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TRUONG DAI HOC GIAO THONG VAN TAI TP.HCM
KHOA CONG TRINH GIAO THONG

a A A
B0 mén Cau ham

PHU LUC GIAO SO LIEU LUAN VAN TOT NGHIEP

CHUYEN NGANH THIET KE CAU
LGP CD13DN - CD13DT - CD13TA - CD12CM KHOA 2013-2018

Hovatén SV : Trdn Qubc Trung ~ Ma s6 SV : 1331110076 Lép : CDI3DT
1. SO LIEU BAT BUQC

Tai trong thiét k& : 0.65HLO3 va tai trong bd hanh 300K g/m2
M dé dia chét . 6_Dia Chat

IL SO LIEU TU CHON: GVHD va SV chon mot trong cac phuong 4n sau: (danh ddu dé chon)
II.1 Nhém cdu co ban :

Tén dé tai :
N N - Thlet ke cau dam thép lién hop ban bé tong co6 cht thép, nhip gian don.
Chidu dal toan dam r 36m Cagﬁpng vV

~

B2 ron rong phén xe chay : 9.5m Bé rong 1€ bd hanh Kh(‘)ng 618 di?@ B

I1.2 Nhém cdu ndng cao : danh dau vao 6 dé chon mét trong cdc dé tai sau .

Th1et ke cau ddm dam im hp phén doan lap ghép trén da gido di dong, nhip gian don. R

pmeﬂal_ t_oarliaﬂ o+ 22m Fﬁap song : Song cap VI L

Bé rong phin xechay  : 10m |B& rong 1& bd hanh @ 2x1.5m

Thiét ké chu dam ban Iap ghép nhip gidn don. e -

Chiéu dai toan ddm @ 18m Cap song - 3 Song cap VI B

Bé rong phan xechay : 8.5m Bé rong 1é bd hanh . Khong co 1 di bQ

T}net ké cau BTCTDUL nhip lién tuc thi céng theo phuo'ng phap duc hang cin ba banc - e

ghlﬁ dai1 n@ chinh @ 79m o Cap song . Séng cap II B

B& rong phan xechay : 11.5m B rong 18 bd hanh : 2x0.75m

Thlet ké cau dam thép lién hop ban. BTCT nhip lién tyc. . N

theu dai nhip chinh  : 69m _TCap song 4 Song cap II i |

Bé rong phan xechay  : 13.5m Ee rong 18 bo hanh : Khéngcd & di bo

Thiét k€ cu vom ong thép nhoibé tong. il U

Chidudainhipchinh  : 59m  |Chpsong . SongefpIl

B& rong ph??m xechay : 10m Bé rong 1€ bd hanh @ 2x1.5m

Thiét k& céu dan thép. P B e v

Chiéu dai nhip chiph  : 9lm Cap song . Song cApl
s B&mngp.hanxe chay : 9.5m B2 rong 18 bd hinh @ 2x1m

Thlet ke cau dam BTCT DUL nhip lién tuc, , duc trén da gido di dong SO AN e 1

Chiéu dai nhipchinh  : 64m  [cépsomg ¢ Songeapll

B rong phan xe chay  : 10m B2 rong 18 bd hanh  : Khéng c6 1& di bd




Thiétkécéudﬁyvéng e
Chiéu dai nhip ¢ chinh 2;42111_ . (Cépséng : Séngcépl

B rong phan xe chay 19m Eé rong 1 bd hanh 2x1.5m
Thletkecaudayvong e
C]ueu dai nhip ch chinh 726@1 s ‘Cép song ~: Séng cfi_p_]i -
B2 rong phan xe chay 14m Bé rong 18 bo hanh 2x1m

11.3 Logi cdu khdc : Theo d& xuit cia giao vién huéng dan,

TELAB L .ot s mrms s s Sioss s e e e e se st
Chidu dai ........................ Bé rong xe chay: ... Bé rong I€bo hanh: ...

III. MAT CAT NGANG SONG: GVHD va SV chon mét trong cac mit cét song sau:
L1 Mt cdit séng va s6 lidu thuy vén (1): MNCN : 22.64m

MNTT 21.0Im

MCTN 17.95m
CDTN 23.16 22,11 19.9 15.99 13.22 15.79 19.2 23.11 24.16
CLLE 18 | 18 [ 18 | s 18 8 18 18
T/COC Cl C2 C3 C4 C5 Cé C7 C8 c9
111.2 Mdit ciit séng va sé liéu thuy vén (2): MNCN 27.0lm

MNTT 25.18m

MCTN 21.22m
CBTN 26.88 27.14 23.22 19.21 12.38 18.61 23.52 26.14 27.68
CLLE 27 27 | a1 | 27 27 27 27 27
T/COC Cl1 C2 C3 C4 Cc5 Cco6 C7 C8 C9
1.3 Mt cit song va s6 liu thity vén (3): MNCN : 34.2m

MNTT 30.04m

MCTN 27.66m
CBTN 35.74 32.65 27.42 22.52 12.74 22.02 26.72 33.55 34.74
CLLE | 88 | 88 88 88 88 88 88
T/COC C1 2 C3 C4 C5 C6 C7 C8 C9

Giao vién huéng din Tp. HCM ngcy 28 thing 12 ném 2018
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. Hgs61réng: g = 081l
Poset  B= 017
- Ldp 3: Sét gdy (CL-CH), miu x4m den, xdm xanh, ddy 18p kep cdc tep bdt. Trang thai
rit cling - rin, B& day Idp nay 12 7,1m (DS4) v2 ©,7m (D83). Céc 16 khoan con Iai chira
khoan hét 18p nay.
Mbt 56 chf tiéu cd 1§ cia lop niy nhi sau:
Lycdinh: C= 0415kG/em®
Gécma sidt: o= 1632
Dung trong: y=  [,90g/cm’
Hé s8tdng: g,= 0,882
Bj sét: B= 022
- Ldp 4: Cdt sét (SC-SM) miu x4m — x4m niu. Trang thai rdt chat. Bé day l8p1a 11,5m
{. Cdc 18 khoan cdn lai chua khoan hét 18p nay.
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LOI CAM ON

Sau 3 thang lam dd 4n tét nghiép, dugce sy gitp d nhiét tinh cta giao vién huéng

dan 1a Thiy Nguyén Vin Hién, quy thdy cb trong t4 bo mon va ban be, ... cing vl viée

vin dung nhitng kién thirc da dugce hoc tir trude dén nay, em da hoan thanh db an tot nghiép
ctia minh.

Trong qué trinh lam dd 4n, em nhan thiy céc kién thirc thiy co da truyén dat 12 hét
sitc can thiét va quy bau. D6 chinh 13 hanh trang cho em vitng budc vao cudc sbng va chip
canh cho em thuc hién nhiing wéc mo cua minh.

Pé virng chic hon trong budc duong ké tiép ctia minh thi em can phai khéng dinh minh
thong qua l4n bao vé nay. Chinh vi thé em rit mong nhan dugc sy tng hd va giup do coa
quy thy c6, ban be.. . dé dd an tbt nghiép ctia em dugc hoan thién. Trong qua trinh lam dé
tai, mic du em da cb ging hét strc nhung han ché v& kién thirc ban than ciing nhu vé thoi
gian nén khong tranh khoi c6 nhitng sai sot.

Cubi cung, em xin chén thanh cam on sy chi bao 4n cin cia Thiy Nguyén Tuén Anh, cing
toan thé quy thy co trong bd mon va ban be d3 nhiét tinh giup d& va hudng dan em trong
thoi gian 1am d6 4n t6t nghiép.

vé phan minh em xin hita s& hét stc c¢b ging mang nhitng kién thic dd duoc hoc aé
vén dung vao thuc té gop phan cong strc nhod bé clia minh vao cong cudc xay dung va abi
méi clia nganh giao thong van tai nude nha.

Tp H6 Chi Minh, ngay 04 thang 04 nam 2019

Sinh vién:

TRAN QUOC TRUNG




PHAN MO DAU : TONG QUAN...c.ctiriiurennersisinnisssesnsssintsnssssissss s 1
CHUONG 1 : SO LIEU THIET KE covvvvrrsssrrsrsssssmmssmsssssssssssssssssssssssssssssssesssssssisssimssises: 2
1.1. Bidu kién tu nhién khu vuc xay dung CALL e oesseeereeeeesasesessessnesbeean e e s basane s e s s nesane 2
T N\ ———— RSP 2
112, BT THQNIE: eeerernssessssessossssessssessssssssssssessisssss s s st s s 2
1.1.3. Két qua tinh toan thiry vén cong HEITIR: 1veerveeeeveeneessnserssessaessnessasasssnssssassnpnenanassases 3
BTG Y . P—————e NS 3
1.1.5. TROY VAN covveereccssssssnsssssssssessssonsssnssssssstsissssssnsssssssssssessssesimmisismasstanassssssssssnnsssss 4
CHUGONG 2 : KHUNG TIEU CHUAN AP DUNG ..covvremmmmmssasmsssssssssssssssssmsasssssssssssses 5
CHUGNG 3 : CAC PHUONG AN THIET KE covveecevessisssssssmsssssmssessssssssssssssssssssassssiees 6
3.1, PRUONE A1 1 .vvruevereecsnrmsnsssssesissssssss st ssss s s s s 6
3.2, PRUONE &1 27 .vvoevereeesesmssissmssssessssssissssssssssssssssisssssasssassstasssesssssamssssmssasss s sssssenss 8
PHAN 1 : THIET KE SO BO VA LUA CHON PHUONG V4, TP —— 11
CHUONG 1 : THIET KE SO BO PHUONG AN Lucccccisissmssssmmunisssssssissssssssssssssssseses 12
1.1, S8 61 DA AU wovvvoreeresssssseessassosssssssssssssssassessssssmssssssessssssmmissssssss s 12
1.1.1. Chon SO b8 K&t CAU NNIP: cvevevrerssssssssssmmensssssssssssssssssssssssmssssssssss e 12

1 1.2, Thidt K& thOGE NUGC. ..eerseersesesesesssssssssssssssssssssssssssssssssssssssmmsms s 12
1.1.3. LM CAIL. +evevreecrereresesesseressssrssssssssssssssssarensassassnsssssssstsassasustasssisssasasmssasassssssssseres 13
1.1.4. Lan AN DE ONE. oveveerseermreaserssssasisessmssssmmsmsssss st st 14
1.1.5. BAN MIL CAUL 1uvervrsrererseaersmensssessesssssassssstsssissussimsssassssssess st sssnsssss s sssesees 14
1.1.6. Kich thuee dAm theD: .....umeerermmesrersssssssesesssisssismsssssssssmsssss syt 15
1.1.7. KDE €O AN rvvererereerersmmrmsssssssssssssssssimssssssstssssssansassssssassesstanssssssssssssssssesssrsssssnss 13

1 1.8, GBL CRUL vvvvvmeeesseseeemessssssesssssssssssssosssssssssssassssbasEse s R RS 16
TR o N T 16

1 110, MG CRULE .o vvvseesssssenssossesssmmsesssssssssssssssssssssassssissssssssasamssssssasessassssssnsiassssssassassssss 17
1111 T UL cooveveresseseessses s 00 18

1.1.12. CAU T80 MONE, ovrveersririrssmssssnesessissstsasasessresss s st st 19
R B EI oy ) L A——————————E 20



IR B R 20
12,2, D01 VL NED: oo 21
1.3. Téng hop khéi lugng céc hang muc chinh. ..o 21
1.4. GIAL PhAP KEt CAU. w.vvvvvvovceccereecesoereoeeoeseooooooo 22
1.5. Phuong 4n thi cong eht a0 ........ccooeeeeevcooorsococcccrseso 28
151 TO GhGC thi CONE.....roceecvrovcsroeoeseseeeeooeeoooooo 28
1.5.2. Cong ngh¢ thi cong coc khoan nhdi BTCT.........ooo 29
1.5.3. Thi ¢dng tru, M6 T1, ML ...cccccccerevimormeeseeeenseesooooooooooo 29
1.5.4. Trinh tu thi céng két cAu NDED: oot 32
1.5.5. Cong tac khe O Giin......vvecoooccccrivcrorronnoeesevoro 33
1.5.6. Thi cbng lan can, Iép PR 33
1.3.7. Thi cong Qudng 2 dau CA........ccooeovovmveeoeeoeeseoesoooo 33
CHUONG 2 : THIET KE SO BO PHUONG AN 2estersrinsesessssssnsssesssensassnssenenessens 34
2.1 01U ban QAU oot 34
2.1.1. Chon 50 b két cAu nhIP: ...cecvevvveroreeeoseeo 34
2.1.2. TRiEt k& thOAL NUOC. -.cvvevveerrecorseoeesoeoesseoeooooooo 34

2 L3 LaN €N oo 35
2,14, BN ML CAU v sooesoseese s 36
215 DM Lottt e 37
B L 40
2.17 GO1 CAU. vt 41

E R L 41
21,9, MO CAUL e eseeseeeseeeeeoeoeooeoooeosee 42
2.1.10. Tru clu: e A7
2111 CAU 8O MONG. oo 45
2.1.12. Coc Khoan nhdi. ...uvveveeeceeeveveeseeveoeeseeeosoooooo 45
2.2, VEUHEU ST QUNG. ....ooovvveecetensesssee oo oo oo 45



020, DB VO NG eerrrererssssssssesessssssssss s R 46

2.2.3. D81 Vi CAP DUL.crvsseversmeeesssmmsssssssssssssssssssss st 46
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PHAN 1

THIET KE SO BQ VA SO SANH LUA
CHON PHUONG AN
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CHUONG 1: SO LIEU THIET KE GVHD: TS.NGUYEN VAN HIEN

CHUGONG 1 : SO LIEU THIET KE
1.1. Pidu kién tw nhién khu vue xay dung chu:
1.1.1. Dia hinh:

Poan tuyén Québc 16 1A di qua tinh Hau Giang c6 cao do trung binh tir 1.5m dén
3.0m.

Chu Dét Sét bac qua kénh D4t Sét. Bé rong long rach tai vi tri xdy dung ciu la
54.28m.

Khu vyce xay dung cAu c6 dia hinh bing phing, 12 khu vuc tép trung din cu dong
dtic. Khi thi cong phai lia chon céc bién phap thi cdng phu hop nhim han ché anh hudng
dén doi sbng va sinh hoat clia ngudi dan & khu vuc xdy dung cong trinh.

1.1.2. Khi twong:

Tinh Héu Giang nam trong vung ddng bang nam bd, mang ddc diém khi hau nhiét
déi gio mua. Cac chu trén QL 1A thudc tinh Hau Giang déu chiu anh hudng cua hé théng
song phu luu CAn Tho, dong chay céc kénh rach [én xubng twong dbi 6n dinh.
1.1.2.1. Nhiét do khong khi:

Nhiét @6 khong khi trung binh la 26,8°C, chénh Iéch nhiét do trung binh thang noéng
nhét va thang lanh nhét vao khoang 1-8°C.

Nhiét do trung binh cao nhét:  30,7°C
Nhiét do trung binh thdp nhit: ~ 24,0°C
Nhiét d6 cao nht trong nam: 36,0°C
D6 dm khong khi:

Bién trinh d6 4m trong ndm twong Gng voi bién trinh mua va nguge voi bién trinh
nhiét d6. Thai ky mua nhiéu do am 16n va nguoc lai.

Do Am trung binh ndm khoang 84%. Vao mia mua, 6 4m khong khi twong d6i cao,
trung binh khoang 87%. Mua kho d6 4m giagm xubng trung binh khoang 78%.
1.1.2.2. Mua: |

Tinh Héu Giang nim trong viing mua XVIIL Phén b6 mua trong ndm tap trung
tir thang 5 dén théng 11, 1a thoi ky thinh ctia gié mua Tay — Nam; tong luong mua
cua cac thang nay chiém tir 90295% luong mwa nam. Nguoc lai, tir thang 7 dén thang

4 nim sau 1a thoi ky thinh coa gié Dong; lugng mua twong d6i it, chi chiém 5+10%

téng lwong mua ndm.
Sb ngay mua trung binh trong nam 13 120 ngay dém.

Lugng mua trung binh ndm tai tinh Hau Giang la 1712.4mm. Luong mua ngay
16n nhit 1a 182mm.

/
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CHUONG 1: SO LIEU THIET KE GVHD. TS NGUYEN VAN HIEN

1.1.2.3, Gié:
Téc do gi6 trung binh trong khu wve thay dbi tir 1+4m/s. Hudng gi6 chinh [a hudng
Téy - Nam. Mua khé ¢6 &nh hudng cla gié mia Péng - Bic, Mua mua, gid Tdy - Nam

mang theo hoi nude gy ra mua nhiéu. Téc d6 gio 16n nhat do duge tai tram la 24m/s.

1.1.3. Két qui tinh todn thiy vin cong trinh:

Vi tri xdy dung cdu nim trén kénh Dét Sét thudc phu luu séng Cén Tho. Qua két qua
khéo s4t va tham khao s liéu tram Cén Tho, M§ Thuén va Dai Ngai, s0 [iéu muc nudc
tinh toén tai ciu D4t Sét nhu sau:

Muc nude Hie, :2.02m

Muc nué6e Hsy, :1.68m

Luu lugng Q : 229.6m’/s

Van tbe Vi, : 1.83m/s
1.1.4. Pia chit:

Qua céng tdc khdo sat hién trudng va thi nghiém trong phong céu trac dia tAng cua
khu vie xdy dung cu gbm céc 16p sau:
- Lép 1A: Sét 13n hiru co (OH), mau xdm xanh — x4m den, rit mém. B3 day 16p thay
dbi tir 5,7m dén 9.6m.

Mot 6 chi tiéu co Iy cta lop nay nhir sau:

Lucdinh:  C= 0.050 kG/cm?
Gécmasat: j= 2052

Dung trong: g=  1.47g/em’
HésbrBng: ep= 2.288

Do sét: B= 171

- Lép 1B: Sét 14n hitu co (OH) xen kep cat bui, mau x4m xanh, rit mém (trong tAng
kep nhidu cit bui, v sd 6c). BE day 16p thay dbi tir 5.5m dén 8.9m,
Mbt s6 chi tiéu co Iy ctia 16p nay nhu sau:

Lycdinh:  C = 0.058kG/cm?
Gocmasiat: j = 3050

Dung trong: g = 1.65g/cm?
Hesbrbng: ep= 1.465

D sét: B = 1,610

- Lop 2: Sét gay (CL), ndu vang - nau hdn g loang xAm tring, rit cing (d6i chd idn
nhic¢u bui). B€ day thay ddi tir 8.4m dén 17.8m.
Mot o chi tidu co ly cia [6p nay nhu sau:

Lucdinh: C= 0.380kG/cm?
Goc masat: j= 17%29°
Dung trong: g=  1.93g/cm3
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0.811
0.17

Hé so rong: o=
Do sét: B=

GVHD: TS.NGUYEN VAN HIEN

- Lép 3: Sét gly (CL-CH), mau xdm den, Xam xanh, day 16p kep cac tep bot. Trang
théi rt cing — rén. B& day 16p ndy 1a 7.1m (DS4) va 9.7m (DS3). Cic 15 khoan con

lai chua khoan hét 16p nay.

Mdt sb chi tiéu co Iy ctia 16p nay nhu sau:

Lucdinh: C= 0.415kG/cm?
Gocmasat: j=  16°32’

Dung trong: g=  1.90g/em’
Hé sbrong: eo= 0.882

Do sét: B= 022

- L&p 4: Catsét (SC-SM) mau xam — x4m néu. Trang th

Cé4c 16 khoan con lai chua khoan hét 16p nay.

1.1.5. Thiiy vian:
Muc nudce sdng thAp nhét

Muc nude sdng cao nhét
Muyc nudce thong thuyén

Miit cit ngang song:

++17.95 m.
:4+22.64 m.
:4+21.01 m.

4i rt chat. B& day 16p 1a 11.5m

||

CDTN 23.16 22.11 19.9

15.99 13.22 15.79

19.2

23.11 24.16

CLLE [ s [ 18 | 18

[ s [ 18 |

18

8 | 18 |

T/CQC Cl C2 C3

C4 C5 Co6

C7

C8 C9

Qui md cong trinh thiét ké:
Céu dugc thiét k& vinh citu.
Céc thong sb thiét ké:

Bé rong cAu: 10.5 m

B2 rong phan xe chay: 9.5 m
Lan can: 2x0.5 m

Chiéu dai toan ddm: 36m

Tai trong thiét ké: 0.65xHL93.

SVTH:TRAN QUOC TRUNG

MSSV: 1331110076
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CHUONG 2: KHUNG TIEU CHUAN AP DUNG GVHD: TS.NG UYEN VAN HIEN

CHUONG 2 : KHUNG TIEU CHUAN AP DUNG

Céc tiéu chuan ap dyng:

Quy dinh khoan tham do dja chit 22 TCN 259-2000.

Quy pham do v& dia hinh 96 TCN 43-900.

Tinh toan dong chay i 22 TCN 220-95.

Quy trinh thiét ké 40 duong mé&m 22 TCN 211-06.

Tham khao Tiéu chudn thiét ké cu 22 TCN 272-05.
Tham khao Tiéu chuén thiét k& duong TCVN 11823:2017

Quy trinh céng nghé thi cong va nghiém thu mit duong bé téng nhua — Yéu ciu
k¥ thudt 22TCN 249 — 98.

Cong tac dit - Thi céng va nghiém thu TCVN 4447-87.

Quy trinh thi c¢6ng va nghiém thu coc khoan nhdi 22 TCN 257-2000 va TCVN
9395-2012.

M
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PHAN 1 : THIET KE SO BO VA LUA CHON PHUONG AN GVHD:
TS .NGUYEN VAN HIEN

CHUONG 3 : CAC PHUONG AN THIET K

3.1. Phwong 4n 1:
Chu dim thép lién hop ban bé tong ct thép, nhip gian don

- < A
Mt cat ngang cau

10500 .
500 i 4750 i 4750 i 500
(6)
0P BE TONG ASPHAN DAY GOMU ‘)é
= L0 b hudc DAY 2
e L0p Bt T0nG cfr mEP DAY 200uM
14 .
ry . * e > o " o . .. o 2 ey L @ .
S & & T b g na =
T i@ ol Aps g =
" { \ o V \_/
+4) Ml o+{[]**]
. Ml ol S
i l = e m| el ) i ‘ I »
\ oA oang L.L.
= F’_EV—;%L WIG1% l': —::iv e =\t uEn KET hows o
Lm0 | T 100 L e | T 1g00 | 1600 | 1600 |0
10500

f
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PHAN 1 : THIET KE SO BO VA LUA CHON PHUONG AN GVHD:
TS.NGUYEN VAN HIEN

Mt cat doc ciu

_‘“‘_"——‘_’—___—._ T i B — e ———————
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GVHD:

I3

UA CHON PHUONG AN

OVAL

AT KE SO BC
HIEN

1 : THIET

PHAN

EN VAN

TSNGUYE

& ® 0 0 % ¥ @ o 1 ' 209 KL \ﬁ
w09l ool o0l oot vl el 009l 009l ' 1 KOy ONYOHA
E ? [
004s 1 009 | 0018
Q _ P [ %000 , 07 _ a0 30 oi
m m W m M 3HL 8 OV
) [ 00LE- D
@)
no0'z8=1 909 YO NJHI
0001 IGHN NYOHY 03 9
00Z5=1 209 10 NPHD
00010 IGHN NYORM 200 9
100'05=1 200 0 N3H 100051 200 10 NJHI
00040 IGHN NYOHD 300 9 00010 IGHN NYOHM 200 8
WL,
0gel+ M
GG LI+NINN 0861+
05 0E+ B L _
e MOWZEIN W CNGE=HE
WrdZZHNONR [EEn INGHL Gt
L, |
B I A | 1 ] L]
47 _ pm 3
L # %
wra Wzt | T R | 1l
T BT 00805 0003E [ 0009 3 0005 0] 005 VIELL
_.| : 0Z80L=1 YD 10 N3HD , '
00gh 31 AL R 091 AL
nyd 000 1¥2 1YW 2/ nyd N30 HNHD Ly z/t

MSSV: 1331110076 TRANG 8

TRUNG

AN QUOC

SVTH:TRAN



PHAN 1 : THIET KE SO BO VA LUA CHON PHUONG AN GVHD:
TSNGUYEN VAN HIEN

3.2. Phwong 4n 2:
Céu ddm bé tong cdt thép du img Iuc, nhip gidn don, tiét dién I cing trudc

Miit cit ngang ciu

10500 ,
1750 ; 750 | 5@

0P o Yo st Dby sou
{ L6P PHONG MUGC DAY 2wy
[ BE Yoae or TP Dy soowy

b3 -4
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PHAN 1 : THIET KE SO BO VA LUA CHON PHUONG AN GVHD:
TS.NGUYEN VAN HIEN

/

Mit cat doc ciu
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PHAN 1 : THIET KE SO BO VA LUA CHON PHUGNG AN GVHD:
TS.NGUYEN VAN HIEN

PHAN 1
THIET KE SO BO VALUA CHON
PHUONG AN
SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 11



CHUONG 1: THIET KE SO BO PAl GVHD: TS. NGUYEN VAN HIEN
CHUGNG 1 : THIET KE SO BO PHUONG AN 1
THIET KE CAU THEP LIEN HQP BAN BE TONG cOT THEP
NHIP GIAN PON
1.1. S6 li¢u ban diu
1.1.1. Chon so bj két ciiu nhip:
- Téi trong thiét ké: 0.65xHLI93
- Song cp V: Khd thong thuyén BxH= 25x3.5 m
- Miit cit ngang két cAu nhip : 6 dim
- Khoang cach gitra cac dam : 1800 mm
- Chidu dai mdi ddm : 36 m
- Sé nhip : 3
- Chiéu dai toan céu : 108200 mm
- Chidu cao m&i dam : Chidu cao dam dugc chon tlr chidu cao t6i thiéu trong quy
trinh va theo kinh nghiém thiét ké :

d=0.033L = 0.033%35200 =1161.60 mm
H > 0.04L = 0.04 x 35200 = 1400 mm
H = (1/25)x L+ (1/20)L = (1/ 25)x35200+ (1/20)x35200=1400 + 1760 mm

Viy chon chidu cao dim thép: 1200 mm.

Chiéu cao dim lién hop: 1450 mm

- Ban miit cdu day : 200 mm
- LGp pht ban mat ciu : 60 mm, 16p phong nudc 2mm
- Thanh va try lan can 1am bang thép M270 cép 250 ¢6 cudng do chay F,=250MPa.

1.1.2. Thiét ké thodt nwdc.
- Puong kinh éng: D>100mm. Dién tich 6ng thoat nudc dugc tinh trén co s 1m?
mit cdu tuong Gng vdi it nhét 1.5¢cm? éng thoat nude. Khoang cach éng tbi da 15m,

chidu dai dng vuot qua day dam 100mm.
_ Dién tich mt cAu S=LxBtc=36x9.5=342m? vy cAn bd tri it nhit 513cm?=
51300mm? dng thoat nudc.

3.14x100° . i =S — -

= = 7850 mm”

1ong =

e e "L
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CHUONG 1: THIET KE SO BO PAJ GVHD: TS. NGUYEN VAN HIEN

SO 6ng cén thiét :

n:m:600

7850

Viy ta chon 12 éng, bd tri dbi ximg 2 bén mdi bén 6 bng, khodng céch éng 14 6m.

Hinh 1.1 Chi tiét lu6i chén rac thoat nude

1.1.3. Lan can.

1.1.3.1. Thanh lan can.
- Chon thanh lan can thép éng dudmg kinh ngoai D =110 mm va kinh trong d =

100 mm

- Khoéng cich 2 ¢t lan can 1a: L = 2000 mm.
- Khéi lwong riéng thép lan can: ¥, =7.85x107° N/mm?®,

- Thép cacbon sb hiéu M270 cép 250: fy =250 Mpa

L 2000
| T
130 130
M o
N ) 0

N

(GU LAN CAN}
W}—W

Hinh 1.2 Kich thuéc thanh lan can,
SVITH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 13



CHUONG I: THIET KE SO BO PAl GVHD: TS. NGUYEN VAN HIEN

1.1.3.2. Cét lan can.

- Kich thudc:
2] ; —‘“
s |
L_nao__,] |8 170

T1[]130x700x5 T2[0170x700x5

Ptlc

[5 Q¢
0 Q

Hinh 1.3. Kich thudc cdt lan can.

o
—

00

1

1.1.4. Lan can bé tong.
Chon kich thuéc lan can bé tong nhu hinh vé& sau:

300

T

400

800

| 200 L 200 |

500

Hinh 1.4: Kich thudc lan can bé tong

1.1.5. Ban miit ciu.
_ Bin mit cAu day 200mm, 16p phii day 60mm, 16p phong nuée day 2mm

/
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CHUONG [: THIET KE SO BO PA] GVHD: TS. NGUYEN VAN HIEN

300, 200
hﬂllc
0200 5@
o ¢14@200 B12@200
\ HEe - 5120200 $108400 ) /ﬂM@ g 3 ‘
] [\ T XA I N D N

L 750 i 1800 ! 1800 ! 800

Hinh 1.5: Chi tiét ban mit ciu

1.1.6. Kich thwéc diam thép:
1.1.6.1. Kich thuéc phdn dim

-
] 15 |
I o
=
=

1350

1200

)
L S A v b

Hinh 1.6: Chi tiét phan dim cha.

1.1.7. Khe co gidn.

- Chon khoang h¢ gitta 2 dau ddm va gitta dAm véi twong dinh mé 13 50mm.

- Ta Iyrc chon khe co gidn dang ray. Viné ¢6 nhidu wu didm hon céc dang khe co
gifin cao su thuomg ding. Chiu duoc tai trong ldm, tao sy ém thuén trong qu4 trinh khai
thac, gidm dugc cac hién tugng bong troc, hr hong khe co gian anh huéng dén qua trinh
khai théc,

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 15



CHUONG I: THIET KE SO BQ PAl GVHD: TS. NGUYEN VAN HIEN

1.1.8. Géi ciu.
- Chon gdi ciu GCS120-100 theo cong ty Cao su Hung Vuong- HRIC ¢6 cac thong

sO nhu sau:

Chiéu dai: 350mm
Chiéu rong: 350mm .
Chiéu cao: 50mm
C6 2 16p thép day Smm xen k& véi 1 16p cao su 20mm.

2 LGP THEP DAY 5 M |
YEN KE VOI 1 LGP CAO SU 20 MM |

50

Hinh 1.7. Chi tiét gbi cao su ban thép.
1.1.9. Di ké gi.
- Tao d0 dbc ngang chu 2% bang déa ké gbi
+ Gbi 1: 100mm
+ Gi2: 100+2%S=100+2%x1800=136 mm
+ Gbi 3: 146+2%S=136+2%x1800=172 mm
+ Céc gbi con lai d6i xtng

_Kich thudc da ké gbi: 600x500 mm

1700

inh 1.8. Chi tiét d4 ké géi md cau.
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CHUONG 1: THIET KE SO BO P4 GVHD: TS. NGUYEN VAN HIEN

1.1.10. M3 céu:
- M6 cdu 1a mé chit U bing bé tong cbt thép

- M6ng mé 1 méng coc khoan nhdi dudn

g kinh coc khoan I3 Im, ¢ 6 coc, chiéy
dai méi coc dy kién 14 40.2m.

1000 4000 1000
6000

Hirh 1.9. Mt bén mé

Hinh 1.10. Mt bing coc mé
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CHUONG 1: THIET KE SO BQ PAl GVHD: TS. NGUYEN VAN HIEN

-
Y

4250 1000

1000 4250

Hinh 1.11. Mt ngang mo

1.1.11. Tru céu:
- Tru chu Ia tru 1am bang bé tong cbt thép, than hep

- Méng tru 12 mong coc khoan nhdi c6 dudng kinh coc khoan 1a 1m, c6 6 coc,

chidu dai mdi coc du kién 1a 43.2m.
10500
20 550 1800 1800 1800 1800 1800 55Q 00
%

L al ed
& 600

7750 5000 2750

12500

8000

' 1500 5000 1500
1500 740 3600 7 1500

=

- o

/
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CHUONG 1: THIET KE SO BO PA] GVHD: TS. NGUYEN VAN HIEN
\

Hinh 1.12. M3t ngang try

1700
425 _ 850 _ 405

e

d00o
13300

oasoo | 1400’ 1800

ol

1040 30c0 1006

Hinh 1.13. Mt bén try

ERlp
<3
O (>
w"a
=2
Bl = o
2 Q
1000 3000 3000 1000
8000

Hinh 1.14. Mzt béng coc tru
L.1.12, Cén tao midng,
- Chon chiéu cao mong tru 14 2 m, md 13 1.8m,
- Kich thudc bé méng nhu sau

+ Moéng try : BxI= 8x5 m
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CHUONG 1: THIET KE SO BO PAl GVHD: TS. NGUYEN VAN HIEN

+ Méng mb : BxH= 10.5x6m
- Méng tru 1la mong coc khoan nhdi ¢é dudng kinh coc khoan 1a 1m, co 6 coc,
chiéu dai mdi coc 1a 52.00m.
- Moéng mb 12 méng coc khoan nhdi dudng kinh coc khoan 12 1m, ¢6 6 coc, chiéu
dai mi coc du kién 1a 50.00m.
1.1.13. . Coc khoan nhoi.
- Chon coc khoan nhdi ¢6 chidu dai 40m, dudng kinh coc Im. Chiéu dai doan coc

ngam vao bé 1.0m, doan dap dau coc 0.2 m

_ Bé tri 20 ciy thép $32 nén doan ndi coc 30d= 960mm.

THEP TAM
432x120x3 mm

ONG KIEM TRA
@102/114

2522000

N
[

Hinh 1.15. Chi tiét mt cit ngang coc

1.2. Vit li¢u sir dung.
1.2.1. Déi véi bé tong:
- Cudng do bé tong chiu nén mau hinh tru tai 28 ngay tudi str dung cho céc két cAu

bé tong cot thép nhur sau:

Bang 1.1 Bang tong hop s6 liéu vt ligu sir dung.

= = I i _Cy@gdébé@ngfc
Céu kién o

e Don vi

/
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CHUONG 1: THIET KE SO BO PAl GVHD: TS. NGUYEN VAN HIEN

Lan can bé t6ng 30 Mpa
Bdn mdt céu 30 Mpa
M6 vér bé mé _ 30 Mpa
Truva bé tru 30 Mpa
Coc khoan nhéi 30 Mpa

1.2.2. Déivéi thép:
- Thép thudmg:

- Thép dai : CT ¢ Fy =240 Mpa
- Thép chiu lyc, cdu tao : CIT ¢c6 Fy =280 Mpa
- Thép 1am ddm chy : thép tAm M270 chp 250 c6 cuong d6 chady Fy =250 Mpa.

- Thép lam hé lién két ngang (dim ngang va khung ngang), suon ting cudng :
M270 ¢hp 250 c6 cudng d6 chay Fy =250 Mpa.

Bang 1.2 Bang tong hop 6 lidu vat lidu siy dung.

Cuong do thép £
Cdu kién
N4 Don vi
Lan can bé téng 240, 280 Mpa
Dam, Bdn mét cdu 280, 250 Mpa
M6 - Try 280 Mpa
Coc khoan nhéi 280 Mpa
L |
1.3. Téng hop khéi lwgng cic hang muc chinh.
STT Hang muc cdng trinh Don vi Khéi hrgng
| Két ciu phin trén o
i | Thép dim chu tAn 224328
2 | Thép dim ngang tAn 30.78
4 Bé téng lan can m3 48.608
5 B¢ tong ban lién hop m3 242.048
6 Bé tong nhira min 100m2 9.424
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CHUONG 1: THIET KE SO BQ PAI GVHD: TS. NGUYEN VAN HIEN

L&p phong nude m?2 942.4
8 C6t thép thuong dam ngang Tén 9.234
Cét thép ban lién hop Thn 24.205
11 | Cét thép lan can bé tong Tén 9.722
12 | Cbt thép dam chu Tén 67.298
13 Cot lan can tay vin Tén 3.2
14 | Cot dién cao ap Cai 24
15 | Gbicaosu Cai 36
16 | Khe co gidn loai nho m 48.8
17 | Hé théng thoét nudc B 36
Il | KétcAu phan dudi
1 | Chiéu dai coc m 972
2 | Bétong md m3 257.363
3 | Bétongtru m3 354.65
4 | bt thép mb (100Kg/1m?) Tén 25.736
5 | Cbt thép tru (150K g/1m’) Tén 53.198
I | K&t cAu phan dudng 2 diu ciu
1 | Pét dép sau md m3 2903.6
2 | Ho lan mém Tén 4.4
3 Bé tong nhya hat min 100m?2 6.46
4 Bé tong nhya hat tho 100m2 6.46
5 | Cép phdi da dam logi 1 100m3 2.261

1.4. Giai phéap két cu.

/
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CHUONG I: THIET KE CO SO P41 GVHD: T.8 NGUYEN VAN HIEN
15. Phuong an thi cong chi dao
1.5.1. T3 chire thi cong

- Ddm bao giao thong

+ Bién phép an toan giao thong duéng thuy

+ Bién phdp an toan giao thong dudng bd

- Yéu cAu vét liéu chi yéu va td chirc véan chuyén

+ Dbi voi be tong nhyra: Theo qui trinh thi cOng va nghiém thu mijt dudng bé tong
nhya 22 TCN-249-98, dung bé tong nhwra néng hat trung déi véi lép dwdi day 7em va
b€ tdng nhyra nong chit, hat nhé déi véi 16p trén day Scm, nhua duong dung loai ¢6 tri
s6 do kim lin 60/70.

+ Dbi véi véi cép phdi da dim: Dung cip phéi da dim loai 1, theo quy trinh thi
cong va nghiém thu 16p cép phéi d4 dam trong két céu do duong 6 t6 22 TCN-252-98.

+ Dbi voi nhua dinh bam: Dung nhua pha diu.
+ Cét ddp: ding cét min tré lén.

+ Vii dia k¥ thuit: Dung loai vai dia k¥ thuat theo quy trinh khao sat thiét ké nén
dudng 6 t6 dip trén dit yéu 22 TCN 262-2000

+ Déd dam do bé tong: ding da ¢ dudng kinh Dyg, = 2.5cm phd hgp véi TCVN
1771-86 va TCVN 4453-1995,

+ Cat duing cho bé téng: ding cat song phu hgp v6i TCVN 770-86 va TCVN 4453-
1995,

+ Xi méng: dung xi ming portland PC40 — PC50 cho két cAu dim chu, PC - 30
cho két ciu mé tru va cac phan con lai cta két cdu nhip, pht hop véi TCVN 2682 -
1992,

- Miit bang thi cong

+ Trudce khi thi ¢dng cén tién hanh gidi phong mit bing, giai tda nha clra, cac
cOng trinh kién tric va co s¢ ha tfmg k¥ thuét khac nhu dién Iy, théng tin lién lac... Day
1a 1 budce quan trong va rit phte tap cin thue hién trude tién va nén két thic trude khi
thi cdng cong trinh.

- Cong tac chuan bi

+Thu don mit béng sau giai téa, thdo d& cic cong trinh cii dé lai, chit cdy, dao
gbe...

+Khoi phuc coc, chudn bj dudng cong vu, xay dung nha xuéng, bd tri cac bai tap
két vat liéu, mit b%mg cOng trudmg, cung ce“ip dién, nudec...

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 Trang 28



CHUONG 1: THIET KE CO SO PAl GVHD: T.S NGUYEN VAN HIEN
1.5.2. Cong nghé thi cong coc khoan nhéi BTCT

Trinh tu thi cong coc khoan nhdi duoe thue hién theo 6 bude sau:

- Buéce 1: Tién hanh ha dng vach thép bang bua rung va khoan liy dét bén trong
dén cao do thiét ké. Gift 6n dinh thanh vach dét trong qua trinh khoan tao 15 bang vita
Bentonite, ri€ng di v6i thi cong coc tru gifta song viée sit dung Bentonite hay khong

tuy thudc vao thiét bi khoan do chi thudn tay khoan vao da.

- Buédce 2 : Xu ly cédn ling duai day 15 khoan bang thdi rira két hop xo6i hut: Toan
bo dat bun 1an bentonite.

- Budgc 3 : Ha khung cbt thép coc vao trong long 16 khoan.

_Bude 4 : Kiém tra lai cao do ddy 16 khoan, mirc d6 sach bun, tap chét & day 16
khoan 15 phut trudce khi db bé tong.

- Bude 5 : D6 bé tong 14p long 13 khoan theo phuong phép vira dang rit éng thing
ding: Bé tong dung loai thuong pham ché bing xe chuyén dung tir tram trdn tdi hi€n

truong.
- Budc 6 : Kiém tra chét lugng coc sau khi thi cong va hoan thién coc.
% Cong tac thir coc
_ Tht ca céc coc déu phai siéu 4m kidm tra coc trén tit ca cac mit cét.

- Dy kién khoang 5% s6 coc s& duge kiém tra bd sung biang khoan 14y méu va nén
mau trén sudt chidu dai coc hodc gd PIT néu trong qué trinh thi cong coc ¢6 hi¢n tuong

bt thudong va két qua siéu 4m coc phat hién c¢6 nhitng dAu hiéu nghi ngai.

1.5.3. Thi cong tru, md T1, M1
1.5.3.1. Thi cong mo:

- Pb 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 h6 mong, b 16p da hoc, rai 16p da dam cat dém day 10cm. Dép
dAu coc, vé sinh mong. P 16p bétong tao phing day 10cm. Pé bé tong 16t ddy mong.

+ Lap dyng da gido cbp pha, ¢t thép bé mong.

+ Tién hanh db bétong (béténg dugce véan chuyén tir tram tron dén vi tri thi cong
bing xe Mix va dung méy bom bom vao vi tri md) két hop véi vige dam.

+ Khi bétong dat cuong dQ. Lép dung cbp pha, cbt thép tién hanh dd bétong tuong
théan, tudong dau md . ..

- < <
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+ D6 bé tong than mod

+Pb be tong tudng dinh
+ Hoan thién mé

1.5.3.2. Thi cong tru:

- Cong téc thi cong mong, bé try

Sau khi thi céng hét cac coc trong méng tién hanh rung ha coc vén thép. Lép dat
hé thanh giding D32,

+ D0 16p cat dém dén cao o, Dé bétdng bi day ddy 1m.
+ Bétong dat cuong d6, hit mire hé mong. Lip dat thng khung chéng.

+ Tréc dac dé 14y cao d6 dip diu coc. Dép ddu coc, dén gn vi trf thiét ké th; tia,
vé sinh hd méng, db bétdng tao phing diy 10cm.

+Lip dung da gido, cép pha, b¢ méng.

+ Tién hanh db béténg (bétdng dugc van chuyén tir tram tron dén vi tri thi cdng
béng xe Mix va ding may bom bom vao vi tri) két hop véi viec ddm. Sau khi dd bétong
xong, tién hanh [am mat, tao nham tai khép chan try dé che dé bétdng than try.

+ Cim st chey dé chéng cép pha than.

+ Tién hanh bao dudng bing céch pht céc 16p vai bd ¢6 tudi dm.,

*+ Theo qui dinh thi khoang 3 ngay c¢6 thé thio c¢dp pha.

+ Chi ¥ luén dam bao c6 thm che trong lic dé bétong (phong khi troi mua).
- Cong téc thi céng than try

+ V& sinh cop pha than, tra diu chéng dinh.

+ Tién hanh ct, ubn, bo cét thép, 1am 16ng thép dinh hinh & mt dét, lam céc thanh
giding dé 1dng thép én dinh.

+ Ding xe ciu cdu léng thép vao vi tri chan bé, tién hanh ndi budc.
+ Dung céu 1ip dat c¢bp pha than, lip xong cdp pha nao thi théo thanh giing & do.

+ Lap dit cdc thanh chéng; cac béng nhua va cdc ti buldéng dé cb dinh khuén va

=3
¥
! 4

thufn tién cho viée thi cdng va Vip diit obp pha dot sa

+ Tric dac, kiém tra huéng, cy ly, diéu chinh cho ding thiét ké bing céch didu
chinh c4c thanh chéng.

*+ Dung keo silicon trét bit cdc khe hé ciia khuén, ldp c4c ké bétong.

+ Gin céc nep chi (chd dimg coa béténg, mdi dbt than cao 4m).
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+ Tudi nude vao bétong than try da lam nham.
+ Dung may bom bétong bom vao vi tri, bétong dugc db dén vi tri nep chi, két hop
v6i viee dam.
+ Chii y luén dam bao c6 tam che khi troi mua.
+ Tao nham bé miit try, sau d6 bao dudng.
+ Khoang 3 ngay c6 thé thdo cbp pha than, bao dudng (tudi nude [én than try).
+ Vé sinh 06p pha, tra dau dé chbng dinh voi bétdng dé chuén bi cho dot a6 ké
tiép.
+ Lip lai trinh ty thi cong nhw d6t thén try thit hai, v l&p d4t cac ng ti 16n dé ch
thi cong xa mi.
+ Tric dac diém ding khép ndi than tru véi xa mi.
+ Vé sinh khu vyc bén trong than tru.
+ Tién hanh tudi nude, bom bétong, lam nham bé mit, bao dudng. Tao dbc tir tim
try dén mép ngoai thén try 12 2%
+ Khi bétdng di cudng do (khoang 3 ngay sau) thao cbp pha.
- Thi c6ng xa mi
+ Tién hanh cét udn, bo cbt thép, b6 tri cdc thanh gidng.
+ Lép dat conxon chit A vao ti thép dd cho & phéan than tru.
+ Lap dat céc thép chit I 1én conxon.
+ Vé sinh c4c c6p pha, tra dau 1én cop pha dé khong dinh vai bétong.
+ Lap dit cbp pha day da dinh hinh tr trude & mit dat, ding cAu chu 1én, sau do
han c6 dinh lai.
+ Tric doc, 14y huéng, cu li, cao do.
+ Dung doi can chinh chd I véi conxon.
+ Long thép dugc lap dat ¢ mat dét nhu thiét ké. Dung cu trén xa lan chu 16ng
thép, by vao dang vi trf thiét ké.
+ Lép dat céc cbp pha bén con lai. Ding thude thuy can chinh cbp pha thang dimg.
+ Sau d6 han cac cop pha lai, dung céc thanh thép chdng cbp pha nhdm cb dinh
‘cbp pha va cling han lai. -
+ Tréc dac 14y vi tri tim g6i va tim xa mi, dung day kéo théng d& x4c dinh vi trf
dudng tim gbi. Xac dinh cao do d6 bétong.

-
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+ Dung silicon trét bit kin céc khe hé cua cOp pha, ldp céc cuc ké bétdng.

*+ Ding méy bom bétong béténg bom vio vi tri.

Quy tic db 1a dé tir gitta ra,két hop véi viée dim. Viee dé béténg xa mii chia Iam
2 giai doan:

+ Sau khi d6 xong dot 1 (cd cAm sit chy dé dung cbp pha dé dot 2), tao nham phén
tiép xtic gilta 2 giai doan dd, song song d6 lam mit, bao dudng phin con lai.

+ Theo qui dijnh thi ¢bp pha bén ciia giai doan 1 ¢6 thé thao sau 3 ngay ké tir luc
do (trur cbp pha day)

-+ Tién hanh thao cép pha, v¢ sinh khuén, tra diu.
+ Tréc dac liy chén khuon dot 2, tim doc, ngang, cao do dé béténg,

+ Lip dt khuén, han céc thanh chong dé cb dinh khu6n, ding thuée thiy dé chinh
cbp pha cho thing dung, lip céc ké bétong.

+Kiém tra toan dién.

+ Tién hanh bom bétdng, lam mit xa mil.

+ Cim st chiy dé chéng trrot ddu dim vé phia thép. (1)

+ Sau 3 ngay ¢6 thé thao c6p pha va tién hanh bao dudng.

+ Con cdp pha day thi sau 7 ngay ké tir ngay d6 mdi duge thio.
Céng ngh¢ thi cong dim ban rdng

1.5.4. Trinh ty thi cong két céu nhip:

Bwée 1: Van chuyén dim téi cong trudng

- Dém dugc vén chuyén tir t6i cong trudng bing xe chuyén dung

- Xa lan 250 tan ch& ddm cho sin neo tai bén

- Dung 02 cdu 20T trén bor ciu dim tir xe ché xudng xa lan,

Buwée 2: Lip dit dim |

- Xa lan 250T ché 4 dam thép chi¥ I dén chan tru ( mé)

- Diing 02 céu 20T trén xa lan 100T ciu dim thép chit I trén xa lan 250T
- Dam duoc nhic ddm 1én toy fir

- Khi dén mifi try, cdu di chuyén tir tir dé dit ddm vao vi tri gbi

- Tiép tuc chu céc dém con lai tuong tu

- Nhip con lai ciing tién hanh cdu dim nhy trén,
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1.5.5. Cong tdc khe co gidn
+ Gia cong cot thép, gia cong cbp pha

+ Lam mit va bao dudng

1.5.6. Thi cong lan can, l6p phi

- Bude 1 : Thi cdng lan can:

+ Thi cong lip dat go lan can ddc san.

+ Lép dat van khudn ct thép phéan go lan can dd tai cho.

+ Lép dit lan can, chiéu sang.

- Budc 2 : Thi cdng khe co gifin cao su, thoat nude mit cau.
- Buée 3 : Thi cong 16p phit mit cau.

- Bude 4 : Cong tac hoan thién: Son phén lan...

1.5.7. Thi cong dwong 2 ddu ciu

- Bude 1 : Thi cong nén dudng

+ Dao dt, vét hitu co : dAt dao ra cin dugc chuyén di dé san 14p vao cac khu vuc
triing. Truong hop cAn chuyén xa, c6 thé gom lai, dung may xuc dua 1én xe 0 tO van
chuyén. Riéng doan dip qua rudng sau khi vét 50cm 16p bun trén mét rudng, tién hanh
trai vai dia ky thudt rdi ddp cat day ti thiéu 80cm.

+ Dip dht : dAt dip nén duge van chuyén tir xa dén bang 6 to, duge san ra thanh
ting 16p bing may Ui va dAm chit. Chidu day mdi 16p dugce xdc dinh tuy theo thiét bi
d4m nén cu thé. Trong qua trinh dAm nén, can khdng ché do 4m trong pham vi cho phép.
Phai ludn chu ¥ cong tac thodt nudce trén mat nén, nhét 1 trong trudng hop thi cong vao
mua mua. Mit nén nén duge thuong xuyén tao do dée cAn thiét dé thoat nudc mét tdt.

+ Hoan thién nén duong : Bao gdm céc cong téc : gat dét thira trén ta luy, san sua
mit nén cho dung cao do thiét ké, ddm nén lai n€u can thiet.

_Buéc 2 : Thi cong két ciu do dudng

+ Thi cong 16p cép phédi da dam : Lop chp phéi d4 dam ctia két chu 1am mdi cin
duoc thi cong thanh timg 16p, chicu day khong qua 18 cm.

+ Thi cong céc 16p bé tong nhya: cac 16p bé tong nhya dugce thi cong béng bd thiét
bi chuyén ding. Trude khi rai bé tong nhya 1én mat 16p cap phoi da dam, va ca trong
trudmg hop rai l6p bé tong nhya sau 1én trén mit 16p bé tong nhya trude da bi bam ban,
can tudi nhya dinh bam.

+ Cong tac hoan thién : bao gém cic hang muyc : son, ké mit duong, gén dinh phan

quang, lép dit ton song, bién béo...

/
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CHUONG 2 : THIET KE SO BO PHUONG AN 2
CAU DAM BAN NHIP CAU BR TONG COT THEP DU UNG LUC

TIET DIET I CANG TRUGC

2.1. S6 liéu ban din
2.1.1. Chon so bp két ciu nhip:
- Téi trong thiét ké: 0.65xHL93

- 86ng cdp V: Khé thong thuyén BxH= 25x3.5 m

- Mt cit ngang két cdu nhip: 6 ddm

- Khoéng cach gitta cac ddm: 1800 mm

- Chiéu dai m&i ddm: 36 m

- 6 nhip: 3

- Chiéu dai toan cdu: 108200 mm

- Chiéu cao m8i dim: 1300 mm

- B&n mit céu day: 200 mm

- Lép phit ban mit cdu; 60 mm, 16p phong nuée 2mm

- Thanh va try lan can lam biing thép M270 cép 250 ¢6 cudmg db chéy F,=250MPa.

2.1.2. Thiét ké thodt nuéc.

- Pudmg kinh 6ng: D>100mm. Dién tich & ong thodt nurge duge tinh trén co s& 1m?
mit cdu tuorng Ung v6i it nhét 1.5cm? éng thoat nude. Khoang cach ng tdi da 15m,
chiéu dai bng virgt qua day ddm 100mm.

- Dién tich m§t cdu S=LxBtc=36x9.5=342m’ viy cin bé tri it nhit 513cm? =
51300mm? éng thoat nuée.

_ 3.14x1007

o = = 7850 mm*

= A

SO 6ng can thiét :

Vay ta chon 12 éng, b tri dbi xtmg 2 bén mbi bén 6 bng, khoéng c4ch éng 1a 6m.

M
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Hinh 2.1. Chi tiét lu6i chin rac thoat nuéce

2.1.3. Lan can.
2.1.3.1. Thanh lan can.

_ Chon thanh lan can thép dng dudng kinh ngoai D =110 mm va kinh trong d =
100 mm.

- Khoang céch 2 cot lan can 1a: L = 2000 mm.
_ Khi lugng riéng thép lan can:y, =7.85% 10~ N/mm”.

- Thép cacbon sb hiéu M270 cap 250: fy =250 Mpa.

(GO LAN CAN)

Hinh 2.2. Kich thudc thanh lan can.

- 2.1.3.2. Cét lan can.
- Kich thuéc:

/
SVTH:TRAN QUOC TRUNG MSSV: 1331110076 Trang 35




CHUONG 2: THIET KE CO SO PA 2 GVHD: T.S NGUYEN VAN HIEMN

1

ey

(50

. s e
[ w | o] . E
T J130x700x5 T2 705 700%5 011705700
Plic

o

i —T—

Hinh 2.3. Kich thuéc cot lan can.

2.1.3.3. Lan can bé tong.
Chon kich thuéc 1€ bo hanh nhy hinh vE& sau:

300

400

800

200 l 200 |

S

L

]

Hinh 2.4: Kich thuéc tAm 12 bd hanh

2.1.4. Bin mdt ciu.
- Ban miit ciu day 200mm, 16p phu day 60mm, 16p phong nude day 2mm
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L 750 ! 1800 1800 ! 900

Hinh 2.5: Chi tiét ban mit cAu

2.1.5. Dim :
2.1.5.1. Kich thuéc phan dam

Chidu day ban canh: h, =190 mm

Chidu cao dim h =1300 mm
Chiéu rong bau: b, =610 mm
Chidu cao bau: h, =200 mm
Chiéu rong suon: b, =180 mm

Chidu rong vat canh: b =140 mm
Chiéu cao vat canh: h =100 mm
Chidu rong vt bau: b, =215 mm

Chidu cao viitbdu:  h, =125 mm

/
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Hinh 2.6: Chi tiét phan dim chu.

2.1.5.2. Cdp du 1eng lye.

Theo catalog ctia hang VLS g véi loai cap 15.2mm ta cé;
+ Duodng kinh danh dinh D =152 mm
+ Dién tich danh dinh: Ap= 140 mm?

+ Cuong d6 kéo durt: f.=1860Mpa
+Mb dun dan hdi:  Eu= 197000 Mpa
+ Cudng d) chay déo: £y 70.75xf =0.75%1860=1395Mpa

Chon so bd 36 tao cap.
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So dbd b tri cap du tng luc:

T THEP DU NG Ls TAEN 172 DAM CH
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MAT CAT F-F MAT CAT D-D
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----------
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58] 9x55 58 58 9%55 58
610 A'L_ 510 f
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Hinh 2.7. Bé tri cdp mdit cét F-F, D-D

‘_f
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MAT CAT Cc-C MAT CAT B-B
TL: 1/15 TL: 1/15
203 45650 EF 203 45650 203

T 78 T T oY

513
255 98 %S5, 795

I

888
776
778

1300
1300
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Hinh 2.8. BS tri cdp méit cét C-C. B-B

MAT CAT A-A
TL: 1/15

. 460

| 903 E“ZO}

’_r"‘"'""‘"’“l_

. w

L

—i
2X53622%55 172
i

1300

b8}

SSEZXSS.

T o8y _sxs5_(_ 165 | 3x5__|53;ﬁ
L 610

Hinh 2.9. B6 tri cdp meit ¢t A-A

2.1.6. Khe co giin.
- Chon khodang hé gitta 2 ddu ddm va gifta dim voi tuong dinh mé 13 50mm.

- Ta lyc chon khe co gisn dang ray. Vi né ¢é nhidu vu diém hon céc dang khe co
gién cao su thuong ding. Chju duge tai trong 1om, tao sw ém thuén trong qu4 trinh khai
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thac, giam dugc cic hién tuong bong tréc, hu héng khe co gidn anh huong dén qua trinh
khai thac.

2.1.7. Gdi cau.

- Chon gbi ciu GCS120-100 theo cong ty Cao su Hung Vuong- HRIC c6 cac thong
sO nhu sau:

Chiéu dai: 350mm

Chiéu rong: 350mm

Chiéu cao: 50mm

C6 2 16p thép day Smm xen k& vGi 1 16p cao su 20mm.

2 LGP THEP DAY 5 MM
KEN KE VAl 1 LGP CAO SU 20 MM

o
Lo oz

350
Hinh 2.10. Chi tiét gdi cao su ban thép.

2.1.8. P ké gbi.

Tao do dbc ngang ciu 2% bing da ké gbi

+G6i 1: 100mm

+ Gbi 2: 100+2%S=100+2%x1800=136 mm

+ Gbi 3: 146+2%S=136+2%x1800=172 mm

+ Céc gbi con lai d6i xtmg

- Kich thuéc d4 ké gbi: 600x500 mm

_“
o
o
=

600

1700

Hinh 2.11. Chi tiét d4 ké gbi mé cau.

2 <
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2.1.9. Mé ciu:
- M6 cdu 1a mé chiy U bing bé tong bt thép

- Mong m6 1& moéng coc khoan nhdi duong kinh coc khoan 1a Im, ¢6 6 coc, chiéy
dai mbi coc du kién 13 50.00m.

- 4500 .
S -
=
o2
= .
=
2 2
(&3] (¥
e (5]
el
um
L B
2600 I 1350 'I 1500 j550
2
o=
[ S

L)
| it

] 1000 ‘ 4000 ! 10004{
L 6000

Hinh 2.12. Mt bén mé

]* 10500 ‘_1

.

s 600 P50
1 meﬂ = - Y — S
750 | haoo | hang ] Yag0 ! 1800 f 1800 | 750
=
5l ©
l — I — ——

m M

Hinh 2.13. Mit ngang mé

i il I
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10500

Hinh 2.14. Mit bing coc md

2.1.10. Tru cdu:
_ Tru cAu 12 tru lam bang bé tong cot thép, than hep

- Méng tru 1a méng coc khoan nhdi ¢6 dudng kinh coc khoan 12 1m, cd 6 coc,
chidu dai mdi coc d kién 12 52.00m.

10500

200 550 1800 1800 1800 1800 1800 550, 200

-]
&Jl

,500,_1000 , 10

12500
8000

1500 || 5000 1500
1500 a0 3600 7 1500
—

=

‘ j mi]]] ﬁ.illm
S 1551 E— 1 = e
| 1000 | 3000 | 5000 1000
8000

Hinh 2.15. Mit ngang tru

-
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w
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Hinh 2.16. Mt bén try
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Hinh 2.17. Mit bang coc tru
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2.1.11. Ciiu tgo mong.
- Chon chiéu cao mong tru 12 2 m, mbd 14 1.8m.
- Kich thuéc bé mong nhu sau :
+ Mong tru : BxH= 8x5 m
+ Méng md : BxH= 10.5x6m
- Mong tru 1a méng coc khoan nhdi c¢6 dudng kinh coc khoan 1a 1m, co 6 coc,
chidu dai mdi coc dy kién 12 52.00m.
- Méng mé 12 méng coc khoan nhdi duong kinh coc khoan 1a 1m, ¢6 6 coc, chiéu
dai mdi coc dy kién 1a 50.00m.

2.1.12. Coc khoan nhdi.

- Chon coc khoan nhoi duong kinh coc 1m. Chidu dai doan coc ngam vao bé 1m,
doan dép dau coc 0.2 m

- B tri 20 cay thép $32 nén doan ndi coc 30d=960mm .

THEP TAM
432x120x3 mm

ONG KIEM TRA
@102/114

925a2000

85 |
by

2

Hinh 2.18. Chi tiét mit cit ngang coc

2.2. Vit li¢u sit dung.
2.2.1. Doivdi bé tong:
_ Cudng d6 bé tong chju nén mau hinh tru tai 28 ngay tubi sir dung cho-céc két cAu
bé tong cot thép nhu sau:
Bang 2.1. Bang tbng hop sb liéu vt liéu str dung.

/
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M

Cuong do bé téng fc
Céu kién

fe Don vj
Lé b6 homh 30 Mpa
Bdn mdit cdu 30 Mpa
M6 va bé mé 30 Mpa
Try va bé tru 30 Mpa
Coc khoan nhoi 30 Mpa

2.2.2. Déi véi thép:
- Thép thuong:

- Thép dai : CI ¢ Fy = 240 Mpa
- Thép chju Iye, cdu tao : CII ¢o Fy =280 Mpa
- Thép 1am dim chq : thép tim M270 cép 250 ¢6 cuong do chay Fy = 250 Mpa.

- Thép lam hé lién két ngang (dim ngang va khung ngang), sudn ting cuong :
M270 ¢ép 250 ¢6 cudng d6 chay Fy =250 Mpa.

Bing 2.2. Bang téng hop s liéu vat lidu sir dung,

—
Cuong do thép fy
Cdu kién
§aY Pon vi
Lé b¢ hinh 240, 280 Mpa
Dadm, Bdn mt cdu 280, 250 Mpa
Mé - Try 280 Mpa
Coc khoan nhéi 280 Mpa
2.2.3. Bi vdi cdp DU,

- Chon loai cap 15.2mm SUPPER ¢6 dudng kinh danh dinh 15.2 mm theo catalog
VSL ¢6 dién tich 1 tao cap 13 140 mm? va luc kéo durt t6i thidu la 1860 MPa.
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2.3. Tong hop Kkhoi lwgng cac hang muc chinh.

STT Hang muc cong trinh Pon vi lﬁ;l’glg

I Két cAu phén trén
1 | Beétong dam chu m3 571.752
2 | Bé tong ddm ngang m3 30.78
3 Bé tong mui luyén m3 50.89
5 Bé tdong lan can m3 48.608
6 | Bétong bao vé m3 28.272
7 Bé tong nhya min 100m?2 9.424
8 L6p phong nude m2 942.4
9 C6t thép thudng dédm ngang Tén 9.234
10 | C6t thép mui luyén Tén 5.089
12 | Cét thép lan can bé tong Tén 9.722
13 | Cbt thép dAm chu Tén 171.526
} 14 Cot lan can tay vin Tén 3.2
‘ 15 Cot dién cao ap Cai 24
| 16 | G&i cao su Cai 36
' 17 | Khe co gian loai nho m 48.8
18 | Hé théng thoat nudc B 36

M | Kétciu ph?m dudi
1 | Chiéu dai coc m 1020
2 | Bé tong md m3 257.363
3 Bé tong tru m3 446.65
4 | Cbtthép mb (100K g/1m?) Tén 25.736
Cét thép tru (150K g/1m?) Thn 66.998

. K;\ét cAu phin dwong 2 dau
cau

1 | Pét dip sau md m3 2903.6
2 | Ho lan mém Tén 4.4
3 Bé tong nhya hat min 100m2 6.46
4 | Bé tong nhya hat tho 100m2 6.46
5 | CAp phdi da dim loai 1 100m3 2.261

2.4. Giai phap két cau.

/
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CHUONG 2: THIET KE CO SO P4 2 GVHD: TS NGUYEN VAN HIEN

2.5. Phuong 4n thi ¢ong chii dao
2.5.1. T chikc thi cong
- Bam béo giao thong

+ Bién phdp an toan giao thong dudng thity

+ Bién phdp an toan giao théng duong bo

- Yéu cdu vat liéu cha yéu va td chirc véan chuyén

+ Ddi v6i bé téng nhya: Theo qui trinh thi c6ng va nghi¢m thu mit dudmg bé téng
nhua 22 TCN-249-98, ding bé tdng nhya néng hat trung d6i vei lép dudi day 7em va
bé tong nhya nong chit, hat nhé déi véi 16p trén day 5cm, nhya dudng dung loai c6 tri
sb d6 kim lan 60/70.

