n 4

- Momen do ngoai luc tdc dung vao tiét dién:

M, =7494792.614 N.mm
- Khi lugng riéng ciia bétong: y, = 2500 Kg/m’
- Médun dan hdi cia bétong:

E, =0.043xy"° x/f', =0.043%2500" x /28 = 28441.827 MPa

- Médun dan hdi cda thép: E_ = 200000 MPa

- Hé s tinh ddi tir thép sang bétong: n = B _ _ 200000 _, 7.032
E, 28441827

c

- Chteu cao vungnen cua betong kh1 tlet dlen bi nu’t - |
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A, ( 2xd xb )
xznx—g—x [+ —=—-1

nxA,

_7.032x 2128 x[\/1+2x168x1000 —1}:34.054 mm

1000 7.032%x615.6
- Mdmen quan tinh cua tiét dién béténg khi bi nit:

bxx +nxA, x(d —X)

cr

3
_ 1000X§4'054 17.032x615.6x (168—34.054)’
=90829799.645 mm*

- Ung suft trong ¢t thép do ngoai luc gly ra:

) 7494792.614
i "~ 90829799.645

=147.286 MPa

f, = x (168 —34.054)x 7.032

- Khi hiu khic nghiét: z= 23000 N/mm

- Ung suét cho phép trong cbt thép:

Z 23000

f = =
*fa xA Y32x16000

_So sanh: f,, = 287.5 Mpa > 0.6 x f; = 0.6 x 280 = 168 Mpa chon 168 Mpa dé

=287.5 MPa

kiém tra: f =147.286 MPa < 168 MPa . Vay thoa mén diéu kién vé nit.
162230
P
23“'_ L] » L [ ] a" l\ 1
S N

o B14a250
] L ) - ) *r—

| s ]

Hinh 3.11. Bé tri thép cho bdn mdt céu trén Im dai doc cau
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CHUONG IV

DAM NGANG

4.1. CAC SO LIEU DAM NGANG:
- Nhip finh toan L, = 33400 mm.

- Két cdu nhip ¢6 6 ddm ngang, khoang cach gifra hai ddm ngang la L; = 6800

mm.
- Khoéng cach gitta cac ddm chii: L, = 2000 mm.
- Kich thuée ddm ngang nhu sau: h = 1050 mm
b =240 mm
- C6t thép ATI gi6i han chay: f, = 280 Mpa
- Bé t6ng cd cuong do chiu nén: fo=28 Mpa

- Gia thiét ddm ngang la cac ddm gian don ¢6 hai gbi 12 hai ddm chinh. Khéu
dd tinh toan clia dam ngang 1a khoang cach tim gifta hai dam doc.

4.2. XAC PINH NOQI LUC TAC DUNG LEN DAM NGANG:
4.2.1. Xac dinh ndi lyc do tinh tai tic dung Ién ddm ngang:
- Tinh tai tdc dung lén dim ngang bao gbm:
+ Ban mat clu:
DC, =h; xy,xL, =200x2.5x 10 x6800 = 34 N/mm
+Dam ngang:

DC', = A, xy, =bxhxy,
=240x1050x2.5x10° =5.7 N/ mm
= DC, =DC, +DC, =24.4+5.7=30.1N/mm

+ L6p pha:
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| DATN: TK CAU DAM BTCT DUL I CAN

DW :(has XY o XY g, xylp)x L,
=(75><2.3><10'5 +5x1.8x107° +2Ox2.4x10‘5)x4880

=11.2 N/mm

- Mémen do trong ban mit cau tac dung 1én dAm ngang tai mit cat gilra nhip:

2 2
M, = 20Xt 30.1x2000° _ 5050000 N.mm
g g

- Mdmen do trong lugng 16p phi tac dung lén ddm ngang tai mit cit gilta

nhip:

P 2
My = DWS" L, 12 x;.ooo = 5600000 N.mm

- Trang thai giéi han cudng do:

MEC+DW =nx \:YDCMDCZ + 'YDWMDW]
=1.05x[1.25x15050000 +1.5x 5600000]
=31551875N.mm

- Trang thai gidi han sir dung:

MjS)me = MDC; +Mpy
= 15050000 + 5600000
= 20650000 N.mm

4.2.2. Xac dinh ngi lyc do hoat tii tac dung lén dim ngang:

- Hoat tai tac dung ié€n dim ngang gém 0.5HL93 va tai trong nguoi.

4.2.2.1. Xac dinh hé s phin b tii trong ( £ )

12 2000°
=0.5x —2—=0.5%
5 2+ 6800° + 2000’

] 2

=0.012

4.2.2.2. Xac dinh ngi lye tic dung 12n dAm ngang do xe 2 tryc hoic xe 3 truc:

- Tai trong do xe 2 tryc tac dung 1én ddm ngang P,zm,w

- Xép xe 2 tryc 1én duong anh theo phuong doc céu d& tim noi Tuc 16m &t
tac dung lén dam ngang, Khoang cach céc truc xe 1200mm.
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'Igf
. 3400 o 3400 o 3400 3400
| | T | T
— = — N B e
= \ g = < =
|
\\4’/ |

Hinh 4.1, Xe hai truc va PAH theo phuong doc cdu

- Tung d¢ dudng anh hudng:

L

~ =120 ig2_0—0~-1200
+y, :(1—§)x——z_%+e;:(1—0.012)><W+0.012:0.651
2 2

+ y2 :1
pl2!m‘1'c = OSX(SSOOO Xy + 55000 % yE)
=0.5x% (0.65 1% 55000 + 55000 x 1) =45402.5 N
- Téi trong do xe 3 truc tac dung 1én dam ngang p}twc

- Xép xe 3 truc 1én duomg anh theo phuong doc cdu dé tim ndi lyc 16n nhat
tac dyng 1én ddm ngang, khoéng céch céc truc xe 4300mm.

- -
17.5 KNJJ 72.5 KN| 72.5 KNJI
T R T N
N =T | ]
R — ;% T T e —— & b“—g?\._.
= bﬂg\_‘l\gi. T] /9 I o i
T : _I ///)
\\\-‘J/_'JL/,//

Hinlh 4.2. Xe ba tryc va PAH theo phwong doc cau

- Tung d¢ duong dnh huong:
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L, —4300 6800 — 4300
+ frutaan) = ———w—-'—“‘"'—1 = it et T,
y, = yy3=EX ; 0.012x— 05 0.0088
2 2

+y2:1

=0.5x(17500xy, +72500xy, + 72500xy,)
={(.5x% (17500 % 0.0088 + 72500 x 1+ 72500 x 0.0083) =36646N

'
p 3truc

- Vi Plarge = 45402, SN > p e = 36646 N nén ta chon p’ame dé xép 1én

d.a.h theo phuong ngang ciu dé tim ndi luc I6n nhét.
- Xép tai p’;mq 1én dudng anh huong dim ngang theo phuong ngang chu dé
tim ndi lyc 16n nhat:

+Xép 1 xe:

e
o
N
=
I\
L
2

B
L
I
&S
]
o
7

L 2000 |
| .

Hinh 4.3. Xe hai truc va DAH cua dam ngang( 1 xe)

Momen 16n nhét tai mit cat gitta nhip:

2000

M,,. = p'mx% _ 45402.5x 2290 _ 29701250 N.mm

+ Xép 2 xe:
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45402.5 N\

Hinh 4.4. Xe hai truc va DAH ciia dém ngang( 2 xe)

M®6men 16n nhét tai mit cit gitta nhip;

Mome =P e X (¥ +¥,) = 45402.5x(200 +200)
=]18161000 N.mm

4.2.2.3. Xac dinh ndi luc tic dung Ién dim ngang do tai trong lan:

-Tai trong lan tac dung lén dim ngang q'= 4 e

3000

— T T T T —— T T
F | J J | } ] r I | |
\ |/ L A O 2 T A A RN \J y \| \ l

3400 e ji:](}_ — 3400 e _E_Mi{]_
e A
B 2 B B Y T ——

\\Ej i - ’ i J o 2l
\\\ -

Hinh 4.5. Tdi trong lon va PAH theo phurong doc cdu

- V61 o la dién tich duong anh hudng ép luc 1én dim ngang:

| L, 1 L.
O=2x] =xEx—L 4w (8 4])x-—L
(2 S TG 2)

6800 6800

=2x[%><0.012><

+%><(0.012+1)>< ):3481.6 mm’
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9 =2 x3481.6=10.792 N/mm

=——X
3000 3000

=q

g anh huong dim ngang dé tim ndi lyc lon nhét:

- Xép tai q 1én dudn

Hinh 4.6, Tai trong ln va DAH ctia dam ngang

Mémen 1én nhét tai mit cit gitra nhip:

M, = q'><12><£’41><L2 = 10.792><%x ZOfO % 2000 = 10,792,960 N.mm

4.2.2.4. T hop ndi lre do hoat tai tac dung lén dim ngang:
Té hop cta xe 2 tryc v6i tai trong lan:
- Xép 1 xe:
+ Trang thai gidi han cuong do
M2 = gy x [+ IM) XM X My, 1m M, |
01250 +1.2x10,792,960 |

oy MP 1,05 1. 75 x| (1+0.33)x1.2x227
=90373297.61 N.omm

+ Trang thai gioi han sir dung:

M?m“]m =1 X YLL x [(1 + IM) Xmx M2truc T X Ml‘m]

—y 2ot = (140.33)x1.2x 22701250 +1.2x 10,792,960 |

— 49182747 Nomm

~ Xép 2 xe:




DATN: TK CAU DAM BTCT DUTL | CANG SAU GVHD: LE HONG L/

+ Trang théi giéi han cudng do

M = nxyy x[(E+ M) xmx My, +mxM,, |

= M2metton :1_05x1,75x[(1+0.33)><1><18161000+Ix10,792,960]

=64215277.88 N.mm
+ Trang théi gioi han sir dung:

Mllrui‘cﬂaon
s

=Xy, X [(1 +HIM)xmxM,, . +mx M,am]

= M = [(140.33) x 1x 18161000 + 1 x 10,792,960 ]
= 34947090 N.mm

Bing 4.1. Bang téng hgp mémen do hoat tii tic dung lén dim ngang

| Logi tai 86 xe THGHCD | TGHSD |
Xe 2 trucHan 1 90373297.61 49182747
Xe 2 truc+ lan 2

64215277.88 34947090

Chon té hop xe 2 true va tai trong 1an trong trudng hop xép 1 xe dé tinh toan:
M;" =90373297.61 N.mm
M;" = 49182747 N.mm
4.2.3. Téng hop néi lwe dim ngang (tinh tii + hoat tai):
- Khéng xét tinh lién tuc:
+ Trang thai gi6i han cudng do:

M, = M"Y+ MM = 31551875490373297.61 = 121925172.6 N.mm

+ Trang thai gi¢i han sir dung:

M, = MPSPY LM Zonssn0nn ; a010n7am maonan

AR RN b
TR0 Nan

- Xét tinh lién tyc ciia ddm ngang:
+ Trang thai gidi han cuong do:

Tai mit cit giita nhip:

THANH VA
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Mjf =0.5x M, = 0.5x129670666.89 =64835333.445 N.mm
Tai mat cét géi:

ME =0.7xM, = 0.7 % 129670666.89 = 90769466.823 N.mm
+ Trang thai gidi han s dung:

Tai mat cit gitta nhip:
1
M2 =0.5xM,=0.5x 74632747 =37316373.5 N.mm

Tai mat cht géi:
ME =0.7x M, =0.7x 74632747 = 52242922.9 Numm
4.3. THIET KE COT THEP CHO DAM NGANG:
4.3.1. Tai mit cat gbi:
ME = 90769466.823 N.mm
- L&p bé tong bao v apy = 50 mm.
_ Gia thiét dimg thép $20 ¢ dy =20 mm, Ay = 314.2 mm”

- Khodng céach tir thé chiu kéo ngodi cung dén trong tdm cbt thép chiu kéo gin
nhét.

d, :50+~22£=60 mm

- Vay d, = h—d, = (1050 +200) - 60 = 1190 mm

_ X#c dinh chéu cao viing nén:

azd, - |d- 2xM, :119()”\]1*1902_ 2x90769466.823
£x0.85%f xb 0.9%0.85%28x240

=14.3 mm

- DAm ngang c6 £ = 28 MPa

= f,=0.85

_ Chiéu cao vang bétdng chiu nén trong trudng hop cin bing:
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GVHD: LE HONG LAM
_a 149367
B, 0.85

=17.56 mm

L o220 6017 <040
d_ 1190

- Xdc dinh dién tich cét thép:

A _0-85xf xaxb 0.85x28x14.367x 240

] = =298.6 mm?>
£ 280

-Kiém tra ham luong cot thép t6i thidu:

A, . =0.03xbxh x%ﬁ =0.03x240x1250 XEZS% =900 mm?

Y
A, =298.6 mm’ <A . =900mm? chon A, tinh toan

- Chon 3$20¢6 A = 942.6 mm? > Agmin = 900 mm? (thda)

4.3.2. Tai mit ciit giira nhip:

1

M? = 64835333.445 N.mm
- Lp bé tong bao vé ay, = 50 mm.
- Gia thiét ding thép ¢20 ¢6 dy = 20 mm, Ay =314.2 mm?

- Khoang cach tir thé chiju kéo n
nhit.

godi ciing dén trong tam cét thép chju kéo gin

d, = 50+—22—0 =60 mm

- Véy: d;=h-d_ =1250-60 = 1190 mm

- Xac dinh chéu cao viing nén:

a=d - |2 XM, :”90_\/11902_ 2x 64835333445
‘ ¢x0.85xf xb 0.9x0.85x28x 240
=10.653 mm

- Dadm ngang cof = 28 MPa
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= B,=0.85

- Chidu cao viing bétdng chiu nén trong trudng hop can bang;

; - Kiém tra diéu kién:

,__1_2'2.2_m 0.01<0.42

L
a, 1190
- Xéc dinh dién tich cbt thép:

A, = O.SSin:C xaxb _ 0.85x28 ><21800.653><240 917306 mm’

Y

_Kiém tra ham luong ct thép téi thiéu:

A, =0.03xbxh x%- =0.03x 240 x 1250><--23886 =900 mm’

y
A =217.306 mm’ <A, =900 mm?>chon A_;, tinh toan
- Chon 3¢20¢c6 A, =942.6 mm? > Aggyy = 900 mm” (thoa)
4.4. KIEM TOAN NUT CHO DAM NGANG:
Ta s& kiém tra nit clia dim ngang & trang thai gi¢i han sur dung:

+ Momen 4m: M, =M? =52242922.9 N.mm

i

+ Mbmen duong: M,* =M2 =37316373.5 N.mm
4.4.1. Kiém tra nirt véi momen am:
i - Céc gia tri ciia b, h, a', d, daco & trén.

- Khoang cach tir tho chiu kéo ngoai cing dén trong tAm cbt thép chiu kéo gan

nhit:  d, =60 mm >50mm

- Dién tich ctia ving béténg boc quanh 1 nhém thep:

A, =2x50xb=2x50x240 = 24000 mm’
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- Dién tich trung binh ciia bétdng boc quanh 1 thanh thép:

A:ii%p_o:sooo mm?>
1

- M6men do ngoai luc tac dung vao tiét dién:
M, =52242922.9 N.mm
- Khéi lugng riéng cia béténg: y, = 2500 KG/m®
- Médun déan héi ctia bétong:
E, =0.043xy"°, x Jf", = 0.043x 2500 x+/28 = 28441.83 MPa

- Mbdun dan hoi cia thép: E_ = 200000 MPa

- He 56 tinh déi tir thép sang bétong: n = E, _ 200000 =7.032

B, 28441827

- Chiéu cao viing nén cia bétdng khi tiet dién bi nitt:

A 2xd xb
X=nx—tx| fl+-—s" " 1
b nxA,

= 7.03x%~6—x(\/l+ 2x1190x 240 —IJ: 218.966 mm

240 7.03x942.6

- Mbmen quén tinh cia tiét dién bétong khi bj nat:

3
] =Dxx +nxA, x(d, -x)’

or

| 240x218.966°
3
=5834171543.091 mm*

+7.03x942.6 x (1190 - 218.966)’

M 522429229
f, = —x(d, ~X)xn=
S | 5834171543.091

Ccr

x (1190 -218.966)x7.03
=60.493 MPa

- Dyra vao diéu kién méi trirng tra ra bé rong vét nut:
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GVHD: LE HONG LAM

KChi hau khic nghiét: z=23000 N/mm
-Ung suét cho phép trong cbt thép:

£ z 23000 545158 MPa

®afd xA " Y63%8000

a>0.6xf,=006x 280 = 168 Mpa chon 168 Mpa

_-So sanh: £, = 312.158 Mp
dé kiém tra:

f, =60.493 MPa< 168 MPa.
Vay thoa man diéu kién vé nirt.
4.4.2. Kiém tra nirt véi mémen dirong:

- Céc gia tri cua b, h, a', d, da co & trén.
- Khoang cach tir tho chiu kéo ngoai cung dén trong tam ¢t thép chiu keo gln
nhit:  d, =60 mm>50mm

- Dién tich cta ving béténg boc quanh 1 nhom thép:

A, = 2% 50%xb = 2x50x 240 = 24000 mm”

- Dién tich trung binh ctia bétong boc quanh 1 thanh thép:

_AL_ 240004600 mm®
n 3

_ Mémen do ngoai luc tac dung vao tict dién:

M, =37316373.5 N.mm

- Khéi luong riéng ctia bétong:y, = 2500 KG/m’

_ Modun dan hoi cua bétong:

B =0.043xy", x[f', =0.043x 2500 x /28 = 28441.827 MPa

_ Mbdun dan hdi cia thép: E, =200000 MPa

200000 7032

—_—————

ES
B, 28441827

- Hé sb tinh dbi tir thép sang bétong: n =
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- Chiéu cao viing nén cia béténg khi tiét dién bi nit:

A f 2xd xbh
X=nx-—<xi (14 5 -1
b ( nxA, ]

=7.032x2%2 ¢, \/1+ 2x1190x240 ~1{=219.302 mm
240 7.032x942.6

- Mémen quan tinh cta tiét di€n bétdng khi b nirt:

x x°

I = b 3 -!~n><1fxs><(cls—x)2

3
_ 240X2319'302 +7.032x942.6 X (1190-219.302)°

= 5868745863.663 mm*

- Ung suit trong cdt thép do ngoai lyc gay ra:

£ zuMix(ds —X)xn =—>/316373.5 x(1190-219.302) x 7.032
I 5868745863.663
=43.087 MPa

- Dua vao diéu kién moi trudng tra ra bé rong vét nit:
Khi hiu khic nghiét: z=23000 N/mm
- Ung sudt cho phép trong cét thép:

f__ 7 23000

T == = 293,752 MPa
Jd. <A /60x8000

_-Sosanh: £, = 293,752 Mpa > 0.6 x fy = 0.6 x 280

= 168 Mpa chon 168 Mpa dé
kiém tra:

f. =43.087 MPa <168 Mpa .
Viy thoa min didy kién vé nirt.
4.5. TINH COT DAI CHO DAM NGANG:
4.5.1. Lare ciit do tinh tij téc dung lén dim ngang:
Tinh téi tdc dung lén ddm ngang:

DC=DC, +DC’, =24, 4+ 5.7= 30.1 N/mm
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DW= 11.2 N/mm
* Y&t mat cit tai gbi:

- Xé&p tinh tal:

Hinh 4.7. Chdt tinh tdi lén DAH lyc cdt ciia dam ngang
Dién tich dudng anh hudng: o :%xlx 2000 = 1000 (mm”)

+ Trang théi gidi han cuong do
VPEPY = x (Y pe PC+ e DW)xa
= l.05x(1.25x30.1+1.5x11.2)x1000 =57146.25 N
+ Trang thai gidi han sir dung

VPEPY —(DC+DW)x 0
=(30.1+11.2) x 1000 = 41300 N

* Tai mjt cat gifra nhip tinh toan:

- Xép tinh tai:

Hinh 4.8. Chdt tinh tai lén DAH lyc cdt ciia dam ngang
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Dién tich dudng anh huéng: 0™ = o) = % 2000 0.5= 250(mm?)
+ Trang théi giéi han cuong do:

DC+DW
Vu C+

=1nx ("/Dc DC+y,, .DW) X (UJM - OJH)
:1.05x(1.25><30.1+1.5x11.2)><(250—250) =0 N
+ Trang théi giéi han st dung
VsDcmw _ (DC n DW) ><((D(*') _m("))
=(30.1+11.2)x (250~ 50) =0 N
Bing 4.2. Lurc ciit do tinh tii DC + DW t4c dung 1én dim ngang

(da nhin hé s6)

Mt cit TTGHCD TTGHSD
Gbi 57146.25 41300
Giira 0 0

4.5.2. Lyc ¢it do hoat tii tic dung Ién dim ngang:

Ta x€p xe 2 truc, taj tron

g lan 1én duong anh huéng dam ngang dé tim luc cit
[6n nhit:

* Tai mét cat goi:

-Xép 2 truc (p'yue )

+ Xép 1 xe:
45402.5NJ &?5402 5N
ple —

Hinh 4.9. Xe hai truc vo PAH ciia dim ngang
(truong hop 1 xe)

Vame = Pane X (1+3,) = 45402.5x (1+0.1) = 49942.75 N
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+ Xép 2 xe:

1200 |

45402.5N /45402.5N

OO0 A

Hinh 4.10. Xe hai truc va DAH ciia dém ngang

(trwong hop 2 xe)

V.

AL = p21ruc

«(1+y,)=45402.5x(1+0.4)=63563.5 N

- Xép tai trong lan: (q)

\[/ \l/‘-ﬂ/ j/ \/\_ W q'=10.792 N/mm

2000

Hinh 4.13. Tdi trong lan va DAH ctia dam ngang

Dién tich duong anh hudng: o = % x 1% 2000 = 1000

V,=qxo= 10.792x1000=10792 N
* Tai mét cit giira nhip:

- Xép 2 trye (P'ppu )

?
:
l

]

45402.5N, L( Y 45402.5N

Trang
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GVHD LE HONG LAI\/

Hinh 4.14. Xe hai truc vir BAH cla dam ngang

= Pame X 0.5 = 45402.5% 0.5 = 22701.25 N

'—*[W_ﬁ q'=10.792

;’f @i éﬂ
i ﬂ L

2ruc

- Xép tai trong lan: (q’)

Hinh 4.16. Tgi frong lan va PAH cia dam ngang
Dién tich dudng anh huéng: o = -21 x0.5%1000 =250

Vi =% ©=10.792x 250 = 2698 N
Bang 4.3. Luec cit do hoat tii tic dung lén dim ngang

(chwa nhin hé s6)

Mt cat Loaitai | S&xe v
Lan 10792
Tai gbi 1 49942 75
algol Xe 2 truc X¢ 2
2 xe 63563.5
Tai gitra Lan 2698
L Nhip Xe 2 truc 1 xe 22701.25_]

Té hop Iwe ciit do hoat tdi tac dung lén dim:
T hop cua xe 2 truc véi tai trong lan:
* Tai géi:
- Trang thdi gi6i han cuong do:
VI = ey, <[A+IM)xmx V,_+mx Vi |
+ Xép 1 xe:

— Vl;?mtcHan =1.05x1.75 X[(l +4- 033) x1.2% 49942.75+1 2 X 10792]
=17026097 N
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+ Xép 2 xe:
= V2 = 1.05x1.75x[ (1+0.33) % 1x63563.5 +1x10792
=175502.3 N

- Trang thai gidi han sir dung:

2tructlan _
\A = (1+ IM) xm X Vyq, +MX V..,

+ Xép 1 xe:

— VA = [(1+0.33)><1.2><49942.75 +1.2x10792]=92875.3 N

+ Xép 2 xe:

_y vk < [(140.33)x1x63563.5 +1 x10792|=95331.5 N

* Tai gifta nhip:
- Trang thai gioi han cuong do:

v sy [ IM) XM Vg HX Vien]
_1.05x1.75x[ (1+0.33)x1.2x22701.25+1.2x 2698 |
=72523.9 N

- Trang thai gi6i han st dung:

Vsz‘mﬂan =M XY, X [(1 +IM)xmx Yy, +mX Vlan]
=[(1+0.33)x1x22701.25 +1x2698 |
=32890.6 N

Bang 4.4. Bang tong hop lwe cit do hoat tai tic dung }én ddm ngang

THGHCD | THGHSD
170260.97 92875.3

175502.3 95331.5
72523.9 32890.6

Miit cat

Tai goi

Tai gitra nhip

hoattaltacdung Jén dam ngang:

- Tai gbi:

+ Trang thai gioi han cuong do:
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=57146.25+175502.3 = 23264855 N

Vg - VUDC+DW + \I;ILL

+ Trang thai gi&i han sir dung:
V= VPO L VI = 41300 +95331.5 = 136631 5 N
- Tai gitra nhip:

+ Trang théi gi¢i han cuong do:

Ve = VY Vit 2 0472523.9 2 72523.9 N

* Trang thai gi¢i han s dung:

1

V2 = VPOV Ly 4 39890 6 32890.6

4.5.4. Tinh toan cft dai
* Tai mit cit gbi:
- Céc gia tri néi lyc;
+ Gid tri momen: M =90769466.823 N.mm
+ Gid tri hye cit: VE =232648.55 N
- Céanh tay don giira téng hop lue nén va tong hop luc kéo khi uén:

d, —% =1 190-34_53 =1078.82mm

d, =max{0.9xd, =0.9x1087 = 978.3 mm
0.72xh =0.72x1150 = 828 mm

=>d, =1078.82mm

- Ung sudt cit trung binh:

ve Vu 23264855
$,xbxd, 0.9x240x1078.82

=1.400 MPa

HE s6 strc khang cua luccat: ¢ =0.9
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- Xéc dinh ty sb }i

v _1400 _ 405 <0.25. Tiép tuc tinh

= e——

28
- Tinh bién dang €,:

Gia sir ban diu goc: 6 = 40°

Dién tich cbt thép thuong chay doc dim: A, =9426 mm’

Vi hé dim ta dang xét v6i so do tinh 12 dim gian don nén khong tdn tai lyc

doc N, =0

2
M. 1o ><Xi xcotg(8)

- ¢f de 4)\4'
* E xA,
00769466.823 +0.5% 2326498.55 y cotg(40°)

_ 09x1078.82 0. 1477107
200000x942.6

€

T gid tri: %:0.03 va €, =0.907x10" tra bang 5.83.42-1 TCVN

11823-2017 duoc gi tri géc nghiéng tim duge Ja: 0 =41.726

- Lap lai 1an 2 v6i 0 =41 726°

£ 4
M, +0.Sx~Y‘Lxcotg(9)
_ ¢f de ¢v
x B x A, :
90769466823 5 23264830 15 (41.726")
__0.9x1078.82 0.9

~1.496x107

| 200000x942.6
Tra bing 5.8.3.42-1 TCVN 11823-2017 duge gid ir} goc nghiéng tim
z dugc ta: 6 =40.958° sai s6 1.841%

Viy gié trj goc nghiéng tim dugc 1a: 0 =40.958°

- Kha nang chiu cit vat liéu bétong:
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| GVHD LE HONG LAJ\
V, = 008331/ .bd, =0.083x]. 952><\/_8x240><1078 82=222011.206 N

- Kha néng chju cit ctia thép dai:

E
V = ;L V.= 3261043934 ~222011.206 =140376.499 N

Chon c6t thép daidi4; fyv = 280 Mpa b6 tri theo ciu tao
Dién tich cac nhéanh dai:
Ta thiét ké dai hai nhanh : A, =307.8 mm?

- Kiém tra theo diéu kién cau tao:

Av X fyv
0.083,/f" xb,_

S <min
min (0.8xd, ;600) neu Vi <0.Ixf' xb, xd,

min (0.4xd_;300) neuV, = 0.1xf' xb_ xd,

Tinh toan céc gia tri trong biéu thie:

A xf
— T 307.8x280 =817.633mm
0.083.,/1"'C xb 0.083 X~ 28 x 240

Vi 326148.934
f'.oxbxd,  28x240x1078.82

=0.045<0.1

=min(0.8xd_ ;600) = min(817.633;600) = 600 mm

= S<600 mm

= S =200 mm < 600mm (thda)
* Tai mit cit gitta dim ngang:

Ta nhén thay noi luc tai mit cit
ngam do d6 ta chi ¢in tinh bude daj
toan bo dam ngang.

gilta ddm ‘ngang nhd hon so véi V61 mit cit
i tai mét cit ngam 1a S = 200 mm rdi dat cho
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COT THEP DAM NGANG DAU DAM

TY LE 115
1
T8 70
g w B1-014
- SR A0
& A
1 { T A-E20
i
1606060
240

Hinh 4.17. B6 tri cot thép trong dam ngang
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CHUONG V
DAM CHINH
5.1. CAC SO LIEU DAM CHINH:
5.1.1. Chon so b kich thwée ddm chis:

- Mt cit ngang dim chinh:

Chiéu day ban canh: h, =200 mm
Chiéu rong biu trén: b, =550 mm
Chiéu cao dim: h =1400 mm
Chiéu rdng bau dudi: b, =750 mm
Chiéu cao biu dudi: h, =250 mm
Chiéu réng suon: b, =200 mm
Chiéu réng vét canh trén: b, =175 mm
Chiéu cao vét canh trén: h,. =100 mm
Chiéu rong vat bau dudi: b,, =225 mm
Chiéu cao vat bau dudi: h,, =100 mm

Chiéu cao suom dam: h,, =650 mm

- $6 ddm chinh: 6 dim
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_ Khoang céch gitra cac dam: 8 =2000 mm
- Chidu dai nhip tinh toan: L, =33400 mm
- Chidu dai thuc té&: L=L, +2xa
chon a =300 mm
Suyra: L =33400+ 2 x 300 = 34000 mm
- D6 md rong hai diu ddm nhu hinh v&: |
+ Phidn m& rdng:
Lgs = 1x h=1x1400 = 1400 mm
+ Phin chuyén tiép:

L,=05xh=05x 1400 = 700 mm

1400

S L SR

Hinh 5.1. Tiét dién ngang déam chinh
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- Trong luong riéng cua bé tong: v, =2.5x10° N/ mm?

- Bé tong ¢6: f, = 40 MPa

12 CHIEY DA TDAN Didat
By

@ 4 §

@
Hinh 5.2. Kich thuée % dém chinh
5.1.2. Tiét dién tinh déi-
- Dbi voi phén giita dim:
+ Chiéu rdng ban canh trén:
b, =550 mm
+ Chiéu cao ban canh trén:

0.5%175x100
h; =200 + 550 - 200

2

=250mm

e

200

-2

+ Chiéu réng ban canh dudi:
b, =650 mm

+ Chiéu rdng ban canh duai:

0.5x225%100
h, =250 + 850200~ = 300mm f

(!