+ Déi vé6i voi chp phdi da diam: Diing cfp phéi d4 dam logi 1, theo quy trinh thi
cong va nghiém thu 16p cip phdi da dam trong két cdu 4o duong 6 t6 22 TCN-252-98,

+ Déi voi nhua dinh bam: Ding nhya pha dau.

+ Cat déip: diing cat min tré lén.

+ Vai dia k§ thuat: Ding loai vai dia k§ thuat theo quy trinh khao sét thiét ké nén
dudng 6 t6 ddp trén dat yéu 22 TCN 262-2000.

+ D dim db bé tong; dung da c6 duong kinh Dings = 2.5cm phu hop véi TCVN
1771-86 va TCVN 4453-1995,

+ Cat dung cho bé tdng: dung cat song phi hop voi TCVN 770-86 va TCVN 4453-
1995.

* Xi mang: dung xi mang portland PC40 — PC50 cho két chu dim chu, PC — 30
cho két céu mé tru va céc phan con lai cia két ciu nhip, phit hop véi TCVN 2682 -
1992,

- Mit bing thi cong

+ Trudce khi thi céng cin tién hanh gidi phong mit bing, giai tda nha ctlra, cac
cdng trinh kién tric va co sé ha ting k¥ thuat khac nhur di€n Iyc, thong tin lién lac... Pay
la 1 budc quan trong va rit phie tap cn thuc hién truée tién va nén két thie trude khi
thi cdng cdng trinh.

- Cong tac chuan bj

+Thu don mit bang sau giai toa, thao d& cac cong trinh cii dé lai, chat cay, dao
gbe...
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M
+Khdi phuc coc, chudn bi dudng cong vu, xdy dung nha xuong, bd tri cac bai tép

két vat liéu, mat bang cong trudng, cung cip dién, nudc...

2.5.2. Cong nghé thi cong coc khoan nhoi BTCT

Trinh tu thi cdng coc khoan nhdi dugce thuc hién theo 6 budc sau:

- Buéc 1: Tién hanh ha éng vach thép bang bua rung va khoan liy dét bén trong
dén cao d6 thiét ké. Gitt bn dinh thanh vach d4t trong qua trinh khoan tao 16 bang vita
Bentonite, riéng dbi voi thi cong coc tru gifta song vice sir dung Bentonite hay khong
thy thudc vao thiét bi khoan do chi thuén tiy khoan vao da.

- Budce 2: Xt ly cén ling dudi day 15 khoan bing thdi rira két hop x6i hit: Toan
bd dét bin 14n bentonite.

- Buéce 3: Ha khung cbt thép coc vao trong 1ong 16 khoan.

- Buéc 4: Kiém tra lai cao d§ day 16 khoan, muc do sach bun, tap chit ¢ day 16
khoan 15 phut truéc khi d6 bé tong.

- Bude 5: D bé tong 1ap long 13 khoan theo phuong phép vita dang rat 6ng thing
ding: Bé tong dung loai thuong phim ch& bang xe chuyén dung tir tram trdn to1 hién
truong.

-Buéc 6: Kiém tra chét lugng coc sau khi thi cong va hoan thién coc.

% Cong tac thu coc
- Tht ca céc coc déu phai siéu am kim tra coc trén it ca cdc mit ct.
- Dy kién khoang 5% sb coc s& dugc kidm tra bo sung béng khoan 14y mau va nén

mAu trén sudt chidu dai coc hodc gd PIT néu trong qué trinh thi cdng coc co hién tuong
bét thuong va két qia siéu &m coc phat hién c6 nhiing déu hiéu nghi ngai.
2.5.3. Thi cong tru, mé T1, M1
2.5.3.1. Thi céng mo:

- Pb bé tong bé md

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

+ Tién hanh dao hé mong, dd 16p dd hoc, rai 16p d4 dim cat d¢m day 10cm. Pap
dau coc, vé sinh mong. Db 16p bétong tao phing déy 10cm. Db bé tong 16t ddy mong.

+Lip dung da gido cbp pha; cbt thép b¢ méng. — )
+ Tién hanh @b bétdng (bétdng dugc vén chuyén tlr tram tron dén vi tri thi cong

béng xe Mix va ding méy bom bom vao vi tri mb) ket hop véi viée dam.

/
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+ Khi bétong dat cudng db. Lip dung cbp pha, cbt thép tién hanh d4 bétdng tudng
thén, twong diu mé . . .

+ Db bé tong than mé
+ Db be tong tedng dinh
+ Hoan thién mé

2.5.3.2. Thi c¢éng tru:

- Cong tdc thi cOng méng, bé try

Sau khi thi cong hét cac coc trong mong tién hanh rung ha coc van thép. Lip dat
h¢ thanh gising D32,

+ 6 16p cat dém dén cao do. D bétong bi day diy 2m.
+ Bétong dat cudng d6, hit nude hd méng. Lip dat ting khung chéng.

+ Tréc dac dé ldy cao do dap diu coc. Dap dau coc, dén gn vi tri thiét ké thi ta,
vé sinh hd méng, db bétdng tao phéing diy 10cm.

+ Lap dung da gido, cp pha, bé mong.

+ Tién hanh d bétong (bétdng dwoc van chuyén tir tram tron dén vi trf thi cong
bing xe Mix vi ding mdy bom bom vio vi tri) két hop véi vie ddm. Sau khi dd bétong
xong, tién hanh lam mdt, tao nham tai khép chén tru dé cho dd bétdng thin tru.

+ Cam sét cho dé chbng cbp pha than.

+ Tién hanh bio dudng bang cich phii cac 16p vai bd ¢6 tusi 4m.

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

*+ Chi y luon dam bao ¢6 thm che trong luc dé bétong (phong khi troi mua),
- Cong tac thi cong than tru

+ V& sinh ¢8p pha théan, tra ddu chéng dinh.

+ Tién hanh cat, ubn, bo cbt thép, 1am 16ng thép dinh hinh & mit d4t, 1am céc thanh
giang dé 1dng thép n dinh.

+ Dung xe ciu cdu 16ng thép vao vi tri chin bé, tién hanh nédj bude.
+ Dilng cdu lap dat cbp pha than, 1ip xong cbp pha nao thi théo thanh gidng & d9.

+ Lip dat cdc thanh chéng; cic éng nhya va cac ti buldng dé cb dinh khuén va
thudn ti¢n cho viéc thi cong va 13p dat cbp pha dgt sau.
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CCHUONG 2 L B o ——
+ Tréc dac, kiém tra hudng, cu ly, didu chinh cho dung thiét ké béng cach diéu
chinh cac thanh chéng.
+ Dimg keo silicon trét bit céc khe h cta khudn, lp cac ké bétong.
+ Gi#n céc nep chi (chd dimg ctia bétong, mdi dbt than cao 4m).
+ Tudi nude vao bétdng than tru da lam nham.
+ Dung may bom bétong bom vao vi tri, bétong duge db dén vi tri nep chi, két hop
v6i viée dam.
+ Cha ¥ ludn dam bao c6 tim che khi troi mua.
+ Tao nham b& mit try, sau d6 bao dudng.
+ Khoang 3 ngay cO thé théo cop pha thén, bao dudng (tw6i nudc 1én than try).
+ Vé sinh cbp pha, tra dau dé chéng dinh v6i bétong dé chudn bi cho dot d6 ké
tiép.
+ Lap lai trinh tu thi cdng nhu d6t than tru thi hai, va 1ip dat céc ong ti 16n dé cho
thi cong xa md.
+ Tréc dac diém ding khép ndi than tru vai xa mi.
+ Vé sinh khu vyre bén trong théan try.
+ Tién hanh tudi nude, bom bétong, lam nham b mit, bao dudng. Tao dbc tir tim
tru dén mép ngoai than try 1a 2%
+ Khi bétong di cuong do (khoéng 3 ngay sau) thao cbp pha.
- Thi cong xa mu
+ Tién hanh cét udn, bo cbt thép, bb tri cac thanh gidng.
+ Lép dit conxon chit A vao ti thép da cho ¢ phan than tru.
+ Lép dat cac thép chit I 1én conxon.
+ Vé sinh cac cbp pha, tra diu 1én cbp pha dé khong dinh véi bétdng.
+ Lap dat cbp pha day da dinh hinh tir trude & mit dat, dung cu cdu lén, sau do
han c6 dinh lai.
+ Tréc doc, 14y huoéng, cu li, cao do.

+Ding d6i can chinh chd T véi conxon. o )

+ Long thép dugc l&p dat & mat d4t nhu thiét ké. Ding cAu trén xa lan céu 16ng
thép, bay vao dung vi tri thiét ké.

<z < <
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+ Lap dit cac cbp pha bén con lai. Diing thuéc thay c4n chinh cbp pha thing dimng,

* Sau d6 han céc cop pha lai, ding céc thanh thép chéng cép pha nhim c¢b dinh
cbp pha va ciing han la.

+ Tric dac 14y vi trf tim g6 va tim xa mii, dung diy kéo thﬁng dé xac dinh vi trf
duodng tim gbi. Xac dinh cao do dé bétdng.

+ Dung silicon trét bit kin cac khe hé ciia cdp pha, lip cac cuc ké bétbng,
+ Dung may bom béténg bétdng bom vao vj tri.

Quy tac do 1a d6 tr gitra ra, k€t hop véi viée ddm. Viee d6 béténg xa mii chia lam
2 giai doan:

+ Sau khi dé xong dot 1 (c6 cim sét cho dé dung cdp pha db dot 2), tao nham phén
tiép Xuc gilra 2 giai doan dd, song song d6 lam mit, bao dudng phén con lai.

+ Theo qui dinh thi ¢ép pha bén cta giai doan 1 ¢6 thé thio sau 3 ngay ké tir luc
d6 (trir cbp pha day)

+ Tién hanh thao cép pha, vé sinh khuén, tra diu.
+ Tréc dac 14y chan khuén dot 2, tim doc, ngang, cao do b bétong.

+ Lip dat khuén, han céc thanh chéng dé cé dinh khudn, ding thudc thily dé chinh
cop pha cho thing ding, 13p cac ké bétong.

+ Kiém tra toan dién.

+ Tién hanh bom bétong, lam mit xa mii.

+ Cém sét cho dé chéng truot ddu ddm vé phia thép. (1)

+ Sau 3 ngay cé thé thio cbp pha va tién hanh bao dudng.

+ Con ¢bp pha day thi sau 7 ngay ké tir ngay db méi dugce thio.

2.5.4. Cong nghe thi cong dim I ciing truée.
Trinh tu thi cong két ciu nhijp:

Bude 1: Véin chuyén dim téi cOng truong

- Ddm duge van chuyén tir bai dac t6i cdng trudmng bing xe chuyén dung
- X4 lan 250 tAn ché dim chd sin neo tai bén

- Ding 02 cdu 20T trén b cdu dam tir xe ché xudng xa lan,

Bwéc 2: Lip dit dam L

- Xa lan 2507 ché 4 dam dy émg lue chit I dén chan tru ( md)
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- Dung 02 cAu 20T trén xa lan 100T cau dim du Gng luc chit I trén xa lan 250T
- Ddm duoc nhic dam 1én tir tir
- Khi dén mii try, cAu di chuyén tir tr dé dat dam vao vi tri g6i
- Tiép tuc cAu cac dédm con lai twong tw
- Nhip con lai cing tién hanh ciu dam nhu trén.
2.5.5. Cong tdic khe co giin
+ Gia cong c6t thép, gia cong cbp pha
+ Lam mit va bao dudng
2.5.6. Thi cong lan can, Ié by hanh, I6p phii
-Budc 1; Thi cdng lan can, 12 bd hanh:
+ Thi cong lap dit g lan can duc san.
+ Lép dat van khuon cbt thép phén go lan can db tai chd.
+ Lép dit lan can, chiéu séng.
- Bude 2: Thi cong khe co gian cao su, thoat nuée miat ciu.
_ Buée 3: Thi cong 16p phi mit cau.
- Budc 4: Cong tac hoan thién: Son phén lan...
2.5.7. Thi cong dwong 2 diu ciu
- Buéc 1: Thi cong nén dudng

+ Pao dét, vét hitu co: d4t dao ra cn dugc chuyén di dé san 1ép vao céac khu vuc
triing. Truong hop cAn chuyén xa, c6 thé gom lai, dung may xtc dua lén xe 0 t6 vén
chuyén. Riéng doan dip qua rudng sau khi vét 50cm 16p bun trén mét rudng, tién hanh
ri vai dia k§ thudt rdi dép cat day tdi thiéu 80cm.

+ Dip dat: dat dip nén dugc van chuyén tir xa dén bing 6 td, dugce san ra thanh
timg 16p bing méy Wi va ddm chit. Chiéu day m3i 16p duge xéc dinh tiy theo thiét bi
d4m nén cu thé. Trong qué trinh dAm nén, cin khéng ché d6 4m trong pham vi cho phép.
Phai ludn cha ¥ cong tac thoat nude trén mat nén, nhét 1a trong trudng hop thi cong vao
mua mua. Mat nén nén duge thudong xuyén tao do dbe cin thiét dé thoat nudc mit tdt.

+ Hoan thién nén duong: Bao gbm céc cong tac: gat dét thira trén ta luy, san sira

mit nén cho ding cao dd thiét ké, ddm nén lai néu can thiét.

- Budc 2: Thi cong két ciu 4o dudng

%
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* Thi cong 16p cép phéi dd dam: Lop cép phéi da dam ctia két chu 1am méi cin
duge thi céng thanh tirng 16p, chidu day khong qua 18 cm.

+ Thi cong céc 16p bé tong nhya: céc 16p bé téng nhua dugc thi cOng bing bo thiét
bi chuyén dung. Trudc khi rai bé téng nhva 1én mit 16p cp phdi da dédm, va ca trong
truomg hop rai 1op bé tong nhyra sau 1én trén mit 16p bé tdng nhya trede d3 bi bam bén,
cin tudi nhya dinh bam.

+ Cdng tac hoan thién: bao gdm cac hang myc : son, ké mit duong, gin dinh phéan
quang, lip dat ton song, bién bso. ..
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CHUONG 3 : SO SANH LUA CHON PHUONG AN

Dé lya chon mot phuong an t6t nhét ta phai tién hanh so sanh ching vé céc chi tiéu

GVHD: TS.NGUYEN VAN HIEN

Kinh Té — K§ Thuat — M§ Quan va diéu kién duy tu bao dudng cling nhu khai thac kha

ning cua ching.

Giai phap ket cau cau dya trén nhirng nguyén tac chi yéu sau:

- Thiét k& cAu phai phd hop v6i qui hoach tong thé.

- Mat cit ngang ciu phi hop véi mét cit ngang dudng va p

didu tra luu lwong xe va tinh toan du bao nhu ciu

van tai trong khu vue.

hai dya trén két qua

_Bao dam khd thong thuyén va tinh khong xe chay va tinh khong duoi cu.

- Két cAu cdu phu hop véi kha nang thi cong clia céc nha thau Viét Nam.

- Thoi gian thi cong ngén, thi cdng thuén ti¢n.

- Han ché toi da céc tac dong dén moi truong.

- Thuén tién cho céc cong tac duy tu bao dudng.

- Kidu dang kién truc phi hop voi canh quan khu vue xay dung.

Céc chi tiéu danh gia

3.1. Vé kinh té

3.1.1. Cdu dim thép lién hop bin bé tong cot thép.

STT Hang muc B‘?;“ Khéilwong | Pon gid Th(?i%l:ngt;én j
G |Tbng mirc du tw dong | B+C+DAEF 32,840,252,572
A | Gia tri dy toan xdy ldp dong | AI+AIL 23,728,077,579

I | Két cAu phan trén 15,925,286,600
1 | Thép dém chi tan 224.328 | 50,000,000 | 11,216,400,000
2 | Theép dim ngang tan 30781 50,000,000 | 1,539.000,000
4 | Bé tong lan can m3 48.608 | 2,000,000 97,216,000
5 | Bé tong ban lién hop m3 242.048 | 2,000,000 | 4a4 006,000
6 | Bétong nhwa min m3 9424 | 2,900,000 27329.600
7 | Lép phong nude m?2 942.4 | 1500001 141 360,000

-
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8 | Cét thép thuong dim ngang | Tén 9.234 | 15,000,000 138,51
9 | Cbt thép ban lién hop Tan 24.205 | 15,000,000 363,075
11 | Cot thép lan can bé tang Tén 9.722 | 15,000,000 145.830
12 | Cét thép dAm chu Tén 67.298 | 15,000,000 1,009,470
13 | Cot lan can tay vin Tén 3.2 | 23,000,000 73,600
14 | Cét dién cao ap Cai 24 | 14,000,000 336,000,
15 | Géi cao su Céi 36 | 5,000,000 180,000,
16 | Khe co gian loai nhé m 48.8 | 3,000,000 146,400,
17 | Hé théng thoat murée Bo 36 750,000 27,000,
Il | Két cAu phin dwéi 3,720,236,
1 | Bétong mé m3 257.363 | 2,000,000 514,726,
2 |Bétong tru m3 354.65 | 2,000,000 709,300,
3 | Gt thép md (100K g/1m?) Tén 25.736 | 15,000,000 386,040.(
4 | Cot thép tru (150K g/1m?) T4n 53.198 | 15,000,000 797.970,0
5 | Chidu dai coc m 972 | 1,350,000 1,312.200.0
11 | Két ciu phé“m dwing 2 dau ciu 1,925,457,0
I | Dét dép sau mb m3 P38 60000| 1.800232.0
2 | Ho lan mém Tan 4.4 | 22,000,000 96,800.0
3 | Bé tong nhya hat min m3 6.46 | 2,200,000 14.212,0
4 [ Bé tong nhua hat tho m3 6.46 | 2,200,000 14,2120
5 M(ljé‘ip phdi d4 dim 10a1 1 N m3 2.261 450 1,01
AT | Xay Iip chinh déng (D+AD)+1D) 21,570,979,61
AII | Xay Idp khac dong 10%*(AD) 2,157,097,9¢
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A | Gia tri dy toan xay lip dong (AD+(AIT) 23,728,077,579
B | Gia tri xay lip sau thué dong (1+0.10)*(A) 26,100,885,337
C | Chi phi khac dong 10%*(B) 2,610,088,534
D | Dy phong dong (B)YHC)*5% 1,435,548,694
E | Chi phi dn ba dong (B)HC)+(D))*5% 1,507,326,128
F | Trugt gia dong (A)*5% 1,186,403,879

3.1.2. Ciu didm BTCT DUL chit I cing trudc.

SjT Hang muc Ponvi | Khéilwgng | Don gid Th(?:,l;gt;en
G | Téng mirc dau tu ddng | B+C+D+E+F 36,992,025,692
A | Gié tri du toan xdy lip | dong AI+AIL 26,727,859,462
I | Kétcau phz"m trén 7,711,975,753
1 |Be tong dam chi m3 STLT52| ) 549,502 | 1,457,682,868
2 | Bé tong dam ngang m3 30.78 1 5 084,483 64,160,387
3 | Bé tong mui luyén m3 50891 5 004.084| 103,051,436
5 | Bé tong lan can m3 48.608| ) 084483 | 101,322,550
6 |Beé tong bao vé m3 28.272 | 5 024,984 57.250,348
7 | Bé tong nhya min 100m2 9424 | 3135485| 29,548,811
8 | Lop phong nude m2 94241 89204 | 838,070,666
9 Sg;;gép kg darh Tan 92341 29238675 | 205,351,925
10 | C8t thép mui luyén Tan 5.089 | 29238,675 | 113,172,617
12| Cét thép lan can bé tong Tén 9.722 | 22.238.675 216,204,398
13 | C6t thép dam chi Tan 171526 | 23 938,675 | 3,814,510,968
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14| Cot lan can tay vin Tan 2| 31261.842] 1000378
15 | Cot dién cao dp Cai 1 19479989 | 4675197
16 | Géi cao su Céi 1 2003058 7211368
17 | Khe co gitn loai nho m B8 474,048 71,977, 4¢
IT | Két chu phin duéi 13,422,146,51
I |Bétong mé m3 273631 pmasq08| 73237904
2 | Béténg tru m3 446.65 2,845,708 | 1,271,035,47
3 ﬁ%totﬁ?/)lﬁ?) Téan 2736 | 0238675 | 57233454
4 ggto'igg’lﬁ) Tan 0659 | 22,238,675 | 148994674
5 | Chiéu dai coc m 0201 9 172,990 | 9:356,449.80
HI | Két cdu phin dwong 2 diu ciu 3,163,931,79
I | Dét dép sau mé m3 20361 1 039386 | 3,017,961, 10
2 | Ho lan mém Tén ) 21072602 9271984
3 | Bé tong nhya hat min m3 046 | 5135485 20,255,23
4 | Bé tong nhua hat thé m3 6.46 2,999,273 19,375,304
5 | Cép phdi da ddm loai 1 m3 2.261 6,023,980 13,620,215
AI | Xdy Iip chinh ddng (D+HID+(I11) 24,298,054,056
AII | X4y lip khée dong 10%*(AI) 2,429,805,406
A | Gia tri dy todn xay Iip | ddng (AD+(AID) 26,727,859 462
B | Gia trj xdy lip sau thué | déng (1+0.10)*(A) 20 406,645,108
c Chi phi khéc - dong 10%*(B) 2,940,064,541
D | Dy phong dong (BY+H(C)*5% 1,617,035,497
E | Chi phi dén bu dong (B)HC)YHD))*5% 1,697,887,272
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_/

! . r A *20
F | Truwot gia dong (A)*5% 1,336,392,973

3.2. Vé k¥ thuét
3.2.1. Cdu dam chit I ciing sau

Thi cong két cAu nhip bang gid 3 chan : uu didm ctia n6 14 thi cong rét an toan.

3.2.2. Céu didm Thép lién hgp BTCT

Thi cong két cAu nhip bang gia 3 chén : uu diém chia n6 1a thi cong rt an toan.

3.3. Vé my quan
3.3.1. Ciu dim chit I cing trwdc

Dam c6 dang mat day dang dim hop véi it goc canh nén duoc xem nhu tuong
duong véi cac dam hop hay ban co 13 dtic tai chd dang duge ua chudng. Dy cdc nhip
va xa mil lién tuc tao hiéu qua cao vé m§ quan.

Ngoai ra né con ¢d nhidu vu diém vé kha néng sir dung nhu : giao thong ém thuén,
tranh duoc tiéng on.
3.3.2. Ciu dam Thép lién hop BTCT

Tinh cong nghiép hoa cao. Do su san xudt vat liéu hoang toan trong nha may, va
su ché tao chu kién trong nha may chuyén nghiép hodc dung cac loai may moc thiét bi
chuyén dung, thich hop nhét dé co giti hoa triét dé .

Chi phi xay dung thép.

Thoi gian thi cong nhanh gon.

Tiét kiém nhan cdng mdy moc.

3.4. Vé duy tu bio dudng
3.4.1. Ciu dém chir I ciing truwoc

Ngay nay ching ta hidu BTCT va BTCT dy ng lyc la loai vat liéu ly tudng co
kha ning canh tranh véi thép trong [inh vuc x4y dung noi chung va trong xdy dung cAu
noi riéng. Tinh bén co hoc ciia bétdng tuy c6 thua kém thép nhung bétong lai c6 kha
nang chiu moi tdt, c6 kha ning chdng lai cc tac dong cla moi truong t6t hon thép nén
trong qué trinh st dung tranh duogc chi phi duy tu bdo dudng
3.4.2. Ciu dim Thép lién hop BTCT

Tinh chiu luc cao véi cac loai g suét: kéo , nén, ubng cét. ..

Thép c6 dd bén cao , trong luong ban than nhe.

Thép c6 cudng dd cao, moodun dan hdi 16n, do clng 16n dam bao On dinh dudi
tac dung cha tai trong gio,theo chu ki (tai trong lap hay tai trong moi)

-
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Su phd hoai déo kém theo bién dang 16n gdy phan b lai ndi lue va ang suét nén

cau thép co kha nang chiu tai trong xung kich va img sut tip trung tot
Do tin ey cao 1a do tinh thudn nhét cua vt liéu, sat véi tinh toan.

Tinh co dong trong van chuyén Jap rdp. Do trong lugng nhe, viée van chuyén va
ldp dat cac cau kién thép dé dang va nhanh chong .co thé ding trong cac cong trinh cau
tam hodc cau vinh ciju |

Hién tuong gi do tac dong cta moi truong: gi lam #n mon kim loai, 1am gian tiét
dién chiu luc, pha hoai céc lién két lam gidam tudi tho cia cong trinh.

Viéc son mg chéng gl ¢6 tac dung trong mét thoi gian nhat dinh,

Chi phi tu duy bao dudng cao so vdi cac ciu vat liéu khéc.
3.5. Két lugn

V&i myc dich hoc tdp muén di sau vio cong ngh¢ dam lién hop thép-bé tong cbt
thép va duoc sy dong y cta gido vién huéng din, em chon phuong 4n 1 dim thép lién
hop ban bé tong cbt thép 1am phuong 4an chinh va s& thidt k€ chi tiét phuong 4n nay.,
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PHAN 2

THIET KE KY THUAT

f
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CHUONG 1 : THIET KE LAN CAN

1.1. Mot s6 yéu ciu chung:
Lan can 12 k&t c&u b6 tri doc theo 1& cdu d€ bao vé cho xe ¢d va ngudi di khong bi 6t
xubng sdong. Lan can con la cong trinh thé hién tinh thAm m§, tao hinh thdi hai hoa véi
cédc cong trinh va cdnh quan xung quanh.

HR

Hw

\

e g

Hinh 1.1: So db tinh lan can chiu lyc va xe

DE bio dim an toan, lan can phai dugdc thiét k& vdi tai trong va ddp cia xe cd. Tri sO tai
trong phu thudc vao cip lan can.
Thong s6 thi€t k& lan can:

+ Chiéu cao tudng bétong: H,, = 800 mm

+ Chiéu cao thanh lan can: Hg = 1050 mm

+ Cudng d6 chiu kéo cilia cdt, thanh lan can: f, = 260 MPa

1.2. . Didu kién kiém todn:
A A 9. 9. ~ * R s A R‘z Ft
Lan can thi€t k& phéi thodi man di€u ki€n sau: —_

Trong d6:
R: Téng siic khang cuc han clia hé lan can.
F,: Luc va ngang clia xe vao lan-can. i
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Y: Chiéu cao ti¥ mit cAu d&€n diém datcda lyc tic dung ngang F, (mm)
H.: Chiéu cao tir mit ciu dén tong hgp cdc sitc khing ngang cia cdc thanh lan ca
(mm)

1.3. Xac dinh cdc s6 ligu thitt k&

- Clu dugc thi&t k& cho dudng cao to¢ v6i t8 hdp cédc xe tai va cdc xe nang:
F. =240kN
H, = 810mm
Sttc khidng ciia h¢ lan can Ja t6ng hgp siic khdng cia tudng chin, cot va dim lan can.
L.4. . Thi€t k¢ twdng chiin:

1.4.1. Sic khdng ciia tuong chdin:

- Theo bing A13.7.3.3-1 QT 22TCN 272-05: Cép lan can 1a cAp L-3 ¢6 {

Stc khang clia tudng chiin co thé dugc xdc dinh bing phuong phap dudng chdy nhy sau;

2
R, =—— 2 x|8xm, +8xM_ + MLy (13.7.3.4-1)
2x(L, -L,) H,

Trong dé:
R: Téng sdc khédng ciia hé lan can (N).
L.: Chiéu dai t6i han clia ki€u phd hoai theo dudng chdy (mm).
L;: Chi€u dai phan b6 cda Iuc va theo huéng doc F, (mm), diéu 13.7.3.3-].
M,,: Strc khang uén cda tudng theo phudng ditng (Nmm/mm).
Me.: Stfc khdng uén cla tudng theo phudng ngang (Nmm/mm).
My: Sitc khdng uén phu thém cia dim cOng thém vdi M,, tai dinh tuwdng (Nmm). D
lan can khong ¢6 tudng dinh nén M, = 0.
Chicu dai tudng gidi han trén d6 xdy ra cd cau dudng chdy:

2
L Lo, (L +8><Hx(Mb+waH) (13.7.3.4-2)
2 2 M.
Chon:
- Lép bétdng bdo vé D Apy = 25 mm

- Puting kinh thanh c6t thép doc : dy,. = 14 mm
- Putng kinh thanh c6t thép ditng: dggy, = 14 mm
- Budc thanh ¢t dai: 200
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11214
L H

8w14

200 2071M

i

1000

12550 168 _ 200

2142200 Q

(3

v

Hinh 1.2: Hinh dang tudng chdn va bd tri thép trong tudng chidn

1.4.1.1. Sitc khdng tuong ddi vdi truc thdng ditng:

- Stic khdng cia tudng d6i véi truc thing ddng phu thude vao thép ngang trong tudng.

- B& qua sy tham gia cia c8t thép chiu nén, sic khing udn duong va am gin bing nhau:
_ X4c dinh stc khdng thép ngang My, trén mot don vi chiéu dai

- Bai todn x4c dinh kha ning chiu lyc cia ti€t dién dit cot don.

- Ta chia tudng thanh 3 phdn c6 chiéu cao lan lugt 1a 400 mm, 200mm, 200m nhu hinh v&
& Xét phin 1 clia tudng:

- Chiéu cao: h = 300 mm t 235[110 4%’
- Chiéu rong: b = 400 mm = 1
Dién tich thép: s T
2 2
A, = 2m:dd"° = 2"“:14 = 307.8 mm® Thép doc
Chiéu cao kh&i tng suit chit nhit tudng L J 400
dudng: o ’
A, xf 307.8x 280 Thep diing _~

a= Y= = 8.45 mm

0.85xf. xb  0.85x30x400 i

Do 28 MPa < f, <56 MPa, nén: ]
Hinh 1.3: b8 tri thép trén doan 1

cla tudng chdn
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28) = 0,85 0.05

x(30-28) = 0.836 Khodng cdch tir mep bétdng chiu

B, =

nén dén trong tim
cOtthép chiu kéo:

d,=h-a, —h h;“ 300 - 25—14%%u254mm

dung

(a:la khodng cdch tif mép bétdng viing kéo dén trong tim c6t thép chiu kéo)
a 845

E o= 20,107
B, 0.836

Ce 10007 _ oo

d, 254

8

Suy ra: (;“ <0.45

Nén: M, =¢x A, xf, x(d, ——;—)::0.9x307.88>< ]20 8.45

(254~m) = 19378.68 kKNmm

(L&y hé s& khang udn ¢ = 0.9)
 Xét phiin 2 cla wdng;
Xem tudng 12 mot hinh chit nhit c6 bé day khéng déi,

Cé: Chiéu cao: h = 290-;5@9 = 400 mm

Chiéu I‘Gl’lg.‘ b =200 mm . _
Dién tich thép: |
nxdi, mx14? 5 20 |
Ag=—rie= = 153.94 mm |
Ay xt 153.94 % 280 ) |
a= F— = =8.45 mm
0.85%F xb  0.85%30%200 . 500

Khodng cdch tir mép be€tdng chiu nén dén trong

tAim cOt thép chiu kéo: Hinh 1.4: Ti€t dién qui d8i trong
d, =h-a, ~dg,, - d;:’“ 400-25-14 h% =354 mm 2 cda g chin
C, =238 6107
"B, 0.836 400
354 4
Co 10107 _ 4 g f

d, 354

Suy ra: e <045 T’ r 7
| 1 !

Y

Hinh L.5: B tri thép trén phén
ctia tuang chdn
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Nen: M, = x A, xf, x(d, ~5)=09x153.94x 12080 . (354~§£) = 13568.58 (Nmm
% Xét phin 3 cla tudng: ) 500
- Chiéu cao: h = 500 mm i 454 4
- Chiéu réng: b = 200 mm
Dién tich thép: 24

2 2 &

Fxa _TxXI% _ 153,94 mm’
4 4
A, xf, 153.94 % 280 4 2 . .
=8.45 mm Hinh L.6: B tri thép trén phan 3

0. 85xf, xb 0.85x30x 200
Khodng cch tif mép bétong chiu nén dén
trong tdm cot thép chiu kéo:

d,=h-a, —d —d;” :500—25—14—12i =454 mm

dung

ciia tuong chdn

a 845

C, = =10.107
B, 0836

Nén: M, =¢xA, xf, x(d, fi):0.9x153.94x 0% x(454—8—45—) 17447.82 KNmm

Viy tong su’c khdng udn doc cla tudng chin:
M, xH= ZM‘ =M. +M2 +M? =19378.68 + 13568.58 + 17447.82 = 50395.07 kNmm

Béang tdng hop gid tri M H:

phan | CHECU | DT | cyiay
doan caf) mi,h cao - A, x__fv M _H =¢Af |d g M H—Z oM

o3 phdn | cot 6 | 2T 085xf xh wtli =0, Y[ S_EJ v
bétdng dogm: ) Wep hiéu d

h A '
mm mm” mm mm kNmm kNmm

1 400 |307.88 | 254 8.45 19378.68

2 200 |153.94 | 354 8.45 13568.58 50395.07

3 200 | 153.94 | 454 8.45 17447.82
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1.4.1.2. Sitc khdng tuong dsi voi truc ngang:

Sitc khdng udn cia twdng dbi vdi tryc ngang phy thuéc vao thép dimng trong twng.

BG qua su tham gia cda ¢t thép chiu nén, sic khdng udn dwdng va 4m gin bing nhau:
Xdc dinh sitc khang thép ngang M. trén mot don vi chiéu ditng.

Bai todn xdc dinh kh4 ning chiu luc cia ti&t dién dit c6t don.

% Xét phin 1 clia tudng; '

Cic gid tri tinh todn:

Chiéu cao tru bétong (chinh 1a chidu rong b tinh todn trong phuong phép tinh c&t don):
b=1mm

Chiéu rong try bétdng ( chinh 1 chidu cao h tinh todn trong phudng phdp tinh c6t don):;
h =300 mm

Dién tich thép:

I wxdi, 1 nxld?

 Eo = 0.77 mm?
2000 4 2007 4
A xf

_ Ay 077xo80 oo o

a = ; e
0.85xf'b  0.85x30x1
Khoing cdch tir mép betdng chiu nén d€n trong tim cot thép chiu kéo:

d
c=h-a, -~ 300 o5 M _oee 2
2 2
c,=2-3% _ 15107
B, 0836
Co 10107 _ 0377
d - 268
Suy ra: §° <045

Nén: M, =¢xA, xf, x(d, —%) = 0.9x0.77x%x(268—§§4—5)= 51.16 kNmm/mm

(Ldy hé s khang uén ¢ =0.9)

“* Xét phin 2 cda tudng;

Cidc gi4 tri tinh todn:

Chiéu cao try bétong (chinh [a chidu rong b tinh todn trong phuong phép tinh c6t don);
b=1mm

Chiéu réng try bétdng ( chinh 1a chidu cao h tinh todn trong phuong phdp tinh c¢6t don):

Xem tugng 12 mot hinh chit nhat 6 bé ddy khong ddi: b = 300+500 _ 0

Dién tich thép:
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d: 2
As:_l__xﬂx dung =-—1—an]4
200 4 200 4
A_xf
&= sx"’ = 0.77x280 _ g 45 mm
0.85xf,xb 0.85x30x1

Khoéng cdch tif mép bétong chiu nén dén trong tim cot thép chiu kéo:

= 0.77 mm*

d
d, =h-8,, ——2* =4oo—2sﬂ% =368 mm

C, B B8 g5 107
B, 0.836
C, _10.107 _ 0.027
d, 368
Suy ra: 3“ <0.45
Nén: M, =¢x A, xf, x(d, f%) =0.9%0.77 x 12080% X (368—8—';1;) = 70.56 kNmm/mm

& Xét phan 3 clia tudng:

Céc gid tri tinh todn:

Chiéu cao tru bétdng (chinh 1a chiéu rong b tinh todn trong phuong phdp tinh cot don):
b=1mm

Chidu rong tru bétong ( chinh 1a chi€u cao h tinh todn trong phuong phdp tinh ¢t don):
h =500 mm

Dién tich thép:
d; 2
e S R T L P
200 -4 200 4
AE,  077x280 _ g5

a= - =z
0.85xf,xb 0.85x30x1
Khodng cach tif mép béténg chiu nén dén trong tim cot thép chiu kéo:

d
4 =l=ag ——";'1‘5—:500—25—% — 468 mm

C, 2. B8 507
B, 0.836

C, _10107 _ o o015

d 468

Suy ra: i“ <045

s

Nén: M, = ¢x A, xf, x(d, —%):0.9><o.77>< 280

1000
Viy tdng stic khdng udn doc clia tudng chin:

% (463-%%: 89.95 KNmm/mm
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- GVHD: TS. NGUYEN VAN Hif)

M, = =65.71 kNmm
< H, 800
Béng téng hgp gid tri M.:
Phin Chiéu .
cao | Diéntich | Chiéu
doan A - i Ay xf) a M
. phin cotthép | caoco (a=—"7"-"— Mc;=¢XAsty- d,—=1 | M, =) —
20 o 0.85xf_xb 2
A doan . hiéu d
bétdng b
Ponvi| mm | mm%mm mm mm kKNmm/mm kNmm/r
1 400 0.77 268 8.45 51.16
2 200 0.77 368 8.45 70.56 65.71
3 200 0.77 468 8.45 89.95
D& v6i cdc va x6 trong mot phin doan twdng:
L, L)  8xHx(M, +M, xH) 1070 (1070 8 x 800 x (0+50395.07)J
Lo=—t+ | =] + = + +
2 2 M, 2 2 65.71
=2814.17 mm
2
R, = x| 8xM, +8xM,, xH 4+ MeX L
(2xL, -L,) w
2
= 2 x| 8x50395,07 4 O2TIX2BLAITT ) o0 o
(2x2814.17-1070) 300
D3&i véi va cham & ddu wing hodc méi ndi:
2
L - Lo, L), HM, +MH) 1070 + (1070 , 8000+50395,07)) _ 1483.57 mm
2 2 M, 2 2 65,71

R“’z_——m_mi_mwx Mh+M\VxH+
@xL,-L,)

2

furd X
(2x2814.17 ~1070)

Pay 1a cdu niim trén dudng cao téc: khéng ¢6 1€ bd hanh cho n

(50395.07 +

M, =L

Hw J

65.71x2814.17*

can thép k& trén tudng chin.

1.5. Thitt k&€ lan can:

Do

800

khong ¢6 i€ bo hianh nén kii thit k€ lan can ta thist

k& v6i tai trong dic biét I3 t3i trong va xe.

Chon ti€t dién thanh lan can 13 ti&t dién tron réng cé:
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CHUONG 1: THIET KE LAN CAN GVHD: TS. NGUYEN VAN HIEN

Chon dudng kinh thanh lan can:
- Pudng kinh ngoai: D =110 mm
- Pudng kinh trong: d = 100 mm
& Xét truong hop xe va vao ¢t lan can ( S& nhip tham gia vao duong chdy la chdn):
Sttc khéng ciia hé dam va cot:
16xM_+P xn’xL

R, = 2% 1
. 2xnxL-L, W

Trong do6:
P,: Sifc khdng ngang cuc han clia 1 cot don & do cao Y

Rp phu thude vao bi&€n n, dao ham phuong trinh (1), ta co:
: x(PPxL1+ (P, xL,)’ +64xPP><L><MP)

- 2x P, xL
P =0 n=ineN ()
dn

n :chan

Chon kich thuéc cot:

-B =130 mm Divy S5mm
-b =180 mm — ﬁ
-6=5mm

Momen quén tinh cla ti€t dién : 130

I | —

3 ) 2

1=2x| BX8 |2 =8) ypxs
12 | 2

3 _ &\ . L

| DO +(180 5] 1305 |=9.955x 10° mm* 1 L 180 —}
12 2 Hinh 1.8. So dé dé cét lan can

Sttc khdng ngang cuc han cla 1 cotdon & dd cao Y:
P = M,  2x¢xf, xI 2x09x260x9955><10 — 103.53 kN

»"H,-H, (Hy-H,)xb (1050-800)x180x1000

Momen khdng udn ctia thanh lan can:

4 4
W =0.1xD°. lf(£] =0.1x110° 1—(@} =42190.91 mm3
D 110

Stc khdng cta thanh lan can:
M, =¢xf, x W=0.9x 260%42190.91 = 9872.67 KNmm

Chiéu dai 1 nhip lan can: L = 2000 mm

Tir (2) suy ra:
S T (119,99“07%@9._9%1070)2 +64x119.99x2000x9872.67) ~11
2%119.99 % 2000 ' '
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CHUONG 1: THIET K LAN CAN . GVHD:TS.NGUYEN VAN HIf:

Chonn=2
Tw (1) suy ra:
_I6xM, +P, xn’ XL 16x9872.67 +119.99x 2% x 2000
7 2xnxL-L, 2x2x 2000 -1070
& 86 nhip tham gia vao duong chdy la 1é (truomg hop xe va vio gila nhip lan can):

1
nm2><Pp)<L2 X(prLth +'\/(P}JXLXLt)2+64XPPXL'3XMP_4XPPXL2)

=142.32 kN

<=>n= 1 x (119.99x 2000 x 1070 +

2x119.99 % 2000°
+4/(119.99% 2000x 1070)" + 64 119.99% 2000° x 9872.67 4 » 119.99%2000%) = 1.1
Chonn=1
Sttc khdng ctia hé dAm va cot:
]6><Mp+(n—1)><(n+l)xprL 16x9872.67

)T 2xnxL-L, " 2x1x2000—1070
Trudng hop xe va vio cbt lan can thi sitc khd ng clia phin g béténg bi gidm do phdi chiu
tdi trong c6t v dAm lan can:
Sttc khdng ciia gdf bétdng trong trudng hdp nay dudgc xdc dinh theo contg thitc:

R = R, xH, -P, xH,
" H

w

=53.91 kN

¢ Trudng hdp xe va vio cot lan can + ddu tudng hodc méi néi:
Rt Ry xH, =Py xH,  46229x800~119.99x 1050

N = 326.40 kN
H, 800
*» Trudng hop xe va vio ¢6t lan can + mdt phin doan tudng:
R - RuxH, =Py xHy _ 243.71x800-119.99x1050 = 107.81 kN

N H 800

1.6. Kiém todn lan can:
1.6.1. Truong hop 1: Giita nhip lan can + déu tuong hodgc tai moi néi.

Sttc khdng cda hé lan can:
R =Ry +Rp =243.71 + 53.9] = 297.62 kN > F, =240 kN => PAT
Chi€u cao khang:
v RuxH, +Ry xHe _ 243.71x800+53.91x1050
R 297.62

= 84529 mm > H, = 810 mm

=>PDAT
1.6.2. Trudng hop 2: Gida nhip lan can + mét phan dogn twomg.

Sttc khdng cda hé lan can:
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CHUONG 1: THIET KE LAN CAN GVHD: TS. NGUYEN VAN HIEN

R =R, + Rp = 462.29 + 53.91 =516 21 kN > F; =>DAT
Chiéu cao khdng:
Yo R, wa%RR x Hy _ 462.91x8(;(i;—§?.91x1050 —826.11 mm > H, => DAT

1.6.3. Truong hop 3: Cét lan can + ddu tuong hodc tai moi noi.

Sic khdng cia hé lan can:
R =R, + Ry = 326.40 + 142,32 = 468.72 KN > F, => AT
Chiéu cao khdng:
o _ RuxH, +RyxHy 32640x800+14232x1050 _ oo gy 1 g AT
R 468x 72

1.6.4. Truong hop 4: Cot lan can + mot phdn doan tuong.

Strc khdng cia hé lan can:
R =R, +Rg = 107.81 + 142.32 =250.13 KN > I, => DAT

Chiéu cao khdng:
- _ Ry xH, +Ry xHy 10781 x800+250.13x1050 _ 5 ng 1o o1 oo PAT
R 250.13
BANG TONG HGP KIEM TOAN LAN CAN:

Stc Stc x
khéng khang | Stckhdng | Chiéu cao B}?u
T& hgp va xe go cot + hé lan can khidng k,lfn
' R A kiém

bétdng dam o
— = odn

Ry (KN) | Ry (KN) R (KN) Y (mm)

Gitra nhip lan

1| can + diu tudng | 243.71 33.91 297.62 845.29 DAT

hodc tai mdi ndi
Giira nhip lan

2| can+ motphan | 462.29 53.91 516.21 826.11 PAT
doan tudng
Cotlan can +
3| diutudnghoic | 32640 | 142.32 468.72 875.91 DAT

tai moi ndi
Codtlan can +
4| mdt phan doan 107.81 142.32 250.13 042.24 PAT
tudng
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CHUONG L: THETKELANCAN  GVHD: TS. NGUYEN VAN Hifr

1.7. Tinh todn lign k&t bu long:
Chon bu 16ng dudng kinh d =20 mm dude bé tri nhu hinh vé:

. 180 T.

3 30 110 305

I [l

» | =
= LDL El Cr;i\ N | |I| L ':E: j
= T :I T I\I LI T M B e |1_E -

4 L bu long $20
Hinh 1.9: S¢ d6 b tri 18 buldng

1.7.1. Svc kéo danh dinh cia bu long:

Ta tinh sitc kéo danh dinh ciia bu [6ng theo (6.13.2.10.2-1):

Ty=0.76 x Ay x F,
Trong dé:
Ay 12 dién tich bu 16ng theo dudng kinh danh dinh (mm?)

2 2

A, = HXTd = 2”:20 = 628.31 mm?
Fyp: cudng dé chiu kéo nhd nhi't qui dinh cia bu 16n g dudc qui dinh trong diéu 6.4.3 Tiéu
chuan k¥ thuat ddi vdi cdc buldng: F,, = 420 MPa
Suy ra sifc kéo danh dinh ciia bu [6ng;

Ta=0.76xApxFyp = 0.76x628.31 x420 = 200.55x 10° N

1.7.2. Ly kéo bu long do va cham gdyrala :
Mx]

N — max
max H@)
V6iM la momen tai mit cit ndi bu 16ng dude tinh nhu sau:
M =P, x(Hy —H, ) =103.54x (1050 - 800) = 25.885x10° = 25.885x 10° Nmm
Vay luc kéo:
_ M Z5.885%10° x 250

- = =51770N
oax Q1 2x(250%)
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CHUONG 1: THIET KE LAN CAN | GVHD: TS. NGUYEN VAN HIEN

1.7.3. Kiém todn bu long :

N, =51770N < T, = ¢xT,=0.9x200.55x 10° = 180297 N
Viy bu 16ng thod mén cudng do .

1.8. Tinh toin ch&ng cit cho lan can ngay tai mat cit ti€p xidc v4i ban mit ciu (Ki€m
tra trugt clia lan can):

Su truyén luc ctia thanh lan can va bdn mat cau
Gi4 thuy&t Ry, Phat trién theo géc nghiéng 1:1 bt ddu tr L, luc cdttai chdn tudng do va
cham xe ¢ Ver trd thanh lyc kéo T trén 1 don vi chiéu dai bdn hing dude cho bdi :
R
T=V,=—¥—
L ,+2xH

Ver : Luc cdt do va cham xe.

Trong 4 trudng hgp vira tinh & trén, ta chon trudng hgp xe x0 vao cot lan can + diu tudng
hodc tai m&i noi.
R 468.72
L +2xH 1483.57+2x875.91
Sttc khang cit danh dinh V,, cia mat ti€p xic theo (A 5.8.4.1-1)
V. o =cxA, tux(A, xf, +P,)
Nhung khong vugt qué 0.2xf,’ hodc 5.5x Ay
Trong do:
A, : dién tich ti€p xdc chiu cdt, Ae, =500x1 =500 mm’/mm

2
A.;: dién tich 6t thép neo cla mit chiu cit, Avfziz_’%ég— — 1x539 mm%mm
X

= (.1449 kKN/mm = 144.9 N/mm

Suyra: T=V, =

f,: cudng do chay cla thép, f,=280 MPa

P, : lyc nén do tinh tai.

P.=P +P,+P3

Trong do:

P,: Trong lugng clia tudng chin:

P, = yox (Axb, + hxb, + Bxbs)x1=2.5x107x(300x400 + 400200 + 500x200) x1
= 7.5 N/mm

P,: Trong lugng cda thanh lan can tay vin.

2 42 2 2
Pz=vmepxﬁ(94—d—)x1 = 7.85x10-5x”(”°4 100°) | — 0,129 N/mm

P;: Trong lugng ciia cdt thép.
Chiéu cao c¢dt lan can: he = 340 mm
P, =7 thep XStaep = 7.85%107 x (2% 5x130+5x180)x1=17.27 N/mm

thep
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CHUONG L THIETKELANCAN  GVHD:TS.NGUYEN VAN HIf

=>P.=7.5+0.129 + 17.27 = 24.899 N/mm

¢ : hé s6 dinh k&t (A 5.842),¢c=0.52

# +he s8 ma sdt (A 5.8.4.2), 1 =0.6x\

A =1 (Bé tong 1 trong thong thudng)

¢, 4 Ding cho bétdng d6 trén 16p bétong da dong cing dugc rita sach vita bin nhung

khOng lam nhdm mit.

Ta cé6:

Vo =ox Ay +x (A xT, +P,)= 0525500 + 0.6x (1.539x280 +24.899) = 5§33.49 N/mm
Ta thdy:

Vo <0.2xf xAg = 0.2x30%x500 = 30000 N/mm

Viu<5.5%x A = 5.5%500 = 2750 N/mm

Vi > Ver = 144.9 N/mm

~> Thda di€u kién chéng trugt clia lan can.

1.9. Tinh todn chiu dai neo ctia ¢&t thép vao trong ban mit ciu:

Chiéu dai neo thép vao ban mit ciu 14y theo cdu tao = 30xd (d 14 dutng kinh cia thép
neo)

Vay chi€u dai neo:30xd=30x 14 = 420 mm

K&t luan: Lan can thod min cdc yéu ciu chiu lyc
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HUGNG 2: TINH TOAN BAN MAT CAU GVHD: TS. NGUYEN VAN HIEN

C/
CHUONG 2 : TINH TOAN BAN MAT CAU

2.1. Khai niém:

Miit cdu 12 bd phéan truc tiép chiu tai trong giao thong va chii yéu quyét dinh chét
luong khai thac cia cau, vi vdy mat cAu can phat béng phéng, da d6 nham, dam bao
thoét nudc, khai thac thuan tién, it hu héng nhét va an'toan tdi da cho cac phuong tién
tham gia giao thong.

Ban mit ciu la két chu co dang ban ké trén hé dim mit cau gém cac dam chu,
ddm ngang va dam doc phu, vi vay ban mat céu cht yéu 1am viéc chiu udn cuc bd nhu
mot ban ké trén hé dim mat cau. Trong cAu bé tong cbt thép ban mét cau thuong lam

biing bé tong, bé tong du Gng lyc, dc tai chd hoic lép ghép.
2.2. Chu tao ban mét cau:
- Cudng d0 bé tong ban mat cau: f,=30 Mpa
- Thép All co6 fy =280 MPa
- Mbdun dan hoi cia bé tong:

B, = 0.043x7" x[f, =0.043x 2400 x J30 =27691.466 MPa

- Médun dan hoi cta thép: E_=200.000 Mpa
Ty sb modun dan hdi: ity POOOT s
E, 27691.466

- Chidu day ban bé tong cbt thép:  ts= 200 mm

- Lép bé tdng Atphan: £,=60 mm, Yar = 2.3x10"° N/mm’
- Lép phong nudc: tpn=2 MM, Ypn = 1.8x10"° N/mm?®
- 86 dim chinh 12 6 dam.

- Khoang cach giita cac dam: S =1,800 mm.

- Chiéu dai cénh hang: Lc= 750 mm.

- Ban lam viéc theo phuong ngang.
& Thiét ké thoat nudc mit cAu;
Pudng kinh dng: D>100mm. Dign tich éng thoat nuée dugc tinh trén co SO 1m?
mit céu tuong Gng vai it nhét 1.5cm? 6ng thoat nude. Khoang cach éng téi da 15m,

chidu dai 6ng vuot qua day ddm 100mm.

/
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CHUGONG 2: TINH TOAN BAN MAT CAU  GVHD: TS. NGUYEN VAN HIEN

51300mm? éng thodt nudc.

_ 3.14x100?

Téng = 4

=4 = 7850 mm*

SO ong cén thiét :

7850

Vay ta chon 12 éng, bé tri dbi xitng 2 bén mdi bén 6 bng, khoang cach éng 1a
6m.

2.3. So' d6 tinh ban mit ciu;

Bén mit ciu s& dugc tinh todn theo 2 so d8: ban congxon va ban loai dim. Trong
d6 phén ban loai dim don gidn dugc x4y dung tir so db dim lién tuc do d6 sau khi tinh
toan dim don gian xong phai nhan hé sé ké dén tinh lién tuc clia ban miit cau.

2.4. Tinh néi lwe trong bian dam:
2.4.1. Tdi trong tdc dung lén bdin:
% Tinh tai:

Tinh toan ban mit cdu theo dai ban ngang rong lm.
- Trong lugng ban than ban mit cu;
DC; = ye.ts.b = 2.5x10-5%200x 1000 = 5.00 N/mm
- Trong lugng 16p phu:
Lép bé téng atphan
q1 = Yat. h.b = 2.3x107 x60x1000 = 1.38 N/mm
Lép phong nuée:
92 = Ypn. h. b = 1.8x10% x2x1000 = 0.04 N/mm
Vay: DW=q, +q=1.38+0.04 = | 42 N/mm
% Hoat tai:
- Vi céc dai ban chiju lyc chinh theo phuong ngang ciu c6 chidu dai nhip
5=1.8m<4.6m nén hoat tai thiét k& cho ban mit ciu chi xét cho xe 3 truc.
- Voi trudng hop chi ¢6 mét banh xe:

P

P=_—

2b,
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CHUGNG 2: TINH TOAN BAN MAT CAU GVHD: TS. NGUYEN VAN HIEN
Trong do:
P: tai trong truc tinh todn, P=145 (kN)

br: bé rong vét banh xe: b, =510 +2hp,, =510+2x62=634 (mm)

3
p=065x 4210 _ 7433 (N/mm)

x 634

_ Véi truong hop 2 banh xe clia 2 xe ké nhau:

.
b,
Trong do:

P: tai trong tryc tinh toan, P=145 (kN)
b’1: bé rong phén bd vét banh xe:

b, =b, +1200=634+1200=1834 (mm)

3
= 652D 5139 (N i)
1834

_ Xét thc dung cua tai trong theo phuong doc céu ta co chiéu rong dai ban tuong
duong la:

SW* = 660 + 0.55S = 660 + 0.55x1,800 = 1,650 mm

SW-= 1220 + 0.255 = 1220 + 0.25x1,800=1,670 mm

2.4.2. Npi lyc trong ban:
+ Tinh tai:

So dd tinh:

0c
oW

1800

Hinh 2.1: So db tinh ban dam trong
~Hé sb diéu chinh tai trong:

N=NpN Ny = 0,95 dbi véi céc tai trong dung hé s6 tai trong Y; max.

/
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CHUONG 2: TINH TOAN BAN MAT CAU GVHD: TS. NGUYEN VAN HIEN

Va n= <1 d6i véi céc tai trong ding hé s tai trong Y, min.

NpMe N,
N, - Dé déo.
Mg - D6 du thira.
M;- D6 quan trong,
+ Dbi véi trang thai gidi han cuong do: Mo=1L;nr=1;n=1.05
—n=1.05
+ i véi trang thai gisi han sir dung:  mp=Limr=1;m=1

Trang thai gi¢i han cuong do:

DC, g Yow 8

MPCHDW zn( DC2 x S° N DWxS? J

2 2
ml.OSx[lQSxMH.SX%Jz 3,563,595N.mm

Trang théi gi6i han st dung;

M?GDW“_‘(DCZSX S? N DV\;XSZJ

2 2
_ 5.00x1,800 N 1.42x1,800 = 2,600,100 N.mm.
8 8
<+ Hoat tai:
+ Xét trudong hop dit 1 lan xe: hé¢sblanxem =12

So db tinh:

A 7
A gl
| 1800 ]

Hinh 2.2: So d tinh vét banh xe trong trudng hep 1 lan xe

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 81



CHUGNG 2: TINH TOAN BAN MAT CAU GVHD: TS. NGUYEN VAN HIEN

Trang thai gidi han cudng do I:

b( b
My =N [yLLx(1+IM)xmxp_4L(s-71U

:1.osx(1.75x1.33><1,2><L4-3_34"_6ﬁ[1,800_%{n

=51,238,309 N.mm

Trang théi gidi han st dung:

b (. b
MU =| (1 IM)xm x 21| S
: 4 |72

:(1‘33”_%7_4%"_62‘,[1,300_%&))

=27,884,794 N.mm
+ Xét trudomg hop dit 2 lan xe: hé sblanxem =1
So db tinh:

1800 ____‘

P)

1800

Hinh 2.3: So dd tinh vét banh xe trong truong hop 2 1an xe

Trang thai gi6i han cudng do I:
ME; = n[YLL * (1 +IM) b mx%bl-[s-—t;—]]]

T—1,05X[l.75><1.33><1XE%L_SO_O(LSOO_158200))

=50,864,248 N.mm

Trang thai gioi han st dung:

/
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CHUONG 2: TINH TOAN BAN MAT CAU  GVHD: TS. NGUYEN VAN HIEN

Mi‘;z((IHM)xmxI—);i(S—wb—’D

2
_ 1_33x1x51.39><1,800(1’800’1,800J
4 2
=27,681,224 N.mm

Vay néi luc do hoat tai gdy ra:
Trang thai gigi han cuong do:
M," = max (M, M“) = 51,238,309 N.mm
Trang thai gisi han st dung:
M, =max (M}}", M) = 27,884,794 Nomm
- Xét tinh lién tuc clia ban mit cau;
Momen tai miit cit gilta nhjp & trang TTGH cuong dg I va sit dung:

MPCHDW +M{:L><1000
‘ SW*
=17,308,558 N.mm

LL
M™ = 0.5 M?me n \Y 1+000 =0.5] 2,600,100+ 27,884,794 %1000
SW 1,650

MY = 0.5[

J: 0.5(3,563,595 + 51,238,309x1000j

1,650

=9,749,988 N.mm

Momen tai mit cit gbi & trang TTGH cudng d6 T va sir dung:

LL
M® =0.7[ mpeow 4 My ><1_000 =0.7[ 3,563,595+ 31:238,309x1000
SW 1,670

=23,971,652 N.mm

LE
My = 0.7 mreow M 210001 505 600,100+ 27:884,794x1000
SW 1,670

=13,508,307 N.mm

2.5. Tinh ndi lwe bin hing:
** Tinh tai:

- Tinh toan ban mit cdu theo dai ban ngang réng Tm.

- Trong lugng ban than ban mat cu: DC=5.00 N/mm
- Trong lugng 16p pht ban mat cdu: DW=1.42 N/mm
- Trong lugng cia lan can, 18 bd hanh truyén xuéng:

Trong luong cia lan can trén toan dim:
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Trong lugng cua tru lan can: Py=124.75 N

Trong lugng ctia mot cap thanh lién két: Pu= 16.97 N
Trong lugng ctia mot cap tay vin: Pov=369.9 N

Chidu dai ctia ddm L=36 m, khoang céch gitta hai try lan can la 2m, véy 1 dim

c¢6 19 tru lan can, 19 cdp thanh lién két va 18 cdp thanh lan can.

N |

fra)

L |

340

230
120
110

| A

L—ﬂ—J 0 170

T1[1130x700x5 T201170x700x5 01O170%700x5

H—3—SFF

Trong luong phén lan can:

40,

P =y, XV, =7.85x10° x130x700x5=35.72 N
P, =y, xV, =7.85x10° x(170x700x5-3.14x120° x5/4)=4227N
P, =7, * Vo, =7.85x107x126,385=9.92 N

E

tle

=y, %V, =7.85x10°x3,297,000 =258.81 N
P, =P x19+P, x19+P, x19+P, %18 =135.72x19+42.27x19+9.92x19+258.81x18

=6,328.87 N !

Tinh tai trong phén b déu theo phuong doc cAu cta lan can:

P, 6,32887
—-Le 2777 — (.18 (N/mm
Qe =777 736,000 ( )

Trong lugng cta lan can bé tong (1m dai)
P =y, xV, =2.5x10° x300x400x1000=3,000 N

P, =y, XV, =2.5x107 x200x400x1000=2,000 N
P, =7, xV, = 2:5%10°%500>200x1000=2,500-N

/
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...... "

. *T,—
lm .
AL I/FG :_l_

"'“X—*-‘ 500 _!

Hinh 2.4: Vi tri trong tim DC3 déi véi mép ngoai lan can.

Trong Iugng lan can thép va bé tong:

DC; =q,,x1,000+P, +P, +P,
=0.18x1,000 + 3,000 + 2,000 + 2,500 = 7,680 N

Khoang cach tir mép ngoai lan can dén trong tdm lan can la:

qr X 1,000x %, + P, xx, +P, xx, + Py xx,
DC,
_ 0.18><1,000><150+3,000><150+2,000X200+2,500><250
B 7,680

=195.57 mm

“* Hoat tai:

Do khi tinh ban hdng mép xe cich mep mep lan can bé tong 300mm. Nén hoat
téi khong tac dung khi tinh ban hing.

** NOoi luc tai mat cit ngam:

Ple W

|
//

L 750 N

Hinh 2.5: So 4 tinh ban hing
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- Do trong lugng ban thén:

DC,x1%  5.00%x750°
M, = 5 = 5

=1,406,250 N.mm

- Do lan can:
Mpes = DC, %Ly = 7,680%554.43 = 4,258,022 N.mm
- Do 16p phu:

 DWxL, _142x250°

M =44,375 N.mm
DW 5 2

+ Momen & trang thai giéi han cudng do I
M, =0 ['YDC X (MDcz JFlVIDm) TYpw X MDW]
= 1.05%[1.25% (1,406,250 +4,258,022) + 1.5 44,375
=7,504,248 N.mm
V6i n lahé sb diéu chinh tai trong; hé sé lién quan t6i tinh déo, tinh du va tAm
quan trong trong khai thac.
N="Mp XN XN, = 0,95
Heé s6 lién quan tdi tinh déo: My, =1
Heé sb lién quan t6i tinh du: M = 1,05
Hé s lién quan téi tAm quan trong trong khai thac: M, = 1

= {=1,05
+ Momen & trang théi giéi han sir dung:

M, =n* [MDC2 +Mpc, +MPL]
~ 1x[ (1,406,250-+ 4,258,022) + 44,375
=5,708,647 N.mm
2.6. Thiét ké c6t thép cho ban mit cu:
Gid tri momen cia ban mat ciu dung dé tinh bt thép (N.mm)

Bang 2.1: Bang tbng hop momen trong ban mat cAu (N.mm)

LTTGH 1 Vi tri Ban hing Ban dam gifta Tinh to4n W

/
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Goi (Myb)

23,971,652 23,971,652

Cbl 7,504,248
Gitta nhip (M,™) 17,308,558 17,308,558
Gdi (M) 13,508,307 13,508,307

SD 5,708,647
Gitra nhip (Ms™) 9,749,988 9,749,988

Ta lay gia tri momen lén nhét trong 2 trong 3 gid tri momen tai ngam ciia ban
hang, tai gbi va giffa nhip cta ban dam gitra d8 tinh toan va kiém toan. Lay két qua
tinh toan duge b6 tri cho cho cac mat cit con lai.

2.6.1. Thiét ké cho phin bén chiu moment dm:

MP™ =23,971,652N.mm

+ Chon khoang cach tr mép ngoai cung cla bé téng dén trong tdm céy thép
la a; =35 (mm)
Chon chiéu cao lam viéc cia tiét dién: d, =h—a, =200-35=165 (mm)
+ Chiéu cao ving nén quy dbi:

a=d — {d?- 2M,
* " Ox085xf xb

=165 -\/1652 - 2x23,971,652 = 6.46(mm)
0.9x0.85x30x1000

-3 | ‘ 5 Ao a
+ Chicu cao ving nén thuc cia bé tong: c¢=—

Do 28 (MPa) < £.=30 (MPa) < 56 (MPa)

Suy ra B, ——-0.85—0'—;)§x(f; -28) :O.SS_%(EX(3O—28) ={.836
> Cc= i = ﬂi e 773(]’1‘11’1’1)
B, 0.836

He 56 stre khang:

b =0.65+0.15x (.d_s - 1) =0.65+0.15x% [...Lﬁs ;:} =370 > 0.9
Le ) 7.73

Chon ¢=0.9 @ tinh toan va phit hop véi gid trj ban diu,

Kiém tra diéu kién
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Tl

TV s — = —"= =0.047 < 0.42 (thoa
M i (thoa)

L
dS
- Tiét dién khéng ché kéo:

e 0.85)(? xbxa _ 0.85x30;;(())00x6.46 _ 588.32(mm2)

¥

A

- Kiém tra ham lugng cbt thép ti thiéu:

i A, _ 588.32 — 0.36%
bd, 1000x165
Poin = 0.03% f, 0.03><—§0—= 0.32%
£ 280

Ta thdy: p 2P, < 0.46%2 0.32% ( thoa)

Viy tiét dién tinh toan dam bao diéu kién ham luong ¢t thép tbi thidu.
- Chon cbt thép c6 dudng kinh @14 bd tri trén 1 m dai theo phuong doc ciu
_ 86 lugng thanh thép cn thiét la:

A,  667.55
ns e — 3
A

= 4.33(thanh)
1414 X ——

Vay chon n, =5 (thanh)

- Budce cbt thép a = 200(mm)
- Chon 5 thanh @14, 16p bao vé cbt thép la &, =25(mm) (Theo diéu

5.12.3.1)
- Dién tich c¢6t thép cua 5014 la:

2

A =5% Ky :5xnx%:770(mm2)

2.6.2. Thiét ké cho phin bin chiu moment dwong:
M =17,308,558(Nmm)

- Chon khoang cach tir mép ngoai cung cua bé tong dén trong tAm cay thép
14 a = 35 (mm)
- Chon chidu cao lam viéc cia tiét dién: d, =h—a, =200—35=165(mm)

- Chiéu cao ving nén quy doi:

a=d — [d- M,
* * ®dx0.85xf xb

~165— \ﬁ652 __2XIT,308,558 4 c4(mm)

0.9x0.85%x30x1000

———ﬁ
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- Chicu. nén thccu bé tng

a
C:._
B,
Do 28 (MPa) < £:'< 30 (MPa) < 56 (MPa)
Suyra B, = OSSM#X(f 28) 085—%%30 28)=0.836
=2 _ 408 o oS mm)
B, 0.836
Haé sb stre khéang:
¢=O.65+O.15x(§~§~-~1]z0.65+0.15 (—lﬁ—lJ 4.96 > 0.9
c 5.55

Chon ¢=0.9 dé tinh todn va phit hgp v6i gid trj ban diu.
Kiém tra didu kién.

Ty s6 < =222 _ 0,034 <0.42 (thoa)
4 165

- Dién tich cbt thép cén thiét:

A, = O.85><11ic xbxa _ 0.85x30>2<;(())00x 4.64 = 422.57(mm?)

¥

- Kiém tra ham luong cbt thép téi thidu:

po A 4051
bxd, 1000x165

Bun = 0.03x 1 = 0.03x >0 = 03204
f 280

Y

Ta thdy: p 2 p,;, < 0.33%>0.32% (thoa)
Véy dién tich cét thép theo diéu kién ham luong bt thép téi thiéu,

- Chon cbt thép ¢6 duorng kinh @12 b tri trén 1 m dai theo phuong doc ciu
- 86 lugng thanh thép can thiét la:

n =t 52800, oo ihanh)
A 1, 127
4

Vay chon 1, =5(thanh)

- Buée cbt thép a = 200(mm)
- Chon 5 thanh @12, 16p bao vé cbt thép 1a a,, =25(mm) (Theo didu
5.12.3.1)

m
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- Dién tich cot thép clia 5012 la:

2

A =5xAy, = 5xnx%— =565.49(mm”)

2.6.3. Cot thép phin bo:

- Vi cbt thép chinh vudng goc vGi hudng xe chay nén phan tram dién tich cbt
thép phén bd phai théa mén diéu kién sau:

S6 phan trim = 3840 x \/gz <67%
+ Véi Se (mm) la chiéu dai nhip hiru hiu l4y bing chiéu dai hitu hiéu & diéu
9.7.2.3

S = o ly tir dinh néch bén kia dén ban bung bén nay b1 voi ban tya 1én dam
bé tong.

S 1800(mm)
: b, ; 350
S, = mmw 12%%, +r2— <8, = min 12x200+—2— =2575(mm)

Ly 35200
‘it T = 8800(mm

Trong do:
+ S (mm) la khoéng céch 2 dam chi.
+ ts (mm) 1a chidu day ban mit céu.
+ by (mm) 12 b& rong ban canh dim chu.
+ Ly (mm) 12 chiéu dai nhip.
Vay ta chon Sc = 1800 (mm)
o S6 phin trim=3840x4[S, = 3840 x /1800 =162,917% < 67% (Vo 1y)
+ Véy dién tich ¢t thép phén b duge xac dinh nhu sau:

A =0.67xA,=067x770=516(mm*)

s—ph

. Chon @12 12 ¢bt S<8S,,, <> 110(mm) < 270(mm) thép phén bd
5 12° 2
(VoiAy, = nx-4— =113(mm”~))

- 6 thanh thép cAn thiét:

A
n, =—"%= Ao 4.6(thanh)
b3 Al

Véy ta chon 5 thanh @12 voi khoang cach gifta cac thanh 12 200(mm) d8 bb tri
trén 1m dai theo phuong ngang cau.

/
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Ta s& kiém tra nirt cho ban mét cau bang trang thai gisi han sir dung.

2.7.1, Kiém tra nivt vgi moment dm;

Ms*=13,508,307 (Nmm)

Hinh 2.6: B6 tri ¢t thép cho tiét dién chiu momen im

- Diéu ki¢n kiém tra: £ <f,
Trong do:
+ f;(NP‘d) Ung sut kéo trong cbt thép.
+ 1, (MPa): Ung sut kéo cho phép trong thanh ¢t thép.
- Ta xéc dinh ng suit kéo cho phép ( fsa) trong thanh thép nhu sau:

f, =min 0.6xf; Z I
(d, x A_)?

Trong dé:

fy (MPa); La cuong do chdy déo cia cbt thép chiu kéo: fy =280(MP3)

* Z(N/mm): La théng s6 phy thude didu kién méi truong.

+

Dbi véi viing khi hau khéc nghiét: 7 = 2300(N / mm)

+ dc(l’i’m): La khoang c4ch tir trong tAm cua 16p cbt thép chiu kéo ngoai cing
dén mép ngoai cia ving bé téng chiu kéo va khdng vuot qud 50(mm).

d, =35(mm)
+ A(mt): La dien doh vung b€ tong trung binh boc quanh mét thanh thép
chiu kéo.
A= @ta)xb G35 +355)x1000 14000(mm?)
n

3
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0.6xf, = 0.6x280=168(MPa)

=f, =4 2 23000 __5917(mm)

1 |
(d,xA.)* (35x14000)° |

= f_ =min(168;291.7) = 168(MPa)

- Khoéng cach tir truc trung hoa dén thd ngoai cung chiu nén:

nxA 2xd_xb
%= s| [1+4———-1
b nxA,

Trong do:

) A 2 g oA WA A E
+ nlaty sd quy doi thepvebe:tong:n:-E—S
c

+ E.(MPa): La modun dan hdi cia thép: E, =2x10°(MPa)
+ E.(MPa): La modun dan hdi cua bé tong duge xac dinh theo cong thic:

B, = 0.043x7," x/f, = 0.043x2400" x J30 = 2.7691x10*(MPa)

S
Tfrdésuyra:n:E'i:__zx_m—T:'Lzz |
E, 2.7691x10
+ As(nmz): La dién tich c¢bt thép chiu kéo:

2

AS:SXAWM:anx}j—:WO(mmZ) |

) 7.22x770(\[ 2x165x1000
Viy X = 4 =

1 |=37.63(mm)
1000 7.22%x770

. Momen quén tinh tiét dién:

3 3
I = b’;" +nxA, x(d, %) :&0—0’%7'—63— 722 xTT0x(165—37.63) =107,952,368(mm") |

- Ung sut trong cbt thép:

b
f = M, @ —x)xn _ 13,508,307 _ 165_37.63)x7.22=115.07(MPa)
107,952,368

Vi f, =115.07(MPa) < f,, =168(MPa)nén ban mit cAu dam bao diéu kién
chéng nut.
- Bérong vét nirt:
a, =11.022xBx £ x3d, x A, X 107°(mm)

/
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—a —11.02x12x115, 073514000 x 10° = 0. 2(mm)

2.7.2. Kiém tra mist vgi moment duong:

Ms"™ =9,749,988 (Nmm)

| A\
i

L 1000 S

Hinh 2.7: B6 tri 6t thép cho tiét dién chiu momen duong

- Diéu kién kiém tra: T <f,
Trong do:
+ L, (MPa): Ung suét kéo trong cét thép.
+ £, (MPa): Ung sudt kéo cho phép trong thanh cét thép.
- Taxéc dinh \mg suét kéo cho phép (fsa) trong thanh thép nhu sau:

f,, =min 0.6x1; z !
(d,xA )
Trong do:

+ fy (MPa): 1.3 cuong do chdy déo cia cbt thép chiu kéo: fy =280(MPa)
* Z(N/mm): La théng s6 phy thude didu kién méi truong,
Déi véi vang khi hiu khéc nghiét: 7 - 23 00(N /mm)
+ d(mm): 13 khoang cach tir trong tdm cua 16p cét thép chiu kéo ngoai cung

dén mep ngoai ciia ving bé téng chiu kéo va khong vuot qua 50(mm).

d, =35(mm)

+ A/(t?): La dién tich vung bé tdng trung binh boc quanh médt thanh thép
chiu kéo.

(a,+a,)xb _ (35+35)x1000
n 5

s

A =

<

=14000(mm?)
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0.6xf, = 0.6x280=168(MPa)

= fsa 5= —g——-” ——M——IZ 2917(mm)

_=
(d,xA)? (35%14000)°
- f_ =min(168;291.7) =168(MPa)

- Khoang cach tir truc trung hoa dén thé ngoai cung chiu nén:

nxA [ ' 2xd,xb ]
X= 51— =1
b nxA,

Trong do:

+ nlatysd quy dbi thép vé bé tong: n= —E—S

+ E.(MPa): La modun dan hdi ctia thép: E, =2x 10’ (MPa)

+ ECCMP a): La modun dan hdi cuia bé tong duge xac dinh theo cong thuce:
E, =0.043xy"’ x \/f- _ 0.043x 2400 x +/30 = 2.7691x10*(MPa)

5
Tirdosuyra: n= B, =_2—xm——4:7.22
E, 2.7691x10

+ A/(mn?): La dién tich c6t thép chiu kéo:

2

A, =5%Ay, =5X nxl—i— = 565.49(mm”)

Vay x = 7.22%566 1+2><165><1‘000 _1]=32.86(mm)
- 1000 \ 7.22%x566

- Momen quén tinh tiét dién:

3 3
I :bx; +nxA x(d,~x) =102%3328i +7.22x566x(165-32.86) =85,181,828(un’)

cr

Ung sudt trong cbt thép:

£ =Ms ., —x)xn= 9,749,988 165-32.86)x7.22 =111.83(MPa)
83,181,828

Vi £, =111.83(MPa) <f,, =168(MPa) nén ban mét ciu dam bao didu kién chong nit.
- Bé&rdng vét nirt:
a, =11.022xBxf, x3[d, x A, 107 (mm)
Vi p 1 hé s6 diéu chinh: B="1.2
—a _11.022x1.2x111.83x3/35x14000 x10°® = 0.12(mm)

/
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CHUONG 3 : TINH TOAN DAM CHINH

3.1. Cic s6 liéu dAm chinh:
Chiéu cao dim dugc chon tir chidu cao tdi thidu trong quy trinh va theo kinh
nghiém thiét ké: 450

Ta chon; ﬁ@ﬂ

Chiu cao dim thép d=1200 mm. N oL,
Chiéu cao ddm lién hop H= 1430 mm T S O
Chiéu cao phén vat : hy=50 mm
Chiéu day ban bé tong : t=200 mm o
Chiéu day suon dim : t,=15 mm g g A
Chiéu réng cénh trén : be=350 mm
Chiéu day cénh trén : t=~20 mm
Chiéu rong canh dudi : b=450 mm LL e S
N 450
Chiéu day canh dudi : t=20 mm R
Chicu réng ban phii : b’=550 mm Hinh 3.1: Kich thudc dé.m chu
Chiéu day ban pht : =20 mm
3.2, Giai doan chwa lién hop:
Hinh 3.2: Tiét dién dim cha
. B, (B ,
I i
— [ ]
XX A S ] F
g tg -
Z 3 — JTTH
<l A el by a) B
E

y r I3
el e

S S
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Dién tich mit cit ngang phan dam thép:
A, =b,t, +Dit, +bpt +b' t}
—350%x20+1140x15+450%x20+550%20 —44,100mm’

Moment tinh ctia ddm thép dbi véi truc X-X:

: t'
Ky =Z:Ai><yf,i'X =bcxtcx:[2i+Dxtwx(tc+%J+bfxtfx[tc+D+%—J+bfxt'fx(df7f)

:350x20x%+1140x15x[“240+20)+ 450x20x(20+1140+—2§{l)+550x20x(1200—%)

- 33,779,000 mm’

Khoang céch tir tryc trung hoa dén mép dam:

Yo = oo Ko 33,779,000 _ e oo

A, 44,100
Yib =d- Y5 =1200-766 = 434 mm

X4c dinh moment quén tinh:

3 2 st A sb_ ¢+ _ 40 3 3
INC=b“1X2t“ +bcxtcx(Y§’é —%") +tw><(y§C t.) +t“’X(YNC3tf ts) +bfl>;tf
2 2
o o ¢ bLgll | o ot
+b; xtfx(YN‘g —t; —Ef) +—L12—f+b %t f><(YI~;C" ——21)
3 2 3 3 3
15%(766—-20) 15x(434—20-20
S +350x20x[766—2} Ry Lol L35 ) (450x20
12 2 3 3 12
2 3 2
+450x20x(434—20ﬂ?£) +ﬁ%ﬁ+550x20x[434_?§0)

=9,829,751,600 mm’

Momen khang ubn dbi véi thd trén tiét dién dam thép:

gt = T _ 9,829,751,600
NC

t =12,832,573.89 mm’
Yoe 766

Momen khéng ubn dbi vdi thé dudi tiét dién ddm thép:

St = INst _ 9,829,751,600 _22,649,197.24 mm’
Yie 434

Momen finh cia tiét dién dim thép ddi véi truc trung hoa:

/
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2
D_Ys'l‘*‘tc t t
She = twL*_—';&_—)wr bftf(d—Y:;c‘ —~§~—t%]+b'ft} (th;‘é M"tz—f]

- 2
5y (1140 7266+20)

=9,464,270 mm®

+450x20x(1200-766w—229-20J+550x20x(1200—766—:

3.3. Giai doan lién hop:
3.3.1. Bé réng cé hiéu dim trong Biva dim ngoai Be:
Dém trong:

12xt, +max(t,,b_/2) 12%200+ max(15;350/2) = 2,575 (m m)
B, =min % =min 35’4200 = 8,800(mm) =1,80
S 1,800(mm)

Dam bién:

|—6><ts+max(—t~"i,g) F6x200+max(1—5;£59)=1,287.5 mm
2 4 24
Bc=—z~'¥+min 281 =1—’§0~—0+min ESu’~82—09=4,400(rnm) =1,650(
Shang 75 O(mm)

3.3.2. Ddc trung hinh hoc dédm bitn:

Vi dim trong va dam bién c6 kich thude khac nhau (Be<Bi) nén ta tinh ddc trung
hinh hoc cho ¢4 hai.

Giai doan lién hop ngfin han (ST):

B tri cbt thép trong ban mit cau la $12a200 va bé téng ban mat ciu co cuong do
f'e=30MPa

mx(12° +14%)

Dién tich cét thép doc ban: A, =9x =2,403,32mm’
Dién tich phin ban ba thng quy dbj v thép:
3 2
A, :_A_c: 1,650><200+§0>< 50+50 — 43,750 o’
n

Trong d6: n 1a hé sb quy d6i bé tong ban mit ciu vé thép, phu thude vao cuong
d{ ctia bé tong lam ban mit ciu. (fc=30Mpa=>n=28)

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 97



CHUONG 3: TINH TOAN DAM CHINH GVHD: TS.NGUYEN VAN HIEN
Khoang cach tir trong tam ban bé tong (tinh cd phan vat) dén mép trén dam thép:

B xt X(h +£Sf]+bcxhvxg"—+2>{l><hzxz><h ]
s v 2 2 2 v 3 Y

Be th+hvx(bc+hv)

c'=

1,650><200>{50+ 2—29)+350><50><%+2>{%X502X%X50]

1,650%x200+50%(350+50)
=142.92 mm

Dién tich mat cit ngang dam:
A=A A FA G 44,100 +2,403.32+ 43,750 = 90,253.32 mm’

Momen tinh cta dién tich tiét dién lién hop 14y dbi voi truc TH1:
t
Ko =4, x[Yﬁ;(‘: +h, +~§]+Ac_m x(Yye+¢")

= 2,403.32><(766 + 50+2—29) +43,750%(766+142.97)

=41,964,869.31 mm’

Khoang céch tir truc TH1 dén truc TH2

Koy _4LICABO3L s o7y

A,  90,25332

Khoéang céch tur tryc trung hoa dén cac mép dam:

Mép trén dim thép : Yo=Y —¢ =766—464.97=301.00 mm

Meép duti dim thép : Yer =Yag+¢'= 434.04+464.97 =899.04mm

Mép dudi ban bé tong: Ysr =Yg =301.00 mm

Mép trén ban bé tong: Ysr = Y3 +t, +t, =301.00+50+200=551.00 mm

Momen quan tinh cta tiét dién lién hop: Ist

-
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IST =INC "!-C'ZXAS +1XZ(Ici +a§,~ xAGi)+Act Xaczt
193

1 ( 1,650 % 200°

=9,829,751,600 + 464.97? x44,100+~§x +451° x1,650x 200}

+=x
8 12

+2,488.141x 4662
=28,648,323,460.45 mm"

3 4 :
1 [%3SOXSO +3262><359><50J+%x2x[%+[301+-3%x50] x%xSOz]

Momen khang uén ctia tiét dién ddm thép:

Iy, 28,648,323 460.45

S =S =95,178,383.25 mm’
Y 301.00
s = Ior _ 28,648,323,460.45 _ 1,866, 74040 1’

Y3 899.04

Momen khang uén déi véi mep trén va mép dudi ban bé tong:

Ly _g, 28,648,323 460.45

1 =415,949,553.92 mm’
Yo 551.00

et
Sgr =1

seo L1 _g 28,648,323 460.45

= =761,427,065.97 mm’
Y, 301.00

Momen tinh cua tiét dién lién hop ngan han d6i véi truc trung hod:

(D—Y§é+tc+c')2
2

(1140766 +20 +464.97)’
X
2

S:! = tw

t t'
+bftf[Y,§é’ —Ef—t'f+c']+b'F t}(Yﬁé’ ~~2—f+c'J

=15 +450x20><(434—~22—0~20+464.97}

+550><20x(434 —%+464.97)
=23,134,235.30 mm?
Giai doan lién hop dai han (LT):

Dién tich c6t thép doc ban:

A =

ct

2 2
9x3«’%i42 —2,403.32mm?

Dién tich phan ban bé téng quy dbi vé thép:
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650x200+50x(350+50
_ A, Bty x(bH;) 1,600 X350+ )=14,583.33 mm’
3xn 3xn 3x8

Ac—td

Trong do: nla hé sb quy dbi bé tong ban mét ciu vé thép, phu thudc vao cuong
d6 cna bé tong 1am ban mat ciu.

Dién tich mat cit ngang dam lién hop:

AFAFAL A =44,100+2,403.3214, 583.33=61,086.65 mm’

Momen tinh ctia dién tich tiét dién lién hop 14y dbi véi true THI:
t
Ko =Ag X (Y;é +h, + —254)+ A _gX (Y;'é +c")

= 2,403.32><[766+50 +2%()—]+14,583.33x (766+142.92) =

=15,455,858.06 mm’
Khoang céch tir truc THI dén TH2:

w Ky _ 15,455,858.06

L T =253.02 mm
A, 61,086.65

Khoang cach tir tryc trung hoa dén cac mép dam:

Mép trén dam thép: Yo=Y 0" —766—253.02=512.95 mm
Mép dudi dam thép: Yr = Y2 +c" =434+253.02=687.05 mm
Mép dudi ban bé tong: Yy =Ypp =512.95 mm

Mép trén ban bé tong: Yi7 = h— Y =1430—687.05="762.95 mm
Momen quéan tinh cia tiét dién lién hop: It

1
L=l +C"|2XA5 +3~ XZ (L +a§i XA )TA Xait
n

3
=9,829,751, 600-+253.02% x 44,100+ 31 - x[l 650200 +663%x1 ,650><180)
X

12

3 4
L L[ 3997507 53g2350%50 s [ 3 s Lxso?
+2,403.32x728

=20,040,381,049.95 mm*
Momen khang udn d6i v&i mép trén va mép dudi tiét dién dam thép:

//
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Ss,t — I[ﬂT - 20, 040, 38 1, 049.95

P =39,068,999.28 mm’
oy 512.95
b IUL _20,040,381,049.95 -29.168.669.91 mn’
Y 687.05

Momen khéng ubn dbi véi mep trén va mép dudi ban bé tong:

=3 0. 11 3,05, 20.040,381,049.05

=030,408,477.22 mm’

Y 762.95
S =3n. AL - 3,085 20:040,381,049.95 937,655,982.64 mm’
& b 512.95
LT )

Momen tinh cta tiét dién lién hop dai han déi véi truc trung hoa:

2
D= Y54t 4o t .
SET :t\v ( NC2 ) +bftf(YhSIé)*Ef_tlf_+cln]+b|ftlf (Yyﬁgm?ﬁ_}_cnj

1140-76 53.02)°
(1140-7 6+220+2 3 2) +450><20x[434—£29“20+253'02j

+550 % 20x(434 ——%9 + 253.02}

=16,501,100.01 mm?

=15x%

Tinh twong tr cho dim trong ta ¢6 bang sau:
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Bang 3.1: Bang tdng hop céac dac trung hinh hoc cua d4m trong va dim bién

[ DAM GIOA (DAM TRONG) ]
Tiét dién dam thép Tiét dién ddm lién hop
. Pon
Péc trung A . ; X
Vi Chua lién hop (NC) Ngén han (ST) Dai han (LT)
Dién tich tiét dién | mm® 44,100.00 94.270.35 62,603.69
Momen khang uon 1} -\ .3 22,647,303 .85 32,065,309.60 29,433,432.49

thé dudi dam thép

I‘g;“:f;l kjlala;’lgﬁ‘;:; mm? 12,833,181.65 104,490,158.09 41,649,853.08
tsznrggraﬁgﬁgé;‘g} mm® 835,921,264.69 999,596,473.98
tx‘ﬁ;ntféﬁgn v | 442.937,375.14 665,007,365.61
Mocﬁgﬁigfggnh mm® | 9,820.751,541.95 | 29,443,062,158.69 | 20,695,129,028.19
DAM BIEN (DAM NGOAI)
5 Tiét dién dim thép Tiét dién dam lién hop
on
Pict . 1
i vi | Chualiénhop (NC) | Ngfn han (ST) Dai han (LT)
Dién tich tiét dién | mm® 44,100.000 90,253.318 61,086.652
It‘flgrgf%ikgg:‘ngtﬁgg mm? 22,647,303.850 31,866,740.395 29.,168,669.915
ﬁ%r‘:f:nké‘;nngﬂ‘f:; mm? 12,833,181.651 95,178,383.246 39,068,999.277
Momen khéing uon 3 1.427.06 937.655.982.6
e mép di ban BT | ™ 761,427,065.967 37,655,982.637
tg‘;ﬁ;“tﬁfggn“g,} mm? 415,949,553.919 | 630,408,477.223
Mocrgzl;‘igt“f&ﬁnh mm?® | 9,829,751,541.950 | 28,648,323,460.446 20,040,381,049.947
B .

3.4. Tai trong hé s6 phin b6 ngang:
3.4.1. Tai trong tdic dung lén ciu:
% Tinh tai:
Gdm céc tinh tai DCi, DC2, DC3, DW.

-Trong lugng béan than dam thép:

/
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P =Asxy, =44,100x7.85x107=3 .46 N/mm

-Neo : P»=0.5 N/mm
-Mbi néi (chon trude): Ps=0.5N/mm
-Sudn tang cudng:
+Sudn ting cudng gitta:
Mot dim c6: 12 x 2 = 24 suom tang cudng gilra
Khoang cach cac suon gitra: do = 3000 mm
Khéi lugng mét suon ting cudng:
g, =160x1060x15x7.85x10° =199.7 N
+ Suon ting cudng gbi
Mot dim cé: 4 x 2 = 8 suom tang cuong gdi
Khoéang cach cac sudm: 200 mm
Khbi lugng mot suom:
g, =160x1140x15x7.85x10™° =214.8 N
+ Suwon ting cudmg tai lién két ngang:
Mot dim c6: 11 x 2 = 22 sudm ting cudng
Khoang cach céc hé lién két ngang: Ly = 3,000 mm
Khéi lrgng mot sudn ting cudng:

2, =160x1140x15x7.85x10° =214.8 N

-Lién két khung ngang: c¢6 22 lién két khung ngang trén mdi dim

+ Khodng céch gitra cac lién két ngang 3,000 mm.

+ Dung thép L100 x 100 x 10 (cho c& thanh xién va thanh ngang)

+ Trong lugng mbi mét dai: g, =151 N

+Thanh ngang dai: 1,730 mm

+Thanh xién dai: 938 mm

+ MBbi lién két ngang cé: 2 x 1 = 2 thanh lién két ngang, 2 x 1 = 2 thanh lién két
xién
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-Lién két ngang O dau dam:
+DAm ngang W760x196 dai 1730 mm c6 khéi lugng:
g:A.L.:ZS,lOOXl,730X7.85X10'5=3,408.71 N
+Suon ting cudng tai gilta dam ngang dé dat kich trong qua trinh thay gbi sau
nay: c¢6 4 sudn ting cuong trén mot dam ngang:
g= 4x126x720x10x7.85x10° = 284.9 N

- Mbi ddm cht trong c6 18 lién két khung ngang va 4 dim ngang:

[ﬁLx(1,730><2+938x2.)}<22+4gmgmg+4gmmmmBang

p, 1| L1000
2 Ltl
L
1 (ﬁ%%x(L730x2+938x2ﬂx22+4x3A08J1+4x28490
1 =0.462 N/ mm
S 35,200
I

-Sudn ting cuong:

- g x24+g,x8+83%x22 _ 199.7%24+214.8x8+214.8x22 0319 N/mm
35,200 35,200

=>DC =P+ P2 +P3 +P4 +Ps
=3.46+0.5+0.5+0.462+0.319
=5.241 N/mm
-Trong lugng ban than ban mat chu:
+Dién tich ban mat et Apme = Bie.ts= 10,500x200 =2,100,000 mm?

8 2x50°

2
+Dién tich ban vat: A, =b.xh,+ 2” =350%50+

= 20,000 mm”

:>DC2=(Abmc+Avﬁt).bt:(2,100,000+6X20,000)X2,5X10-5:55.50 N/mm (toan cau)
-Trong lugng lan can — go chén banh 1 phia da tinh ¢ phén tinh toan ban mat cau.
DC; = 7.68 N/mm
-Tinh tai 16p phu DW:
L6p bé tong atphan:
q, =7, xhxb=2.3x10" x60x9500=13.11 N/mm

e e Ty
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Lép phong nuée:
D =Y, xhxb=1.8x10" x2x9500 = 0.342 N/mm

Vay DW=q, +q, =13.11+0.342=13.452 N/mm

Hoat tai:

-Hoat tai tac dung l1én dim gdm cé: HL93 + Tai trong ngudi di
-Téi trong xe 0.65xH1.93 gbm co:

+ Tai trong xe 3 truc va tai trong lan

+ Téai trong xe 2 tryc va tai trong lan
-Xe 3 truc;

+ Truc trude: P3 = 22,175 N

+Trucsau: P1=P;=94250 N
-Xe 2 tryc: Pi=P;=71,500 N
-Téi trong 1an: Wi, = 9,3 N/mm

3.4.2. Xdc dinh h¢ sé phan bé ngang:

Khi b tong ban mjt cdu chua dii cudng do thi tinh tai DC2 chia déu cho céc dim
chinh do d6 hé s6 phan bé tai trong theo phwong ngang cua tinh taj DC2 dugc xédc dinh
nhu sau:

3.4.2.1. Phwrong phdp don béy:

% DAam bién:
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500_, 600

1

i 1800 ﬂ

DCZ

l1llHHHHHHHHHHHHHHHH&TlHlHHHHHH
DW

PC3
ﬂ LANE
750 1800 1800 1800 1800 1800 750__|
i, EL =L . e, .
(e )
(e ]
o 2
e
r~S—
porel oy MO

Hinh 3.3.Dah dim bién theo phuong phap don bay

0.806

Hoat tai xe 3 truc va xe 2 truc : mg*® =1.2x =0.484

m 12 (1
Hoat 4 1an: me® =——xY.Q =——[—x2050x1.139 —0.467
oat tal lan: Me ™ =504 27 1ANE “3000| 2 )

« 1 2050x1.139

DW: = X =(.123
& 75500 2
DC3: g=1.308
1 2.550%x1.417
D P H— =0.172
D % 10,500 2

% DAm trong:
e Xét cho dim 3:

—/
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. 1800 ; 1200 | 1800

HHHHTHHHHTHHHH 42HHHHT BERERERR R
O T H# HHHHHHHHHHH

L 3000

F LANE 1 ]
WHHHHJH R

DC3
3000 3000
~ LANE : 1
, IR 2ENR HHHW THH
1__750 1800 1800 1800 1800 1800 750__|
U U —l U gg%
= r— =
Oy o>
S =
[l
<=

Hinh 3.4. Duong dnh hrdng ddm 3 theo phuong phép don bay.

+ Hoat ti xe 2 truc va xe 3 truc:

1+0.00

1 lan: mg¥ =12x = (.600

2lan ; mg® =1x I+0'3323+ 0.00 = 0,667

+ Hoat tai lan:

12 (1
Han: mg™ = xSy =12 (1 1a0n 0.16741 x2 = 0.700
T = 5000 & e 3000{2 *( )J

. 1.0
2lan: mgE - M % _ 1x1800 = 0.600
g 3000 LANE 3000 ®

+ DW: g= 100x1x1800m0.189

3

x1x1800=0.171

-+ E=
DG g 10,500

e Xét cho ddm 2:
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. 500,,_600 _, 1800 | 1200 ‘ 1800
T | |

XE

5 XE * XE
RS ERERRRRRRRRE RERERE] mm R R RRRERIRRRRR T
HHHHTHHHT RERE HHHHHHHH EEEEEEREEE
1|
RSN RERRRRRRRRRRARE.
B 3000 3000 .
I~ LANE 1 I i
rm HHH_THHTTHHHHHH{
e -
L’;’ED 1800 1800 1800 1800 1800 750
s L A, Al e 1

~0.417
~0.308
-0.139
0.167 A0.193
0.167

0.141

Hinh 3.5: Duong anh huéng dim 2 theo phuong phap don bay

— Hoat tai xe 3 tryc va xe 2 tryc :

; + 0.
+ 1lan: mg® =1.2x g 80720 193 _ 0.600

+ +
0.193+0.807 +0.141 0.000}20.571

+ 21an: mg" =1.0><[ »

— Hoat tai lan:

+ llan:

12 (1
med =2 xY'Q =-‘—x[;x1500x 0.167+1]><2=0.700

& 73000 LANE 2000 \2 ( )
+ 2lan:

1.0
X Q =
3000 LANE 3000

><(%x1800><(0+1)+—;—><1800><(1+0):0.600

+ DW: g= ! ><(1><1800+le0.139><250)=0.188
9500 2

+ DCp: g= . X(IXlSUU—I—lX—0.’417’5('750) =@15F
10500 2

+ DC,=-0.308

/
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3.4.2.2. Plurong phdp dam don: (Chi tinh cho hoat tdi)
< Dam trong:

» Diéu kién 4p dung :
1,100 < S=1,800< 4,900
110 <t:=180 <300 =>Thoa man
6,000 < 1.=36,000 < 73,000
Nv=6 > 4
 Hé sb phan bb cho moment:

Mot 1an chét tai:

0.4 03 01
¥ B K
mg  =0,06+ S (S —=
4300 L Lt;

Trong d6:
K, : Tham sb d6 cing doc. K, = nx(INC +Axe:)
M$ dun dan héi BMC xé4c dinh nhu sau:

Ep =0,043xy)" x. ff".
=0,043% 2400 x~/30 =27,691.466 MPa
Dam chi lam béng thép ¢6 B, =200000 MPa

E 200.000
Viy n==8 =

7
E, 27691466

e, =Y,jg+t,,+—t2i“—~766+50+l§—0——~906 (mm)

K, =7,22%(9,829,751,600-+44,100x906%) = 332,326, 630,624 mm*

g 1,800Y"* (1,800 \ (332,326,630,624 "
Vay: mg =006+ 22— | x X = 0.364
moment 4300 35,200 35,200x180°

Hai hay nhiéu lan chét taj:

0.6 02 0.1
: K
mg:‘fmm =0,075+ S X E] b £ -
2900 L L x t,
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0.6 0.2 0.1
mgf‘,’fgm=o,075+(l’8°°] x[ I,SOOJ x[332,326,630,624} S AETH

2,900 35,200 35,200x1 80°
e Heé sb phan b6 cho luc cit:
Mot lan chét ti:

Mg :0.364?%)6 :0.36+%%=0.597

Hai hay nhiéu lan chat tai:

2 2
mgh =02+ 5 —( S ]=0.2+1@2—[£@—) =0.672
3600 \ 10700 3600 \ 10700

ML A A A A % A \ A 5 A A
Zioeat - HE s0 phan bo lyc cat cho dam trong truong hop xép >1 lan xe treén cau

«» Dam bién:

500_,_ 600 1800

XE

o Mot Ian chét tai: (PP don béy)

0.806 _0.484

Hoat tai xe 3 truc va xe 2 truc : mg®® =1.2x

1.2

Hoat tai lan: mg™ = —r—(lx 2050 x1.139) =0.467

_E_x Q =

3000 LANE 30001\ 2

(He s6 phan bb ngang cho Momen va luc cat cuing gia tri)
e Tai hay nhidu lan chét tai:

e —y eearer
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Vi-300 < de= 250 < 1700 thoa diéu kién 4p dung PP ddm don, véy tinh hé s6
phéan bb ngang cho tai trong HI.93.

% Hé s6 phan bb cho momen:
g, Mg,
Trong do:
e: Hg s6 diéu chinh (e>1)
e = O.77+5§;?0 =0.77 +2—2850~% =0.859
Tacoe=0.859 <]. Viy chone =]

Vay: mgl =exmgM  —1x0.510=0.510
* Tinh hé s phan bd cho lyce cit:

He¢ sb diéu chinh :e = 0.6 +_f_1e_ =0.6 +—2—5-0— =0.683
2,800 2,800

Viy: mge =exmg  =0.683x0.672 = 0.459
3.4.2.3. Phuong phdp nén léch tim.
% Hé s6 mém:

S3
o =—
6x]‘xAp

= Khi tinh mjt ¢t & gitta nhip gidn don ta cé:

S5xPxL) 12.8x.8*x ]
A =—Z "1 o =
" 384xEIl LyxI'
S=1,800 (mm), I=28,132,163,979.569 (mm)
I

[=—

L

b

~ Khodng céch lién két ngang 1a: 15=3000 (mm)

IR
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-
Bl =
&
(a]
P~
3
o
I~
M~
u L R

Hinh 3.6: Mit ct b trf thép hé lién két ngang.

100

0
L::l

Hinh 3.7.Mit cét thép lién két ngang 1.100x100x10

Thép L100x100x10 ¢6:F=1920mm? ;1=1,770,000 mm*

Momen tinh dbi v6i truc X-X:

Ky x :%XI,OOOxlSOx}%)—+l,920x(240+180+28.2)

+1,920% (1190 — (100 -28.2)) = 5,032,488 mm’

Khoang céch tir tryc trung hoa (0-0) dén truc X-X:
Ky 5,032,488

a=

I =191.059 mm
4 §X1=OOOXI80+2X1’920

X4c dinh moment quén tinh:

3
) lg_xl_ogo_l%lg)_flgx1000><180><(191.059—1—20-)2+2><1770000+1920><(420+28.2—191.059)2
+1920%(1190— (100—28.2)—191.059)" =2,071,447,635(mm’)

-
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I'= I, _2,071,447,635

L, 3,000

= 690482.545 (mm*)

s g = 128x 8’1 _ 12.8x2300° x 29,959,558, 463.123

=0.0048 < 0.005

LT 34400° x 690482.545
=>Thoad
Ty sé B - 2000 _ 0.26 <0.5
L, 35,200

Tir hai diéu kién cho thiy, ding phuong phap nén l1éch tim dé tinh hé s6

phén b ngang cho tdi trong s& cho két qua chinh xac hon phuong phép géi tua
dan hoi.

% Dam bién:

1 iquq
g ) n 5
2.4
Ta c6 duong anh huong cho ddm bién: = =l
1 _l A%,
yl. n 2 2'1: 2
ai
=1
Trong dé: n - sb dim chi
—khoang céch giita 2 dim déi xung
of
e —n
0/
F= >
Lot 03 |
f |
A A A A A A A\
1 2 3 q 3 2 1

Ta ¢6: a1 = 9,000 mm; a; =5,400 mm; a3=1,800 mm

2.4 =9,000” +5,4007 +1,8007 = 113,400,000

I 1 9,000x9,000
=—t—x2 Y

Y = =0.524
- 6 2 113,400,000
b 9 0009, 000 .
-------- = {3,190
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I_;oo‘ 600 1800 ‘ 1200 1800 L
XE XE

SRERRERERRRR HHHHlHlHDﬁHHHHHlH RERRERRRRRE
DW
4%HH{HHHHHHHHIHHHHHHHH¥HHHH

pDC3 3000 y 3000 n DC3
Tr_ LANE 1 L LANE2 |
R IR R RN RRRRNRE HlW [

1800 1800 75L[

L 750 1800 1800 1800

i 1 L AL AL A

SLeH3
L 2 - l 2645 ]
g%s&% = =
Hinh 3.8: Duong anh huong dim bién theo phuong phap nén 1éch tam.
- Ta c6 hé sb phan bb ngang:
DC2: g= 1 (7 ,355%0.585—-3,145x0.250 ) _ (-
10,500 2
DC3 : g=0.569-0.234=0.335
DW: g-= 1 X[6,855x0.545—2,645><0.210 _0.167
9,500 2 -
Tinh cho hoat tai:

+ Khi xép 1 lan xe trén cau:
0.497+0.354

Hoat tai xe 3 truc va xe 2 tryc : Mg = 1.2><—-—2-—— =0.511
Tai trong lan:
m 12 3,000%(0.545+0.307)
=— Q = X = 0.511
& = 3000 4 M 3,000 2

+ Khi xép 2 lan xe trén cu:
Hoat tai xe 3 truc va 2 truc :

mg™ =1.0x 0.497+0.354;—0.259+0.116 0613

’f
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Tai trong lan:

ane m
mgl = mx ZQLANE

__ L [3.000x(0.545+0.307) 3,000x(0.307 +0.068)
3,000 2 2

Jx 0.614

% Dém trong:

Ta c6 dudng anh hudéng cho dim trong: = J =
I 1 axa
C T
n Za,-z

=]

Trong d6: n—s6 dam chu

ai — khoang cach gitta 2 dim déi xXung

[ Gl -l
a/
f -
[ G:’) |
A A N A A A A
f ? 3 ] 3 2 i

Ta ¢6: a; = 9,000 mm; az =5,400 mm; a3=1,800 mm

2.a’ =9,000 +5,400% +1,800% = 113,400,000

1 8 9,000x5,400

=1().381

1
N 2 113,400,000
1_1_9,000x5,400
6 2 113,400,000

=-(,048

v

W
SVIH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 115



UONG 3: TINH TOAN DAM CHINH GVHD: TS.NGUYEN VAN HIEN

CH

500_,_ 600 1800 1200 1800
XE XE

DC2

SRERsRRsssazaaaReRRRARRARERRRRRRRRRRRRRRRRIARERRARIE
DW

8743 1757
8243

0.084

0.230
0.222

1257

0.279

©

[ TS
—ERnR T
RIS (=]
N b

04 U
0.381

Hinh 3.9: Puong anh hudng dim trong theo phuong phép nén ]éch tAm

- Ta c6 hé s6 phan bd ngang:
1 x(8,743><0.417—1,757x0.084] _0.167
10,500 2
DC3 : g=0.408-0.075=0.333

DC2: g=

1 ><[8,243><0.393;1,257%0.060] _0.167

Tinh cho hoat tai:
+ Khixép 1 lan xe trén cu:

Hoat tai xe 3 truc va xe 2truc: mg = 1.2><9£6i;—0'—27E =0.386

N ‘ 12 3,000%(0393+0250)
Tai trong lan: mg = =0.386
e &= 3000 * 2w = 3,000 2

+ Khi xép 2 lan xe trén cau:
Hoat tai xe 3 truc va xe 2 truc :

gl =10 0.365f0_.g79;0.222+0.136 _ o501

Tai trong lan:

/
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ane m
mg' = 5:(")66 X Z Q)

__ 1 [3,000x(0.360 +0.267) | 3:000x(0.252+0.158) 0519
3,000 2 2
Bang 3.2.Téng hop hé sb phan bé ngang
DAM TAI TRONG DC2 | DC3 | DW TRUCK | LANE
A MOMEN | - - - 0.510 | 0.510
PP DAM DON -
BIEN LUC CAT| - - - 0.483 | 0.467
PP PON BAY 0.172 1 1.3080 | 0.123 | 0.484 | 0.467
PP NEN LECH TAM 0.167 | 0.335 [ 0.167| 0.613 0.614 |
[ . MOMEN | - - - 0.510 | 0.510
TRONG PP DAMBON LUCCAT]| - - - 0.672 | 0.672
PP DON BAY 0.157 | 0.000 | 0.188 | 0.600 | 0.738
| PPNENLECHTAM | 0.167 | 0.333 0.167 | 0.501 | 0.519

He 6 phén bd ngang khi x8p mét Ian, dé tinh todn & TTGH Mbi: Chi ldy cho taj
trong xe (vi TTGH Méi khéng xét cho taj trong lan).

Dém gifta:  Momen: mgS=0.510.
Luc cét: mg8=0.597.

Dém bién:  Momen: mg® =0.483.
Luc cit: mgS=0.483,

(Nhitng h¢ 56 in dam trong bang I3 ¢6 sir dung khi tinh néi lyc, con cédc hé sb
con lai chi mang tinh tham khao)

3.4.3. Tinh tdi tdc dung lén toan cdu:
DC=5.241 (N/mm)

DC»=55.500 (N/mm)
DCs=7.677 (N/mm)
DW=13.452 (N/mm)

3.4.4. Ngi lyc — Té hop néi lyc theo cde TTGH:
3.4.4.1. Kiém tra dém chi tai cde méit cdit sau:

Tai mit cét gbi (I-I): cach géi mot khodng L = 0 (V).

Tai mit cét méi ndi (1I-11): céch gbi mot khoang L2 = 12,350 mm (M, V).
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Tai mit cét lién két ngang gan mat cét gifta dam (III-I1T): cach gbi mot khoang
Ls = 14,600 mm (M.).

Tai mit cét gitta ddm (IV-IV): céch gbi mot khoang La = 17,600 mm
(Mu,Ms,Mméi)-

& Mot cdt I-I:

1200
2%

2

= 4300 i 4300 ]

Pl P2| P3

LANE

HHHHHHIHHHHHHHHHﬂl{%ﬂ
]

35200

Wﬁg&xuumumuzmmmmmfi’?w
L

0.878
0.756

1.000
0.966

Hinh 3.10: P.a.h lyc cit V tai MC I-1

Q, =0
Dién tich duong anh hudng: {5 = 17,600 mm
o, =0

Lare cét :
Vitrge= P1.y1 + P2.y2 + P3.y3
=94,250x 1 +94,250 x 0.878 + 22,750 x 0.756

=194,178.267 N
Vatrge = Pryi + P2~y,1

=71,500 x 1 + 71,500 x 0.966

=140,562.500 N
Vian = Whan. v = 9.3 x 17,6000 = 163,680.000 N

Vper=DCi x(Q, —€%,)=5.241 x (17,600-0) = 92,272.114 N

Vie=DCa XY, —€%)=55.500 x (17,600-0) = 976,800.000N

/
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Voes=DCix(CX, —CX,)=7.677 x (17,600-0) = 135,118.893 N

Vow=DW((%, —€%)=13.452 x (17,600-0) = 236,755.200N

Momen: M3truc:MZtruclianemMPL:MDCizMDCZEMDB:MDW“_“O
% Mt et TI-1T:

i
i*— 4300 Il 4300 - .
T T T T T T T e
' 120 4—‘ 35200 -

Hinh 3.11. D.a.h momen M tai mit cét I1-11

Dién tich dudng anh hudng moment:
Miswge = Pry1 + Pa.ys + Pays
=94,250 x 8016.97 + 94,250 x 6508.31 + 22,750 x 4999 .65

=1,482,749,946.733 N.mm
Mairge = Pryr + Po.y*s

= 71,500 x 8016.97 + 71,500 x 7595.95
=1,116,324,218.750 N.mm
Mism = Win %€y, =93 x 141,098,750.000 = 1,312,218,375.000 N.mm

Mpci=DCix€), = 5.241 x 141,098,750.000 = 739,743,174.699 N.mm
Mpc=DCa %€, = 55.500 x 141,098,750.000= 7,830,980,625.000 N.mm
Mpcs=DCs %€}, =7.677 x 141,098,750.000 = 1,083,244,708.373 N.mm

Mpw=DW X, = 13.452 x 141,098,750.000 = 1,898,060,385.000 N.mm
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0
120

1]

4300 4300

P P2 P3

LANE

Hinh 3.12. D.a.h luc cat V tai MC 1I-11

Dién tich dudng anh huong lue cht: €, =7,416.51 mm, € =2,166.51 mm

Ve = P1.y1 + P2.y2 + P3.y3
=94,250 x 0.649 + 94,250 x 0.527 + 22,750 x 0.405

=120,060.724 N
Varge= Pry1 + P2.y"1
— 71,500 x 0.649 + 71,500 x 0.615
=90,390.625 N
Vi = Wian. X% = 9.3 x 7,416.51 = 68,973.569 N

Vpe=DCi (€Y, —C%)=5.241 x (7,416.51-2,166.51) = 27,524352 N
Vper=DCax(Q —C%,)=55.500 x (7,416.51-2,166.51) = 291,375.000 N
Vpe=DCax(€Y, ) =7.677x (7,416.51-2,166.51) = 40,305.352 N

Vow=DWx(C, —(%)=13.452 x (7,416.51-2,166.51) = 70,623.000 N

e
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S Mt edr IIT-11T

Hinh 3.13. P.a.h momen M tat MC ITI-1IT

Dién tich dwong anh huéng moment: €, =143,419,998.4 mm?
Mitre = Pry1 + Pa.ys + Ps.ys
=94,250 x 8544.32 + 94,250 x 6760.80 + 22,750 x 6027.84

= 1.579.640,340.909 N.mm
M2truc = P!-Yi + PZ-y’i

= 71,500 x 8544.32 + 71,500 x 8046.59
=1,186,250,000.000 N.mm
Miin = Wian xQ =93x 150,380,000.000 = 1,398,534,000.000 N.mm

Mbci=DCixQ,, =5.241x% 150,380,000.000 = 788,402,297.053 N.mm
Mbe=DC2 %), = 55.500 x 150,380,000.000= 8,346,090,000.000 N.mm
Mbcs=DCsxQ, =7.677 x 150,380,000.000 = 1,154,498,811.967 N.mm

Mopw=DW X0, = 13452 « 150,380,000.000 = 2,022,911,760.000 N.mm
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& Mt et IV-IV:

Hinh 3.14. D.a.h momen M tai MC IV-1V

Dién tich dudng anh huéng moment: Q,, =154,880,000.000 mm’

Mitrge = P1.y1 + P2.y2 + P3.y3
= 94,250 x 8800.00 + 94,250 x 6650.00 + 22,750 x 6650.00

=1,607,450,000.000 N.mm
Maige = Pry1 + P2.y’1
= 71,500 x 8800.00 + 71,500 x 8200.00
= 1.215,500,000.000 N.mm
Mian = Win X2y, =93 X 154,880,000.000 = 1,440,3 84,000.000 N.mm

Mpei=DC1x€Y,, =3.241X 154,880,000.000 = 811,994,598.800 N.mm
Mpe=DCaxC = 55.500 x 154,880,000.000= 8,595,840,000.000 N.mm
Mpcs=DCsxCy, =7.677X 154,880,000.000 = 1,189,046,256.135 N.mm

Mpw=DW %= 13.452 X 154,880,000.000 = 2,083,445,760.000 N.mm
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1200
P
4300 4300

A

LANE
ocow T l’lllllllllllll
L S

17600
—_— e He

7

Hinh 3.15. B.a.h Iyc cét V tai MC V-1V

Q% = 4,400

Dién tich dudmg anh huéng hye cit:
Q; = 4,400

Viie = Pry1 + Poy, + Pa.y3
= 94,250 x 0.500 + 94,250 x 0.378 -+ 22,750 x 0.256

=88,.553.267 N
Vame=Pry; + Pry’y

= 71,500 x 0.500 + 71,500 x 0.466
=69,062.500 N
Vien = Wian. X, = 9.3 x 4,400 = 40,920.000 N

Voer=DCi (€ — )= 0 N
Vbe=DCox((Y, — (% )=0 N
Vpes=DCs (%, —()=0N

Vow=DW (2, —(0 )= N
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3.4.4.2. Cde mdt cdt tinh neo chéng cit 6 TTGH mdi:
Thiét k& neo chbng cit, dy dinh bé tri neo khong dbi trong khodng 3m. Vay can

tinh bién do luc cit moi Vsr O cac mat cit sau:

Tai mit cit gbi cach g6i mot khoang L =0

Tai mit cét cach gbi mot khoang L1 = 2,600 mm
Tai mit cit cdch gbi mot khoang Lo = 5,600 mm
Tai mit cét cach gbi mot khoang L3 =8, 600 mm
Tai mét cht cach gbi mot khoang La = 11,600 mm
Tai mét cit cach géi mot khoang Ls = 14,600 mm
Tai mit cét cdch gbi mot khoang Ls = 17,600 mm

Hé s6 phan bd ngang cta dim gitta (0.597) 16n hon cia dAm bién (0.483) nén
bién dd lyc cat duge tinh va thiét ké cho dam gifra, rdi st dung két qua dé thiét ké cho

dAm bién vi dAm bién chiu tai it hon.

& Tai L=0:
Xép tai tinh V:
‘ 9000 L 40
[ | l
P] Pz P]J
0 1 2 3 4 5 6

0.622

1.000

Hinh 3.16. Chét xe 3 truc 1én d.a.h.V tai MC LO

V® =Py, +P,.y, + By,
=94,250x1+94, 250%0.744 +22,750%0.622
=178,556.108 N

VO=0

e DAim trong:

e s B
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V= %x (1+IM)x 0.75x (V) 4. y©)

o= 0 5297 x (1+ 0.15)x 0.75%(178,556.108 + 0)=76,597.046 N
e Dim bién:

Vv, = ;“2 (1+IM)x 0,75 x (V& 4 vy

= 15 x(I+O.lS)x0.75x(l78,556.108+0):62,029.648 N

% Tai L=2600mm:

Xép tai tinh V:
F__mo ; 9000 -
P g
= 9000 : 4300 -
-

36200

%E | | | | 7.
e

0.670
0.548

Hinh 3.17. Chét xe 3 truc Ién d.a.h.V tai MC L1

V& =Ry, +B.y, +P.y,
=94,250x0.926 + 94,250 0.670 + 22,750 % 0.548
=162,952.415 N

VO =Py, +P,y, +P,y,
=94,250x0.074 +0+0
=6,961.648 N

e Dam trong;

\'A —1——x(1+IM)><{) TSx (VW + V)

- 129 X(1+0.15)x0.75x (162,952,415 + 6,961.648) = 72,889.779 N

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 125



CHUONG 3: TINH TOAN DAM CHINH GVHD: TS.NGUYEN VAN HIEN
e Dim bién:
Vv, =1—><(1+IM)><0 TI5x (V) +VO)
0 510
e « (1+0.15)x 0.75x (162,952.415+6,961.648) = 62,225. 968 N
s Tai L=5600mm.

Xép tai tinh V:

L0 9000 -

9000 4300 4

159
0.585
0.463

Hinh 3.18. Chét xe 3 truc 1én d.a.h.V tai MC L2

V& =Py, + Py, + By,
—04,250% 0.841+94,250%0.585+22,750x 0.463
=144,948.153 N

VO =Py, +P,.y, + By,
=94,250%0.159+0+0
~14,994318 N

e Dim trong:
\ =13%><(1+1M)x0.75x(v<+>+V‘-’)

sr

01527 (1+0.15)% 0.75x (144,948.153 +14,994.318) = 68,612.164 N

e DAam bién:

_—f
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. ~IIn—§x(1 +IM) % 0.75x (V) + vy

0.510
1.2

x(1 +0.15)><0.75x(144,948.153+14,994.318) =58,574.170 N

% Tai L=8600mm:

Xép tai tinh V:
4300 08 '
- 30 ' 8000 .
oy k
- 9000 ; 4300 -
——
d S
] 1 i 3 4 5 6
- | ] ] } 1 3
7;;/7 7
f— J5200
=t o 203
,x 3 5
(=] ) «

%

Hinh 3.19. Chét xe 3 truc [én d.a.h.V tai MC L3

V@ =py, +P,.y, + Py,
=94,250%0.756 +94,250x 0.500 + 22,750 % 0.378
=126,943.892 N

VO = By +Py, +B.y,
=94,250%x0.2444+0+0
=23,026.989 N

¢ Dam trong:

V. =%X(I+IM)XO.7SX(V‘” +VO)

= O—SEZX (1+0.15)%0.75% (126,943 292 4. 23, 026.989) = 64,234 548 N
1.2

¢ Dam bién:

MW
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V= inl—gx (1+IM)x0.75x (V) + V)

sr

015;0 (1+0.15)x 0.75x (126,943,892 +23,026.989) = 54,922.372 N

& Tai L=11,600mm:

Xép tai tinh V:
" 4300 i 9000 ]
PO
- 9000 i 4300 ]
Pll PZ‘ P}l
0 1 ? 3 4 5 6
L 35200 ]

330
0.415
0.293

0.074
0.670
i 0.

Hinh 3.20. Chét xe 3 truc 1én d.a.h.V tai MC L4

V® =Py, +P,.y, +B.¥;
=94,250x0.670+94, 250%0.415+22,750%0.293
=108,939.631 N

VO =Py, +B,.y, +B.y,
—94,250%0.330+94,250x0.074+0
=38,021.307 N

e DAim trong:
Vv, —~E~><(1+IM)><075><(V(+)+V N

015:927 « (1+0.15)x 0.75x (108,939,631 +38,021.307) = 63,043.342 N

e Dam bién: -

/
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v, :%><(1+1M)><0.75><(V<+} + VO

= 0'15;() x(1+0.15)x0.75x (108,939.631+38,021.307) = 53,820.070 N

% Tai L=14,600mm:
Xép tai tinh V:

e 4300 9000

B

9000 . 4300

1

YA

0
TZ££§%Z7 ; ;
e

35200

Hinh 3.21. Chét xe 3 truc 1én d.a.h.V tai MC L5

0.415
0.330
0.207

0.037
0.159
0.585

V® =Py, +P,y, +P,.y,
=94,250%x0.585 +94,250x0.330 +22,750x0.207
=90,935.369 N

Ve = Pl'Y] +P2°Y2 +P3'Y3
=94,250x0.415+94,250x0.159 + 22,750%0.037
=54,926.847 N

e Dim trong:

V, = %“—ix (1+IM) x 0.75x (V& 4+ V&)

0.597
1.2

x(1+0.15)x0.75% (90,935.369 + 54, 926.847) =62,572.012 N
e DAim bién:

MM_H
SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 129



CHUONG 3: TINH TOAN DAM CHINH GVHD: TS.NGUYEN VAN HIEN

Eig

U = 1Eg-x(unvl)x 0.75x(V® + V)

- 015;0 < (1+0.15)x0.75% (90,935.369-+ 54,926.847) = 53,417.695 N

% Tai L=17,600mm:
4300 9000

P5 P2 P'I

Hinh 3.22. Chét xe 3 truc 1én d.a.h.V tai MC L6

V& =VO =Py, +B,.y, +B.y;
=94,250><0.500+94,250x0.244+22,750><0.122
=72,931.108 N

e Daim trong:
V, =X FIM)x0.75x (V) + V)
01527 % (1+0.15)%0.75x(72,931.108 +72,931.108) = 62,572. 012N
e Déam bién:
e ——1—><(1+IM)><0 75% (VP +VO)

015;0 <14 0.15)%0.75x (72,931,108 + 72,931.108) = 53,417.695 N

e E
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3.4.4.3. Mdi ban bién:

Dit hoat tai xe 3 truc vao PAH momen & vi tri cach gifta ddm 1 doan 0.73 m

9000 490
P, J PZI Ps l
0 1 9 3 4 5 6
AT T .
J777
35200

5 R

2 &

g 5

|

Hinh 3.23. Pah momen M tai vi tri cAch gilta nhip 0.73m

M = Y1 tB.y, + Py,
=94,250x4,098.21+94, 250 x 8, 784.86 -+ 22,750%6,724.04
=1,367,201,551.847N

Dam bién:

m S
M, :%x Y L+ IM)X(BLy, +P,.y, +P.y.)

0.510
[.2

x(1+0.15)x0.75x1,367,20 1,551.847 = 500,696,877.841 N

Dém trong:

mg*
M_ = 1% XY (4 IM)X Py, +P,.y, +P,.y.)
0.364

= 7 x(l+O.15)><0.75x1,367,201,551.847=357,281,287.I79N
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3.4.4.4. Moi ban vdch:

Dit hoat tai xe 3 truc vao dah momen & vi tri gitra dam.

- 9000 L 4300
Pl PZl Pg, l
0 1 2 3 4 5 6
L 35200
Hinh 3.24. Dah momen tai gifta nhip
M’ =Py, +P,y, + Py,
—94,250x8,800+94,250x4,300+22,750 x 6,650
=1,385,962,500.000 N
Dam bién:

mol

m s
M. =1_gz—xyLL(l+IM)x Py, + Py, +Pyys)

015;0 < (1+0.15)x0.75 x1,385,962,500.000 = 507,567,516.741N
DAam trong:

mao1

m s
M =1—g2_>< v A+ IM)x (Py, +Py.y, +Pyyy)

01324 x (1+0.15)x 0.75%1,385,962,500. 000 =362,183,955.477 N

_-__________——___________._—-——-——'__-___-_____——___d_—
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3.5. N§i lwc — Td hop ndi lwe theo cic TTGH:
3.5.1. Ni lyc khong hé sé :

GVHD: TS NGUYEN VAN HIEN

Béang 3.3: Bang téng hgp ndi luc do hoat tai tac dung 1én d4m chu (chua nhén hé¢ s6)

Miit cit I-1 I1-11 TTI-111 IV-1v
Xe 3 true [ M |- 1,482,749,946.733 | 1,579,640,340.909 { 1,607,450,000.(
(4300) [V [194,178.267 120,060.724 - -

Xe3true | M |- - - 1,385,962,500.(
moi1

9000) |V |178,556.108 | - - -

Xe 2 true LML - 1,116,324,218.750 | 1,186,250,000.000 | 1,215,500,000.C
| V] 140,562.500 { 90,390.625 - -

Lan 1M 1,312,218,375.000 | 1,398,534,000.000 | 1,440,384,000.0

V | 163,680.000 | 68,973.569 - -

Neusi M |- 0.000 0.000 0.000

V [ 0.000 0.000 - -

Béng 3.4: Béang tong hop ndi Iyc do tinh tai tac dung 1én toan ciu (chua nhan hé sb)
Mit cét I-1 I1-1T 11-T1I IV-IV
DC1 M 0 739,743,174.699 | 788,402,297.053 | 811,994,598.80
V | 92,272.114 27,524.352 0 0
DC2 M 0.000 7,090,212,187.500 | 7,556,595,000.000 7,782,720,000.0(
V | 884,400.000 263,812.500 0 0
DC3 M 0 1,083,244,708.373 | 1,154,498 811.967 1,189,046,256.1-
V | 135,118.893 40,305.352 0 0
DW M 0 1,898,060,385.000 | 2,022,911,760.000 2,083,445,760.0C
V | 236,755.200 70,623.000 0 0

3.5.2. T4 hop tii trong va cdc hé 56 :

76 hop I: Tinh tai + Xe tai 3 truc + tai trong lan + tai trong ngudi di bd.

2
A

16 hgp 2: Tinh tai + Xe tai 2 truc + tai trong lan + tai trong nguoi di bo.