5.3. Quy doi tiét dién ngang dam chinh

+ Chiéu cao ddm: h =1400 mm

+ Chiéu cao suon dam:

D=h —h, —h,
=1300~300-250 = 850 m
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\TN
+ B& day sudm dam:
b, =200 mm
- Pbi voi phén dAu dam:
+ Chidu rong ban canh dugi: by, =650 mm
+ Chiéu day cénh duéi: h,, =261mm
4+ Chidu cao ddm: h=1400 mm b, = 550 mm
+ Chiéu cao sudn: D =1139 mm
+ Chidu day suon: by, =550 mm
. Chidu dai tiét dién ddu dam:
L, =2x(@+Ly)= 2%(300+1400) = 3400 mm
_Chidu dai tiét dién gitta dam:
L, =L—(L,+2xL,)=34000- (3400 +2 x700) = 29200 mm
5.2. TAI TRONG — HE SO PHAN BO NGANG:
5.2.1. X4ac dinh cac tai trong:
5.2.1.1. Tinh tii
5.2.1.1.1. Xéc dinh trong lrgng bén thin dam chi:
- Do chua xéac dinh dugc s6 lwong cap nén coi tiét dién bé tong la dac.

- Tinh tai rai déu én ddm chinh: DC,
+ DC,: trong lugng ban than dAm cha rai déu trén dém chinh:

+ Doan ddm mé& rong:
Dién tich tict dién:

A, =b, xh, +Dxb, = 650% 261+ 550x1139 = 796100 mm’

Trong lugng doan dam:
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DCy =7, %A, xL, =2.5x107 x 796100 x 3400
=67668.5 N

+ Doan gifta dim:
Dién tich tiét dién;
Ay =bxh,+Dxb, +b, xh,

= 550x250+850x200+650x300
= 502500 mm?

Trong Iugng doan dim:

DCy =7, x A, xL, = 2.5x107 x 502500 x 29200

=366825 N
+ Doan chuyén tiép:

Thé tich doan vat:

\A -“—“ZX[Ag xL, +2x—i—x%x(bl ~b, )xL, XDJ

= 2x[502500>< 700+2x~2l><-;—><(650~200)x7OO><850J

= 971250000 mm”
Trong lugng doan dam:

DC,; = Ye XV,
=2.5%107° x971250000 = 24281.25N

+ Trong lugng ban than dim chg rai déu trén dam dim chu:

DC, = PCa +DCy, +DC,; — 67668.5+ 366825 + 24281 25

I =

L, 33400
=13.76 N/ mm

: tinh tai phan dim ngang rai déu trén dAm chinh:

+ Mot ddm cha ¢6 6 phan dam n

+ Kich thuéce 1 phén ddm ngang
hy, =950 mm

Chiéu cao (khéng ké ban mat cﬁu):

* DC,"

gang gan vao 2 bén sudn dim chu.
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Chidu dai: L'= 1000“2-%9-“000“2%9 =1800 m

Chiéu rong: b,, =240 mm
+ Trong luong dadm ngang rai d3u 16n chidu dai dim chinh:
DC. ¥ = 6xy, x A" XL 6x2.5%x107° x950x 1800 x 240
’ L 33400

1

—=1.843 N/mm

- Tai trong ban mit ciu.(d4m bién)

Chiéu day ban mét chu: hy= 200 mm

DC2':ycthx(%JrSh]:Z.leO*S x 200 %2000 =10 N/ mm

- TAi trong bin mit ciu dam giira

Chiéu day ban mit cau: he= 200 mm

DCz‘z'ycthx(—z—-l-Sh):Z.SXlO"s «200%2000 =10 N/mm

5.2.1.1.3. Tai trong 16p pha (DW)
-Dim bién

DW = (has XY s Hon XY on +h xym)xLl
(75><2.3><10"5 +5x1.8x107 +20><2.4><10“5)><1(}00

=2.295 N/mm
- Dam giita

DW :(hasxyas—khpn XY pn +hm><y‘p)><L]
=(75x2.3x10‘5 +5%1.8x107° +20><2.4x10—5)x2000

=4.59N / mm

5.2.1.1.4. Tai trong lan can, 1& b hanh:

Fai-trong tan-ean-bé-tdng va-phan thép

P =0249+4.0625=4.315 N/mm

lancan
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Tai trong 18 b6 hanh: P, = 550x100x2.5x10™° =1.375 N
Tai trong bo via: P, =200x300x2.5x10° =1.5 N

= DC,=P

[ancan

P+ P =4315+1.5+1.375=7.19 N/mm

Vitr trong tm dit DC; cach mép 1é (tir 1goai vao)

Plancan X Xlancan + P2 % X2 + P3 % X3

X = o=
DC,
4.315x125+1.375%525+1.5x 900
= =356 mm
7.319
5.2.1.1.5. T6 hop tinh ti tac dung Ién ddm bién vi dam giiia:

- DAm bién:
*+ Tai trong ban than ddm: DC, =15.6 N/ mm
+ Tai trong dim ngang + ban mit ciu: DC, =11.843 N/mm
+ Téi trong 16p phii: DW = 2,295 N /mm
+ Tai trong lan can, 1& b hanh, b6 via: DC, =7.19N/ mm

- Dam gifra:
+ Tai trong ban than dim: DC, =15.6 N/mm
+ Téi trong dam ngang +ban mit ciu: DC, =11.843 N/ mlﬁ
+Tai trong 16p phi: DW = 4.59 N/ mm
+ Téi frong 1& b hanh, b6 via: (khong c6 tai trong lan can): DC, =0 N/mm
5.2.1.2. Hoat tai:

- ilvagi il ide dung 1én dam chi: 0.5HL.93

+ Xe 3 truc:

Khoang cich giira cac truc 43000 mm

Trong lugng cac truc:

() TA V o— MSV:HHOZ? e —————————— .n ..




ATN: TK CAU DAM BTCTDUL I CANG SAU GVHD: LE HONG LAM

Truc trude: Py = 17500 N
Truc gitta = Truc sau: P,=P3= 72500 N
+ V@i xe 2 truc:
Khoang cach giffa 2 truc 1200 mm
’ Trong lugng cac truc: P, =P, =55000N
+ Tai trong lan 12 tai trong phan b doc ddm vai dd lon: g = 9.3 N/mm
+ Tai trong ngudi PL = 3 N/mm
5.2.2. Xac dinh hé s6 phan b6 ngang:
5.2.2.1. Phwong phap Dim Pon

Piéu kién ap dung phuong phap dim don:

1100 <8 =2000 < 4900

110<t, = 200 <300
6000 < L, = 33400 < 73000
4x10° <K, =5.63x10" <3x10"
N, =6>4
Thoa diéu kién tinh theo phuong phap dim don.

5.2.2.1.1. Dim trong:

* Tinh dic trung hinh hoc cia dém chinh:

y

250

|
[ H\
[
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GVHD: LE HONG LAM
Hinl 5.6. Tiét dién dam bién quy doi (mdt cdt giita dé‘m)
- Do chua xdc dinh sé lugng cap nén coi tiét dién bétong dic.

- Dién tich tiét dién gitra nhip ;

A= 502500 mm?

- Momen tinh d6i véi truc x’-x:

k., =(b, mb‘\,)xhrx(h—»%f—)mkbw ><h><§+(bl ~b, )xh, x%—‘

= (550- 200))( 250 x(1400 _2?)+ 200x1400x 14200

+ (650 - 200) x 300 x §-20—O =327812500mm’

- Khoang cach tir mép dudéi ciia biu dim dén trong tAm mit cit tiét dién:

_ ko, 327812500

e =652.4 mm
Yoo A, 502500

- Khoang céch tir mép trén ciia canh dim dén trong tAm mit cat tiét dién:

Yig =h =y, =1400-652.4 = 747.6 mm

- Momen quén tinh cda tiét dién la:

- 3 3
Ig":__“_—“_‘(br bW)thf(br‘“b )b, (yl *E—J _"*_“*—(b by )b

12 12
2
h b\\’y b\\y
+(b]—bw)h] (ybg~—~é‘—J .24 : e 3bg

2(550—200)x2503+m0 200z, Jrgm o 2507

12 1 2 |
650 —200)%x300° 3
o ) +(650-200)x 250 [ 652.4— 300 |, 200x652.4°
12 2 3
200% 747.6°
+M_Hm“_

3 =1.1015x10" mm*

- Tham s6 d6 ctng: K :nx(l +e2xA)
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Trong do.

+K,: tham sb 46 cimg doc.

+ e, khoang cach gifra trong tdm dam co ban va ban mit cau (mm).

e —yig+—-'—7476 229—847 6mm
2 2

+ A: dién tich mat cit ngang cta dam chinh. A = 502500 mm’.

+ n: hé s6 chuyen doi gitra ban mét cau va dam

n:&:0043xy x\/_d: \/:; \/_—“_1195
B,  0.043xy5 x/fip ~ 28

+ 1, momen quan tinh dam chinh. I, =1.1015x10'

4

Tham s6 d cimg:

Kg xnx(lg+e§xAg)
= 1,195><(1.1015><10“ +847.6° % 502500) —5.63x10" mm*

a. Hé s6 phin bé ngang cho momen dim trong:

- Khi xép 1 1an xe trén cau:

g 0.4 g 0.3 K ¢.1
me)® = 0.06+ S ¢
(me)y [4300) X(L) | Dt

0.4 0.3 THERS
_~_006+[2000] X[ 2000) N 5.63x10 : 0,401
4300 33400 33400 % 200

- Xhi xép 2 hodc nhi€u lan xe trén cau:

: S 0.6 g 02 K 01
o m =0.075+ X|— 1 X :

0.6 0.2 RN
2000) X( 2000] X( 5.63%10 } 0463

= 0.075+ (

290033400 33400 x 200°

Chon gia tri cyc dai lam phan bé hé sb mb men thiét ké ctia cac dim trong:

mg,, -—-max(mgM,mgM ) 0.463

ra .. 1 -
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GVHD: LE HONG LAM

b. Hé s phén bé cho lue cit:

- Khi xép 1 Ian xe trén cdu (tinh cho xe va lan):
(mg)y =0.36 +—S—~_ =036 +—— 2000 =0.623
7600 600
- Khi xép 2 hodc nhiéu lan xe chét tai (tinh cho xe va lan):

2 2
(mg)y! =0.2+ 5 —( > ):o.z+2000~(2000 =0.721
3600 | 10700 3600 10700

5.2.2.1.2. Dim bién:

a. Hé s6 phan bé cho monen ngang cau:

- Khi xép 1 Ian xe trén cdu: tinh theo phuong phép don bay

MAT CAT NGANG CAU

TY LF 1:50
L RoUT) S T
o T [N
i iz et v ol
Fu; Heganiom ]
L} { _Wurpfgiem
| =
. 4 ——— .%_4
[T GI =m | [ Jr. 7] Jo. B
— e} g
{” ] ] i)
@

mgfy =12 x (0.7)/2 = 0.42

grL= Zo'= (1.326+1).1/2=1.163
SE W, 0.5x1x 2000
mg™, :mxz?ﬁzl 2x

e 04

000 3000

: B THNvA ; 33:151107
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- Khi xép 2 ho#c nhiéu lan xe trén cau:

D =0mm : Khoang cach tlr tim dim bién dén mép trong bd via

mgl® = e, xmgyy

Voi:

e=0,77+ d, =0,77+-—0—»=0,77<1
2,800 2800

chone=1

= mgMt =1xmg,, =0.463

ME M1
mg, =€,XMgy

e, =06+ d. =0.6+
3,000 3,000

=0,6<1

=e=1

= mg)F =Ixmgy =0.721

Bang 5.5. Bing tong hop hé s6 phan b ngang

Noi lue Tai trong luc Tai trong Jan_ |
Dam Bién M 0.463 0.463
A% 0.721 0.731
Dam Giira M 0.463 0.463
Y% 0.721 0.721

5.3. NOI LUC - TO HQP NQI LUC THEO CAC TTGH
5.3.1. NOI LUC DO TINH TAI
5.3.1.2. Xac dinh mémen do tinh tii tic dung 1én dim:
Xét cho 5 mat cit:
+MEt cit I-1 tai gbi: 0 mm
+Mt cét 11-11 tai tiét dién thay dbi cach gbi mot khoang:
= Lgg + Lo = 1400 + 700 = 2100 mm:

AN

F Mgt ehit tai Vi dam ==ty
+Mit cit [V-1V: tai vi tri gilta dim: = Ly/2 =33400/2=16700 mm

- Noi I tai mat cht cach gbi 1 khodng x 1a

S:B TNHV;\ , I ———
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A i

| X Ly
o

N ’
[/r@
Hinh 5.4, Dudng anh huong mémen,lyc cit tai tiét dién cach gbi mot khoang
X

tiiiiiiiii%wﬂmm
|

X
1

X

L
Ta co: \A :wx( _— -X) M =ExXx( L, ~X)
2 2

Ta tinh toan cho mt cét IV-1V cia dAm bién con dim gilra va cdc mit cit con lai tinh
toan tuong tu ta 1ap bang két qua.
Vai:
M : 1a hé 50 diéu chinh tai trong:
N=NpN My
Np =1.05: hé sé déo
Ny =1.05: hé s6 quan trong
Ny =1.05: hé sb du thira
=>nN=1.05x1.05x1.05=1.05
+ Momen do trong lugng ban than dam bién: (DC)H

33900 X (33400 — 33400

Ivi';"’znxybcxucixmx1.05x1.25><15.6><§x )

=2.85x10° N.mm

+ Momen do trong lugg ddm ngang + ban mit cu; (DCy)
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3400

MPS? = 3% Y «DC, x @ =1.05%x1.25x11.834x ] -

—~7.16x10° N.mm

+ Momen do trong hrong lan can, 12 bd hanh, b via: (DCs)

MP = 11X Yy X PC; x @ =1.03 x1.25%7.19% 3348002
=1.31x10° N.mm
+ Mémen do trong lugng 16p phi: (DW)
33400’

MPY =X Yo «xDW x o =1.05%1.5%2.295x =
=5.04%10° N.mm
4m bién:

+ Téng mémen do tinh tai tdc dung 1én da

MDC+DW MDC] +MDC2 MDC3 +M
—285><109+216><10 +1.31x10° +5. 04x10°

~ 6.824%x10° N.mm

- Trang théi gi6i han sir dung:

2
MDY = nxype X PC x@ =1x1x15.6% 334800 =2.18x10° N.mm

2
MPC2 = X ¥pe, X DCy x 0 =1x1x11.834x 34800
=1.65x10° N.mm
33400

M?Ca“—‘T\X'YDchDCBX(D:lXIX7'19X 8

=1.003x10° N.mm

:‘ M?wznxwaxDme:1x1x2.295x334800

—3.2x10° N.mm

A aDC DW DC2 DC3 DW
7 v ‘I LMo M, + M,

=2.18x10’ +1.65x107 +1.003x10° +3.2x10°
= 5.15x10° N.mm

rang 11
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Bing 5.1. Bing tong hgp mémen do tinh tii tic dung 1én dim chi

(trang thai gici han cudng do)

Dam rM.f;u cit DC1 DC2 u DC3 DWW
T 0 0 0 0
Dam 2 672910875 | 510463288.1 | 310142897 118794650.6
Bién 3 2141352281 | 1624407878 | 986943776 378031037.3
4 2855136375 | 2165877171 | 1315925034 504041383.1
1 0 0 0 0
Dim 2 672910875 | 510463288.1 0 237589301.3
Giira 3 2141352281 | 1624407878 0 756062074.7
4 2855136375 | 2165877171 0 1008082766

Bing 5.2. Bang té‘mg hop mémen do tinh tii tac dung 1én dim chii

(trang thii gi¢i han siy dun
F_ﬁ_ﬁhm_rkgﬁj\%rg_tm

Dim Mit ¢t DC] DC2 DC3 DW

I-1 0 0 0 0
Dim 2 212694000 | 388924410 | 236299350 | 75425175
Bién 3 1631506500 | 1237644098 | 751957163 240019706.3

4 2175342000 | 1650192130 1002609550 | 320026275

] 0 0 0 0
D_z‘ip 2 512694000 388924410 0 150850350
Gitra 3 1631506500 | 1237644098 0 4800394125
4 2175342000 | 1650192130 0 640052550

5.3.1.2. Xdc dinh Iyc cit do tinh tai tic dung 1én dim:

Ciing giéng nhu tinh momen, luc cit do finh tai tic dung 1én ddm chinh ta chi tinh

todn cho mit cit I-I cia dim bién con dam gifta va cac mat cat con lai tinh toan tuong
o va ta c6 bang két qua:

SVTH: DO THANT VAN MSSV:115 10000 Trang 118




JATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

- Trang thai cuong d¢:
Véi:

=105 Ypes = VYpe2 =Ypes =125 5 Ypw =15

Lﬂ
V =wxi - -X
2

+ Lyec cét do trong hrgng ban than dim bién: (DCy)

VP =1 xype x DG x(%‘l-ﬂX)

33400

m1.05x1.25x15.6><( —0)7_341932.51\1

+ Luc cét do trong lugng mbdi ndi: (DCy)

A “—“ﬂx}’nchDsz(%—X)

33400

z1.05x1.25x11.834x( —0)z259836.5N

+ Luc céit do trong lrgng lan can, 13 b3 hanh, b6 via: (DCs)

Vo :TIXYDC3XDC3X('%L”X]

33400

:1.05><1.25><7.19><[ —0]:157595.81\1

+ Luc cét do trong lwgng 16p phii: (DW)

33400

:1.05><1.5x2.295x( —0):60364.2N

+ Téng luc cit do tinh tai tac dung lén dim bién:

DC+DW DS DC2 DC3 Dw
V, = VI L V2 £V +V,

u

—341932.5+259836.5 +60364.2+1 57595.8
=819729 N
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TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

- Trang thai gidi han str dung:
Voi:
n=1; =Ypw =1

Yoci = ¥oer = Yoes

\AS =NXYpe xDC, X(%“ J

=lxlx15.6x(£’%q9-~0J:260520N

VSDC2 =MNXYpes ><DC2 x(%»— ]

= 1x1x11.834x[—?’%@—0J:197627.8N

V% = mxype x DC, X(L XJ

=1x1x7.19x (33400 ) 120073N

A% =N X Ypw xDWx(%—XJ

= 1x1><2.295x(33300

— 0] =38326.5N

V‘DC+DW — \/SDCI + VSDCZ + VSDC3 + \/SDW

= 260520 +197627.8+120073 +38326.5
=016547.3 N

Bang 5.3. Bang tong hop lre cit do tinh tii tdc dung 1én dim chié & TCTGHCD

Dim | Mat ot ne Boo ISt LW
1 341932.5 259386.4875 | 157595.813 | 60364.2375
Dim 2 298935 226769.025 | 137778375 | 52773.505
Bién 3 170966.25 | 129693.2438 | 78797.9063 | 30182.11875
4 0 0 0 0
Dém 1 3419325 259386.4875 0 120728.475 |

OMSSVAISI0227
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JATN: TK CAU DAM BTCT DUL | CANG SAU

GVHD: LE HONG LAM

Giira 2 298935 226769.025 0 105547.05
3 170966.25 129693.2438 0 60364.2375
4 0 0 0 0

Bang 5.3. Bang téng hop 1

we ¢it do tinh tdi tic dyng lén dim chi & TTGHSD

Dam | Matcit DC1 DC2 DC3 DW
I-1 260520 197627.8 120073 38326.5
DAm 2 227760 172776.4 104974 33507
Bién 3 130260 98813.9 60036.5 19163.25
4 0 0 0 0
1 260520 197627.8 0 76653
Dim 2 227760 172776.4 0 67014
Gilta 3 130260 98813.9 0 38326.5
4 0 0 0 0

5.3.2. NOI LU'C DO HOAT TAL

5.3.2.1. Mémen do hoat tii tac dung lén dim:

! { E Xe 2 tryc
& {, l Xe tai thict ké

Qran

‘ ; Xe 2 truc

l

{ e thi thigt ké

YT IRER RN IRERR RN

IREERRRRERE!

Xi Yimd

—

Xi

-

Yam4

M, = max(

Nbi Iy do xe thiét k

\Mwmen mat

yimr  Yim2

Trudng hop 1

CNL\J/
Yami

, Yo

Yom

Truting hgp 2

So dd xép hoat tai trén duong anh huéng moémen

& & dugc lay bang gia tri 16n nhét cia cua 2 trudng hop nay.

xel;

- e Momen do-xe-tai-thiét ké:

T t—x

M, M

er)

i iiidey
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DATN: TK CAU DAM BTCT DUL [ CANG SAU GVHD: LE HONG LAM

M3lruc] = 72'5y1MI + 72.5}']M2 + 17'5yiM3
M.’ilch = 72‘5y2M1 + 72-5Y2M2 +]7'5y2M3
3pec = MAX (M M

3irucl; 3lmc2)

=

Trong dé :
x,(334-x,)
334
_ X334 (x, +4.3)]
e 33.4
_x[(33.4-(x, +2x4.3)]
W 334
Yaprz X (x, —4.3)
X
x,[(33.4—(x, +.3)]
33.4

Ta c6 bang tinh toan nhr sau

Y1 = Yapea =

J)

Yun =

M3 T

Xi yimMi yim2 Vim3 yami yam2 yamM3 Miirue Miruc

(m) (m) (m) (m) (m) (m) (m) (KN.m) (KN.n

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2.10 1.97 1.70 1.43 0.00 1.97 1.70 290.73 | 172.3¢

8.35 6.26 5.19 4.11 3.04 6.26 5.19 902.09 | 765.0:
16.70 8.35 6.20 4.05 6.20 8.35 6.20 1125.75 | 1163.3

* Mobmen do xe 2 tryc thiét ké -

M, e = 55><(ym] +y1M4)
Trong do :

x,[334-(x, +1.2)]
33.4

Ta ¢ bang tinh toan nhu sau :

tAf 4

Xi yiMm1 ViMa Moime
(m) (m) (m) | (KN.m)
I-1 0 0.000 0.000 0.000

I1-11 2.10 1.968 1.893 | 212.326

UL | 835 | 6.263 | 5.963 | 672.375
LIV-IV | 1670 | 8350 | 7.750 | 885.500 |
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JATN: TK CAU DAM BTCT DUL 1 CANG SAU

o Momen do taj trong lan :
Tai trong 1an rai déu trén sudt chidu dai cau va co do lon :
Qian = 9.3 KN/m;

Mémen do tai trong lan duge xdc dinh bing phuong phap dudng anh huong ,
nhén gid tri cla tai trong lan voi dién tich dudng anh hudéng (dién tich cta duong
anh huéng di dugc tinh & phan trén).

Mian = U X (DM

Ta c6 bang tinh toan nhu sau :

r Xi i Mian
Miit cit -
(m) (m”) (KN.m)
I-1 0 0 0
I1-1 2.10 33 305.645
[1-111 8.35 105 972.629
IV-IV 16.70 139 1296.839

e Momen do tai trong nguoi di
Tai trong ngudi di 1a tai trong phan bd c6 gia tri : PL = 3IKN/m’;

Mobmen do tai trong ngudi tac dung 1én dam :

Mpy; = PLx Oy
Ta ¢6 bang tinh toan nhu sau :
i Xi oi MprL
Mait cat 5
(m) (m”) | (KN.m)
I-T 0 0 0

-1 2.10 32.865 | 98.595

T1I-111 8.35 104.584 | 313.751

V-1V 16.70 | 139.445 | 418.335

Bang 5.7. Bang téng hop momen tai cac miit cit (chua nhén hé s0)

Mat ciit Matrue | Mrezoue Miin MeL
(KN) (KN) (KN) (KN)
T=1 0:000 0.000 0.000 0.000
-1 290.731 | 212.326 | 305.645 | 98.595
M-I | 902.094 | 672.375 | 972.629 313.751
L IV-IV 1163.375 | 885.500 | 1296.839 | 418.335

"SVTH: DO THANH VAN
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DATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

5.3.2.2. Luec cit:
j—'—iL Xe 2 truc
43m  4.3m
(ian i ¢ l

Xe tai thigt k&

Xi //
+ ________,_.-A

’J”’}J/VZ Yv3 d.a.h lyc cat tai mit cit x
Y1

So dd xép hoat tai trén dudng anh hudng luc cht

* Luc cit do xe tai thiét ké (xe 3 truc) :

v e3true 725yV1 + 725}’\,2 +17.5yv3

X

Vai :
Ty = 33.4-x)
334
33.4-(x, +4.3)]
STV
Yy, = 334 —(x,+2x4.3)
334

Ta ¢6 bang tinh todn nhir sau -

y X Yvi Yv2 Yvs V xeairue
Mait cat
(m) (KN)
I-1 0 1.000 0.871 0.743 | 148.660

Ii-11 2.10 0.937 0.808 0.680 | 138443
ITI-111 8.35 0.750 0.621 0.493 |108.035
IV-IvV 16.70 0.500 0.371 0.243 67.410 |

o Tareedt do o 2 teape thidi 14

Vierme =55(yy, + Yva)

Vai :
Y = 33.4—(x, +1.2)
334
Ta co bang tinh toan nhu sau
_ AHN — V:] = e e— _ a




JATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM
/M..M—_

, X; yvi Yv4 Vedtrue
Mit cat
(m) (KN)
I-1 0 1.000 0.964 |108.024 |
II-11 2.10 0.937 0.901 |101.108 ‘
T1I-111 8.35 0.750 0.714 80.524
V-1V 16.70 0.500 0.464 53.024

o Luc cit gay ra do tai trong lan : |
Vian = Gian X Pva |
V6i : 0y, dién tich duong anh huong luc ct phan duong.

Ta c6 bang tinh toan nhu sau : |

—

Xi wWvd Viin

(m) (m) (KN) .
| 0.000 | 16.700 | 155.310 |
I1-11 2.100 14.666 | 136.394 ;
TI-T1T 8.350 9394 | 87.362
|_IV-IV 16.700 | 4.175 38.828

Mit cit

e Luc cit gay ra do tai trong nguoi :
Tai trong ngudi di la tai trong phén bd c6 gia tri : PL = 3KN/m’;

Luc cét do tai trong ngudi tac dung lén dam :

Wy, = PLx®y,
Ta c6 bang tinh toan nhu sau :
r . Xi ®vd VPL 4‘
Mait cat
(m) (m) (KN)

I-1 0.000 16.700 50.100

II-11 2.100 14.666 43.998

I1I-111 8.350 9.394 28.181

IV-Iv | 16.700 4.175 12.525

/
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DATN: TK CAU DAM BTCT DUL I CANG SAU

Bing 5.9. Béng tong hop luc cit tai cde mit cit (Chwa nhén hé s6)

GVHD: LE HONG LAM

Mt et Viesue | Vieowe Viin Ve
' (KN) (KN) (KN) (KN)

I-1 149 108 155.31 50.1
1I-11 138.443 | 101.108 | 136.394 | 43.998
ITI-111 108.035 | 80.524 | 87.362 28.181
V-1V 67.410 53.024 | 38.828 12.525

5.3.3. T6 hop hoat tai:
- Ta ¢0 nhan xét:

Noi lye do xe 2 truc tac dung 1én ddm bé hon xe 3 truc. Vay ta chi chon hoat tai xe 3
truc dé t6 hop:

Xe 3 truc + Tai trong lan + Tai trong nguoi di b

Ta chi t6 hop cho mit cat IV-IV cia ddm bién con dam giira va cic mit cit con lai

tinh toan twong ty rdi 1ap bang két qua.
3.3.3.1. Momen:
- Tinh cho dém bién:
+ Trang théi gi6i han cudng do:

V6i: n=1.05; v, =1.75; IM = 0.33 ;mgl} = 0.463; mg™ = 0.721; g, =1.163

Mt]:L =M XYy X [(1 + IM) X (Ing)ll;jL x M31mc + (I'I'lg)];]n X Mlan + BpL X MPL

+ Trang théi gi6i han st dung;
Voiin=L y, =1; IM=033; mg}} =0.463; mg"" = 0.721; gy =1.163

MM = XYy, x!_(l +IMYsfmoYl e (gt M_te M

¥ o i
= FL ¢

Trang 126

'SVTH: PO THANH VAN MSSV:1151110227
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GVHD: LE HONG LAM

Bang 5.10. Bang tbng hop mémen do hoat tii tac dung lén dam cha:

Loai , THGHCD TTGHSD
dim | Mateat ML MY
I-1 0.000 0.000
Dim T1-11 944.594 514.065
Bién TIL-IIT 2979.797 1621.658
IV-IV 1928.463 2137.939
I-1 0.000 0.000
Dam 11-11 944,594 514.065
Gitra 111111 2979.797 1621.658
V-1V 3928.463 2137.939
5.3.3.2. L cit:

- Tinh cho dém bién:
+ Trang thai gi¢i han cudng do:

Véi: n=1.05; y,, =175 IM=0.33 ‘mg't =0.463; mgyy =0.721; g =1.163

VE =)y X [(1 +IM)x (ME)- X Vo + (M) X Vi, + &y X VPL]

+ Trang thai gi¢i han su dung:

Véii =1 v

VI =y, x| 1+ IM) < (mg)y

A

~1; IM =0.33; mgt" = 0.463; mgy = 0.721; g, =1.163

+(mg)y" X Vi + oy, X VPL]

SVTH: PO THANH VAN
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DATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

, . | THGHCP | TTGHSD
Mit cat Mat cat LL LL
v A
I 481.036 261.788
DA Bicn 1-11 431375 234.762
! HI-111 298.207 162.290
VIV 154.482 84.072

I-1 481.035931 | 261.788262
II-11 431.374572 | 234.761672
HI-TIT 298.207303 | 162.289689
V-1V 154.48178 | 84.071717

Dam Giira

5.4. TO HQP TINH TAI VA HOAT TAI |

Ta chi té hop cho mit cit IV-1V ctia ddm bién con ddm gifta va cac mit cit con lai
tinh todn twong ty roi 1ap bang két qua.

5.4.1. Momen:
- Dim bién:
+ Trang théi gi6i han cudng do:
Mu — ML]IDC+DW + MtL
+ Trang thai gioi han sir dung;
MS — M?C+DW + M:L

Bing 5.12. Bing téng hgp mémen do tinh tii va hoat tii tic dung lén dim chi

o . THGHCPD THGHSD
Loai dam Mat cit M, M,
I-I 0 0

Dam bién -1 2556905465 1727407563
HI-ITT 8110532343 5482785899
vy 10760442600 TASETNRRS

S 5 n n

Dam giiia II-11 2365557218 1566533388
TI-111 7501619604 4970848443
VIV 9957558957 6603525535
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5.4.2. Luc ciit:

- Dam bién:

+ Trang thai gioi han cudng do:

I CANG SAU

__ xyhC+DW LL
Vv, =V, +V,

+ Trang thai gidi han st dung:

VS — VS])C+DW +VSLL

Bang 5.13. Bang tong hop

e cht do tinh tai va hoat tdi tac dung 1én dim chi

Loai ddm | Matcit | THGHCD THGHSD
I-1 1300314.97 | 878335.562
DAim bién 11-11 1147630.5 | 773779.072
NI | 707846.822 | 470563.339
V-1V 154481.78 | 84071.717
I-1 1203083.39 | 796589.062
Dam gitta -1 1062625.65 | 702312.072
M-O1 | 659231.035 | 429690.089

GVHD: LE HONG LAM

Nhan xét: So sanh ndi luc tac dung ién dam bién va dim giira ta thay momen va lyc cat
tac dung 1én dam bién lon hon. Vi vy ta ldy momen va luc cat ca dam bién dé tinh
toan va kiém toan cap du tng luc va cOt dal.