Ta thiy tai trong xe 3 truc gdy bét loi hon xe 2 truc nén ta ding t& hop 1 dé tinh

toan ndi lye cho dam.
Trong do:
n: H¢ s6 diéu chinh tai trong: h=1.05x1.05x0.95=1.047
IM: H¢ 56 xung kich,
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Visis | O sb tai trong hoat tai xe tai 3 truc
Touint TG s6 tai trong hoat tai xe tai 2 tryc

v, : Hé s tai trong hoat tai 1an

Yo © HE 56 ti trong hoat tai ngudi by hanh
m.g: Hé s6 phan bd ngang

Bang 3.5: H¢ s6 v, IM,n cua céc trang thai gidi han

TTGH n Ysmue | Yomue | Ypme—Ye | 19IM | Yoo | Tow

5 1.047 1.75 1.75 1.75 1.33 | 1.25 | 1.5
SD 1 1.3 1.3 1.3 1.33 1 1
M 1 0.75 0 0 1.15 0 0

3.5.3. Téng hop ndi luc theo cdc trang thdi gidi han:
P& kidm toan ciu dim thép va cac bd phén, can phai xét cac t6 hop tai trong sau:

3.53.1. TTGH Cuong P31 :
n {1.25DC+1.5DW+1.75PL +1.75(LL+IM)}

Cic kiém toan: Kha nang chiu uon, cét ciia dam, kha ndng chiu lyc ctia ban noi

dim, kha nang chiu lyc clia cic moi han lién két canh dam vao bung dam.

M, =1l ZxYic M +ZowYow MY +(1+IMImE vy Mg +mg peYin-Mae + 8 Yo M

V=nl gDCer‘VmLZJ +guw'YDw-VDW "'(1+Il\/l)mgxs-YLL-VTRin(+mgLA1\E-“/LL-Vm~E+gPL-VPL'VPL]

Béng 3.6: Bang tdng hop momen do hoat tai va do tinh tai @ TTGH CP1 (N.mm)

DAM BIEN
Mt cat 1< 11-11 TLI-111 V-1V
DCI 0 968,485,634.501 | 1,032,191,069.845 1,063,078,553.648
DC2 0 | 1,712,161,933.078 | 1,824,785,205.370 1,879,390,428.300
DC3 0 475,098,434.818 |  506,349,649.646 521,501,753.805
DW 0 497,989,239.433 | 530,746,174.760 546,628,325.221
PL 0 0.000 0.000 0.000
LL 0 | 3,692,523,967.582 | 3,934,452,128.752 4,023,107,672.321

f
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| Ténghop Mu | 0 [ 7,346,259,209.412 7,828,524,228373 | 8,033,706,733.295

Bang 3.7: Bang tong hop momen do hoat tai va do tinh tai  TTGH CD1 (N.mm)
-

DAM GIU'A
Mat cit I-I T-11 III-111 V-1V
DC1 O | 968,485,634.501 | 1,032,191,069.845 | 1,063,078.553.648
DC2 0 11,712,161,933.078 | 1,824,785,205.370 | 1,879,390,428.300
DC3 0 | 472,262,026.252 | 503,326,666.663 | 518,388.310.499
DW 0 | 497,989,239.433 | 530,746,174.760 |  546,628,325.221
PL 0 0.000 0.000 0.000
LL 0 |2,992,498,433.634 | 3,188,561,553.859 | 3,260,394,479.595
Tonghop Mu | 0 | 6,643,397,266.897 7,079,610,670.497 | 7,267,880,097.262
Bang 3.8: Bang tong hop lyc cit do hoat tai va do tinh tai & TTGH CDbI1 (N)
DAM GIUA
Mt cit I-1 1111 ITI-111 V-1V
DCI 120,804.381 36,035.398 - .
DC2 200,778.645 63,706.093 - -
DC3 0.000 17,571.918 - -
DW 69,796.358 18,529.176 - -
PL 0.000 0.000 - -
LL 519,473.847 281,511.028 - -
Tdng hop Vu |  910,853.231 417,353.613 - -

Bang 3.9: Bang téng hop momen do hoat tai va do tinh tai @ TTGH CD1 (N.mm)

DAM BIEN
Mt cit I-1 II-11 HT-111 V-V
DC1 0 968,485,634.501 | 1,032,191,069.845 1,063,078,553.648
DC2 0 | 1,712,161,933.078 | 1,824,785,205.370 1,879,390,428.300
DC3 0 475,098,434.818 | 506,349,649.646 521,501,753.805
DW 0 497,989,239.433 | 530,746,174.760 546,628,325.221
PL 0 0.000 0.000 0.000
LL 0 | 3,692,523,967.582 | 3,934,452,128.752 4,023,107,672.321
Dong hop Mu | 0 | 7,340,259,209.412 | 7,828,524,228.373 8,033,706,733.295

Bang 3.10: Bang téng hop luc ct do hoat tai v& do finh tai & TTGH CB1 (N)

|

DAM BIEN

-
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Miit cét I-1 I-11 TII-T11 V-1V

DCl 120,804.381 36,035.398 . -

DC2 219,991.767 63,706.093 8 -

DC3 231,385.446 17,677.455 . -

DW 45,706.146 18,529.176 . -

PL 0.000 0.000 N -

Lol 369,194,792 |  200,494.027 - .

Téng hop Vu 987,082.533 | 336,442.149 - -

3.5.3.2. TTGH Sit Dung:
1.0DC+1.0DW+1.3PL +1.3(LL+IM)

Cic kiém toan: Kiém tra ing suét chdy ban bién dam, kiém tra do vong dam,

kiém tra trugt cla mbi nbi bulong cudong do cao lién két ma sat.
DC1,2,3 DW
M,=M; " +Mg" + (1+IM).m.g s ¥y Mipueg T8, e Vi Mpane T8 - -

VS :V;)Cl'z’3 + VSDW + (1 + IM)mgXE "YLL'VTRUCK + m'gLANE' YLL'\rlalle T gPL "YPL 'VPL

Bang 3.11: Bang tdng hop momen do hoat tai va do tinh tai @ TTGH SD (N.mm)

DAM BIEN ]

Mit cat | I-1 T1-11 IM1-111 IV-IV
DCI 0| 739,743,174.699 | - 811,994,598.800
DC2 0 |1,307,773,764.375 | - | 1,435,505,280.000
DC3 0 | 362,886,977.305| - 398,330,495.805
DW 0| 316,976,084.295| - 347,935,441.920
PL 0 0.000 | - 0.000
LL 0 |2,618,945,272.218 | - |2,853,413,792.450
Tong hop Ms | 0 | 5,346,325,272.893 | - 5,847,179,608.975

Béang 3.12: Bang téng hgp momen do hoat tai va do tinh tai & TTGH SD (N.mm)

DAM GIUA
Mit cat | I- 11-11 T11-111 V-1V
DCl 0| 739,743,174.699 | - 811,994,598.800
DC2 0 | 1,307,773,764.375 | - | 1,435,505,280.000
DC3 0 | 360,720,487.888 | - 395,952,403.293
DW 0 | 316,976,084.295 | - 347,935,441.920
PL 0 0.000 | - 0.000
LL 0 | 2,122,447,868.637 | - | 2,312,454,782.384
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GVHD: TS NGUYEN VAN HIEN

| Téng hop Ms | 0 4,847,661,379.894 | - | 5303,842,506.396

Béng 3.13: Bang tong hop luc ¢t do hoat tai va do tinh tai & TTGH SD (N)

DAM BIEN
Mit cit I-1 11-11 I-II | TV-1V
DC1 92,272.114 | 27,524352 | - -

DC2 168,032.857 | 48,659.625 - -
DC3 176,735.512 | 13,502.293 - -

DW 29,092.507 | 11,794.041 - -
PL 0.000 0.000 - -
LL 261,853.671 | 182,304.303 - -

Téng hop Vs | 727,986.660 | 283,784,614 | - -

Bang 3.14: Bang tong hop Iye cit do hoat ti va do tinh tai & TTGH SD (N)

DAM GIUA

Miit cét I-I -1 II-101 | TV-IV
DCI1 92,272,114 | 27,524.352 | - -
DC2 153,357.600 | 48,659.625 | - -
DC3 0.000 | 13,421.682] - -
DW 44,426,213 | 11,794.041 | - -
PL 0.000 0.000| - -
LL 368,440.012 | 199,663.424 | - -
Téng hop Vs | 658,495.939 | 301,063.124 | - -

3.5.3.3. TTGH Moi:
Moi neo chdng cét: 0.75(LL+IM): Chi tinh Vg

S
mg2 x1.15x0.75x(V® 4+ V)

ST

Moi bén bién: 0.75(LL+IM): Chi tinh momen méi tai vi tri cach gifta nhip 0.73m.

m.g®

M,, . = I+IM
Moi 'YLL( ) 1.2

(22,750y,+94,250y, +94, 250y,)

Moi ban bung dam (ubn va cét): DCi+DCoADC3HDW+2x0.75x(LL+IM): chi tinh
luc cit ddu dim va momen giifa dam.
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#—ﬂ—i—

m.g
1,2

S
M (17500y, + 72500y, +72500y,)

=My + MY + 2y, (1+1IM)

Moi

1.2

S
V= V22 VOV 2y, (14 IM)—2-(17500y, + 72500, +72500y,)

Bang 3.15: Bang tbng hop moi

DAM BIEN

Mat ciit cach

K

g 0 2,600 | 5600 | 8,600 | 11,600 14,600 17,600
1 khoang

(mm)

62.029.6 | 62,225.9 | 58,574. | 54,922. | 53,820.
Neo Vsr 48 68 170 370 070 53,417.695 -
Ban Mmbi ) i ) ) ) ) 507,567,516
bién 741
N 3,873,109,810
Vicy | M9l i - ) i - 007 -
dimng . | 574,297.
Vmoi 285 - - - - - -
DAM GIUA

Mit cé't

oéich gol 0 2,600 | 5600 | 8600 | 11,600 14,600 17,600
1 khoang

(mm)

Ne 76,597.0 | 72,889. | 68,612. | 64,334. | 63,043.

o | V' | 46 779 164 548 gy | 9BOT2NI2 ;
B vm | ] ; . | 362.183.955.4 | 362,183,955
R i) A77
Vac | Mm B ] ] ] ] 3,579,964,594 ]
h | o 966

din | Vm | 428,743, ) ; . .

g i 219 ) )

3.6. Kiém to4n cac trang diéu kién cAu tao dAm thép:

3.6.1. Kiém tra ti I¢ ciu tao chung

Tir cOng thire:

J
0,1< ch <0,9

y
Trong do:
Jye: Momen quan tinh ctia ban cénh trén chiu nén quanh tryc ding trong mat

phing ban bung

phangbanbung
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bl 20x350°
S V) 12

=71,458,333.33 mm*

Jy: Momen qun tinh cta mit cit phin dim thp dbi véi truc thing dimg trong mat
phéing ban bung

_ b N D.t} N t..b? . t;.b;
M ) 12 12 12
20x350° 1140x15° 20x450° 20x550°
= + + +
12 12 12 12

J

= 500,945,625 mm*

Thay sb:

0.1< 71,458,333.33

e =(.143<09 = A
500,945,625 Thod min

3.6.2. Kiém tra dg manh bin bung

2xDe o 6.77><\/E
t\v fc

Trong dé:

E = 200,000 MPa: mddun dan hdi cita thép

- Dc: Chiéu cao cia ban bung chiu nén trong pham vi dan hdi
- Dc=Yo~te="766—-20 =746 mm

- fo: ng suft & ban canh chiu nén do luc tinh toén

Ung sudt [6n nhdt & the dudi va thé trén dim thép (dém bién):

_ My + My, 1,063,078,553.648+1,879,390,428.300

, _ M =126.932 MPa

e Si7 22,647,303.850

S = Mpet Mpe, _1,063,078,553.648+1,879,390,428.300 _ < oo o
‘ Si7 12,833,181.651

Ung sudt lom nhdt 6 the dudi va thé trén dam thép (dam gitta):

£ = Mber + M, _1,063,078,553.648+1,879.390,428300 _ oo o
' Si 22,647,303.850

£ = Moei+ My, 1,063,078,553.648.+1,879,390,428300 o0 o
/ it 12,833,181.651

Thay sb ta dugc:
25228 _ 99,467 <6.77x / 200000 _ 01 565 (dAm bién)
15 226.293

M_ﬁ%_—ﬁﬁ—_—n—._“_ﬂ__u—_m
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2x 140 _ 99,467 <6.77x / 20000 _ »01.265 (dam giita)
15 226.293

Thod mdn diéu kién
3.6.3. Kiém tra yéu ciu boc xép:

Pé dam bao chéng mat 6n dinh ciia bung duéi tic dung cua trong lugng ban than
dim khi gia cong va lap rap thi khoang céch clia cdc suon ting cudong phéi théa man
diéu kién:

2
d,<| 2% | p
D/t

Thay s ta duoc:

260
1140/15

' 2
1,500mm<[ :l x1140=13,342.105 mm

Thoa man vé dicu kién boc xep.
3.7. Kiém toan kha niing chiu lwc giai doan 1
3.7.1. Tinh todn cdc tham so kiém todn

3.7.1.1. Momen déo Mp

& Xac dinh luc héa déo trén tiét dién ddm chua lién hop:

Gia thiét khong xdy ra mét dn dinh cuc bd va tdng thé do d6 c6 thé xuét hién céc
lwc déo. Gi4 tri lwc hod déo trong tirng b phéan cia cAu kién duogc xac dinh theo cong
thirc sau:

Luc déo trong ban phi canh dudi ddm:

P =D, xt',xE, =550x20%250=2,750,000 N
Luc déo trong canh dudi dam:

P, =b, xt, xE, =450x20x250=2,250,000 N
Luc déo trong ban bung dam:

P, =Dxt, xE =1140x15%x250=4,275,000 N
Luc déo trong canh trén dam:

P, =b, xt xE =350x20x250=1,750,000 N

% Xa4c dinh vi tri truc trung hoa déo (PDA)
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Vi tri truc trung hoa déo duge xac dinh trén co s& can bang luc déo chiu kéo véi
luc déo chiu nén:

Nhan théy:

P+ P, +P, =9,275,000 N> P, =1,750,000 N
P'.+P, =5,000,000 N <P_+P, =6,025,000 N

= Truc trung hod PDA s& di qua ban bung dim thép

Diit khoang céch tir mép trén ban cach dudi ddm thép dén truc trung hoa déo1a 'Y
ta cd:

- Téng hop luc kéo phia dudi truc PDA:

P.=P'+P +P, WP“"Y

- Téng hop lyc nén phia dudi truc PDA:

P, =P +——~—P“’ Y

[

- Can béng lyc kéo va lye nén (Pw = Px) xac dinh duoc cong thire tinh Y:

D

Y=(P.+P ~P, —P)x
( f f w c) ZXP“,

=(2,750,000+2,250,000+ 4,275,000 -1,750,000) x 1140

2% 4,275,000
=1003.33 mm

% Xéc dinh momen déo:

M, =|P. D—AY+tF+t—f +P D—Y+£’~«J+ I——Y—JP‘V.M + X—.PW.X+PC(Y+t—°)
P 2 2 D 2 D 2 2

=2,750,000x(1140-1003.33+ 20+%)+2,250,000><(1 140—1003.33+—2-29)+(1 - 122133

Y% 4,275,

X 1140-1003.33 + 1003.33 x4,275,000% 1003.33 +],750,000><(1003.33+—2—0)
2 1140 2
=4,484,208,333

e ———————————
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_CHUONG 3: TINH TOAN DAM CHINE e

¢ Momen chdy My:

O giai doan nay, chi c6 tibt dién dam thép (NC) lam viée, va chiu tai trong DCy
va DC,. Vi truc trung hoa cia tiét dién chua lién hop gin v6i bién dudi dam thép hon,
nén bién trén sé dat tmg suét chay trude bién dudi. Momen chay My dugc tinh nhu

sau:
M, = B xSi’fC =250x12,832, 573.890=3,208,143,473 Nmm
3.7.1.2. Phan logi tiét dién chiu uén
& Kém tra d6 manh ban bung:

Trude hét, ta kiém tra ¢ manh ban bung theo trudng hop cia tiét dién dac chéc

theo phuong trinh sau:

2D

—__® <3,76 E_
tW ch

Trong do:

Dep: Chiéu cao ctia ban bung chiu nén tai lic momen déo (mm).

D, =Y=100333mm

2XA003L 133.778 >3.76 %, '200000 =106.4
15 250

Khong théa méin da6i véi tiét dign dic chic.

Ta kidm tra v6i tiét dién khong chac:

D
Mo 6,7
tW ch
©M=133.778 % 6.7x,#200000 =189.5
15 250

Thoa min voi diéu kién tiét dién khong chic.

& K&m tra d6 manh ban canh chiu nén khong déc chéc:

Kiém tra do méanh cua ban cénh chiu nén khong déc chac theo cong thirc sau:

Trong do:
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E =200.000 MPa: mddun dan hdi ciia thép

Dc: Chiéu cao ciia ban bung chju nén trong pham vi dan héi
De = Yne™ — te = 766 — 20 = 746 mm

fe: g sudt & ban canh chiu nén do lyc tinh todn.

Ung suat 16n nhit & thé trén dim thép (dim bién);

gt Mpe My, 1,063,078,553.648 -+ 1,879,390, 428.300
NC T -

= =226.293 MPa
S 12,833,181.651

Ung sudt 16n nhat & thé trén dim thép (dAm giita)

= Mipe, + My, _1,063,078,553.648+1,879,390, 428.300 226293 MPa

S 12,833,181.651
fe = fne = 226.293 Mpa (dim bién)
fe = f'e = 226.293 Mpa (dém gitra)

Thay sé ta duge:

_235200 =8.75 <1.38x 200,000 =12.991 (d&m bién)
" 226.293x\/2><746

—-~—235§0 =8.75<1.38x 200,000 =12.991 (dim giita)
" 226.293x 2"‘1246

Théa man diéu kién tiét dien khong chic.
% Kiém tra gidng ban canh chju nén ¢6 mat cat khong dic chic:
Kiém tra giang ban canh chiu nén ¢6 mgt cat khong chic theo cbng thirc sau:

E

L, <L, =176t

ye
Trong do:
Lb = 3,000 mm: Chiéu dai khong giding.

Lpl DO dai gidi han giang ngang dbi véi kha nang chiu uén bj khong ché bai s
hinh thanh uén déo.

1t Ban kinh héi chuyén déi véi truc thing dirng clia ban canh chiu nén.
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t.b;
=>r1, = ’—‘—: tlﬁ —\F c —@HIOIOBGmm

E = 200000 Mpa: Modul dan hdi ctia thép.

Fyc = 250 Mpa: Cudng dd chay déo nho nhét cua ban canh chiu nén.

Thay s ta dugc:

3000mm <1.76x101.036 % FOS;%OO =5,029.604 mm

Thoa mén diéu kién tiét di¢n khong chac.

Két hop 3 didu kién, két luén tiét dién dim la khong ddc chic.
3.7.2. Kiém tra sirc khdng ubn ciia dam chwa lién hop

Sirc khang udn danh dinh cua ban canh duoc tinh nhu sau:
F =R, R, .E;
Trong do:

Ry: Hé s6 truyén tai trong.

R, =1- 2 2D, 4 |E
1200 +300a, J| t, f

Véi 8, =l = 2x746x15 _ 3 197 mm
A, 20x350

A, _4.64: Dbi v6i cac chu kién co dién tich ban canh chiu nén bang hodc nho
hon dién tich ban canh chiu kéo.

De = 746 mm: Chiéu cao cia ban bung chiu nén trong pham vi dan hdi
tw = 15 mm: Chiéu day ban bung.
A: Dién tich ban canh chiu nén.
Fe: Gng suét & ban canh chiu nén do luc tinh toan

£ = fiye = 226.293 Mpa (dam bién)

= fixc = 226.293 Mpa (ddm giita)
Thay s6 ta dugce:
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R, =1- 3.197 ]x 2x746 4 oy, [200000 =1.057 (ddm bién)
1200+300x3.197 15 229.293

R, =1- 3197 )x 2XTHS .64 [200000) oo (dam giita)
1200+300x3.197 15 229.293

Ry = 1: HE 6 lai d6i véi mat ot ddng nhit.
Fyr= 250 Mpa: Cuong d9 chay nho nhit cia ban canh chiu nén.

Thay s6 ta duoc:

E, =1.057x1x250=264.245 MPa (ddm bién)
E, =1.057x1x250=2664.245 MPa (ddm giita)

Kiém tra; E =, F > fre
Trong do:

¢ =1: Hg 6 suc khang udn.
Thay sé ta duoc:

F =1x264.245 MPa > e =229.293 MPa (dim bién)

E =1x264.245 MPa >f§IC =229.293 MPa (dim giira)
Viy : théa man diéu kién chju uén.

3.8. Ki¢m toan dAm thép lién hop theo cic TTGH:

3.8.1. Tinh todn cdc tham §0 kiém todn

3.8.1.1. Momen déo Mp

% Xac dinh lyc héa déo trén tidt dién:

Dé don gian tinh toan ta quy déi phén vut bé téng tir tiét dién hinh thang sang tiét
di¢n hinh chir nhat tuong duong:

Chi€u cao vat bang chiéu cao quy doi: hy=1, = 50 mm
Chiéu rong canh trén ban viit: by, = 450 mm

Chiéu réng canh dugi ban vut: b, =350 mm

Chiéu réng quy ddi; b, = E%%_ = f‘.&gﬁﬂ =400 mm
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Gia thiét khong xay ra mét 6n dinh cuc bd va tdng thé do do6 co thé xuét hién cac
lue déo. Gid tri Iuc hoéa déo trong timg bd phén cua cAu kién duoc xéac dinh theo cong

thire sau (luu y bd qua phén bé tong nam trong vung kéo):
Luc déo trong ban pht canh duoi dam:

P, =bxt\ xE = 550%20x250=2,750,000 N
Luc déo trong canh dudi dam:

P, =b, xt xE = 450%20x250=2,250,000 N
Luyc déo trong ban bung dam:

P =Dxt, xE —=1140x15%x250=4,275,000 N

Luc déo trong canh trén dam:
P, =b xt xE =350x20%250=1,750,000 N

Luc déo trong cbt thép doc ban bé tong (ludi dudi):
P, =n, XA, xE
Trong do:
n, = 9: s6 thanh thép doc nim trong phan tiét dién ban tinh toan.
A = 153.938 mm? : dién tich mat cit ngang thanh thép ¢14.
Cudng d6 chay cta vt ligu thép ban mat cau: Fy=280 Mpa
Thay s6: Py =0x153.938x280=387,923.861 N
Luc déo trong ¢t thép doc ban bé tong (ludi trén):
P =P, =387,923.86IN
Luc déo trong ban bé tong vt dam:
P, =b, xt, x0.85x30=400x 50%0.85x30=510,000
Luc déo trong ban bé tong:
P b, xt, x0.85x30=1650x200x0.85x30=8,415,000 |
% Xéc dinh Vi tri truc trung hoa déo (PDA):
Vi tri truc trung hoa déo dugc xac dinh trén co s& cin bang lyc déo chiu kéo voi

luc déo chiu nén
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Gid st TTH di qua ban cénh trén dim thép:
P +PB +P, =9,275,000.000 < P +B, +P.+P, +P, =11,450,847.72
P +P +P, +P, =11,025,000> B +P.+P, +P, =9,700,847.722
Vay TTHD di qua ban cénh trén dim thép.

bat khoang céch tir mép trén canh trén dém thép dén TTH 1a Y (b6 qua phén bé
tong chiu kéo trong ban vit), ta c6:
Phén luc déo chiu nén trong ban mit cu dugc xéac dinh theo cong thire:

_BY
t

P

nen

h
Téng hop luc kéo phia duéi truc PDA:
F=P+PF+P, +P

Téng hop luc nén phia trén truc PDA:

B, = P';'Y+PS +P, +P,
h

Cén béng lyc kéo va lyc nén (Py = Px) x4c dinh dugc cong thue tinh Y:

vt | P AP P P —P, P
‘ 2xP

0% 2,750,000+ 2,250,000+ 4,275,000 + 1,750,000-8,415,000 —387,923.861x 2
2x1,750,000

=7.567 (mm)

* Xac dinh momen déo Mp:
- Mémen déo ciia tiét dién dugc xdc dinh theo céng thire:
M, = Z(P; d;)
Trong do:
Pi: gid tri hye déo thiv |
d; : canh tay don tr diém dit luc déo P; dén truc trung hoa déo

Thay sé:
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CH

Ml,:P‘f(tc—Y+D+tf+t—f—)+P,.(tc—Y+D+t—f)+Pw(tc—Y+2)+ PO.X.X ‘

2 2 2 t, 2
+P. gk (ﬂ]+Ph[Y+t—h)+Ps(Y+th+}1)+2.PT(Y+th+ti) |
t, 2 2 2 2 \
20 20 |
=2,750,000><(1,200~7+50—0.081)+2,250,000x(1,200—20—7+50—0.081) |
|

+4,275,000 % (r1’—124—0» +20+50—0.081)+1,750,000x (%Q +50-0.081)

05051 %510,000 0(;81+10,327,500><(0.081+1—822)+343,333-75><(0-031+30)

+348,338.76% (0.081+150)
—9,841,996,741.851 N.mm

3.8.1.2. Momen chay My
M, =M, My My tMpy M
Trong do:
Mbci, Mbpcz2, Mpes, Mpw 142 momen do tinh tai gy ra tai mat cht can tinh momen
chay (MC: IV-1V). ‘
Map 1a monmen cdng thém dé gy ra chay tai mot thé bién dam thép.

& DAm bién:

Thé dudi:
M, +M M, +M
_gb| pct T Vb pcs T Vpw
w(ngte-tg
_31,866,740.395x| 250 1,063,078,553. 648+1,879,390,428.300 521,501,753. 805+546,628,325.221
22,647,303.850 29,168,669.915
=2,659,442,525.964 N.mm

M: =Mpc; tMpes +Mpes +Mpy +M,p
:1,063,078,553.648+1,879 390,428.300+521, 501,753.805+ 546, 628,325.221+2,659, 442,525.96
=6,670,041,586.938 N.mm

Thé trén:

/
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CHUONG 3: TINH TOAN

. My, +M My +M
M, =S5t (Fy _ DUSSJ DC2 _ Dis.n DWJ
NC LT
50— 1,063,078, 553.648+1,879,390,428.300 _521,501,753.805+ 546,628
12,833,181.651 39,068,999.277

=095,1 78,383.246x(
=1,971,524,334.563 N.mm
= M; =Mpe, M, My, FMpy M,
M; =1,063,078,553.648 + 1,879,390,428.300 + 521,501,753.805 + 546,628,325.221 + 1,971,524

=4,913,993,316.511 N.mm
=M, =min(M ;M) =4,913,993,316.51 1 N.rm

% Dam giira:

Thé dudi:
. M, +M M. ..+M
MZD :Ss"lrj (};; _pci 5 DC2 _ Vi -~ DWJ
SNC SLT
=32,065,309.602x| 250 — 1, 063,078,553.648+1,879,390,428.300_ 518,388,310.499+546, 628,32
22,647,303.850 29,433,432.489

=2,689,968,286.651 N.mm
M: Mo tMpe, M, My tM,,
=1,063,078,553.648 +1,879,390, 428.300 4 51 8,388,310.499 + 546, 628,325.221 + 2,689,968,2
=6,697,453,904.319 N.mm

Thé trén:

_ Mpe, + My, _ Mopes +Mpy J

3,t 3,1
SNi‘: SLT

s

250 1,063,078,553.648+1,879, 390,428.300 _518,388,310.499 + 546, 628, 32

=104,490,158.087 x
12,833,181.651 41,649,853.083

=2,164,408,370.521 N.mm
=M,=M,,, Mpe, PMpe; My, M,
M; =1,063,078,553.648 +1, 879,390,428.300+518,388,310.499 + 546,628,325.221+2,164,408,370.%
=5,106,877,352,469 N.mm

=M, =min(M,; M) =5,106,877,352.469 Nmm

3.8.1.3, Biéu do ung sudt theo cdc giai doan, chiéu cao chiu nén De

Téng hop ting suit tai céc thé bién dim thép (giai doan I+ giai doan IT)

Béng 3.16: Momen ¢ trang théi sir dung khéng hé s6 (N.mm)
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Tai
tron Dém bién Dam gifta
g

DC1 811,994,598.800 811,994,598.800
DC2 1,435,505,280.000 1,435,505,280.000
DC3 398,330,495.805 395,952,403.293
DW 347,935,441.920 347,935,441.920

LL 2,194,933,686.500 1,778,811,371.064

& Ung sut the dudi dam thép:
Dém bién:

DCI1 DC2 DC3 DW LL
M, +M; +MS +M; M,

s,b _ psb s,b s,b
f¥ = ety +ig =

SNCS ’ SLTs » SS’! -
811 994,598.800 +1,435,505,280.000 +398 330,495.805+347,935,441.920
22,647,303.850 29,168,669.915

2,194,933,686.500
31,866,740.395
—99.239+25.585+68.879 =193.703 MPa

Dam gira:

MDCl +MDC2 MDC3 +MDW MLL
fs,b =f}sq'g +fi’1P +f;"[‘b = s s + 5 s s

Sie . Ser’ a SSTs'b
811 994,598.800+1,435, 505,280.000 +395 ,952,403. 293 +347,935,441.920
22.647,303.850 29,433,432.489

1,778,811,371.064
32,065,309.602
=99.239+25.274+55.475=179.988 MPa

% Ung suit thd trén dam thép:

Dam bién

/
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DCi DCz DC3 Dw LL
fs,t _ fs,I +fs,t + fs,t — Ms + Ms + Ms +Ms M
T *NC LT §T

+
SNCS‘t SLTS" SSTS,r
_ 811,994,598.800 +1,435,505,280.000 N 398,330,495.805 +347,935,441.920
12,833,181.651 39,068,999.277

N 2,194,933,686.500
95,178,383.246

=175.1324+19.101+23.061 = 217.294 MPa

Dam gitra

MP 4 MPEE \PCI L pPW et
fs’lzf;’([:-{—fi}t—kfs’}': . 2 3 . :

SNCS,t SLTS=t SSTS,t
_ 811,994,598.800+1,435,505,280.000 N 395,952,403.293 +347,935,441.920
12,833,181.651 41,649,853.083
N 1,778,811,371.064

104,490,158.087
=175.132+17.861+17.024=210.017 MPa

<+ Ung suét thd dudi ban bé tong:
Déam bién:
DC3 Dw LL
M+ M, N M,
S c,b S c,b
LT ST

_ 398,330,495.805 +347,935,441.920 N 2,194,933,686.500

937,655,982.637 761,427,065.967
=0.796+2.883 =3.679 MPa

eb _ pceb c,b
£ = £ +fg =

Dam gitra:

MECB + M::)W ) I\A:LL +MPL

cb _ peb ¢b
£ =57 + 15 =

SLTc,b Ssrc’b
_ 395,952,403.293 +347,935,441.920 4 1,778,811,371.064
999,596, 473.984 835,921,264.693

=0.744+2.128 =2.872 MPa
* Ung suéit th trén ban bé tong:
Dam bién:

MDC3 e MDW’ ?\/EU, 4 E“éz’?,
b 5

R I
_398,330,495.805 +347,935,441.920 N 2,194,933,686.500
630,408,477.223 415,949,553.919

=1.18445.277 = 6,461 MPa

-M%_—__
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Dam gitra:

DC3 DW LL PL
£ o £ 4 5 = M.+ M +Ms + M,

SLTC: SST‘:,1
395 952,403.293 +347,935,441.920 _I_l 778,811,371.064
665,007,365.613- 442,937,375.136

~1.119+4.016=5.135MPa
& V& bidu d6 Gng sudt cho timg giai doan, xac dinh De:
Trong do:
Bidu dd 1: Gtng sut tinh tai giai doan I géy ra trén tiét dién dam thép.
Biéu dd 2: tng suét tinh tai giai doan IT gy ra trén tiét dién dam lién hop.
Biéu dd 3: ing sut hoat tai gdy ra trén tiét dién dam lién hop.

Bidu dd 4: tng suét tong hop.

) ® 0
1.184 VS.ZTI 6.461
1 I 0.796 2.8835 3.679

o 19.101 23001 21729

99.239 25,585 68.879 193703

Hinh 3.25. Biéu db tmg suét cho ting giai doan dam bién

(1) (2) (3) (4)
1119 5277 6.396
175.132 0.744 2,128 3679
: 17.861 10 21007

99.239 25274 55.475 179.988

Hinh 3.26. Bidu db émg suét cho timg giai dogn dam trong

e e R T
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Tir quan hé hinh hoc giita (ng suat tho trén va thé dusi dam ta xéc dinh duogc
cong thirc tinh D, nhu sau:

df*t _ 1200x217.94

gt = ~20=614.439 mm
£ +f 217.94+193.703

Dim bién: D, =

df** _ 1200x210.017

! ==t = -20=626.197 mm
= +f= 210.017+179.988

Dim trong: D, =

3.8.1.4. Phdn logi tiét dién chiu udn

Ta kiCm tra tiét dién theo y€u céu cua tiét dién diic chic:
<+ Kiém tra d6 manh cua ban bung:

Néu tiét dién Ia dic chic thi d6 méanh ban bung dim s& thoa mian diéu kién:

2xD
" e <3.76x E
t\v ch

Trong do:

Dep = 0 mm : chiéu cao cia ban bung chiu nén cia dim bién tai mémen déo
Dep = 0 mm : chidu cao ciia ban bung chiu nén ctia dAm gifta tai mémen déo
tw = 12 mm : chiéu day ciia ban bung

E=200.000 MPa : mé dun dan hdi ciza thép

Fye =250 MPa : cudng d6 chay nhé nhit quy dinh ciia ban canh chiu nén
Thay sb:

220 023,760 /22299 _ 06 340 (dim bién)
15 250

2X0 023,76x, /299000 _0c 149 (dAm gitta)
15 250

Viy tiét dién thoa man tiét dién dic chic.

% Kiém tra chiéu daj tir do cénh chiju nén:

Neu tiét dién la ddc chic thi chidy da; khong duoc gifing ofis ban canh chiu néa

s& thod man diéu kién:

M, r,.B
LbS[OJ24~OJWS9x(M§]}X(F;J

Trong do:
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M_ﬂ——————_*——_ﬁ*_'——#ﬁ——-_——é—-

Ly = 3000 mm: chiéu dai khong dugc gidng clia ban canh chiu nén
M;: mdémen nho hon do téc dung cia tai trong tinh toan & mbi dau cta chiéu dai
khong dugc gidng, 14y mbmen tai mat cét II-T1I:
M, =7.828.524,228.373 N.mm (d4m bién)
M; =7,079.610,670.497 N.mm (ddm gifra)

Mp: momen déo

M, =9,841,996,741.851N.mm (d4m bién)
M, =9,978,304,136.314 N.mm (d4m gi{ra)

ry: ban kinh quén tinh cia tiét dién dam thép d6i v6i truc thang ding

Jy : mébmen quén tinh cua mat cét phan dam thép dbi v6i truc thang ding trong

mit phing ban bung

; :tc.bi D.t}, thf.bf.th'f.b'r3
12 12 12 12
20%x350° 1140x15° 20x450° 20x550°
= + + +
12 12 12 12
=500,945,625 mm*

As = 44,100 mm?: dién tich phin dim thép

oy = 200945625 _ 106 58 mm
# 44,100

Thay sb:

Dam bién:

7,828,524,228.373 ﬂx(massuoo.ooo) _ 5,425,147 mm

3000 mm <| 0.124 —0.0759 %
9,841,996,741.851 250

=Thod min

Dam gifra:

7,079,610,670.497 HX [106.58x200.000

)= 5,981.181 mm
9,978,304,136.314 250

3000 mm < {0.124 = 0.0759><[

—Thoa min

S ———
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Vay tiét dién dim 1a tiét dien diic chic

3.8.2. Kiém todn ¢ TTGH Cuong Dj 1

3.8.2.1. Kiém tra kha néng chiu uén

Tacod: D' = BM
7.5
Trong do6:

p = 0.9 dbi voi Fy = 250 MPa

GVHD: TS.NGUYEN VAN HIEN

Dyp =257.567 mm: khoéng cach tr dinh ban mit ciu cia miit cit lién hop téi truc

trung hoa tai momen déo (dam bién).

Dy =252.703 mm: khoang céch tir dinh ban mat ciu cia mit cét lién hop téi truc

trung hoda tai momen déo (dim gitra).

— D'=0.9x.2%0 *722(“50 ~135.333 mm

Ta cé:

D'=135333mm < D, =257.567 mm < 5D’ =676.667 mm (dim bién)

D'=135333mm< D, =252.703mm< 5D'=676.667 mm (ddm giita)

5Mp, -0.85M, 0.85M, —M, (D
= My =t r p(?ﬂ

Dam bién:

M = 5x9,841,996,741.851 - 0.85x4,913,993,316.511

4} 4
+O.85><4,913,993,316.511—9,841,996,741.851 y 257.567
4 135.333
=8,562,814,684.522 N.mm
Dém gitta:
M = 5x9,978,304,136.314 - 0.85x5,106,877,352.469
" 4
- 0.85x5,106.877,352.469 -9,978.304,176.3 14 x[?.ﬁ?.?@"j\n
+
4 135.333J

=8,756,018,240.574 N.mm
Kiém tra: M, <M, = ¢, M,

Trong dé:
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¢; = 1:hé s strc khang udn danh dinh
M, =8,033,706,733.295 N:omm (ddm bién)
M. =1, 267,880,097.262 N.mm (dAm gifra)

Thay s6 ta dugc:
M= 8033, 706,733.295 Nmm<M, :¢f.M:8,562,814,684.522 Nmm (d4m bién)
Mu:7,267,880, 097.262Nmm <M, =, M, =8, 756,018,240.574 Nomm (d4m gitra)

Vay thoa mén di€u kién chiu ubn.

3.8.2.2. Kiém tra khd ndng chiu cdt

& Xac dinh suc khang cat ciia panen bién:
Kiém tra diéu kién:
d, :2001rm<1.5D:1.5><1140=L710mm
Kiém tra theo cong thic:
v, <V, =0,Y,
Trong do:
(1)v =1: hé s6 strc khang cit
Vy: luc ¢t do tai trong tinh toan géy ra.

V. =987,082.533N(dém bién)
V. =910,853.231N(dim gitta)

Tinh stc khéng cét danh dinh Vi
Va=C.Vp
Trong do:
C: Ty s6 clia Gmg suét odn cit vé cuong do cét chay.

14
Ta c6: R:———l ¢ =76
15

w
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k=5+

2 =S+— 2 16745

d, 200 Y’
D 1140
110 [EX 1 ox /200'OOOXI67'45=402.606
F, 250
Ty s6: 1.10 /«IFE_k :402.606>tD =76 C =]
rw w

Vi Luce cdt déo,

Vo= 0.58 X Fyx D Xty =0.58 x 250 x 1140 x {5 = 2,479,500 N

= Vi = 1x2,479,500 = 2,479,500 N

Sosdnh: 'V, =987,082.533N <V, ¢, Va =2,479,500 N (d4m bién)

Vu=910,853.231 N <V, =

9, Vo =2,479,500 N (dim gifta)
=>Dat yéu ciu

% Xéc dinh sirc khang cét ctia panen tiép theo (do=1000 mm):
Tiét dién dim thép 1a tiét dién dic chic
Kiém tra theo cong thire:
VasVi=4,V,
Trong d6:
¢, =1: hé sb strc khéng cat
Vu: lue ¢t do tai trong tinh toan giy ra.
V. =987,082.533 N(dim bién)
V, =910,853.231 N(ddm giita)
Momen & vj tri khoang trong gén khoang cuéi c6 gia tri kha nhé so vai
0,5%¢, xM, nén strc khéng cét danh dinh ciia ddm dwoc xéc dinh nhu sau:

Tinh sitc khang cét danh dinh Vv,:

L 087(1-C)
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CH
V, = 2,479,500 N: Luc cét déo.
C: Ty sb ciia (ing suét odn cht voi cuong do cat chay.

Ta co: -Ezl—liqe'lé
t 15

(dol (1050]

D

|10 |[BX Ek .4 2 00.000%10.894 _, 15 691
F 250

5 [EE _y 20 000x10894 _ o0 oo
E, 250

Ta thiy: tR<1.1o %lijczl

w yw

w

=10.894

N N
4] =
— V. =2,479,500% 1+_8—7i(1——1)— —2,479,500N
" (1050}
I 1140
So sanh: v, =987,082.533 N<V, =0,.V, =2,479,500N (dAm bién)

v, =910,853.231 N<V, =¢,.V, =2,479,500N (dAm gifra)

=>Pat yéu céu.
3.8.3. Kiém todn ¢ TTGH Sit Dung

3.8.3.1. Kiém tra ting sudt chay ban bién

Phan phéi lai momen theo phan tich dan hoi:
Ung suét cua ban canh chiu ubn cta mit cét lién hop khong duge vugt qua:
f, <0.95R,F, =0.95x1x250=237.5 MPa (%)
Té hop tmg sut tai cac thé bién dam thép:
& Ung sudt thd dudi dam thép:

Dam bién: -

/
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DCI DC2 ne3 bw LL
SNC SLT S
_811,994,598.800+1, 435,505,280.000 N 398,330,495.805 + 347,935,441.920

22,647,303.850 29,168,669.915
N 2,853,413,792.450

31,866,740.395
=99.239+25.585+89.542 = 214.366 MPa

Dam giira:

DCI DC2 DC3 DwW LL
P =G i =S TMO MPMY Mt
Sye™ Sir Ser

- 811,994,598.800+1,435,505,280.000 _395,952,403.293 + 347,935, 441.920

22,647,303.850 29,433,432.489
4 2,312,454,782.384

32,065,309.602
=99.239+25.274+72.117 =196.630 MPa

* Ung suft th6 trén dim thép:

Dam bién:

MDC! +MDC2 MDC3+MDW MLL
: 5,t : + . 5,t : + Ss,t
SNC SLT SST
~ 811,994,598.800 +1,435,505,280.000
12,833,181.651
N 2,853,413,792.450
95,178,383.246

=175.132+19.101+29.980 = 224.213 MPa

5,0 _ psd st st
£ = e + £ + oy =

. 398,330,495.805 + 347,935,441.920
39,068,999.277

Dam gitta;

Dl DC2 DC3 Dw LL PL
fs,l _fs,t +fs,t+fs,l —_ Ms +Ms +M‘ +M + M +M
~ TNC LT 8T T

_ 811,994,598.800 +1, 435,505,280.000
12,833,181.651
+ 2,312,454, 782.384-

1 1A i £ e
104,490,158.687

+ 395,952,403.293 + 347, 935,441.920
41,649,853.083

=175.132+17.861+22.131 = 215.124 MPa
Trong cong thirc (*) thi:

fr: U’ng sudt ban canh dim dan héi do tai trong tinh toan gay ra.
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Thay s6 vao cong thue (*):

Ban canh chiu keo:

fr=214.366MPa < 237.5 MPa (dim bién)
£=196.630 MPa<237.5 MPa (dam gifra)
Ban canh chiu nén:

f=224.213 MPa<237.5 MPa (dAm bién)
fr=215.124 MPa<237.5MPa (dim gifra)
Pat yéu ciu

3.83.2. T) hiét ké do véng nguoc cau tao,kiém tra doé vong:
Tai trong: DCi23+tDW+1 3PL+1.3(LL+IM)

Bang 3.17: Tinh tai dé tinh toan do vong cua dam:

e Pyl
Tai Trong | DC1 (N/mm) DC2 (N/mm) | DC3 (W/mm) | DW (N/mm)
Dém bién - 5.243 9.269 2.572 2.246
DAam gitra 5.243 9.269 2.557 2.246
& Thiét ké @ VE‘)ng nguoc cAu tao:

DC,OW
Lt{=34400mm
Hinh 3.27.Chidu dai nhip tinh toan
DC+DW:ri_x£‘lx DC1+DC2 +DC3+DW
384 B, - i
5 35,200 5.243+9.269 2.572+2.246 A pea
=——X% X ( dam bién )
384 200,000 | 9,829,751,541.950 20,040,381,049.947
=171.582 mm
ADC+DW:ri_X£4tLX DC1+DC2 +DC3+DW
L 384 E, e B
5 35200 5.243+9.269 2.557+2.246 o
Ml R il + ( dam gifta )
384 200,000 |9,829,751,541.950 20,695,129,028.185 )

=170.747 mm
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Hinh 3.28.Thiét ké d¢ véng ngwoc ciu tao bing 2 méi néj

% Kiém todn d6 vong & TTGH st dung ( HL93):

D€ dam béao cho cam gi4c an todn ciia nguéi sty dung sau nay. Ching ta han ché
dd vong cho két cdu nhip ddm chinh nhy sau:

A<[A]
Trong dé:
[A] = —I—Ltt - L x35,200 =44 mm : d vong cho phép
800 800 '

A(mm): dd vong thue té cia ddm chinh (ta chi xét do hoat tai gay ra)
Theo diéu 3.6.1.3.2 thi do vong cta dam 14y gia tri 16n hon trong 2 gid tri:
+ Xe téi don thiét ké
+25% xe tai thiét ké + taj trong lan

H¢ s6 phan b cho do vong c6 the 1ay bang sé lan chia cho sé dam vi tat ca cdc
lan thiét k€ déu chét taj va gia thiét tat ca cdc dim déu ¢ dd vdng nhur nhau:

so lan

so dam
Tinh d6 vong do xe tai thiét ké 24y ra:

m.DF =

:1x220.333
6
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Hinh 3.30.Tinh d6 vong tai gilta nhip do 1 truc xe bat ky gy ra }

Po vong tai gilta dam do tai trong tép trung bét ki gdy ra c6 gia tri:

= Pbx (Lz_bz_x2):_& _%Lz_bz] |
6ELL

Ta c6 gia tri tai trong thuc:
P3=0.333x1.3x22750x(1+0.33)= 13,111.583 N
P1:P2=0.333x1.3x94250x(1+0.33)= 54,319.417 N

Xét cho dim bién: |

D¢ vong do xe tai don : ATRUCK—AP] +AZ +AG |

P,x ,_4300

A= =430 |

. 12E Ty { ) } |
5,20

13,111, 583X( —4300] 2
X 3><35,2002 —(3—@0‘—4300)
12><2x105><28,648,323,460.446 4 2

=1.908 mm

A P,Ly _ 54,319.417x35,200°
CL

48E I, 48x2x10°x28,648,323,460.446
=8.614 mm

API =AP? X*P—1=l.908>< 54,319.417
e - 13,111.583

=7.906 mm

AT =] 008+8.614+7.906 =18.428 mm

Po vong do lan:

Abm:__s_x_rp]__)_FXI.3x9._3><L4,t 5 0333x1.3%9. 3x35,200" 14,060 mm
384 E Xl 384 2x10°x28,648,323,460.446
Xét cho dam gifra:
TRANG 162
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DS vong do xe tdi don: AL =Ad A2 +AG

P3><(%-4300) ; . )
A= X[ =xLh —[ 2. 4300
12E I, 4 2

13,111.583><(35’2200 _4300)

2
= X i><35,2002 ~(35’200—~4300J
[2x2x10°x29, 443,062,158.689 | 4 2

=1.857 mm

am o Pl 54,319.417x35,200°

“ 481, 48x2x10°x29,443,062,158.689
=8.382 mm

AEL:AgiXELEI.SS?X 54,319.417
P, 13,111.583
=7.692 mm

= A =1.857+8.382+7.692 =17.931 mm
D) vong do lan:

4
ALANE 5 XmDFX1.3><9.3XLﬂ: 5 y

0.333x1.3x9,3x35,200*
384 E I,

384 2x10°x29,443,062,158.689

=13.680 mm
Kiém tra d6 vong do hoat tai:
Dim bién:
A =max(AgGU; 0,25xATRVK HAGN)
=max( 18.428; 18.667)
= 18.667 mm <[A]=44mm
Déim gifta:
Ay = max (ALK (,25x ATRUCK A )
=max(17.931; 18.163)
= 18.613mm <[A]=44 mm
Nhur vdy thod méan didy kién d§ vong,
3.8.4. Kiém todn 6 TTGH Méi

3.8.4.1. Kiém tra méi Suon dam

DCHDW+2{0,75(LL-+IM)}
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a. Moi do udn:

Bang 3.18: Momen tinh méi cho bang bung (N.mm)

MOMEN TINH MOI CHO BAN BUNG |
_| * *® *
Tai Trong Dcm | 8] (N.mm) DC3 (N.mm) | DW (N.mm) 2 O.TSINI[_;L (1+

DAm bién | 811,994,598.800 1,435,505,280.000 398,330,495.805 347,935,441.920 1,015,135,033.482
L_Dam gmaﬁll,994,598.800 1,435,505,280.000 395,952,403.293 347,935,441.920 706,564,418.000

Do ban bung khong c6 go tang cudng doc nén ta kiém tra didu kién:

20, <4 B g
tw wa
Trong do:
d.f*
D, = W—tc chidu cao cia ban bung chiu nén trong pham vi dan hoi

tw= 15 mm: chiéu day ban bung

E = 200.000 MPa: modul dan hoi cia thép

Fyw = 250 MPa: cuong dd chay nho nhét quy dinh ctia bung
& Ung suét thé dudi dam thép:

Dam bién:

M +MDC2+MDC3+MDW+MLL

fy = sb sh s.b
Sye St Ser
_ 811, 094,599 +1,435,505, 280 N 398,330,496+ 347, 035,442 % 1,015,135,033
22,647,303.850 29,168,669.915 31,866,740.395
_99.239+25.585+31.856= 156.680 MPa
Déam gita:
b Mpe +Mpey Mpe; + Mpw |, My
L="se T s s
L _ 811, 994,599 +1,435, 505,280 +395 952,403+ 347,935, 442 N 706,564,418
22,647,303.850 29,433,432.489 32,065,309.602

—09.239+25.274 +22.035=146.548 MPa

& Ung suét thd trén dam thép:

/
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Dam bién:

MDCI +MDC2 + MDC3 +MDW + MLL

fSJ -
i s s
_ 811,994,599 +1, 435,505,280 N 398,330,496 + 347, 935,442 . 1,015,135,033
12,833,181.651 39,068,999.277 95,178,383.246

=175.132+19.101+10.666 = 204.899 MPa
Dém gitta:

s

MDCI +MDC2 + MDC3 +MDW + MLL

of 5,1 s,0 5,1
SNC SLT SST
_ 811,994,599 +1,435,505,280 + 395,952,403 + 347,935,442 N 706,564,418
B 12,833,181.651 41,649,853.083 104,490,158.087

=175.132+17.861+6.762 =199.755 MPa

% Tinh toan De¢:

Dam bién: p - _1200x199755 oo
199.755 +156.680

b 1200%x199.755
Dam trong: p - —-20=672.185mm
¢ 199,755 +146.548

** Kiém tra diéu kién (1):

Dam bién:

2D, _ 2x660.014 88.002 < 5.7 | £ _ 57, [200000 1 1 290 s thoa man.
¢ 15 F, 250

w

Dém trong:

2D, _2x672.185 =89.625 < 5.7 | £ _ 5.7x /200000 =161.220 — théa man.
t 15 wa 250

W

< Kiém tra tmg suit ubn 16n nhit ¢ ban bung:
f; < E,
Trong d6:

fer: (tng suat nén dan hdi 16n nhit trong eénh khi chiu uén do tic dung ciia 1]
trong dai han chua nhan hé sé v cia taj trong moi theo quy dinh & Didu 6.10.6.2

(MPa)
Fyw=250 Mpa

DAam bién:
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f, =f5 =204.899MPa <E,, = 250 MPa
Déam giita:

f.=£3=199.755MPa<E, = 250 MPa
—Thoéa mén

b. Mdi do cit:
Béng 3.19: Luc cét tinh moi cho ban bung (N)

Tai
Trong

pCI(N) | DC2(N) | DC3(N) | DW) 2%0.75*LL*(1+IM)

—

]13{22 92,272.114 | 168,032.857 | 176,735.512 | 29,092.507 124,059.296

z%? 92.272.114 | 153,357.600 | 0.000 44,426.213 153,194.092

]

Ta c6: V, <0,58CE,

Trong do:

Vf: ng sut cit dan hdi 16n nhét & ban bung do tac dung clia tai trong dai han va

tai trong moi.

Véi luc cét tai cac vi tri tinh toan & trén thi vi tri tai gbi co lyc c&t 16m nhét ,ta 14y
dai dién mit cét c6 lyc cét 16n nhét dé tinh toén kiém tra.

Cong thie xac dinh ing suét cét tai mép trén va mép dudi cua ban bung:

V,5°
Vo= =
Ib,

Va: Luc cét trong vach do tai trong thudng xuyén khong hé sb va tai trong moi ¢

hé sb
S¢: Momen tinh cua phﬁn trén va dudi truc trung hoa (dugc xac dinh trong ph%‘m
dic trung hinh hoc chuong I1I)
be = tw= 15mm: Bé rong mit ct tai diém tinh Gng suat
& Ung suét do tinh tai GD1 (DC1+DC2) gy ra:
Dam bién: |

DC. 4+DC.)xSC. (92,272,114 +168,032.857)x9,465,210.055
1:( DG )xShe (92272, 032.857) ° =16.710 Mpa.
I X be 9,829,751,541.950%15

Dam gitia:

/
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_ (DG +DC, ) xS (92,272.114+4153,357.600)x 9,465, 210.055

=15.768 Mpa
Iye % b, 9,829,751,541.950x15
% Ung suét do tinh tai GP1 (DC3+DW) gay ra;
Dém bién:
D 512+429,092.5 16,501,100.008
_(DC,+DW)x ¢, _ (176,735.512+29,092.507)x16,501,100.00 11,298 Mpa
I, xb, 220,040,381,049.947x 15
Dam gifia:
C S¢ 0+44,426.213 )x 16,980,253.13
v, - (PG +DW)xSE  (0+44,426.213 )x16,980,25 6 430 Mpa

I, x b, 20,695,129,028.185x 15
% Ung suit do hoat tai méi gay ra:
Dém bién:

Vinei XS5 124,059.296x 23,134,235.303

V,, = —moi = = 6.679 Mpa
Iy, x by, 28,648,323,460.446x 15
Dim gitta:
C
V,, = YnoXSer _ 153,194.092x23,768,983.190 —8.245 Mpa

Iy, x by, 29,443,062,158.689x15
Viy :
Ve =V 4V, +V,, =16.710+11.298+6.679=34.687MPa (dim bién)
Vie =V +V, +V,, =15.768+2.430+8.245 = 26.443 MPa (dAm gitra)

C: ty s6 ing luc odn do cit véi cuong do chay do cit (do=3000mm)

k=5+ > 2:5+—~—5~~7-_~*5.722
5 ()
D 1140
D 1140.—%; 1.38\/200000><5.722:93‘368
t, 15 250

[Exk [200000+5 722
1 Exl “l\/ =74.424
\/p 250

Ta thiy: 1 1

S

2 Ex
t

\V

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 167




CHUONG 3: TINH TOAN DAM CHINH GVHD: TS.NGUYEN VAN HIEN

’ f200000><5 Ry
=C=— |—=
C 1140 =0.979

viy  V, =34.687MPa<0.58x0.979x 250=141.993MPa (dim bién)

V, =26.443MPa <0.58x0.979x 250=141.993 MPa (dm gitra)

Thoa man

3.8.4.2. Kiém tra moi ban bién dém do uén:
Stic khang moi danh dinh phai duge lay thoa man diéu kién sau:

(AF), = (%) > 2 (AF)ry

Véi chu ky bién do Gmg sudt: N =365 x 100 x n x (ADTT)st
Trong do:
A = 82 x 101" MPa®: hing sb phén loai chi tiét
=1 : s6 cac chu ki pham vi ung sudt dbi vi mdi lugt chay qua clia xe tai

(AF),=165MPa ; nguong méi bién do khong abi

(ADTT)sL

X4c dinh chu k¥ bién d ung suat (N):

- Gia thiét ADT = 20.000 xe/ngay dém

ADTT =g’ .ADT

Trong do:

g’ = 0.2 : ty 1¢ xe tai trong lan

Do thiét ké cau 2 lan xe

— ADTT=0.2x2x20000=8,000 xe/ngay dém

- (ADTT)sp = p.ADTT

Trong d6: p=0.85 (2 lan xe )

(ADTT), =0.85x8,000=6,800Xe/ngay dém

— N =365x100x1x6,800 = 248,200,000

Thay sb:

/
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1
TR
(AF), =| 2230\ 5 088 MPa < Lx165 - £, 500 MPa
248,200,000 2

=Ldy (AF), =82.5 MPa d4 tinh todn
Kiém toan:

M.
f ; :_E)EOLS(AF)H

T
Trong d6:

Mo = 507,567.516.741.mm: mémen méi céch giita dim bién 0.73 m.

Muoi =353.282,209.000 N.mm: mdmen méi céch gitta dim gitta 0.73 m.
Sst=31,866,740.395mm>: mémen khang ubn cua tiét dién ngén han (ddm bién)
Sst = 32.065,309.602 mm*: moémen khéng ubn cia tiét dién ngén han (dém giita)
Thay s6:

_507,567,516.741

- =15.928 MPa< (AF). =82.5MPa (dhm his
™ " 31 866,740,395 as(4B), (dam bién)

~353,282,209.000
"3 065,309,602

=11.018MPa<(AF), =82.5MPa (dim giifa)

=>Thda man

3.9. Thiét ké cac bd phén cita ciu dam thép:
3.9.1. Thiét ké neo chong cit:
3.9.1.1. 80 b6 cdu tao va bé tri:

Chon neo hinh ndm c6:

Duodng kinh dinh: d = 20 mm

Chiéu cao: h= 150 mm

Chon 2 hang neo

Khoang cach giita tim cda neo dén mép clia ban canh trén 12 75 mm
Khoang cach giita hai hang neo 12 200 mm

Khoang céach tir diu neo dén mép trén ban mit ciu 12 100 mm
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250
200
150

50,

Hinh 3.31. B4 tri neo dinh

3.9.1.2. Sitc khdng cua neo:
% Strc khang moi:
Sirc khang moi ciia mot dinh:

38xd?

Z =oxd >

Vi o =238-29.5xlogN
Trong do:
d =20 mm: dudng kinh dinh neo
N = 248,200,000 : s6 chu ky tinh duge ¢ bude trén
Thay s6:
o =238-29.5xlog 248,200,000 = -9.647 MPa

2
38%x20 _7600 N

7, =—9.647x20> =—3,858.661 N <

Vay lay Z, = 7600 N dé tinh toan
% Sirc khang cat:

Strc khang tinh todn cta neo chéng cit Q phai dugc 14y nhu sau:

Q <. Q
Trong do:
Qn: strc khang danh dinh

@,, =0.85: hé s6 sirc khang doi vdi cac neo chong cat
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Q,=05xA_ x/f.E <A _F

Ase = 314.16 mm®: dién tich mjt cat ngang ciia neo chdng cét

fc =30 MPa: cudng dd chiju nén 28 ngay quy dinh cia bé tong
E.=27,691.47 MPa: m6 dun dan hdi cia bé tong
Fu = 400 MPa: cudong d6 kéo nho nhét clia neo

Thay sb:

Q, =0.5%314.16x/30x27,691.47 =143,170.479 N > 314.16x 400 =125,664 N
Do d6: 1iy Qn = 125,664 N @é tinh to4n
% Thiét ké neo & TTGH Méi:
Budc cia cac neo chbng cat khéng dugc nhd hon:

P nxZ xI
P2V xQ

Trong do:
p: budce cia cac neo chong cit doc theo truc
n = 2: 50 lugng céc neo chong cit trong mot mit cét ngang

1=29,443,062,158.689 mm*: mémen quan tinh cta tiét dién lién hop ngén han
Q: mdémen tinh ciia dién tich ban mit cau da quy déi vé thép dbi véi truc trung

hoa lién hop ngin han

Y=281.778: khoang céach tir TTH2 dén mép trén dim thép.

t..b t
===l y+t, +-=
Q n (y " 2)

:wx(zmﬂmso&gﬂ):19,430,024.812 mm’

Vg luc cit x4c dinh cho trang thai gidi han moi

Béng 3.20. Bién d0 lyc cit do xe tai moi (N)

GVHD: TS NGUYEN VAN HIEN

Mit it chch
gbi
n . 0 2,600 5,600 8,600 11,600 14,600 17,
mot khoang
(mm)
Vsr 76,597.046 | 72,889.779 | 68,612.164 | 64,334.548 63,043.342 | 62,572.012
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Budc neo chiu moi tdi da duge xac dinh theo cong thirc:

< nsZr:{ST

ViQ

Prax =

GVHD: TS.NGUYEN VAN HIEN

Thay céc gia tri trong ¢éng thirc xac dinh budce neo t6i da cho céc doan dém bd

~ tri neo khong ddi, ta dugce bang sau:

Béng 3.21. Buéc neo yéu cu (mm)

, p Bién d6 . ' Cau tao Bude neo .z
Poan dam Jue ot Vst Budc neo Max ‘ thiét K& Kiém tra
' p(min} | p(max) .

10-2600 76,597.046 |  300.705 120 | 600 200 Dat
2600-5600 | 72.889.779. 3 16.000 120 600 200 |  Pat
5600-8600 | 68,612.164 | - 335.701 120 600 200 | Dat
8600-11600 64,334.548;}.7 - 358.021 120 | 600 220 | Pat
11600-14600 | 63.043.342. 365.354 120 | 600 220 | Pat
14600-17600 | 62,572.012 | ~ 368.106 120 | 600 240 | Pat

Poan tir ddu dam dén gbi bo tri 3 neo véi khoang cach cic neo la 120mim.

Vay téng s6 neo trén ¥ dam 1a: 146 neo

% Kiém to4n neo & TTGH Cudmg do:

Strc khang tinh toan ciia neo chdng cit Q phai dugc Iy nhu sau:

Q <¢,Q,

Strc khang cét tinh todn ctia mét neo chng it (xét dén sy thit thudmg trong ché

tao)

Q, =0,.Q, =0.85x143,200=121,720.000N

S6 luong neo chdng cat bo tri gitta mit cat mdémen duong 16m nhit va di€ém

moémen bang 0

A

Q

Trong do:
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_ [0,85%F" b t,
YV, = min . L
F, Dt +F b .t +F. bt

- Thay 56

v . [0.85%30x1,800x200=9,180,000 N _

= min R :

" 250x1140x15+250x350%x20+250x450x20+250x550x20=8,275,000 N
= 8,275,000N .

Thay s6:

8,275,000

n, = 2202099 67 984
121,720.000

Ta théy n=146>n=67.984=> Théa man

3.9.2. Thiét ké suon ting cwong:
3.9.2.1. So b cdu tgo vé b6 tri:

Chi thiét k& cho sudn ting cudmg dimg, khong thiét ké suon ting cudng doc.
Thép ding 1am sudn ting cirdng c6 sb hidu M270 cap 250 c6:

E =200.000 MPa, Fy = 250 MPa

a. Sudn ting cudng trung gian:

Khodng cach céc suon ting cuong: do = 3,000 mm
S6 lrong suon ting cudng trung gian trén mot dam thép: 2 x 12 = 24

Kich thudc sudmn:

120 49

T %Lr‘ — -
g g a | 15

g8 F =7 e e
1 R R R
2

. HiC 160

Hinh 3.32. Ciu tao sudn tang cudng trung gian
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-__—n-“_ﬁﬁ-s

Chiéu rong suon ting cudng: b= 160 mm

Chiéu day suon ting cudng: t, = 15 mm

Chiéu cao suom ting cudng: D = 1060 mm

STC giita hé so voi ban canh dudi 1 doan 80 mm
b. Suodn tdng cudng tai gbi:

Tai mbi gbi dat 2 cip sudn ting cudng gbi

Khoang cach gitta cdc suon (tinh tir tim) di = 200 mm. M&i dam c6 8 suon ting

cudng goi

Kich thudc suon:

350 40 120
— S= e |
[ i ™ | A | et
& + % E S
o I ®° & o
LU 1N !
1 @
g ¥ M- 3 3 P A
se FO° L R
& ¢ 3 @ ¢ &+ @
oo Jf®¢ o @
LU* i (1N i -ﬁgi:_ﬁ__
. ' 160

Hinh 3.33. C4u tao sudn ting cudng gbi

Chiéu rong sudn ting cudng tai gbi: b= 160 mm

Chiéu day suon ting cudng tai gbi: t, = 15 mm

Chiéu cao sudn ting cudng tai gbi: D = 1140 mm

Hai d4u sudn ting cudng dugc han vao hai ban canh trén va canh dudi dam
3.9.2.2. Kiém todn swon ting cuong ditng trung gian:

a. Kiém tra 4o manh:

Kiém tra chidu rong phén tho ra (phan chia) by :

—g

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 174




CHUONG 3: TINH TOAN DAM CHINH

50+-L <b, <0.48x ¢, x |-
30 »"AE,

loxt 2b, 20.25xb,

GVHD: TS NGUYEN VAN HIEN

Trong do:

d: chidu cao mit cét dAm thép

Fys=250 MPa: cudng d6 chiy nhd nhét ctia go ting cudng
tp: chidu day ctia phén t6 chia ra

Thay sb:

50+@=90_<.1605 0.48><15><"200000 =203.6
30 250

16x15=2402160>0.25%x350=287.5

= Bé rong phan chia br thoa man didu kién.

b. Kiém tra do cing;

Thue chét 12 kiém tra moémen quén tinh cia tiét dién

Moémen quén tinh bat ki ctia sudm ting cuong nao ciing phai thod man diéu kién:
I 2d,.th.J

Trong dé:

I mdmen quén tinh ciia suon ting cudng ding quanh mép tiép xtic v6i ban bung

doi voi cac g don va quay quanh tryc giffa chiéu day clia ban bung doi véi cac gir kép

3 3
L =2><(EE_J:=2x(1603><15J=40,96O,000mm4
3

tp: chidu day swomg tang cudng
do: khoang céch giita cac suon ting cuong

Dp: chiéu cao ban bung

D 2
J=2.5x(—"—) -220,5

\do/

1140
3,000

2
J=2.5><( ] —2=-1.639 <0.5
Chon I = 0.5 dé tinh toan

e TR
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# e e B

Thay sé: 40,960,000 mm* >3000x15*x0.5=5,062,500 mm' = Thod man

¢. Kiém tra do cuong do:

Thuc chat 12 kiém tra vé dién tich mit cat ngang sudn ting cuong. Dién tich suon

tang cudng phai thoa mén dicu kién sau:

F
A, 2 [O,ISXB.D.tw.(l —c).z" —18.’[3‘,}{%]

T ¥s
Trong do:
V;: strc khang cét tinh toén & panel bién

=2.479,500.000 N (d4m bién)
V,=2,479.500.000 N (dém gitta)

Vu: luc cit tai gdi do cac téi trong tinh todn & trang thai giéi han cuong do
V,=987,082.533 N (ddm bién)

V,=910,853.231 N (dam giita)

As: dién tich suon tdng cuong

A, =2xb.t, =2x160x15=4,800 mm”

B =1 cho céc do6i go tang cudng doi ¢ dim trong

B =2.4 cho cic dbi g ting cudong don & dim bién

Fyw: cudong do chay nho nhét ctia ban bung

Fys: cudng do chdy nho nhét ciia suwon ting cudng

C: ty sb ung suit odn cdt véi cuong do chay cat

k=54 =54 =572
&
D 1140
D_L40_ ..
A

1 3gx B _13gx [200000%5.722 _ 44 463
F VT 250

yw
11x [EX :1.1X\F00000"5‘722 = 74.424
E, 250

i i e s Rl = O SR in = el a2 —
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Tathdy: 1.1« [BK oD 54, [EK
F oot
yw w yw
LI{Ek ] 1.1 (200000x5.722
= (= = L - 0.979
¢ D(FWJ Eﬁfﬁx[ 250 ) 77
t, 15

Thay sé:

Dam bién:

4,800> | 0.15x2.4x1140x15x (1—0.979)x 2120212 1o (o .[?:5_0} 3,990 (mm’)
2,479,500 250

Dam gifra:

4,800 | 0.15x1x1140x15x (1-0.979)x —>2792__1¢. 152 .[339]=~4,029 (mm?)
2,479,500 250

Thod mén vé cuong do.

3.9.2.3. Kiém todn suon tang cuong dimg géi:

a. Kiém tra 0 manh:

Bé tham gia giit 6n dinh cho vach thi trude hét swon phdi thoa méan diéu kién 6n
dinh ctia mét ciu kién chju nén:

b350.48xtpx E
\/F
v
< 160<0.48x15x /200000 =203.6
250

=>Thod man

b. Kiém tra sirc khang tua:

470
Dtw=135  do=200 Otw=133%

|

5 7

o
=
1] tw=15
o]
Z H

%
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Hinh 3.34.Tiét dién dé tinh c6t chiu nén cho suon tang cuong g6i
Strc khang tya cla sudn tang cuong dimg i duge kiém tra theo cong thuc sau:
B, =¢,.A,,F; 2V,
Trong do:
Fys: cudng do chdy nho nhét cla suon ting cuodng tai gdi.
¢, : hé s6 strc khang tua.

Apn: dién tich phan chia cia suon tang cudng & bén ngoai cac dudng han ban

bung vao ban canh, nhung khong vuot ra ngoai ctia ban canh.
A, =4x(b,~10).t, = 4x(160-10)x15=9,000 mm’
B, =1x9,000x250 = 2,250,000N > V, =987,082.533 N(dam bién)
B, =1x9,000x250=2, 250,000N >V, =910,853.231N (dam gitra)
¢. Kiém tra sttc khang nén doc truc:

Dién tich cdt chiu nén:

A =4x(b.t)+(18xt, +d,)t,
— 4x(160x15)+ (18x15+200)x15=16,650 mm”

Trong do:
do : khoang cach 2 suon ting cuong gbi (tinh tlr tim dén tim)
Thay sb:

Xac dinh mdmen quén tinh (I):

: : 2) 12
I=4><[(tp><bt ]+tpxbtx[b—2‘+%] ]+(d°+ ><9><tw) 3

12 12
: 21 (200+2x9x15)x15
gl (15><160 )+15x160>{1§9+5)  (200+2x9x15)x
12 2 3 12

=94,112,187.5 mm*

Bén kinh quan tinh cta tiét dién cot:

r=ﬁ= LKL T —
A 16,650

Hé s6 dd manh:

ﬁ
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"1&—5140
r

Trong dé:

K==0.75: h¢ sb chiéu dai hiéu dung
L=D=1140 (mm): chiéu dai khong giing
Thay sb:

0.75x1140

=11.372 <140 = Dat
75.182

Kiém tra: P =@ P, >V,
Trong d6 :

¢, =0.9: hé s6 strc khang dbi véi nén

Xac dinh Py:
h(g&]f&
T E

2
:( 0.75><1140J 250 0,016

X
3.14x75.182 200,000

A=0.016<2725
=P, =0.66" xF,.A = 0.66™" x250x16,650 = 4,134,918.457 N
Vdy sire khang nén doc truc ¢6 hé sb 1a:

F, =09x4,134,918.457 =3,721,426.612N >987,082.533 N =Thda min (dAm bién)

F, =09x4,134,918457=3,721,426.612N2910,853.231 N =Théa man (dim gitta)

3.10. Thiét ké mbi nébi:
3.10.1. So b citu tao va bé tri:

Méi ndi sir dung bulong cudng do cao, chon bulong ¢6 d=22 mm
86 lugng méi ndi 12 2, dit dbi x{mg qua tim ciu
Vi tri d4t méi ndi cach ddu ddm 1 doan 12.75m, cach géi I doan 12.35m

3.10.1.1. Tdi trong thiét ké méi néi:
Tai trong téc dung 1én méi ndi dugc 14y nhu sau:

a. Dam bién:

%
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{(75%1\4“;75%\/“) (75%x8,562,814,684.522; 75%x2,479,500.000)
max =max
M, V,) (M, =5,346,325,272.893; V, = 283,784.614)
(6,422,111,013.391; 1,859,625.000)
= max
(M, =5,346,325,272.893; V, = 283,784.614)
M = 6,422,111,013.391 N.mm
— max
V =1,859,625.000 N

b. Dam trong;
(75%M,;75%V,) (75%x8,756,018,240.574; 75%x 2, 479,500.000)
max =max
M, V,) M, = 4,847,661,379.894; V, =301,063.124)
(6,567,013,680.431; 1,859,625.000)
max
(M, = 4,847,661,379.894; V, =301,063.124)
M =6,567,013,680.431 N.mm
— max
V =1,859,625.000 N

3.10.1.2. Stkc khdng triot ciia bulong cuong do cao:

Sttc khang trugt danh dinh cia buldng & lién két ma sat duge 1y nhu sau:
R, =K K N_F
Trong do:
P = 176,000 N: lyc kéo yéu cau nho nhit ung véi dy= 22 mm
Kpn= 1: hé s kich thudc 18 cho cac 16 tiéu chuan
K= 0.5: hé s6 didu kién bé mit
Sé mit ma sat cho mdi bu long: Ns =2
=R, =1x0.5x2x176,000=176,000 N
3.10.2. Thiét ké moi ndi ban cdnh trén:
Luc do tai trong tinh toan tac dung lén ban canh trén:
N=f'A,

Ung suét tai trong tAm ban canh trén léy theo truong hop Mmax=75%Mn ¢6 gid tri
sau:

% Dam bién:

ﬁ
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MDCI __I_MDCZ . t MDC3+MDW . t
R T e et
lee 2 I

75%M, M[MEC‘ +MPe2 4 MPe +M§’“’] ¢
+ [Y;’T‘ - ]

LT

C

2

_ 723,609,555 +1,451, 049,509(766 _;Z_Q]Jr 300,357,639+ 380,924,520 (483 _29)
9,829,751,600 2 21,138,744,442 2
N 7,425,260,248 - [723,609,555+1, 451,049,509 +300,357,639 + 380, 924,520] (26 2
29,959,558,463
=167.252+15.244 +38.739 = 221.235 MPa

IST

< Déam gifta;
o M?C' +MSDC2 - —t—°J+ M:JC3 +MSDW ot th
[ N2
75%M, [ MP<" 4 MPC? 4 M2 MM
+ Yor —-=

ILT

2

_ 723,609,555 +1,451,049,509 ( 2o)+ 300,357, 639+380,924,520( 20)

766 477-=
9,829,751,600 2 21,370,854, 280 2

N 7,483, 705,779—[723, 609,5554—1,451,049,509+300,357,639+380,924,520] 25 20
30,179,684,971
=167.252+14.888+38.028 = 220.168 MPa

Véi:  Acla dién tich ban céanh trén:

1ST

Ac=be.te = 350 x 20 = 7,000 mm?

Vdy:  N=221.235x 7,000 = 1,548,645 N (dim bién)
N =220.168 x 7,000 = 1,541,176 N (ddm giita)

86 buldng cén thiét cho médi ndi ny:

N 1,548,645

=——=-2""""" 8799 bulong (dAm bié
n, R 176,000 uléng (dam bién)
N 1,541,176 )
=—="""""=8757 buld am gill
n, R 176,000 uléng (dam gitra)

Dé thién v& an toan ta chon: n, = 10 bu léng, bé tri 2 han g mbi hang 5 buldng

%
SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 181



CHUONG 3: TINH TOAN DAM CHINH GVHD: TS.NGUYEN VAN HIEN

BAN NOI N1

| TY LE: 1110
(I
b s & ¢ @ @ i & & & & &
3l g 20 BULONG $22
o o & & @ @ d & & o b
N mfr |
150 320 160 | 320 50
L 900
BAN NOI N2
TY LE: 1/10
EIE L@@a@ﬂa@\mm@@a}@{%
50 320 | 160 ! 320 .50
900 |

Hinh 3.35. Mbi ndi ban canh trén

3.10.3. Thiét ké moi noi ban cdnh dudi:

Luc do tai trong tinh todn tac dung Ién ban canh trén:
N = A, £+ Ap £

Ung suét tai trong tAm ban cénh dudi va ban phu 14y theo truong hop
max=75%Mp c6 gié tri cho ca dim bién va dim trong (vi ddm bién va dam trong c6
PTHH va lyc tac dung gidng nhau:

9,

s Dam bién:

Ung suit mdi ndi ban canh dudi:

- < << <<
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DO DC2 B3 DIy
bty Ms' + Ms' LN ’.f M’S + M\' reb rf
f ! :M(YNC -tfﬂa- e }”' _r_f_'_

IN(“ ]L'l'
75%1%” _I:M:Dm +MSDCZ +M:J(‘3 +M:'JW] L t,r
+ 7 R
&t
_ 739,743,175+1,307,773, 764 [434"20_39} 362,886,977 + 316,976, 084[687 ) 20-‘3‘9J
9,829,751,600 2 20,040,381,050 2
L 6:422,111,013-[739,743,175+1,307, 773,764 + 362,886,977 +316,976,084] (899 20 20J
28,648,323, 460 2
=84.160+22.290+112.074 = 218,524 MPa
Ung suit méi néi ban phi:
. e ne2 t' bea DI _ /
f"f :Ms' +M€ YN‘.(,-b_*'L +MA +Ms I/!-\J:_b _L
Lo S 2 I, T2
TS%M,, [ MP + MPC? 4 pg P00 +MM
" " K] ¥ 5 § Yt’-b __L
L T2
_739,743,175+1,307,773, 764 (434 __29)+ 362,886,977 + 316,976,084 (687_@J
9,829,751,600 2 20,040,381,050 2
L 5422,111,013-[739,743,175+1,307, 773, 764 + 362,886,977 + 3 16,976,084](89 20)
28,648,323,460
=88.326+22.969+114.653 =225.948 MPq
¢ Déim giita;
Ung suét méi ndi ban canh dudi:
D1 DC2 , t BC3 falilg ) f
f""ff — Ms' +M~; (YA:C{J _tf _H{_J_{_ Ms +Mr [Y;}b _ff _..LJ
[NC 2 LY
TS%M,, -[ M MPC? 4 P +M" ] ot
+ l : - ‘ }?Tb ‘ff -L
]ST
.. 739,743,175+1,307,773, 764 (434_20__23J+ 360,720,488+316,976, 084 (703_20_39J
9,829,751,600 2 20,695,129,028 2
. 5:567,013,680-[739,743,175+1,307, 773, 764-- 360, 720, 488 + 316, 976,084] ( 91820 20J
29,443,062,159 2

=84.160+22.042+115.897 =222.100 MPq

Ung suat mdi néi ban ph:
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e e e e e e e

fb,l} _ Mf)(.‘l +ﬁ’1(_:)m Y&h ﬁi ) M:Jca +M:jﬂ’ Yx‘b _i
NC LT
I NC 2 IL;" 2

75%M, [ M2+ MP? + M2+ MY | { ot ]
' ‘ = B L
I h

ST

+

_T739, 743,175 +1,307,773,764 [434_39} N 360,720,488+316,976,084 (703 _2_0j
9,829,751,600 2 20,695,129,028 2
N 6,567,013,680-[739,743,175 +1,307,773,764+360,720,488+316,976,084] {918-EJ
29,443,062,159 2
=88.326+22.697+118.507 =229.530 MPa

Véi: A, =b,t, =450x20=9,000 mm’
A, =b', £, =550x20=11,000 mm’
Vay: N =9,000x218.524+11,000x225.948 = 4,452,147.871 N (dim bién)
N =9,000%222.100+11,000% 229.530 = 4,523,725.960 N (dAm gifta)

S6 buldéng can thiét cho moi nodi:

N 4,452,147871
R, 176,000

=25.296 ( dam bién )

n,

N 4,523,725.960

25703 ( dim g
BTRTT 176,000 qamzia)

Pé thién v& an toan ta chon: n, = 32 bu 16ng, bd tri 4 hang mdi hang 8 buldng
BAN NOI N4
TY LE: 1110

» & © & & ¢ ¢ 9 ¢ & & & & ¢ &
32 BULONG #22

@ & & & & ¢ O @ » v & & & & O© @

160
R
40, 80 40,

150, 560 | 160 | 560 150,

{ R T T T

| 1380 ]

= 1

h_——_——_ﬁ
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BAN NOI N5

T?LE:1/10
Lo & & ¢ 6 0 & o 6 & & 6 & O O
Lle o 0 ¢ 6 ¢ o & 6 ¢ o o o
2| g 64 BULONG 822
Llg ¢ 6 o o o & ¢ b b b b b O o
Lo 6 0 0 6 & ¢ o ¢ & & & O O & o
[
150 560 . 160 560 | a0 |-
! 1380 _j

Hinh 3.36. Mbi ndi ban canh trén

3.10.4. Thiét ké mbi néi bian bung:

C4c momen My, d8u ¢6 tAm xoay tai truc trung hoa cia tiét dién ddm,dé tinh cho
mdi ndi ban bung phai quy vé tdm xoay tai trong tdm tAm ban ndi, cn phan tich thanh
cac momen do tinh tai giai doan 1 (chua lién hop), tinh tai giai doan 2 (lién hop dai
han) va hoat tai (lién hop ngén han).

Déi véi giai doan 1 (DC+DCy) thi truc xoay ciia momen udn 13 truc trung hoa
giai doan 1, léch tdm so véi trong tdm cha ban thép ndi ban bung nén ta phai doi truc
trung hoa giai doan 1 dén truc trung hoa ban néi. Tuong tu ta tinh toan di véi GDa
(DCs+DW) va Gb,’(ILL+PL)

% Dam bién:
Mébmen quan tinh clia ban bung so v6i truc trung hoa qua cic giai doan:

w D3t o D Sy
Ich 12 (YN(‘:—-Z—‘—'[‘) th SX

3 2
mll‘“l)_;li (766——~—1 1240-20) x1140x15

=2,381,619,600 mm*

w3

w i..}},i.w ’ ; D N 4
ILT - +LYI_S,T _E“th ‘D'tw

12

3 2

J 4015 (512__”40_20) x1140x15
12 2

=1,953,451,803 mm*

-m_i_'w"——mr_—“m_—_ﬂmm————mm—_—_m_—__—mmm—mn__nmn_
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w
. Dt D .Y
I‘[:'.'T = 12“’ +[YSSTl _E—tc) 'D'tw

3 2
:%{301—%—20) «1140%15

=3,280,177,512 mm*

e Momen tac dung vao ban bung theo ty 1¢ momen quén tinh:
GPl:

NC
M§D1=§L(MfC‘+MEC2 j= 3;’3; igi if’é % (739,743,174.699 +1,307,773,764.375)
NC ] [} 3

=496,040,958.354 N.mm

Ung suét mép trén ban bung:

.7, e 496,040,958.354
ft - w Ys,t —4. 3= » 2
W e (Ve —te) 2,381,401,239

x (766 —20)=155.383 MPa

Ung sudt mép dudi ban bung:

M 496,040,958.354
Pl _pymb g o g e T 434 -20-20)=82.077 MP
e Ve 381,401,239 ) .
Xac dinh Cy:
155.383 118.730 36.653
| = + ©
82.077 118.730 C1

Hinh 3.37.Ung sudt mép ban bung tai vi tri mdi ndi GP1
Luc doc tac dung vao ban bung:

Ni1=C1x Aw=-36.653 x 15 x 1140 = --626,764.233 N (gay nén ban bung).
Gb2:
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LT
MSW:-I—‘L(MEC3+MEW): 3,280,177,512 x(362,886,977.305+316,976,084.295)
I 20,040,381,050
=66,270,183.203 N.mm

Ung sut mép trén ban bung;

M 66,270,183.203
£l =2 (Y} —t, )= 2T (513 - 20)=16.723 MPa
R (ir =) 1,953,451,803( )

Ung sudt mép dudi ban bung:

MCP2 66,270,183.203
sz w Ys,b___t ! Y= 2 2 - 687 -20-20)=21.951 MP
v Yoy =t =ty) 1,953,451,803 ( ) )
Xac dinh Cs:
18.24 318
1
=

21.819 l 18.24 Cy

Hinh 3.38. Ung suft mép ban bung tai vi tri méi nbi GD2
Lyc doc tac dung vao ban bung:
No=Cyx Aw=3.318 x 15 x 1140 = 56,737.8 N (gdy kéo ban bung).
GD2”:
T

Mf,m':—fl‘i«(OJSMn — MPT - MPE - MPS — MY

st

3,669,249, 600 7,425,260,247.505 - 723,609,554.774 —1,451,049,509.309
= X

29,959,558,463.123 | -300,357,638.828 —380(,,924,520.192
=559,620,130.023 N.mm
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Ung suét mép trén ban bung:

559,620,130.023
3,669,249,600

M GD2'
= w
ST
w

£l (Y3 -t,)= (264 —20)=37.214 MPa

Ung suét mép dudi ban bung:

GD2'
£ ZMQV?(Y;’F ~tp—te )= 379,620,130.02 (936-20-20)=136.655 MPa

¥ 3,669,249,600
Xac dinh Cs:
37214 87.21 9.99
1_ | l =
=) ©
(@)
a
3
— +
i
@

]136.651 ‘ 8721 ] (@]

Hinh 3.39. Ung suit mép ban bung tai vi tri mbi nbi GD2

Luc doc tac dung vao bén bung:
Nz= C3x Aw=49.996 x 15 x 1140 = 854,931.6 N (gay nén ban bung).

Biéu db tdng hop tng ban bung:

Lo AT, , 23142 39069 3318 49.996
- T T j T
© ©
= + O + @ + 19
@
E== j -
] 245.665 __\ L 23142 J G G G

Hinh 3.40.Téng tng sudt mép ban bung tai vi trf mdi nbi

ﬁ
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e Thiét ké so bo sb lwong bulong theo phvong dimg ciia ban bung dam:
Chon bul6ng c6 dudng kinh d=22 mm
Khoang cach téi thiéu ctia 2 buléng: 3xd=3x22=66 mm

Khoéng céch (6i da 2 bulong: S<min(100+4.ty;175)=min(100+4x15;175)=160
nmim

Khoéng céch téi thiéu tir mép ban ndi dén buldng ngoai cing la 38mm dbi véi
buldng cé dudong kinh d=22mm.

Ta chon:

S6 buléng trén 1 day la 8

Khoang cich gitra cac buléng theo phuong dirng: 100mm
Khoang cach céc buléng theo phuong ngang: 80mm
Khoang cich tir mép ban ndi dén buléng ngoai ciing: 50mm

Tir cong thirc xac kiém tra kha ndng chiu lyc 16n nhit cua buléng (buldng ngoai
cung) nhu sau:

2

ZM\v‘l[mx ZNI
= +

max
2,
n, .Z:li

2
+( Vo ] <R, =176,000 N
I11><112

Trong do:

Tmax: 12 Iyre tdc dung 1on nhét vao buléng.

My 1a momen téac dung vao ban bung (Mw= 1,152,507,165 N.mm)

My, =M M + M3

Imex: 12 khodng cach giita 2 hang buldng xa nhét (Imax=(8-1)x100=700 mm).
Ni: 12 Iye doc tac dung vao ban bung (Ni+ Nz +N3= 243,590 N).

ni: 1a s6 heong buldng trén [ day ( n;=8 ).

m: 14 56 buldng trén 1 hang (chua biét).

Vimax: 18 Iy cat thc dung vao ban bung (Vime=1,859,625 N).

li: 14 khoang céch giita cac hang buldng ddi ximg

M
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2
Z Mw 'lmax Z Ni V 2
- + +( nax )
HZ.Z 12 ﬂlxl’l2 1’1l>‘<1'12

2 2
_ 1,1252,5072,165x2’00 : +243,590 1. 1,859,625 <176,000
n, (100% +300” +500" +7007) 8xn, 8xn,

Ta thit dan n2 =1,2,3,...n vao bidu thirc trén cho dén khi thoa dilu kién Tmax <Rs

n2 2 Tmax 495,435.670 | Rn 176,000
ny 3 Tmax 330,290.446 | Rn 176,000
ny 4 Tmax 247.717.835 | Rn 176,000
n2 5 Tmax 198,174.268 | Rn 176,000
n 6 Tmax 165,145.223 | Rn 176,000

Chon nz=6 buldng, nhu vay s& bulong cho mdi bén mbi ndi 12 48 buldng.

BAN NOI N3
3 T\”LE‘.'H"O
T o
Bl |o o ¢ ¢ @& o -ae—qa-aaaa@;
6 6 b 6 6 & o e o b e b
6o 6 b 0 0 b 6 0O e OO
6 6 b b 6 & & O o 6 o b
S e 6 e 0 b e OO O 6 e O
6 6 6 6 6 O ¢ O b 6 0 O
6 & 6 6 & O b o e o 6 o
L loosooe o000
,Lm_f_
150 !__ 400 ! 160 | 400 ! 50 ]‘__
L 1060 4__‘

Hinh 3.41. B6 tri moi noi ban byng
% Dam gifra:
Mo6men quén tinh cia ban bung so v6i truc trung hoa qua céc giai doan:

/
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3 2
:[;,C — D -tw +(Y;(l: _]23 ) th Sy

&x
3 2
:lﬂ;;_lj (766—_—1 1240 -20) x1140x15

=2,381,619,600 mm"*

Dt :
I;_VT - =+ (Yiil _"]22 - tc) ‘D'tw

12

) 2
_1140°x15 (477,_11240_2()J x1140x15

12
=2,070,279,900 mm"*
Dt D Jz
I = TH YTt | Dt
ST 12 [ ST 2 c w

, 2
:ﬂﬂ%ﬂ? (258-%—@“240%2@ x1140x15

=3,736,760,400 mm"*
GD1:

NC
M P! m-IIL(Mf“JerC‘* )= ;SS; g;?’zgg x(723,609,554.774 + 1,451,049, 509.309)
NC » 5 E

=526,891,305.202 N.mm

Ung suét mép trén ban bung:

GDi
£i= M (g 1= 22089L303202 e 165,039 MPa
2,381,619,600

\‘4’
\V

Ung suit mép dudi ban bung:

M 526,891,305.202
o= Yibh —t, —ff =207 434-20-20)=87.166 MP
v INC (Ve =4 =) 2,381,619, 600 x( ) a
Xac dinh Cy;
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- - 165.039 - 126.102 -38.937
= (=

87.166 | l 126.102 | G

Hinh 3.42.Ung suét mép ban bung tai vi tri mdi ndi GD1

Luc doc tic dung vao ban bung:
Ni=Cix Aw=-38.937x15x 1140 = -665,820.886 N (giy nén ban bung).
Gb2:

LT
ME":DZ iw (MDC3 MDW)

LT

2,070,279,900

x(300,357,638.828 + 380,924,520.192)
21,370,854,279.726

=65,998,520.302 N.mm

Ung suit mép trén ban bung:

M 65,998,520.302
fl=—2— 1“ (Y34 —t,)= 2.070.279,900 (477 - 20)=14.569 MPa

Ung suét mép dudi ban byng:

GD2
M ¥t —t) 65,998,520.302 73 _50_20)=21.773 MPa
2.070,279,900

\’\

Xéc dinh Cy:

%
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_ r 7 18.171 %.602
©) ©
G
== i
S
[ 21.773 [ [ 18.171 <

Hinh 3.43. Ung suét mép ban bung tai vi tri mbi ndi Gb2
Luc doc tic dung vao ban bung:
N2=Cax Aw=3.602 x 15 x 1140 = 61,599.855 N (gdy kéo ban bung).
Gb2’:

M= 0,75, - MPt - e _pgow,

ST
3,736,760,400 7,483,705,779.383-723,609,554.774 - 1,45 1,049,509.309
= X
30,179,684,971.411 | -300,357, 638.828-380,924,520.192
=572,996,283.785 N.mm

Ung suét meép trén ban bung:

fl:ijDz' v g = 372,996,283.785
3,736,760,400

w IST ST c)
W

(258 - 20)=36.495 MPa

Ung suét mép dudi ban bung:

M 572,996,283.785
f\E = (Ys%Ej —t -t )=
¥ 3,736,760,400

(942-20-20)=138.313 MPa

Xac dinh Cs:
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36495
- - | | 87.404 %0.909
© ©
— 4
L
| 138.313 | 87.404 | G

Hinh 3.44. Ung sudt mép ban bung tai vi tri mbi ndi GD2

Luc doc tic dung vao ban bung:
N3=C3x Aw=50.909 x 15x 1140 = 870,544.042 N (gdy nén ban bung).

Biéu dd tdng hogp Gng ban bung:

’ -216.103 — . -231.678 . -318.937 602 50.909
i | i %r T

) ©
= + O + g + |O
) ®
L__ 247252 _l L_ 231.678 Jﬂ C Ez_ G

Hinh 3.45.Tong (mg sudt mép ban bung tai vi tri mbi nbi

Chon buldng c¢6 duong kinh d=22 mm

Khoéang cach tbi thidu cua 2 buldng: 3xd=3x22=66 mm

Khoang cach t6i da 2 buldng: S<min(100+4.tw;17 5)=min(100+4x15;175)=160
mm

Khoang cach ti thiéu tir mép ban ndi dén buldng ngoai cung 1a 38mm d6i véi
buldng c6 dudng kinh d=22mm.

Ta chon:

/
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S6 buldng trén 1 day 13 8

Khoéng cich giita cac buléng theo phuong ding: 100mm
Khoang cich cac buléng theo phuong ngang: 80mm
Khoéang cach tir mép ban ndi dén buléng ngoai ciing: 50mm

T cong thire xac kiém tra kha ning chiu luc 16n nhét ciia buldng (bulong ngoai

cung) nhu sau:

2

DM L. DN,
= +

2
T 4{ Vi J <¢R, =176,000 N
n,%n,

2 yXn,
112.21i

Trong doé:

Tmax: 12 Iyre tde dung 1on nhét vao buldng.

M.w: la momen tdc dung vao ban bung (My= 1,165,886,109.289 N.mm)
My, = M + M3 4 MO

Imax 12 khodng céch gifta 2 hang buldng xa nhat (Lus=(8-1)x100=700 mm).
Ni: 12 lye doc tac dung vao ban bung (Ni1+ Nz +N3= 266,323.011 N).

n;: la s6 hrong buldng trén 1 ddy ( ni=8).

nz: 12 s6 buléng trén 1 hang (chua biét).

Vimax: 12 lyc cat téc dung vao ban bung (Vinax=1,859,625 N).

li: 1a khoang cach gitta céc hang buldng dbi Xing

2

ZMW.IM ZN‘. 2
n, > 17 0,

_ [ _1,165,886,109.280x700  266,323.011 2+ 1,859,625
n, (100% +3007 + 500 + 700%) 8xn, 8xn,

$ r1“1]‘[8.!( =

n,xn,

2
] <176,000

Ta thir dan nz =1,2,3,...n vao bidu thire trén cho dén khi thoa didu kién Thmax < R,

M
SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 195



CHUONG 3: TINH TOAN DAM CHINH

GVHD: TS.NGUYEN VAN HIEN

n2 2 Tmax 502,431.074 | Rn 176,000
n2 3 Tmax 334.954.050 | Rn 176,000
n2 4 Tmax 251215537 |Ra 176,000
n 5 Tmax 200,972.430 | Rn 176,000
nz 6 Tmax 167.477.025 |Rn 176,000

Chon np=6 buldng, nhu vay sb bulong cho mdi bén mébi ndi 1a 48 buldng.

800
700

BAN NOI N3
TY LE: 1110

$ & O ¢ & O & o & b @ H}T

¢ & S & & b & $ ¢ ¢ & &

& & ¢ & & @ ¢ & & & & ¢

& & & & & ¢ ¢ & & & © @

& & & & o 9 & o & ¢ O @

¢ & & & & @ o & & ¢ & ¢

¢ o & & & o & & 9 ¢ o @

& & O & & ¢ ¢ & & & & &

I 400 L 160 400 £

L 1060 ]

Hinh 3.46. B6 tri m&i ndi ban byung

3.11. Thiét ké hé lién két ngang:
3.11.1. Thiét ké dim ngang:
3.11.1.1. So dé ddt kich va ndi luc:

Ta chon vi tri dat kich tai vi tri cach 2 diu dim ngang 1 doan 500mm.

Ta c¢6 12 ddm ngang tAt ca nén sb kich st dung 1a 24 kich, luc kich ma mdi kich
can phai kich 1a P=P/24 voi P 12 tong tai trong cla cAu: (gia st bo qua higu Gmg

xung kich khi kich dim cu)

Pte=(7xDC+DCo+2xDC3+DW)XLoiu= (7x5.384+75.5+2x7.814+1 9.82)x35,000

SVTH:TRAN QUOC TRUNG
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=>P=5,202,260 /24=216,760.833 (N)
So db dit kich:
500 | 1230 500

g Pk P E

NG6i lic trong dim ngang:

Mmax=Py x500 =216,760.833x500=108,380,416.667 N.mm

=

Pk Pk
500

2230

—

3.11.1.2. Chon tiét dién dim ngang:
Tur cong thire x4c dinh tmg suét ctia ddm do momen uén ta ¢6 momen khang uén
cén thiét ctia dim ngang la:
Wit= Minax/Fy=108,380,416.667/250=433,521.667 mm?
Duya vao didu kién chidu cao ddm ngang t6i thiéu phéi 16n hon ¥ chiéu cao dim
lién hgp h>0.5x1,430=715mm va momen khang ubn cia dim. Ta chon tiét dién dim
ngang W760x196 c6 kich thude nhu sau:
Chiéu cao ddm d=770mm
Bé rong ban canh bf=268mm

Bé day canh t£=25.4mm
Bé day ban bung tw=15.6mm

Dém c6 momen khéng udn:

t(d-2t,) b, d i
2% (- T 42| Ll yp g (S oLy
x( [ n tort G5

W =2XIx-x _ 12
X d d
e g e e e d T . 3
zx(l.) Ox {770 LX23.4) 2 268x25.4 +268X25.4X(-?lq—2“5—‘i)2
- 12 12 2 o
B 770

=6,159,464.501 mnr’
Vay: WX > W théa

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 197



CHUONG 3: TINH TOAN DAM CHINH GVHD: TS.NGUYEN VAN HIEN

3.11.1.3. Thiét ké moi noi bulong giita ddam ngang va suon ting cuong:

Nbi lyuc thiét ké buldng gilta dim ngang va sudn tang cuong dugc 14y nhu sau:

M=0.7M,,, =0.7x108,380,416.667= 75,866,292N.mm

V=P =216,760.833N
Chon 6 hang bulong c6 dudng kinh d=22mm, mdi hang c6 2 buldng.
Khoang cach gitta 2 hang bulong 1a 120mm, gitta 2 ddy bulong 1a 55mm
Khoang cach gifra tim buldng dén mép cua cua dam ngang 12 39mm
Kha néng chéng trugt cta 1 bulong:
Ro=KnxKsx Ns x Pt
Trong do:
Kn = 1: hé s kich thudc 16
Ks=0.5: h¢ s diéu kién bé mit
Ne=1 : sb mat trugt ctia buldng
P.= 176000 N: lyc cang yéu cu tdi thidu
=1 =1x0,5x1x176000=288,000 N
Khoang cach gifra cac bulong trong nhom:
Khoang céch gifra 2 bu 16ng gin nhét: 11 = 120 mm
Khoang cach giita 2 bu 1ong ké tiép: 1, =360 mm

Khoéang céach gifta 2 bu 16ng xa nhét: 13 = 600 mm

%
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(]

W760X196 2
Ly

CD_

AV[WE
o & @
& &
it
~ QD
NP 4 @
¢ @

L

e @]

=

R == SN

Hinh 3.47. B6 tri buldng giita dim ngang v6i sudn ting cudng diu dim

Luc téc dung vao bu 16ng ngoai cung (bu 16ng nay chiu lyc tac dung [6n nhét):
Do mémen tdc dung:

M, ], 75,866,292 x 600
M 3 2 o 2 2 2
n(], +1,°+13) 2x(120° +360% +600 )

=45,158.507N

Do luc ¢t tac dung:

N, = - 216760833 10 63 403N
n, 12

Tdng luc tac dung vao buldng ngoai cung:

N, = /N2 + N2 =\[45,158.507°118,063.403° =48,637.2 N
So sanh véi Ry
N,,=48,637.2 N<R, =88 000N =>M5i ndi du kha ning chiu hue
3.11.2. Thiét ké khung ngang:

3.11.2.1. Tdi trong:

Ta gid thict viing lre gié tac dung vao nla trén diiu, ban 1mai cau va ian can duge

truyén vao ban mit clu, con tai trong gi6 tic dung vao nira duéi thi dugc truyén vao
ban canh dudi.

Tinh lyc gio:

Ap luc gi6: Pp = 0.0024 MPa
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p/
Heé sb tai trong: y =1.4
Chiu cao chan gi6 cia két cau: di = 2,830 mm
Chidu cao chén gid cua dim: d = 1200 mm
Luc gi6é co nhén hé s tac dung vao ban canh dudi:

y ::'/_x%)i(i: 1.4x0.00224x1200 _ 9016 N/mm

Luc gié c6 nhén hé s tac dung vao ban canh trén:

W, =yxP, x| d 4 =1.4%0.0024 x 2,830—1—2@ =7.493 N/mm
tf D 1 9 2

3.11.2.2. Néi luc:
Khoang céch gifta céc lién két ngang: Ly = 3000 mm
Luc gi6 tac dyng vao thanh gidng dudi:
. =W, xL, =2.016x3000=6,048 N
Luc gi6 tac dyng vao thanh gidng trén:
E, =W, xL,= 7.493%3000=22,478.4 N
Goc gifta thanh gidng xién va phuong ngang:=21°

Luc gi6 tac dung vao thanh gidng xién:

B, =t 22,4784 _ 54 077.626 N
coso,  cos21®

3.11.2.3. Kiém todn thanh gidng trén:

Luc gi6 trong thanh giang trén dugc gia thiét 12 bang 0 vi cac thanh chéo s&
truyén lyc gi6 tryc tiép vao ban mit ciu. P& cung cip do &n dinh ngang cho ban cdnh
trén trong sudt qua trinh thi cong ta chon thép goc 100 x 100 x 10 d6i v6i thanh gidng
trén.
3.11.2.4. Kiém todn thanh giang dudi:

Ta st dung thép goc déu canh 100 x 100 x 10 ¢6 cac ddc trung hinh hoc sau:

As = 1920 mm? Imin = 30.5 mm

L=2,230 mm Fy =250 Mpa

Kiém tra do manh chu kién:

Xét tiy s6:

-
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ELIiSMO

Trong do:
K =0.75: hé s6 chiéu dai higu dung
Thay sé:

0.75% 2,230
30.5

=54.836 <140 - Théa min
Ty s6 bé réng mit cit / chidy day:

<k
E

e—rio‘

E
¥

Trong do:
k =1.49 : hé 56 odn cua thanh gidng

Thay sb:

100 0 <149 (200000 _ = Théa man
10 250

3.11.2.5. Kiém todn cuong dp:
Xac dll’lh Pu:

K:(&Jz_ﬂ
Y E

~ ( 0.75><2,230J2 250
3.14x30.5 ] 200,000

=0.381

A=0381<52.25

= P, =0,66"xF,.A
=0,66""" x250%1920 = 409,747.493 N

Véy strc khang nén doc truc co hé s6 1a:

F, =0.9x409,747.493 = 368,772,743 N > Ee=60,08 N= Théa man

L1.2.6. Kiém ivdn ihanh glang xién:

Ta st dung thép géc déy canh 100 x 100 x 10 ¢6 cac dic trung hinh hoc sau:

2
S

As = 1920 mm?2 min = 30.5 mm

L = 1140 mm Iy =250 Mpa
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3.11.2.7. Kiém tra dé mdanh cdu kién:
Xét ty so:

IF—LSMO

Trong do:
K = 0.75: hé sb chiéu dai hiéu dung
Thay s6:

EZE_{;“Q: 28.033 <140 — Théa mdn

Ty s6 bé rong miit cit / chiéu day:

<k

- |

2
F)‘
Trong do:
k = 1.49 : hé sb odn cia thanh gidng

Thay sb: % =10<1.49x% ’202050000 =42.1= Théa min

3.11.2.8. Kiém todn cuong dp:
X4c dinh Pa:

kz(&ff_y

T.r E
0.75x1140 250

o BB | e S =T
314x30.5/) 200,000

A=0.1<2.25

= P, =0.66" xF,.A
—0.66% x250x1,920 = 460,554.37 N

Viy stre khang nén doc truc co hé sb 1a:
P. =0.9x460,554.37 = 414,498.933 N> E, =22,4784 N= Théa mdn

3.11.2.9. Thiét ké méi noi bulong giita hé khung ngang va suon tdng cuong:

Chon buléng c6 dudng kinh d=22mm

Xéc dinh kha ning chiu lyc ciia mot buldng:

—’——f
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Kha ning chong trugt: Ry = Ky x Ks x N x Py
Trong d6:
Kp = 1: hé s6 kich thuéc 15
Ks=0.5: hé s diéu kién bé mat
P¢=176,000N: lyc cing yéu cau tbi thidu Ung véi d=22mm
=R, =1x0.5x1x176,000= 88,000 N
Xac dinh sb buldng cho cac lién két ngang:
Thanh gidng trén:
_Fe _ 22,4784

n, = ———— =0.255bulb
"R 88,000 wong
Thanh giing xién:
E,  24,077.626
n, =—4 =222 =0.274buld
"R, 88,000 wong
Thanh gidng duoi:
=T 6,048 =0.069 bulong

n, = e
R, 88,000

Viy ta chon 2 buléng d = 22 mm cho mdi lién két thanh gidng trén, thanh giﬁng
xién va thanh giing duéi.
3.11.2.10. So b6 cdu tao va bé tri:
 Lién két khung ngang: c¢6 22 lién két khung ngang trén mdi dim
Khodng céch giita cac lién két ngang 3000 mm.
Ding thép L 100 x 100 x 10 (cho c4 thanh xién va thanh ngang)
Thanh ngang dai: 2,230 mm
Thanh xién dai: 1140 mm
Mbi lién két ngang c6: 2 x 1 =2 thanh lién két ngang, 2 x 1 = 2 thanh
lién két xién
» Lién két ngang & dau dim:

. 5
Dy

o Op W - o1 COANT Y Y
Pam npang W760x196 dai 2,2

2,230iin
3.11.3. Thiét ké moi han swon dim va cinh dém:
3.11.3.1. Mbi néi han gée chiu kéo va nén:

Ung suat nén tac dung vao méi han goc trén;

W
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D 620.343

£ =T 991192 x——22272 = 214.283 Mpa (dém bién)
D, +t, 620.343+20
D 623.618 ;
£, =f e —2192T2x——"" =212458Mpa (dam gill
@ = D, 623.618+20 b, (. g}

Ung suét kéo tac dung vao moi han goc dudi:

D-D, _143301x 140620343 __ 39 504 Mpa (dim bien)

X
d-D, -t, 1200-620.343-20

£, =f

_D-D. _g9552x 1140-623.618 195 975 Mpa (dim gitta)

I
d-D,-t, 1200-623.618-20

Ung sut tai vi tri moi han chdng ban canh dudi va ban phu dam thép:

_pr 27Dt _193301x 1140-620.343+20 _ ;06 412 Mpa (dam bién)

L %
d-D,t, 1200—620.343—20
D-D, +t 1140 623.618+20 :
£ oDt — 189550 _182.738 Mpa (dAm git
I Sy 1200 623.618—20 e (g )

Ta ding fun = 214.283 Mpa (dam bién) va fun = 212.458 Mpa (dim gifra) dé kiém
toan.

Ung suét thiét k& mdi han phai 14y gi4 tri max trong 2 gid tri sau:

0,75E, 0.75x250 =187.5Mpa
f =max = max
max (4,55 ) +F 214.28§+250 232,142 Mypa
2

— 232.142 Mpa (dam bién)

0.75F, 0.75%250=187.5 Mpa
f =max =max
max(ft_h,fb_h)J,Fy 212.4528+250 —231.229 Mpa
2

_ 231.229 Mpa (dém gifta)
So sénh:
Dam bién:
f=232.142 Mpa < Fy = 250Mpa
fin = 186.412 Mpa < Fy = 250Mpa
Déam gifta:

e
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£=231.229 Mpa < Fy = 250Mpa
fo.n = 182.738 Mpa < F, = 250Mpa
= Théa min

3.11.3.2. Méi néi han géc chiu cdt:
Theo két qua tinh toan ndi hre tai vi tri cac mit cét & trén thi lc cit tai gbi 14 1on
nhit. Do dé ta ding e cit tai g6i dé kidm toan.

V§*
21x0.707D

Cong thirc x4c dinh ng sudt cit: t=
Trong do:

V: luc cat tai vj tri gbi theo trang thai giéi han cuong do
Vu=1,156,212 N (ddm bién)

Vu=956,752 N (dam gitta)

Sc: momen tinh ctta mit cit ddm

S8¢=24,361,120 mm® (dam bién)

§¢=24,562,030 mm® (dim giita)

I: momen quan tinh cta mit cft dim

Isr =29,959,558,463 mm* (ddm bisn)

Igr =30,179,684,971 mm”* (dém giira)

Chon duong han géc ¢6 D = 10mm

Thay sb ta dugec:

1,156,212x 24,361,120 .
- * > ] ] — 66, 489M A A
2x29,959,558,463%0.707x10 pa (dam bién)

956,752 24,562,030 ‘
fard b s 3 :55.068 a A -
2x30,179,684,971x0.707x 10 Mpa (dam gitta)

Ung suat thiét k& méi han phai 18y gid tri max trong 2 gié tri sau-

0.75F, 0.75x 250 == 187.5 Mpa
T, = max = max
" T+F, 66.48!;+250 - 158.245Mpa
2

=187.5 Mpa (dim bién)
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Ty =Mmax{t+F,

0.75F, 0.75%250=187,5 Mpa
= max
2

_——55'06i+ 250 _ 152,534 Mpa

—187.5 Mpa (dam gifra)
Chon que han theo AWS la E7016-X c6 Fexx = 400Mpa

Stre khang tinh todn cla mdi han phai 14y gié tri min trong 2 gia tri sau:

R ~|250 Mpa
T, = mMin = min =192 Mpa
0.60,F. 0.6x0.8x400=192 Mpa

So sanh: T, =187.5 Mpa<t, =192 Mpa

Vay moi han ddm bao kha nang chiu luc.

e e

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 206




CHUONG 4: TINH TOAN MO CAU GVHD: TS.NGUYEN VAN HIEN

CHUONG 4 : TINH TOAN MO CAU

4.1. GIOI THIEU CHUNG

- Loai mé thiét ké: M diic chir U bé tong et thép thuong.
- Tén mb tinh toén: M1

- Quy trinh thidt ké: TCVN 11823:2017

- Hoat tai thiét ké: T4 hop xe 0.65HL93

4.1.1. S6 ligu thiét ké:

- 86 gbi mé thiét ké: N=6 gbi

- Chiéu cao gi thiét ké: he=50mm

- Khoang cach gifta cic gbi mé theo phuong ngang:  S=1800mm

- Khoang cach tir gbi mé dén mép tuémg mé: ag=750mm
- S8 1an xe thiét ké: n=2 lan
- Hé s6 lan xe: m=]

4.1.2. Kich thuéc hinh hoc mé

- Mt cit cdn kiém toan:

+ Miit céit B-B: Tudmg cénh (phén than).
+ Mt cit H-H: Tuong canh (phin dudi),
+ Mt cét C-C: D4y dinh.

+ Miit cit D-D: Déy tuémg than.

+ Mt cit G-G: Déy bé.
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CH

| moj

2250
5460

F 1800 |

L

1000 4000 1000

6000

Hinh 4.1: Mt cdt tinh todn mé cdu

4.1.3. Vit liéu siv dung

Cudng d6 chiu nén clia bétong f =30 MPa

Khbi lugng riéng cua bétong vy, = 0.25x107*N/mm’

Modun dan hdi ciia bétong E_ = 0.043x2500"° x J30 = 29440 MPa
Cudng do6 chay déo cia cbt thép f, =280 MPa

Gi6i han ung suét & trang thi st dung :

Gi6i han (mg subtnén:  0.45xf, =0.45x30=13.50 MPa
Gioi han g subtkéo:  0.5%[E, =0.5%/30=2.74 MPa
4.1.4. Cic théng sé ddt dip

- Trong lugng riéng dht dap: % = 1800 (kG/m?)

- Géc ma sét trong cia dat ddp: @ = 300

. Géc ma st gitta dét va tuong: @ = 30°

- -
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4.2. CAC TAITRONG TAC DUNG LEN MO VA NOI LUC
4.2.1. Tdc dung ciia tinh tdi:

4.2.1.1. Két céu phdn trén:

a) Tdi trong tdc dung:

* Tinh tai két cdu phén trén tac dung xubng mé M1 bao gdm: (1/2 két chu nhip), cac tai
trong nay duoc tinh toan chuong IV,

- Dam bién:

* Tai trong bdn than ddm: DC, = 5.24N/ mm

*+Tai trong ban mit cdu: DC, = 9.25N/ mm

+ Tai trong 16p phii: DW = 2.24N/ mm

+ Tai trong lan can, b6 via: DC, =7.68 N/ mm

- Ddm gitta:

* Tai trong ban than ddm: DC, = 5.24N/ mm

+ Tai trong ban mat ciu: DC, =9.25N/ mm

+ Tai trong 16p phi: DW =2.24N/ mm

+ Tai trong lan can, bé via: DC, =0N/mm

b) Phan lue goi khong c6 hé 56 do mét ddm chi téc dung lén g6i mé.
- Dam bién:
Vo = [(Dc1 +DC, + Dc3)x£] . [(5_24 £9.25+7.68)x 36000J
+ 2 >

=399060N
+ Vo, = DWX% = 2.24><-36—(2)0~9 =40320N
- Dim gifia:

L Vi :[(Dc1 +DC2+DC3)><§J:[(S.24+9.25+0)><

36000
2

=260820N
+ V&, = DWX%— =2.24 xﬁgﬂ = 40320N
4.2.1.2. Két cdu phén dusi-
- Bé mé:
Vom =6%x2%x10.5=126m"

> P, =126x25=3150KN =3150000N
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- Twong than :

V. =135x1.93x10.5=27.36m’

> P, =27.36x25 =683 94KN = 683944N
- Tuong dinh (trén) :

Vv, =1.73x0.5x10.5 =9.08m’

> P, =9.08x25= 227.06KN =227063N

- Mdu @ ban qud do :
(027+0.6)x03 .
V= > %(10.5-2x0.3)=1.29m

> P =1.29%25=32.30KN =32299N
- Tuong canh (phdn dudi):

Vg =2% O.3x(r1'—32—_|~23—'3ﬁx 2.00] =2.81m’

P, =2.81x25="70.25KN = 70250N

- Twong cdanh (phdn thén):

v, =2x0.3x3.66x2.00= 4.39m’

> P =439x25=109.80KN =109800N
- Dd ké gdi va goi ké:
V,, =6x(0.5% 0.6x0.14)=0.25m’

k

V, =6x(0.35x0.35x 0.05)=0.04m’

Py = 0.25%25+ 0.04x78.5=9.39KN = 9390N
=> Tong cong :

P‘bt = Pbm + Ptt ia P{d * Pmau + Plcd + Ptct + Pdkg

— 13150 +683.94 +227.06+32.30+70.25+109.80 + 9.39

=4282.74KN = 4282740N
4.2.1.3. Quy tdi trong vé tim doc cua mé:
- Tinh tai do két ciu phﬁn trén truyén xudng két cAu md s& gay ra ndi lyc thang ding
Pi, m& men quay quanh truc ngang cAu My, va mémen quay quanh tryc doc ciu
Mx(trudmg hop nay bang 0 vi cac dim dbi xtng), tiy theo khoang cach gitta vi tri tim
gbi v trong tdm cla cac bo phan tinh todn ndi luc.

/
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- Nhitng mt cét can tinh toan than mé [a: mat cit G-G (d4y b¢) ; D-D (déy tudng
thén) ; C-C (tuong dinh) ; B-B (tudng canh phin thin) va H-H (tuong canh phan dudi)
- Quy uwéc moment hudng ra séng mang ddu 4m, huéng vao b mang déu duong

Bang 4.1. T4 hop ndi lyc do tinh tai mat cit G-G

Mit cdt G-G
Tinh tai DC DW X Mync M;pw
Phin trén N) (N) | mm) | (Nmm) | (Nmm)
Dim 1 399060 | 40320| 0 0 0
Dim 2 260820 | 40320| o 0 0
Dam 3 260820 | 40320 0 0 0
Dim4 | 260820 | 40320| o0 0 0
Dim 5 260820 | 40320 0 0 0
DAim 6 399060 | 40320 0O 0 0
Téng 1841400 | 241920 0 0
- Ti¢t dien G-G
Ket ciiu PN | | M(N.mm)
(mm)
Bé& mé 3150000 0 0
Tudng thin 683944 | 275 | 188084600
Tudng dinh 227063 | 700 | 158944100
M4u d8 bin qué do 32299 | 1100 | 35528900
Tudng cénh (dudi) 70250 | 3783 | 265755750
Tudng cénh (phin than) 109800 | 1950 | 214110000
P4 ké goi 9390 0 0
Téng cong 4282746 862423350
Bang 4.2. T4 hop néi luc do tinh tai mit cit D-D
. MEtckDp N
Tinh tai DC DW X Mync Mypw
han
’t’r,é . ) ®™ | (mm) | (Nmm) (Nmm)
Dam 1 | 399060 | 40320 | -275 | -109741500 | -11088000
Dam?2 | 260820 | 40320 | -275 | -71725500 | -11088000

M
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DAm3 | 260820 | 40320 | -275 271725500 | -11088000
Dim4 | 260820 | 40320 | -275 71725500 | -11088000
Dam5 | 260820 | 40320 | -275 ~71725500 | -11088000
DAm6 | 399060 | 40320 | -275 109741500 | -11088000

Téng | 1841400 | 241920 -506385000 | -66528000
Ti¢t dign D-D
K&t cau e
P(N) M(N.m)
(mm)

Tudng than 683944 0 0
Tudng dinh 227063 | 425 | 96501775
M#u d3 bén qud dd 32299 | 825 | 26646675
D4 ké gbi 9390 | -275 | -2582250
Téng cong 952696 120566200

Bang 4.3. T8 hop ndi lyc do tinh tai mat cat C-C

Titt dién C-C
K&t cau PN e M(N.m)
(mm)
Tudng dinh 227063 0 0
M3#u d6 ban qué do 32299 | 400 | 12919600
Téng cdng 259362 12919600

4.2.2. Tdc dung ciia hoat tdi:
- Xe 3 truc:
+ Khoang céch gitta cac truc: 4300 mm
+ Trong lugng cac truc:
- Truc truée: Py = 22750 N
- Tryc gifta: P2 =94250 N
- Truc saw: P3= 94250 N
- Vi xe 2 truc:
+ Khoang cach gifra 2 truc 1200 mm
+ Trong lugng céc truc: P71 = P’;=71500 N

e ——————————————————
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- Tai trong 1an 12 tai trong phén bd doc dim véi do 1én: g = 9.3 N/mm

4.2.2.1. Xép tdi doc cdu:

1200,
20

- 36200 ]

Hinh 4.2. So db tinh hoat tai theo phuwong doc ciu.
- Theo phuong doc ciu xép xe trén tht ca cc lan xe trén 1 nhip @é gy ra phan luc gbi
V va mémen M, 16n nhét.
+ Phan luc gbi do xe 3 truc:

R*™ =P xy, +P, xy, +P,xy, =22750x 0.756 1 94250 x (1+0.878)
=194178N/mm

+ Phén luc tai gbi do xe 2 truc:
R = P'xy '+ Py, =71500x (1 + 0.966) =140563N/ mm
+ Phan luc tai gbi do taj trong lan gay ra:
R™ =q, xQ.  =93x17600 = 163680N / mm
* So sénh céc t6 hop do hoat tai gay ra:
- Té hop 1:
R=R"™ +R* =163680+140563 = 304243N/ rum
-Té hop 2:
R=R"™ +K" = 63680+ 194178 = 3/858N/ mm
* Chon té hop 2 dé tinh todn, luc nén lén nhit khéng hé s6 duoc tinh nhy sau :

R:[RL“E+(1+H\/DR3&]><mxn

-

- Xét 1 lan chit taj n=1, m=1.2
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R :(163680+1.33><194175)><1.2><1 =506324N/ mm

- Xét 2 1an chét tai n=2, m=1
R = (163680 +1.33x194175)x1x2 = 843874N/ mm

=> Vay theo phuong doc cau ta chon xép 2 lan chét tdi. |

4.2.2.2. Xép tai ngang cau: }

* Xétso b ta thdy trudong hop xép 1 lan chét Sé.i tao ra momen ubn quanh truc ngang

cAu M, 16n hon nén ta dung truong hop nay dé tinh toan: ‘

mxR™ xQ |
3000 |

V® =mxR™ x0.5% >y, L

Véirm=1.2.

500, 600 1800

XE %

Vlane —

LANE
T—T’T—TT’T |
R1 R2 R3 Ré RS R6
750 1800 1800 1800 1800 1800 750 |
2550 :
DAHVI ‘
{=n ]
[an]
= R
8BS T
s =
~ S = ‘
pur B = DAHV2 :
=
=
g ]
2 !
DAH V3 ‘
g |
S 1
S .
e ]

Hinh 4.3. So dd tinh hoat tai theo phuong ngang cau. |

% Tinh todn ndi lwc chwa nhdn hé 6 tdi trong :

- Tinh dai dién cho goi 1: (1 lan chat tai)

¥ Tach: Q. =0.5x2050x1.139 =1167.48mm’
>y, =(0.806+0) = 0.806

1.2 A
e Vlla“e :1 2x163§§(())_(>)<1167 8 —76198N

V2 =1.2x194178x0.5x 0.806 =93904N

+ Tdng phéan luc tai gbi 1:
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V=V IM)V™" |
:[76198+(1+0.33)x93904] =201091N

Bang 4.4. Phan luc tai gbi do hoat tai xép ngang cu

| Ga I 2 3
Qan (mm?) | 1167.48 1582.00 250.69
Yy 0.806 1 0.194
| V(Lane) 76437.3 103576.7 16413.2
V(PL) 0.0 0.0 0.0
V(3tr) 93904.5 116506.8 22602.3
V(T6ng) 201330.3 258530.7 46474.3
e 4500 2700 900
Mg 905986350 | 698032890 | 41826870
| M 1645846110 ]

4.2.3. Luc him xe (BR):

- Lure him duoc 1y bing 25% trong lwgng céc truc xe tai hay 2 truc thiét ké trén 14t ca
cac [an xe chay cling chiéu,

- Luc hdm xe dit theo phuong doc cau, diém dit cach mét dudng xe chay 1.8m,

- Luc hdm xe dwoc truyén tir két cdu trén xudng mé qua goi d&. Tuy theo tirng loai goi
cdu va dang lién két ma tf 1€ truyén ciia lue ngang xudng mé khéc nhau. Do & mb clu ta
dung gbi di dong do d6 luc ngang khong anh hudéng dén mé ciu => BR =0,

4.2.4. Lyc ma sdt (FR):

- Lwe ma sat goi cau duge xdc dinh dva trén co s¢ gia trj cyc dai cia hé sb ma sat gifta
cdc mit trugt. FR duoge x4c dinh nhu sau;

FR=f xN (kN)
Trong do:

+ finax : Hé 36 ma sat gitta bé tong va gbi clu (di dong), finax=0.3

+ N : phén lyc géi do tinh tai va hoat tai (khong ké xung kich gdy ra)
N=N, +N,

+ Nu: Tong phén Iyc gdi do tinh tai:
N, =Np +N_, =1841400+241920 = 2083320N

+ Npe: Téng phén luc gbi do hoat tai:
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N,, =[R™+@+ IM)R™ |xmxn

— (163680 +1.33x194178)x1x 2 = 843874N / mm
> N=N, +N,, =2083320+843874=2927194N

= PFR=f xN =03 % 2927194 = 878158N

- Pidm dat lyc ma sét so véi mat cht D-D: e =2120mm

- Didm dit luc ma st so v6i mit cét G-G: e =4120mm

4.2.5. Lyec li tam (CE):

- Do & day ta thiét ké mé cua clu thing nén khong c6 luc li tAm.
4.2.6. Tai trong gid tdc dung lén két ciu (WS):

a) Tdc dung theo phwong ngang.
- Dién tich himg gi6 cua két cAu thugng tang bxh duge xac dinh nhu sau:

+b=136000 mm
+h = hrc + hpe = 1340 + 1200 = 2540 mm
=> Apog =0.5% (bx h)=0.5%(36000x 2540) = 45720000mm?
- Dién tich hing gio6 cua két cAu md duge xac dinh bao gbm dién tich canh md va thén
mo
=> A =15475500mm’
* Tai trong gi6 ngang Pp phai dugc 14y theo chidu tac dung ndm ngang va dit tai trong
tAm cua cac phéan dién tich thich hop, dugc tinh nhur sau:
WS =P, =0.0006x V*x A xC, 21.8A (kN)
- Trong d6 :
+ The do gid V, gia sir duge 14y trong vung 4, ta c6:
- Vs= 59 m/s : La tbe do gi6 gidt co ban trong 3 gidly véi chu ky xuét hién 100
nim thich hop v&i ving tinh gi6 c6 dat ciu dang nghién ctru, nhu quy dinh trong
bang 3.8.1.1- 1.
- §=1.09 : La hé s6 diéu chinh dbi voi khu dat chiu gio va do cao mat cAu theo
quy dinh trong bang 3.8.1.1.2
—=V=V,x8=59x1.09=643m/s
_> Dbi véi stc gi6 tiéu chudn: >V=V,x8=25x1.09=2725m/s
+ Cq : Hé sb can duge quy dinh trong A3.8.1.2.1.1, phu thudc vao ti s6 b/d.
b= 9500 Chidu rong toan b cta cAu gifta céc bé mit lan can (mm)
d = 2540 Chidu cao két chu phi“m trén bao gom ca lan can dic, néu c6 (mm).
> Tra bang A3.8.1.2.1-1, ta 4y hé s6 can gi6 : Ca=1.41
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B

=>P, = 0.0006x(64.3) x1.41 =3.50kN /m*

- Tuong tw véi sirc gi6 tiéu chudn 1a 25 m/s thi ta co
=>Py,; = 0.0006x(27.25) x1.41 = 0.63kN/m? VAy gié trj thiét ké {3 1.8

* Gia sir mat hing gi6 vudng goe phuong gid, khi d6 gié ngang la:

WS=P, xA

Bang 4.5. Lyec gi6 tac dung 1én két cdu theo phuong ngang

Béng tdi trong gi6 ngang téi mit cit G-G

K&t cdu | e, (mm) Awsup (mm?) | WS (N) | M, (Nmm) | WS25 (N) | Mxzs (Nmm)

Mé 4050 15475500 | 54147 | 219295350 | 27856 112816800
KCPT 5190 45720000 | 159968 | 830233920 | 82296 427116240
Téng 214115 | 1049529270 | 110152 | 539933040

Bang tdi trong gié ngang t6i me D-D

K&t cau | e, (mm) | Aysup (mm?) | WS (N) | My (Nmm) | WSys (N) | Mx2s (Nmm)
Mé& 2050 15475500 | 54147 | 111001350 27856 57104800
KCPT 3190 45720000 | 159968 | 510297920 82296 262524240

Téng 214115 | 621299270 | 110152 | 319629040

b) Tdc dung theo phwong doc céu,

- Lwc gi6 theo phuong doc bang 0.

4.2.6.1. Tditrong gi6 tdc dung lén xe cg (WI):
a) Tdc dung theo phirong ngang.

- Theo A3.8.1.3, khi xét t6 hop tai trong cudmg 46 111, phéi xét tai trong gi6 tac dung
vao ca két chu va xe cQ,

- Tai trong ngang ctia gi6 1én xe cd bang tai phan bd 1.5 N/mm, tac dung theo hudng
nam ngang, ngang véi tim doc két chu va dit & 1.8m trén mit duong.