5.5. BO TRi CAP CHO DAM CHU:

5.5.1. Chgn cap:

Pic trung vat ligu :
_ Dung loai tao thép tu chung thip Dps = 15.2mm theo tiéu chuan ASTM A416M
- Cudng dd clgi,u kéo tiéu chuén: fou= 1860 MPa
- Hé sb qui doi tmg suat: y = 0,9
- Gioi han chay: £, = 0,95, = 1674 MPa

Ung suét trong thép dy tmg luc khi kich: 0,75, = 0,75x1674 =1255,5MPa - -

Dién tich mgt tao cap: Apst = 140 mm”
- M dun dan hoi cta cap: Ep= 197000 MPa
- Cudng dd chiu nén cla bé tong dim: f¢; = 40 MPa

- Cudng do chiu nén cua betong ban 't 40-MPa
- LAy hé s0 stc khang ¢ = 1,0 d6i voi cau kién BTCT chiu udn va chiu kéo DUL
C6 thé tinh so bd dién tich cap dy tmg lwe dua vao gi6i han Ung suat kéo trong

bé tong va gia thuyét téng méAt mat ing suét trong cap




DATN: TK CAU DAM BTCT DUTL | CANG SAU GVHD: LE HONG LAM

3.3.2. Chon bé téng:
- Cuong dd chju nén ciia bé tong di 28 ngay: f'. =40 MPa
- Khéi luong riéng cita bé tong: Y. =2500 Kg/m’
- Médun dan héi bétong:
B, =0.043x7."x /I, =0.043x 2500 x /40 = 33094 485 Mpa
- Médun dan héi ctia bé tong theo thoi gian:

Cudng do ciia bé tong sau 7 ngay:

i= e =40 36601 Mpa
o+Pxt 1+095%x7

Trong do:
t=7 - Thoi gian tinh tir duc didm dén lac cit cap (truyén luc).

a=1, B=0.95 - Bbi véi didy kién bao dudng bing hoi nuée.
= E; =0.043xy." x [f'; =0.043x2500" x Vv36.601 =32518.22 MPa

Ty s6 mé dun dan hbi cita cap dy Gng luc va mé dun dan hdi caa bé tong dam chi

noBe_ 197000
E, 3251822

3.5.3. Chon so b s6 tao cap:
- Gid tri ndi luc 16n nhét trong TTGH Cudng do ddi véi dim bien a:
M, =10769442609 N.mm
- Dién tich cap so bd dit vao dam:

TSIy
D R L VY 3

" 0855x(h+ )T, | 0.855% (14004 200) %1860

=4232.5mm?

Ly
'Y

Theo l‘<inh nghiém chon dién tich gip tir 1.05+1.2 lin dién tich tinh toan. Vay dién
tich cdp can dat 1a Ay = 1.1 x 4232.5 = 4755, 6mm?

SVT
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A, 47556
, ~ r . — - =
Sé tao cap cAn thidtké: " T A T 140 =339

psl
Vay chon n = 35 tao thiét ké
Aps = 35 x 140= 4900 mm’.
5.5.4. BY tri cap:

Tinh toa d6 cap va goc hudng chinh.
Cach thire xéc dinh toa dd cap du ung lue.

Chon goc toa do la tai vi trf mép dudi cua dém, va ngay tai vi tri neo.

Hinh v& dé xac dinh toa dd cap:

———

Hinh 5.12. B6 tri cdp trong dam chinh
Goi  h:lavitrineo cap ¢ dAu dam.
he: 12 khoang cach tir irong tam 6ng gen dén mép dudi cia dim & khu vue gifra dém.
L,: 1a khoang céch tir goc tog d6 dén vi tri dAu tién cua dudng cong.
L,: 12 khoang cach tir goc toa do dén diém cubi cia dudng cong.
L: 1a khoang cach tir goc toa do dén diém gy ctia cap.
R: 12 ban kinh cung diung dé ubn cap.
B: 1a goc hop bdi dudng chuan véi dudng thang ndm ngang.
x: 1a khoang cach tir goc toa d6 dén vi tri cin xac dinh toa do.
y: 1a khoang cach tir tam Hng gen dén mép dudi cia dam.

o 13 goc hop béi phuong cua dudng chuén vai phuong ctia duong thing tai vi tri x.

Khi tinh toa dd taco : L, h, hy R, x.

Tinh céc gia tri con lai.
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h —h,

B= arctg
LI:L-R.tg-gcosB

L,= L+R.tg-g

Xdc dinh géc o va h,
Néu 0< x < L,
y=hy+(L-x)tgp

NéUL;<XSL2

o =B—arcsin(L2 %X]
R

y=h, +R.[1—cos([3w0t)]

Néu x > L,
oa=p
y =hy
Ap dung tinh tidu bidu cho bé cap sb 5.
Ta co:
L = 10100 (mm).
h = 1200 (mm).
hy =380 (mm).
R = 85000 (mm).

B = arctanx h Lh" = arctg xw =0.022

10100

r

L, = L—than;—;xcosﬁ =10100 - 85000 x tan V.ULL

X €050.022 = 4845.688 mm

L,=L+R xtang =10100+85000 x tanwo'zE =6154.468 mm
MateatI-l:  x=200<L, = 4845.688 mm

== =0
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y =380+(10100—200)x1g0.022 =1 183.7(mm)
Mat cit [I-I ;. x=2790 <L, = 2806.544mm

y =380+ (10100 —2300)x 1g0.022 = 1013 (mm)

Miat cit [T : L; = 4046 mm <x =8550 < L, = 6154mm

o :B—arcsin(L:z ij
R

y=h,+ R.[l ~cos(p - 0‘.)]

13544 —-8550
85000

y =380 +85000x [1-cos(0.081- 0.022)] =527 (mm)

o = 0.081 warcsin[ } =0.022
Miit cht IV-IV: x = 16900 > L, = 13544.828mm

o =B =0.081
y =380mm

Céc bd cap con lai tinh twong tr (a ¢ bang két qua sau:

Gi4 tri chon cho tirng bo cap

Bo | MO | R@BK | h®iém B(Gée LICTW 4y 5 (Tir diu
. dau h0 2 dau 3

cap dim) cong) neo) chuyén) dim) dam)
i 5500 60000 240 120 0.022 14845.688 | 6154.468
2 7000 75000 600 120 0.068 | 4437.604 | 9568.413
3 5500 60000 240 120 0.022 | 4845688 | 6154.468
4 9000 80000 900 250 0.072 | 6122364 { 11885.132
5 10100 85000 1200 380 0.081 6666.470 | 13544.828

| [ Bocap | Match | Matcat | Mat cAt | Matcat | Matcht |




DATN: TK CAU DAM BTCT DUL I CANG SAU

GVHD: LE HONG LAM

I T1-11 Li TI-111 IV-IV
B6 1 0 0 0 0.062 0.022
Gia tri Bo6 2 0 0 0 0.055 0.068
g6c B6 3 0 0 0 0.062 0.022
o (dg) B6 4 0 0 0 0.030 0.072
B6 5 0 0 0 0.022 0.081
B6 1 236 189 134 120 120
Gidtri | Rg7 586 439 296 127 120
gg(; B6 3 236 189 134 120 120
(mm) | Bo4 886 731 458 315 250
B6 5 1184 1010 659 521 380

B TR CAP DUL MC I-i

TY LE 1/20
553
206 74
T ol
108 - el
&
a &
108 1T .
T & &
i ‘LI .

185|740 11461 185
653

BO TRI CAP DUL MC IV-IV

BO TRI CAP DUL MC DAU DAM

1128

1469

TY

LE 1/20

|z |

=~

Lo | s |_aw0,|

380

BO TRI CAP DUL MC IIl-lli BG TR CAP DUL MC 1111

COTY LE 1720

550

|

iﬁg' 200 . 476
I l? e
& =
1091 [
i J (o] —
mﬂim o . é-
| @ ses o
N 185 §14Q!14;L!_135 iRl

E50
SVTH: DO THANH VAN
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200

™

TY LE 1/20

550
175 I 260 l 175
e :

N

=
i i -~

TV LE 1/20
hi)
375 X0, 175
P
T 5
153 \\ . 1Cg
R
g S B
@ J— 8
i "\-.\_\ g-,
f:[ G Q :'
1 A

185,146 }4{:] 183,
aa

Trang | 134
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Hinh 5.l13. B6 fri cdp tai édc mat ciit
5.5.5. Tinh todn mét mat ing suét:
5.5.5.1. Pic trung hinh hoe mat ¢éit va trong tim nhém cap DUL:
5.5.5.1.2. Pic trung hinh hoc tai cac mat cit (Giai doan 1- bdn thin dim)
# Tinh cho mat cét IV-IV:

Xét tuong trung cho mat cit gifta nhip:

" h = 1400 (mm) ‘o———%‘}-——j

by = 200 (mm) §j B
be= 550 (mm) T 5
he= 250 (mm) ~ ¢ -

2 200
b, = 650 (mm) .
h, = 300 (mm) 8 5

g

. 000 .
e

Hinh 5.14. Tiét dién qui doi giai doan 1.

2 2
zsxnxd zsxnx73

Ay, A —20926.934mm’

dp, 12 trong tAm cila cac 6ng gen déi vai mép trén clia dam.

d,, ih_Y1+YZ+y53+Y4+YS
:1400_120+120+120+250+380 —1202mm

5

SVTTL DO THANH VAN ———valsi022] Trang 135



DATN: TK CAU DAM BTCT DUL | CANG SAU GVHD: LE HONG LAM

Ag = A, —Ap =502500-20926.934 = 481573.066 mm’
kx:wahx~2—+ (b, — b, )xh, x(h—-_J + (b, bw)xh,x%‘— Ay x(h—d, )

2
— 200 1400

+ (550-200)x 250 x(1400%—2§9J

+ (650-200)x300x>20 ~20926.934 x (1400 - 1202)

=3.237x10°mm?
k.~ 323669105.7

=Yy T E———— " = 672.108mm
A, 481573.066

= Yo =h-y, =727.892mm

bw X y30 bw X y30 by h
10: 3 o 3 b +(brmbw)xT2f_+(bf_bw)XhiX ym__ég_

3
+(b[-wbw)x%+(bf~b )xh, x(yb _l_sz —-A, x(d yw)2

3 3 3
_ 200><6:Z2.108 N 200><7327.892 + (550~ 200)x 250

3
+(650~200)x250x(727.892—220) +(650-200) x 310;

+(650 - 200) x 300 x (672. 108 ——%%)—J —20926.934 % (1202 - 727.892)
=1.55x10" mm*
* Tinh cho mat cit I-1 (Tai du dém):
+ Cée 36 1igu kich thuéc ctia tiét dién 1a:
Chiéy rong ban canh dudi: by, = 650 mm
Chiéu day ban canh duéi: hy = 261 mm
Chiéu cao dim: h = 1400 mm
Chiéu cao suon dim: D’ = 1139 mm

Bé day sudn dam: by =550 mm
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JATN: TK CAU DAM BTCT DUL 1 CANG SAU

GVHD: L HONG LAM

560
o | E
N
=
- =o O 0
O =
SEE
o O 17
G\.g‘ vc“':b A
Hinh 5. s hoc cua dam bién (diu ddm)

+ Dién tich tiét dién:
A, =b,xD+b, xh - Ap = 775173.066 mm’
+ Mamen tinh ddi voi truc x’-x:

h b,
K, .:bw.xhx~5+(bb.—ubw.)xhb.x—z‘?——APo x(h—dy,)

—529318862.9mm’
k.

BRI 1 L
A, 775173.066

=y, =h =Yy, =717.160 mm

+ Momen quan tinh:

[ =1~ Ay, (dpo - yto)‘d
— 108469309737.026 — 20926.934 x (755.707 - 665.321)2
-1.34X10" mm*

5.5.5.1.2. Dic trung hinh hoc tai cic mét ciit (Giai doan 2- Tiét dién c6 cap)

* Tinh cho mit cit TV-IV:

nx A, =6.05x35x140= 29645mm’
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DATN: TK CAU DAM BTCT DUL [ CANG SAU GVHD: LE HONG LAM

dps 13 trong tdm cac bo du img luc sau khi céng cap.
dps = dPo —e=1202-8= 1126 mm

¢ : d§ [éch tam 14y theo VSL.. Ta l?ly e = 8 vi c4c tao cap déu uén lén phia trén

, s I

T
&

&
&
3

0 9
L R 1
2
o) %
=4 © %
¢ ces ;

e

Hinh 5.17, Tiét dién qui doi giai doan 2.

A, = A, +nxA,, =481573.066 + 20645

=511218.066 mm?>
Koo = nx A, x(d,, — Yi)=29645% (1194 727.9)
=13817771.38mm?
k,, 1381777138

= =27.029mm
A 511218.066

:

Yie =Y +¢=754.92mm
Yog = h- Y, =1400 -754.92 = 645.08mm

—=cC

I, :Io~i~AU><(:2~wn><}3&PS><(dPS~~—ytg)2

4
=1.497E +11mm
T cho ndi of 1 Ligi dau daw),

+ Cdc s0 liéu kich thudc cua tiét dién la:
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ot o

T )
7
J— 3
2
o
£
@ i1}
3
; 1 —
%T;
& Z
=1 © .
¥ o @ O %
IR R—

Hinh 5.18. Pdc trung hinh hoc cua dam bién (dc%u dam)
+ Dién tich tiét dién:
A, = A, +nxA, =804818.066 mm®

i + M6men tinh ddi véi true X*-x:
| Koo = NXApx(dp, —y,)=1466369.794mm’

30:2{&9-:1.83 mm
Ag

Vi =Y tC= 718.98 mm
Yo =N =Y = 1400 -718.98 = 681.02mm

I, =1+ Ay xc’ —nx Ay x(dp ~ V)
=1.3397E + 11mm*
5.5.5.1.3. Pic trung hinh hoc ciia cac mat ciit (Giai doan 3 _tiét dién lién hop)
* Tinh cho mat cat TV-IV:

- Bé rong béan canh hitu hiéu

L,
4 j8350mm
+Dim gifta: b, <12€ + max(0.5b ;)= 2675mm = b, = 2000mm
s 2000 mm
L .
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DATN: TK CAU DAM BTCT DUL | CANG SAU

GVHD: LE HONG LAM

Ly
8 4175 mm
+ Dam bién: b, < %—’ +49 6t + max(%;%"—) =1000+41337.5mm = b, = 2000 mm
1000mm
Shazmg

Vay chon bé rong ban canh hitu hidu b, = 2000 mm

+ Céac s6 liéu tinh todn cia tiét dién gitta nhip ctia dam giita;

h = 1400 mm IL‘ o '*']
b, = 200 mm [ [—-Jﬁ?ﬁ—! ] §-
b, = 550 mm N D
h, = 250 mm L I

b, = 650 mm = — g

h, = 300 mm /A S Y
h; =200 mm

250
417.012

Jre=

—

750

TN S N
b, =2000 mm
! ® i
= W/
X """‘1 @ @ @ ‘ ¥

L _w ]

Hinh 5.19. Diic trung hinh hoe ciia dém bién (gita ddm)

+ Ty s6 md dun dan hdi cia bé t6ng bdn mit cau va mé dun dan hdi cia bé téng

EJ_)_ = w =().837
B, 3399448

dam chu: n'=
+ Dién tich tiét dién:

A, :Ag+n'><b2><h2

At s 7
T RIUFRFVE b o#y RES MWW RiRFIA

+ Momen tinh déi véi trucl-I:
! h2 3
Kk, =n'%b,xh,x Y +Y, [=286227592.1 mm

—t T0a df trong tim (vi trf truc funghoa): e —
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ATN: TK CAUDAM BTCT DULT CANG SAU : GVHD: LE HONG LAM

| 2862275921 _ 4xe 393

A, 846018.066

Y. =Y, — ¢ =416.59 mm
—
Yy, =h—y, =9834lmm

+ Momen quén tinh cta tiet dién la:

2
I.=1, +Agc'2+ 11'\:—12—b2hf‘2 +b2h2(%+ ym) }

=2.97564E +11 mm”*
* Tinh cho mit cit I-L:

+ Céc sb liéu kich thudce cua tiét dién la:

r/*'“*—ﬁf—:/];[
N MR E> S L
IR - I -]
S =
S [ . I
® =
T e o
'S Y

IR J—

Hinh 5.20. Pdc trung hinh hoc cuia déam bién (@du dam)

+ Ty s6 m6 dun dan hdi cuia bé tong ban mat cdu va mo dun dan hoi cta bé tong
dém chu:

28441.827 _ 0.837

nlil—E"RT_
EB

3399448

+ Dién tich tiét dién:
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DATN: TK CAU DAM BTCT DUL [ CANG SAU GVHD: LE HONG LAM

A.=A, +n'%b,xh,
=1139618.066 mm?

+ Mémen tinh déi véi trucI-1:

k., =n'%b, x h, x[—%"—%— ytgj
=274195305.4 mm®
+ Toa dé trong tam (vi tri truc trung hoa):

ki, 274195305.4
C = =

= = 240.6 mm
A, 1139618.066

Yie =Y —¢'=478.38 mm
=
Yo =h =y, =921.62mm

+Momen quén tinh cua tiét di¢n 13-

L h, ’
I.=I,+A,c”+n'|—b,hl + boh, | —2+y,
2 - 2
=2.92559E +11 mm*
- Tinh toén tuong tu cho cac mit cat con lai ta c6 bang tinh sau:
Béng 5.15. Bing téng hop diic trung hinh hec ciia céc miit cia dim bién

(3 Giai doan)
1I-11

Mgt Ciit ] 11111

IV-1v

1. Giai Pogn 1 (Tiét dién chuwa cé cdp ) tinh véi tiét di¢n ngang tinh dsi

A(mm?)

775173.066

481573.066

481573.066

481573.066

kx_x(mlnz)

529318862.9

317060273.3

322333898.6

323669105.7

Vio{mim) 682.8395956 | 658.3845644 669.3353955 | 672.1079905
Yio(m) 717.1604044 | 741.6154356 730.6646045 | 727.8920095
I,(mm*) 1.34035E+11 | 1.56943E+11 1.55786E+11 | 1.55063F+11
c(mm) - - - -

LIL. Giai Pogn 2 (Tiét dign cé cdp)
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JATN: TK. CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

Afmm?) | 804818.066 | 511218.066 | 511218.066 511218.066
Koo(mm?) | 1466369.794 | 404858521 | 11844066.24 | 1381777 1.38
ye(mm) | 681.0176064 | 650.4650767 | 646.1670706 645.0788765
Yighmm) 718.9823936 | 749.5349233 | 753.8329294 | 7549211233
I(mm") 13397E+11 | 1.56483E+11 | 1.51845E+11 | 1.497E+11
c(mm) 18219089162 | 7.919487747 | 23.16832488 | 27.02911399
I1. Giai Poan 3 (Tiét dign cd cdp va lién hop)
A(mm?) | 1139618.066 | 846018.066 | 846018.066 846018.066
k(mm?®) | 274195305.4 | 2844242923 | 285863264.8 286227592.1
yemm) | 921.6204132 | 986.6568245 | 984.0596952 983.4021389
yo(mm) | 478.3795868 | 413.3431755 | 415.9403048 416.5978611
Imm" | 2.92559E+11 | 3.0249E+11 | 2.99333E+11 2.97564E+11
c(mm) 240.6028068 | 336.1917479 | 337.8926246 | 338.3232624

5.5.5.2. Tinh toAn mit mat ing suit.

5.5.5.2.1. MAt mat ung suit tive thoi.

2. M4t mat do ma sat.

Duya vao bang tbng hop toa do va goc chuyén huodng tai cac mit cit ta ap dung
cdng thic:

At =E,[1-e ]

f,=07xf, =0.7x 1860 =1302MPa
pn=025
k=6.67x107

Véi:
Tinh cho mat cit IV-IV:

B61,3:a= 0.022(rad ), x = 16900 (mm)

_(0.25%0.022+6.67x1077 x16900
Af =l302><[1—e( )]

=21.59MPa

B6 2: o = 0.068 (rad ), x = 16900 (mm)
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DATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

Apr2 = 1302 x [ - e—(0.25x0.068+6,67x10’ x!6900)]

=36.43MPa
B64:a=0.072 (rad ), x = 16900 (mm)
A prB — 1302 x [ - e~(0.25><0.072+6.67x|0w x]éQOO)]
=37.58MPa
B65: a=0.081(rad ), x = 16900 (mm)
—0.25x0.081+6.67x1077 1 6900
Apr4:]302><[l~e( )}
= 40.4 MPa
Tuong ty cidc mit cit con lai ta co bang téng hop sau:

Bang 4.17 Téng hgp mét mat tng sudt do ma sat.

B6 o Mt cét Mit cét Miit cit Mit cit |
c
P 11 111 1101 VIV
1.000 0.174 1.822 27.148 21.594
2.000 0.174 1.822 24958 36.438
3.000 0.174 1.822 27.148 21.594
4.000 0.174 1.822 17.117 37.587
5.000 0.174 1.822 14.486 40.401 N
O mit cit TV-IV trung binh mdi sgi cap mat 13 :
AF = AL, + AL, + Af e + AL +AL
pF
5
=31.523 MPa
Cdc mat cat con lai tinh tuong tu ta cé bang sau ’
Mat cat Mat cat Mait cat Mat cit
I-I -1 HI-IIT iv-1v
pr 0.174 1.822 22.172 31.523 J

b. M4t mat tng suit do €ép sit neo.
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Yem nhu mit mat ing suit do ép sit neo trén toan bd chiéu dai cap:

A
Apr :-E.}:‘,p

A = 6 (mm) gia tri kinh nghi¢m.
E, = 197 x10° (Mpa)
Ta ¢6 chidu dai ciia cac bo cép la

Ly = 33800(mm )}

= Af, = 6 x 197000 = 34.97MPa
P 33800

L, =33800= Af,, = 34.97 MPa

L,=33800=> Af,, = 34.97 MPa

L, =33800= Af, = 34.97MPa

— Mt mat ing suét trung binh tai m§t mat citla:
Af,a = 34.97Mpa

A 1y A - - X
c. MAt mat ang suit do nén dan hoi :

N-1E,
AprS = ?ﬁ—'?‘fcgp

Vi N =5 12 56 b6 cap
B, = 197 x10° Mpa (nha san xuét VSL)
E. = 32518.22 Mpa

P M
fcgp — _.L -} +____"D£"_e
AO IO IO

N-1_E,

Mpes =2 N B,

Voi:

GVHD: LE HONG LAM
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DATN: TK CAU DAM BTCT DUL [ CANG SAU GVHD: LE HONG LAM

Mpe, = 2855136375 Nmm

e= dpS — Y, =1194-727.89 = 466.1 1mm
P = fpi ><ApS

fo =15~ Al —Af - Af
f; =1302MPa
N=5; A =4900mm?’

Ta gia thuyét 1a bién dang co gian dan héi trén dim déu nhu nhau & cdc mit cét va
ta tinh & mit cat I'V-IV:

Vong lsp diu:
LAy f,=0.7xf, =0.7x1860 = 1302 (MPa)

=P =f,xA, =1302x4900 = 6379800 N
= f,,, =—13.046 MPa < 0

_5-1 197000
2x5 3251822

= Af x13.046 =32.9664 MPa

Vong lap 2:

B = 0.7x 6, — Af g — Af . — Af, =0.7x1860 -32.96—31.253 —34.97
=1202.87 MPa

P =f,xA_ =1202x4900 = 5894063 N

=1, =-11.9149 <0

o
:;»AfES:S“Ix 197000 x11.9149 = -28.873MPa
T 2x5 7 3251822

* Vong lap 3:

£ = 0.7xf,, —Afy  ~ AL, - Af,,
= 0.7x1860 - 28.873 — 30.458 — 43.200

T
iR ER Y DRy
Ttz VIDd

P o=f,xA  =1264.65x4900 = 6196785 N

=f,, =-12.9677 <0

cpg

= Af ;s =31.4241MPa

'SVTH: PO THANH VAN MSSV:LISLII02T
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* Vong lap 4:

£, =0.7x£,, = Afypg = Afy = Af,
=1267.201 MPa

P, =1, xA, =6209285 N

= f,, =-13.0112<0
= Af s =31.5294MPa

Vay mét mat do co ngén dan héi: Af g =31.53 MPa
5.5.5.3. MAt mat (ng suét theo thoi gian
a. Mt mat ing suit do co ngot
Af g =93-0.85x H=93-0.85x70=33.5 MPa
- Trong d6: Xem nhu dd 4m moi truong 1a: H=70%
b. Mét mat do tir bién (Af )
Tinh tai mit cit IV -1V

AF o =12 x|f |~ 7x|AT,|

Vi fqp = - 7.667MPa

My = MIDC2 X(dps "yts)+wx(dps _le)
g c

M, = 2165877171 N.mm

M,., = 1315925034 N.mm

HONG LAM
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DATN: TK CAU DAM BTCT DUL [ CANG SAU GVHD: LI HONG LAM

My, =504041383.1 Numm
[, =1.497E +11mm*

Y =754.9215mm

I, =2.97564E+11mm®*

Y =416.597mm

d,, =1194mm

= Af,, =5.540MPa
= Al =12x[-7.667|- 7x(5.540| = 53.225MPa
Mit cit I-] I1-IT HI-HI IV-IV [
Afper 51.992 67.443 60.726 53.225 f

¢. Mit mat do chiing nhiio trong giai doan khai thac (Afz,)

Afr =30%| 138 -0.4x Af —02x(Af o + Afyer ) |- 0.3x Af,
=30%[138-0.4x16.976 - 0.2x(33.5 +53.225) |- 0.3x30.458 = 31.418 MPa

Bing téng hop mit mat irng suit tai cdc mit ciit

| Mt ct I 1111 HI-TII IV-IV
Af ¢ 0.261 2.516 16.516 30.458
Af, 43.200 43.200 43.200 43.200
Af 9.593 13.845 15.714 16.976
Af o 51.992 67.443 60.726 53.225
Af 33.500 33.500 33.500 33.500
Af . 35.022 34,309 32.824 31.418
Téng 173.567 194.813 202.481 208.777

5.6. KIEM TOAN:
5.6.1. Kiém tra kha ning chiu uén cia dim trong giai doan truyén Iwe:

- Nhén xét: Cdc gia tri ung sudt & céc the tai cac mat cat phai thoa man rng suét
kéo va nén cho phép thi lic d6 ddm véi dam bao kha ning chiu hre.

- Ung suét nén cho phép: 0.6x1", =0.6x36.601=21.961 MPa

- Ung suét kéo cho phép: 0.25, [f', =0.25x/36.601 =1.51 MPa > 1.38 do do lay
bing 1.38 MPa
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GVHD: LE HONG LAM

twong tu nhau nén ¢ day ta chi tinh cho 2 mat cit

- Vi cach tinh to4n cac mat cat 1a
4t 1-1 con cac mat cat con lai thi s€ iap bang tinh.

tugng trung la mat cht IV-IV vamitc

5.6.1.1. Mit cét giita nhip (IV-1V)
- Cudng dd truyén vao cap trong giai doan truyén lyc la:

f;=07x £, Af g — Af e — Af,, =07 %1860 —16.976 —30.458 — 43.200

=1211.366 MPa
- Luc truyén vao cép la:

P = Efpi XA X COSTL
3003 0 o o o
x(2xcos1.375 +¢083.814° +¢co0s5.012 +¢056.035°)

=1211.366%
=3628888.501 N
+ Thé trén:

P, Pxe My

fi=""7"-- XY™ XY
l AU IO 10
__ 3628888.501 B 3628888.501 % 409.320 < 727.892
481573.066 1.55063E +11

_ 2855136375 _ 777 892 = -7.419 MPa
1.55063E +11
chiu nén vi vy phai so sanh sanh véi Gmg sudt

f; mang du (-) c6 nghia la the trén
MPa . Thod man didu kién trong giai doan

nén cho phép f, =7.419 MPa< 21.961

truyén lyc cia tho trén:

+ Thé dudi:
fb:m__EiM_Pixeox bO_MDmxth
A, I Iy
o 3628888.501 3628888.501x 409.320 672,107
481573.066 1.55063E +11

_ 285513637 (97 107 =—7.666 MPa
1.55063E +11

hiu-nénvi-viy phaiso s4nh sanh véi tng suat nén cho phép

f, =7.666 MPa < 21.961 MPa. Thoa man didu kién trong giai doan truyén lyc cla

thd dudi.

- SV:111107 B——— ; rai 4

SVIIL DO THANH VAN




DATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: LE HONG LAM

5.6.1.2. Mt cit gi (I-T)
- Cudng do truyén vao cap trong giai doan truyén luc la:

for = 0.7xf,, — Af .o~ AL~ Af, = 0.7x1860-9.593 ~0.261-43.200
=1248.946 (Mpa)

- Luc truyén vao cép la:
P = me XA xcosa,

=1248.946x 3003

x 3% cos()°

=3750586.188 N

- Nhén xét: Tai mat cét g61 mémen bing 0 va chu y tiét dién tai gbi c6 phan mo
rong. Nén ung suét cho thé trén va tho dudi dam sé 1a:

+ Tha trén:

ﬂ:_i+mxy'o_ DClxym
AO IO IO
_ 3750586.188 . 3750586.1 88x82.38-6 %727 892
481573.066 1.55063E +11
- x727.892 =-3.316 MPa
1.55063E +11

Thé trén chiu nén f,=3.316 MPa < 21.96] MPa. Thoa min didu kién chiu nén.

+ Thé duédi:

M
— i i DCI
fb ____ﬁ_+__%__xy0_ tho

Thé dudi nén 1, =7.024 MPa < 2] 961 MPa. Thoa min didy kién chiu nén.
* Hai mat ¢t con lai tinh tagn frrong ty edo wli i i oo bing kit ud.
Bing 5.16. Bang tong hop kha nang chiu uon ciia dim trong giai doan

truyén Iwe (DAm giira)

11 1111 1I-TI1 VIV
-3.316 -6.422 -6.006 -7.419
fb(Mpa) -7.004 -8.888
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| Kétiuan | PAT | PAT |  DAT \ PAT |

5.6.2. Kiém tra kha ning chiu udn & trang thai giéi han si dung:

- Pidu kién dé kha nang chiu udn thoa trong giai doan nay 1a tit ca cac gia tri Ung
sult ciia cac thé, trén cac mit cit khac nhau khong duge 1én hon ng sudt cho phép -
Ung suét nén cho phép: 0.45xf', =0.45x40=18 MPa

Ung suét kéo cho phép: 0.5 x\/f_': —0.5%+/40 =3.162 MPa
5.6.2.1. Kiém to4n cho mit cat IV-TV:
M:,, = 2175342000 N.mm
M., =1650192130 N.mm
M., =1002609550 N.mm
M3, =320026275 N.mm
M:, =2137939000 N.mm

- Cuong do truyén vao cap (sau khi da trir hét mAt mat mg sudt)

fp=0.7x f,—Afy = 0.7 x 1860 —208.777 =1093.223 MPa

- Lyc truyén vao cap la:

P, = prf X A X COS QL

=1093.223 % 4900

x(2xc0s1.375° +cos3.814° +¢055.012° +¢086.035%)
=3274967.735 N

+ Tho trén:
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GVHD: LE HONG LAM

f, :_”?r_'E'MXYto qhxym
A, I, I
_MEJ_C% XY, - Mpg, + Mpw + M5, XY,
I, I
__3274967.735 _3274967.735x409.320 727 892
481573.066 1.55063E +11
- 27342000 ;)5 g9y 1650192130 ., o
1.55063E +11 1497E+11
_ 1002609550 + 320026275 + 2137939000 < 416.597
2.97564E +11

=-9.437 MPa

Thé trén nén f, =9.437 MPa < 18 MPa. Thoi min diéu kién chiu nén.
+ Thé dudi:

P, P.xe, Mp,
£, oot Xy -

Ay, I
_ Mlsjcv y, — M;cs + M:)w +MiL

Xybo
[¢]

T”"X be I *¥be

& C

=0.096 MPa

Th¢ duéi chiu kéo £, =0.096 MPa < 3.162 MPa. Thoa min diéu kién chiu kéo.
5.6.2.2. Kiém toan cho mit cit gbi I - 1;

- Tai gbi khéng c6 mémen nén trong cén

g thirc kiém fra s& khéng con gia tri
moémen.