- Chiéu dai tham gia tai trong gi¢ tac dung lén xe dugc lay bing chidu dai ddm tac

dung 1én 1én mé : L :%x 36000 =18000mm
2

= WL_=1.5%x18000 = 27000N

b) Tdc dung theo phuong doc céu
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- Tai trong gi6 doc 1én xe ¢d bang tai trong phén b6 0.75 N/mm tac dung nim ngang,
song song voi tim doc két chu va dit & cao do 1800 mm so v6i mit duong. Lay
truong hop xEp xe hét toan by mat cau.

=> WL, = 0.75x18000 = 13500N

4.2.6.2. Noiluc do trong lwong dat dép:

- Chidu cao dat dép sau m6 = 3660 mm

- Chidu cao dét dép trudc mé =0 mm

- Chiéu rong toan cdu = 10500 m

- Chiéu rong mb chiu tic dung cta céc 16p (khong ké tudng canh) = 9900 m
- B& rong bé sau than md: 2050 mm

- B& rong bé trude than md: 2600 mm

- Dién tich tac dung sau mb = 2050x9900 =20295000 mm*
- Dién tich tac dung trudc mé = 2600x10500 =27300000 mm*

- Trong lugng riéng cua d4t dép sau mb = 18 KN/m®
Bang 4.6. Noi luc cho tiét dién g-g do trong lugng dét dap

Tinh tai dit ddp
e Tiét dién G-G
Kétcau
P (N) e (mm) M(Nmm)
P4t sau m& 1337034.6 1975 2640643335
Dat trudc md 0 -1700 0
T8ng cong 1337034.6 2640643335

a) Ap luc dat tdc dung Ién than mo:
* Ap lyc ngang dat (EH):
- Ap luc ngang cua dAt dép 1én mb tinh theo cong thic:

EH:nyzxKx—;— (KN/m)

=FHxb
Trong do
b=99m
H : chidu cao 4p luc dat
H; chidu cao ap lyc d4t tac dung tai tiét dién G-G = 5245 m
H; chiéu cao 4ap luc dét tac dung tai tiét dien D-D = 3245 m

ﬁ
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H; chiéu cao &p luc dét tac dung tai tiét dién C-C = 1795 m
K : Hé sb ap luc ngang ctia dat. D6i véi tuomg c6 dich chuyén K duoc liy bang
Kala hé s6 4p luc chi dong cua dit.
sin®(6+¢')
(Tx sin” G)X sin(6—38)

K, =

Trong do:

T=|14 sin(p'+ &) x sin(p'— B)
sin(0 +8) +sin(0 — B)

Véi:
+ 8 =30°: GOc ma sét giita dit dép va tuong.
+B=0°: Goc cia dit dip véi tudng ndm ngang.
+0 =90°: Goc ctia dét dip sau tuong v6i phuong thing dung.
+ ¢'=30": Goc ndi ma sat cﬁa dat dép.
- Thay vao,ta co;

2

. 0 0 . 0_ 0

T=l1+ sm(30‘0 +300)><31.n(300 00) ~2195
sin(90” +30") +sin(90° — 0°)

v D 0 0
=K - sin“ (90" +30")

=0.395
" (2.195xsin* 90°) x 5in(90° — 30°)

- D0 cao dit luc tac dung : trir khi ¢ quy dinh khéc, téng tai trong ngang cta dit do
trong lugng ban than dat lap phai gia dinh tac dung ¢ do cao 0.4 H.
- H 14 tong chidu cao tuong tinh tir mit dat dép dén day mong.

Bang 4.7. Ap luc ngang do dap dip 1én than mé

L Ap lyc ngang clia d4't ddp 1&n twdng (EH)
Ti€t dién
H (mm) P(N) e(mm) M(Nmm)
G-G 5460 1049204 2184 -2291462314
D-D 3660 471451 1464 -690204914
C-C 1730 105334 692 -72890864

* Ap e ngang do hoat tdi chdt thém (LS):
- Khi hoat tai ding sau mé trong pham vi bang chiéu cao tuong chén ,tac dung cua
hoat ti c6 thé thay bing 16p dét tuong dwong cé chiéu cao heg

- Ap luc ngang do hoat tai sau mé tinh theo cong thire :
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CH
LS=Kxh, xyxH (IG\I/m)
P =LSx b
Vi tri dat hop luc 12 0 SH
Trong d6 :
K = 0.395 : Hé sb ap lyc dét.
- Hegq Chiéu cao 16p dAt tuong duong phu thubc vao chiéu cao tudng chén (m)

r

Bang 4.8. Ap lyc ngang do hoat tai chat thém 1én than md

Ap luc ngang do hoat tai cht thém sau mé (LS)

Tiétdien F———— |

H(mm) heq(mm) Prs(N) M(N.mm)
G-G 5460 322448 -880283040
D-D 3660 284159 -520010970
C-C 198855 -172009575

* Ap liec dat thang ding (VS):

- Ngoai 4p luc ngang LS néi trén, con phai tinh dén ap lyc théing dimg (VS) do 16p dét

twong dwong tac dung toi mat okt G-G khi thibt ké md. Tri sb VS duoc tinh nhu sau :
VS = hcq x y x 2200 x 15400 = 839 x18x 107% x 2050 x 9900 = 306495N

=> M, = VSx [950 +-2£252) = 306495x(950 5 2%9] = 605327803N.mm

b) Ap lc ddt tde dung lén tuong canh:
* Ap luc ngang dat (EH):
- Ap lyc ngang cla dht dép 1én mé tinh theo cong thirc:

EH =y xH’ xKx% (KN/m)

P, =EHxL
Trong do:
+L: Chidu rong twong canh chiu tai trong dat dép sau md
L :Chiéu rong tudng canh tac dung tai tiét dién B-B: L=B, = 2.00m
La: Chiéu rong tudng canh tac dung tai tiét dien H-H: L=B_, = 2.00m
+H ; chiéu cao &p luc dat
H; chiéu cao ap lyc dét tac dung tai tiét dién B-B: H, =3.66m
H, chiéu cao ap luc dét tac dung tai tiét dién H-H: H, =2.54m
+ K : Hé sb ap lyc ngang cua d4t. Pbi vaoi tudng co dich chuyén K duoc 14y bang Ka la
hé sb ap luc chii ddng cua dat.
~ sin® (0+9")
J (szin2 9)><sin(9~6)

e
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Trong do:
2
T=| 14 [S00 +8)><S{n(cp ~B)
SIn(0 + &) -+ sin(O — B)
Véi:

8= 30" Gc ma st giita dit ddp va twong,

+B=0": Goc cuia dét dip voi twong ndm ngang,

0 =90": Goc clia déat dip sau twong véi phuong thing ding,
+0'=30%: Géc ndi ma sét cia dat dip.

- Thay vao,ta cé:

2
. 0 0 . 0_po
T=l14 s'm(30O +300)><s%n(300 00) ~2195
s1n(90” +30%) +sin(90° — 0 )

2 0 "]
=K, = SO0 130) s
(2.195xsin” 90 )% sin(90° - 30 )

- D6 cao dit hue tac dung : trir khi c6 quy dinh khac, tong tai trong ngang ciia dit do
trong legng ban than dit I&p phai gia dinh tac dung & d6 cao 0.4 H.
- H: 1a téng chidu cao tuong tinh tir mat dit dép dén day mong.

Bang 4.9. Ap Iyc ngang do dip dip lén trdng canh

— -

L Ap Iyc ngang cita ddt dp 16n tuong canh (BH) |
Ti€t dién

H (mm) | L (mm) P(N) e(mm) M(Nmm)
B-B 3660 2000 | 95243 1464 139435336
H-H 2540 2000 | 45871 1016 46604810

* Ap lyee ngang do hoat tdi chdl thém (LS).

- Khi hoat tai diing sau mé trong pham vi bing chidu cao tudmg chin tac dung cua
hoat tai ¢ thé thay bang 16p dét twong duong c6 chidy cao heq
- Ap lyc ngang do hoat tai sau mé tinh theo coOng thic :

LS =Kxh,, xyxH (KN/m)

P . =LSxb

- Vitri dét hop luc 1a 0.5H
Trong @6 : + K = 0.395
+ Heq Chiéu cao 16p @t trong duong phu thude vao chidu cao tudng chin (m)

+L: Chiéu 1ong tuong canh chju taj trong dit dip sau mé
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_CHUONG 4 TINHTOANMO CAU o e

_ L, :Chiéu rong twdng canh tac dung tai tiét dién B-B: L=B

- Ly: Chiéu rdng tudng céanh tac dung tai tiét dien H-H: L=B,,

+H : chidu cao ap lyc dat

GVHD: TS.NGUYEN VAN HIEN

=2.00m

_H, chiéu cao ap luc dét tac dung tai tiét dién B-B: H, =3.66m

- H, chiéu cao ap luc dAt tac dung tai tiét dien H-H: H,

Bang 4.10. Ap luc ngang do hoat tai chét thém 1én tuong canh

=2.54m

=2.00m

i ,ATAp luc ngang do hoat tdi sau mé 1én tudng cénh(LS)_|
TiEtdien "y ) | hegmm) | L (mm) | LSQ) | M(Nmm)
q
B-B 3660 1103 2000 | 57406 | 105052980
H-H 2540 1353 2000 | 48869 | 62063630 |
4.2.6.3. Tong hop tdi trong:
Bang 4.11. Bang hé sb tai trong
B Tén tai trong ol lcpu |cpm| sD |
Thhwishipvamé | DC | 125 | 125 | 125 1
L6p pht DW 1.5 1.5 1.5 1
Ap luc ngang cua dht EH 1.5 1.5 1.8 1
Tinh tai dt ddp EV 1.35 1.35 1.35 1
Hoat tai xe 0 tO L 1.75 0 1.35 1
Ap luc ngang do hoat tai sau md LS 1.75 0 1.35 1
Gi6 lén cong trinh WS 0 1.4 0.4 0.3
Gi6 1én xe ¢ WL 0 0 1 1
Luc ham xe BR 1.75 0 1.35 1
Heé sb diéu chinh ti trong n 1.05 1.05 1.05 1
a) Tong hop ndi luc mat cit G-G:
Bang 4.12 Bang tdng hop ndi lyc mat cit G-G
Y Y Hx My THy TMx
Tén tai trong
(N) (N) (Nmm) (N) (Nmm)
Tinh tai nhip va m8 DC | 6123965 0 862517506 0 0
Lép phi DW | 241920 0 0 0 0
| Aplycngangciia dat EH 0 1049204 | 2291462314 | 0 0
_
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Tinh (41 dit ddp EV | 1337035 2640643335
Hoat i xe 6 t6 LL | 843874 0 164:
Ap lue nga“gm déf’ hogtidisau | | o 0 322448 | -880283040 | o
Apluc thang difng do hoat | | 306495 0 605327803 0
ta1 sau mo
Gi6 1éncong | Ngangciu | WS 0 0 0 214115 | 104¢
trinh Docciu | WS 0 0 0 0
Ngang cAiu | WL 0 0 0 27000 | 2014
Gié 1én xe ¢ N
Docciu | WL 0 13500 | -100534500 0
Luc ma sdt FR 0 878158 | 3618011166 | 0
Bang 4.13. Tong hop néi Iuc theo cac ttgh mit cit G-G
T8 hop tai N(N) Huéng doc Huéng ngang
trong H.(N) My(N.mm) Hy(N) | My(N.m
TTGH CPbI1 12427777 3167061 -3038028963 0 3024242:
TTGH CPII 10313975 2574563 -2532798715 | 314749 - 1542808
TTGH CPIII 11944622 3045808 -3028108988 74614 | 27708811
TTGH SD 8546793 1940862 -2506847139 118235 | 23628425
b) Tong hop néi luc mdt cét D-D:
Béng 4.14. Bang téng hop ndi lyc mit cit D-D
IV IH: My THy XM
Tén tdi trong
(N) (N) (Nmm) (N) (Nmm)
Tinh ti nhip va m& DC | 2793890 | ¢ -385762603 0 0
Lép pha DW | 241920 0 -66528000 0 0
Ap lyc ngang ciia d&t | EH 0 471451 | -690204914 0 0
Tinh tdi dat dp EV 0 0 0 0 0
Hoat t3i xe & t6 LL | 843874 0 -232065213 0 16453461
Aplucngang dohoattdi | | o 0 | 284159 | -520010970 | o 0
Sau mo “““““““ e ——e . R . —
Ap lye thing ding do hoat
Ap e | < g *1% G 110atl LS 0 0 0 0 0
tar sau mod
Gi6 1&én cong | Ngang cdu | WS 214115 | 62129927¢
trinh Docciu | ws 0 0
Gidlénxecd | N gang cAu | WL 27000 | 14706900¢

0 0 0
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Doc ciu \

Luc ma sat

Bang 4.15. Téng hop ndi lye theo cac ttgh mat cat D-D

Hudng doc Hudéng ngang

H(N) | My(N.mm)

5598622 | 2186744 -5034887561

4048005 | 1664602 13652947575 | 314749 | 9 13309927
5244195 | 2081572 -4796226789 | 74614 2621653508
3879684 | 1647268 3829801266 | 91235 1979304891

T6 hgp tai trong

0 | 3024242227

TTGH CBII
TTGH CDIIL
TTGH SD

¢) Téng hop ndi lyc mat cdt C-C:

9

Bang 4.16. Bang tong hop ndi luc mat cit C-C

Tén tai trong
(N) (N) (Nmm) (Nmm)
Tinh tai nhip va mb mn 12919600 0
Ap lye ngang ctia dt - 105334 | -72890864 0

H
Aplucngang  — |yg 198855 | -172009575
do hoat tai sau mo

Hy(N) | My(N.mm) Hy(N)

va0a12 | 531297 | 413013730 0
340412 | 165900 | 97846136 | 0
30412 | 447777 | 341669708| O

259362 | 304189 | 231980839

TTGH CPI
TTGH CPII
TTGH CPIII
TTGH SD

d) Téng hop ndi lwc mat cdt B-B:

7

Bang 4.18. Bang tong hop ndi Iye mat cét B-B

Tén tdi trong

Ap lyc ngang cua dat 95243
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| A Ivc ngang do hoat (i1 san mg | 15 | 57406 | 105052980 ﬂ

Bang 4.19. Téng hop néi lue theo cac tteh mit cit B-B

» .. Hudéng ngang
To hgp tai trong
Hy(N) Mx(N.mm)
TTGH CPI 255491 412645505
T 2D | 412645505
TTGH CbI1 150007 219610654
— — 2 Lol
TTGH CPIII 231380 368523253
TTGH SD 152649 244488316

e) Tong hop ndi e meit et H-H-

Bang 4.20. Bang tong hop néi lye mit cit H-H

IH, IM,
Tén tdi trong
(N) (Nmm)
Ap lyc ngang ciia dat EH 45871 46604810
Ap Iyc ngang do hoat tdi sau mg’ LS 48869 62063630

Bang 4.21. Téng hop néi Iyc theo cac ttgh mit cit H-H

) ) Hudng ngang
Té hep tii trong
HV(N) Mx(N.mm)
TTGH CP1 162043 187444496
TTGH CpP11 72247 73402576
TTGH CPIIT 141518 161377771
TTGH SD 94740 108668440

4.3. THIET KE COT THEP CHO CAC MAT CAT.
4.3.1. Thiét ké cét thép cho 1wong thin (mgt cit D-D)
- Cudng d6 chiu nén ciia bé tong £’=30MPa

3.1V Pluong doc caa,

- Kiém tra dd manh cia cot

+Diéntich tiétdién: r = p x5 - 10500 %1350 =14175000m m °

3 3
+ Mo&men quan tinh theo phuong y: J = bxh’ _ 10500x1350 =2.1528x10" mm?

12 12
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12
+ Bén kinh quan tinh: = Ji _ [21528X107 _ 389 71mm
F 14175000

KxL 2x1930
r o 389.71

Trong do:

=25 iff & = 9.90mm < 22mm (Thoa)

+ K : 12 hé s& phu thudc vao diéu kién lién két 1 dAu ngam 1 dau tu do (K =2)
+L=1930 mm : chidu dai than md

=> Thiét ké cot khong xét dén anh huéng do manh.

¥ Thit ké nhu bai toan cdt ngén c6 : Pu= 5598622 N ; Mu = 5034887561 N.mm.

_ B day 16p bé tong bao vé cbt thép: d” =50 mm.

- Chiéu cao co hiéu cua tiét dién d =1350-50=1300mm

_ Chidu cao vung nén & trang théi pha hoai can bang :

B, = 0.85-0'—05x(f; —~28)= 0.85- 29 (30-28) = 0.84
7 7
0.003x Es 0.003 x 200000

b = xB, xd = %« 0.84%x1300 = 740.75mm
fy +0.003x Es 280 + 0.003 x 200000

a

- Cudng do nén thép O trang thai pha hoai cén bang :

. B, xd’ 75-0.
RN o oL O O e 0.84x30 . 200000
: a 740.75

b

—566.15Mpa > 280Mpa

->Dodé:  f =f =280Mpa
- Strc khang thiét ké & trang thai phé hoai can bang :
P =¢xP =¢><(0.85><f; xa, xb)
= 0.75><(0.85x30><740.75x10500) —168584701.7N > P, =5598622N

— Do d6 chu kién phéa hoai déo, xéc dinh lugng cbt thép théng qua phuong trinh cia
Whitney:

A xf bxhxf,
*3xhxe
© 105 =7 +1.18
d-d d
Trong do:

o Mu _ 5034887561 8993 1mm

Pu 5598622

Pu:(bx

e
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=> Thay vao , ta duoc:

A x280
5598622 = 0.85 x % N 10500% 1350 % 30
899.31 3x1350x899.31
o0 _en O3 ; +1.18
1300-50 1300

=> A’ =-526622.41mm? < 0

_0.03xbxhxf  0.03x10500x1350x 30
i f 280

y

=> Vay bé tri ¢ét thép theo céu tqo, ta chon: 71432a150, ¢ As = 57072.64 mm.

=45562.50mm” > A’ = -52662;

- A

4.3.1.2. Phuong ngang céu:
- Kiém tra dd manh cia cét :

+Diéntich titdién: £ = bxh = 10500 « 1350 =14175000m m >

3 3
+ Momen quén tinh theo phurong y: J = bxh” _ 135010500 =1.3023x10" mm?

12 12
14
+ Bén kinh quén tinh: | ﬁ: \/1 30233107 _ 3031.00mm
F 14175000
2
= r= KxL . 2x1450 =1.27mm <22mm  (Théa)
r 4618.8
Trong do:

+ K : 12 h¢ s6 phu thude vao didu kién lién két 1 diy ngam 1 dau ty do (K = 2)
+L =1450 mm : chidu dai than try

=> Thiét ké ot khong xét dén anh hudng d6 manh.

* Thiét ké nhu bai toan cdt ngén ¢6 : P, = 6885596 N ; M., = 3024242227 N.mm.

- B& day 16p bé tong bio vé cét thép: d’ =50 mm.

- Chiéu cao ¢6 higu ciia tiét dién: d= 10500-50=10450 mm.

- Chidy cao vung nén & trang thai pha hoai can bing :

B, :0.85—9:70—5x(f; ~28):0.85~9'7»05-><(30-~28) =0.84
4 = 0.003x Es __ 0.003x200000

by = xB,xd= x0.84x10450 = 5954.46mm
fy + 0.003xEs 280 +0.003x 200000

- Cudng db nén thép & trang thai phé hoai cén bang :

. - B, xd’ 46 -0.
£=0.003x 2P X b 003 395446 -084x50
: 2 5954.46

b

= 595.79Mpa > 280Mpa
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>Dodé:  f =f =280Mpa
- Strc khang thiét ké & trang thai phé hoai can bang :
P =¢xP = ¢><(0.85><f; xa, xb)
=0.85x% (0.85 % 30%5954.46 % 1350) =174235068N > P = 5598622N
—> Do d6 cAu kién pha hoai déo, Xac dinh lugng cbt thép thong qua phuong trinh cla

Whitney:

A, xf, bxhxf,
* Ixhxe
© _40. +1.18
d—d d>

Trong do:

- Mu _ 3024242227 _ 540.18mm
Pu 5598622

=> Thay vao , ta dugc:

A %280
5598622 = 0.85x  x28 ; 1350 % 10500 x 30
540.18 3% 10500%540.18
+05 Z—————+118
10450-50 10450

—> A’s = -614541.87 mm* < 0.
—> Vay bé tri cot thép theo cdu tao, ta chon: 7¢16a200, c6 As = 1406.72 mm?.

43.1.3. Thiét ké ¢t dai cho than mo (mdt céit D-D)
- Kha nang chiu cit ctia dAm phai thoa mén:
V,<oxV,
Trong do
V,=2719464 N : luc cht do ngoai lyc tac dung.
¢ hé sb stc khang
V, stic khang ct cua ddm
- Strc khang cit cia dam:
V.=V, +V,
Trong do
+ V. stic khang cét ctia bétdng :
V.= 0.083xBxf, xb,xd, (58333
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Trong do

+ B : hé s6 chi kha nang cta béténg bj nirt chéo,

+ £ : cudng d6 chiu nén cua bétong.

+ bw bé rong ban byng hitu hiéy liy béing bé rong ban bung nho nhét trong
chiu cao chju cit hitu hiéu dv.

+ V. kha ndng chiu cat cta cbt dai:

A xf xd
V=r>™" (5.8.3.3-4)
S
Trong d6

+A, : dién tich cét thép dai chiju cét trong cu ly S

+ﬁ,y: cuong do chiu cit cta cbt daj

+d,: chidu cao chiju cit hiru hiéu

+S:culy cbt thép dai
- Kha néing chiu cdt cia thép dai dugc xem 1a nhé nhét khi g6c nghiéng ciia vét nit
0 =45 va B=2, do d6 d& don gian trong thiét ké lwc cit, buéc thép dai s& tinh
trong trudng hop nay.

- Chon I6p bé tong bao v€ day: 50mm
d, =h-50=1350-50=1300 mm

- Chiéu cao ving nén:

a=d — [g2__ M, :1300—\ﬁ3002— 2% 2750501375 =52mm
s s 0.85><fc'><b 0.85x30x 16000

- Kiém tra didu kién:
8. =0.75%744.5 = 558 4mm > 3 = 5.2 mm.

- Xéc dinh chieu cao chiu cit hitu higu d,

a 5.2
G575 180022 074

d, = max 0.9d,; =<0.9x1300 =<1170 =1297.4mm
0.72h 0.72x1350 1972

- Kha néng chiju cit cia bé téng:
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V. =0.083xBxAff, xb, xd,  (583.3-3)

Trong do :

B hé sb chi khéa nang cta bétdng bi nirt chéo
cudng do chiu nén clia béton

f', ong dd ch bétong

b, b&rong ban bung hitu hi¢u ldy bing bé rong ban bung nhd nhét trong
chidu cao chju cat hitu hiéu d,
V.= 0.083x2x~/30 x16000x1297.4 = 18873941N

- Yéu ciu kha nang chiu cht cia thép dai:

v
v, =¥, -, :F“_V" _ 2719464 0073041 = —15852214N

0.9
- Ta thy chi riéng b€ tong da du kha ning chiu cét.
=>Viy ta bd tri cbt dai theo chutao: 20 nhéanh ¢1 6 .

2
mx16" _ 4021 mm?

A, =20x

- Kiém tra theo diéu kién cau tao

Axf,
0.083x /. xb,,
. . : V
SSmmﬁmm(O.Sxdv;600mm)kh1 v <0,1
f xb, xd,
; .V
m1n(0.4><dv;300n‘1m)kh1——“———20,1
fxb, xd,
Ta co:
A xf
chy 4021x280 g4
0.083[f, xb, 0.083x+30x16000
: v, = gL Ao =0.004 <0.1
Fxb,xd, 30x16000x12974
= g < min] 7O ~154.8mm
m1n(0.8x1297.4;600mm)

—=>Vay chon khoang cach ¢t dai 1a : 150 mm
4.3.1.4. Kiém tra diéu kién chéng nit than mo (mdt céit D-D):

* Momen & trang thai gioi han st dung:

//
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- Theo phuong doc ciu: M = 3829801266 N.mm
- Theo phirong ngang ciu: M¢ =1979304891N.mm .
a) Theo phuong doc cdu:

M. =3829801266N.mm

Pidu kicn s <-2000%Y,
B, )
Trong d6 :
Tiét dién tinh toan b=10500mm , he=1350mm
He s6 xét t6i didu kién tiép xuc gitta két cdu va md1 trudmg xung quanh y, =1
Khodng céch tir trong tdm 16p thép chiju kéo ngoai ciing dén meép ngodi bé téng cbt

chiu kéo gin nhét d_ = 66mm

d
B=l+—e =14 66 =1.07
) 0.7(h~d ) 0.7x(1350-66)

Mo6dun din héi cia bétong:
E_ =0.043x y”c b «/f',, =0.043 x2500'° x /30 = 29440MPa

Mbdun dan héi caa thép: B, = 200000MPa

H¢ 50 tinh di tir thép sang bétong: n = Ex - 200000 _
E. 29440

c

Khoang cach tir truc trung hoa dén thé ngoai cing chju nén

A 2xd xb
X=nx—x| {[+—2" " _1
b (\/ n><AS J

57102 \/1+ 2x1284 10500
10500 6.79% 57102

=6.79

- IJ =273.28mm

Momen quan tinh ctia tiét dién bétdng khi bj nirt:

A2

| - R Y \
y oo VA A K \u ""“".K}
5 5

_10500x273.28°
3
= 467710568848 mm*

+6.79><57102><(1284_273.28)2
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CH
Ung suit trong cbt thép do ngoai luc gy ra:

3829801266 "

467710568848 (1284 -273.28)x6.79

£, = Nx(d, - x) =

cr

- 56.22N / mm*

Khoéng cach t6i thidu giira cac thanh thép

23000
123000%y, _, . 123000x1 5, 66-1906.02mm
BE ¢ 71.07x56.22

s=150mm <s_, = 1906.02mm

g <

_> Dam bio didu kién nirt & TTGH sir dung

b) Theo phuong ngang cau:
M = 197930489 IN.mm

123000x 7y, 14
Bt )

Pidu kién =

Trong do6 :
Tibt dién tinh todn b=1350mm , h=10500mm
Heé sb xét t6i didu kién tiép xtc gitra Kkét chu va moi trudng xung quanh y, = 1

Khoang céch tir trong tam 16p thép chiu kéo ngoai ciing dén mép ngoai bé tong cht

chiu kéo gn nhit d, = 58mm

d 58

— e =1+ =101
07(—d)  0.7x(10500-58)

B, =1+

Modun dan hdi cia bétong:
E, =0.043x v xAff = 0.043 x 2500 x ~/30 = 29440MPa
M6dun dan hdi cta thép: E; = 200000MPa

Heé sb tinh dbi tir thép sang bétdng: n = B, 200000 _ 6.79
E, 29440

Khoang cach tir tryc trung hoa dén thd ngoai cung chiu nén

/
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A 2xd xb
x:nx—f)ix[ 1+--L~_—1J

n><AS

=0.79x ——=
6.79x1407

1407 \/l+2x10442><1350
1350

- IJ =377.57mm

Mbmen quan tinh clia tiét dién bétdng khi bi nirt:

bxx* 2

or

+n><As><(dS wx)

_1350x377.57°
3
=992716207150mm*

+6.79><1407><(10442—377.57)2

Ung suét trong ct thép do ngoai luc gdy ra:

1979304891
(d - x)x n=
992716207150

f =—=5x
|

cr

=136.32N/ mm?

x (10442 - 377.57)>< 6.79

Khoéng céch tbi thidy gitta cdc thanh thép

<123000xy, . 123000x1
B.f © 7 1.01x136.32

§=200mm < Soin = 779.17mm

—-2x58=779.17mm

—> Dim bao didn kién nivt & TTGH siy dung

4.3.2. Thiét ké cét thép cho twong dinh (mit cit C-C)
4.3.2.1. Thiét ké cét thép doc cho tuong dinh:

- Ta c6: My = 413913730 N.mm

Chiéu rong tiét dién tinh todn: b = 10500 mm
Chiéu cao tiét dién tinh todn: h = 500 mm
Cuong @0 cbt thép: £, = 280 Mpa

Cép bétong: ' =30 MPa

Gid thiét d ding odt th €p 032, Ay =804 muin’.

Khodng céch tir thé chiju kéo ngoai cling cua tiét dién dén trong tdm viing cdt thép chju

5 . 32
kéo gan nhat 1a: d, =a, +~gi = 50+~2— = 66mm
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CH
Chidu cao 1am viée ciia tiét dién: d;= h—d, =500—66=434 mm
Gia sit hé sb sirc khang ¢ = 0.9

Chidu cao viung bétdng chiu nén:

a=d — [d*- 2ul,
) s ¢x0.85xf' xb

= 434~ \/Zw __ 2xM190 5 gy
0.9x0.85x%30x10500

Xac dinh B;:vi f, =30MPa

B, = 0.85 —9:795—X(f'0 —28)=0.84

Chidu cao ving bétong chiu nén trong trudng hop cin béng:

434
4.76

Tinh lai ¢'.¢5=0.65+0.15><(-d—”——1)=0.65+0.1S><( ~1)=14.18>0.9
c

Chon ¢=0.9 va phi hop véi gid tri ban dau

Kidm tra didukign: & =478 _0.01<0.6 (théa didu kién cbt thép t6i da)

d 434

Tiét dién khéng ché nén dién tich thép duge xac dinh:

0.85xf" b 0. :
A= xfcxax :OSSXSOZZ(?SMOSOO:3802.01mm2

b

Kiém tra ham lugng cbt thép tdi thiéu:

 min[1 2M_;1.33M, |

As
(o3

2

2
M_ =y1.S.E =V1Ys [Pg—jxo.&\]ﬁ :1.6><0.67><[1—030%X—50—0—}x0.63\/§6 — 161835584 1Nmm

min[1.2M;1.33M, | min[1.2><1618355841;1.33x413913730] , ,
= = =5056.68mm” >3802.01mm'

O a 3.08
fld —— 0.9%280%x (434 ——
¢,,( : 2} ; 2

Vay chon thép theo ham lwong cbt thép tdi thiéu

Chon 71932a150 dé b tri:
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A, =T71x804=57102 mm® > A__ =5056.68 mm? (Théa).
4.3.2.2. Thiét ké cdt dai cho twong dinh.
- Kha néng chiu ciit cta didm phai thod man:
VL SoxV,
Trong do

Vu=711198N : luc cit do ngoai Iyc tac dung.
¢ hésb ste khang

V stte khang cit ciia ddm
- Stre khang cit clia dim:
Vi=V+V,
Trong do
+ V: sirc khang cit cua bétbng :
V, =0.083x Bx [t xb, xd, (5.8.3.3-3)
Trong do
+ B : hé s chi kha nang cda bé&téng bi nirt chéo,
+ £, : cuong do chiu nén cia bétong,
+ bw bé rong ban bung hiru higu lay bing bé rong ban bung nhé nhét trong
chiéu cao chiu cit hitu hiéu d,,

+V.: kha néng chiu cat cia cdt dai:

v - A, xf xd,

) S
Trong do

(5.8.3.3-4)

+ A, : dién tich cbt thép dai chiu cat trong cyr ly S
+ﬁy: cudng d6 chiu cit cia ¢t dai

+ dV: chidu cao chiu cit hitu hiéu

+S ey ly ¢t thép daj
- Khd néng chiu ¢t cta thép dai duge xem 1a nhé nhét khi g6c¢ nghiéng clia vét nit
0 =45% vy B=2,dodos dé don gidn trong thiét ké lyc ciit, buoc thép dai s& tinh
trong trudong hop nay.
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C
- Chon 16p bé tong bdo v& day: S0mm
ds = h — 50 = 500-50=450 mm.
- Chiéu cao vung nén:
a=3.4mm

- Xac dinh chi€u cao chiu cat hitu hiéu dv :

a 3.4
dg— |450777 (4483

d =max 0.9d,s = 0.9x450 =4405 =448.3mm
0.72h 0.72x500 |360

- Kha n#ng chiu cét ciia bé tong:
V, =0.083% B x JE xb, xd, (5833-3)

Trong d6 :

B hé sb chi kha nang cuia bétong bi nut chéo

f' cuong do chiu nén cua bétong

bw bé rong ban bung hiru hiéu lay bang bé rong ban bung nhé nhét trong
chidu cao chiu cét hiru higu d

V_=0.083x2x /30 x16000x 448.3 = 6521649N

_ Yéu chu kha niang chiu cdt cla thép dai:

v

V,=V,-V,=—>-V,= 71198 _ (591649 = ~5731429N
o 0.9

- Ta thiy chi riéng bé tong da dt kha nang chiu cét.

=>Viy ta b6 tri cbt dai theo cAu tao: 20 nhanh ¢16 .

_ Kiém tra theo dicu kién céu tao

Axfw
0.083x \/E xb,
S < min{min (0.8x d_;600mm)khi— v, <0,1
fc x b\\' x dv

min (0.4 d_;300mm)khi Vo 01
be\-V X dV

Ta co:

e ———

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 236



CHUONG 4: TINH TOAN MO CAU GVHD: TS NGUYEN VAN HIEN

A, xf 20%201x 280
- = = 154,7mm
0.083,/f xb_  0.083x+30 x16000
Ve 711198 =0.003 < 0.]
fcxwadv 30x16000x 448.3
=>§ <mip) 04 Tmm =154.7mm
min(0.8x 448.3;600mm )

=>Viy chon khodng céch cét daj 13 - 150 mm
4.3.2.3. Kiém tra kha nang chiu mitt & TTGH 8D cho twong dinh:
M, =231980839N.mm

123000y
B,

Diéu ki¢n § < ©-2d_

Trong d6 :
Tiét dién tinh toan b=10500mm , h#=500mm

Hé s6 xét t6i didu kién tiép xtic gitta két cdu va moj trudng xung quanh Y, =1

Khoang cach uy trong tdm 16p thép chju kéo ngodi cing dén mép ngoai bé téng cdt
chiu kéo gan nhét d, = 66mm

d
B =1+ £ =1+ 06 =122
© 07h-d) 0.7x(500-66)
Mbdun dan héi cia bétong:
B, =0.043x 9" x /' = 0.043x 2500 x /30 = 29440MPa

Mbdun dan héi ctia thép: B, = 200000MPa

Hé sb tinh déi tiy thép sang béténg:  — B, _ 200000 =6.79
E 29440

c

Khodng céach tir truc trung hoa dén thé ngoai cing chju nén

2xd
X SXb—I]

nx A
5

670, 57102 \/1:2><434x10500_1  145.90mm
10500 6.79% 57102

A (
X=nx—x{ |1+
h Y

1

Mbmen quan tinh ctia tiét dign béténg khi bi nii:
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CH

I :b><3x3 +nxASx(dS~x)2

cr

3
_ ,1_02@5__—31%'90—+6.79x57102><(434—145.90)2

— 43067865380mm"

Ung suét trong cbt thép do ngoai lyc gy ra:

M
f = —ix(d = x)xn = wx(434—145.90)x6.79
S T 43067865380

~10.54N/ mm?

Khoang cch tbi thiéu gitta cac thanh thép

123000
23000xY, oy o 123000x1 5, 66=9453.08mm
B.f, ¢ 1.22x%10.54

s=150mm <s_, = 0453.08mm

s§s<

_. Pam bio didu kién nirt & TTGH sir dung

4.3.3. Thiét ké cot thép cho twong cdnh:

4.3.3.1. Tinh todn cot thép cho tuwong cdnh phan than (mat cdt B-B):
- Ta ¢6: My = 412645505 N.mm

Chidu rong tiét dién tinh todn: b = 2000 mm

Chidu cao tiét dién tinh toan: h =300 mm

Cudng do cbt thép: fy =280 Mpa

Cép bétong: ', =30 MPa

Gia thiét ding cbt thép @20, A =314mm”.

Khoang cach tir thé chiu kéo ngoai cung cua tiét dién dén trong tam ving cbt thép chiu

' . 20
kéo ghn nhat 1a: d, = ay, +% =50 +E = 60mm

Chidu cao 1am viéc ciia tiét dién: d =h=d .= 300 —60 =240mm
Gia st hé sb strc khang ¢ = 0.9

Chidu cao vung bétong chiu nén:

TRANG 238
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a=d - g2 2xM
° ¢ ¢><O.85><f‘c><b

=240, 2407 - __2X412645505 21.43mm
0.9%0.85x% 30x 3660

Xac dinh B;:vi £ =30MPa

B, =0.85— O—‘;)ﬁx(f'c -28) = 0.84

Chidu cao ving bétdng chju nén trong trudng hop cén béng:

c:izwxzs_ﬂmm
B, 0.84
Tinh laj ¢:¢x0.65+O.]5x(i¥-1)=0.65+0.15x( 240 -1)=1.90>0.9
¢ 25.64

Chon ¢=0.9 va phu hop véi gid tri ban du

Kiém tra didu kin: EC_ - %%i =0.11<0.6 (thda didu kién c6t thép t6i da)

5

Tidt dién khéng ché nén dién tich thép duge xdc dinh:

A 2 985xf xaxb  0.85x30x21.43%3660
s f B 280

¥

=7141.62mm?>

Kiém tra ham Iwgng cbt thép t6i thiéy:

A min[l.2Mcr;1.33Mu]

’ a
w3

2 2
M, =771 =y, [—bé‘_Jxo.(ss\/E :1.6><0.67><( 3660;300 Jxom\/?o =203080539Nmm

T

min[l.ZMcr;l.33Mu] mm[1.2x203080539;1.33><412645505]
A = =

i WE =4217.64mm’ <3802.01my
a .
fd —— 0.9x280x(240— 2222
¢y( s 2) ( 2 )

Chon 271204250 dé bé tri:
A, =27x304 =8482 mm? > A; =7141.62 mm® (Théa),

4.3.3.2. Tinh toén cdt thép dai cho tudng cdnh phan thén (mdit cét B-B).
- Kha ning chiu ¢t cia dim phai thoa man:
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W

V,<oxY, |
Trong do |
V,= 179622 N : luc cét do ngoai lyc tac dung. |
@  hé sb suc khing
V, stic khang cit ctia dAm .
- Stic khang cat cia dam: |
V=V, +V, |
Trong do
* Y; strc khang cht ciia bétong :
vV, =0.083xBx [T xb, xd,  (5.83.33)
Trong do
+ B : hé sb chi kha ning clia bétong bi nit chéo.
+ £ cudng do chiu nén cla bétong.
+ bw bé rong ban bung hitu hiéu léy bang bé rong ban bung nho nhét trong
chidu cao chiu cdt hitu higu d\, ;
+ V. kha ning chiu cét cta ct dai:

y - AxEyxd,

(5.8.3.3-4)

Trong do
+A, : dién tich cbt thép dai chiu cat trong cy ly S
+f\,y: cudng do chiu cht cia cbt dai

+d\, + chidu cao chiu cht hitu hiéu

+8: cu ly cdt thép dai
- Kha nang chiu cit cua thép dai dugc xem 14 nho nhét khi goc nghiéng cua vét nit
0 = 45° va p=2,do dé dé don gidn trong thiét ké lyc cét, bude thép dai s& tinh
trong trudng hop nay.
- Chon 16p bé tong bao vé day: 5S0mm

ds = h — 50 = 300-50 = 250 mm.
- Chiéu cao ving nén:

e ey T
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a=23.6mm

- Xéc dinh chiéu cao chju cit hitu higu d, -

( a 23.6
=5 [P0 (38,

d, =max{0.9d,; =40.9x250 ={225 =238 2mm
0.72h  |0.72x300 |216

- Khd néng chiu ct ctia bé tong:
Ve =0.083xBxy/f xb xd,  (5.8.3.3-3)
Trong dé :
B hé sb chi kha nang cua bétdng bj nirt chéo
f'c cuong d6 chiu nén cia bétong

b

)y bé rong ban bung hitu higu lay bing bé rfng ban bung nho nhét trong
chiéu cao chiu ¢t hity hiéu d‘,
V. =0.083x2x+/30 x 1970%238.2 = 426655N

- Y¢u cau khé ning chiu cit cia thép dai:

A%
Vv oy oYy 179622
n [ ¢ c 0-9

- Ta thy chi riéng bé tong da da kha ning chiu cit.
=> Véy ta b6 tri cbt dai theo cu tao: 2 nhanh ¢16.

—~426655 = -227075N

- Kiém tra theo diéy kién cau tao:

[ Axf,
0.083x \/f xb_
S < min min(0.8xdv;600nnn)khi—ﬁ—\{”--<0,l
£xb, xd_
min (0.4 x d ;300mm)khi-v—"~—.>_0,l
' be\VXdV
Ta ed:
A xf
v l‘.y _ 2x201x280 = 125.7mm
0.083\/f xb_  0.083x+30x1970
Yy = 179622 =0.013<0.1

f,xb,xd, ~ 30x1970x238.2

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 241



CHUONG 4: TINH TOAN MO CAU GVHD: TS.NGUYEN VAN HIEN

3 125.7
—> g <mind " = 125.7mm
mm(0.8x238.2',600mm)

=>Viay chon khoang cach cbt dai 1a : 100 mm
4.3.3.3. Kiém tra dibu kién chong nit (mdt cit B-B):
M = 244488316N.mm

123000xy,
B,

Pidu kién 8= —-2d,

Trong do :

Tiét dién tinh toan b=10500mm , h=500mm
Heé sb xét toi didu kién tiép xuc gifra &t cAu va mdi truong xung quanh y, = 1
Khoang cach tir trong tam 16p thép chiu kéo ngoai cung dén mép ngoai bé tong cbt

chiu kéo gan nhat d, = 60mm

d 60
B =l+———o—=1+
=7 0(h-d)  0.7x(300-60)

=1.36

Mo6dun dan hdi cla bétong:
E. = 0.043x 7", x|/, =0.043x2500" x J30 = 29440MPa
Modun dan hdi coa thép:E, = 200000MPa

Heé sb tinh dbi tir thép sang bétdng: n = Ty o 200000 _ 6.79
E 29440

[+

Khoang cach tir truc trung hoa dén thé ngoai cung chiu nén

A 2xd xb
X=nX—X 14— —-1
b nxAs

:6_7%8482{@2@_40136_694 —

3660 6.79 x 8482
Momen quan tinh cia tiét dién bétong khi bi nit:

I = bx3x3 +n><As><(ds—X)2

cr

3
o X372'60 +6.79x8482 (240 ~72.60)

—2081629494mm*
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Ung suit trong cét thép do ngoai luc gay ra:

_ 244488316
2081629494

f =

5

1;/15 x(d, - x)xn x(240-72.60)x6.79

cr

=133.57N/ mm?
Khoang cach téi thidy gitra cac thanh thép

12300
Oxye_Zd < 123000 x 1
B.f © 1.36x133.57

§=250mm < 8 i = 358.55mm

§<

~2x60=558.55mm

=> Dim bio dieu ki¢n mirt 6 TTGH sit dung

4.3.3.4. Kiém todn twong cdanh (mdt cdt H-H).

GVHD: TS.NGUYEN VAN HIEN

-bé thudn tién cho viéc bd trf va thi cong cbt thép twong canh, ta s& b tri cét thép
twong canh(phin dudi) gibng véi cbt thép tudng canh(phén than) da dwoc tinh toan &

trén,

- Do cac gia tri lyc ¢t va momen déu thap hon tai mat cit B-B nén ta khéng cln kiém

toan.

4.4. THIET KE MONG MO,
4.4.1. S6 liéu dia chét,

* Béng tom tit cdc chi tiéu co ly cua cac 16p dia chét:

Bang 4.22. Téng hop s6 liéu dja chét.

. . hi C (] Tw
Lép dat Loai dat N SP1
(m) | KN/m? | (d6) | kN/m3
Lép 1A Iiegnllan hitu co, x4m xanh-xam den, rat 6.3 5 2.87 14.70 1-2
Lép 1B | Sét 1an hitu co, x4m xanh, rat mém 9.7 | 5.8 3.83 | 16,50 | 2-12
Lop2 | Sét gy, nau vang-nau héng, rit clng 1671 38 17.48 | 1930 | 12-2¢
Lop3 | Sét gly, xam den-xam xanh, rat cing-tin | 6.5 | 415 [ 1653 | 19.00 17-2¢
Lép4 | Cat sét, xdm-xdm ndu, TT rét chat 8 187 1 17.54 | 19.70 | 18-29
Bang 4.22 Téng hop néi hye tal it ofi day bé.
A A3 Hwéng doc Huwéng ngang
T hop tai N(kN)
trong HN) | MNm) | HaN) M, (kN.m)
TTGH CPI 12428 I 3167 3038 0 | 3024 |
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2533 315 1543
3028 75 2771

\ _

2507 118 2363

TTGH CbII
TTGH CPIII

4.4.2. Lwa chon cdc thong s co bdn ciia coc.
- PudngkinhD=1.0m
_ Chiu dai coc L = 50 m, trong do6 chiéu dai tinh tir ddy dai coc dén mui coc

13 48.8m, chiéu dai coc ngam trong dét 13 48.3 m,chidu dai phin bé tong coc ngam
trong dai coc 14 200 mm va chiéu dai phén bé tong dau coc dap bé 1000mm.

- Khoang cach tir mat dét tu nhién dén mat dat sau x6i : 0.5 m.
. Chu vi mit cit ngang coc: 3.142 m
_ Dién tich mit cat ngang coc: 0.785 m?
- Duong kinh cbt thép doc: 30 mm
- Khoang cach tim dén tim giita cac coc phuong doc cdu:d=4.0m
- Khoang cach tim dén tim giita cdc coc phuong ngang clu:d=425m
- Trong lugng riéng cua vt liéu lam coc: Y= 25 KN/m®.
. Cuong do bétong: £’ =30 MPa.
4.4.3. Tinh fodn sitc chiu tdi ciia coc theo vit liéu.

. St chiu tai cta coc theo vat lidu cho bdi cong thirc sau (st dung cot dai xo0an):

Q.. = (p><(0.85><fc' x A +1, xAS)

- Trong do:
- ¢=075 - Heé s ubn doc.
- fo=30MPa - Cudng dd chiu nén ciia bétong.

—  A.= 078 m? :Diéntichcuia phan bétong.
-  fy=400 MPa : Cudng do chiu nén cia cbt thép.
_ A, =0.00565 m® - Dién tich ctia thép. (18P20)
Q,,, =0.75x(0.85x30x0.78x10° + 400 0.00565x10° )
~ 16612500 N =16612.5 kN

4.4.4. Tinh todn svec chju tdi cia coc theo dit nén.

% S{rc chiu tai ctia coc theo dat nén duge cho bdi cong thire sau day:

-
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Qe = ((pquQ +o, XQ) Yo X W
Vi Qp:qprP
Q. =q,xA,
Trong d6:

- 1 :hé s6 nhém coc, theo 10.7.3.10.2 - 1 =0.75

= Qp: Stre khdng miii coc (N)

~ Ap:Dién tich mili coc (m?)

~ Qs Stre khang than coc (N)

~  As: Dién tich bé mit than coc (m?)

- ¢, :hé sb strc khang mii trong cat
9,y =05 (AASHTO 2017)

= ¢, hé sd strc khéng thanh bén trong dét cat:
P, =0.55 (AASHTO 2017)

4.4.4.1. Tinh sike khdng don vi cua thén coe gs.
- Ddt cdt : (Tinh theo Reese v Wright) (diéu 10.8.3.4.2)
q, =0.0028x N (voi N < 53)
q; =0.00021x (N - 53} +0.15 (v6i 53<N < 100)
N: 86 biia SPT chua hiéu chinh, léy N theo timg loai dat.
- Ddt dinh : (Tink theo Phwong phip o) (diéu 10.7.3.3.2)
g, =oxS
Su: Cudng do khing cit khéng thoat nude trung binh (MPa)
Sy =c+8xtge
o : Hé 56 dinh bam. (10.5.5-3)
- Tinh todn theo cdc quy tic trén ta c6 két qua strc khang than coc nhu sau:

- B0 qua strc khing thanh bén tai 1.5 m dau coc. (Hinh 10.8.3.3.1-1 TCVN
11823: 2017)

- Bay ddi coc ndm dudi mit dét tu sihién,

Bang 4.24. Sirc khang than coc.

E’C‘“’ I Loaidét{N]w!*S}Sui’“ qs“‘“!"’q‘
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Tén ~ A .

| i | o | S S| 0 | W | B
13.32 1| Set | 2.870

(A L1182 15 | 1 | Set ] 2870 | 7.1 535 | 055 | 294 | 471|065 | 902
9.82 2 1| Sét 1 2870 | 94 s47 | 055 | 3.01 | 628|065 | 1229
868 | 114 | 1 | S¢t 2 2.870 | 54 527 | 055 | 290 | 3.58 | 065 | 675
6.68 2 ]| Set 2 3830 | 130 | 667 | 055 | 367 | 628 | 065 14.98
4.68 2 1| Seét 3 1830 | 130 | 667 | 055 | 367 | 628 | 0.6 14.98

1B | 268 2 1| Set 2 3830 | 130 | 667 | 055 | 3.67 | 628|065 14.98
0.68 2 1 | S« 3 3830 | 130 | 667 | 055 | 367 | 628 | 0.65 14.98
101 | 169 | 1 | Set 9 3830 | 110 | 654 | 055 | 359 | 531|065 12.40
-3.01 2 1| Seét 20 | 17.480 | 18.6 | 43.86 | 0.55 | 24.12 | 628 0.65 | 98.51
-5.01 2 1 | Sé 21 | 17480 | 186 | 43.86 | 0.55 | 24.12 | 6.28 0.65 | 98.51
7.01 2 1| Set 23 | 17.480 | 18.6 | 43.86 | 0.55 | 24.12 | 628 0.65 | 98.51
9.01 g2 | 1| Seét 24 | 17480 | 18.6 | 43.86 | 0.55 | 24.12 | 6.28 0.65 | 98.51

2 | -11.01 | 2 1 | Set 17 | 17.480 | 186 | 43.86 | 0.55 | 24.12 | 6.28 | 0.65 98.51
-13.01 | 2 1| Sé 16 | 17.480 | 186 | 43.86 | 055 | 24.12 | 6.28 0.65 | 98.51
-15.01 | 2 1 | Set 19 | 17480 | 186 | 43.86 | 0.55 | 24.12 | 6.28 0.65 | 98.51
1701 | 2 | | Set 19 | 17480 | 186 | 43.86 | 0.55 | 24.12 | 628 0.65 | 98.51
771 | o7 | 1| Sé 18 | 17480 | 65 | 40.05 | 0.55 | 22.03 | 220 0.65 | 3149
-19.71 | 2 1 | Set 18 | 16530 | 18.0 | 46.84 | 055 | 2576 | 6.28 0.65 | 105.22

, 2L 2 1 | Sét 50 | 16530 | 18.0 | 46.84 | 0.55 | 25.76 | 6.28 0.65 | 105.22
2371 | 2 1 | Sét 19 | 16530 | 180 | 46.84 | 0.55 | 25.76 | 628 0.65 | 105.22
2421 | 05 | 1 | S& 18 | 16530 | 45 | 42.84 | 055 | 2356 | 1.57 | 0.65 24.05
2621 | 2 [ | Sét 50 | 17540 | 194 | 193.13 | 055 | 106.22 | 628 | 0.65 433.82
g1l 2 1 | Set 95 | 17.540 | 19.4 |193.13 | 0.5 | 10622 | 628 0.65 | 433.82

g 13021 2 1| Sét 97 | 17540 | 19.4 |193.13 | 0.55 | 10622 | 6.28 0.65 | 433.82
2221 | 2 | 1| Sé 20 | 17540 | 194 | 193.13 | 055 | 106.22 | 628 | 0.65 433.82
3421 | 2 1 | Set 30 | 17.540 | 194 | 193.13 | 0.5 | 106.22 | 6.28 0.65 | 433.82

| 1350007911 st | 31 | 17540 | 7.7 |189.42| 055 | 104.18 | 248 | 0.65 168.07

—> Téng st khéng ciia than coc 1 ) @ x Q, = 3596.87(kN)

4.4.42. Tinh stc khdng don vi cta mill coc gp:
_ DAt cat: (Tinh theo Reese va Wright) (diéu 10.8.3.4.3)

gy = 0.064 xN (v6i N < 60)
q,=3.8 (véi N >60)

N: S& biia SPT chwa hi¢u chinh, 1y N theo tirng loai dat.
- Dét dinh : (@iéu 10.8.3.3.2)

e
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q, = 9><SLt
- Ta c6: loai dit tai miii coc la dinh => Viy stc khang miii coc 14 :
q, =9%S,=9x 189.42 = 1704.80( kPa)
= Qp=qp X Ap = 1704.80x 0.7854= 1338.95 kN.
4.4.4.3. Tong hop sitc chiu tdi ciia coc N)
Qp =0.55x1338.95+3596.87 = 4333.29(kN) = 433.33(T)
- Xét ddy ndi coa coc:
*+ Trong luong ctia phin coc ngap trong nuée
W =(25-10)x48.8x0.785 = 574.62(kN)
- Viy stre chiu tai theo dit nén cia coc:
Qp =0.9x433.33-57.46 = 332.5K(T)

=> S0 sanh véi sitc khéng cita coc theo vat liéu ta chon site chiu tai cia coc theo dat nén
dé thiét ké coc.

Q =33251(T) = 3325.05(kN)

4.4.5. Tinh todn sé liegng coc.
n=px Y

Trong do:
- n:S6 lugng coc trong méng
- V: Téng Iyc ding tinh tai ddy bé & TTGH CDI- V=12428 (kN)
= Q: Stc chiu tai tinh to4n cia coc theo dét nén

- f: Heé sb ké dén anh huéng cia tai trong ngang va momen, = 1.1 + 1.5

-=> ¢chon B =15
n=15x12428 _ ¢,
3325.05

=> Chon 6 coc va duoc bd tri nhu sau.
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|
J

6000
4000

HO =0 O

Hinh 4.4. Mt bang bb tri coc.

1000

4.4.6. Xdc dinh nji lyc dau coc va ch uyén vi dai coc.
* X4c dinh chidu dai chiu udn Lm va chju nén Ln cua coc:
L, =L, +(5+7)xD
L, =Lxcosa
Trong do:
_ L. :Khoang cach tir ddy bé dén mjt dét sau khi x6i Lo= 0.5m
- D :buongkinh coc.
- L : Chiéu daicoc.
—~ O :Gocngiéng cla coc
_ {LM =0.5+7%1=7.5m
L, =48.8x cos(0°) = 48.8m

_ Mo dun dan hdi cia bétong : (f = 30 MPa)
E, =0.043x2500" x J30 = 29440 MPa

- Dién tich tiét dién ngang : A=0.785x10°mm’

- Momen quén tinh : J = 0.049 m*

4.4.6.1. Kiém tra coc & trang thdi gidi han cuong do:

* Pai coc dwoc xem nhu cing tuyét doi.

- Ta tinh toan trong hai mat phang nhu hinh v&, va ndi lye 1on nhét trong coc dugc tinh
bang cach cong hai truong hop lai véi nhau.

I e ey P
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My Mx

Hy

im
lm

.
e
S

i

M _A & o

Hinh 4.5. So db tinh ndi lwe coc.

a) Tinh cho trirong hop ngang cdu:
* Tai trong tinh todn & trang thai giéi han cudng 46 1 ¢6 luc nén 1én nhét:
P =12428(kN)
H =0
M, =3024(k N.m)

* H¢ phwong trinh chinh tic d& xac dinh chuyén vi taj day bé la:
LyXV+1, xu+r, xw=N,
Ly XV, xu+1, xw=H,

Ly XVAIL, XU-T,

wu W

Xw =M,

+u,v,m: chuyén vi ngang, chuyén Vi théng ditng, gdc quay cta bé quang diém O (trong
tdm h¢ toa do tinh toan tai day bé).

* i ¢ phdn Iye trong lién két i do chuyén vi don vi tai lién két k giyra.

* Tinh cdc hé sé ry -

r =E><Z€i—x cos’ B,

N

r =E><2§‘—xsin2Bi +12><E><Zi%—"—><coszﬁi .

Ni Mi
A
L

—

ww ZEXZ

. J.
i xyfxcosZBi+4xEer~‘—

Ni Mi
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A =Exziixsin[3xcos[3=0

uv
Ni

tew=Twy = 0 (dococ bd tri dbi xtng nén 2yi = 0)

A
. zExE-l—‘><yi><sin[3i><cos[3i—6><E><‘£.LJ

n m

2 x cos 3,

Trong do:
- E modun dan hoi cta coc 14y gén ding bang modun dan hdi cta bé tong lam coc

B_ = 0.043x2500" x~/30 =29440 MPa
—> Sau khi giai hé phuong trinh trén ta duoc két qué sau:
Bang 4.25. Bang tdng hop cac hé s6 (rik )phuong ngang cau.

| Vit coc A(l) Ln (m) cos’B i sinBi  {(Ai* cos®P i) /Lavi)
Pl 0.785 48.8 1 0 0.0161
P2 0.785 48.8 1 0 0.0161
P3 0.785 48.8 1 0 0.0161
P4 0.785 48.8 i 0 0.0161
P5 0.785 48.8 | 0 0.0161
P6 0.785 48.8 1 0 0.0161
2 X, 0.096565348
Vitricoe | Fi/Lyi | SWPi | Fi/LNi*sin2Bi cos?Bi | Ji/L3umiy*cos?p
P 0.0161 0 0 1 0.00011636
P2 0.0161 0 0 1 0.00011636
P3 0.0161 0 0 1 0.00011636
P4 0.0161 0 0 1 0.00011636
PS 0.0161 0 0 1 0.00011636
0.0161 0 0 1 0.00011636
L_Z 0.0083776
Vi tri coc v4 cos? sin’; Ji/ Lovi) y2* Ai/Lni *cos?
Pl 18.063 1 0 0.006545 0.29070
P2 0.000 1 0 0.006545 0.00000
P3 18.063 1 0 0.006545 0.29070
P4 18.063 1 0 0.006545 0.29070
P5 0.000 1 0 0.006545 0.00000
P6 18.063 1 0 0.006545 0.29070
/
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erw 1.319887364

Vi tri coc COS;j sin cosi*Ji/L2mi | yi(m) |y* sin * cosi*Ai/Lug
Pi | 0 0.0008727 -4.25 0
P2 1 0 0.0008727 0.00 0
P3 1 0 0.0008727 4.25 0
P4 | 0 0.0008727 -4.25 0
P5 1 0 0.0008727 0.00 0
P6 1 0 0.0008727 4.25 0

B =2 W 0.031416

=> Thay vao hé phuong trinh va gidi hé ta c6 :

0.0965653><V+0XU+0><W-“":12428 v=0.0043716(m)
0><v+0.00838xu+(-0.031416)xwmO =>1u=0.0003204(m)

Oxv+(-0.031416)xu+1.3198874 w =3024 w = 0.0000854(rad)

* Tinh néi lyc tkng coc
- Lwe doc truc hang the (i} tinh theo cong thitc :

ExA
N = If 1><(v><c:osﬁi+u><sinBi+yi><co><cosBi)

Ni

- Luc cét cia hang thit (i) tinh theo cong thire :

12xEx1. . . 6xEx]J.
Q. :——T—‘x(—vxsmﬁ. +uxcosf, -y, xm><31nB.)—-—3~—‘><co
1 L 1 1 i 1 L
M M
- Momen uén 16n nhit & diu coc thu (i) tinh theo céng thirc :
6ET. , ) 4E].
M= — ‘(_vsmBi+ucosBi—yicosmBi)—v~—-ia)
L
M M
Bang 4.26. Bang tong hop luc doc truc trong coc
B STT Y; N; Qi M, Mbpy Nux X,
1 -4.25 | 18993 0.0 -16.5 -16.5 -8071.8
2 ] 0 ] 2713 | 00 | 165 16,5 0.0
3 4.25 2243.4 0.0 -16.5 -16.5 9534.4
4 -4.25 1899.3 0.0 -16.5 -16.5 -8071.8
5 0 2071.3 0.0 -16.5 -16.5 0.0
4] 4.25 2243 .4 0.0 -16.5 -16.5 9534 4
Téng 12428.0 0.0 -98.8 -98.8 2925.2
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% Kidm tra lai theo diéu kién can béng luc theo cdc phwong vé cdn bing momen
>Y=0 TN, xcosB, — Y, Qqxsinh; =N,

ZX:O <=3 zNixsinBﬁ—EQTixcosBi:H"

> M=0 ZNiinxcosBi—ZQTixXixsinBi—ZMTi:Mn

+ Véi: cosp, =1;sinf; = 0.
SN x1=12428 = N =12428(kN)

> Qx1=0~Q, =0
>N, xY, x1-Y M, =29252-(-98.8)= 3024.0 =M, =3024kN.m

Tacd:

b) Tinh cho truong hop doc cau:
* T4i trong tinh toan:
Pt =0
H =31 67(kN)
M, = 3038(k N.m)
* Hé phuong trinh chinh tac dé xéac dinh chuyén vi tai day bé la:
I, X V+I, XU+, XW =Ny

rUVXV+rUUxu+rUWXW:HK

I, X V4TI, Xu+I xw =M,

-U,V,0 ! chuyén vi ngang , chuyén vi thing ding , goc quay cua b¢ quang diém O (trong
tam hé toa dd tinh toan tai day b€)
- ik : phan lyc trong lién két i do chuyén vi don vi tai lién két k gly ra

* Tinh cdc hé so rik .

A,
¢ =Bx Z—L—‘—x cos’ P,
Ni

i :Ex)_:{%-xsin2 B, +12><E><Z‘éi—xcos2 B, -

Ni Mi

A, 7,
T, :Exzi-‘—xxf xcos’ B, +4><E><Z—L—1—
Ni Mi

r, = rqufo\—xsinﬁxcos[’):O

Ni

TRANG 252
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Tvw = Twy = 0 ( do coc bd trf dbi xing nén Yx; = 0)

A ,
r,=r ~:E><ZT‘—><Xi xsinfi; x cos, -6><E><E—Li2~><c:os[3i

n m
Trong do:
+B.=0°

+ E : modun dan héi cuia coc ldy gan ding bing modun dan hdj cua bé tong
lam coc.

E =0.043x2500" x /30 = 29440 MPa
=> Sau khi gidi hé phuong trinh trén ta duoc két qua sau:

Bang 4.27. Bang tbng hop cac hé sé (ri )phuong doc cu.

rV;' tricoc | A(@) Ln(m) | cos’B; sin’B ; (AQ* cos®B i) /Loui)
Pl 0.785 48.8 | 0 0.0161
P2 0.785 48.8 1 0 0.0161
P3 0.785 48.8 i 0 0.0161
P4 0.785 48.8 1 0 0.0161
P5 0.785 48.8 1 0 0.0161
P6 (.785 48.8 1 0 0.0161
Z Iy= 0.096565348
Vitricoc |  Ay/Lni sin% Ai/zls\;?zi cos? i Ji* cos?B i /L3
Pl 0.0161 0 0 I 0.00006664
P2 0.0161 0 0 | 0.00006664
P3 0.0161 0 0 1 0.00006664
P4 0.0161 0 0 1 0.00006664
P5 0.0161 0 0 | 0.00006664
P6 0.0161 0 0 | 0.00006664
2 I 0.00837758
Vi tri coe x% cos?; sin? 5 Lisaiy X AdLN; *cos®
P1 4.000 1 0 0.006545 0.06438
P2 4.000 1 0 0.006545 0.06438
P3 4.000 1 0 0.006545 0.06438
P4 4.000 I 0 0.006545 0.06438
P5 4.000 0.006545 (0.06438
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M

P6 4.000 1 0 | 0.006545 0.06438
T Tuw 0.543341025
Vi tri coc COSi sin; cosi* Ji/L2mi xi(m) | x* sini * cosi* Ai/Lni
P1 1 0 0.0008727 | 2.00 0
P2 1 0 0.0008727 | 2.00 0
P3 1 0 0.0008727 | 2.00 0
P4 1 0 0.0008727 | 2.00 0
P5 | 0 0.0008727 | 2.00 0
P6 1 0 0.0008727 | -2.00 0
2 Tyw=twu -0.031416

=> Thay vao h¢ phuong trinh va giai hé ta c6 :

0.09657xv+0xu+0xw=0 v=0(m)
0><v+0.00838><u+(—0.031416)><w=3167 =>4u=0.017305139(m)
O0xv+(—0.031416)x u+0.543341xw = 3038 w = 0.001190504(rad)

* Tinh ndi luc ting coc :

- Luc doc truc hang thir (i) tinh theo cong thire :

ExA. ;
N. = 1><(v><cosBi+u><smBi+x.><oo><cos[3.)
1 1

i

Ni

- Luc cét cia hang thi (i) tinh theo cong thire :

12xEx]J. . | 6xExJ.
! =—-—3—ix(—vxsmﬁ. +uxcosfP, —X, xcoxsmBi)———-——‘xo)
I3 * , L
M M
_ Momen ubn 16n nhét & dau coc thir (i) tinh theo cong thire :
ElJ. ) . 4EJ.
M; = —-2—‘—(—\/s1nBi +ucosp, —x,0sinp,) —0
L
M M
Bang 4.28. Bang tdng hop lyc doc tryc trong cocC
STT X; Ni Qi Mrn Mbpn Nin x Xa

2 1128.2 527.8 1750.0 | -2208.8 | 2256.3
2 1128.2 527.8 1750.0 | -2208.8 | 2256.3
2 1128.2 527.8 1750.0 | -2208.8 | 2256.3
-2 -1128.2 527.8 1750.0 | -2208.8 | 2256.3
-2 -1128.2 527.8 1750.0 | -2208.8 | 2256.3

U‘l.ih\wl\)v—l

/
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6 ] -2 -1128.2 527.8 1750.0 | -2208.8 | 2256.3

Téng 0.0 3167.0 | 10499.9 | -13252.6 | 13537.9
* Kiém tra lai theo didy kién cén bing lyc theo céc phuong va cén bing momen :

ZY 0 ZN xcosp. — ZQ xsinf, =
ZX 0 <=> ZN x sin . +ZQ xcosf. =
ZM 0 ZleXixcosBi ZQTixXixsmBi~ZMTi:

+V6i: cosf, = LsinB. = 0.

2N, x1=0=N_=0kN
2.Q,xI=3167kN = Q, = 3167kN
2N XX, x1-3 M, =13537.9-10499.9 = 3038 M, =3038kN.m

Tacod:

4.4.6.2. Tuong tu ta tink todn cho TTGH SD. T €o ;
a) Theo phirong ngang cdu:
* Tai trong tac dung 1én hé coc theo phuong ngang
P" =8547(kN)
H =118(kN)
M, =2363(k N.m)

Bang 4.29. Bang ndi lyc coc theo phwong ngang ciu.

STT | Y; N; Qi My Mby Nu x X,
1 425 | 1264.9 19.7 58.5 -89.0 -5375.6
2 0 1424.5 19.7 58.5 -89.0 0.0
3 425 1 1584.1 19.7 58.5 -89.0 6732.6
4 -4.25 | 1264.9 19.7 58.5 -89.0 -5375.6
5 0 1424.5 19.7 58.5 -89.0 0.0
6 425 | 1584.1 19.7 58.5 -89.0 6732.6

Téng 8547.0 118.0 350.8 -534.1 2713.8

* Kiém tra lai theo didu kién can bing e theo cac phiong va cin bing momei

ZY*-O ZN Xcosp, — ZQ Xsinf, =
ZX 0 <=> ZN xsin B, +ZQ xcosBi: «
ZM 0 ZNiinxcosBj%ZQTixXixsinBi~ZMTimMu
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+Voi: cosP, =1;sinP; = 0.
Taco:
Y N, x1=8547kN = N, = 8547kN
Y Q,x1=118kN ~Q, = 118kN
YN, x Y, x1-) My = 2713.8—350.8 =2363 =M =2363kN.m

b). Theo phurong doc cdu. .

* Tai trong tac dung 1&n hé coc theo phuong doc
P" = O(kN)
H, =1941(kN)
M, =2507(k N.m)

Bang 4.30. Bang noi luc coc theo phuong doc cau.

STT | X | M o | Mn | Mm |NaxXi
1 5 | 7402 | 323.5 | 1062.6 | -1363.6 | 14804
2 > | 7402 | 3235 | 10626 | -1363.6 | 1480.4
3 > | 7402 | 3235 | 1062.6 | -1363.6 | 14804
4 5 | 7402 | 3235 | 10626 | -1363.6 | 1480.4
5 5 | 7402 | 3235 | 1062.6 | -1363.6 | 14804
6 5 | 7402 | 3235 | 1062.6 | -1363.6 | 14804
L Téng 0.0 | 1941.0 | 63757 | -8181.8 | 8882.7

* Kiém tra lai theo diéu kién can bang luc theo céc phuong va can bang momen :

>Y=0 Y N, xcosB, ~ D, Qpxsinp, =N,
ZX:O <=> ZNi><sin[5i+Z‘Q,ﬁ><cosﬁi=Hu
ZM:O zNixXiXCOSBi_EQTiXXiXSinBi_ZMTi=Mtt

+V6i: cosp, =1;sinp, = 0.

> N,x1=0kN=N, =0
Y. Q, x1=1941kN = Q, =1941kN
YN, x X x1= 2 My = 8882.7 — 6375.7 =2507.0 =M =2507kN.m

Tacé:

Bang 4.31. Téng hop ndi lyc coc theo 2 phuong & ttgh sd.

e
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STT Ni Qxi Qyi My Mii

1 2005.1 323.5 19.7 1062.6 58.5

2 2164.7 323.5 19.7 1062.6 58.5

3 23244 323.5 19.7 1062.6 58.5

4 524.6 3235 19.7 1062.6 58.5

5 684.3 3235 19.7 1062.6 58.5

6 843.9 323.5 19.7 1062.6 58.5

| TONG 8547.0 1941.0 118.0 6375.7 | 350.8

© 4.4.7. Kiém todn coc.
4.4.7.1. Kiém tra siic chiu tdi cua coc.
- So sanh ta thiy & trang thai giéi han cuong do
Max(N,) = 2243 .40(kN) < Q =3325.05(kN)
=> Do do coc dam béo kha nang chiu lyc.
4.4.7.2. Kiém todn cuong dp nén dét tai vi tri miii coc,

a) Xdc dinh kich thuéc khdi mong qui e,

R, e

Le
el

s A S Sy | 7 S |

| Loxianjg) | h—‘l.c;fé'h{a) Lexlan(a) l Lextan(a)
B1 L Al

Hinh 4.6. So db tinh khéi mong qui ude.

- G6c mé dugc tinh theo cong thirc:
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_ P
4

o

Trong do
+ @, la gbc ma sat trong cua d4t nén dugc tinh trung binh cho cac 16p dt:

Z(DiX1i

L

th

P =

- @, 1a goc ma sat trong ciia cac 16p dat
-1; chiéu day cua cic 16p dét twong Gmg

x1 0
éwtb:Z(Q'x 1): 535.98 :10'730 :>a=10.73 =2.680
ot 49.966 4

- Theo phuong doc clu:
A, =ax(n-1)+d+2xL, xtano
- Theo phuong ngang cau:
B, = bx(m—1)+d+2xL, xtga
Trong do:
a: khoang cach tim gifta hai hang coc theo phuong doc chua=4.0m
n: s& hang coc theo phuong doc ciu,n=2
d dudng kinh coc, d = 1.0m
I chidu siu coc tinh tir dudi ddy b¢, Le=48.8 m
b: khoang cach tim gitta hai hang coc theo phuong ngang club=4.25m
m: sb6 hang coc theo phuong ngang cdum =5
—> Thay s6 vao tinh ta duoc:

A =4x(2-1)+1+2x 48 .8 x tan(2.68°) =9.57m
B, =4.25x(3-1)+1+2x 48.8x tan(2.68°)=14.07m
- Dién tich mong khdi quy uéc duge tinh theo cong thirc:

F_=A xB,=14.07x9.57 =134.69mm’

q

- Momen khéng uén theo phuong ngang cau:

2 2
_AxB” _ 9.57x14.07" _ 415 g7mm?
n 6 6
_ Momen khang ubn theo phwong doc céu:
2 B 2
W, - AlxB, 957" x14.07 514 e6mm?
6 6
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b) Xdc dinh khg ndng chiu tdi ciia dét nén dwdi miji coc:
- Stre chiu tai tinh toan clia dit nén theo QPXD 45-78 dugc tinh nhu sau:

R My xm,

T

x(AxbxyH +B><Df><}/II +D><CH)

c
Trong do:
+my, ma ; ldn tuge 12 hé s lam viéc clia nén dét va hé s6 diéu kién 1am viéc ctia cong
trinh tic déng qua lai v&i nén dét dugc chon theo bang 1.22 (Nén mong -Trin Vin Dirc):
mi=1.1;my=1.
+ Kie : hé s6 d6 tin cdy, lay bing 1 déi vdi cac déc trung tinh todn ldy tir thi nghiém.
+ A, B, D : gid trf sttc chiju tai, lay g vdi goc ma sat trong cua dit nén 1a 17.54° DA =
0.414; B=2.655;D =5.234.
+ Dr: chiéu sdu ddy méng (tinh tiy MDSX) : D¢ = 48.8-0.5=48.30 m.
* vy trong Iugng don vi thé tich cna dat tiy day mong tré xudng,
Yy =19.70(kN/ m?)
+y, :trong lrgng don vi thé tich ciia ddy méng tré 1én mat dét:

_2rxh) 91056

= =18.22(kN/ m”’
ST T 19,966 N/ m)

+b: bé rong khéi mong qui udc b =957 m
¢ lyc dinh don vj ciia dat du6i ddy méng, ¢ = 187 kN/m?
=> Vdy stc chju tai ciia dit nén dudi miij coc la:

_ 1.1x1
" 1
=3733.48(kN/m?)

R

(0.414>< 9.75x19.7+2.655%48.3x18.22 + 5.234 x 187)

¢} Xde dinh g sudt didi day khéi mong qui wdc:
- Trong hrong thé tich ciia moéng khéi qui wéc:

Ilc XFC XLCX’th

Yqu = ylb +
qu

Trong d6:

Y, T trong hugng don vi trong bink cda ddt t mai CVRTIVTSTI
2, (1,xh,) :
Yy = e 18.22(kN/m*)
i

* Yy, * trong Iugng riéng clia bé tong : Y, =25 kKN /m®
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CH

+ne : sb lugng coc, ne = 6 cocC
i 2
+F, : dién tich tiét dién ngang cta coc F, =7 —4— =(.785 m’
4+ L : chiéu dai coc : Le = 48.8 m
+Vaqu: thé tich khéi méng qui ude :

V. =F, xL =134.69x48.8= 6572.68(m*)

qu

6x0.785x48.8x25 :19.10(kN/m3)

=>y,, =18.22+
6572.68

4.4.7.3. Chuyén tdi trong Vvé trong tdm ddy mong qui woe va kiém todn:
a) Trang thdi gidi han cuong do I :
* Ta 14y noi lyc trudng hop xép tai trén tAt ca cac lan dé dat lyc nén va momen doc cu
16n nhét.
- Téi trong théng dmg tinh toan:

N® = P, +1.25%,, XV, =12428+1.25x 19.10 % 6573 = 169337(kN)
- Tai trong ngang tinh toan theo phuong ngang cu,
Hi =H,= 0
- Tai trong ngang tinh toan theo phuong doc cau:
H, =H, = 3167(kN)
- Momen tinh to4n theo phuong doc ciu

M! =M, +Hi xL, =3038+3167x48.8 = 157588kN.m

0
- Momen tinh toan theo phuong ngang céu

M! =M, +Hj xL, =3024+0x48.8= 3024kN.m
-Ung suAt nén 16n nhét:

Ntt j[\dtt Mu
N Mo M 169337 157588 3024 _ 1770.24(kN / m?)
w"F W, W, 13469 214.86 315.87

qu

o

-Ung suAt nén nho nhit:
Ntt M‘t Mtl
0% 169337 157588 3024 =744.30(kN/m2)

g . = = ————
et - F w, W, 134.69 214.86 315.87
- Ung suét nén trung binh:
+0_. :
5, = O uax T Comin _ 1770.24 + 744.30 _ 1257.27(kN/m2)
2 2
% Kiém todn ting sudt dudi ddy mong:
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o .. < 1.2><RII
- Diéu kién kiém toan: G, <R,
>0

min

Omax T1770.24 <1.2x3733.48 = 4480.18(kN / m?)
> Thay vao ta c6: [ =1257.27 < 3733.48(kN/ m?)
O i = 744.30(kN /m?) > 0

=> Vdy théa diéu kién kiém todn,

4.4.8. Kiém tra dp Iun.

* Tinh lin bing phuong phdp I6p tuong dirong.

- Tai trong thang ding tinh togn: N_ = P, = 8547(kN)

- Py luc thing dung tai ddy dai coc duoe tb hop & trang thai giGi han st dung,

- Trong lugng coc : Qe =0% L xF_ x Yo =6%x48.8x0.785%x25 = 5746.2(kN).
- Ung suét do tai trong thang ding gy ra dudi dé méng;

o= Ne*+Q..  8547+5746.20
F 134,69

qu

=106.12(kN / m?)

-> Ung suét gy lin duéi day mong:
Op =0 =106.12(kN/m?) =10.61(T/ m?)
- Ta chia dét dudi miii coc thanh cic 16p c6 chiéu day 2 m d tinh Ian. Diém tinh lan bit

dau tur day mong.
- D6 bién dang trong timg Iép dugc tinh theo cong thirc:

S, = —Eﬂ— xo, xh,
Trong d6:

+ 8i: d6 lun 16p dét phan 6.
+ hi : chiéu day 16p phan t§ th i,
+6,,(T/m?) : Gng suét tai Vi trf gitra 16p phan té do ta trong gay lin géy ra
*+ Ni (blia/30cm) : Tri s6 SPT diic trung cho 16p phan 1.
+ B, : Hé s6 tinh tir hé sb poison cua dit theo cong thirc say :

P2
B:I_pr

I—p

—>Tacd: +Pétcat:g = 0.76

(M Iahésbd Poisson)

+Ditsét g = 0.57
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+ Pit sét pha p = 0.43

+ E, : Modun bién dang cua dét -

N.
E. =766x— (T/m?)
J 10

—> Do ln tong cong clia nén dét duoi day mong duge xdc dinh:

§ =»8

- Db lun cho phép cua cong trinh la:
[s]= | 5+JL =1.54/35.2 =8.90(cm)

_ Chidu sAu 16p dAt tinh lin dude xac dinh tai vi trf Gn

hon 10 14n Gmg sudt do tai trong ngoai gay ra.

- Vi sb lidu thi nghiém 16p dudi day khdi méng

xem nhu 16p cudi cung sau v6 han.

C, :ung sudt do tai trong ban thén d4t nén

G

. ung sudt do tai trong gy lon

G, =8 = 106.12(kN / m*) = 10.61(T/m?*)

GVHD: TS.NGUYEN VAN HIEN _

CHU

gy ra (T/m*)

g suét do tai trong bén than 16n

qui uéc khong da do dai tinh In nén ta

7:+ d6 sau diém tinh Ung suét tinh tir day mong (m).
B : bé rong day mong Kkhéi quy ude. (m)
K : hé sb phu thude ty s6 Zi/B.
y, : Trong lugng riéng ddy ndi cia céc 16p phan t6. (T/m’)
Bang 4.32. Tbng hgp phan bd Gng sudt trong dat.
Lépdat | y | hi piém | hxy o, Zi ZiB xi | 0, | Oy / 0,,7
097 2 2 1.940 1.940 0209 | 0919 | 9.55 0.199
0.97 2 4 1.940 3.880 0418 | 0777 | 8242 0.471
0.97 2 6 1.940 5.820 0627 | 0.641 | 6.805 0.855
097 2 1.940 7.760 0836 | 0520 | 5.522 1.405
097 2 10 1.940 9,700 10 1.045 0410 | 4.351 2.229
4 097 2 12 1.940 11.640 12 1254 | 0338 | 3.587 3.245
097 2 14 1.940 13.580 14 1463 | 0266 | 2.823 4.810
r0.97 2 16 1.940 15.520 16 1.672 | 0219 | 2327 6.669
097 2 18 1.940 17.460 18 1.881 0.178 | 1.889 9.243
097 2 20 1,940 19.400 20 2000 | 0.147 | 1563 12412
i 097 2 22 1.940 213400 22 2208 | 0.131 | 1.387 15.389

e
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0.97 2| 24 1940 23280 o4 2507 | o114 | 1210 19.232
0.97 2l 26 1940 252000 2 2716 | 0.097 | 1.034 24.386
0.97 2l 28 1940  27.160[ g 2925 | 0081 | 0858 31.657
0,97 21 30 1940/ 2900 30 3134 | 0072 [ 0759 38.357
0.97 2l 32 1.940]  31040] 32 3343 | 0066 | 0702 44,204
0.97 2l 34 1.940] 32980 34 3552 | 0061 | 0646 51.074
0.97 2l 36 1.940]  34.920 8 0.836 | 0520 | 5522 6.323

0.97 2] 38 1.940[ 36860 9 0940 | 0460 | 4.881 7.552

0.97 2l 40 1.940] 38800 10 LO45 | 0410 | 4351 8.918

0.97 2l 42 Lod0{ 40740 3 1149 | 0374 | 3960 10.265

Béng 4.33. Bang tinh lin

2 | tm) [ o,(tn) [0y (Ti) | N T B B (T/m*) ['S,(m)
0 | 2 9.755 8.999 23 0.57 1762 0.00582
2 8.242
4 2 8.242 7.524 23 0.57 1762 0.00487
6 6.805
8 2 6.805 6.164 22 0.57 1685 0.00417
10 5.522
12 2 5.522 4.937 25 0.57 1915 0.00294
14 4.351
16 2 4.351 3.969 21 0.43 1609 0.00212
18 3.587
20 2 3.587 3.205 23 0.43 1762 0.00156
22 2.823
24 2 2.823 2.575 30 0.43 2298 0.00096
26 2.327
28 2 2.327 2.108 31 0.43 2375 0.00076
30 1.889
32 2 1.889 1.726 14 0.76 1072 0.00245
34 1.563
36 2 1.563 1.475 16 0.76F 1226 02()018;
40 1.387 2.678 50 0.56 3830 0.00078
42 3.969 ]

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 263



UONG 4: TINH TOAN MO CAU GVHD: TS.NGUYEN VAN HIEN

CH

> P ltn tdng cong ctia cong trinh 1a: 1.05 cm <[s] _1.5+/L =8.90 (cm)
=> Vay diéu kién vé chuyén. vi thoa man.
4.4.9. Thiét ké cot thép cho dii coc.

* Xem dai coc nhu mét dam cong x6n bi ngam vao mo, tiét dién tinh toan di qua mep
tuong than va bi udn b&i cac phan lyc dau coc khong nam dudi chan tuwong than.

Hinh 4.7. Cénh tay don dimg dé tinh momen 1én be.

4.4.9.1. Thép ddt theo phwong doc cau:
a) Thiét ké cot thép:
% Tiét dién tinh toan: F=bxh=10.5x1.8= 18.9(m”)
- Phan luc diu coc & TTGH cuong d6 dbi véi nhom coc ngoai cung :
N =3x11282= 3385(kN)
- Ta c6 khoang céch tir trong tém nhom coc dén mit cat xét 1a 1300 mm:
M =3385x1.6 = 5415.36(kN.m)

2
mx25 _ 56003mm”>.

- St dung thép: 539252200, = 280MPa=> A =353x

- Chp bétong: ', =30 MPa

- Khoang cach tir thé chiu kéo ngoai cung cua tiét dién dén trong tim vung cbt thép chiu

5 ; 5
kéo gin nhit 1a: d, =2, +£’E = 250+%— =262.5mm

2
_ Chidu cao 1am viée ciia tidt dién: d, =h—d, =1800-262.5= 1537.5mm

ey we S i

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 264



CHUONG 4: TINH TOAN MO CAU GVHD: TS NGUYEN VAN HIEN

- Gid s hé sb stic khang ¢ = 0.9

- Chi€u cao viing béténg chiu nén:

a=d - Ja2- _ 2XM,
) ° ¢x0.85xf' xb

=1537.5 - \/1537.52 L 2x5415360000 14.69mm

0.9%0.85x30x10500
- Xéc dinh By :vi T, =30MPa

B, = 0.85 —gig—sx(f‘c ~28) =0.84

- Chiéu cao vung béténg chju nén trong tredng hop can béng:

14.69

——=17.57mm
0.84

a
c=—
B,
1537.5

-Tinh lai ¢:¢:0.65+0.]5x(fi~‘i—1)=O.65+0.15><(
c 17.57

~1)=13.62> 0.9

-Chon ¢=0.9 va phit hop véi gia trj ban diu

Kiém tra didu kién: EC" - 11 "’;375 =0.01<0.6 (théa didu kién ot thép téi da)
537.

3

-Tiét dién khéng ché nén dién tich thép duge x4c dinh:

A 0.85x f'cxaxb _ 0.85x30x14.69x1537.5
s f - 280

Y

=14044mm*

-Kiém tra ham lwong cbt thép 81 thiéu:

_ min]12M,;1.33M, |

’ a
(o)

2 2
M, =17,Sf =y, (%JXO'&'\/E - 1.6><o.67x[50—50»06ﬁ30_0_}0.63«/33 = 20973891695Nmm

_ min[ 1.2M, ;1.33M, | _ min| 1.2x20973891695; 1.33x 5415360000

S : Y
i d, 0.9x280x(i537.5- 1)
Y| s 2) 5

A =18678.52mm’ > 14044.00r

-Chon 5309252200 dé b6 tri:
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nx 25

A =9% _ 26003mm” > A, =18679 mm” (Théa).

b) Kiém tra kha ndng chiu nitt clia tiét dién:
M = 3553000000N.mm

123000y,
B,

Piéu kién s =

~2d,

Trong do :
Tiét dién tinh toan b=10500mm , h=1800mm
Heé s6 xét toi didu kién tiép xuc gifta két cAu va mdi trudong xung quanh v, =1
Khoang cich tir trong tam 16p thép chiu kéo ngoai cung dén mép ngoai bé tong

cbt chiu kéo gin nhét d, =262.5mm

d
B =l+——=——=1+ L =124
s 0.7(h—d_) 0.7x(1800—262.5)

Modun dan hdi cla bétong:
B, = 0.043x 7", x [T, = 0.043x2500" x J30 = 29440MPa
Mbdun dan hdi cia thép: E; = 200000MPa

Heé sb tinh ddi tir thép sang bétoéng: n = Bye 200000 6.79
E, 29440

Khodang céch fir truc trung hoa dén thd ngoai cung chiu nén

A 2xd xb
X=nX—X P =]
b nxAS

:6'7%26003){&2“537.5“0500 Fl}:le.ZSmm

10500 6.79x26003
Mbmen quén tinh cta tiét dién bétong khi bi nut:

I :bX3X3 +1r1><AS><(dS—x)2

cr

3
oL x32”°25 +6.79x26003(1537.5-211.25)

—343714354465mm"
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Ung suét trong ¢t thép do ngoai Iyc gy ra:

3553000000
343714354465

f =%x(ds—x)xn=

=93.14N / mm?

x(1537.5 —211.25)x6.79

Khoang cach tdi thidy gitra cdc thanh thép

12300
0x¥, 4 . 123000x1
B.f T 1.24%93.14

§=200mm < 8 min = 236.71lmm

5< ~2x262.5=536.71mm

—> Ddm bio didu kién nirt ¢ TTGH sit dung
4.4.9.2. Thép déit theo phuong ngang cau:
* Pugce dit gidng thép bé doc cdu dé tién thi cong va gia cong cbt thép.

4.4.93, Kiém tra choc thung dai coc.,

Hinh 4.8. Théap xuyén thing bé coc.

* Luc chéng xuyén thing duoc xac dinh nhu sau:
., =075R, x S,, (thdp xuyén thiing)
Trong d6
+ Rk :cudng d6 chiu kéo cia bé tong b¢, Rk=750 kN/m?
+ Sxq thép xuyén thung ): Dién tich Xung quanh thap xuyén thiing, Sxq =3.35m?
-> Thay sé ta c6:
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+ Pex=0.75 x 750 x 3.35=1884.38 kN

- Luc xuyén thing 16n nhét ctia coc:

+Px = P1=1128.20 kN

=> Piéu kién kiém tra choc thing b€ coc :

P, < Pex. Vay bé coc dam bao kha nang choc thung.

e —————

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 268



CHUONG 5: TINH TOAN TRU CAU GVHD: TS.NGUYEN VAN HIEN

CHUONG 5 : THIET KE TRU CAU

3.1. Cac kich thwée co ban
Hinh 5.1. Kich thude co ban cia tru

MAT_DUNG TRUT1 MAT BEN TRU T1
TY LE : 1-100 TY LE : 1-100

GIA TR]
1500
1000
500
8000
2000
c mm 1700
C2 mm 1400
C3 mm 5000
bz mm 5000
b3 mm 3600
b's mm 700
by mm 2750
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W

10500 ’
20“50 1800 1800 1800 1800 1800 550 200

1000,lGOOI

p00

12500
8000

1500 11} 5000 1500
1500 _|[140 3600 700 1500
=
j
1000 3000 3000 1000
8000

Hinh 5.2. Kich thudc mit dimg cia try

5.1.1. Cic théng sb thiét ké.

- Muc nude tinh toan Hi=+21.01m
- Mure nuéc thép nhat Hyp=+17.95 m
- Muc nuéce cao nhét Hen = +22.64 m
- Cao do mit dudng thiét ké +27.00 m

- Cao dd dinh tru +25.30 m

- Cao do dinh bé tru +15.80 m

- Cao d0 day bé tru +13.80 m

- Géc chéo gifta try so vOi tim cAu 90"

- Loai try: try d3c than hep

a) S6 ligu ket cau phan trén:

- S6 lugng ddm N =6 ddm
- Khodng cach gitta 2 dam S=1.8m

-
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- Chiéu dai thyc t& L=36m

- Chiéu dai tinh toan Le=352m

- Té)ng bé réng ciu B=10.5m

- Bé rong mét duomg xe chay Bs=9.5m

- Chiéu cao g0 do lan can H;=0.80m

- Chiéu cao lan can Hic=0.34 m

- Chiéu cao dim thép I h=120m

- Chiéuy day ban mit ciu hr=0.20 m

- L6p bé tong nhyra h=60mm

- Lop phong nurge h>=2mm

- Khodng cach tir tim géi dén timtruy =~ L.=04

- Kich thuéc dé ké géi axbxc=0.50x0.50x0.14
- Géi chu: a’xb’x ¢’ =0.35x0.35 x 0.05
- 86 lan xe thiét ké n=2lan

- Hé s6 xung kich IM = (.33

b) Vat lidu siy dung:

- Cuodng d6 chiu nén ciia bétdng f =30MPa

- Khéi lugng riéng cia bétong v, =0.25x10™° N/ mm’

- Mdun dan hoi ciia bétong B, = 0.043x 25001 x 30 = 20440 Mps
- Cudng 49 chay déo ciia cét thép f, =280 MPa

- Gi6i han tng suét & trang thi stv dung :

Gidi han (ing sudt nén: 0.45x30 = 13.50 MPa
Gibihan img sudtkéo:  0.5x\/f =0.5x/30 = 2.74MPa

5.2. Tai trong tac dung Ién két ciu

*Tai mdi vi tri g6i ¢6 céc lye ton tai theo 3 phuong vuéng géc tac dung
Lue theo phuong doc céu: Ly
Luc theo phuong ngang ciu: 1,
Lue theo phurong din gV

5.2.1. Tinh tii téc dung Ién két céu,

52.1.1. Ké¢t céu phdn trén:

a) Tinh tdi tdc dung:
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CH

% Tinh tai két cdu phé“ln trén tac dung xudng tru bao gdm: ( két cAu nhip), cac tai trong
nay dugc tinh toan chuong IV.

- Dam bién:

+ Téi trong ban than dim: DC, =5.24N/mm

+ Tai trong ban mat cau: DC, = 9.25N/ mm

+ Tai trong 16p phi: DW = 2.24N/ mm

+ Tai trong lan can, 18 bd hanh, b6 via: DC; = 7.68 N/ mm
- Dém giita:

| Tai trong ban than ddm: DC, =5.24N/mm

+ Tai trong ban mat cau: DC, = 0.25N/ mm

+ Tai trong 16p phi: DW = 2.24N/ mm

+ Tai trong lan can, 1& bd hanh, b6 via: DC, = 0.00N / mm

b) Phan lyc goi khong co hé $6 do moét dam chii tdc dung lén goi:

- DAm bién:
L 36000
4 Vll;c = \:(Dq +DC, +DC3)>< 5] = {(5.24 +9.25+ 7.68) X 5 }
—399060N
+ Vou = DW><£ =2.24x 36000 _ 40320N
2
-Dim gitra:
L 36000
4+ Ve {(DCI +DC, +DC,) XE] = [(5.24+9.25 +0.00) : ]
= 260820N
+ VE, =DWx L _o04x 36000 _ 40320N
2 2

5.2.1.2. Két cdu phdn dudi:

* Phén tinh tdi do trong luong ban thdn xa mil:
X
DC = (b1 ><h1)+7'><(bL +b2) %€, XY,
500 5
- (10500><1000) +——2—><(10500+5000) «1700x2.5%107° =610938N
% Phdn tinh tdi do dd ké gdi: DC,, =6x(136x600% 500%2.5x107) = 6120N

TRANG 272
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* Phén tinh téi do g6i ké: DC = 6x (50x350x350x 0.785x10™) = 2885N
g

* Phan tinh i do trong lwong bdn thén tru dwoe xem 13 luec thing:

DC, :HTEX(b;)QJ+(Cz X b3):[>< h, xy,
:[(nx7002)+(1400x3600)]x8000>< 2.5x10° =1315876N

* Phan tinh idi do trong lwong ban thén bé tru duoc xem I3 luc thcfng.‘

DC, ={(8000x2000) 5000 |x2.5x 10 =2000000N

3.2.2. Hoat tii tic dung lIén két ciu.
- Xe 3 truc:
+ Khodng cach giira céc truc: 4300 mm
+ Trong lugng cac truc:

- Truc trude: Py = 22750 N

- Truc gitta: P, =94250 N

- Trucsau:  P3;=94250 N
- Vi xe 2 truc:
+ Khoéng cach giira 2 truc 1200 mm
+ Trong lugng cac tryc: Pr=P1=71500N
- Tai trong lan 1a tai trong phén bd doc dim véi dd I6n: g = 9.3 N/mm
5.22.1. Xép tdi theo Phiong doc cdu.

1§Q0
XE 2 TRUC

P2l [P
4300 4300

Hinh 5.3. So d4 xép hoat tai theo phuong doc ciu.

- Phén Iuc gbi do 2 xe taj 3 truc:
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+ Bén phai try:
RI™ =P xy +P,xy, + P, xy, =22750x 0.756+94250x (1+0.878) = 194178N “
+ Bén trai try:
B2 = By, + By 2 ¥yt BT, = 52750 % 0.574 + 94250 (0.452 + 0.33) = 86688 N
=Y R =RIT +R," =194178+ 86688 = 280866 N
- Phan lyc tai géi do 1 xe 2 tryc:
R™™®-=P xy, +P xy, — 71500 (1+0.966) = 140563N
- Phén lyc tai gbi do tai trong lan gdy ra trén 2 nhip

Rl;-ne R =g, XQ,, =9:3x0.5%(35200x1)= 163680N

s o U + R = 7%163680 =327360N

Bang 5.1. Téng hop phan luc tai gbi do hoat tai

0.756 22750 | 17191.76 |

Phai 0.878 | 94250 | 82736.51
Xe 3 - 1000 | 94250 | 94250 | 280866.48
e n 0.574 | 22750 | 130554
Trii | ys | 0452 | 94250 | 4257315
|y | 0330 | 94250 | 3105966 |
Qlan
Phai 2
Lane (g;l;lm ) 17600 9.3 163680 —
Trél | (mm?) 17600 903 | 163680
e y3 1000 | 71500 | 71500 |
y7 0966 | 71500 | 69063

% Sp sanh cde t6 hop do hoat tdi gay ra:
-To hop 1: i
YR =B +R™ =327360% 280866 = 608226N |
- Tb hop 2:

TR SRRV 23275004 140563 = 467923N

- T6 hop 3:

TRANG 274
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2R =R +RI™ = 1636804194178 - 357858N
=> Tg thd}/: + 76 hop 1: cho phan liee tai gé'i 16m nhdt.

+ 76 hop 3: ¢6 thé tao momen udn VvOi try I6m nhét.
522.2. Xé}) tdi theo phuong ngang cau,

* X€tso b) ta thiy truong hop xép 1 1an ché ta tao ra momen ubn quanh truc ngang
cdu M 16n hon nén ta ding trudng hop nay dé tinh todn:

+ n=1->m=172

ane lane
\ftlane - mx R: x Qiane , Vlanc - mx Rp x Qlaﬂe
+ 3000 P 3000

L VR =mxR™x0.5x3y, ; A =mxR*x0.5x>y,

200, 600 1800
XE

CFy
- QD
3 o
= = g
i = = — e DAHW
3
fem)
g
DAHVS
e
o
-t
=
L)

Hinh 5.4. So db tinh hoat tai theo phuong ngang ciu.

* Tinh todn néi hwe chira nhén hé 56 tdi trong .

- Tinh dai dién cho géi 1: (1 lan chéy tdi)

+ Ta co + Q.. =0.5%205041 1720 -
+ D'y, =(0.806 + 0) = 0.806

o Vay ot Vlane — Viane - 12X163680X1167.48 _ 76437,25N

e 3000
+ V) =1.2x194178%0.5x 0.806 =93904.61N
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+ V.f,g] —1.2x86688.21x0.5x 0.806 = 41922.42N
—> Téng phan luc tai goi 1:
V = [V:anc + V]‘jtr}

=[2x76437.25+(93904.61+ 41922.42) | =288701.53N

Bang 5.2. Phan lyc tai g6i do hoat tai xép ngang cau

Goi 1 p) 3
Qlan (mm?) 1167.48 1582 250.69
Qpr. (mm?) 0 0 0

3y 0.806 1 0.194
-1 Phéi 76437.25 103576.7 16413.18

Trai 76437.25 103576.7 16413.18
IR Phai 93904.61 116506.96 22602.35
Trai 41922.42 52012.93 10090.51

Tong 288701.53 375673.29 65519.22

e 4500 2700 900

My 1299156885.00 | 1014317883.00 | 58967298.00

My 2372442066

5.2.3. Luc him xe (BR):
- Luc hdm dugc Iéy bang 25% trong luong clia cac truc xe tai hay xe hai truc thiét ké
cho mdi 1an dugc dat trong tit ca cac lan thiét ké dugce chét tai theo quy trinh va coi nhu
di cing mot chidu. Cac lyc nay dugc coi nhu tac dung theo chiéu nim ngang cach phia
trén mat duong 1800 mm theo c hai chiéu doc dé gay ra hiéu mg luc 16n nhét. TAt ca
cdc 1an thiét k& phai duge chét tai dong thoi dbi véi chu va coi nhur di cing mot chiéu
trong tuong lai.
- Phai 4p dung hé s0 lan quy dinh trong didu 3.6.1.1.2.
- Luc ham do 2 lan xe téc dung dugc phin bb du cho 6 gbi.

BR =25%x P, xmxn= 0.25% (22500 + 94500 + 942500) x 1x2 =105625N

- Khoéng c4ch tir diém dit luc dén dinh bé coc : 11148+ 1800 = 12948 mm
- Khoéng céch tir diém dit luc dén day bé : 13148+1800 =14948 mm

-> Momen tai mat cit dinh bé:

+M;™ =105625x 12948 =1367632500N. mm

-> Momen tai mat cit ddy bé:

ey s
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+Mj“>’ =105625x14948 = 1578882500N. mm

5.2.4. Tdi trong gié tic dung Ién két céu:

+25.30

T
L g
GO THUONG TANG

MNCH: +22.64M

LT

o
e =
—_ K;:_C
&

ot - sl

WNTT-+21.0 “
— <

Hinh 5.5. So 6 tinh tai trong gi6 tai try T1,

5.2.4.1. Tdi trong gié ngang tdc dung lén két cdy thuong ting (WS )

sup
- Dién tich himg gi6 cua két ciu thugng tang bxh dugc tinh trén 2 nhip nhu sau:
+ b = 36000 mm
+h = hrc + hpe = 1340 + 1200 = 2540 mm
=> A =(bxh)=(36000x 2540) = 91440000mm?

* Tai trong gi6 ngang Py phai dugc 1dy theo chidu tic dung nim ngang va dat tai trong
tdm cla cac phan dién tich thich hop, duge tinh nhy sau:

WS=P =0.0006xV?x AxC >1 B4 (KN)
- Trong d6 ;

+ Tée dd gi6 'V, gia st duge 1y trong viing 4, ta ¢é:
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(CHUONG 5: TINH TOAN TR C e

- Ve=59m/s:La tdc do gi6 gidt co ban trong 3 gifly v6i chu ky xuét hién 100
nam thich hop véi ving tinh gi6 co dat cAu dang nghién ciru, nhu quy dinh trong
bang 3.8.1.1- 1.

.9 =1.09 : La hé sb didu chinh dbi voi khu d4t chiu gi6 va do cao mit cau theo
quy dinh trong bang 3 8.1.1.2

==Y, xS=59x1.09=643m/s
=> Pbi véi stc gio ti€u chudn: >V=V; x§=25x1.09=2725m/s
+ Cq : Hé s6 can duge quy dinh trong A3.8.1.2.1.1, phu thudc vao ti s6 b/d.
b= 10500 Chiéu rong toan bd cua cAu gitra cac bé mat lan can (mm)
d = 2540 Chiéu cao két cAu phan trén bao gdm ca lan can déc, néu cé (mm).
> Tra bang A3.8.1.2.1-1, ta 14y hé s6 can gi6 : Ca=1.35

_>P, = 0.0006x(64.3) x1.35 =335kN/m’
- Tuong tu v6i strc gio tiéu chuén 13 25 m/s thi ta co

—>P = 0.0006><(27.25)2 <135 = 0.6kN/m® vay gid tri thiét ké 1a 1.8

B25
* Gia sir mit hing gié vudng goc phuong gi6, khi do gi6 ngang la:
— Luc gi6: WS =Ps x A
_ Mbmen tai mit cit dinh bé:
+ Goi Z1 : 1a khoang cach tir diém dat luc dén mat cét dinh bg: Z1= 10956 mm
+ Goi Z2 : 1a khoang cach tir diém dat lyc dén mit cét dinh bg: Zo= 12956 mm
Bang 5.3. Tai trong gi6 ngang thuong tAng

Ky hi¢u | Ps Asup WS YA /) Mi M2

Ponvi | kN/m?* |  mm? N mm | mm Nmm Nmm

5om/s | 335 | 91440000 | 306322 | 10956 | 12956 | 3356064346 3968708440
25m/s | 1-80 | 91440000 164592 | 10956 | 12956 | 1803269952 | 2132453952

59 .4.2. Tdi trong gié ngang tdc dung lén két cdu ha tang:
WSsub = WSxamu + WS{h.Lm
- Ung v6i tbc do gi6 tinh toan 59m/s:

+ WS, =P xA" _335xhxc=3.35x(1.0+0.5)x1.8=8.542kN =8542N

xamu Xamu

+ WS, =P xAN,  =3.35xh,xc, = 3.35%5.85%1.5=27.436kN =27436N

th.tru

WS,, = WS, + WS, =8542+27436 =35979N

+ xamu th.tru
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Bang 5.4. Gi4 trj n6i luc do 816 ngang tac dong 1én xa mi

Ky hiéu | Pp Asus | WS | Z; Z, M; M;

Bonvi (kN/m?| 2 N ' mm | mm Nmm Nmm
9mfs | 335 | 2550000 | 8542 | 8750 | 10750 74746398 | 91831289
25m/s | 180 | 2550000 | 4590 | 8750 | 10750 40162500 | 49342500

Bang 5.5. Gi4 tri ndi Ire do gi6 ngang tac ddng 1én thén try

Ky hi¢u | Pg Asis | WS | Z, | Z, M M;
Ponvi | kN/m?| .2 N mm|mm | npm Nmm
9m/s | 3.35 | 8190000 | 27436 | 5075 | 7075 139239350 | 194112000
25m/s | 1.80 | 8390000 | 14742 | 5075 | 7075 74815650 | 104299650

5.2.4.3. Tdi trong gié doc téc dung lén két cdu ha tang:
~Tachi+ A®, =(10500x1000)+0.5% 500 (10500 + 5000) = 14375000mm>
+ AP = 58505000 = 29250000mm?

Bang 5.6. Gi4 tri noi lye do gi6 doc tac ddng 1én xa mi

Ky hi¢u | P Asus WS | Z4 Z; M; M:
Donvi | kN/m?| 2 N | mm | mm Nmm Nmm
9mfs | 3.35 | 14375000 | 48156 | 8750 | 10750 421364501 | 517676387
25m/s | 1.80 |14375000 | 25875 | 8750 | 10750 226406250 | 278156250
Bang 5.7. Gi4 trj noi Ire do gié doc tac ddng lén théan try

Ky hiéu | Py Asup WS | 7, Z, M; M;
Donvi |kN/m?| 2 N | mm | mm Nmm Nmm
P mis | 335 | 29250000 | 97987 | 5075 | 7075 497283392 | 693257142
| 25m/s | 1.80 129250000 | 52650 075 17075 [ 267198750 | 372458756
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5.2.5. Tai trong gid tdc dung lén hoat tai (WL):

5.2.5.1. Tdi trong gié ngang:

- Theo A3.8.1.3, khi xét td hop tai trong cudng d6 111, phai xét tai trong gi6 tac dung
vao ca két cau va xe ¢0.

- Tai trong ngang cua gio 1én xe ¢0 béng tai phan bé 1.5 N/mm, tac dung theo hudng
nim ngang, ngang v&i tim doc két cau va dat & 1800 mm so v&i mat duong.

- Chidu dai tham gia tai trong gi6 tc dung 1én xe dugc lay bing chiéu dai dam tac

dung 1én 1én mb ; L =36000mm

=> WL_=1.5x 36000 = 54000N

- Khoang céach tir diém dit luc dén dinh bé coc Z=Zi+hwL=11148+ 1800=12948 mm

_ Khoang céch tir diém dat luc dén day b : 7=7+hwe= 13148+ 1800 = 14948 mm

=> M6 men do gio ngang cau: M_=WL xZ

5.2.5.2. Tdi trong gié doc

- Tai trong gi6 doc 1én xe ¢d bang tai trong phén b 0.75 N/mm téc dung nim ngang,

song song va6i tim doc két cdu va dat & cao do 1800 mm so voi méit duong. - Lay
truong hop xép xe hét toan bd mit cau.

WL, =0.75x 36000 = 27000N
- M6 men do gi6é doc chu: My =WLyx Z

Bang 5.8. Tai trong gio tac dung lén xe

Ky hiéu P WL | hwe | Z1 Zy Mi M:

Ponvi |N/mm| N mm | mm mm Nmm Nmm

Gi6 ngang | 1.50 | 54000 | 1800 12948 | 14948 | 796392000 | 904392000
Gi6 doc | 0.75 27000 | 1800 | 12948 | 14948 | 398196000 452196000

5.2.6. Tai trong nwdc tdc dung lén try:

5.2.6.1. Luc ddy noi:

_ Theo nhu b tri cAu tao thi bé tru dugc dat dudi myc nudc thép nhét , do d6 ta tinh &p
luc nuée dly ndi tac dung lén phé‘m tru ngap trong nudc va ta tinh voi muc nudce thong
thuyén.

- Luc déy ndi cia nudce 1a mot luc déy hudng 1én trén, dugc 14y béang tdng ctia cac thanh
phén thing dimg cua dp luc tinh tac dung 1én tAt ca cdc b phan nam dudi myc nudc
thiét ke.

- Ap Iy day ndi duge xéc dinh theo cdng thire :

- <<
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B=y, xV,
Trong dé: Vo: Thé tich phén ngép mrde.
Y.: Trong luong riéng cia nudéc.
+ Thé tich tru chiém chd tinh dén mit ct dinh bé :
V=(0.70" x7+1.4x5.0)x5.21 = 34.28m*
+ Ap lue ddy ndi tai mit cht dinh bé: |
P=Vxy, =34.21x10=342.79kN = 342790N
+ Thé tich tru chiém ch tinh dén mit cit day bé:
V'=34.28+[ (8x5x 2)] =114.28m?
+ Ap luc déy nbdi tai mat cit day bé:
P=Vxy =114.28x10=1142.8kN =1 142800N

5.2.6.2. Ap luyc nieée tinh:

* Ap Iyc tinh clia nude dugc gia thiét 1a tac ddng thing goc véi mit can nude. Ap luc
dugc tinh toan bing tich cia chidu cao mét nudc phia trén diém dang tinh nhén véi ty
trong cia nude, Xét véi MNCN:

- Tai mit cit dinh bé:

+ Chiu cao cjt nude tir MNCN dén mit cét dinh bé 1a: 6.84m

-> Ap lyc nudc tinh:
P :%xhxyn XA :%x 6.84x10%(6.84 x1.4) =327 50kN = 327500N

1x6.84

+ Vi tri tir dit luc P @én mit cét dinh b¢: Z, = =2.28m

- Tai mit cit day bé:
+ Chiéu cao ¢ot nude tir MNCN dén mit cit day bé 13 8.84 m

-> Ap Iyc nuée tinh ;

Pzé—xhxynxA:%x8.84x10x[(8.84x1.4)+5><2:]

=442 42kN = 442420N

+ Vi tri tir diit luc P dén mit cit dang xét: Z,= S—ji =2.95m

5.2.6.3. dp lyc dong chay p : (43.7.3. 1)
* Ap Lue dong chdy theo phurong doc tru:
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P = 5.14x107 xC,_ xV*

Trong d6 :
p : ap lyc dong chay (MPa)

Cp: Heé sb can cua try theo chiéu doc . Vaitry dau tron Cp = 0.7

V : Van tbe nudc thiét ké, V.=2.5 m/s

p=>5.14x107"x 0.7x2.5% = 0.00225 N/ mm”

_ Dién tich chéin cta tru (tinh dén dinh b¢):
A, =6.84x1400 = 9576000mm”

> Vay ép luc dong chéy theo phuong doc tru
P=A, xp=9576000x0.00225= 21534.03N

6'54 %1000 =3420mm

+ Piém dat cialyc: e =
—> Mobmen tai mit cét dinh bé:
M, =Pxe= 21534 x 3420 = 73646383N.mm
- Dién tich chén cua tru (tinh dén mat cét day bé):
A, = A, +6000x2000 = 19576000mm’
> Vay ép luc dong chay theo phuong doc :
P=A,xp= 19576000 % 0.00225 = 44022N
+ Piém dit cia lyc :

8.84

%1000 = 4420mm

c =

=> MoOmen tai mét cat day bé:

M. = Pxe = 44022 x 4420 =194575163N.mm

-Ap Luc dong chay theo phwong ngang try do dong nude chay 1¢ch voi try mét

+ () day ta xét dong chay khong léch nén C1=0
p=5.14x10"xC xV*= 0
Cp = 0 - hé sb can cua try theo chiéu ngang.

5.2.7. Tinh va tau (CV):

- Chu dugc thiét ké voi cap dudng song cap V, nén theo didu 3.14.2tacod:

- Tai trong va tau dbi véi tau tu hanh : 12 100 Tén

- Van tbc va tau thiét ké : (diéu 3.14.3.1)
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V=25+V =25+13=3.8m/s

Vs - Vin téc binh quén nim cia dong chay lién ké bé phén dugce xem xét
V= 1.3 m/s (lay & phén s6 ligu thuy vin)

-> Luc va tau vao tru :
P =12x10°xVx+DWT = 1L2x10° x3.8x+/100 =4560000 N

- Cao d6 myc nuée thong thuyén MNTT +21.01m

- Cao d6 dinh bé : +15.80 m

-Cao d0 ddy bé : +13.80 m

-> Piém dit cla lwe : Cach mat cét dinh bé :h=5210 mm

- Ta ¢6 100% lyc va thiét ké trong phuong song song véi dudng tim ludng vén tai
P =4560000 N

- 50% cua luc va thiét ké trong phuong thing g6c véi dudng tim luémg vén tai
P, =4560000/2 = 2280000 N

=> MoOmen tai mit cit dinh bé :
M, =P, xh =4560000x5210 = 23757600000N.mm

=> Momen tai mit cit day bé :
M, =P xh=4560000x7210 = 32877600000N.mm

53.Té hop tii trong tac dung lén xa mi:
3.3.1. Tinh tii:
- Két chu phén trén: (tinh cho gbi bién trén phin héng ctia x4 mil)

Bang 5.9. Tinh tai phan trén t4c dung Ién x4 mii

Phén e .
‘ J ’ ,(N) Tong phan luc | Moment
Thanh phan | Géi trai R, | Géi phdi Ry xa mi My
DC 399060 399060 798120 0
DwW 40320 40320 80640 0

- Két cAu phén dusi (Trong lvong phén hing ciia xa mii) : P = 146094 N
3.3.2. Hoqt tii:

Bang 5.10. Hoat tai tac dung 1én xa mi

T4ai trong Ri(N) Ry(N) RiL(N)
ViR 41922.42 | 93904.61 | 135827.03

Vlane 76437.25 | 76437.25 | 152874.50
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5.3.3. T6 hop ndi lyc tai cdc mat cit:

Trang thai giol han
TTGHCD I

* Mt cdt A-A:

Hinh 5.6. Phin hing xa mi

- Luc cit:
V = {10 X+ Vo) +Tow X Vow + [+ TM)x VT 4V vl
- M0 men:
M=Vxy
+y: 1a khoan cach cénh tay don clia xa mil
y =1500mm
Bang 5.11. Bang td hop ndi lyc tinh to4n phan hing xa mil

Trang théi gioi han
(goi 1)
TTGHCDBI

TTGHSD
Trang théi gi¢i han
(g6i 2)
TTGHCDI
TTGHSD

1979140 2000 | 3958280000
1358378 2000 | 2716756000

V(N) y(mm)

431754800
291227800

2158774
1456139

Trang thai gi¢i han V(N) M(N.mm)
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4137914 4390034800

TTGHCPI ) (
} 2814517 [ 3007983800

TTGHSD

5.4.TH hop tai trong tac dung Ién tru:
* Ta s& dua tét ca taj trong vé trong tim dinh bé try.
5.4.1. Tinh tii:
5.4.11. Tinh tii ciia két céy:
- Két cAu phin trén (KCPT) :
V=25 Vo +4x VE =2x399060+ 4 x 260820 = 1 841400N
- Két cAu phén du6i(KCPD);
+Xami: vV, =610938N
+ Than try: V. =1315876N
+ Dé ké gbi + gbi ke: Vikg = Vi +V, = 6120 + 2885 = 9005N

54.1.2. Tinh téi criq 16p phii:

* Vow = 2X VL +4x VE = 2x40320 4 4x 40320 — 241920N
Béng 5.12. Bang t6 hop tinh tai

Tinh tai ctia két cdy V(N)
Nhip
trai 1841400
DC (KCPT) Nhip
phéi 1841400
Xa mil 610938
Thén
DC (KCPD) Bgi g 1315876
gbi+gbi 9005
Bé tru 2000000
Xétdénmitctdinhtey | | 5618618
¢t dln mgt cil day bé iy 7618618
Tinh t4i cia I6p pha V(N)
Nhip
trai 241920
DW (KCPT) Nnip

phai 241920
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CH
“ Tong 483840 |

5.4.2. Hogt tdi:
5.4.2.1. Theo phuwong doc cau:

- V. :m><n><(Rt +RP)

lan
- VTR:mxnx(Rl+Rp)><(l+IM)
-V, =2x(R,+R,}
- My =VxX

- X=425mm: 12 khoang cach tim try t6i tim gbi theo phuong doc ciu

- m = 1.00 : hé s6 lan trong truong hop xép xe trén ca 2 lan trén c4 2 nhip tao
luc nén 16n nhét.

_n= 26 lan chét tai.

Bang 5.13. Bang t6 hop hoat tai xép doc trén toan céu.

Rq Ry v x | He| My
Tai trong N) (N) (N) (mm) | (N) | (N.mm) !
2 nhip (TR) 86688.21 | 194178.27 747104.84 | 425 | 0 | 91366551
1 nhip (TR) 0 19417827 | 516514.2 425 | 0 | 0
163680 163680 654720 425 | 0 | 0

2 nhip (Lane)

163680 327360 425 | 0 0

Gia tri thiét ké . 1401824.84 91366551

Bang 5.14. Bang t6 hop hoat tai xép doc trén 1/2 ciu

Rt Rp \ X Hx My
Tai trong M) M) (N) (mm) | N) | (N.mm)
2 nhip (TR) | 86688 | 194178 448263 | 425 | 0 0
1 nhip (TR) 0 194178 | 309909 | 425 | 0 | 99030918
2 nhip (Lane) | 163680 | 163680 302832 | 425 | 0 0
1 nhip (Lane) 0 | 163680 | 196416 | 425 0 | 83476800
Gia tri thiét ké 506324.52 182507718
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3.4.2.2. Theo phuong ngang ciu :
- Ta 43t tai sao cho léch tam nhidu nhat d& M, 6n nhit

M =Vxy

GVHD: TS.NGUYEN VAN HIEN

- V6iy: la khoang cach gbi dén trong tdm try theo phuong ngang céu.

Bang 5.15. Bang t6 hop hoat tai xép ngang trén toan ciu.

Tai trong V(N) y(mm) Mx(N.mm)
Gdi 1 240584.61 4500 1082630745
Gbi 2 344018.49 2700 928849923
Go6i3 308202.29 900 277382061
Gbi 4 309493.95 -900 -278544555

Gid trj thiét ké 1202299.34 2010318174

Bang 5.16. Bang té hgp hoat tai xép ngang trén 1/2 cau

T4i trong V(N) y(mm) M;(N.mm)
G6i 1 288701.53 4500 1299156885
G6i 2 375673.29 2700 1014317883
Gdi 3 65519.22 900 58967298
Gid trj thi€t k& 729894.04 2372442066

5.4.3. T 5ng hop ndi e tic dung ién tru

* Biéu thite tinh todn noi lee:

- Trang thai giéi han cudng do 1

U, :nx[l.ZSxDC+1.5><DW+1.75><(LL+IM)+1.75><BR]

- Trang thai gi¢i han cuong do 11

U, =nx[l.QS><DC+1.5><DW+0x(LL+IM)
- Trang thai gi¢i han cudng 46 111

u

+0><BR+1.4><WS+1><WA]

- Trang thai gi6i han st dung (dung dé kiém tra not):

u :nx[I.ZSxDC+1.5><DW+1.35><!_LL+«IM]+I.35><BR+0?4><WSJ,2 X WL+ 1xY

s:nx[lxDC+1xDW+1><(LL+IM)+1><BR+1><WL+1><WA]

-Trang thai gi6i han dic biét:
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U, :nx[o.9xDC+0.65><DW+0.5><(LL+1M)

GVHD: TSNGUYEN VAN HIEN _

Bang 5.17 Téng hop noi luc tac dung 1én dinh bé tru

+0.5><BR+1><WA+1><CV]

Tén tai trong Ky hi¢u V(N) HyN) | My(N.mm) Hy(N) Mx(N.mm)
Tinh tai DC 5618618 0 0 0 0
Tinh tai chét thém DW 483840 0 0 0 0
Hoat tai (xép nira ciu) LLAIM 506325 0 182507717.7 0 2372442066
Hoat tai (xép toan cau) LL+IM | 1401825 0 91366551 0 2010318174
Luc him xe BR 0 105625 | 1367632500 0 0
Tai trong gi6 1én hoat tai WL 0 27000 | 398196000 | 54000 | 796392000
Téi trong gi6 1én KC | WS (59m/s) 0 146143 | 918647893 | 342301 | 3570050094
Téi trong gi6 1én KC | WS (25m/s) 0 78525 | 493605000 | 183924 | 1918248102
Tai trong nudce WA 342786 0 0 349033 | 820344558.6
Tai trong va tau CV 0 0 0 4560000 | 23757600000
Bang 5.18 Téng hgp ndi lyc tac dung 1én day bé tru
Tén tai trong Ky hiéu V(N) Hy(N) My(N.mm) Hy(N) Mx(N.mm)
Tinh tai DC 7618618 0 0 0 0
Tinh tai chét thém DW 483840 0 0 0 0
Hoat tai (xép nira chu) LL+IM 506325 0 182507718 0 2372442066
Hoat tai (xép toan céu) LL+IM 1401825 0 91366551 0 2010318174
Luc him xe BR 0 105625 1578882500 0 0
Téi trong gi6 1én hoat tai WL 0 27000 452196000 54000 904392000
Téi trong gi6 16n KC WS (59m/s) 0 146143 1210933529 | 342301 4254651729
T4i trong gid 18n KC WS (25m/s) 0 78525 650655000 183924 2286096102
Téi trong nude WA -1142786 0 0 4864447892 | 1498249033
| Titrongvatin cv 0 0 0 4560000 | 32877600000
Bang 5.19 Bang hé sb tai trong va hé s6 diéu chinh tai trong
Ky WS WS
~Y | DC | DW |LL+IM [LL+IM BR |WL|WL WA |CV
hiéu (59m/s)| 25m/s) )
cprl12s] 15| 175 | 175 | 175 0|0 0 0 0 {0105
CPII| 125 L5 0 0 0 | 0]O0 1.4 0 1 | 0]1.05
CPhII| 1.25 | 1.5 1.35 135 (1351 |1 0 0.4 1 0 |1.05
SD | 1 1 1 1 1 1|1 0 0.3 u 01 1

/
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Bang 5.20 Bang téng hop ndi lye ¢ cac tigh

T4 hop tai trong tai mit ciit dinh bg - Trudng hg

x&p xe tit cd cic lan
Té hop tii trong NN) Hwdng doc Huwéng ngang

Hx(N) | My(N.mm) Hy(N) Myx(N.mm)

TTGH CPb1 10712338 | 194086 | 2680910756 0 3693959645
TTGH Cb11 7776560 | 214830 | 1350412402 869667 | 6109335425
TTGH CPINI 9763646 | 211054 | 2693551055 500433 | 5352863601
TTGH SD 7161498 | 156183 | 2005276551 458210 | 4202529163
TTGH DB 8512518 | 55453 | 765974502 5154485 | 26862258828

Té hgp tai trong tai mit cit dinh be - Trudng hg

x€p xe trén 1/2 s6 lan

X Hwoémg doc Huéng ngang
To hop tai trong | N(N)

H:(N) My(N.mm) Hy(N) Mx(N.mm)
TTGH CPbI1 9066856 | 194086 | 2848382650 0 4359362296
TTGH CPII 7776560 | 214830 | 1350412402 869667 | 6109335425
TTGH CBIIL | 8494275 | 211054 2822743659 | 500433 5866174218
TTGH SD 6265997 | 156183 | 2096417718 458210 | 4564653055
TTGH PB 8042380 | 55453 | 813823614 5154485 | 27052373871

T4 hap tai trong tai mit ciit ddy bé -

Trudng hop x€p xe tat ¢ cde lan

2 . Huwéng doc Huwéng ngang
To hop tai trong N(N)

Hx(N) | My(N aum) | Hy(N) Mx(N.mm)
TTGH CPI 13337338 | 194086 3069082631 0 3693959645
TTGH CBII 9561560 | 214830 | 1780072288 1013949 | 7827499527
TTGH CBIII | 11548646 | 21 1054 | 3115658930 | 644715 6332559459
TTGH SD 8361498 | 156183 2317641551 | 595622 5098788038
TTGH PB 10297518 | 55453 | 876880752 5298767 | 37150058526

T8 hep ti trong tai mit cit diy b - Trud¥ng hgp x&p xe trén 1/2 s6 lan

, Huwéng doe Huwéng ngang
T6 hop tai trong N(N)
H(N) | My(Nomm) | Hy(N) | My(N.mm)
TTGH CPI 11691856 | 194086 | 3236554525 0 [ 4359362296
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CH

TTGH CDII 9561560 | 214830 | 1780072288 1013949 | 7827499527
TTGH CPIII | 10279275 | 21 1054 | 3244851534 | 644715 6845870076
TTGH SD 7465997 | 156183 | 2408782718 595622 | 5460911930
TTGH DB 0827380 | 55453 | 924729864 5298767 | 37340173569

5.5. Thiét ké cot thép :
5.5.1. Thiét ké cot thép cho xa mil:
* Tiét dién: h = 1500 mm, b = 1700 mm

55.1.1. Kiém tra theo TTGH CD:
- Ta c6: Mu = 4390034800 N.mm

Chidu rong tiét dién tinh ton: b= 1700 mm

Chiéu cao tiét dién tinh toan: h = 1500 mm

Cuong do cbt thép: fy =280 Mpa

Cép bétong: f', =30 MPa

Gia thiét dung cbt thép @28

Khoang cach tir thé chiu keéo ngoai cung cua tiét dién dén trong tAm vung bt thép chiu

kéo gin nhét 1a: d; = ay, +Q 100+—2—+50 164mm

Chidu cao 1am viéc cta tit dién: d,=h—d = 1500—164=1336 mm
Gia sir hé sb suc khang ¢ = 0.9

Chidu cao viing bétong chiu nén:

a=d — [d*— 2xM,
) s $x0.85xf' xb

=1336—\F3362— 2x4390034800 _ _ g7 ogmm
0.9x0.85%30x%1700

Xac dinh By:vi £, =30MPa

B, =0. 85—9795—)((’[" c—28)=0.84

Chidu cao ving béténg chiu nén trong trudng hop can bing:

L _87.06 _104.17mm

B, 0.84
0
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~1)=2.42>0.9

Tinh lai ¢:¢:O.65+0.15x(£’1—1):0.65+0.15x( 1136
C .

104.17
Chon ¢=0.9 va phu hop véi gia tri ban dau

_104.17

Kiém tra didu kién: £
d, 1336

=0.08 < 0.6 (thda diéu kién cbt thép téi da)

Tiét dién khéng ché nén dién tich thép dugc xac dinh:

A - 0.85xf' xaxb _ 0.85x30x74.81x1700
* f 280

Y

=13478.66mm?2

Kiém tra ham lugng cbt thép tdi thiéu:

_ min[1.2M_;1.33M, ]

’ a
“[e-3)

b
Mcr = YEY3SCf;‘ = 'YI,Y3 (

2

72
h Jx0.63\/f‘c' :1.6x0.67x(1700>;1500 Jx0.63\/5 = 2358175654 Nmm

6
mm[l.ZMcr;IBBMu] m[1.2x2358175654;1.33><4390034800] .
A = = o = 8688.33mm” <13478.¢
of, (ds HSJ 0.9><280><(1336w?)

Viy théa man ham Iwgng cbt thép tbi thidu
Chon 220328a150 dé bé tri:

A, =22x615=13540 mm® > A =13478.66 mm? (Thoa).