- Cudng do truyén vao cdp (sau khi da trir hét mat mat g suit)
£ =0.7xf, — AL, =0.7x1860-173.567 =1128.433 MPa
- Lyc truyén vao cap la:

Po=Nf xA veoso
490

=1128.433x O><5><COSOD

=3388683.759 N

+ Thé trén:

102 I — Tr 15
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1]

3388683.759 N 3388683.759x82.386 < 727.892
1.55063E+11

T 481573.066
~ _2.996 MPa

Thé trén chiu nén f, =2.996 MPa <18 MPa Thoa man diéu kién chiu nén.

+Thé dudi:
= :..&_ +£)f_>f_6_(lx ybo
0 IO

=—6.346 MPa

b

Thé dudi nén, £, =6.346 MPa <18 MPa. Thoa man didu kién chiu nén

* Hai mit cat con lai tinh toAn twong tu cac mit trén ta co bang két qua:

Bang 5.17. Bang tong hop khi ning chiu ubn ciia dim trong

giai doan st dung (Dim giira)

Mit cit I-I 1111 111-111 V-V
£, -2.996 -8.742 -11.285 -9.437
f, -6.346 -3.461 0.350 0.096

Nhén xét Dat Dat Dat Pat

5.6.3. Kiém todn dim & trang thai gi¢i han cuong do:
5.6.3.1. X4c dinh strc Khang danh dinh:
dxM, >M,
Trong do:
= 1: Hg sd sirc khang,
M. : Strc khéng ubn danh dinh ciia ban than tiét dién.

M, : Mémen ngoai lyc tic dung.

- Cudng dd chay cta thep DUL la: f,, =1674 MPa

_ Cuomg d6 kéo dut cua thép DUL 1a: £, = 1860 MPa

-Héso ke

MSSV- 115111
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£
k=2x1.04-2 :2x(1.04-1§2—i)=0.28
£, 1860

- Hé s6 quy déi vang nén: B, =0.85- 0.95 X

—x(40-28)=0.764

* Nhin xét -

Ta nhan thiy chi cin tinh strc khang danh dinh cho mat cit giita nhip 13 da vi mat
cat nay ung suat géy ra trong giai doan st dung 16n nhat, ndi luc tai mit cit nay ciing
cho gid tri I6n nhét.

1 Ep  0.045xyl x ff e V28

c = =2 =0.837
“Hesoquidol B, 00450y, i 4O
=b, =nx1700=0.837x1700 =1422.322 mm

- Tiét dién tinh toan luc nay 1a tiét dién chir T ké ci méj ndi wdt,

b, =200 mm b, =250 mm
h =1400 mm h; =550 mm
b, =650 mm b, =1422.322 mm
h, =300 mm h, =200 mm

h=200 + 250 = 450 mm
-Bé rong canh quy doi:

_nxA +A, B O.837><1700><200+550><250
h, 200+ 250
=937.699 mm

b

f

- Khoang cach tir trong tam nhom cap dén mép trén ciia ban mit clu dps:
d; =1100+200=1300 mm

- Khoang cach tir truc trung hoa dén mén tran -

.o A xL, =B, x(b, —b, )xh, x0.85xf"

AS
0.85x ' xp, xb,, +k><ai’-—><fpu
ps
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4900x 1860 —0.764 x (937.699 — 200) %« 450%0.85x 40
= =-391.164 mm

0.85x 40x0.764 x 200+ 0.28 % fggg x 1860

- Suyra: ¢= —391.164mm < he= 450 mm Vay: tryc trung hoa di qua canh.

A xf

ps pu

. ! APS
0.85xf' P, xb; +k><-~c~1~-—><‘fpu

ps

4900 %1360 =218.646 mm

0.85 % 40 0.764x 937.699 +0.28 fggg %1860

- Chidu cao vimg nén la: ~ a=p,xc=0.764 % 218.646 =167.108 mm

- Cuodng dd chiu kéo ctia thép DUL:

£ o=f x| 1-kx— z1860x[l—0.28xM):1774.125 MPa
m a 1326

Ps

- Stre khang udn danh dinh clia tiét dién:

Mn = Aps Xfps X(dps ——%)7_— 4900X1774125X(1326—167108)

=11619374710 N.mm
_Kiémtra: $xM, =1x1 1619374710 =11619374710 N.mm
- Theo bang téng hop momen tac dung vao dam chinh ta co:

M, =10769442609 N.mm
¢xM, =11619374710 N.mm > M, = 10769442609 N.mm

Thoa diéu kién sirc khang udn danh dinh.

5.6.3.2. Kiém tra ham lwgng cdt thép tbi da:

218646 5 , foeitedon g A
0400165 < 0.42 . Vay thod ham Jugng cot thep to1-da:

5.6.3.3 Kiém tra ham lwgng thép tbi thiéu:

NIV AN | MSSVAISI027 N
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Kiém toan cho mit cit giita nhip cta dim gitta:
M, > Min (1.2xM_; 1.33xM,)

* Xéc dinh M,

- Cudng d6 chju kéo khiuén: £, = 0.63x /40 =3.984 MPa

- Momen giai doan 1: Mpe, = 2855136375 N.mm

Mg, = 2165877171 N.mm
Mpc; =1315925034 N.mm
M3, = 504041383.1 N.omm

- Momen giai doan 2:

- D€ xdc dinh duge momen tac dung Ién thé dudi cia dim giy nirt thi ta cin tinh
thém mdt moémen phu thém:

M=|f “*”_I“)r_"" fr xeg X Yo —— 2 X Yy =2 XYig X‘lc““_(MB(B + My )
{ I(} IO Ig ybc
~(3.0844 3274967.735 . 3274967.735x609.320 672107
481573.066 1.55063E +11
2855136375 672107 — 2165877171 ><645.()7]>< 2.97564E +11
1.55063E +11 - 1.497E +11 983.402

— (1315925034 + 504041383. 1)
=1676722133.625 N.mm

Béng téng hop gid tri tinh toan cac mit cit:

Mt cht I-I 1111 1111 vy |
M |3967469961.513 | 3232152817567 | 2576339496119 1676722133.625
Mer | 3967469961.513 | 4316510987727 | 4712458806.808 4622760058.804
L.2Mer | 4760963953816 | 5179813185.273 | 5654950568977 5547312070.565

1.33Mu 0.000 | 3172087718.931 | 6175478392.741 | 8081268560.113
Min 0.000 | 3172087718.931 | 5654950568.277 | 5547312070.565
Mr 4771651696734 | s419240515 400 | crvmamas00 000 | 66£55/4710.795 |

5.6.4 Kiém tra dp vong, @6 vong cia dim:

Xét tai mat cat giira nhip ¢6 d§ véng 16n nhét
vong 1én mang diu 4m

Quy ude: do vong xudng mang diu duong,

Momen quan tinh déi voi mat cdt nguyén d

Tai mét cat gitra dam:

+ D61 voi dam chura lién hop

I, =1497E 11 mm"*

MSSV:1151110007
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+Déi véi dim da lién hop . =297564E +11 mm*

5.6.4.1. D) vong giai doan ngay khi cing cap

a. D) vong do cap dw ¥ng luc
P.xexL) = 6209285x27x 33400°

= =34.425 mm
BOBxE, <1 8%32518.220x1.497E +11

Véi: P, = 6209285N

eg = 27 mm

L = 33400 mm

Eg = 32518220 N/mm® , \
(X4c dinh & myc tinh mat mat Umg suét do co ngan dan ho1)
b. P) vong do trong luwgng ban than dim

DC, =15.6 N/mm

Lt =33400 mm .

E.; =32518.22Mpa (mddun dan hoi cha bétdng)

4 4
B 5xDC xL, 5%x15.6x33400 27 345 mm

ADCl - -
384x B, x1, 384x32518.220x1.497E +11
Téng d0 vong 1a A= A +Ape, =—34.425+22.345 = ~12.080 mm

5.6.4.2. D vong giai doan sau Khi cing cap.

a. Po vong do tinh tai.
5x LY DC, +DC, | DG, +DW
= X +
* 384xE; | 1

g <
5%33400° (15.6+11.834+ 0+4.59 ]

= X
384x32518.220 1.497E+11  2.97564E+11
=48.681 mm

b. Do vong do cap dw Gng hre.
2 2
- PoxexLy _ 3274967.735% 27 x 33400 —59 153 mm
PoogxE,xI, 8x 32518.220x 2.97564E +11

¢. P§ vong do xe,thiét ké gay ra.

Heé sb phan bo do vong co thé lay bing s6 lan/so dam, vi tat ca cac lan thiét ké déu
chit tai va tit ca cac dam d& déu gia thiét vong nhu nhau.

: D N — SV:I oo —— ran _
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Tinh d6 vong do xe tai don:
P, =P, =PxA,x (1 + IM) =72500x0.3x(1+ 0.33)
=32141N
Py =17500x A x(l A+ IM): 17500x0.33 x(l +0.33)
=7758 N
B tri xe tai vi tri bit 1oi nhét nhy hinh vé:
Xp3
xXp2

_ xp1 —]
- T

145KN 145KN 35KN

C
ﬁ’%ﬂ 4.3m | 4.3m e

Ltt/2 ) L@ !

el —.

D6 vong tai gitra nhip do tirng truc banh

P,x[%&—@oo) 3 L 2
Ay = x{mxﬁn —(—5“»—4300)}

12xE xI, 4

32141x(334°0—43ooj ] 13400 2
— x _x334002_m(__.__4300J
12x33994.485x2.97564E + 11 | 4 2
=2.985 mm
PxLy 32141x33400?
P2

= = =3.572 mm
48xE  x I, 48x33994.485x2.97564E +1]

Py{%“-— 4300} ; . .
Apy= x[-xﬁn —(A - 4300] }
4 2

12xE; %I,

77SSX(% ~ 4300 )
_ 2 3334007 _ 33400 _ 400
12x33994.485% 2.97564E + 11 | 2 2

33400 J
X

D6 vong do xe tai thiét ké:
Ak =2.985+3.572+40.720 = 7.277 mm
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Tinh dé vong do tdi trong lan

2 2
e 5xqxL, A, = 5% 9.3x33400 ©0.33
384xE  xI, 384%33994.485x2.97564E +11
=2.795mm

— D6 vang do 23% xe tai thiét ké voi tai trong lan thiét ké
25%A, HA, = 25% %7277 +2.795= 4.614mm
D6 vong do xe thiét Kké cin kiém traA,, =7.277 mm
Téng d6 vong ciia dim & cudi thoi han siv dung
S A=A, - A+ A =48.681-22.153+ 7.277=133.805mm

5.6.4.3. Kiém toan d vong do hoat téi.

[A]= Ly 33490 _ 41 75mm

800 800
A, =727Tmm<[A]=41.75 mm
Kiém tra thoa diéu kién.

5.7. THIET KE COT PAI CHO MAT CAT GOI:
- Noi lyc tai mat cat gdi:
+ Gi4 trf momen: M§ =0
+ Gid tri lyc cit: VE =154481.78N

5.7.1. Xac dinh d,

d, —% 047.71- 11927 _ 89> 424 mm
d, = max{0.9xd  =maxy 0.9x947.71=852.936 mm

0.72xh 0.72x1500 = 1080 mm

1 L

—=d, =1080 mm

5.7.2. Ung suét cat trung binh:
- Luc cat do thanh phén cap xién sinh ra

V=1 xZAxst

—1128.433% 4900><[sin 0° +5in 0.001° + sin 0° +sin 0.002° -+ sin 0.002"]
~18220.583 N
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Trong do:
A =4900 mm”: dién tich mét tao cap.
fr =1128.433 MPa: {mg suét trong cap khi da trir hét mat mat g suit
0=0": géc ubn cua cap xién,
Heé s6 sire khéang cia luc cit la: ¢, =0.9
- Ung suat cit trung binh:

vV, -V, _ 154481.78-18220.583

= = =1.969 MPa
b, x b, xd, 0.9%550x1080
- Xac dinh ty sé:
fl = Lj_g-g— =0.049 <0.25 = tiép tyc tinh

<

- Xéc dinh tmg suit f,, trong cap sau mét mat (Af;) ma ng sudt trong bé tong boc
quanh n6 bing 0.

+ Ung suét trong bé téng tai trong tdm cap DUL:

2
P, _Pfxeo +MDC]><eO

A I I
0 0 0
_ _3388683.759 3388683.759x225.508? ,_0x225.508
481573.066 1.55063E +11 1.55063E +11
=-6.302 MPa
E
£, =f, +lfc —2 =1 128.433+]~6.302|x—~w9— =1154.501 Mpa
SR -5 33994.485

5.7.3. Tinh bién dange_
- Gid stt 0= 40"

- 80 d6 tinh Ia dam gian don nén khong tbn tai lyc doc N, = 0, bé qua sur lam viéc
cua thép thudmg:
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M, +O.5><N“ +0.5x(:;“ —Vp)xc:otg.g@—Am><fp0

g = d\' di)cc v
o B xA, +E xA
0+0+O.Sx(ﬁ%ﬁ—ojxcotg(40°)-«4900x1154.501

197000 x 4900
=-0.005122

Ta duge &, <0 nén ta phai nhén vao hé s6 diéu chinh: E:

B A XE +E xA
A XE +E XA, +E XA,

_ 04197000 x 4900 — 0.037
0 +197000% 4900 +33994.485x 412500

FE

— & _=0.037x(~0.005122) = ~0.000190

Tir gid tri: %x 0.049 vae, =-0.000190 ta tra bing 5.83.4.2-1=>6=27". Chua

c

gidng gia thiét ban dau.

Tinh Jai €_tuong tmg véi goe méila: 0 = 27°

M”+0.5><N“+O.Sx V“—V xcotgh—A  xf
d d()u ¢ P ps po

g, =
E xA +E xA,

o+0+0.5x(1§ff‘08—$ﬁ—0)xcotg(27°)—4900><1154.501

197000 x 4900

v

= —(.004286

Ta duge &, <0 nén ta phai nhén vao hé s6 diéu chinh: E:

; =g, =0.037 X(_0‘004286) =-0.000159

Tir gi4 tri: %"— _0.042vae, =—0.000159 ta tra bang 5.8.3.4.2-1

[

= 0=27" B =6.281(rad)

5.7.4. Xac dinh kha niing chin ciit ciia bé tong va cbt dai:
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- Kha niing chiju ciit cia bé tong:

V. =0.083xBx/f] xb, xd, =0.083x6.281x /20 x 550 x 1080
=1958495.991 N

- Kha nang chju cit ciia cét dai

V, = ¢ —V,-V, = l—5~«~A%%»~7E}——1958495.991—18220.583

=—-786602.829 < 0

Do V; <0 nén khong ké cot dai tham gia chiu cal ma luc cit toan bd bétdng chiu
hét. Viy cbt dai ta chi dat c6t dai theo diéu kién ciu tao.

5.7.5. Tinh buée cbt dai:
Dang thép dai 4 nhanh ¢12.
Tinh cé4c gid tri cha biéu thire:

2
A, :—@(—%ip— =452.16 mm

Kiém tra cot dai theo ciu tao

V, _ 1071102.370 —0.045<0.1
f,xb, xd, 40x550%1080
A xf, 45216 x280

= =438.510mm
S<10.083x/f, xb,  0.083x+/40 x 550

min(0.8d, ;600mm) = min(0. 8x1080;600 mm) =600 mm
= 8<438.510mm

Vay chon S = 100 mm.

Do cbt dai dit theo céu tao nén khéng tinh lai kha néng chiu luc cia cdt dai.

$.2.8. BiCm Ta thép ayl;
M N Vv
Axf >—2 40 L -2 -05xV. -V x cot g(0)
5 s ¢ % d ¢ § P
r v o v
Trong d6
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* A, xf, 1 sttc khang ctia vit liéu
A xf, = 3003x1780.5 = 5346844.359 N
V.
. M, +o.5xNu+(

¢f X dv {ba
dung

v

M, +0_5Xiu.+ Xw_o_Ssz—V x cot gB
bxd, 4, "

v

GVHD: LE HONG LAM

M

J—O.SXVS—Vprcotg(e): luc cat do ngoai luc tdc

= 0+0+[@%ﬂ§—0.5x0—18220.583)x00tg(27°)

=2299969.830 N

So sanh 2 két qua ta théy’ thoa mén.
Cac mit cat IT1-11, [II-111 tinh toan tuong tu ta co:

Bang 5.19. Bang tinh toan buégc dai cho dim

Mt cét I-1 L-1T 11-101
M, (N.mm) 0.000 2556905465 8110532343
V. (N) 1300314.97 1147630.5 707846.822
d, (mm) 1080 1080 1080
v, (N) 18220.583 17877.534 625368.905
vif, 0.049 0.1 0.008
f o (Mpa) 1154.501 1146.410 1142.833
e x 10° -0.000190 -0.000029 0.000093
o(°) 27 27 43
B 6.281 6.78 5.63
S (mm) 200 300 300
£, (Mpa) 1780.5 1758.15 1770.75
Apsfs (N) 5346884.359 5279710.631 5317556.764
A M) 2299969.830 4352802.246 4432391.761
Nhén xét Pat bat DPat
BANG TONG HOP BUGC COT DAI
X S(mm)
0-1400 100
1400-2100 100

ST DO THANH VAN
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2100-17000 200
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CHUONG Vi1
TINH TOAN MO CAU
7.1. Céec kich thwée hinh hoe ciia md.
Chiéu dai nhip: I = 34000 mm
Chidu dai nhip tinh todn: Ly = 33400 mm
$6 lwong dam doc: n==6

Trong lugng riéng dét dap: 18 kN/m’
80 TRI CHUNG MO
TILE /80

oo

MAT TRUGC MO MAT SAU MG
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TS. NGUYEN TUAN ANH

DATN TK CAU DAM BTCT DUL I CANG SAU GVHD
MA T BEN MO

_.J
1500 _]

518

530

1318
356

1403 2300

“'] B Wic Ky via W00, 6300 o

Dm cit dém. d=100 mm

Cdc kich thuée co bén ciia mé céu

STT Tén kich thudce Ky hiéu (Gia tri Don vj
| Chiéu rdng bé méb ( doc céu) aj 6000 min
2 Bé rdng tudng canh ( phan d6i ) a, 2300 mim
3 Bé day tudng than a; 1400 min
4 Khoang cach tir tudng than dén mép ngoai bé ay 2300 mm
5 Bé rong tudng canh ( phan dudi ) as 3300 mm
6 Bé rong trdong canh ( toan bo) g 5600 mm
7 Khodng céch tir tudng dau dén meép ngoai bé az 3300 mm
& Bé day tudng dau ag 400 mm
9 Kich thudc phén do ban dan ag 300 mm
10 {l(llggang céch tir tim gdi dén meEp ngodi tudng a 640 m
[T | Kich thuée d4 ke g6i theo phuong doc ciu dyy 750 mi
13 | Chiéu ddy bé md b, 2000 min
14 | Kich thuéc tudng canh ( phuong ding) b, 510 mm
15 _| Kich thude tuong cénh ( phuong dimg) b 3300 mim
16 | Kich thuée tuong canh ( phuong dimg) by 1560 mm
17 Chleu cao mo ( tir ddy b dén dinh tuomg dau) bs 7310 mm
18 | Chifn cao tirdne than Bo 3500 11
19 | Chidu cao tudng dau by 1750 mm

20 Tong chiéu cao tuong than va tudng déu by 5310 min

21 | Chiéu cao d4 ké gbi by 157 mm

29 Chiéu cao tir dinh mau do ban qua do tGi dinh by 1000 mm
g0 lan can

23 | Kich thuéc mau d& ban qua do by, 300 mm
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7.2. Sbliéu két cAu phén trén:
- S8 lugng dém:
- Khodang cach cac dam:
- Chiu dai thyc té:
- Chiéu dai tinh toan :
- Tdng bé rong chu:

- Bé& rong mjt dudng xe chay:

- B rong 18 ngudi di:

- Chiéu cao go d lan can:
- Chiéu cao lan can:

- Chiéu cao dim:

- Chiéu day ban mat cau:
- Lop phi mét chu :

- Kich thuée da ké gbi:

- Gbi chu:

- S4 lan xe thiét ké:

Hé so xung kich:

N = 6 ddm

S = 2000 mm

L = 34000 mm
Ly = 33400 mm
B = 12000 mm

B,.~ 10000 mm
Bp=0.75 mm
Bic =650 mm
H;. =770 mm

h = 1400 m

he= 200 mm

hy, = 100 mm
650x750x100 mm
300x300x50 mm
n=2lan
IM=0.33

73.  Xéc dinh tii trong tac dyng Ién ket ciu.

7.3.1.  Tinh téi do két ciin phr’}n trén:

a) Té hop tinh tai tac dung lén dim bién va dam gitra:

- Dé&m bién:
+DC, =15.6N/mm
+DC, =11.834 N/ mm
+DW =2295N/mm

+DC, = 7.19N/mm

- Dém giita:
+DC, =15.6 N/ mm
+DC, =11.834N/mm

+DW =4.59 N/mm
+ DC, = 0N/ mm

b)  Phan lyc gbi khing cd hé 58 do mdt dim chii tdc dung 1én xa mil

Dam bién

Vi =[(DC, +DC, +DC,)xL |05

=[(15.6+11.834+7.19)x34000 ] x 0.5 = 330714.944 N

V3, =[DWxL]x0.5

—[2.296x34000] x 0.5 = 37652.344N
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DATN: TK CAU DAM BTCT DUL I CANG SAU
"~ Dim giﬁ:
Vi =[(DC, +DC, + DC, )xL]x0.5

GVHD: TS. NGUYEN TUAN ANH

=[(15.6+11.834+ 0)x34000 [x0.5 = 276729.382 N
VEy =[DWxL]x0.5
=[4.59x34000]x 0.5 =37652.344 N
7.3.2. Tinh tdi do két ciau phan dugi
a) Bé mo:
DC,, =a,xb xc, xy,
=6000x12000x 2000 x 2.5x107) = 3300000 N
b) Twong thin :
DC, =a;xbgxe,xy,
= (1400x3560%12000x 2.5x107) = 1370600 N
¢) Tuong diu (trén) :
DCy =ayxb, xc, =400x1750x12000x 2.5x10°° =192500N
d) Mau da bin qua dg :

DC,, = (b, +922)xagx(c3 ~2x¢,)xY,

= (300+3—g~(~]-)><300x (12000 -2x400)x2.5%10™° =33750 N

¢) Twong cdnh (phin dudi):
DCq, =(2xb, +b,)xa, xc, *Ye
=(2x1500+3300)x3300x 400x 2.5x10™° =207900 N
S} Tudng cinh (phin thin):
DC, =2x(b, +b, +by)xa, xe xy,
=2x(510+3300+1500) x 2300x 400% 2.5x10°° = 244260 N
g) Di ké goi:
DCy, =nxg x(a,xb,xc,)=6x2.5x107 x(750x100x650) =11481N
h) Téng cong :
P, =DC, +DC, +D,+DC, + DC, +DC, +DC,,
=35361166 N=5361.116 kKN

o2 Qe Fiale 7337 08 e ddow e md

Tinh tai do két cdu phién trén truyén xubng két ciu mé s& gdy ra ndi luc thing dirng P;, mo
men quay quanh tryc ngang cé}l M, (truong hop nay béng 0 vi cde dim dédi xtrng), va
mémen quay quanh truc doc cdu M,, tiry theo khoéng cach giira vi tri tim g0i va trong tim
cda cac bd phéan tinh toan ndi Irc.

- Nhiing mit cit cdn tinh toan thin mé la: mit cit A - A (day b¢) ; B - B (day tuong than) ;
C - C (tudng dinh) ; E - E (tudng canh phén dudi) va F - F (twdng cénh phén than)

| MSSV: 1151110227 Trang 218
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DATN TK CAU DAM BTCT DUL iC

Quy ude moment hudng ra song mang dau am,

ANG SAU

GVHD TS NGUYEN TUAN ANH

hO’ng vao ba mng déu du'cmg

Béng tinh npi luc cho tiét dién A-A béi trong lwong bin thin

_y Tiét dién A-A
Két cau
P(kN) e (m) M(KN.m)
Bé mb 3300.000 0.000 0.000
Tuong thin 1370.600 0.000 0.000
Tudng déu 192.500 0.500 96.250
MAu d& ban quéa dd 34.425 0.850 29.261
Tudng canh (dudi) 207.900 4.262 886.050
Tudng canh (phin than) 244.260 1.750 427455
D4 ké gbi 11.481 -0.175 -2.009
Tong cong 5361.166 - 1437.007

Bding tinh ndi lgc cho tiét dién B-B boi trong lwong bin thin

4z Tiét dién B-B
Két cau
P(kN) e (m) M(KN.m)

Tudmg thin 1370.600,  0.000 0.000
Tudng diu 192.500,  0.500 96.250
M#u do ban qua do 34,425  0.850 29.261
DPa ké ghi 11.481 -0.075 -0.861
Tbng cong 1609.006 124.650

Bang tinh ngi luc cho tiét dién C-C bdi trong luwong hin than

r & Tiét dién C-C
Két cau
P(kN) e (m) M(kN.m)
Tudng diu 192.500 0.000 0.000
Méau d ban qua dd 34.425 0.350 12.049
Thng cong 226.925 12.049
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DATN: TK CAU DAM BTCT DUL I CANG SAU GVHD: TS. NGUYEN TUAN ANH
—— oA OVHD: TS. NGUYEN TUAN ANH

7.3.3. Hoat tdi (LL)
a) Xép taii doc cau

Theo phuong doc cau xép xe trén tat ca cac lan xe trén 1 nhip dé gy ra phan luc gbi V
va mémen M, 16n nhét.

Phan lyc g01 do xe 3 truc:
R¥™® =P xy,+P,xy, +P, XY,
=17500x% 0. 7468+72500x0 8732+ 72500x1
=291106557N (/¢ R 4 x
Phan lyc tai gbi do xe 2 truc: 3 R
R = 55000 (1+0.9644) = 217295.082 N {4 09 U4 ¢ >
Phén luc tai goi do tai trong lan géy ra: P
R™ =9.3x34000x1.012x 0.5 =117679.303 N / () 1999 )
Phan lyc tai gdi do tai trong PL gay ra:
R™ =3x34000x1x0.5=51000N

So sanh céc td hop do hoat tai gay ra:
T hop 1:

R=R™+R™ +R*™ = 51000+117679.303 + 217295.082
=334974.385 N
T hop 2:
R =R™ +R"™ + R*™® = 51000+117679.303 + 291 106.557
= 408785 A1 N
b) Chon td hop 2 dé tinh todn, luc nén 16n nhat khéng hé s duge tinh nhu sau -
R=mxnxR™ +[R'“"° +RR x(1+IM)]><m><n

=0.85x2x51000+[117679.303 + 291 106.557x(1+0.33) |x 0.85x 2
=1227984.375N
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DATN: TK CAU DAMBTCT DUL1 CANG SAU  GVHD: TS. NGUYEN TUAN ANH

ang két qud tinh todn hoat tai

7.3.4. Lwc him xe (BR)

by

Luc ham xe dwoc truyen tr két chu trén xubng mb qua gbi dd. Tuy theo ting loai gbi cu va
dang lién két ma ti 1€ truyén cua luc ngang xudng tru khac nhau. Do @ md céu ta ding obi
di dong do do luc ngang khong anh hudng dén md cu.

7.3.5. Lirc ma sdt (FR)
Luc ma sat géi cAu duoc xac dinh dra trén co SO gia tri cuc dai coa hé <6 ma sat gifra cac
mit trugt. FR duge x4c dinh nhu sau:

FR = xN (KN)

Trong do:
£+ 11é sb ma st gitta bC tong va gbi chu (di dong), £oa=0.3
N : phan lyc gbi do tinh tai va hoat tai (Khong k& xung kich gdy ra)
N=N, +Ny

Ng: Téng phan luc géi do tinh téi
N, =DC+ DW = (2%x330714.944 + 4%276729.382+ 6 37652.344)

~1994261.480 N
Ny Téng phan luc géi do hoat tai
N, =1227984375 N
Vay NN, +N,, =1994261.480+1227984.375 = 3222245855 N
FR =1 . % N=03x 3222245855 = 966673.757 N
Diém dat luc ma sat so voi mat cit A-A:
e= b1+b6+b9+bg:~"’2000+2850+157+50=5767 mim

Dikm dat luc ma sat so voi mat skt BB o= by +by+b,=2850+1 57450-=3057 mm
Bing ndi luc do lic ma sdt giy ra tgi cdc mdt cit
Tai trong m Mt cit A-A Miit ciit B-B

ra 22
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M6b men M,
(N.mm)

-6539595.399 -4271658725.010

7.3.6. Tii frong gic tic dung Ién két céy (WS)
Tai trong gio ngang

b =34000 mm va h' = h,+h, + e = 650+1400 + 200 = 2150 mm
= A :%x34000x 2150 =26875000 mm?

Dién tich himg gi6 cua két c4u mé dugc xic dinh bao gom dién tich canh mé va thdn mé
= A = 27032000 mm?

Tai trong gi6 ngang Py phai dugc ldy theo chiéu tac dung nim ngang va dit tai trong tim
cua céc phan dién tich thich hop, duoc tinh nhy sau:

P, =0.0006x V2 x A, xCy 21.8x A, (KN)
Trong d6 :
Toc d6 gi6 V, gia sir dugc lay trong viing 4 do d tée 6 gi6 V; =59m/s, S=1 09
= V=V, x$=59x1.09=64.310 m /s
Déi voi stic gis tiey chuin = Vv = Vb x8=25%1.09=27.25 m /s

=P, =0.0006x (64.310)* x1.3 = 3.226 KN/m?
Tuong ty véi sire 816 tidu chuin 13 25 m/s thi ta ¢cé
= P =00006:0709 L1 5 g 4 KN/m"
Gia str mit g gi6 vudng géc phuong gio, khi do 216 ngang [a:
= Luc gio: WS = Py xA
Lwe gi6 theo phwong doc bﬁng 0
Bing tii Irong gié ngang WS xét t5; mdt cir A-4
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Ket | e | Aws
Célrl (mm) | (mm°) WS (N) M, (Nmm) WS2s (N) Myzs (Nmim)

M3 | 4655 | 27032000 | 87202.674 405928445.782 | 13178.100 61344055.500

1131(:‘ 6635 | 26875000 | 86696.206 575229330.103 | 13101.563 86928867.188
Tong 173898.880 | 981157775.885 16279.663 | 148272922.688
Bing tdi trong gio ngang WS xét tgi mt cit B-B
Ket | & | Aws WS (N) M. (Nmm) | WSy () | Mys (Nmm)

cAu | (mm) | (mm’)

Mé | 2655 | 27032000 | 87202.674 231523098.507 | 13178.100 34987855.500
Ker 4635 | 26875000 | 86696.206 401836917.110 | 13101.563 60725742.188

Tong 173898.880 | 633360015.618 26279.663 | 95713597.688

7.3.7. Tdi trong gid tdc dung lén xe cé (WL)
Taitrong gié ngang
Theq A§.8.1.3,'khi xét td hop tai trong cudng dd 111, phai xét tai trong gié tac dung vao
cé két cau va xe ¢d.
Tai trong ngang ctia gié 1én xe 0 bing tai phan bd 1.5 N/mm, tac dung theo huong nim
ngang, ngang voi tim doc két chu va dat ¢ 1.8m trén mat dudng.
Chidu dai tham gia tai trong gio tac dung 1én xe dugc 1iy bing chidu dai dim tic dung

1Bnmbd L = %x 34000 = 12500 mm

WL, =1.5x17000 = 18750 N

Tai trong gioé doc
Tai trong gié doc 1én xe <) bang tai trong phan bd 0.75 N/mm tac dung nam ngang,
song song voi tim doc két ciu va dit & cao d¢ 1800 mm so vai mit duong.

Déi vai mé, try, két cdu phén trén 1a gian hay cac dang két chu khéc c6 mot bé mat can
gi6 1én song song v6i tim doc cia két cau thi phai xét tai trong gié doc. Vi vy 0 day ta
khéng phai tinh dén tai trong gié doc.

WL, =0N

7.3.8. Tdi trong gio thing ditng _

Chi tinh tai trong ndy cho cac trang thai giéi han khong lién quan dén gi6 1én hoat tai va
chi tinh khi liy huéng gi6 vudng goc véi truc doc coa ciu.

Phai 4y tai trong gio thing ding PV téc dung vao trong tam cta dién tich thich hop theo
cOng thire:

P, =0.00045xV? x A, (kN)
Trong do:
V: Tée do gi6 thiét ké, 64.310 m/s
i 11 2

Av: Dién tich phang cta mat cauw A= Foxemm=3dn—=137
' ' Y 2 2

th
S

P, =0.00045x 64.310° x137.5=253.058 kN = 253058 N
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DATN TK CAU DAM BTCT DUL I CANG SAU GVHD TS NGUYEN TUAN ANH
7.3 9, lcot‘ng Io’lg dm‘a .. | | |
Chiéu cao dit dap sau mod: bg = 5310 mm
Chiéu rong mé chju tac dung ctia cc 16p (khéong ké tuong cénh):
¢ =12000~2x400 =10200 mm
Dién tich tac dung ciia céc 16p:
S,¢ =10200 % (6000 — 1400 2300) = 23460000 nun?

Trong Iugng riéng ciia dét ddp sau mé: Y, =18 kKN /m?
Chiéu cao dit dip trude mé =0
Tai trong dat dip:
P =by xS, xy, =5310x23460000x18x10™° = 2242306.8N
Bdng tinh ngi luc cho tiét dién A-A bdi trong lwgng dit dip

Két chu _ Tiét dign A-A
P (N} ¢ (mm) M (Nmm)
Dit sau mé 2242306.8 1250 2802883500
Dit trude mé 0.000 0.000 0.000
Téng cong 2802883500 |
7.3.10. Ngi lyc do dp lyc dit EH , LS tic dung lén than mé

Ap lye ngang dit EH
Ap luc ngang cia dét dip 1én mé tinh theo cong thirc

EH =yxH? XKX% (KN/m)

Py =EHxc,

Trong do

¢s = 10200 mm: Chiéu rong mé chju tac dung ciia dit

H : chiéu cao ap luc dit

H, chiéu cao ap luc dat tac dung tai tiét dién A-A = 7310 mm
H, chiéu cao ap luc dat tac dung tai tiét dién B-B = 5310 mm
H; chiéu cao ap luc dat tae dung tai tiét dién C-C = 1750 i

K : Hé sb ap luc ngang cua dét. Pbi voi tuong 6 dich chuyén K dugc liy bang K, 1a hé
s6 ap luc chi dong cia dit.

sin” (0+¢')

K
’ (szm 8)><sm(9 5)

Irong do:

- :{IJF\/sin (¢'+ Et‘))xsin((phﬁ)}2

sin (0 +8)+sin (0 -B)

0=24°  Go6c ma st gitta dit dap va tudng
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=0 Goc ciia dat dap voi tudong nam ngang
0=90°

VHD: TS. NGUYEN TUAN ANH

Gée cha dét dip sau tudng v6i phuong thing dimg

¢ =35° Géc ndi ma sat ¢6 hidu

Taco

rolis s‘1n(35+24)x51'n(35w0) 2971
sin{90 + 24)+sin (90+ 0)

K - sin’ (90 +35)
"~ 2.271xsin® 90 xsin (90— 24)

Do cao dit luc tac dung : trir khi ¢6 quy dinh khac, tdng tai trong ngang cua d4t do trong

I3

lwong ban than dAt 14p phi gia dinh tac dung 6 d6 cao H/3.
H 12 tdng chiéu cao tuong tinh tir mit dat dip dén day mong.

=0.323

TR Ap luc ngang cua dét dép 1én tudng (EH)
Tiét dién
H P(N) e(mm) M(Nmm)
A-A 7310 1586778.654 22924.000 | -4639740784.705
B-B 5310 837279.847 11593.000 | -1333786795.607
| C-C 1750 00940.574 -700.000 -63658402.088

Ap Iye ngang do hoat téi chét thém LS
Khi hoat tai dimg sau 1}16 trong pham vi béng chiéu cao tudng chén tac dung cta hoat tai
c6 thé thay bang 16p dat tuong duong ¢6 chiéu cao hey
Ap luc ngang do hoat tai sau mo tinh theo cong thirc :
LS=Kxh,xyxH (N/mm)
Py = ESxc; (N)
Vi tri dat hop lwe la 0.5H
Trong do :
K =10.323 |
Heq Chidu cao 16p dit twong duong phu thudc vao chidu cao tudng chén (m)

o Ap lyc ngang do hoat t4i sau md (.S)
Tiét dién
H(mm) heq(mm) LS(N) M(Nmm})
A-A 7310 694.500 301509.651 -1102017775.300
B-B 5310 861.200 271587.723 -721065403.877
| C-C 1750 1616.667 168023.537 -147020595.298

Apluc-thing-disng-Vs-de-16p- dht tuéme dudmg tac dung toi mat cit A-A khi thiét ké md.

Tri s6 Vs tinh nhu sauw:
st heq ><'YX(&I —213 _a4)XCS (N)
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DATN TK CAU DAM BTCT DUL I CANG SAU GVHD T8S. NGUYEN TUAN ANH
] -«3 . h]u dai cotdat tuorng duon 1,:q gay ra ap Iucdat thang dung xét tGi
mit cit A-A

4, —a; —a, = 2300 mm

heq = 694.5 mm

:> VS =694.500x18x 2300 x 10200 = 293273 460(N)

Céanh tay don xé( t6i mit cit A-A

ezﬁ—ﬂ—600~w—§92*1850mm
) 2 2

Momen gy ra tai mit cit A-A I3
MS =ex VS =1850x293273.460 = 542555901 000 (Nmm)
74. Té ho‘p tai trong
7.4.1) Miit ciit A-A (tai day bé méng)
Bing hé sé tai Irong

Tén tai trong CPI |[Chl[cPi| SD
Tinh tdi nhip va mé Boc | 1.25 | 1.25 [ 1.25 1
Lép pha Bow 1.5 15 {15 1
Ap luc ngang cta dit Ben 1.5 1.5 L5 1
Tinh tai dit dép Bev | 135 | 1.35 | 1.35 |
Hoat tai xe 6 t6 B | 1.75 0 |1.35 1
Ap luc ngang do hoat tai sau méd Bis 1.75 0 1.35 1
Gio 1én cong trinh Bws 0 14 | 04 0.3
Gié lén xe ¢§ Bwi. 0 0 1 |
Lwc ham xe Ber 1 1 1 1
H¢ 56 diéu chinh tai trong n 1.05 | 1.05 | 1.05 1

Bing tom tit tai trong xét (6i mét cit A-A

\Y% Hx Hy Mx My
(N) (N) (N) (N.mm) (N.mm)
DC | 7129513.041 |  0.000 0.000 0.000 1154071554.065
DW | 225914.064 0.000 0.000 0.000 -36146250.240
EH 0.000 | 1586778.654 |  0.000 0.000 -4639740784.705
BV | 220 e0n | poen 0000 | 5000 | 2802883500.000 |
LL | 1227984375 | 0.000 0.000 0.000 -196477500.000
LS 0.000 301509.651 |  0.000 0.000 -1102017775.300
VS | 293273460 0.000 0.000 0.000 542555901.000
ngﬁg 0.000 0.000 173898880 | 981157775.885 000 |
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gfz 0.000 0.000 26279662 | 148272922.688 0.000
Wi 0.000 0.000 18750000 | 170812500.000 0.000
ngang
Py | 253057.800 0.000 0.000 0.000 ~40489248.019
T FR 0.000 966673.757 | 0.000 0.000 15574807553.736
Bing 18 hop tdi trong xét 161 mdt ciit A-A
Té hop Huéng doc Huéng ngang
tai V(N)
rong H(N) M, (N.mm) H,(N) M, (N.mm)
nglﬂ 15637081.678 | 4068207.809 | -9119302335.777 | 0.000 0.000
Tg}ﬁ? 12632157.497 | 3514183.825 | -7789782930.089 | 255631354 | 1442301930.551
TTGH 14331574.655 | 3941573755 | -8801807798.571 | 30724958 241627752.529
ngﬂ 11118991740 | 2854962.062 | -7049678908.916 | 70919.664 | 465159832.765
7.4.2) Mit ciit B-B (tai dinh b¢ méng)
Bing tom tit tii trong xét t6i mdt ciit B-B
A% Hx Hy Mx My
(N) (N) (N) (N.mm) (N.mm)
DC | 3377353.041 | 0.000 0.000 0.000 18549358.165
DW | 225914.064 |  0.000 0.000 0.000 -13554843.840
EH 0000 |837279.847 |  0.000 0.000 11333786795.607
LL | 1227984.375 |  0.000 0.000 0.000 -73679062.500
LS 0000 | 271587.723 | 0.000 0.000 721065403877
WS 0.000 0000 | 173898.880 | 633360015.618 0.000
ngang )
g‘;ﬁ 0.000 0.000 | 26279.663 | 95713597.688 0.000
WL 0.000 0000 | 18750.000 | 144243.750 0.000
ngang
Py | 253057.800 | 0.000 0.000 0.000 15183468007
FR 0.000 1 966673.757 |  0.000 0.000 T3641460040.736
Baing 18 hop tdi trong xét toi mt ciit B-B
T6 hop VN) Huwéng doc Hwéng ngang
tii trong H(N) M,(N.mm) H,N) M. (N.mm)
T(T:g? 6709535.054 | 2697872.041 | -7030088618.360 | 0.000 0,000
TTGH | 4914843317 | 2222593.526 | 5660542657409 | 243458.432 | 886704021.865
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TTGH
CPBIN 6218341.304 { 2589236.952 | -6712190831.809 29261.865 | 182529189.075
TTGH
SD 4831251.480 | 2075541.326 | -5764996788.395 70919.664 | 334251754.685
7.4.3) Mit ciit C-C (twing dinh)
Bing tom tit tii frong xét 161 mdf ciit C-C
.. \Y H, M, H, | M,
Tén tii trong °
(N) N) (Nmm) (N) (Nmm),
Tinh tii nhipvamé | DC | 226925 0 12048750 0 0
Ap Iue ngang ciia dit | EH 0 90940.57 -63658402 0 0
Aplye ngang |, o 0 168023.5 | -147020595 | 0 | o
do hoat tai sau mé
Bing té hop tdi trong xét 16i mt cit C-C
x .. Huéng doc
To hop tii trong V(N)
H,(N) M,(N.mm)
TTGH CPI 283656.25 430452.05 -337712707
TTGH CPII 283656.25 136410.86 -80426666
TTGH CPI1lI 283656.25 363242.64 278904469
TTGH SD 226925 258964.11 -198630247
7.4.4) Mit ciit D-D (dudi twong canh)
Bang tom tdt tii trong xét t6i mt cit D-D
Tén tai . o Qy e M,
trong Cong thire tinh (N) (mm) (N.mm)
Ap luc
a2 |Q, =0.5xK, xyxh, xa, x(h, + h,)| 2242307 | 1600 | 3587690880
(EH)
Hoat té}i
saum6 |Qy =0.5xK, xyxh, xa;x(h +h,)| 2032735 1150 337264479
(LS)
Trong dé:
h) =b;~b,-b, —b, = 7310 -2000- 5103300 = 1500 mm
h, =b; —b ~b, =7310-2000-510 = 4800 mm
. o ak N i gk \ h, 4800
Chi€u cao 16p dat tuong duong Gmg véi chiéu cao tudng: 3‘» =———= 2400 mm

| Trg 22



' DATN: TK CAU DAM BTCT DUL 1 CANG SAU

Tra bang 3.11.6.2.1 ta duge o
h,, =1400 mm

Chidu cao cla trong tdm di¢n tich phan dudi tuong canh:

GVHD: TS. NGUYEN TUAN ANH

w}}‘—xh, xag+| h -t-li—z—:-l,—IL X ><h2 —h,
2 3 2
h1b =
h. xa.+a,x h, —h,
1 5 5 2
1500 15003300 +(1500+-M4800~1500)x3300x—w~——ﬂ-—w_4800-1500
-2 3 2 =1719 mm
1500x3300+3300xf@9§3-5—99—
Do 1éch tam cia ap lye ngang voi mat citD-D:
as hz "'hl as
—3—><w——-~———><a5 +—§'—><as><h1
e =
h,xa.+a.x h, -
1 5 5 2
é?gxwx3300+ 3300 33001500
= =1361.905 mm
1500x3300+3300xf§99—;§99
K,=0.323
y=18 KN/m’
Biéng t6 hop tdi trong xét 16i mt cit D-D
. Hwd
To hop tai trong wong Dgane
H,(N) M,(N.mm)
TTGH CDP1 319572.821 435227746.078
TTGH CHI1lL 163871.858 223177864,111
TTGH CPILI 283984.029 386759201.628
B TTGH SD 188780.842 257101527.490

7.4.5) Mit cit E-E (thin tudng canh)
Biing tom tit tii trong xét 161 mdt cit E-E

Y ]
Tén tai R s Qy e M,
trong Cong thite tinh (N) (mm) (N.mm)
| Ap luc
Ngang | o - 0.5xK,xyxbixa, | 319716.724 766.667 | 245116155275
cua dat y
(EH)
Hoat tai | Q, =K, xy x By X2, Xbs 66117.974 1150 76035669.874 J
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Chiéu cao 16p dat tuong dudng tng véi chidu cao tuong bs = 6910 mm
Trabang 3.11.6.2.1 ta duge heg= 715 mm

K,=0.323
v = 18 kN/m’
Bing té hop tii trong xét t6i mit cdt E-E
r o
T6 hop tii trong H,(N) M,(N.mm)
TTGH CPI 625045.618 525773487.951
TTGH CDII 503553.841 386057944557 |
TTGH CPIII 597276.069 493838506.604
TTGH SD 385834.608 321151825.149 |

7.5. THIET KE COT THEP CHO CAC MAT CAT
7.5.1. Thiét ké cét thep cho twong thin
Chiéu rdng mit cat b = 12000 mm
Chiéu cao mat cat h = 1400 mm

Dién tich cua tiét dién F = bxh = 12000% 1400 = 15400000 mm?>
Momen quén tinh d6i voi truc Y:

bxh®  12000x1400°

I, = = =2515333333333 mm"
12 12
Momen quén tinh ddi véi truc X:
3 3
I = bI;h = 120001;1400 =155283333333333 mm*

Cudng do thep f, =420 MPa
Modul dan héi cia thép E;= 200000 MPa
Cuong d9 cia béténg f, = 35 MPa
Trong lugng riéng ciia bétong: Ye = 2500 kg/m®
Bang tb hop téi trong xét t6i mit cit B-B

i g oV SH, SH, M, M,
hai N) (N) (N) (N.mm) (N.mm)
I 6709535.054 | 2697872.041 | 0.000 | 0.000 | -70300%8619 220
| ¥I4843.517 | 2222593520 [243458.432 | 886704021865 -5660542657.409
T | 6218341304 | 2589236.952 | 20261.865 | 182529189075 -6712190831.809
Stdung | 4831251480 | 2075541.326 | 70919.664 | 334251754 685 -5764996788.395
7.5.1.1. Kiém tra céu kién chiu uén theo 2 phwong (diéu 5.7.4.5)

Xét lo horp tai trong cu‘orng do 1
SVIH: DO THANI VAN
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— Ty L
Xét 0.1xpxf.x A, =0.1x0.75 %35 % 15400000 = 40425000 N
Trong do

¢ - H¢ sd sirc khang ddi voi cdu kién chiu nén doc truc, ¢ = 0.75
Ag - dién tich mit cft nguyén, Ag =F = 15400000 mm’

Ta thdy Vo < 0.1x@xf, x A,

Nén ta kiém tra didu kién uén hai chiéu theo cong thirc

M

w4 MUY <1

M. M

™ Y

GVHD: TS. NGUYEN TUAN ANIH

Trong do:
M, - Stre khang udn tinh toan don truc cla mat cat theo truc X

M,y - Strc khéang uén tinh toan don truc ctia mat cit theo truc Y
S6 hwong cot thép theo phuong Y: bo tri 55 ciy D22

2
= 55"’2‘22 — 20907 mm’
b= 12000 mm
h = 1400 mm

Khoang cach tu trong tam thép kéo dén mép ctia tiét dién: d. = 80 mm
d,=h-d, = 1400 — 80 = 1320 mm
18MPa < fc = 35 MPa < 56MPa

005 x(f, ~28)=0.38

B, =0.85-

Lo A 20907x420
0.85xf, xf, xb 0.85%0.8x35%11000

Chiéu day cua khéi ing suét tuong duong

a=p,xc= 0.8x33.54= 26.83 mm

Strc khéang tinh todn theo truc Y:

M, =¢x A xS, x(ds ._:;_J - 0.9><20907x420{1320_.__#_26583)

=33.54 mm

=10476056791 N.mm
’B(A)i véi clu kién chin ubnthi 0=0.9
Sé lwgng cot thép theo phwong X: bo tri 7 ciy D20

7 2
s :_ff_T%E)__ = 2199 mm’
b = 1400 mm
h= 12000 mm

Khoéng céch tir trong tdm thép kéo dén mép tiét dién d, = 80 mm
d, =h-d, =12000~ 80 =10920 mm
28MPa < fc = 35 MPa < 56MPa
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B, =0.85- 0‘;)5 x(f, ~28)=0.85- 0'705 x(35-28)=10.8
A xf
=c= o 2199420 =27.718 mm

© 0.85%B, %L xb_  0.85%0.8x35x1400
Chiéu day cua khdi g suft tuong duong
a=f,xc= 0.8x27.718 = 22.175 mm

Stre khang tinh todn theo truc X:

M, =¢xA, xf, x(ds —g):0.9x2199><420x(10920—

22.175
2

=907743957120 N.mm
Déi véi cdu kién chiu udn thi 171=0.9

Xét hiéu irng A6 manh:
Ban kinh quan tinh

12
I, = \/L = \/@&51_0% =3175.423 mm
; A,

1.54x107

I iz
= [+ = M = 404.145 mm
A, V¥ 154x10

K - h¢ s6 chiéu dai hitu hiéu (didu 4.6.2.5)

Gia thiét than tru khong ¢6 gifing theo phirong ngang

Ki=K,=2 i

Chiéu cao cot (chiéu dai tir do ctia thanh chju nén), L = 5310 mm
KxL 2x5310

=o————=23344 <22
I, 3175.423
Nén ta bé qua hi¢u tmg d6 manh theo phuong X
KxL _ 2x5310 = 26.28>27
r 404.145

.
Neén ta phai xét dén hiéu tng dé manh theo phuong Y
Tac 1a mémen M,y s€ dugce nhan thém hiéu tng d6 manh ( Hé s6 khuéch dai momen)

) C
Xac dinh 8, : O, = 2 >1]
1- R,
¢.P
(=
Dai véi try cau duge xem 1a dang két cau khong giang theo phuong doc, C =1
Ve dih hie Piter &t oo i 1 TOCED
BEC QI e Paler B theo clng thire . -
(K X L)

E —Modul dan héi ciia bé tong, E = 31798.029 Mpa
I~ Momem quan tinh déi véi tryc Y, Iy = 2515333333333 mm*
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n* x BJ _T ><31798 929>< 2515333333333 _ 69922717667 N

=P, =
(KxL) (2x5310)°
c., _ 1 ~
=0 =y T 6709535.054 =1.001 =1
ToxP. 0.75x69922717667
5, =1.001
M, =0 Nmm

M, =7039094571.09 N.mm
M, = 9077439571.20 N.mm
M, = 10476056791 N.mm
M M 0 7039094571.09

o, X = +1.001x =0.672 <1 Dat
M My 9077439571.20 10476056791

X

75.1.2. Kiém tra kba ning chju cit :

Nhén xét, img véi t& hop tai trong cudng dd 1 thi ¢d V, =6709535.054N

Sirc khang cit clia cAu kién:

V, 24V,

Kha ndng chiu cét cia thép dai dugc xem 1a nhé nhét khi gbc nghiéng ciia vét nut
o =45°(5.8.3.422TCN 272 -05)
va p=2(5.8.3.4 22TCN 272 -05)

Xéc dinh cénh tay don d:

h = 1400 mm

b = 12000 mm

a=26.83 mm
d,=h—d, = 1400 — 80 = 1320 mm

d, = max(d; — a/2, 0.72h, 0.9d)

d, =d, - /2 = 1320 — 26.83/2 = 1306, 585mm

0.72h = 0.72x 1400 = 1008 mm

0.9d, = 0.9x1320 = 1183 mm

Chon d, = 1306.585mm 8 thiét ké.

Kha nang chiu cit cua bétdng: (theo diéu 5.8.3.3-3)

\A ~—0083><B><\/7xb xd,

= 0.083 x2x+/35 x 11000 x 1306.585

=14139864.4 N

Dung 6®12, S =600 mm @& bd tri
- _Khanang chiu it ciia cbt thép dai

SVT: B N— SSV: 111107 m—— : l 23
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v A x fy xd, x(cotg 6+ cotga) x cosa
T S
_ 399.45x420x1306.585 x (cotg45 +cotg0)x cos 0
600

=3862700.788N
0.25x@xf xbxd, =0.25%x0.9%35x1 1000x1306.585

@x(V, +V,)=0.9x(14139864.4 +3862700.788)

. [113182925.6 N
= min
16202308.67 N
=>V, =16202308.67N
Xét V, =6709535.054 N < V. =16202308.67N

Nén theo 5.8.2.4-1, ta khong cin kiém tra dién tich ¢t thép dai téi thiéu
Kiém tra cot thép dai theo diéu kién ciu tao: theo didu 5.8.2.4

V.=¢V, = min{

S =min(0.8d ;600mm)né'u ,V” <0.1
1 Y f.b,d

[

S, = min(0.4dv;300mm) néu Y450,
f.b,d, V= 6709535.054 N < 0.1 x

fe’xbvxdy =0.1x35% 11000% 1306.585= 503035225 N
—> S <8, =min(0.8dv = 1047.13, 600) = 600. Dat.
7.5.1.3. Kiém tra didu kién chéng nit thin mé :
M, =-5764996788.395 N.mm
Ung suét trong cbt thép chiu kéo & trang thai gigi han sir dung khéng vuot qua 0.6f,
(5.7.3.4 22 TCN 272 — 05)

f, = —-~_Z—~ml_ <0.6f,
(4, %Ay
Trong do: i
d. = 80 mm: Chiéu day 16p bé tong bao vé
A 2xd xb  2x80x11000
n 55

tong boc quanh [ thanh thép.

Gia str dam dat trong dié,u kién khi hiu binh thuong nén ¢6 Z = 30000 N/mm

Ung suat cho phép trong cét thép :

£, =——2000  =256.496 > 0.6f, =252 MPa (diéu 5.7.3.4)

b3 ]

S < min

= 32000 mm® : Dién tich trung binh cia bé

fon. annnaly
LI N B T IV I B O 3 S )
\ /

Do d6 ta dung gi trj 252 MPa dé so sanh véi f..
nxM
IC]‘

Tinh f; theo cong thirc: f, = tx(d, ~x)

Modun dan héi ciia bé tong

Trang 234
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E, =0.043x 7" sx\JE = 0,043 x 2500 x 435 = 31798.929 MPa

Heé sb tinh d&i tir thép sang bé tong
nmME_S___ 200000 629
E, 31798.929

Chidu cao viing nén cta bé tong khi niit

nxA 2xd xb
X = sf 14+ =1
b nxA,
20907 \L 7 %1320 % 11000
11000 6.29% 20907

=6.29

—1} =166.101 mm

Momen quan tinh tiét dién khi nirt
bxx’
I —

cr

+n><[-ks><(ds—-x)2 =

3
_! IOOOX;“'“” +6.29%20007 (1320~ 166.101)’ =191899751011.900 min’

=>f, = “’;M x(d, —x) = 6.29x 5764996788.395 (1350 _166.101) = 218.043 MPa

) 191899751011.900

Ta théy:
f =218.043 MPa <252 MPa nén dam bao didu kién vé nut.

7.5.2. Klem toan mit cat C —C (twong dinh)
5.4.2.1. Kiém toan cAu kién chiu uon

M, =—337712707 Nmm

Pidu kién kiém tra oM, =M,

M, : Momen do ngoai luc tac dung & trang thai gidi han cudong do
M, : Momen strc khéng danh dinh cta vt liu

O : Hé s6 strc khéng lay © = 0.9

Bé rong mat cit: b= 12000 mm

Chidu cao mat cit: h =400 mm

B& tri 55 022 ¢6 A = 20907 mm’

Khoéng cach tir trong tam thep dén mép tiét dién : d, = 80 mm
Chiéu cao ¢6 hiéu cia mat cét

d, =h-d, = 400 -- 80 =320 mm

B, =038
Chiéu day khéi ing suét tuong duong:
Axf, 20907 x 420 et on
="20.073min

0 85><f xb 0 85x35x11000

ST: TNH S MS: 511 17 T——— ra2




DATN: TK CAU DAM BTCT DUL I CANG SAU

GVHD: TS. NGUYEN TUAN ANH

Sirc ng udn
oM, =dx A x f, x [ds - —g-) =0.9%20907 x 420 x [320 - 2—6;3-) = 2422884110 Nmm

M, =337712707 Nmm
=M, oM,
Viy théa min didy kién chju ubn
Ham luong cét thép
A 20907

p=—r=i-= =0.0048
bxh 11000x400

P in=0.03 x-f-C— =0.03 x—3§_ =0.0025
f, 420
= p > pmin
Viéy thoa mén diéu kién cébt thép tbi thidu
a  26.83
LB 08 5080 <o
d, d. 420

Viy thoa man diéu kién cét thép 16 da.
5.4.2.2. Kiém tra ciu kién chiu cit
Té hop ding dé kiém tra 13 cuong dd I, V, =283656.25N
Stre khang cit cta cu kién:
V, <¢xV,
Trong do
Vv lue cit do ngoai luc tac dung

u
¢ hé s6 strc khang

\Y% suc khang cat cia cu kién

n

Kha ning chiu cétv cla thép dai dugc xem la nhQ nhit khi gbc nghiéng cia vét nit 0 = 45°
va =2, do dé dé don gian trong thiét ké luc cat, buéce thép dai s& tinh trong trudng hop
nay

d, =h-80=400-80 =320 mm
Chiéu cao vung nén:

a=26.83 mm

Xac dinh chiéu cao chiu cat hitu hiéu d,

dg-i 320_26.83
-2 2
d, = max 0.9xd  =max<0.9x320 =306.585 mm
0.72xh 0.72x 400

V:B(’) TN V — S S 26
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BATN TK CAU DAM BTCT DUL I CANG SAU GV

Kha ng bé tong
v, = 0.083x2xﬁxbxdv _ 0.083% 2x+/35 x11000x306.585 =3311964.7 N
Dung

12012, S =200 mm dé bo tri
Kha néng chiu ¢t ctia cbt thép dai
A% f)_ xd  x{cotgh+cotg o) % sin o
V, = S
_ 855.96x420x306.585x% (cotg 45+ cotg ) x cosO
400

=275545.7214 N
0.25x@xf xbxd, = 0.25x0.9x35x11000x306.585

V, =V, =mi
=0V, mm{q)x(vc+VS)..—_-0.9><(33l1964.7+275545.7214)

~ [26557925.63N
min
3228759.37 N

=V =3228759.37 N
Xét V, =283656.25 N<V, =3228759.37 N
Nén theo 5.8.2.4-1, ta khdng cin kidm tra dién tich ¢t thép dai 161 thiéu
Kiém tra cbt thép dai theo
didu kién céu tao: theo diéu

<01 5.8.2.4

S, = min(O.de;fSOOmm) néu

S <min v
S, = min(0.4dv;300mm) néu —4—=0.1

V, =283656.25 N<0. 1 xfe’ xbyxdv = 0.1x35x11000%306.585 = 11803522.5N

_» § =200 mm < S; = min(0.8dv = 245. 268, 600) Pat.

Kiém tra diéu kién chdng nirt:
M, =—-198630247 N.mm
Ung suét trong cbt thép chiu kéo & trang théi gi¢i han sir dung khong vugt qua 0.6f,
(5.7.3.4 22 TCN 272 - 05)
Z
f =———<06f
(doxAp
d Trong d6: ‘
;‘ = 80 mm: Chiéu day 16p bé tong bao v¢
2xd, xb _2x80x11000 _ 55640 1yn? : Dién tich trung binh ctia bé

A= =
n 55

""Gia st dAm dat trong -didu kiemkhi i binh-thuong nén- co-

Ung suét cho phép trong cbt thép :

ag 237
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£, =—>0000 = 219.301<0.6f, =252 MPa (diéu 5.7.3.4)
(80x32000)3
Do dé ta ding gid trj 219.301 MPa dé so sdnh véi f.

Tinh £, theo cong thie: £, = nxM,

x(d, - X)
Modun dan hdi ciia bé tong
E, =0.043xy}? x\/f =0.043x 2500 x~/35 = 31798.929 MPa
He s6 tinh di tir thép sang bé tong
E; 200000

5

E, 31798929

Chiéu cao viing nén cia bé tong khi nirt

nxA 2xd xb
X = S 4 ——= ]
b nxA_

20907 NH 2%320% 11000

=029x 2"«
11000 6.29%x 20907

Momen quén tinh tiét dién khi nut
_ bxx’

cr

n= =6.29

- IJ =76.33 mm

+nx A, x(d, -x)" =

_ 11000 76.33°

S +6.29>20907 % (320 - 76.33)" = 9438756935.782 mm*

nxM
ICl’

_ 6.29x198630247
9438756935782

=1, =22 Lex (d, - x) x(320-76.33)=32.254 MPa

Ta thz“iy:
f, =32.254 MPa <219.301 MPa nén dam bao diéu kién vé nut.

7.5.3. Kiém toan miit cit D — D (twong canh phin dusi)

7.5.3.1. Kiém tra ciu kién chiu uén

M, =435227746.078 Nmm

biéu kién kiém tra oM, > M

M, : Momen do ngoai luc tac dung & trang thai gidi han cudng do

M, : Momen strc khéng danh dinh cta vat liéu

TS e Rhang My U - gy

Bé réng mit cit: b = 4800 min

Chiéu cao mit cit: h = 400 mm

Bo tri 231116 ¢6 A, = 4624.4 mny?

Khoang cich tir trong tam thép dén mép tiét dién : d, = 80 mm

Chiéu cao ¢6 hiéu ciia mat cit

SVTH: PO THANH VAN
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d =h-d, =400-80=320 mm

B, =08
Chiéu day khdi img suét tuong duong:
Axf
ke 4624.4x420 13.601 mm

A= 085xf.xb  0.85x35x4800

Sirc khang ubn danh dinh:

oM. =x A xf, x(ds _,%) = 0.9x4624.4x420x(320——1i§—9£j — 547479992.2 Nmm

M, =435227746.078 Nmm
=>M, <M,

Viy thoa mén diéu kién chiu ubn
Ham luong cbt thép

oo B 4644003
bxd, 4800x320
P .= 0.03 x-f:?_ =0.03 ><«~3—5—— =0.0025
£, 420

= p > pmin

Viy thoéa mén didu kién cbt thép tbi thidu
a  13.601
c B 08 _¢0s53 <042
d, d, 320

Viy thoa méan didu kién cbt thép t5i da.
7.5.3.2. Kiém todn cdu kign chiu cit
T8 hop dimg dé kiém tra 1a cuong do 1, V.= 319572.821 N
Sirc khang cét ctia cAu kién:
V, $¢xV,
Trong do
VvV, lue cit do ngoai luc tac dung
¢  hésb sirc khing
V. stckhang cét ciia cu kién
Kha ning chiu Cf’ltqcﬁa thép dai dugc )gem’lé nho nhét khi géc nghiéng cua vét nit 6 = 45°
va p =2, do d6 dé don gian trong thiét ké luc cit, budc thép dai s€ tinh trong trueong hop
nay
d =h-80=400-80= 320 mm

Chiéu cao vung nén:
a=26.83 mm

5:115110 c——————




DATN TK CAU DAM BTCT DUL 1 CANG SAU GVHD TS NGUYEN TUAN ANH
Xac dmh ChlU cao ch;u catuu heu d, o

d, —— (320~12-~6—8~3
2 2
d, = max% 0.9xd, =max10.9x320 =306.585 mm
0.72xh 0.72x 400

Kha nang chiju cit ciia bé tdng:

V, =0.083% 2 £ xbxd, = 0.083x 2x /35 x 11000 400 — 4321104.674 N
Dung
[2012, 8 =200 mm dé b tri
Kha niang chiu cat cha cbt thép dai
A, x fy xd, x(cotgf +cotga)xsin o,

) S
_1357.168x420 x 306.585x (cotg 45 + cotg ) x cos0
400

=436891.73 N
0.25x@x fxbxd, =0.25x0.9x35x11000x 306.585
@x (V. +V,)=0.9x(4321104.674 + 436891.73 )

. 126557925.63N
=min
4757996.404N

=V, =4757996.404 N
Xét V, =319572.821 N < V. = 4757996.404 N

Nén theo 5.8.2.4-1, ta khéng cén kidm tra dién tich cét thép dai téi thidu
Kiém tra cbt thép dai theo

, . vV diéu kién cAu tao: theo didu
S, = m1n(0.8dv,600mm) néu o ”d <0.1 5824

v
V.
f.b.d

CovTy

V. =0V, = min{

S < min

S, =min (0. 4d,;300mm ) néu > 0.1

V, =319572.821N < 0.1 x£,’ *byxd, =0.1x35% 11000% 306.585= 11803522.5 N
—> 8 =200 < 8;=min(0.8d, = 245. 268, 600). Dat.

7.5.3.3. Kiém tra diéu kién clrong nirt
M, =257101527.490 N.mm

Ur}g snAt trong oAt thén chin Lég & fan £ inal eih i s dun

SR WY

(5.7.3.4 22 TCN 272 - 05)

fsa = _"""i“""l— < O 6f
(d, xA)s
Trong do:

T B Ay oot et FL
HR ol wwelld JaGGHE VUL Yua U.uly

d. = 80 mm: Chiéu day 16p bé tong bao vé
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A= 2xd xb _2x 80;51 1000 32000 mm? : Dién tich trung binh cta bé
n

tong boc quanh 1 thanh thép.
Gia str ddm dat trong diéu kién khi héu binh thudng nén ¢ Z = 30000 N/mm

Ung suat cho phép trong cbt thép :

f, = 30000 _=219.3<0.6f, =252 MPa (diéu 5.7.3.4)
(80%32000)3
Do d6 ta dung gia tri 219.3MPa dé so sanh véi f,.
Tinh f, theo cong thire: f, = M, (d, -x)

Modun dan hdi ciia bé tong
B, = 0.043x 7" xJI, =0.043%2500"" x/35 =31798.929 MPa
Haé sb tinh ddi tir thép sang bé tong
_EB, 200000 _
E, 31798929

Chidu cao ving nén cta bé tong khi nit

nxA 2xd. xb
X = 2| 14 —— 1
b nxA,

20907 \[ 2x320x11000
11000 6.29% 20907

=6.29x 1} =76.33 mm

Momen quéan tinh 1iét dién khi nut

I =b><x3

cr

+nxA5><(ds——x)2

3
- ”000276'33 +6.29%20907 (320~ 76.33)' =9438756935.782 mm’

x(d, ~x)= 6.29x 257101527490 (35 _76.33)=41.748 MPa
9438756935.782

_nxM;
I

cr

B fs

Ta théy:
f =41.748 MPa < 219.3 MPa nén dm bao didu kién vé nut.

7.5.4  Kiém todn mit c E - E
7.5.4.1 Kiém fodn cdu ki¢n chiu uon

M, =525773487.951 Nmm
Diéu kién kiém tra ¢M, =M,

M, : Momen do ngoai luc tdc dung & trang Thai gioi han cudng do
M, : Momen strc khang danh dinh cua vat liéu
[ : Hé sb strc khang 14y (1=0.9

SVTH: PO THANH VAN
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Bé rong lat cat: b= 53 10 mm
Chiéu cao mat cét: h = 400 mm
B6 tri 26016 ¢6 A, = 5228 mm?
Khoéng cach tir trong tim thep dén mép tiét dién : d, = 80 mm
Chiéu cao c6 hiéu ctia mt cét
d;=h-d, =400-80=320 mm
B,=0.8
Chiéu day khéi ng suét turong duong:
Axf 5228x420
O 85xf, xb  0.85x35x5310
Stre khang ubn danh dinh:

=139 mm

3.9

BATN TK CAU DAM BTCT DUL I CANG SAU GVHD T8S. NGUYEN TUAN ANH

M, = dx A x f, ><(dS MSJ = 0.9x5228x420x[320——l-2-1—] = 618644401 Nmm

M, =525773487.951 Nmm
=M, <¢M,
Vay thoéa man diéu kién chiu uén
Ham lugng cét thép

A 5208

=5 =0.003
bxh 5310x320

D om=0.03x1% = 0.03% 22~ 0.0025
f 420

¥
=p>p

nin

Véy théa man diu kién cbt thép i thidu

a 139
B 08 0054 <oa
d, d, 320

Vay théa man diéu kién cbt thép téi da.

7.5.4.2 Kiém todn ciu kign chiu ciit

Té hop dung dé kiém tra Ja cuong do 1, V,= 625045.618 N
Stc khéng ciit cta chu kién:

V, S¢xV,
Trong @6
W, iye it do HE041 IUC fac dung
¢ hésé suc khang

\% strc Khang cdt cda cau kién

n

CMSSV: 1151110227
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Kh nang chiu cit clia thep da1 duogc xel la no nhat kh1 gbc ngh1eng cla vetut 8= 450
vap=2,dodo dé don gian trong thibt ké luc cit, budce thép dai s& tinh trong trudng hop

nay

d, =h-80=400-80=320 mm
Chiéu cao ving nén:

a=139 mm

X4c dinh chiéu cao chiu cat hitu hiéu d,

-

d -2 420-37
2 2
d, =max<0.9xd  =max; 0.9x320 =313.05 mm
0.72xh 0.72x 400
L l

Kha nang chiu cit cla bé tong:
V, =0.083x2x4Jf, xbxd, = 0.083x2x /35 x 5310x313.05 =1632489.285 N
Dung
10012, S =200 mm aé bo tri
Kha ning chiu cét clia cbt thép dai
A % fy xd_x{cotgf+cotg o)X cosa

V =
; S
B 1131x420x313.05x (cotg45+cotg 0)x cosO
400

=371753.77N

025x oxf xbxd, =0.25x0.9x35x5310x313.05

V. =@V, =min
ex{V, +V,)=0.9x(1632489.285 + 371753.77)

~ [13090577.06N
= min
1803818.75N

=V, =1803818.75N
Xét V, =625045.618 N <V, =1803818.75N

Nén theo 5.8.2.4-1, ta khong cin klem tra dlen tich cdt thép dai t61 thidu
Kiém tra cbt thép dai theo didu kién cdu tao: theo dién 5.8.2.4

Vu
f.b,d,
- ;/ - > 0.1

eDvlv V, =625045.618N <0.1%

£ xb,xd,=0.1x35%5310x313.05= 5632184.25N

S <0.1

= min(O.SdV;600mm) néu
S <min
S, = min(0.4dv;300mm) néu

5§ =200 <S,=min(0.8d, =250.44, 600). Dat.
7.5.4.3 Kiém tra &iéu ki¢n chéng nitt
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DATN TK CAU DAM BTCT DU L I CANG SAU GVHD TS NGUYEN TUAN ANH
M, = 321151825149 Nomm | |

Ung suit trong cbt thép chiu kéo ¢ trang thai gigi han sir dung khéng vuot qua 0.6f;
(5.7.3.4 22 TCN 272 - 05)

fsa = _Z",“—T < 06f},
(4, x A
Trong do: .
d. = 80 mm: Chiéu day 16p bé tong bao vé

A=2Xdexb 2XS(Z’;5310 =32994.175 mm? : Dién tich trung binh ciia bé
n

téng boc quanh ] thanh thep
Gia sir dim diit trong diéu kién khi hgu binh thudng nén cé Z = 30000 N/mm

Ung suét cho phép trong ¢t thép :

£, = 30000 =217, 076 <0.6f, =252 MPa (diéu 5.7.3. 4)

© (80x32994.175)5
Do do ta diing gid trj 217.076 MPa dé so sanh vai f,.

Tinh f theo cong thirc: f, = nxM, x(d, —x)

Modun dan héi cia bé tong
E, =0.043x7y" x \/E =0.043x2500" x /35 = 31798.929 MPa
He s6 tinh ddi tir thép sang bé tong

n:Ei: 200000 — 6.29
E, 31798.929

[

Chi€u cao ving nén cua bé tong khi nit

nxA 2xd. xh
X = bs I+——=""

nxA_
=6.29x228 JHW ~1|=57.07 mm
5310 6.29% 5228
Momen quén tinh tiét dién khi nit
3
N bxx +nx A, x(d ~x)’
3
= 10XSTOT | o 590 (1005707 = 2602991811 10dnun’
-5 . r
2
=, =M, (g, - x) = 8293321151825 149><(320~—57.07):204.096 MPa
I 2602351811.104
Ta théy:

f, =204.096 MPa < 217.076 MPa nén dam bao didu kién vé nut,

SV:TH —— :15102 N — 2
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oc khiong bi choc thing.

SUTIL DO THANH VAN SOV 1151110227 “Trang 245



DATN: TK CAU DAM BTCT I CANG SAU GVHD: TS. LE HONG LAM

CHUONG VIil
TiNH TOAN GOI CAU
8.1. GIOI THIEU CHUNG

Try cAu tinh todn & day ta chon tru T2, ndi luc tac dung la nhitng phan lyc gbi tua

Giai phap chung ta lya chon gbi cau & déy 1a ching ta ding gbi cao su dugc ché tao
bdi cdc ép cao su, & giftta dugc gia cudng bing céc tdm thép mong.

Uu didm coa loai gbi nay 1a c¢d thé chiu duge hre nén thing dung tét, dam bao dugc
chuyén vi doc va quay clia diém tua, déng thdi cling lam cho obi chiu duge lye ngang do
ham xe va do két cAu nhip dit nghiéng géy ra.

Loai gbi cAu nay t6n it thép, ché tao va sir dung don gidn Khong can phai duy tu bao
dudng (ngoai trur truémg“h(yp phai thay. thé khi cao su khong con tinh dan héi).

So db dat gbi chu: ta nhdn thdy c6 3 dang g,(“')i- €ao su sau:

Gbi cao su cb dinh

Gbi cao su di dong don hudng (theo hudng doc cdu hodc ngang cau)

Géi cao su di dong song hudéng (theo huong doc ciu hodc ngang céu)

8.2. TINH TOAN NOI LUC TAC DUNG LEN GOI CAU:

Céc gia tri tinh todn gbi cau:

0, - goc xoay tinh theo gidi han khai thac = rad

G - modun dan hdi do hye cit= (0.9 -1.38 MPa)

y : hé sb tai trong do nhiét do

f, : cudng do chay thép, f, =280 MPa

Dung két qua tinh toan & phén try cAu, ta c6 tinh tai do frong lugng két cdu nhip truyén

xudng cdc gbi nhu sau: (bang t4i trong x€t t¢i mat cit A-A)

) HE sb tai trong
Tai trong Ki hiéu N (N)
(TTGH SD)

Phan Tuc goi do tinh tai két cau

A DC 330714.944 1
tren
Phan luc gbi do tai trong 16p phi DW | 37652344 )
Phan lyc géi do tai trong xe 09LL | 433406.250 1
Phan luc gdi do tai trong ngudi PL 0.000 !
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Phén luc téc dung 1én 1 gbi (dim gifra) do téng tai trong:
R =330714.944 +37652.344 + 433406.250 + 0
=801773.538 N
Phén luc tac dung 1én 1 gbi (dam gitra) do hoat tai:
R =433406.250 + 0 = 433406.250 N
8.3. CHON GOI CAU
Chon gbi cao su ¢6 kich thude
L =300 mm - chiéu dai gbi theo phuong doc ciu
W =300 mm - bé rong gbi theo phuong ngang ciu
h = 50 mm - chiéu cao gbi
G&i ¢6 3 16p cao su, mdi 16p ddy h; =10 mm
Si : hé s6 hinh dang gi

o __ Lxw
" 2h x(L+W)

(theo 14.7.5.1-1 22TCN 272 - 05)
Déi vai gbi chju bién dang cit , g suét nén phai thoa man:
Theo diéu 14.7.5.3.2, ang suét nén trung binh & trang thai gidi han stmg dung déi véi
gbi chiu bién dang cat phaj thod man -
05 < 1.66GxS < 11MPa  (diéu 14.7.5.3.2-1)
o, < 0.66GxS (diéu 14.7.5.3.2-2)
Trong do:
o — ing suéf nén trung binh do téng tai trong ¢ trang thai gi¢i han st dung (MPa)
oy, — (rng suit nén trung binh do hoat tai & trang thai gidi han str dung (MPa)
G — mé6dun cit cia cao su (MPa)
S ~hé s6 hinh dang ciia 16p ddy nhét cia gbi
Tra bang 14.7.5.2-1 ta duge G = 0.95 MPa

Ta oA
og = R o, = Ry
LxW LW
LxW 300300
i = = — 75
2b, (L+ W) 2x10x(300+300)
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1.66GxS =1.66x0.95x7.5=11.828 MPa
0.66 GxS =0.66x0.95%7.5=4.703 MPa

R 801773.538

Oy === =8.909 MPa <11.828 MPa
LxW  300x300

o, =R 3340620 _ 4 616 p1pa <4703 MPa
LxW  300x300

Xéc dinh do lan do nén: (diéu 14.7.5.3.3)

8= gxh,

Trong do:

g, — (g bién nén tirc thoi trong 1op cao su thir i cha 16p cén mong

h,;— chiéu day clia 16p cao su thir i trong g6i can mong
Véi o, = 8.909 MPa va S =75 tatra bidu db quan hé bién dang twrong dbi véi img
suét do nén (theo C14.7.5.3.3-1, AASHTO LRFD1998), ta dugc
g, = 0.04
Bién dang nén tic thoi cla obi
5= g xh, =3x0.04x10=1.2mm
Kha ning xoay cua gbi ¢o thé tinh toan nhu sau:

28 _2x12 008 rad

capacity = —E 3 00

0

Géc xoay 1én nhét & gbi 1a 8, = 0.002 rad < 0.008 rad

~> Thoa
Kiém tra goc xoay, bién dang nén caa goi:

Theo 22TCN272-05, didu 14.7.5.3.5-1

Piéu kién chiu tai trong ding :

G, > 1.0><G><S><(-E—)~S—]x[£]
n h,

o, =8.909 MPa >1.0x 0.95x7.5 x(o'(;oz)x[él%)) = 4.275 MPa (thda)
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Bién dang cit :

c, <1.875><G><S><[1—O.2x[9~§~ X(TB_J J
n 1,

-

o, =8.909 MPa <1.875%0.95x 7.5 1—0.2><( 0‘002}(@.9}
3 10 ) | (théa)

=11.756 MPa
Trong do:
n -86 lugng cac [6p bén trong ctia chét déo.
hy; - Chiéu cao cua 16p chit déo thir i
o, - Ung sudt trong chit déo.
B - Chiéu dai cta tAm gbi néu quay xung quanh truc ngang cia né, hoic chiéu rong
ctia tim gbi néu X0ay xung quanh truc doc cia no.

&, - D9 quay xung quanh bit ki truc nao ca tim géi

Gbi ciu du()‘c thiét ké dé bao dam én dinh véi cac tb hop tai trong & gidi han khai thac

.Ung suat nén trung binh trén g01 dugce gdi han biang mét nira ung suét tGi han.

Og < G
24-B
Trong d6
1,925 e 192520
A= L. 00 __ _0.0246
Sx H«n—z£ 7.5%,(1 2x
V' w
B= 2.67 e — ﬂ s
Sx(S+2) \/1+_ 75><(75+2)\/1+ 390
4 %300
G 0.95

=60.509 MPa> o = 8.909 Mpa

2A-B  2x0.0246-0.0335

Thep gia cuvng g01 ciu:
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- Thép gia cuong i cdu phai duge thiét ké dé chiu dugc tng suét kéo tao ra khi bi nén

. B& day nén tAm thép hs phai thod méan:
Tai trang thai gioi han khai thac:

h ~ 3hma\cos - 3X10X8.909 = 0.955 min

f 280

¥

Tai trang thai gioi han moi:

3h o, 3x10x8.909
h Z max”s __
*TAF, 165

=1.62 mm

Trong d6: AF,, - Hing s6 moi : 165MPa
. Chiéu day lén nhét cba 1ép cao su trong géi .
Viy ta chon:
Kich thuéc gbi cao su 300 x300 mm
B& diy ban thép 4 mm
Kich thude nhu hinh vE

CHI TIET GOI CAO SU

T LE 1/5
: 300
i ]
—
3
|
. X
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PHAN THU TU
THIET KE TO CHUC THI CONG

CHUONG I
BIEN PHAP THI CONG CHU PAO CONG TRINH CAU

1.1 TO CHUC THI CONG
1.1.1 Pam bao giao thong

1.1.1.1 Bién phap an toan giao thong dwong thiy:

Khi thi cong trén séng cAn phai bé tri cac bién bao va tha phao béo hi€u canh gioi
dudmg thuy dé dam bao an toan hru thong.

Céc xa lan duoc di chuyén t6i vi tri thi cong bang tau kéo va dugc neo c¢b dinh bing
cac coc dinh vi va hé thdng neo tdi trong sudt qua trinh thi cong. Khi di chuyén si lan
cling nhu trong qua trinh hoat déng ludn c6 cac Can bd thudng truc theo ddi, kiém tra
viée 6n dinh cia h¢ théng neo toi, kiém soat tim hoat dong ctia cin cAu nhim dam béo an
toan trong thi cong dong thoi khoéng lam anh hudéng dén giao thong cia tau thuyén trén

ludng.

1.1.1.2 Bién phap an toan giao théng dudng bo:

Toan bd mit bing cong truong duge bé tri ngoai khu vye giao thong hién hitu va cé
c4c hang rao hudi thép B40 hodc hang rdo tole bao vé.

Céc dudong céng vu khong vi pham vao vi tri chia cac dudng giao thong hién hiru.

Tai nhiing vi tri ma pham vi xdy dung cong trinh 4nh huong dén dudng giao thong thi

Nha thau s& xay dung duong tranh.
1.1.2 Yéu ciu vat liéu chii yéu va td chire vin chuyén

1.1.2.1 Ngudn vit liéu roi va to chirc véin chuyén

Céc thiét bi, vat tu thi cong co thé van chuyén déncong trinh-bang-dudng-bd-hodc——

dudng thiy déu thuan lgi.
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Mot s6 vét liéu chinh cin cung cép cho ¢dng trinh nhu sau:

- Da dam, d4 hoc ldy tir cac mo dé c6 thé van chuyén bing dudng bd hodc dudng
thay.

- Cat cdc loai khai théc tai s6ng, van chuyén bing duong thiy.

- Ximing: ding xi ming san xuit trong nudc.

- Thép céc loai déu dung thép san xuét frong va ngoai nude cua cic nha may di
duoc cép chitng chi san xuit theo qui md coéng nghiép.

- Tai cong trudong bé tri 2 tram tron bé tong dit & 2 by cung cép bé tong cho cong

trinh.

1.1.2.2 Yéu ciu vé vit li¢u chii yéu

Viée lya chon vat lidu xay dung cin phai trén co sé thda man cac yéu ciu chung trong
cac quy trinh hién hanh. Pic biét cin luu ¥y céc yéu clu dbi véi che loai vit liéu sau:

- Dbi véi be tong nhua: Theo qui trinh thi cong va nghiém thu mit dudng bé tdng nhua
22 TCN-249-98, diing bé tong nhya nong hat trung déi véi 16p dwéi day 7em va bé tong
nhya noéng chit, hat nhé dbi véi 16p trén day Scm, nhya dudng dung loai cé trj sb do kim
lan 60/70.

- Déi véi voi clp phéi da dam: Ding cip phdi da dam loai 1, theo quy trinh thi cbng va
nghi¢m thu 16p cdp phéi d4 dim trong két cdu 40 duong 6 t6 22 TCN-252-98.

- Déi v6i nhya dinh bam: Dung nhua pha dau.

- Cat dép: dung cat min tré lén.

+ Lugng lot sang 0.14mm: < 10%.
+ Ham lugng ban, bui sét: < 5%.

- Déi véi cat dip nén dudmg : ding dat chon loc ly tir cac mo doc tuyén, cac yéu cu
ky thudt chi tiét cia vat ligu tuan theo céc qui trinh hién hanh. Cac loai dit nhu cat sét, sét
cat sin ¢6 trén khu vuc nay la thich hep dé st dung, nhung cin lyu y ham lwgng hitu co,

- Vai dja k§ thuat: Ding loai vai dja ky thudt theo quy trinh khdo st thiét ké nén
dudng 6 t& dap trén dat yéu 22 TCN 262-2000.
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_ Pa dam db bé tong: ding da c6 dudng kinh Diypa = 2.5cm phit hgp véi TCVN 1771-
86 va TCVN 4453-1995.

- Cat dung cho bé tong: ding cat song pha hop voi TCVN 770-86 va TCVN 4453-
1995.

- Xi ming: ddng xi ming portland PC40 — PC50 cho két cu dam chu, PC — 30 cho Kkét
chu md tru va cc phén con lai cia két cAu nhip, phu hgp véi TCVN 2682 - 1992.

- Nudc phuc vu thi cong: Dung nude sinh hoat tai dia phuong hodc oiéng khoan tai
céng trudng nhung phai dap ing dugc tiéu chuén nude ding cho bé tong theo ding quy
dinh hién hanh.

- Phu gia : tuén thi theo ding chi dn cia nha san xuét, khong chira céc chit dn mon
cbt thép va khong anh huong dén tudi tho clia bé tong.

- Cbt thép thudng: ding cbt thép loai A-I mac CT3 va A-II mac CTS tuy theo timng bd
phan két cAu theo thiét ké, phit hop vai yéu chu ciia TCVN 4453-1995.

- Gbi ddm dang gbi cao su cbt ban thép ddi véi cac dim 1. Gbi ctia bat ky hing ché tao
nao cling phai c6 chimg nhan chét luong sén pham.

- Lép chéng thdm mit ciu nhap ngoai: Ding loai 16p chéng thAm cta bét ky hang nao
cling phai c6 ching nhén chét luong san phim.,

_ Thanh Bar DUL b38 ( theo T/C ASTM-AT2 hodc BS5896) ctia hing VSL ¢6 lyc kéo
dtrt tdi da 1 thanh 1230KN.

_ Cép du {mg lye: theo ding ching loai dd néu trong ban Ve, yéu ciu k¥ thuét cua thép
theo tiéu chudn ASTM A 416-85 vdi chi tiéu nhu sau :

+ GRADE 270k chimng thip : P1000h <2.5% tuong g luc kéo 70% gidi han bén.
+ Gi6i han bén : fs = 18600 KG/cm”.
+ Gi6i han chay : fy = 16700 KG/cm®.
+ Modul dan hdi : E = 1950000 KG/em”.
Cép nhép ngoai déu phai co chimg chi chét lugng sén phim.
- Neo cap : Dung neo san xudt tai nude ngoai. Trong dd 4n gioi thiu s dung loai

EC6, ctia hang VSL. Tuy nhién c6 thé str dung céc loai neo khac co tinh nang k¥ thuét

trong dwong  (hru y khi mua cac loai san phém ndy cdn phai mua chon bo phu ki di

kém).
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- Kich céng cap : dung loai kich ¢6 luc kich 100T cho cap 6 tao 12.7mm.

- Khe co gidn bang cao su hoic bang thép nhip ngoai. Khe co gidn cia bit ky hang
ché tao nao ciing phai ¢6 chimg nhén chéit hrong san phim.

- Son mdt duong : Son diing loai son lanh, c6 phan quang. Chét lugng son phai dat

tiéu chudn 64 TCN 92-95 v& son ké mat dudng bé téng nhua ciia Viét Nam.

1.1.2.3 Yéu ciu vé dj chit

- Nén dudng: Xdc dinh dung trong Ion nhit véi d6 am thich hgp nhét cia dat dip nén
dudng, theo ddm nén bang Proctor tiéu chuén.

Nén dudmg dip:

+D6i véi 50cm trén cung: phai dat do chiat K > 0.98.

+ T S0cm tré xudng: phai dat d6 chit K > 0.95.

- Cép phéi da dam: xdc dinh dung trong 16n nhit v6i dé 4m thich hop nhit cia cap
phbi d4 dam theo dim nén bang Proctor cai tién (Qui trinh AASHTO T180 phuong phip
D) : 16p cip phéi d4 dam phéi dat d6 chit K > 0.95,

1.1.3 M3t béing thi cong

- Trude khi thi céng cén tién hanh giai phong mit bing, giai tda nha ctra, cic cdng trinh
kién trac va co s ha tang k¥ thuit khac nhu dién luc, thong tin lién lac... Pay 12 1 bude
quan trong va rat phirc tap can thyc hién trude tién va nén két thie trude khi thi ¢ong céng
trinh.

- Song song véi viéc gidi toa cac cong trinh k¥ thudt, trén tuyén sé& con phai lap dat
thém nhidu cong trinh khac. P& dam bao an toan va thudn tién cho thi cong, cin co su
phéi hop chat ché gitra cc ban, nghanh chirc ning trong viéc qui dinh trinh ty va bién
phap thi cong.

- D& té chtrc va didu hanh dugc thuln tién, nén td chic mot ban diéu hanh chung dudi
su chi

dao cua Ban quan 1y du 4n.

- Mt trong nhitng yéu ciu vé & chirc thi cong 1a dam béo giao thong thong sudt va an

toan cho phuong tién trong qua trinh thi cong cho ca giao thong dudng bé va duong thay,
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- Do dac diém dia hinh kbu vuc nén cin t6 chirc khu vuc nha &, kho bai chira vét tu
thiét bi... & 2 bén bd riéng biét de ti¢n cho viée tb chitc — quan ly xdy dung.
_ D& dam bao an toan c¢in phai tién hanh cong tic r4 ph4 bom min trén dién tich Xay

dung trude khi thi cong.

1.1.4 Cbng tac chudn bi

- Thu don mit b%mg sau giai toa, thao d& cdc cbng trinh cii dé lai, chiit cdy, dao
gbe...

- Khéi phue coc, chuén bj dudng cdng vu, xay dung nha xudng, bd tri cac bii thp két

vat liéu, mat bing cdng trudng, cung cip dién, nudc...
1.2 BIEN PHAP THI CONG MOT SO HANG MUC CHU YEU

12.1 Cong nghé thi céng coe khoan nhdi BTCT
Trinh tu thi ¢dng coc khoan nhdi duge thyce hién theo 6 budc sau
- Bude 1:

Tién hanh ha éng véch thép bang bila rung va khoan lAy dét bén trong dén cao db thiét
ké. Gitr 6n dinh thanh vach dét trong quia trinh khoan tao 15 bing vita Bentonite, riéng dbi
véi thi cong coc tru gifta sdng viée skt dung Bentonite hay khong tuy thudc vao thiét bi
khoan do chi thuan tiy khoan véo da.

Céc thong sb chi yéu cia vita bentonite thuong dugc khéng ché nhu sau:

e Ham lugng cat : < 5%.

e Dungtrong :1.01-1.05.

e DO nhét : + 35sec.

e DopH :9.5--12.

Tuy nhién cin tuy theo chi tiéu clha tung loai dét cu thé ma chon thanh phi‘m vita
Bentonite cho phi hop.

Trong qua trinh khoan tao 18 can phai luon ludn tién hanh kiém tra theo ddi tinh trang
15 khoan nhu : Do timg mirc cao do day 15 khoan va kém theo so sanh dia tang thuc té

Khoan so.véi hd.so dia chat; do dudng kinh thuc té va d0 thing ding cla 18 khoan; trang

thai
thanh 16 khoan.
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- Budc 2 :

Xir Iy can lang dudi day 18 khoan bing théi rira két hop x6i hat: Toan bo dét bun 13n
bentonite

& dang mém nhéo ling dudi ddy 10 khoan déu phai duge vét hét. Két thic cia viée xir
ly ciin léng dugc xdc dinh nhu sau:

e  Tap chit duge ldy Ién cuébi clng phai la dat nguyén thé cia nén.

e Cao d) ddy 16 khoan khi két thic cing tac xir ly cin lang téi thidu phai béng hoizc
sdu hon so véi cao d6 trude khi xir ly.

e  Viéc kiém tra lin cudi cung thuc hién trude khi dé be tong 15 phut.

- Bude 3 :

Ha khung cbt thép coc vao trong: long 16 khoan: Cac [dng cbt thép duoc ha lin luot
theo tirng 16ng va lién két gilia cac 1dng dugc thuc hién bing lién két han hodc budc theo
nguyén tic lién két phai dam bao chiu duge trong lugng ban than cia céac khung cébt thép
thd xudng trude d6 va ngodi ra con phai dam bao diéu kién thing dirng cia long cbt thép
trén sudt chiéu dai coc. Cht y médi han chu tao gitta cbt thép dai, cbt dinh vi va cbt thép
chii cin dam bao dé khong gay chay

cbt thép.

Long cbt thép coc phai luén ddm bao khe hé véi thanh bén 18 khoan theo thiét ké, do
d6 cén dit cac khung cét thép va ciac con ké dinh vi. Cy ly gifta cdc mat cit dat khung
dinh vi khoang tir 2 — 4m va bd tri trén sudt chidu daj coc. Sé luong con ké trén | mit cat
dinh vi ctia long cbt thép 1a tir 4 — 6 cai va két hop v6i 1 khung cbt thép. Sau khi Iip dyung
khung cbt thép xong nhit thiét phai kiém tra cao d du cia cét thép chi.

- Buoc 4 ;

Kiém tra lai cao d§ ddy 156 khoan, mirc dd sach bun, tap chit & day 16 khoan 15 phat
trude khi 46 bé tong.

-Budce 5 :

PA ha tAng M*“ Vang 18 Ehnon theo i‘,—?'—.sa"s‘i?g [T, NS ;,.5 m:mg dung: ¢ tong
dung loai thuong phdm ché bing xe chuyén dung (i tram tron t&i hién trudng,

Mét s6 yéu céu ky thudt véi cong tac bé tong;




PATN: TK CAU DAM BTCT DUL GVHD: TS. LE HONG LAM

o D& dat bé tong M350 theo thiét ké, cip phi bé tong cin duge thiét ké dé cuong o

chiju nén mdu 15x15x15cm 14 28 ngdy dat t6i thiéu 385 KG/em?, nghia 12 ting thém 10%
cuong do.

e Thudng dung loai bé téng trén déo ¢6 do sut khoang 18cm + 2em. Nhét thiét phal
46 hét bé tong trong thoi gian 1 gidr sau khi trdn xong nhim tranh hién tuong tic éng do
tinh luu déng cla bé tong giam.

o Tbec dd dd bé tong thich hop vao khoang 0.6m’/phit. Trong 1 gi& t6i thiéu phai do
xong 5m dai coc. Trong qua trinh db bé tong day éng db can cim siu dudi bé mit bé tong
>2m dé dé phong bé tdng chay tur dng 6 ra khong bi trén 1An dit bun trén bé mit bé tong.
Tuy nhién tranh c&m qué sdu Jam bé tong kho thoat ra giy thc dng dd.

e Trong qua trinh dd bé tong cén thudng xuyén thue hién cac cdngviéce kiém tra sau:
Luén kiém tra do sut cia bé téng cla tung ¢bi tron; Po cao d) dang 1én ciia mat bé téng
trong 16 sau mdi 14n dé va dbi chiéu véi khéi lugng bé tong thuc té db. Tir d6 xem xét dé
quyét dinh mirc do nhic éng do 1én; Kiém tra ddy do mit dang 1én cla bé tong tranh
trudmg hop ddy bi dan dai ra trong qéa trinh do; Luu y phong nglra tbe d6 d6 bé tong
trong dng dd bi giam khi db bé tong phén trén cia coc.

e Phén bé tong (rén dinh coc Khoan nhdi sau khi két thic cong tac db bé tong thuong
¢6 fan tap chit va bun nén coc thudng duge dd vuot 1én tdi thidu khoang 1.2m so véi cao
d6 day bé. Phin bé tong dd vuot ndy s€ duge duc bo hét dén cao do thiét ké sau do ding
nuée rira cho sach mat d4, cat bui trén déu coc.

~-Budec 6 :

Kiém tra cht luong coc sau khi thi cong va hoan thién coc.

Céng tac danh gia chét lugng coc bao gbm cac cong viée sau:

e Toan bd céc coc duge kiém dinh bang phuong phép si¢u am. Ong dung dé phuc vu
cho cdng tac siéu am bang thép (hodc bang nhya) dam bao khong bi pha hoai do ap luc
vita trong qua trinh 46 bé téng coc. Tuy thudc dudng kinh coc ma b tri s6 éng cho phu
hop. Tuy nhién phai b trf it nhat 1 éng c6 dudng kinh trong = 114mm, cac 6ng con lai ¢d
dudng kinh trong S5mm. Cac éng dugc dit sat theo vach cdt thép doc. Chidu dai dng

xuyén sudt tir dinh_coc dén cach miii coc 20cm (d6i voi 6ng co P55mm) va 100cm ( dbi

véi dng c¢6 P> 114mm). Day dng can duoc bit kin dé tranh bun, vira bé tong hodc tap chét

chui vao long bng. Piu trén cén nho cao hon diém du’ng a6 be tong coc khoang 50 - SOCm
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va cling duoc bit kin.

¢ Toan bd cédc coc s& dugce kiém tra mic do l.'fmg dong mun dwdi mii coc sau khi dé
bé tong. Dé kiém tra s& khoan thing qua phan bé tong dudi miii dng b> 114mm cho 16i
16p dat nén nguyén dang dudi mii coc. Do kidm tra mitc do mun bing ldy miu. Néu do
mun du6i mili coc vugt qua mitc quy dinh trong quy trinh thi cn phai xir ly. Bién phap
xtr ly s& duoc quyét dinh cho tirng trudng hop cu thé tiy theo mire dé lang dong mun, Joai
mun..

* Ngoai 2 cong tac kiém tra néu trén con du phong khoang 5% sb coc s& duoc kiém
tra bé sung bang khoan ldy mAu va nén miu trén sudt chiéu dai coc hodc g6 PIT néu trong
qua trinh thi cdng coc ¢ hién tuong bit thuong va két qua siéu 4m coc phét hién c¢o
nhitng d4u hiéu nght ngai.

Hoan thién dép stra diu coc trude khi thi cong bé moéng,

1.2.2 Cong tic thir coc

Do miii coc tai cac md try déu nim trong tAng da sét két nén kién nghi khoéng phai thor
tal coc ma tang cuong cong tac kidm tra coc bing phuong phap siéu 4m va khoan 4y 16i,
cu thé nhu sau :

- Tét ca cac coc déu phai siéu am kiém tra coc trén tit ca cac mit cit.

- Dy kién khoang 5% sb coc sé& dugc kiém tra bd sung bing khoan ldy mAu va nén mau
trén subt chiéu dai coc hoiic g& PIT néu trong qua trinh thi cong coc ¢6 hién tuwong bét

thudng va két qua siéu am coc phat hién cé nhitng dau hiéu nghi ngai.

1.3 TRINH TU THI CONG
Giai doan 1: Chuén bj mit béng
Giai doan 2: Thi céng két cu phén duéi (thi cong coc khoan nhbi, méb tru)
Giai doan 3: Thi cong két cAu nhip
Giai doan 4: Thi c¢ong dudng 2 diu ciu.

1.3.1 Thi céng mé M1, M2
- San Ui mit bang thi cong.

- Lam hé théng dudng tam, dudng ndi bo cong trudng,.

- Xy dung lang trai, kho ba1 va cac cong trinh phu tro khac
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- Tap két, van chuyén thiét bi, vat tu dén cbng trudng.

- Qua4 trinh thi cong dugc tién hanh sau khi di do dac dugc chinh xéc vi tri toa dd tim
cAu, tim mé.
Buée 1: Thi cong coc khoan nhdi

Chuén bi mat bang cho céc thiét bi khoan, chuin bi éng vach thép va cac thiét bi phuc
vu viéce khoan nhoi.

Rung ha éng vaich D= 1.1m béng blia rung dén cao do thiét ké.

Str dung may khoan, khoan tao 15 bing thiét bi khoan két hop vita bentonit dén cao do
thiét ké.

V& sinh hé khoan, lap dit 16ng thép, kiém tra.

Vé sinh 1 khoan l4n hai.

P4 bétong coc, két hop voi rat éng vach.

Kiém tra chét lrong va nghiém thu coc.
Bude 2 : Db bé tong bé md

Sau khi thi cong hét cac coc trong mong (6 coc) trong mong tién hanh rung ha coc van
thép.

Tién hanh dao hé méng, d6 16p da hoc, rai 16p da dam cat dém day 10cm. Dép d4u coc,
v¢& sinh mong. Dé 16p bétong tao phéng day 10cm. P bé tong 16t day mong.

Lip dung da gido cdp pha, ¢t thép bé moéng.

Tién hanh d6 bétong (bétdng dugc van chuyén tlr tram trén dén vi tri thi cong bang xe
Mix va diing méay bom bom vao vi tri md) két hop véi viée dam.

Khi béténg dat cudng do. Lép dung cbp pha, cbt thép tién hanh db bétdng tudng thén,
tuong ddumb . ..
Buéc 3: D6 bé tong thin md

Db bé tong than mé.

Hoan thién mé.
1.3.2 Thi cong tru T1, T2

1.3.2.1 Cong tac thi cong méng, bé tru

- Dinh vi tim try, ding cau dimg trén xa lan rung ha coc dinh vi.

- Han khung d&n huéng, ha éng vach D = 1.1m dén cao dd thiét ké.
O LA VAN Mssv.icblp Trang 259




DATN: TK CAU DAM BTCT DUL GVHD: TS. LE HONG LAM

- Str dung mdy khoan ding trén xa lan, khoan tao 16 bing thiét bi khoan két hop
bentonit dén cao d6 thiét ké.

- Vé sinh hé khoan 1an 1, lap dat 16ng thép.

- V& sinh hé khoan 14n 2, dé bétdng coc bang phuong phéap db béténg dudi nude.

- Sau khi thi cong hét cic coc trong méng tién hanh rung ha coc van thép. Lip dit hé
thanh giang D32.

- D6 16p cat dém dén cao do. DS bétong bi déy diy 1.2m.

- Béténg dat cudng dg, hit nuée hd mong. Lip dat ting khung chéng.

- Tric dac dé liy cao do déap dau coc. Dip diu coc, dén gan vi tri thiét ké thi tia, vé sinh
hé méng, b bétdng tao phang diy 10cm.

- Lip dung da gido, cbp pha, bé mong.

- Tién hanh dé bétong (bétdng duge van chuyén tir tram trén dén vi tri thi cOng béng xe
Mix va dung may bom bom vao vj tri) két hop v6i viée dam. Sau khi d6 bétdng xong, tién
hanh lam mit, tao nham tai khép chan tru dé cho dé bétong than tru.

- Cam sét cho dé chéng cbp pha than.

- Tién hanh bao duéng bing cach pht céc 16p vai bd cé tudi 4m.

- Theo qui dinh thi khoang 3 ngay ¢6 thé théo cbp pha.

- Chu y luén dam bao ¢ tdm che trong lac dé bétong (phong khi trdi mura).

1.3.2.2 Cong tac thi cong than tru (d6t 1)

- V& sinh ¢8p pha than, tra diu chéng dinh.

- Tién hanh cit, udn, bo cét thép, lam léng thép dinh hinh & mat dit, lam cac thanh
gidng dé Iong thép én dinh.

- Diing xe céu cu 16ng thép vao vj tri chan bg, tién hanh néi buge.

- Dung cu lap dat cdp pha than, lip xong cbp pha néo thi théo thanh gidng & do.

- Lép dat cac thanh chéng; céc éng nhya va cac ti buléng dé c¢é dinh khuén va thuin
tién cho viéc thi cong va ldp dit cdp pha dot sau.

- Tric dac, kiém tra huéng, cu ly, diéu chinh cho ding thiét ké béng cach diéu chinh
céc thanh chéng.

- Dung keo silicon trét bit cdc khe ho ciia khuon, lap céc ké bétdng.

- Gén céc nep chi (chd dimg cua bétong, mbi dét than cao 4m).
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- Tudi nude vao bétdng than try di lam nham.

- Diing may bom bétong bom vao vi tri, béténg dugc dd dén vi tri nep chi, két hop véi
viéc dam.

- Cht y luén d&m bao c6 tdm che khi trdi mua.

- Tao nham bé& miit tru, sau do bao dudng.

- Khoang 3 ngay ¢6 thé thao cbp pha thén, bao dudng (tudi nude 1én thén tru).

- V& sinh cp pha, tra dau dé chéng dinh véi bétong d& chudn bi cho dot d ké tiép.

13.2.3  Thi céng dbt thin try (@6t 2)

- Lap lai trinh tu thi cong nhu dbt than tru thi hai, va lap dit cac bng ti lon dé cho thi
cong xa mi.

- Tréc dac diém dimg khop ndi than try véi xa mil.

- V& sinh khu vyc bén trong than tru.

_ Tién hanh twéi nuée, bom bétong, 1am nham bé mit, bao dudng. Tao dbc tir tim tru
dén mép ngoai than tru 1a 2%

- Khi béténg di cudng do (khoang 3 ngay sau) thao cbp pha.

1.3.2.4 Thi cong xa mi

- Tién hanh cit udn, bo cbt thép, b trf cac thanh gidng.

- Lép dat conxon chif A vao ti thép d4 chd & phén than tru.

- Léap dit céc thép chir I 1én conxon.

- V& sinh céc cbp pha, tra diu 1én cbp pha dé khong dinh vdi bétong.

- Lép dat c¢bp pha day da dinh hinh tir trude & mat dat, ding chu cu len sau d6 han b
dinh lai.

- Triic doc, 14y huéng, cu li, cao do.

- Dung d6i cén chinh c¢hd I véi conxon.

- Long thép dugce lap dat & mat dAt nhwr thiét ké. Ding cAu trén xa lan chu 16ng thép,
by vao dang vi tri thiét ké.

- Lap dat cac cbp pha bén con lai. Dung thwéce thay cn chinh cdp pha thing ding.

—=Sau-dé-han-ede-cbp-pha-lai,ding cac thanh. thép. chéng c¢bp pha nhim cb dinh cdp pha

va ciing han lai.
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- Tréc dac lay vi trf tim gbi va tim xa mi, ding day kéo thing dé x4c dinh vi tri dudng
tim gbi. Xéc dinh cao do db bétong.

Dung silicon trét bit kin céc khe hé cta cdp pha, lp céc cuc ké bétoéng.

Dung may bom béténg béténg bom vio vi tri.

Quy tic db 1a dé tir gifta ra,két hop vé6i viée dim. Viéc d6 béténg xa mii chia 1am 2 giai
doan:

+ Sau khi db xong dot 1 (c6 cam sit cher dé dung c¢dp pha dé dot 2), tao nham phén tiép
xuc giita 2 giai doan dé, song song do lam mat, bao dudng phin con Jai.

+ Theo qui dinh thi cép pha bén ctia giai doan 1 c6 thé thdo sau 3 ngay ké tir lac @ (trly
cbp pha day)

+ Tién hanh thao cép pha, vé sinh khuén, tra diu.

+ Tréc dac ]éy chén khuén dot 2, tim doc, ngang, cao d¢ db bétdng.

+ Lp dat khuon, han céc thanh chéng dé cé dinh khudn, ding thuée thiy dé chinh cép
pha cho thing dang, 13p cac ké bétdng.

+ Kiém tra toan dién,

+ Tién hanh bom bétdng, 1am mit xa mii.

+ Cam sit cho dé chéng trugt ddu dim vé phia thép. (1)

+ Sau 3 ngay ¢6 thé thao cdp pha va tién hanh béo dudng.

+ Con ¢bp pha day thi sau 7 ngay ké tir ngdy dé méi duge thao.
1.3.3 Céng tic lao phéng dim BTCT (c6 hai cich)

1.3.3.1 Lao phéng thiy bing 2 cdu ndi 110T
Buée 1: Xa lan dam di chuyén vao vj tri ddm lao phéng.
- Déng coc neo xa lan bang cir lasel hodc 1450.
- Xa lan ché ddm cdp sat hai than tru nhip lao phoéng,.
- Neo budc chic chén xa lan ddm vao than tru.
- Thia B w3 ban chu ndl 1107 CGp 561 Vao xa lan dam iheo hudng doc cau.

- Neo bugc xa lan cau néi chic chén.

Budce 2: Lao phéng dam béng 2 ciu ndi

- Hai c4u ndi bdc dam tir xa lan lén vi tri tap két xa mil.
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- X4 lan dim ra khoi vi tri, dua 2 chu ndi vao gitra nhip lao phéng theo hudng ngang
cau.

- Tinh tién dém vao vi tri.

- Cén chinh dim trén gbi dam.

- Lién két dAm voi xa mii bing lién két han (1)

- Cac dam sau lao phong tuong ty.

1.3.3.2 Lao phéng thu§ biing gian phong
Budce 1:

- X2 lan ddm di chuyén vao vi tri nhip lao phéng.

- Twong fir nhu lao phong thiy bing hai céu ndi.
Buée 2: Lao phéng thiy bang gian phong.

_ Dinh vi, 14p dat, lién két gian phong trén 2 xa mi bing 2 cAu ndi 110T.

- X3 lan dAm cap sat chén try theo hudng doc cau.

- Gian phéng néng tir tir hai d3u dim tir trén xe dau kéo. Khi ning, 2 dAu ddm luén nam
& thé can bing nim ngang.

_ Khi dén cao db xa mii thép, c6 dinh dAu thp va ning dhu kia 18n ding cao db.

- Dam dugc di chuyén ngang vao vi tri bing hé thdng kich thuy luc gian phong.

- Pinh vi va ha dAm trén goi.

_ Lin két dim véi xa mil bing lién két han v&i thanh thép cho & xa mil. (d& chéng
truot ddu ddm vé phia thép)

- Cac dim sau lao phong tuong tu.

1.3.4 Cong tac dé dam ngang:
- Bom nude trong khoan dam ra.
- D bétdng nhirng tAm dan lam c6p pha cho dim ngang.
- L6t déy bang nhitng tdm mut 1am cdp pha day.
- Dyng cbp pha bétong diic sin (dan) co thép chd, han vao thép chd ctia dim, ta c6 thé

xem tam dan la cop pha.

= Xoay ﬁxép'“(k)%%--vﬁe-ren--eﬁa—eeu-pl-er,-...t.ién_ha‘mh..nﬁi_thép.___,______,________________________________,____“______________'________________________________________V_________________

- Lip cdp pha thép & phia xa mi.
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- Tudi nudce sau dé d6 bétong, ding cau cau phéu chira bétong do vao mang dd, vira ¢
vira dam.
- Sau khi do tién hanh tao nham. Sau 3 ngay co thé thao cop pha & phia xa mii.

- Triic dac chuan bj d6 béténg san.

1.3.5 Cong tac db bétong san:
- Trdm céc khe ddm (cong tac nay phai duoc thuc hién trude).
- Gia cong cbt thép, gia cong ¢dp pha.
- Tric dac, lay huéng, cy i, bé day 16p béténg cén dd 20cm.
- Han cac thanh sét theo phuong ngang cau, ndi thép cho ciia 2 dim ké nhau dé chéng
14t ddm. |
- Chia khodng, dinh vi dé Iai sat, tién hanh 1ai, 13 16p phia duéi rdi dén 16p phia trén.
- Han nhitng thanh thép dé cé dinh khodng cich giita hai 16p thép ciia san.
- Lip thép chdr & lan can.
- Triic dac Idy bé diy 16p bétdng cin dé.
- Han céc cp pha bién.
- Chuén bj céc thiét bj db bétong: 6ng dd, . ..
- Kiém tra 1an cudi trudc khi dé.
-Pé bétong két hop véi viée ddm. Cha y dé theo hinh chir chi.
- Lam mat, tam nham phan lan can, cim st cho lan can.

- Bdo dudng: c6 thé ding nude va vai bd hodc str dung sika Atisole E.

1.3.6 Thi céng lan can, I¢ by hanh, I6p phi :
+ Budc 1 : Thi cong lan can, 1é bd hanh:
¢ Thi cong lip dit g lan can duic san.
» Lip dat vén khudn cbt thép phan g&r lan can dé tai chd.
. Lép dat lan can, chiéu sang.
»  Lap dat van khuon cot thép, db bé tong g0 1& bo hanh.
e Lap dit céc tim dan 18 b6 hanh ditc sin,
»  Thi cong Iép vita xi ming trén mit cac tm dan 13 bd hanh.

+Budc 2 : Thi cong khe co gifin cao su, thoat nuée mat cau.
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+ Bude 3 : Thi cong 1&p phu mat ciu.

+ Buéc 4 ; Cong tac hoan thién: Son phén lan...

1.3.7 Thi cong dudng 2 dhu ciu
- Buée 1 : Thi ¢bng nén dudng

+ Pao dét, vét hitu co : dét dao ra cin duge chuyén di dé san lép vao cac khu vuc
triing. Trudong hop cAn chuyén xa, cd thé gom lai, ding may xic dua lén xe 6 to6 van
chuyén. Riéng doan dap qua rudng sau khi vét 50cm 16p bun trén mét rudng, tién hanh
trai vai dia ky thudt roi ddp cat day 16 thiéu 80cm.

+ Dip dit d4t dp nén dugc vén chuyén tir xa dén bang 6 t6, dugc san ra thanh timg
16p bang may Ui va dAm chit. Chidu day mdi 16p duge xédc dinh tuy theo thiét bi ddm nén
cu thé. Trong qua trinh dAm nén, cin khéng ché do 4m trong pham vi cho phép. Phai luén
chil ¥ ¢dng tac thot nude trén mat nén, nhit 13 trong tru’ong hop thi cdng vao mua mura.
Mit nén nén duge thuong xuyén tao dé dbe cAn thidt dé thoat nudc mit tot.

+ Hoan thién nén dudng : Bao gom céc cong tic : gat dét thira trén ta luy, san stra mit
nén cho diing cao do thiét ké, dAm nén lai néu cén thiét.

- Buée 2 : Thi cong két ciu 4o duong

+ Thi cong lop cép phéi d4 dam : Lop chp phéi da dim cta két cAu 1am méi can dugce
thi cong thanh tirng 16p, chiéu day khong qua 18 cm.

+ Thi cong cac 16p bé tong nhua: céc 16p bé tong nhya dugc thi cong bing bd thiét bi
chuyén diing. Trudce khi rdi bé tong nhua 1&én mat 1op chp phbi da dim, va cd trong truong
hop rai 16p bé tdng nhya sau lén trén mit 16p bé tong nhya trude dd bi bam bén, cin tudi
nhua dinh bam.

+ Cong tac hoan thién : bao gf’im céc hang muc : son, ké mat dudng, gin dinh phan

quang, lip dit tén song, bién bao...

1.4 MOT SO VAN PE CAN LUU Y KHI THI CONG

- Doc tuyén c6 mot sb cong trinh k¥ thudt nhu ¢t dién lye, dién thoai. Trong td chirc

va tién hanh thi cdng can luu y céc bién phap nham dam bdo an toan khai thac cho cac

""‘"‘t’:‘éng"trin'h'-‘ki---thu-ét—-n-éy——vé—--eﬁ-ﬂ-g--ee“i-n---thuérng._xuyuén_th.ea._dc“)i,_néu_phé_t__hién vuong mic véi

cac cong trinh k¥ thuat néu trén can thong bao ngay cho Tu Vén Giam Sat, Ban Quan Ly
Dy An va Thiét Ke cung ph01 hOp glal quyet | o
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- Do tuyén vira thi cdng vira phdi dam béo giao thong nén trong qia trinh thi céng can
c6 cac bién phdp dam bao an toan va vé sinh moi truding cén thiét. Viéc thi cdng cin tién
hanh theo day chuyén, dit diém timg cdng doan. Khong duge phép kéo dai thoi gian va
chidu dai cac cong doan dé. Khi dao hé mong va thi cong cdng thoat nudc hay khi m&
rong nén duong, thim bé tong nhya nhét thiét phai lép dat hé théng canh gisi dé tao hanh
lang an toan dé dam bao an toan giao théng. Té chire vige didu phéi giao théng & nhitng
vi tri thit hep mit cét ngang vao gidr cao diém dé& gay tac xe.

- Khi tién hanh thi cong céc hang myc dudi nude cin phai dic biét lvu y dén bién phép
dam béao an toan va tranh gdy 4ch tic giao théng duong thiy.

- Phaéi phéi hop déng bd gitta frinh ty thi cong phan ciu va phan tuyén, thoat nuée dé
tranh gly can trd giita cac hang muc thi cong khéac nhau va dam bao giao thong.

- Khi thi céng db bé tong céc khéi duc sin g& lan can, cin x4c dinh chinh xéc vi tri
khéi do cot dén va cdc 15 chdr bu I6ng ¢6t lan can.

~ Cong tac an toan lao dong, vé sinh méi trirdng:

+ Phai str dung hé théng dién thi cong riéng, khong ding chung véi khu dan cu.

+ Han ché téi da viéc thi cong ban dém dé khéng anh huéng dén sinh hoat ciia khu

vuc dén cu xung quanh.

+ Vit lidu phé thai phét dugce di doi ngay sau khi thi cong xong ting dot vé dd ding
noi quy dinh.

+ Khong sit dung cung lic nhiéu thiét bj thi cong cd kha ning giy 6n nhu thiét bi

khoan nhoi, may ui... trén khu vue nho dé han ché mirc d6 on.

1.5 TIEN PO THI CONG
Dy kién 24 thang,

1.6 THIET BI THI CONG CHU YEU

- Tram trén TEKA, cong subt 25m’/h.

- Cén cdu Linkbell 130: kha ning ciu 130T.
- Can céu KH - 300: kha ning cAu 80T.

- Can cdu KH — 180: kha nang cdu 70T.

- Cén ciu KH — 150: kha niing ciu 60T.
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- Xe van chuyén tron bétdng.
- Xe xc, xe Ui,
- Xa tan cAu ndi 110T.
- May bom bétdng, céc thiét bj phuc vu cho viéc db bétong.
- My phét dién ALLIS: chay bang dau.
- Méy cit sit, may uén sat,
- May thuy binh, mdy toan dac dién tir, thude thuy, mia.
- May dim HONDA, may dam dién.
- May han dién 220V, 380V.
- May khoan.
- May vé sinh (sir dyng ban chéi sat).
- Kich (d¢i).
- May bom nudc.
_ Thiét bi gian phong: san xuét Viét Nam — Uc (1998)
+ Méto dién 20HP.
+ Bdn dau thuy luc.
+ Quat lam mat.
+ Puong ray gian phong.
+ Kich (di1) ngang béng thuy fyc.
+ Kich (ddi) dimg kéo cap.
+ Ban diéu khién.
+ San cOng tac.
+ Quay méc.

+ Xe chuyén dung,.

1.7 TO CHUC KHAI THAC

1. Céng tac quén ly
Cong tac quan ly dy an chu yéu 14 quan ly cong tac khai thac, cong tac duy tu, sua

chia...

Viéc quan ly khai thac va van hanh d& nghi ban giao cho co quan quéarm 1y cha-tinh-thye——-—-

hién.
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2. Cong tac duy tu bio dudng

-~ Cong tac duy tu sira chira thudng xuyén bao gdm: bao dudng sira chita cu, cbng,
nén — mat dudng va cic cong trinh trén tuyén. Cdng tac nay dugc thuc hién thudng xuyén
trong subt qué trinh khai thac nhur diéu kién lam viéc cua két cdu md, try, dim cr?iu, bao
dudng gdi cau, son sta lan can, g& chén... déi véi duong diu cdu thuong xuyén kiém tra
dé nhim phét hién nhanh nhét céc hu héng, khuyét tit nhé...dam bao ludn duoe huu théng
t6t.

- Cong tac trung tu: thue hién dinh ky 5 nam/lan nhim cai thién diéu kién xe chay.

- Cong tac dai tu: thuc hién sau mdi hai lin trung tu nham cai thién tudi tho cia cong

trinh.
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) (;HUONQ II .
THIET KE THI CONG CHI TIET

2.1 TINH TOAN CQC VAN THEP:

2.1.1 Tinh chidu day 16p bé téng bit day
Chiéu day lop bé tong bit ddy dwge xéc dinh trén co s& trong lugng bé tong, ap luc
day ndi clia d4t, ma sat gifra coc va I&p bé tong.
Bé day 16p bé tong bit day dugc tinh:
S QxHxy,
T (axQxy, +kxUxt)xm
Trong do:
Q = 88 m* -Dién tich day hb mong.
K =6 — $6 coc trong méng.
U = 3.14m — Chu vi coc. .
1 = 20T/m? -- Lirc ma sat giifa coc voi 16p bé tong bit ddy.
m =0.9 — Hé sb diéu kién lam viéc.
n=0.9 — Hé 56 vugt tai.
Yo ™ 2.5T/m’® — Trong lugng riéng clia bé tong
H = 8.107m — Chiéu cao tinh tr myc nudc thi cdng dén day bé.
h = 88x8.107x1 15451
(0.9x88x2.5+6%3.14x20)x0.9
Vay ta chon 16p bé tong bit day h = 1.7m

=1

2.1.2 Tinh toan chiéu siu déng coc van thép:
. Dbi véi dit nim trong nudc ta tinh theo dung trong déy nbi
_ (A - 1)Yn
T 1+e
+ A laty trong cla dit A=2.7 (T/m’)
+ y, 1a dung trong clia nuée ¥, =1 (T/m’)

dn

+ & 1a d0 rong cla ting lop :
- Chchésd
+ Hé sb vuot tai ciia ap luc dat chi dong : n, = 1.2

A, = tg” 45°~—5’i)
R

+ Hé sb vurot tai coa ap luc dat bj dong : ny, = 0.8

A =tg?] 450+ 2

+ Hé s vuot tai cua dp luc thay tinh:n =1

SVTI: PO THANH VAN
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L3 4.1 2.05 | 20.117 0.57 1.81 1.083 0.49 2.04
L4 13271 2.67 37 0.519 0 1.119 0.25 4.01
So do tinh vong quay coc van thép 3 tang co thanh chong ngang:

&
1900,

3000

e e Ama e = o - e
— e b = e e e

M
i
1
t
1
f
i
:
1
f
I

J

1

——————————
———————————
__________

——————————

4
3000

* + + 4
Q

aw -

1
\&\%
"
579 1700 , 2107

Phan tich lwe: .
- Ap lyc thiy tinh gém : E;, By, Ey, E,
- Ap lyc dét chu dong gbm : By, By, Es, Esy, Eq, Eg
- Ap lwc dét bi dong gbm E; Eq, Eqy, Eg, Eg
- Lyc gly 13t gom : E;), By, Ez.Eq, Eq1,Es, Es),Eg, Eg
- Luc giit gém : Ey, Es By, Eyy, By, Eg
Ta tinh tinh duge dp lue (P) tic dung vao vin khuén :

- B =1,h, =1x6=6(T/m?’)
- B, =P =6(T/m?)
- B, =v,h, =1x2.607=2.607(T/m?)
iy =R rE, =0+2.607=8.00/(1/m)
Py =y, xhyxn, xA +2><C><\/X;
=0.539><0.391><0.8x1.14+2><o.58><\/1._11:1.433(T/m2)

" P xhy X, i, =0.539x2.009x1.2x0.87 = 1.132(T/ m?)
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P xh, x1, X?"al _ZXCI X'\)xal

= 0.539%2.009%1.2x0.87 —2x0.58x~/0.87 = 0.049(T/ mz)
Py =Yg x(hy +h)xm, XNy

= 0.539%(0.391+2.009)x1.2x0.54 = 0.832(T/ mz)

P =Y ><1151 X, x?x,az ~—2><C2 X\)laz
=1.01x3.5x1.2x0.54 -2x0.98x~/0.54 = 0.838(Tl mz)

P = Y g xhy +y4, X hs)xmn, Xkaz
=(0.539%2.4+1.01x3.5) % 1.2x0.54 = 2.824(T/ mz)

Po1 = Yana xhg, XM, XA —-2xC, x‘\lkaz
—1.083xtx1.2x0.49-2x1.083x+0.49 = 0.633t—2.528(T/ mz)

. P =y, xh =15x1.7=255(T/m’)

P=%Y, Xh’,’i xnbxkb2+2xC2x ?\'bz

—1.083x1.579% 0.8 1.86+2%0.98x~/1.86 = 5.042(T/ mz)

Ps = (th Xhm T Y an2 Xh’;‘)xnb X?\'b3
:(1.5><1.7+1.01><1.579)xo.8><2.04:6.777(T/m2)

Py = Yous xhy, X1, X?\'bB +2xC, X\/}‘bs
:1.083><hx0.8x2.04+2><1.81><\/2.04:1.771t+5.176(T/m2)

Ta tinh duge cac lwe tac dung 1én van khudn nhu sau :

- El:le]xhl:lx6><6:18(T/m)
2 2
. B, =P, xh, =6x2.607=1638(T/m)

- E :%xanhm:%x2.607x607:3.726(T/m)

12

- E,=P,xh, =8.607x(h+3.5= 8.607h+30.555(T/m)

B, =1xPxh, :%x0.280x1.433:O.ZSO(T/m)

272

ey r\f\’—ll"[ml' \
- E4 =P4><h4 =T132%X2:009=2275(T7m]
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I

E, =+xP, x h, = é x0.049x2.009 = 0.050(T/m)

41 5
E; =P, xh; =0.832x3.5=2.913(T/ m)
E, _—.mzl-xpﬂ xh,, :—;—x0.838x3.5: 1.467(T/m)
B, =P, xh =2.824xt=2.824¢(T/ m)

1 1
Ba =5 Py xhg =2 x(0.633t - 2.528)xt= 0.317¢" ~1.264((T/ m)

6
E, =P, xh, =2.550x1.579 = 4.026(T/m)
1 1
By = %Py xh,, ==x5.042x1.579=3.981(T/ m)
E, =F,xh, =6.777xh =6.777h(T/ m)

I !
By =5 %Ry xhy = 217710 +5.176)x h = 0.885h” +2.588h (T / m)

Cianh tay don :

SVTH: PO THANH VAN

Y. :%xh1 :§x6=2(m)

1

Y :ixhll ~Lioe07-= 1.3035(m)
2 2

11

Y =3xhu =22.607 = 1.82(m)
3 3

12

Y, :%><(h+3.5)+3.5+2.009 =0.5h+7.259(m)

Y, :lxh3 :3x0.391.—.o.130(m)
3 3
1 1
Y, ==xh, =>x2.009 =1.005(m)
2 2
2 2
Yo =3 xh, =2x2.009 = 1.339(m)
b1 1 I I ] CR By T AW - X l‘w;iii/':n-\ \i
Ha—éﬁ"aT::'Q EV.J.J“.'_.UUJ _).f.)j\.il.l}

Y, = %thil +h, = %x 3.5+2.009 = 4.342(m)

6

Y, :~l—xh(+h4+hs:lxt+2.009+3.5mO.5t+5.509(m)
2 )

MSSV: CDIID.
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2
Y, =Zxhg +h, +h; =2 14+2.009+3.5=0.,667t+5.509(m)
3 3

61

Y, ~Ln, vy, +2.23 =L 157941.7+2.23=4.720(m)
2 2 :

y =Zxh, +h, +2.23 =2 1579 +1.7+2.23=4.983(m)
3 3

71
Y, =Y, =0.5t+5.509(m)
Y, =Y, =0.667h+5.509(m)

Ta tinh duge cic momen tic dung Ién vin khuén nhw sau :
-M, =E xY =18x2= 36(Tm/m)

Téng momen. giy 1it:

M, =E xY, = 16.380x1.3035 = 22.3587(Tm / m)
M, =E, xY, =3.726x1.820=6.782(Tm/m)

M, =B, x Y, = (8.607h+30.555)x(0.5h+7.259)
~ 4.365h° +78.649n +221.799(Tm /m)

M, =E, x Y, =0.280x0.130=0.037(Tm/m)
M, =B, xY, =2275x1.005= 2285(Tm/m)

: M—E ><Y _~0050><1339 0066(Tm/m) S
M- =B, x¥, =2913x3.759= 10.948(Tm/m)

M,, = ES1 X Y51 = 1.467x4.342 = 6.371(Tm /m)
M, =B, x Y, = 2.824hx(0.5h +5.509) = 1.412b’ +15.555h(Tm/ m)

M, =B, xY,, =(0.317t" ~1.264t)x (0.667¢ + 5.509)
=0.211t% +0.902t° —6.962t(Tm / m)

M, =E, x Y, = 4.026x4.720 = 19.003(Tm / m)
M, =E, xY, =3.981x4.983= 19.835(Tm / m)
M, =E, x Y, =6.777tx(0.5t+5.509) = 3.3891" +37.335t(Tm/ m)

M,, = E,, x Y,, =(0.885(" +2.5880)x (0.667t +5.509)
= 0.590¢" +6.603t> +14.257t(Tm / m)

VIl D6 THANH VAN MSSV: CDIID
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Téng momen giir:
EMgm =M +M, +M, +M,+M_ +M, +M,
=0.590t* +9.992t* + 51.592t + 74.874
biéu kién én dinh:
EMW SmZMgiﬁ.

Trong d6: m 1a hé s6 diéu kién lam viéc. Miii coc van ngdp vao I6p dat sét nén lay

m = (.95
IM, SmIM
= 0.211t* + 6.679t* + 87.241t + 270.611
<0.95x(0.5901" +9.992(* + 51.592¢ + 74.874)
<> 0.2116% +6.679t> + 87.241t + 270.61 1

<0.5616° +9.492(% +49.012t + 71.130

<> 0.3500° +2.8131% + -38.229t - 199.481 > 0

= t=3.72
=> Vdy ta chon chiéu sdu coc van thép ngam vao l6p31ah=3.8m

2.1.3 Tinh todn cgc van thép theo diéu kién cwong do:

[ -

M =24.13T.m

Chon coc vén thép Larssen L-IV ¢6 md men khang uén W, = 2200cm’,
Kiém tra:
M 24.13x10°
W, 2200

X

=1096.81KG /cm® < R = 2800 => théa didu kién

2.2 TINH TOAN VAN KHUON TRU T2

2.2.1 Cic s6 liéu tinh toan

Cao dd dinh tru : +26.673 m
Cao d6 day tru : +15.173 m
Can 448 A4y Aa1 PRS00
Cao d6 myre nuée thi cong : +21.28m
Cao d¢ day song : +15.14m
Chiéu tdng mong : 6m

Chiéu dai mong : 9m
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2.2.2 Chon loai van khudn :
- Ta st dung loai van khudn bing thép c6 d§ day 1a Smum.
- Nep ding va nep ngang ta stt dung thép hinh L75x 75 % 5.

2.2.3 Tinh toan van khudn b¢ tru

2.2.3.1 Cho¢n dim rung:
- Dung dém rung c6 céc thong s6 sau:
+ Béan kinh 4nh buong ctia dim rung : R = 100cm.
+ Buée di chuyén ciia dui kKhong qua 1.5R=1.5m.
- Chon may tron bé toéng:
+ Ning suét clia may tron:
N=V_xfxn,xK_
Trong 40 :
V. dung tich san xuit cia thing tron, V = 1m’
f: hé s6 xudt ligu, f=0.7.
K= 0.8 :hé sb sir dung thoi gian.
3600

nck - t
ck

fge =ty + L+ 13
[l 1,: thoi gian db vat liéu vao thing, t; = 20(s)
(] ty: thoi gian trdn vat ligu, t, = 150(s)
0 t;: thoi gian db bé tong ra, t3 = 20(s)
n, = 3600 =18.95
20+20+150
= ng = 19 (mé trén/h).
— N=1x0.7x19%0.8=10.64(m" /h)

- s6 mé tron dugc trong mot gid

2.2.3.2 Chidu ¢ao ciia bé téng tic dung 1én van khudn:

- Véan khuén chiu ap luc ctia bé tong tuoi.Cudng do ap luc ¢6 thé thay dbi trong
pham vi 16n, phu thudc vao nhidu yéu t& khac nhau nhu do seetjcuwr bé tong,
trong lugng ¢t thép phuong phap dd va dam bé tong.

- Trong qué trinh dim bé tdng cudomg do ap luc ngang tai ving anh hudng cla dam
sé tang lén.

- Ap luc bé tong tuoi thay dbi 16 rét khi thay dbi cong cu va phuong phap
dam, Trong qua trinh dong két thi ap luc cia b8 tong s&€ giam dén va sau mdt thoi
gian bé tong hinh thanh cudng do thi ap luyc do mét di hoan toan. Song ung suat
va biét dang trong céc bd phan cua van khudn do 4p luc ngang cia bé tong tuoi
gdy ra van gilt nguyén.

. Hbn hop bé tdng tuoi duge tic dyng cua dam rung co tac dung nhu dét 4 cat bao

hoa,khéng coé két dinh,chiéu cao H cua bicu do ap luc ngang phiuthudcvao-thot
gian dong két va chiéu cao cua 16p bé téng tuoi.
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I
H!

(3) b=f(t)  (b) (c)

(a): ap lyc bé tong gia dinh (theo ly thuyét)

(b): 4p lwc khi khéng dam rung

(¢): dp luc bé téng khi ding dim rung

Téc dd tang chiéu cao 16p bé tdng van khuén phy thude vao cong sudt may tron
va dién tich d6 bé tong. Thoi gian dong két cia bé téng phu thude vao chét lrong
xi ming,céc tap chét héa hoc,nhiét d6 khong khi va cac yéu té khac.Khi tinh van
khudn ta lay thoi gian dong két 1 4h, ké tir lac tron.nhur vlly chiéu cao H=4h,

V6i h,: Chiéu cao ctha lop bé tong db trong 1 gio

h, = N _ 2x10.64 =0.2956m (Ding 2 may trén bé téng)
F 12x6
Trong dé:

F : Dién tich d6 bé tong. F = 12 x 6 = 72 (m°)
N: Ning xuét ciia may tron bé tdng cé dung tich thing tron 1m>,
N = 10.64 (m°/h)

=> H=4xh =4x0.2956=1.182(m)

2.2.3.3 Ap lwe ngang cia bé téng twoi tic dung lén van khuédn:

SVTTT DO TN

Do st dung ddm rung khi d6 bé téng twoi nim trong vung téc dong ciia ddm cé
nhitng tinh chit gin déng véi tinh chét ctia chit 16ng ¢6 nghia 12 sy lién két giira
cac phan tr bj pha vis,hdn hop bé tong trong ving nay hoin toan léng va gay ra
mdt dp luc ngang 1én van khuén giéng nhu ap luc thay tinh cda nuéec.

Ap luc cia hén hop bé tong phia dudi ving tac dung ciia dim phu thude vao do
sét va cac tinh chat khéc cia hdn hop,song tri s6 ap lue ndy khong thé 16n hon gia
tri cuc dai cia 4p luc bé tong trong ving bi tdc dong ciia ddm.Vi thé c6 thé 14y
bang gié tri cuc dai noi trén,khi db bé tong nhiing két cdu 16n hoic trdng mong
ma ding dam thi ap luc ngang cua bé téng dugc tinh theo cng thire sau:

P .. =(G+yxR)xn

Trong ddo :
g AU (KGAm). ap duc xung Kich do do be tong.
+y=2500 (kG/m°): trong luong riéng cia bé tong.
+ R = 1.0 (m): ban kinh tac dung ctia dim.
+n=1.3: hé sb vuot tai.

= P, =(400+2500x1)x1.3 = 3770(kG / m?)

max
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2.2.3.4 Kiém todn ton lat:

| s
O
- Z
LCD

7
~o00 -

Ban thép cla van khudn duoc tinh theo ban ké bén canh ngam ciing vao momen ubn lén
nhét tai gitra nhip va dugc xéc dinh theo cong thirc :
- Momen ubn tai trong tAm cia 6 suon (axb)
M" =oxnxP,xa’

Trong d6 :

+ o 12 hé sb phu thude vao ty s6 a/b.Ta c6 a/b = 0.5/0.5= 1
—> tra bang 2.1/62 séch thi cong chu véi hé s (a/b=1)
Tacd a=10.0513

+ Pya: 4p luc ngang qui dbi trén chiéu cao biéu dd ap lue.

Ptd mEd— q
H e —— i
Trong do: — O{T
F,q: Dién tich bidu dd 4p luc
Fm=Pmaxx(H»~—R)+—12—x(q+Pmax)xR ] = |
= 3770x(1.1822—1)+—;—x (400 +3770)x1 E—
=2772(kG / m) o Pmox
—>P, = Fa _ 2772 _5324.7%G /m?
H 11822

> M*  =0.0513%x1.3x2344,7x0.5* =39.092 (kG.m)

Momem khéng ubn ctia Im bé rong tAm thép ban:
bxh®> 100x0.4°
W\ = =
' 6 6
Kiém tra cudng d¢ cua ban thép:
Diéu kién:

=2.67(cm’)

G — Mmax < R
max W — tu

X

Trong do:

SVTH: DO THANH VAN

TR Ta cuong do tink todn ca thép khi chiu ubmRu=2106¢kG/em)
M . 39.092 x10°
O T T 267

X

=1466.96 <R, =2100(kG / cm”)
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- Kiém tra do vong cua thép ban:
4
f=B xw———%:; <[t]= Eéa(déi v6i mat bén)
Trong dé:
P, : 4p luc quy ddi khong tinh luc xung kich
+ B 1 h¢ s6 phu thude 1§ sb a/b = 0.5/0.5 = 1
=> tra bing 2.1/62 séch thi c6ng cu voi hé s6 (ab=1)
Taco:
O B=0.0138
i a=50cm
O &= 0.4cm chiéu day coa thép ban.
[0 E 12 modum dan héi E = 2.1x10%kG/em?)

4
£=0.0138x S2HMT230_ 15
2.1x10° x0.4°
[ ]:ml——:l)gzo.éicm
250 250

—>{=0.15<[f]=0.4
=> Viy diéu kién dugc thda man.

2.2.3.5 Kiém toan kha ning chiu lye cia thép swon ngang:
- Cdc thép suon ngang dugc xem nhu 1 dim lién tuc ké trén cic i 1a cac thép
suon dung
- Thép sudm ngang chiu ap Jyc cda bé tong lon nhét c4 chidu dai thanh thép.Vi viy
momen udn & cdc tiét dién cia no (trén 1m bé réng) dugc xic dinh theo céng

thitc sau:
212 2 22
M"max - nql a b + an-_ = nlexb 3a b
8 12 ‘ 24
Trong dé:

+ a: Khodang cach gitra cic thép suon ding a=500mm = 0.5m
+ b Khoang cich giita cdc thép sudn ngang b=500mm = 0.5m
+ Poac: Ap luc 16p nhét cia bé tong tac dung l1én surdm ngang.
+ QI = Pma. Xb

- Momen 16n nhét tai giifa nhip la:

2 2 2_ 2
M" =nxP xbx(if—azurij:1.3x3770><o.5x(3xo'524 0.5 ):51.05(1{(3.111)

max max
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ql

sl

a L Q

R
Hinh : So dd tinh sudn ngang va sudn doc coa tAm véan don cla van
khuon thép sb 1.
- Chon thép sudn ngang l1a loai thép goc L7 5x75x5 ¢6 cac thong s sau day:
+F = 7.3%cm’
+J,=39.5cm*
+i,=231cm
+ W,= 17.1cm’
+z=2.02 cm
- Kidm tra diéu kién v& cudng do:

M
p— max
o, =2 <Ry

max

+ R,: 1 cudng d6 cia thép khi chiju udn: R,= 2100(kG/em’)
M, 51.05x10°

o, =—mm e =208.55(kG/ em?) <R, =2100(kG /cm®)
W. 17.1

=> Viy diéu kién cudng d6 clia thép suon ngang duge thda man

2.2.3.6 Kiém toan kha ning chiu lyc ctia thép swon dirng:
- Cac thép suon dimg duge xem nhu la dam lién tuc ké trén che i 1a cac thép
suon dang
- Lyc phan bd co hinh réng cua gbm cac biéu dd tam gidc can chidu rong day b va
chidu cao 13 Pyg.b dé don gian ta quy doi vé hinh chit nhét.
_ P xb_2344.72x0.5
2 2
R=gqx((2a-b)=P  xbx(2a-b)= 3770x0.5x(2x0.5-0.5) = 942.5(kN)
. Momen udn tai giita nhip dugc xéac dinh theo cong thirc sau day;

q, — 586.18(kG /m)

—

B(i-1) (i i .
Mumax :nR (1 )H_b Lﬂfﬁ +Hq2 B
4 4 8 8

~_ Trong do:
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+ 1 : 14 56 khoang trong chiéu réng B => i = 4
- Momen 16n nhat tai gitta nhip la:

2x(4—1 2 )
M“max=1.3><942.5x[_x~(4—%)—0.5x(4:-—%éﬂ+1.3x586.18><28—

=304.44(kG.m)
- Kiém tra didu kién vé cuong do:

_ max_ o~
max - Ru
X

+Ry: 1a cudng d6 cia thép khi chiu ubn: R,= 21 00(kG/cm?)
_ 304.44x10?

cYmax - 17.1
=> Vay di€u kién cuong dj cua thép suém dimg duge thoa min

=1780.34 <R, = 2100(kG / cm?)

2.2.4 Tinh toAn vin khuén than try:

2.2.4.1 Ciu tao van khuén than tru:
- 8t dung vén khuén lép ghép bing thép c6 chidu day Smm.
Céc nep ditng va ngang dugc 1am bing thép hinh L75x75x5mm,
Dién tich mit cit ngang than tru F=9.38;:2.
Kich thuée tru nhu hinh vé sau :
70 5600 L0

)!
2.2.4.2.1 Kiém toan tén lat:

- Dung mdy trdn bé tong dung tich Im> ¢6 ning suat N=10.64 (m*/h)
- Chicu cao ctia bé tong db trong mot gio 1a:

h=to_ 1084 c6om)

B2 2a gyt &7
= H=4xh=4x0.66=2.65(m)
Xac dinh ap lyc cta bé tong tuoi:
= P =nx(q+7, xR)=1.3x(400 + 2500 x1) = 3770(kG /m?)

max

Ban thép cia van khuén duge tinh theo ban ké bén canh ngam cing vao momen ubn lén
nhat tai gifta nhip va dugc xdc dinh theo cong thirc :

1400

2.2.4.2. Tinh todn van khuén II:
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500

774
R

- Momen uon tai trong tdm clia 6 swon (axb)
M! =oaxnxP,xa’

Trong do6 :

+ ;12 hé sé phu thude vao ty s& a/b Ta cod a/b 0.5/0.5=1
=> tra bang 2.1/62 sach thi cong cAu v6i hé s6 (a/b=1)

Ta co6 a=0.0513

+ Py: ap lyc ngang qui dbi trén chiéu cao biéu do ap luc.

p, =1t

ul
H ot

Trong d6 : | :i\mI

Ftd Dién tich biéu do ap luc

Fy =P . x(H- R)+ x(q+Pm)xR T

= 3770x(2.65—1)+5x(400+3770)x1 —
Pmgx
= 8302.63(kG / m) R —
F, _8302.63
H
- M"  =0.0513x1.3%3133.97x0.5* =52.25(kG.m)

max

5P, = =3133.97 (kG /m?)

Momem khéng ubn cia Im bé rong tAm thép ban:
_bxh®  100x 0.4’
5 q_ 6 -
Kiéim tra cuong dd cla béan thép:
Piéu kién:

=2.67(cm")

Gmax = —M—m § Rl]
WX
Trong do:
+ Ru : [a cuong dd tinh todn cta thép khi chiu ubn,Ru = 2100(kG/cm”)

M 5225x10°

e = 2220 1950:42 <Re-= 240

o
T
e

max Wx 2.67 7
- Kiém tra d6 vong cta thép ban:
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£

f=PBx f;; X8 <[f]=—~ (déi vei mat bén)

x &’ 250
Trong doé:
+ P, dp luc quy @i khéng tinh luc xung kich
+ 3 1a hé s6 phu thude ty sb a/b = 0.5/0.5 = 1
=> tra bang 2.1/62 sach thi céng ciu véi hé sb (a/b=1)
Tacod:
L3 $=0.0138
[ a=50cm
0 8= 0.4cm chiéu day cua thép ban.
O E la modum dan héi E = 2. lxlOG(kG/cmz)

4
£=0.0138x 221339735076 o 01em
2.1x10° x0.4°
[f]= _L_100 =0.4cm

250 250

- =0201<[f]1=04
=> Viy diéu kién duoc thda man.

2.2.4.2.2 Kiém toan khi niing chiu lye ciia thép suwon ngang:

- Cac thép sudn ngang dugc xem nhu 13 dim lién tuc ké trén cac gbi 1a cac thép
suon ding

- Thép sudon ngang chju ap luc cta bé tong lon nhét ¢a chiéu dai thanh thép. Vi vay
momen udn & céc tiét dién ctia né (trén Im bé réng) duge xéc dinh theo cdng

thirc sau:
2 2 2 7 1.2
M.umax = nql a b + nq-—l)_ = rlPll'la,\b 33 b
8 12 24
1rong do:

+ a: Khoang cich gifra cic thép sudn ding a=500mm = 0.5m

+ b Khoang cach giita cdc thép sudn ngang b=500mm = 0.5m
+ Poa: Ap luc [6p nhét cia bé tong tac dung Ién sudn ngang.

+q,=P_ xb

- Momen Ién nhét tai gitra nhip la:

max max

212 2 g2
M"® =nxP_ xbx (3’—‘324—-1?~MJ=1.3><3770><0.5><(3X0'524 0.5 J:51.05(ka)
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ql

Q a

R
Hinh : So dé tinh sudon ngang va suon doc cla thm van don cha van
khuén thép s 1. '
- Chon thép sudn ngang [a logi thép goc L75x75x5 ¢ cac thong sé sau déy:

+F = 7.39cm’

+J,=39.5cm’

+i,=231cm

+W,=17.1ecm’

+z=2.02 cm
- Kiém tra diéu kién vé cuong dg:

v =-w---M““‘" <R,

+ Ry: 13 cudng do ciia thép khi chiu uén: R, = 2100(kG/cm?)
M,. 51.05x10?

— max

o =
"W 17.1

X

=298.55(kG/em®) <R, = 2100(kG / cm?)
=> Viy didu kién cudng dd cia thép suon ngang dugce théa mén

2.2.4.2.3 Kiém todn khi niing chiu lic ciia thép swon dirng:
- Céc thép sudn dimg dugc xem nhu 13 dim lién tuc ké trén céc g6i 13 cac thép
sudn ding
- Luec phan bb ¢o hinh réang cua gbm cac biéu db tam giac can chiéu rong day b va
chiéu cao 1a Pyg.b d€ don gidn ta quy doi vé hinh chir nhat.
~_Pyxb  3133.97x0.5
=
R=qx{(2a-b)=P_ _ xbx(2a-b)=3770x0.5x(2x0.5-0.5) = 942,5(kN)
- Momen udn tai giia nhip dugc xdc dinh theo cong thirc sau day;

=

q, = 783.492(kG / m)

rB, _]\ P — 5
M“]l’lﬂV - nR (I ) - b 1““ - -.1-_—*2 + nq'? ?—
‘ 4 4 8 © 8
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Trong do:
+ i . 14 s0 khoang trong chiéu rgng B =>1=3
- Momen Ién nhat tai gitra nhip la:

2x{3-1 2 52
MY . ﬁ1-3x942-SX[mﬂz—)—0.5x[%_w§%3]]+i.3><783.492x1;

=286.46(kG.m)
- Kiém tra didu kién vé cudng do:

M
Gmax = o $ RH
W,

+R,: [a cudmng do cia thép khi chiu ubn: R, = 2100(kG/cm’)
_ 286.46x10°

Emax

=1675.23 <R, =2100(kG / cm?)
=> Viy diéu kién cuong do cta thép suon ding dugc théa min

2.2.4.3 Tinh toan van khuon III:

THEP BAN DAY 4mm

/: £

T T 7 L{E)

= / 2

P 15}

e r

s

- 0

™~

- d

S| = @

| — 4| a

Lk

T

&2 =

L >
[Eg]

500 | 500 | 500
1500 i

T T

2.2.4.3.1 Kiém toan ton lat:

Ban thép ctia van khudn dugc tinh theo ban ké bon canh ngam cing vao momen uén 1on
nhat tai gitra nhip va dugc xac dinh theo cong thirc :

TR

- Momen udn tai trong tdm cia & suon (axb)
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M =axnxP xa’

max

Trong dé :
+ o 1a hé s6 phu thudc vao ty s6 a/b.Ta c6 a/b = 0.5/0.5= 1
=> tra bang 2.1/62 séch thi céng ciu vdi hé sb (a/b=1)
Taco a=0.0513
+ Py: 4p luc ngang qui déi trén chiéu cao biéu dd ap luc.
P, = & 4

H T

Trong dé : i azF

F4: Dién tich biéu df") ap luc
Ftd ma\ X(H R)+ X(q+ max) R

m3770x(2.65~1)+~§x(400+3770)x1 1 |

= 8302.63(kG/m)

E, _8302.63
H
— M, =0.0513x1.3x3133.97x0.5> = 52.25 (kG.m)

Momem khang udn ciia 1m bé rong tAm thép ban:
bxh® 100x0.4°
Wm0 ) 67 (em?)
6 6
Kiém tra cuong d ctia ban thép:
Diéu kién:

P, = =3133.97(kG/m*)

M
_— tmax
= <R,

cS‘ma\
=W
Trong do:
+ Ru : [a cudmg d6 tinh toén ctia thép khi chiu ubn,Ru = 2100(kG/cm?)
2
cs-m'ax = %&X_ = w = 1959.42 < Ru = 2100 (kG / sz)
"W 2.67

- Kiém tra d6 vdng cia thép ban:
P, xa’

f o= Bx -t B -

<[f]= ——;—(dm véi mit bén)

Trong do:
P, : 4p lyc quy dbi khong tinh lyc xung kich
+ B 1 hé sb phu thude ty sé a/b = 0.5/0.5 = 1
=> tra bang 2.1/62 sach thi céng clu véi hé sb (a/b=1)
Taco :
O B=0.0138

U a=50cm
O &=0.4cm chidu day cua thép ban.
O E la modum dan hdi E=2. IXIOG(kG/cm )
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4
£20.0138x 221339790 _ 6 201em
2.1x10" x0.4
1 _ 100
[ ] 250 250
. - f=0201<|f]=04

=> Vay diéu ki¢n dugc thda mén.

=0.4cm

2.2.4.3.2 Kiém todn kha niing chiu lye cia thép sudn ngang:
- Céac thép sudn ngang duge xem nhu la dim lién tuc ké trén cac gdi la céc thép
sudn dung
- Thép suwdn ngang chiéu ap luc cua bé tong 16n nhit ca chiéu dai thanh thép.Vi
vy momen udn & cac tiét dién cta né (trén 1m bé rong) dugc xéc dinh theo cdng

thirc sau:
2 2 2 2 2
M“]I'I'!X - nq] a b +an—~ = an'lxb 3a b
‘ & 12 ’ 24
Trong d6:
+ a: Khoang cach giita céc thép sudn dimg a=500mm = 0.5m
+ b Khodng cach gita cac thép suon ngang b=500mm = 0.5m
+ Puac  Ap luc 16p nhét cia bé tong tac dung 1€n suon ngang.
+ ql = PrnzL\' X b
- Momen 16n nhét tai gitra nhip la:
L Y 2 2
M, =nxP xbx 3xa = ) ) 543770x0.5x] 2202 702
’ ‘ 24 24

=51.05(kG.m)

Hinh : SU a6 tmh suon  ngang v va suon doc ctia tAm vén don cia van khudn thép s6 3

H 1
IiiHi"lll

14 Ciidii vai Knudsh aunh G4n ubu_y CLoUng U -..j, sall ngang, Lon 'JE':;;,; all _.':'::15 UL LRL L LR

N Ién vong van khuodn.
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nxrxD _mnxP, xaxD 1.3x3770x0.5x1.4 = 1715.35(kG)
2 2 2
H>2a=r=P, xa
Ung suft phdp tac dung 1én tAm theép :
M. N

O-max — . Imax +—
W F
. Chon thép sudn ngang la loai thép goc L75x75x5 ¢b céc thong sb sau day:
+F =7.3%cm’
+ J,=39.5¢m”
+1i,=2.31cm
+ W, = 17.1cm?
+2z=2.02 cm

- Kiém tra dicu kién vé cudng dd:

N=S=

Gma_x :.N_I_m&+E$Ru
W F

X

+R,: 12 cudng d6 ciia thép khi chiu udn: R, = 2100(kG/cm?)

2
o = 51'(1)f]>‘110 . 177125’5 - 530.656(kG /em®) <R, = 2100(kG / cm?)

=> Viy diéu kién cudng d6 cha thép swdn ngang duge thda man
+ Kiém tra d§ vdng ciia thép sudn ngang.

4
P, xa

- 127xEx]
Trong d6: P, =P, xa=3770x0.5=1885(kG/m*)

J=J =39.5(cm")

max

a=>50cm
4
Suy ra f = —o02X30 ~0.011em <[f]= -2 =2 _02¢m
127x2.1x10°%x39.5 250 250

=> Vay thdéa min diéu kién do vong.

2.2.43.3 Kiém toan khé ning chiu lye ciia thép swon dirng:
Thép suon dirng chiu tai trong :

Trong d6 : Pmax 13 4p hre ngang 16n nhét cia bé téng tuot.

Trng 8
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=> P__=nx{(q+y, xR)=13x(400+2500x1) =3770(kG / m*)
TacoH=2.65m>b=0.5m
- Momem 16n nhét cia sudn ding :
« _ P,xa® 1885x0.5°
- 10 10
- Chon thép suon dirng 12 loai thép goc L.75x75x5 ¢6 céc thong s6 sau day:
+F =7.3%m’
+ ] = 39.5¢cm*
+1, = 2.31cm
+ W, = 17.1cm’

+z=2.02cm
2
Suyra: g, = M@w‘ = ﬂ%& =275.6(kG/ mz) <R, =2100(kG/ cm2)

=> Vay thoa man diéu kién

=47 13(kG.m)
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