5.5.1.2. Kiém tra niit theo TTGH SD-
M, =3007983800N.mm

123000 x y_ 2d

Diéu kién s < i .
5s

Trong do :
Tiét dién tinh toan b=1700mm , he=1500mm
He s xét t6i didu kién tiép xac gitta két cAu va moj trirdng xung quanh v, =1

Khodang cach tir trong tdm 16p thép chiu kéo ngoai cing dén mep ngoai bé tong cbt
chiu kéo gan nhét d_ = 164mm
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d 164

B =1+ g =1+ =1.1%
* 0.7(h—d,)) 0.7x(1500—-164)

Mbdun dan hdi cia bétong:
E, = 0.043 x 'y"sc xAf', = 0.043 x 2500 x /30 = 29440MPa
Mbdun dan hdi ciia thép: B, =200000MPa

He s6 tinh ddi tir thép sang bétong: n = B, . 200000 ¢ 45
B, 29440

Khoang cach tir truc trung hoa dén thd ngoai cung chiu nén

A 2xd xb
X=NnX—X 14— —-1
b nxA,

e Y x[\ﬁ , 2x1336x1700 _y |_ 359 95mm

1700 6.79x13540
Mbmen quén tinh cua tiét dién bétong khi bi nut:

bxx’

cr

+n><f>xs><(d;x)2

3
:1@%2235_+6.79x 13540 (1336 - 329.95)

= 113452633215mm*
Ung suit trong cbt thép do ngoai lyc gay ra:

M
f =-—"x(d —x)xn:Mx(1336-329.95)x6.79
v . 113452633215

cr

—181.2IN/ mm?*

Khoang céach t6i thidu gitta cac thanh thep

123000
XYo _oq o 1230001 5,164 =249.51mm
BE c=71.18x181.21

s=150mm <s_, = 249.51mm

g <

_. Dim bio didu kién nmirt & TTGH sir dung

5.5.1.3. Thiét ké cét dai chiu cat:
- Kha néng chiu c&t ctia thép dai duge xem 1a nho nhét khi goc nghiéng cta vét nirt
0=45" va p=2,dodd dé don gian trong thiét ké luc cit, bude thép dai s& tinh trong

trudong hop nay.
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- M, =4390034800mm => M = —IY-IL = M =4877816444N.mm

0.9 0.9
- Chiéu cao ving nén da duoe xdc dinh trong bai toan thiét ké thép doc

a=d - d2—ﬂi}*uz1336w\/;362—2><4877816444 = 87.06mm
: *0.85xf xb 0.85x30x1700

- X4c dinh chiéu cao chiu cat hiru higu d,

a | 87.06
Gy 1B6-=2 00 4

d, =max{0.9d; ={0.9x1336  =11202.40 = 1292 47mm
0.72h  10.72x1336  |1080.00

- Kha néing chiju cét cua bé tong:

V. =0.083xBx.[f' xb_xd,

Trong d6;

+ B hé s6 chi kha nang ciia bétdng bj nit chéo
+ ' cuong d6 chiu nén caa béténg
+b_ bé rong ban bung hitu hiéu l4y bang bé rong ban bung nho nhit trong chidu cao d,
+ d_ chiéu cao chiju ct hitu hiéu.

V. =0.083x2x \/%x 1700x1292.47 =1997737N

- Y¢u cdu khé ning chiu cét cia thép dai:

\%
Vo=V, -V, x?‘uvc =g~%51—7-1997737 =1129505N

- Ding dai ¢6 dudng kinh $16 va 4 nhdnh, dién tich thép dai

nx16?
4

- Khoang cach yéu ciu cia thép dai theo tinh toan:

A, =4x =804.2 mm?>

A, xf xd xcotgh 804.2x280x1292.47x1
S 7 O xXa0UX ————— = 257.68min
v 1129505

S

8

- Chon khoang cach cét dai theo ciy tao.

+ Kiém tra theo diéy kién cau tao:
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A xf,
0.083x /. xb,
: . . \Y
S <min m1n(0.8>< dv;600mm)kh1—|—i—— <0,1
f xb, xd,
. , A%
min (0.4xd,;300mm ) khi——*——->0,1
L f, xb, xd,
Trong do ta co:
A xf
Baka” _ 804.2 x 280 191 mm
0.083xJ£. xb, 0.083x3/30x1700
: v, = g =0.04<0.1
fxb,xd, 30x1700x1297.60
Vay:
S < min agim =291mm
min(0.8x1297.6;600mm)

=> Ta chon budc cbt dai S =200mm .

5.5.2. Thiét ké cot thép cho thin tru:
- Ta s& dua tat ca tai trong vé trong tdm dinh b try.
- Tiét dién tru chon duge bo tron canh theo mot ban kinh bing mdt nira chiéu rong than
try, khi tinh toan quy dbi tiét dién v& hinh chit nhat @& gAn v6i mo hinh tinh toan theo ly
thuyét.
- Cach quy dbi ra mot hinh chit nhat co chiéu rong bang chidu rong cua tru, chiéu dai
ldy gié tri sao cho c6 mémen quan tinh twong duong.
->Ta co: dién tich tru :

A, =(0.70* xm+1.4x3.6) x1000* = 6579380mm”
+ Ta quy dbi theo chiéu rong tru:

A, 6579380

1

~1400 1400

—> Tiét dién quy dbi nhu hinh ve:

=4700mm

-
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— — 9000
00 3600

—
| _

| 4700 j

1400

1400

Hinh 5.7. Tiét dién quy d6i mit cit thén tru.

5.5.2.1. Thiét ké cdt thép theo trang thai &6i han cieong dp I:
- Dung thép CIII ¢6 f, = 280 MPa dé thiét ké thép chju luc
- Dung thép AII ¢6 f,= 280 MPa dé thiét ké thép dai
a) Theo phuong doc céu:
* Kiém tra dd manh cda cot,
- Dién tich tiét dién: F = 6580000m?
- Mémen quan tinh theo phuong y:
bxh®  4700x1400°
12 12
-> Ban kinh quan tinh:

]
P P74733333333 404 15mm
*VF 6580000

KxL 2x8000
r 404.15

J =1074733333333mm*

=39.59>22

- Ta xét ty s6:

Trong do:
K : 1a h¢ s6 phy thuoc vao didu kién lién két 2 diy eht: K=2
L =8000 mm: chiéu dai than tru

=> Thiét k& nhu bai toan ¢t ngén c6:

+ M, =2680910756N.mm .

+ P, =10712338N

- B& day 16p bé tong bio vé cht thép: d’ =50 mm.
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CH
_ Chidu cao c6 hiéu cia tiét dién: d= 1400-50=1350 mm.
- Chidu cao vung nén O trang thai pha hoai can béng :

0.003x Es 0.003 x 200000

OO, xd = 03 % 200000 0.84x 1350 = 769.24mm -
f,+0.003xEs 420 + 0.003 x 200000

a

Cudng do nén thép ¢ trang théi phé hoai cén bang :

| _p xd! _o.
¢ = 0.003x 2P 769.24-0.84x50 _ 540000
: 769.24

xE = 0.003 x
ab
= 567.41Mpa > 280Mpa
>Do d6: f, =f, =280MPa
- Stre khang thiét ké & trang théi pha hoai cén béang :
P, =xP, = x(0.85xf, xa, xb)
= 0.75x(o.85><30><769.24x4700) _ 69144792N > P, =10712338N

—> (Chu kién pha hoai d¢o, xac dinh lugng cbt thép thong qua phuong trinh cua
Whitney:

A xf bxhxf,
Pu:dl)x ’ +ﬁ_—_i_
© _,05 Z1°+1.18
d-d d
Trong do:
__Mu 2680910756 o 56,

Pu 10712338

=> Thay vao , ta dugc:

A x280
10712338 = 0.75% _ Kxg80  4700x1400%33
250.26 3% 1400 x250.26
+0.5 A A 41,18
1350—50 1350°

—> A’ = -242587mm” < 0.
=> Véy chi cn stre khang cia bé tong da do chiu duoc tai trong nén ta b6 tri ¢t thép
theo didu kién cbt thép t6i thiéu.

¢
- 0.03><b><h><¥"—=0.03><6721><1300><—23%)6:21150mm2

sm

Y
_ Vay ta s¢ bb trf thép theo chu tao: 36932l 10=> A, =28938mm” >21 150mm’
b) Theo phiong ngang cau:

TRANG 296
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- Kiém tra dd manh cha cét,
- Dién tich tiét dién: F=bxh =4700x1400 — 6580000m?
- Mémen quén tinh theo phuong y:

3 3
j = bxh :M:12112683333333mm4

Y ) 12

-> Ban kinh quan tinh:

]
o /_y:\/5112683333333 1356770
y\E 6580000

- Ta xét ty sé: <XL . 2x8000 =11.79 <22
r o 1356.77

Trong do;

K : 13 hé s6 phu thudc vao didu kién lién két 2 dducot: K =2
L =8000 mm: chiéu dai than try
=> Thiét ké cot khéng xét dén anh hudng d6 manh:

* Thiét ké nhu ba toan ¢ot ngin cé trong 2 truémg hop

- P -10712338N,Mm =3693959645N.mm .

ul

- P, =85125 ISSN;MU2 =26862258828N.mm
- B& day 16p bé téng bao vé cbt thép: d* =50 mm.
- Chiéu cao ¢6 hiéu cia tiét dién: d= 4700-50=4650 mm.

- Chiéu cao ving nén & trang thai phé hoai can bang

0.003xE_ 0.003 x 200000
xB, xd=a

b f+0003><E b~ 280 +0.003 x 200000

x0.84x4650 = 2649.59mm

- Cuong d nén thép & trang thai ph4 hoai cin bang :

. ~B,xd' 590,
£=0.003xE, x 2P 103, 2000005 2649-59~0.8x50 =590.54Mpa > 280Mp
a 2649.59

~>Dod6: f =f =280MPa

- Sure khang thiét ké & trang thai phd hoai can bang :
Fo=¢xP = '\G ESJM xa xb)
=0.75%(0.85x30x2649.59 1400) = 70942884N

Ta ci: | o =70942884N > P =10712338N
- 1aco;
P, =70942884N > P =8512518N
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=> Chu kién ph4 hoai déo, xac dinh luong cbt thép thong qua phuong trinh cua
Whitney:

A, xf bxhxf
u = (t)x 2 + 3 h =
© 405 22724118
d-d d
Trong do:
M
o = Mu_ 3693959645 _ 244 e3mm
P, 10712338
M
0, ~ Mz _ 26862258828 _ 11 cs comm
B 8512518
=> Thay vao , ta dugc:
A %280
0754 e o
M8 g5 ZXETEETRC4108
470050 4700
> A’s = -259203mm” < 0.
=> Thay vao , ta dugc:
A %280
8512518 = 0.75 x| ——2 e D0 dFI0AT
3155.62 3% 4700x3155.62
B109.62 g5 2T +1.18
4700-50 4700

> A’g =-210167 mm* < 0.

=> Viy chi cn sirc khang cua bé tong da di chiu dugc tai trong nén ta bb trf cbt thép
theo didu kién cbt thép tbi thiéu nhu da b trf voi phuong doc cau:

- Ta chon thép: ¢32al10.

5522, Thiét ké cét thép dai than tru theo TTGH DB:

% Thiét k8 cdt dai cho than tru theo phirong ngang cau vi ¢6 & P

- Kha ning chiu cat cia thép dai duge xem 12 nho nhét khi goc nghiéng cua vét nut

0 =45° va p =2, do d6 dé don gian trong thiét ké luc cat, bude thép dai s€ tinh trong
trudmg hop nay.

-Lycngang: H .\~ 5154485N

-M, = 26862258828mm =>M = 1(\)&6 = 2686%238828 = 4877816444N.mm

-z
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- L6p bé téng bao vé day: 50 mm => ds =h-50 = 6721-50= 6671 mm.
- Chiéu cao vung nén:

a=d — dzmm%_=4536—\/;5362~2X4877816444 =30.22mm
s § 0.85><fc><b 0.85x30x1400

- KiCm tra diéu kién:

a4, = 0.758, =0.75%2649.59 = 2459.58mm > a=30.22mm. ( Théa diéu kién)

max

- Xéc dinh chiéu cao chiu cat hiru hiéu d :

[ a 30.22
b7 |#936-=" isr0.80
d, =max;0.9d; =10.9x4536  =14082.40 = 4520.89mm

0.72h  [0.72x 4536 3384.00

- Kha niing chiju cit cua bé tdng:
V. =0.083xBx Jf' xb_xd
Trong do:
+ B hé sb chi kha ning cia bétdng bi nit chéo
+ ' cudng dé chiu nén cua bétong
+h, bé rong ban bung hiru hiéu lay bing bé rong ban bung nhd nhit trong chiéu cao dy
+d, chiéu cao chiu cit hiry hiéu.

V., =0.083x2x+/30 x 1400 x 4520.89 = 5754672N

- Yéu cau kha niing chju cét cia thép dai:

\%
Vi=V -V = Vv :%_5754672 =-27466N < 0

- Vay bb tri cot thép dai theo ciu tao, ta chon: 2 nhanh $16 a200:

162x 7

A, =2x =402mm?

v

- Chon khoang cach cét daj theo chu tao:

+ Kiém tra theo diéu kién ciu tao:

SVITH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 299



CHUGNG 5: TINH TOAN TRU CAU GVHD: TS.NGUYEN VAN HIEN

A xf,
0.083xJf. xb,
.
S< min% min(0.8 xd_;600mm )khi———*——<0,1
f xb, xd,

A
min(0.4xdv;300mm)khi . SN
f xb, xd,

L

Trong do ta co:
A, xfy, 402 %280

Ny = 232.12mm
0.083xJf, xb, 0.083x~/30x1400

v
u =___51_5_4,4_85——:0_03mm <1

fxb,xd, 30x1400x4520.89

- A 232.12
4>Vayzsgmin{ 32.12mm =232.12mm

min(0.8x 4520.89;600mm)
=> Ta chon budc cot dai : S =200 mm.
5.6. Thiét ké mong tru

5.6.1. S4 lidu dia chat — thity vin :
Bang 5.21. Tém tit chi tiéu co 1y cua céc 16p dia chat

! , hi C ¢ Yw
Lop dat Loai dat 5 R . SPT
(m) | KN/m (@9) | kN/m
Lép 1A Se;[ 1&n hitu co, xam xanh-xam den, rat 63 5 287 1470 | 12
mem
Lop 1B | Sét 13n hitu co, xam xanh, rAt mém 97| 5.8 183 | 16.50 | 2-12
Lop2 | Sét gdy, néu vang-nau hong, rit cimg 167 38 17.48 | 19.30 | 12-29
Lop3 | Sét ghy, xém den-xém xanh, At cimg-tén | 6.5 | 415 | 16.53 19.00 | 17-20
Lép4 | Catset, x4am-xam nau, TT rét chat o) 187 17.54 | 19.70 | 18-29

Bang 5.22. T hop tai trong tai mat cit day bé

Huwéng doc Hwéng ngang
Mx(KN.m)

4359

7827

6846

5461
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TTGH bB 10298 55 877 9827 | 5299 37340 "

5.6.2. Lia chon cdc thong s6 co ban ciia coc:
- PuongkinhD=1.0 m
- Chiéu dai coc L = 52 m, trong do chiéu dai tinh tir day dai coc dén mj coc la
50.80 m ,chiéu dai ddy dai coc dén mit 16p dét sau x6i 14 0.5 m, chidu daj coc
ngam trong dit 12 50.30 m, chiéu dai phin bé tong coc ngam trong dai coc la
200 mm va chiéu dai phén bé téng dau coc dap b6 1000 mm.

- Chu vi mit cit ngang coc: 3.142 m
- Dién tich mat cit ngang coc: 0.785 m?
- Duong kinh cbt thép doc: 30 mm
- Khodng cach tim dén tim gifta cdc coc phuong doc cdu:d =3.0 m
- Khoang cach tim dén tim gifta cdc coc phuong ngang cdu : d =3.0 m
- Trong lugng riéng cua vat liéu lam coc: v =25 KN/m3.
- Cudng d6 béténg: f,° = 30 MPa.
5.6.3. Tinh todn sirc chiu tii cia coc theo vit lidu:

- Sire chiu tai clia coc theo vat liéu cho bai cOng thure sau (sir dung ¢6t daj X0én):

Qe =9x(0.85x £ x A +1,xA )

- Trong dé:
- =075 : Hé 56 udn doc.
= =30 MPa ' Cuong d6 chiju nén ciia bétbng.

= Ac=0.78m? :Diéntich ciia phén béténg,
= 5§=400MPa  : Cuong do chiu nén cia cét thép.
- A, =0.00565 m? : Dién tich ca thép. (24¢$30)

Qoe = 0.75x(0.85x30x 0.78x10° + 400 0.017 x 10°)
=20110.12kN

3.6.4. Tinh todn sipc chiu tii chia coc theo dit nén:
* Stre chiu tai cta coc theo dat nén dugc cho béi cong thire sau :
Qu =x(0,, xQ, +¢, xQ, ) -7, xW
Véi Q, = q,xA
Q,=q x A,
Trong do:
= 7 :hé s6 nhém coc, theo 10.7.3.10.2 - n=0.75
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L—_—//////
—  Qp: Suc khang miii coc (N) |
—  A,: Dién tich mii coc (m?) |
—  Qs: Stc khang than coc (N) |
—  As:Diéntich bé mit thin coc (m?)
= P hé sb stc khang mili:

Py = 0.5 (trong cat), @,y = 0.55 (trong s€t), (AASHTO 2017)

|

@, he s& strc khang thanh bén:
?, = 0.55 (trong cat), @, = 0.65 (trong sét) (AASHTO 2017)

5 6.4.1. Tinh sitc khdng don vi ctia thdn coc 45):
_Pét cdt : (Tinh theo Reese va Wright) (diéu 10.8.3.4.2)
q, =0.0028xN (v6i N < 53)
q, —~0.00021x(N—=53)+0.15 (v6i 53<N < 100)
+ N: S& baa SPT chua hi¢u chinh, 14y N theo timg loai dat.
_ Pét dinh : (Tinh theo phuong phdp o) (diéu 10. 7.3.3.2)
q, = o S,
+ S,: Cudng dd khang cht khong thoat nudc trung binh (MPa)
Sy=¢+ dxtgp
+ o : Hé sb dinh bam. (10.5.5-3)
- Tinh toan theo cac quy tac trén ta cO két qua strc khang thén coc nhu sau:

_ B6 qua sic khang thanh bén tai 1.5 m ddu coc (Hinh 10.83.3.1-1 _ TCVNN
11823:2017).

-Pay dai coc nam trén mat dét tu nhién
Bang 5.23. Stc khang thén cQc.
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&
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5.6.4.2. Tinh sije khdng don vi ciia mizi cocgp :
- Pit cat: (Tinh theo Reese va Wright) (diéu 10.8.3.4.3)

q, =0.064x N (v6i N < 60)
q,=3.8 (v6i N >60)

N: S6 bia SPT chwa hiéu chinh, 14y N theo tirng loai dit.
- Dit dinh : (2idu 19, 8.3.3.2)

9y =9x8,
- Ta c6: loai dét tai miii coc 13 dinh => Vi stre khang mili coc 1 -

9, =9%8, =9 x 189 49— 1704 80( kPa)
== Q= X Ap = 1704.80 x 0.7854= 1338.95kN.
5.6.4.3. Tong hop sikc chiu téi cia coc (N):
Qi =0.55x1338.95 +3609.03 = 4345.45(kN) = 434.55(T)

- Xét dhy ndi cua coc:
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CHU

+ Trong luong cua ph?m coc ngip trong nudc
W=(25ﬂ10)x50.8x0.785:598.47(kN) }

=> Viy suc chiu tai theo dAt nén cia coc: |
Qy = 0.9x 434.55-59.85= 331.24(T)

—> S0 sanh v6i strc khang cua coc theo vat ligu ta chon stc chiu tai cua coc theo dAt nén

8 thiét ké coc.

Q =331.24(T)= 3312.44(kN)

5.6.5. Tinh todn sb lwong coc.

n:|3><X

Q
Trong do:
_ 1 S6 lugng coc trong mong
V: Téng lyc ding tinh tai day bé 6 TTGH CDL: V = 13337 (kN) ,

Q: Stc chiu tai tinh toan cua coc theo dat nén

!

|

- p:HE s& k& dén anh hudng cua tai trong ngang va momen, p = 1.1+ 1.5 chon |
g =13 ;

R TR T |

e
3312.44

-Chon 6 coc va dugce bb tri nhu sau.

Hinh 5.8. Mit bang bb tri coc.

TRANG 304
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3.6.6. Xdc dinh nji lye ddu coc vq chuyén vi dii coc.
- Xac dinh chiéy dai chiu uén Ly va chiu nén Ly ctia coc:
Ly=L +(+7)xD
L, =Lxcosa
Trong de:
* Lo : Khoang cach tir day b¢ dén mat dét sau khi xoi Lo=0.50m.
+D =Im: Pudng kinh coc.
*L=50.8m: Chiéu dai coc tinh tir day bé.
+a=0°: Géc ngiéng cia coc.
_ {LM =0.5+7x1=7.5m
Ly =50.8xcos(0%) = 50.8m
- M6 dun dan héi ciia bétong : (., = 30 MPa)
B, =0.043x2500"° x+/30 = 29440 Mpa

- Dién tich tiét dién ngang : A = 0.785x 10°mm?
- Momen quén tinh : J = 0.049 m*
5.6.6.1. Kiém tra coc & trang thdi gidi han cuong dg:
- Dai coc duge xem nhuy cung tuyét déi.
- Ta tinh to4n trong hai mit phing nhu hinh ve,
No

My Mx

lm
Lm

Ln

DT O

Hinh 5.9. So db tinh ndi luc coc.

a) Tinh cho rwong hop ngang cdu:
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* Tai trong tinh todn & trang thai gi6i han cuong dd 1 ¢6 lyc nén max

P =11692(kN)

H =0

y

M, = 4359(k N.m)
* Hé phuong trinh chinh tic dé xac dinh chuyén vi tai day bé la:

£, XV -+, XU+ T, XW =N,

I, X V4T, XU+, XW =T,

I, X VAT XU+, XW =M,
- Wy,o ! chuyén vi ngang, chuyén vi thing dimg, goc quay cta bé quang diém O (trong
tam hé toa d0 tinh toan tai day b¢)
- 1y : phan lyc trong lién két i do chuyén vi don vi tai lién két k ghy ra
+ Tinh cac hé¢ 36 Tik

A,
T :Exzi#x cos’ B,

Ni

£ :ExziALxsinZBi +12><E><Z—$ﬂ><coszBi :

Ni Mi
A, 2 T
s :Elef—xyi x cos” P, +4><Ex211—
Ni Mi

r. =1, =E><Zf‘~><sin[3xcos|3 = 0

uv
Ni

tyw=Twy =0 (do coc b tri ddi xtmg nén 2yi = 0)

A : J
£ == EXZT‘—X y, xsinp; x cos 3, —6><E><Ei—2—><cos[3i

Trong d6:
+ B, = 0°
+E : modun dan hdi cia coc 14y gin dung bang modun dan hdi ctia bé tong lam coc.
B, = 0.043x 2500 x /30 =29440 MPa
_> Sau khi giai hé phuong trinh trén ta dugc Kkét qua sau:

Bang 5.24. Bang tbng hop cac hé s6 (I'ik )phuong ngang cAu.

Pl | 0785 . 0.0155

TRANG 306
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P2 0.785 50.8 1 0 0.0155
P3 0.785 50.8 I 0 0.0155
P4 0.785 50.8 1 0 0.0155
P5 0.785 50.8 | 0 0.0155
P6 0.785 50.8 i 0 0.0155
Téng: 0.0928
Vitricoc | ALy sin% Ai* sin? /LN; cos’i | Ji¥ cos?B; /L3y
Pl 0.0155 0 0 | 0.00011636
P2 0.0155 0 0 1 0.00011636
. P3 0.0155 0 0 1 0.00011636
P4 0.0155 0 0 1 0.00011636
P5 0.0155 0 0 1 0.00011636
P6 0.0155 N 0 N 0 1 0.00011636
2 T (.00837758
Vi tri coc v4 cos?; sin% Ji/ Lomiy y2* Ai/Lni *cos?; N
Pl 9.000 I 0 0.006545 0.13915
P2 0.000 i 0 0.006545 (.00000
P3 9.000 1 0 0.006545 (.13915
P4 9.000 1 0 0.006545 0.13915
P5 0.000 1 0 0.006545 0.00000
P6 9.000 | 0 0.006545 0.13915
2 Tww 0.713661008
Vi trf coc COs; sin; cosi* Ji/L2u; yi(m) | y* sin; ¥ cosi* Ay/Lag
Pl | 0 0.0008727 | -3.00 0
P2 1 0 0.0008727 0.00 0
P3 | 0 0.0008727 3.00 0
P4 1 0 0.0008727 -3.00 0
P5 1 0 0.0008727 0.00 0
P61t | 0 L 0.0008727 .00 0
2 Nuw™Twy -0.031416

=> Thay vao hé phuong trinh va giai hé ta cé :
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0.09276x v+ 0xu+0xw=11692 v = 0.0042812(m)
Oxv+0.00838xu+(~0.031416)xw =0 —> Ju =0.0009319(m)
Oxv+(~0.031416)x u+0.713661x W = 4359 w = 0.0002485(rad)

* Tinh noi luwe tirng coc !
- Luc doc truc hang thix (i) tinh theo cong thirc :

ExA,
N. = ‘x(vxcosBﬁuxsinBi+yi><03xcos[5i)

i

Ni

- Lyc cit ctia hang thir (i) tinh theo cong thirc :

12xEx]J. 6xEx].
Qi:——X—E‘—X—’—x(fvxsin[}i+uxcosBi—yixmxsinBi)~—T—lxm
Ly Ly
- Momen uén 16n nhét & du coc tht (i) tinh theo cong thire :
6EJ. : _ 4E].
o (—vsmBi+ucos[5i—yims1n|3i)—-L—-o)
M M

Béang 5.25. Bang tdng hop lyc doc truc trong coC

Ni Qi
1609.30 33.20
1948.64 33.20

2287.97

1609.30 33.20 -47.88 -47.88 -4827.9
1948.64

Tong 11691.8 | 199.2

% Kiém tra lai theo diéu kién cdn bang lic theo cdc phuong va cdn bang momen :

ZY=0 ZNixcosBi—ZQTixsinBi:Ntt
ZX:O <=> zNixsinBi+ZQTixcosBi:Hn
>M=0 ZNiinxcosﬁifZQTixXixsinBi—ZMTi-——Mn

+Véi: cosp, =1L;sinf, = 0.

Taco:

e ————

SVTH:TRAN QUOC TRUNG MSSV: 1331110076 TRANG 308



CHUONG 5: TINH TOAN TRU CAU

GVHD: TS.NGUYEN VAN HIEN

DN, x1=11691.8 ~ N, =11692kN

2.Q,x1=199.2~Q,
2N XY, xI- 2 M., = 4072.0 - (-287.30) = 43593 » M, =4359kN.m

b) Tinh cho truong hop doc cdu:
* Tai trong tinh todn:
Pl[l =13337(kN)
H =194(kN)
M, =3069(k N.m)
* H¢ phuong trinh chinh tic dé xac dinh chuyén vj tai day bé ]a:
Ty XVAIL, XU+, xw=N,
Ly XVHL, XU+1 xw =H,
r\W ><‘!—'_r\\ﬂl Xu+r\\’“’ XW :Mlt
- u,v,0 : chuyén vj ngang , chuyén vi théng dirng , goc quay cia b¢ quang diém O (trong
tdm hé toa do tinh todn tai ddy bé)
- Tik : phén lyc trong lién két i do chuyén vi don vi tai lién két k £dy ra

* Tinh cde hé s6 ry -

A
r =E XZE_[“X cos® B.
Ni

I, :Exzz—f}i—xsin2 B. +12XEXZ%~XCOS2& .
Ly Lo

. J.
L :EXZ%xxfxcoszﬁi +4><E><Z—L—‘~—

Ni Mi

li

uv

I, :Efo}—xsiancosB:O

Ni

Tvw=Twv =0 (do coc bd tri dbj Xting nén 3’x; = ()

xcosf,

A,
=T :ExE«—‘xx.xsinB.xcosB.—6><E><23
wu 1 i i i 2

bi] m

I
uw

” = . - < Y "
frong do:

+ B, =0°

+E : modun dan hdi ca coc lay gén ding bing modun dan hdi caa bé tong lam coc.

E, =0.043x2500" x+/30 = 29440 Mpa
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—> Sau khi giai hé phwong trinh trén ta duoc két qua sau:

Bang 5.26. Bang tong hop céac hé sb (I'ik )phuong doc cau.

| Vitricoc F@) Ln (m) cos?B i sin?Bi | Fi/Lowi )*cosz[ﬂ
P1 0.785 | 508 I 0 0.0155
Pl 0.785 50.8 1 0 0.0155
P3 0.785 50.8 1 0 0.0155
P4 0.785 50.8 1 0 0.0155
P5 0.785 50.8 1 0 0.0155
P6 0.785 50.8 | 0 0.0155
| S 0.092763563
Vitricoc| AiLni sin’; Ai* sin? /LN; cos? i Ji* cos?B i /L)
P1 0.0155 0 0 1 0.00011636
P2 0.0155 0 0 1 0.00011636
P 0.0155 0 0 i 0.00011636
P4 0.0155 0 0 1 0.00011636
P5 0.0155 0 0 1 0.00011636
P6 0.0155 0 0 1 0.00011636
Y Tw 0.00837758
. it X2*F i / LNi
Vitricoe | x2() sesopl g | /L) | *cos2B
Pl 2.250 1 0 0.006545 0.03479
P2 2.250 1 0 0.006545 0.03479
P3 2.250 1 0 0.006545 0.03479
P4 2.250 1 0 -0.006545 0.03479
P5 2.250 1 0 0.006545 0.03479
P6 2.250 1 0 0.006545 0.03479
Y Tww 0.365797649
Vi tri coc COSi sini cosi*Ji/Lui xi(m) | x* sini * cosi* ALt
P1 1 0 0.0008727 1.50 0
P2 1 0 0.0008727 1.50 0
P3 1 0 0.0008727 1.50 0
P4 1 0 0.0008727 -1.50 0
P5 1 0 0.0008727 -1.50 0

LS e e e,
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CHUONG 5: TINH TOAN TRU CAU GVHD: TS.NGU

P6 I 0
z ruw:rwu

0.0008727
-0.031416

-1.50 0

=> Thay vao h¢ phuong trinh va giaihétaco:
0.00838xv+0xu+0xw=13337

0xv+0.00838x u+(-0.031416)xw =194
O0xv+(-0.031416)x u+0.365798 x w = 3069

v =0.0048837(m)
=>{u=0.002737185(m)
w = 0.000520068(rad)

* Tinh ngi e fitng coc .
- Lye doc tryc hang thit (i) tinh theo cong thire :

N = ExAi

1

><(V><cosBi +uxsinf, +x, xwxcosﬁj)
Ni

- Luwc cét cua hang thtr (i) tinh theo cong thire :

Q, zl—z—xig—ﬁx(-vxsinﬁi +uxcosf, —x. xcoxsinﬁi)_6—>i~LE3—><—Ji~xm
M M
- Momen ubn 16n nhét & ddu coc thir (i) tinh theo céng thie :
M; = 6]?* (-vsinB, +ucosp, —x.wsin B.)— 4B, o
LM LM
Bang 5.27. Bang téng hop lue doc truc trong coc

STT X; N; Qi Mty Mbpn Nu x Xp
1 1.5 2577.95 32.35 21.09 -221.51 3866.9
2 1.5 257795 32.35 21.09 -221.51 3866.9
3 1.5 257795 32.35 21.09 -221.51 3866.9
4 -1.5 | 1867.81 32.35 21.09 -221.51 -2801.7
5 -1.5 | 1867.81 32.35 21.09 -221.51 -2801.7
6 -1.5 | 1867.81 32.35 21.09 -221.51 -2801.7
Téng 13337.3 | 194.1 126.6 | -1329.1 3195.6

* Kiém tra lai theo diéu kién can bang luc theo cdc phuong va cén bang momen :

% Yoon
Z X v

>M=0

A P RN .

/_‘iiixpuspi—&,\gﬁxsmﬁi=Nn
D X=0<=> ZNixsinBi+ZQTixcosBirHu
ZNixXixcosBj»«—ZQTixXixsinBinMTi~——M“
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4+ Voi: cosP, =1;sinp, ={}.
Taco:

3 N, x1=13337.3~N, = 13337kN
3 Q,x1=194.10kN = Q, = 194kN
>N, xX, x1-> M, =3195.60-126.60= 3069.10 ¥ M =3069kN.m

5.6.6.2. Twong tu ta tinh todn cho TTGH SD. Ta co :
a) Phuwong ngang cau:
- Tai trong tac dung 1én hé coc theo phuong ngang
P! = 7466(kN)
H, = 596(kN)
M, =5461(k N.m)

Bang 5.28. Bang ndi luc coc theo phuong ngang cau.

STT Yi Ni Qi Mrn Mbpn Nn X Yn
1 3 645.38 99.27 287.74 -456.78 -1936.1
2 0 | 124433 | 9927 287.74 -456.78 0.0
3 3 184328 | 99.27 287.74 -456.78 5529.8
4 3 645.38 99.27 287.74 -456.78 -1936.1
5 0 | 124433 | 99.27 287.74 -456.78 0.0
6 3 184328 | 99.27 287.74 -456.78 5529.8

Tong 7466.0 595.6 1726.5 -2740.7 7187.4

* Kiém tra lai theo didu kién can bang luc theo cac phuong va can bang momen :
ZY=0 Z:Nixcos[ii—Z‘mesinfyi=Ntl
> X=0<=> ZNiXSinBiJrZQTiXCOSBi =H,
> M=0 ZNiinxcosBidZQTixXixsinBi—ZMTi=Mn
+Véi: cosp, =1Lsinp, =0.
Taco:
Y N, x1=7466kN ~ N, = T466kN

3 Q,x1=595.6kN ~ Q, =596kN
YN XY, x1- 3 My, = 7187.4 —1726.5 = 5460.9 = M, = 5461kN.m

b) Phwong doc cdu:
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* Tai trong tac dung 1én hé coc theo phuong doc

P = 8361(kN)
H =156(kN)
M, =2318(kN.m)

Béng 5.29. Bang noi luc coc theo phuong doc cau.

GVHD: TS NGUYEN VAN HIE}

STT Xi N; Q; Mr, Mpn Nux Xu
1 15 1 1665.09 | 26.03 20,99 | -174.24 2497.6
2 1.5 ] 1665.09 | 26.03 2099 | -174.24 2497.6
3 L5 | 166509 | 26.03 | 20.99 | -174.24 2497.6
4 -1.5 | 112207 | 26.03 20.99 | -174.24 -1683.1
5 -1.5 1112207 | 26.03 2099 | -174.24 -1683.1
6 -1.5 [ 112207 | 26.03 2099 | -174.24 -1683.1

Tong 8361.5 156.2 1259 | -1045.4 2443.6

* Kiém tra lai theo didu kién can bang luc theo cac phuong va can bi‘mg momen :
ZY&O ZNixcoth—ZQTixsinBixNlt
D X=0 <=> 2N, xsinp. +2.Qp xcosp, = H_
ZM:O ZNixXixcosBE—ZQTixXixsinBi%ZMTi=Mu

+ Véi: cosf, =1;sin B, =0.

D N, x1=8361.5kN ~ N, =8362kN
Tach: 12 QX1 =1562kN = Q, =156kN

2N XX x1- 3 M, =2443.6 -125.9 - 2317.6 ~M, =2318kN.m

3.6.6.3. Twong tir ta tinh todn cho TTGHDB. Ta c¢é :
a) Phirong ngang cdu:
- Tai trong tac dung 1én hé coc theo phuong ngang
[ ' = 9827(kN)

1 T = 5290(kN)

M, =37340(k N.m)

Béng 5.30. Bang néi lirc coc theo phuong ngang cu.

“ STT Yi N;j

Q Min | Mon | NaxY,
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GVHD: TS.NGUYEN VAN HIEN

CHUONG S: TINHTOANTRUCAU____ s

1 3 | 281543 | 883.13 | 268331 | -3940.13 | 84463

2 0 | 1637.89 | 883.13 | 268331 | -3940.13 0.0

3 3 | 609122 | 883.13 | 268331 | -3940.13 | 182737

4 3 | 281543 | 883.13 | 268331 | -3940.13 | 84463

5 0 | 1637.89 | 883.13 | 268331 | -3940.13 0.0

6 3 | 609122 | 883.13 | 268331 | -3940.13 | 182737
Téng 0827.4 | 5298.8 | 16099.8 | -23640.8 | 53439.9

* Kiém tra lai theo diéu kién can bang luc theo cac phuon

ZYzO Z‘Ni><cosBi—ZQTi><sinBi:Ntl

g va cin bang momen :

ZX=0 <=> ZNiXSinBi+ZQTiXCOSBi:HLt
ZMzO z:Ni><Yi><cosBi—~Z:QTi><Xi><sinBi—Z:MTi=M[L

+V6i: cosP, =1L;sinP, =i,
Taco:
3 N, x1=98274kN = N, = 9827kN

Y Q,x1=5298.8kN ~Q, = 5299kN
YN, xY,x1-) M, =53439.9 16099.8 =37340.1~ M =37340kN.m

b) Phuong doc cau:
* Tai trong tac dung lén hé coc theo phuong doc
P* = 10298(kN)
H, = 55(kN)
M, =877(kN.m)

Bang 5.31. Bang ndi lyc coc theo phuong doc cau.

STT Xi Ni Qi M Mbn Nn X Xn
1 15 | 181770 | 924 6.03 -63.29 2726.5
2 15 | 181770 | 924 6.03 -63.29 2726.5
3 1.5 | 1817.70 | 9.24 6.03 -63.29 2726.5
4 15 | 1614.80 | 9.24 6.03 -63.29 24222
5 1.5 | 1614.80 | 9.24 6.03 -63.29 24222
6 1.5 | 1614.80 | 924 6.03 -63.29 24222
Tong 10297.5 | 55.5 36.2 -379.7 913.0
- -
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* Kiém tra lai theo diéu kién can béng lwe theo céc phuong va can béng momen
ZY:O ZNixcosBi~ZQﬁxsinBizN”
ZX*-—O <=> ZN].><sinBi+Z:Q,“><cosBi:Hu
M =0 ZNiijxcosBiMZQTixXixsinBi~ZM1,i"::M“

+Voi: cosf, = I;sinf, = 0.

D N, x1=10297.5kN =~ N, =10298kN
Taco: {3 Q. x1=555kN ~ Q, =55kN
2N XX x1- 3 M, =913.0-36.2=876.9~ M, =877kN.m

5.6.7. Kiém todn coc:

5.6.7.1. Kiém tra sirc chiu tdi cia coc.

- So sanh ta thiy & trang théi gii han cuong dé:
Max(N,)=2577.95(kN) < Q = 3312.44(kN)

=> Vay coc dam bao kha nang chiu luec,

5.6.7.2. Kiém todn cuong dp nén dét tai vi tri miii coc:

a) Xdc dinh kich thuée khéi maong qui woéc:

]—T_% f%— N

ic
=
{=}
a
=]

o
I 2 U

|7 g 7\
Lextan(a) Lextan{a) Lextan{a) Lexlan{a)
B1 Al

Hinh 5.10. 56 d tiuh khéi mong qui udc.

- G6c mé duoc tinh theo cong thirc:

N
4
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Trong do

+ ¢, la gbc ma sat trong clia dt nén duge tinh trung binh cho céc 16p dat:

_ 2 (1)
+ ¢, 1a gbc ma sét trong cia cdc 16p dat
+1; chidu day cta céc 16p dét twong ung

X1
Lo o2 @x1) STL06 145090 =

P =TS T 51966

0
10.99 _ 9750

- Theo phuong doc chu:
A, :ax(n—1)+d+2chxtana
- Theo phuong ngang cAu:
B, =bx(m—-1)+d+2xL,xtgo
Trong do:
a: khoang céch tim gifta hai hang coc theo phuong doc ciua=3.0m
n: s6 hang coc theo phuong doc cdu,n=2
d dudong kinh coc, d=1.0m
L. chiéu sdu coc ngam trong dét, Lo =50.8 m
b: khoang cé4ch tim giita hai hang coc theo phuong ngang ciub=3.0m
m: sb hang coc theo phuong ngang cAum =3
=> Thay sd vao tinh ta duoc:

A, =3x(2-1)+1+2x50.8x tan(2.75%) = 9.88m

B, =3.0x(3-1)+1+2x 50.8x tan(2.75%) =13.88m
- Dién tich mong khdi quy ude dugc tinh theo cong thire:

F_=A xB =9.188x13.88= 137.02m*

q

- Momen khang ubn theo phuong ngang cu:

_A xB,' _ 9.88x13.88" _ U G
o 6
- Momen khang udn theo phuong doc cau:
_A’xB, 9.88°x13.88
= 6
b) Xdc dinh kha ndng chiu tai cua dat nén dwdi miii coc:
_ Stre chiu t4i tinh toén cia At nén theo QPXD 45-78 duge tinh nhu sau:
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x1m

2 x(AxbxyH+B><Df><y'H+D><cn)

te
Trong dé:

+mi, my : 1an luge 1a hé sé lam viéc clia nén dit va hé sb diduy kién lam viéc ctia con

trinh tdc déng qua lai v&i nén dit dugc chon theo bang 1.22 (Nén méng, Tran Vin Duic

m=1.1;my=1.

+ ke - hé 36 d6 tin cay, 14y bing 1 déi véi cac dac trung tinh toan ldy tir thi nghiém.

+ A, B, D : gia trj stic chiu tai, 1iy g v6&i goc ma sat trong ctia dat nén 14 11.97° - A-

0.414; B=12.655;D = 5.234.

+ Ds: chiéu sdu chén méng Dy =50.3 m,

+ vy trong lwong don vi thé tich ciia dét tir ddy méng tré xudng,
Yp =19.70(kN/ m?)
+ Y'u : trong lugng don vi thé tich cua ddy mong trd 1én mit dat:

_2.(y;xh) 94996
Y > oh, 51.966

+b: bé rong khéi mong qui uécb=9.88 m

=18.28(kN/ m?)

¢ ¢ luc dinh don v ciia dat dudi déy méng, ¢ = 187 kKN/m?
=> Viy sirc chiu tai cia dit nén dudi miij coc la:

R :l.lxl

11

(0.414x 9.88x19.76 +2.655x50.3x 18.28 + 5.234 x 187)

=3851.01(kN / m?)
¢) Xdc dinh ing sudt dudi day khéi mong qui wdc:
- Trong lwgng thé tich ciia mong khdi qui uéc:

n xFE xL XYy,

v

qu

’yqu = Ytb +

Trong do:

+ ¥y « trong luong don vi trung binh ciia d4t tir miij coc trd 1én :

xh,
Y :_Z*#—!): 18.28(kN/ m?)
T

* Yy :trong lugng riéng ciia bé tong : y, =25 kN /m’

e 186 luong coe, ne =6 coc
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2
+ F. : dién tich tiét dién ngang cta coc F, =X —4— —0.785 m’
+Le : chiu dai coc : Le = 50.8 m
+Vqu : thé tich khdi moéng qui udc :

Vv =F, xL =137.02x50.8= 6960.86(m’)

q

6x0.785%50.8x25 —19.14(KN/ m?)
6960.86

Y 18.28 +
5.6.8. Chuyén tdi trong vé trong tam ddy mong qui wée va kiém todn.
5.6.8.1. Trang thdi gioi han cuong aol:
* Ta ldy ndi luc truong hop xép tai trén tAt ca cac lan dé dat lyc nén va momen doc cau
16n nhat.
- Téai trong thiing dirng tinh toan theo phuong doc cau:
Ni =P, +1.25%7,, * vV, =13337+ 1.25%19.14%x6960.86 =179878(kN)
- Tai trong ngang tinh todn theo phuong ngang cau,
H;‘y =H, =0
- Tai trong ngang tinh toan theo phuong doc cu:
H! =H,_=194(kN)
- Momen tinh toén theo phuong doc cau

M =M, +Hj xL, =3069+194x50.8= 12929kN.m

0
- Momen tinh toan theo phuong ngang ciu

M! =M _+HY xL, =4359+0x50.8=4359kN.m

0
- Ung suat nén 16n nhat:

: _Eg_+ng M3XH179878+12929+4359
m TR W, W_ 137.02 225.53 316.38

qu d

-Ung suft nén nho nhit:

—1372.87(kN/ m?)

it N_[tt tt
y :NO My _MOX :179878 12929 4359 :1252.61(kN/m2)

e TR w, W, 137.02 22553 316.88

qu

-Ung suét nén trung binh:

ma

G _+o_.  1372.87+1252.61
o= x2 min_ _ 5 :1312.74(1(N/m2)

* Kiém todn vng sudt dudi ddy mong:

e S P
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O <1.2x REI
- Diéu kién kiém to4n: G, <R,
min > O

Omax =1372.87 <1.2%3851.01 = 4621.21(kKN / m?)
- Thay vaota c6: yo, =1312.74 <3851.01kN / m?)
O i = 1252.61(kN/m?*) > 0
=> Vdy théa didu kién kiém toon,
3.6.8.2. Trang thdi gidi han dgc biét
* Ta xét trudng hop xép tai trén % ciu 14y momen ngang cu 16n nhét.
- Téi trong thing ding tinh toan theo phuong doc ciu:
Ny =P, +1.25x Vou X Vo, =10298 +1.25%19.14 % 6960.86 = 176838(kN)
- Tai trong ngang tinh toan theo phuong ngang ciu,
H;‘y =H_ =S55(kN)
- Tai trong ngang tinh toan theo phuong doc ciu:
Hy =H_=5299(kN)
- Momen tinh toan theo phuong doc ciu:
Mg, =M, +H{ XL, =877 +5299x 50.8 = 270054 kN m
- Momen tinh toan theo phuong ngang cu :
Mj =M + H(’;y xL _ =37340+55x50.8 = 40157kN.m

- Ung suat nén 16n nhit:

Ny Mg MY 176838 270054 40157
= =%y ok o + +
max R W W 137.02  225.53 316.88

qu d

o =2320.84(kN/ m?)

- Ung suat nén nho nhét:

Ny Moy M{, 176838 270054 40157
"™ OF, W, W, 137.02 22553  316.83

qu

8)

=260.26(kN / m?)

- Ung suét nén trung binh:

+ - . .
o = Cnss : Cpin _ 2320 842+ 260.26 _ 1200.55(kN / m?)

* Kiém todn itng sudt duedi ddy mong:
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c  <12xR
max 1I
- Piéu kién kiém toan: 1o, <R

c. >0

min

o, =2320.84< 1.2x3851.01=4621.21(kN/m?)
> Thay vao ta ¢6: { o, =1290.55 < 3851.01(kN/ m?)
o =260.26(kN/m*)>0
—> Vay théa diéu ki¢n kiém todn.
5.6.9. Kiém tra dp liin.
- Tai trong thing dimg tinh toan: N =P, = 8361(kN)
- Py luc thing dimg tai day dai coc duoc td hop & trang thai gi¢i han st dung.
- Trong lugng coc :
3 Q,, =nxL xF, xy, =6x50.8x0.785x 25 = 5984.73(kN).
- Ung sut do tai trong théng dimg gay ra dudi dé moéng:
_ Ntc;Qm - 83611“;75_%?24'73 _ 104.70(kN / m?)

qu

o

> Ung suét gay lun dudi day mong:

o, =0 =104.70(kN/ m?)=10.47(T/ m*)
- Ta chia dét duéi miii coc thanh céc 16p c6 chiéu day 2 m dé tinh lun. Piém tinh lun bét
déau tir ddy mong.

- D6 bién dang trong tirng 16p dugce tinh theo cong thirc:

S = EL xo . xh
1 El Z1 1
Trong do:

+Si : d6 lan 16p dét phén t6.

+ by : chidu day 16p phén td thir i.

+o, (T/ m?) :Ung sudt tai vi tri gitta 16p phan t6 do tai trong gy lun gy ra
4+ N; (bia/30em) : Tri s6 SPT dic trung cho 16p phén tb.

+ B, :HE s tinh tir hé sb poison clia dét theo cong thirc sau :

2
p=1-22E

(pn 12hé sb Poisson)
>Taco: +Détcat:p=0.76

/
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+Dét sét p=0.57
+ Dt sétpha B = 0.43

+ E. : Modun bién dang ciia dit :

N,
E, =766 x— (T/m?)
’ 10

=> P36 lin téng cOng cla nén dit dudi ddy mong duge x4c dinh:
S=>S
- D¢ 1n cho phép ciia ¢ong trinh la:

[S]=1.5VL = 1.5v35.2 = 8.90(cm)

- Chiéu sau 16p dét tinh [un dude xac dinh tai vi tri (tng suét do taj trong ban thén 1or
hon 10 lan tng suét do tai trong ngoai giy ra.
- Vi 56 liéu thi nghiém lép duéi day khéi moéng qui wdc khong da do dai tinh lan nén ta
xem nhu I6p cudi cling sau vo han,

o, : img sut do tai trong ban than dét nén gdy ra (T/m?)

o, :Ung suat do tai trong giy lun :

o, =0=104.70(kN/m?*)=10.47(T / m?)

Zi: d6 siu diém tinh Gng sudt tinh tir ddy méng (m).

B : bé rong day moéng khdi quy wéc. (m)

K : hé s phu thudc ty sb Z/B.

¥, : Trong luong riéng ddy ndi cua céc 16p phan t8. (T/m?)

Bang 5.32. Bang phan bé g suit trong dét.
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'CHUONG 5: TINHTOANTRUCAU ___ e

Lopaht | y | hi | Dibm | hxy 0, Zi e | ki | O 0,/0,
0.97 E 1.940 1940] 2 0203 | 0922 [ 9.649 0.201
0.97 | 4 1940 3880 4 0405 | 0.785 | 8219 0472
0.97 ol 6 1940 5820 6 0608 | 0.650 | 6.802 0.856
0.97 I 1940  7.760] 8 0810 | 0.531 | 5561 1395
0.97 ol 10 1940  9700] 10 1013 | 0416 | 4353 2228
0.97 IE 1940 11640] 12 1215 | 0347 | 3637 3.201
097 2| 4 1940 13.580] 14 1418 | 0279 | 2920 4.650
0.97 2| 16 1940 155200 16 1620 | 0227 | 237 6.528
0.97 2| 18 1940 17.460] 18 1823 | 0.187 | 1953 8.938
0.97 2| 20 1040 194000 20 2025 | 0.149 | 1.561 12.431
s 0.97 ol 22 1oa0| 21340 22 2228 | 0133 | 1.389 15369
0.97 | 24 1940 232800 24 2430 | 0.116 | 1216 19.139
0.97 2l 26 1940 252200 26 2633 | 0100 | 1.044 24.152
0.97 | 28 1940  27.160] 28 2835 | 0083 | 0872 31,145
0.97 2l 30 1940  29.100] 30 3.038 | 0.069 | 0.723 40270
097 ol 32 19a0]  31.040] 32 3240 | 0064 | 0672 46.193
0.97 EL 1940 32980 34 3443 | 0.059 | 0621 53.081
0.97 ol 36 1940 34920 8 0810 | 0.531 | 5.561 6.280
0.97 2| 38 1940 36860 9 0911 | 0472 | 4941 7461
097 2l 40 1940  38.800] 10 1013 | 0416 | 4353 8.914
0.97 2| 42 1940  40740] 11 1114 | 0382 | 3.995 10.198
Bang 5.33. Bang tinh lun
Zi(m) | Hi(m) | o,(T/m’) | o, (T/m®) | N; B, | E(T/m*)| S/(m)
0 > 9.649 8.934 23 |1 0.57 1762 0.00578
2 8.219
4 2 8.219 7.510 23 | 0.57 1762 0.00486
6 6.802
8 2 6.802 6.181 22 1057 1685 0.00418
10 5.561
12 ) 5.561 4957 25 10.57 1915 0.00295
14 4353
16 2 4.353 3.995 21 1043 1609 0.00214
18 3.637
20 2 3.637 3.278 23 10.43 1762 0.00160
22 2.920
24 2 2.920 2.649 30 1043 2298 0.00099
[ - 26 2377

e
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28 2 2.377 2.165 31043 2375 0.00078
30 1.953
32 2 1.953 1.757 14 10.76 1072 0.00249
34 1.561
36 2 1.561 1.475 16 1 0.76 1226 0.00183
38 1.389
40 2 1.389 2.692 50 | 0.56 3830 0.00079
42 3.995

=> D0 Kin tdng cong ctia cong trinh 12: 1.060m <[S]=1.5VL =8.90 (cm)
=> Vay diéu kién vé chuyén vi théa mén,

5.6.10. Thiét ké cdt thép cho dii coc.

‘Hij
—_— I

-~

417 s
P Z 7

g 1000 A 135 1000

e V4

1 7

1

L
|

Hinh 5.11. Cénh tay don tinh c6t thép dai coc.
* Xem dai coc nhu mét dim cdng x0n bi ngam vio try, tiét dién tinh toan di qua mép
cdt va b ubn bdi cac phan luc dau coc khéng niam duwéi chan truy.
5.6.10.1. Thép diit theo phuong doc cau:
a) Thiét ké cét thép:
* Tiét dién tinh todn: F = bx h =10.0x2 = 20(m?)

N, =3x3346.98 = 10041(kN)

- Ta c6 khoang cach tir trong tdm nhoém coc dén mat cit xét 13 1300 mm:
M=10041x0.717 = 7199(kN.m)
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CHUONG 5: TINH TOANTRY CAU e

nx32°

_ St dung thép: 67¢32a150,f =420MPa=> A =67x =53857mm”.

- Chp bétong: f', =30 MPa
- Khoéng cach tir thé chiu kéo ngoai cling cia tiét dién dén trong tm vung ¢t thép chiu

5 . 32
kéo gan nhat 1a: d, =2y, +ﬂ2Z = 250+~§- =266mm

 Chidu cao lam viée cta tiét dién: d, =h—d, =2000- 266 =1734 mm
- Gia st hé sb sac khang ¢ = 0.9

- Chidu cao ving bétong chiu nén:

aed - la7- 2xM
; s $x0.85xf' xb

=1734—\};342— 2x7199000000 _ _ g 19mm
0.9x0.85><30><10000

- Xac dinh By:vi £, =30MPa

B, = 0.85 —gg—sx(f'cHZS) — 0.84

- Chidu cao ving bétong chiu nén trong truong hop cén bang:

B e == 18.19 11 76mm
B, 0.84
_Tinh lai ¢:¢ =0.65+ 0.15x(F -1y = 0.65+0.15x(;"3746 _1)=12.45>0.9
C i

_Chon $=0.9 va phit hgp véi gid tri ban dau

Kidm tra didu kién: < = %;’_46_ _0.01<0.6 (thoa didu kién cdt thép tbi da)

“Tiét dién khéng ché nén dién tich thép duge xdc dinh:
85xf' b 0. :
- 0.85x fcxax 0 85x30>;12%19x1734 116 16

¥

Kiém tra ham lugng cbt thép i thidu:
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~ min[l.ZMcr;ISSMu]

’ a
it [as -5]
2 2
M, =155 =y7, [%Jx().@\/:f: - 1.6xo.67x(£°00():5‘_@ljx0.63\@6 = 24660660429Nr

min[l.chr;I.BMu] nﬁn[l.2x24660660429;1.33x7199000000]
o a - 18,19
fid = 0.9x280x(1734 - =227
¢y( s ZJ ( 2 )
Vay chon thép theo ham lugng thép téi thidy

-Chon 67@332a150 dé bé tri:

=14684.74mm> > 11

2
mx32" _ 53857mm’ > A, =14684.74 mm? (Théa).

A =67x
b) Kiém tra kha nang chiu mikt cia tiét dieén
M, = 8818000000N.mm

123000 xy,

Diéu kién s < T .
5s

Trong d6 :

Tiét dién tinh todn b=10000mm , h=2000mm
HE 56 xét t61 didu kién tiép xtic gitra két cAu va moi trudng xung quanh v, =1
Khoang c4ch tir trong tdm 1ép thép chiu kéo ngoai cing dén mep ngoai bé tdng cbt
chiu kéo gin nhit d_ = 266mm

B =1+ d 266

¢ =1+ =122
’ 0.7(h - d) 0.7 % (2000 - 266)

Médun dan hdi cia bétong:
E, =0.043xy"" x VE'. = 0.043 x 2500 x /30 = 29440MPa

Mbdun dan héi clia thép: E, = 200000MPa

_ 200000

Hé s6 tinh dbi tir thép sang béténg: p = E,
E 29440

[+

Khoang céch tir truc trung hoa dén thé ngoai cuing chiu nén
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A 2xd xb
X =nx—5X 1+———-—1
b nxA,

:6.79X53857x[\ﬁlewmoooo _1]:321'50mm

10000 6.79x 53857
Momen quén tinh ciia tiét dién bétong khi bi nit:

I :bX;3 +nxAsx(ds—x)2

cr

3
_ 10000 "‘3321'50 +6.79%53857x (1734 ~321.50)

— 840752008035mm"

Ung suét trong cbt thép do ngoai lyc gly ra:

(d x) n 8818000000

= x(1734 ~321.50)>< 6.79
840752008035

M
f =—=%x
i I

cr

~100.64N / mm*
Khoang cach t6i thiéu gitra cac thanh thép

123000XY, o4 < 123000x1
B.f ° 1.22x100.64

s=150mm<s_. = 470.46mm

—2%x266 =470.46mm

s <

_. Dim bio didu kién mirt & TTGH sit dung

5.6.10.2. Thép ddt theo phwong ngang cau:

- Do ndi lyc tai mat c&t ngam tinh todn nho hon so v6i phuong doc cAu nén ta dit gidng
thép bé doc cAu dé tién thi cong va gia cong cbt thép.

/
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5.6.10.3. Kiém tra choc thiung dai coc:

N

Q)

Hinh 5.12. Thép xuyén thiing dai coc.

=> Do coc ndm trong vung thép xuyén cia than tru nén b¢ coc khong bj choc thing.
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PHAN 3
THIET KE TO CHUC THI CONG

/
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CHUGNG 1 : BIEN PHAP THI CONG CHI PAO CONG TRINH CAU

1.1. T4 chirc thi cong tong thé.
1.1.1. Céng tac chuén bi, dinh vi hé méng:

Tién hanh don dep, san Ui tao mét bang thi cong.
Dinh vi tim md, tru cAu hai bén bo.
1.1.2. Thi cong coc khoan nhdi:

1.1.3. Thi cong mo:
Cao béc 16p dht yéu, dép dén cao do thiét ké.

Lép dung, dua may khoan dén dé khoan tao 18, lap dit cbt thép, db bé tong coc.
Dao dit hd méng.
Dép bé tong dAu coc, db 16p bé tong tao phing.
Lip dung da gido van khudn, dd bé tong bé coc.
Lép dung da gido van khuon, d6 bé tong than md.
Lép dung da gigo van khuodn, do bé tong tuong canh va tuong dinh.
Dip dét sau md, thi cong bén'qué dd va hoan thién md.
1.1.4. Thi cong tru:
Hai try gitta thi cong gibng nhau.
Véi muc nude thép nhat 12 +17.95 m, myc nuée thi cong +21.01m.
Vi MNTC nhu vay ta tién hanh thi cong try nhu sau:
Dip dao, lam dudng cong vy vao dao.

Lép dyng mdy khoan, dwa may 1én d40 va tién hanh khoan coc, gift thanh & éng vach
bang vira sét. Thi cong db bé tong coc khoan bang phuong phap rit 6ng thang dung.

Ha vong vay coc van thép. Tién hanh dao dt trong hd méng.
Db bé tong bit day bang phuong phép vira dang.

Hut nuéc trong hd méng. Dép dAu coc, lap dyung da gido van khudn d6 bé tong bé

COCw~

D& bé tong than try bing phuong phéap do bé tong tai chd.

_Xf
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1. 1 5. Thl cong ket ciu nhlp

Chuén bj hién trudng nhu lam gian gido, chudn bi bai dé dim va dudng vén chuyi

Lép dyng hé théng truot doc, té hop lao dam trén mé va try 1. T4 hop bao gdm:
lién tyc 2 nhip.

Di chuyén t6 hop lao cdu ra vi tri md, lao td hop sang nhip 1 va cb dinh td hop.

Dung xe goong dé van chuyén dim tir bai chira ra vi tri mé phia sau ctia dan chi
Sau d6 ding xe con trén goong thir 2 ging paldng xich ning ddm 1én va kéo vé phia tru
khi d4u ddm sau dén vi tri Xe goong thit 2 thi ding xe goong co palang xich ning hin d
1&n va tiép tuc di chuyén ra tiép. Khi di chuyen dam ra dén vi tri c4n lap, di chuyén td h
ngang trén ray dat trén tru va nhip dén vi tri g01 cdu thi ha dim xuong.

Tuong ty nhu vy ta lao lip xong hét ddm cia mét nhip.

Lap dit tAim bé tdng day kin dém, sau dé lip dit cbt thép van khuén db bétong b
mit cau (dé cbt thép cho thi cong lan can).

Lao lp cac nhip 2-3 twong ty giéng nhu lao nhip 1.
Sau khi lao xong két ciu nhip tién hanh thdo d& 3 hop lao cAu va hé théng ray.
Thi cong ban mit cau, lan can.
Hoan thién cAu.
1.2. Trinh tu thi cdng chi tiét,

1.2.1. Cong tac chuén bj, djnh vi hd mong:

a. Cong tac chuén bi:
Can b tri mat bing hop Iy dé cong viéc thi cong dugc tién hanh thuan loi.

Cén khéo sat dia hinh hai bén bér song, xem xét huéng gi6 thdi va du tinh thoi gic
thi cong d& 1ap vi tri va ké hoach tap két vat lieu.

Chudn bj mit bﬁng, bai tap két vat liéu nhw: Xi ming, da, cat, st thép...

Xéy dyung hé théng co sé ha ting, hé théng duong cong vu, dudng nodi ba, bai chi
vat liu cho cong trrdmg. Cung cap dién nuéce phuc vu cho cng téc thi cong va sinh hoat

Do cong trinh thi ¢éng cé tinh chét tdp trung va xdy dung trong thoi gian tuong d¢

dai. Do d6 té chirc xdy dung lan trai, nha nghi chd an, sinh hoat cho c6ng nhén vién, xa
dung chd vui choi giai tri, nha vé sinh,
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W/

b. Cong tac dinh vi hd méng:

Véi nhitng mong dat trén can hodc ¢ nhimng chd nude ndng (moéng md A1, A2) khong
¢6 thong thuyén dé xac dinh vi tri tim mb tru ¢6 thé dya trén nhiing ciu tam béng g0, trén
do tién hanh do dac truc tiép va danh déu vi tri doc va ngang cua mong. Pé tranh va cham
trong thi cong lam sai 1&ch vi tri thi nén c6 cac coc dinh vi d6ng cach xa tim modng. Khi do
dac bing mdy, c6 thé dya trén nhitng san dt trén céc coc gd chic chén, dong xung quanh
cac coc dinh vi nay.

V6i nhitng moéng dét & nhiing chd nude sau (mong tru P1 va P2), cbng tac dinh vi
phai lam gian tiép. Tim clia cac try duge xac dinh dwa vao cac duong co tuyén nam trén hai
bor song va cac goc tinh ra theo vi tri cia timg tru (Phuong phap tam gidc dac). Ta phai
tién hanh 1am cén thén va kiém tra bing nhiéu phuong phap & tranh sai s6 anh huong toi

chu tao ctia cong trinh bén trén thi cOng sau nay.

M CAU

Hinh 1.1 Cach xac dinh tim tru cAu bang phuong phap tam giac dac.
1.2.2. Thi cong coc khoan nhoi:

1.2.2.1. Thiét bi phuc vu khoan:

Trudc khi khoan, may khoan phéi dugc bao dudng va van hanh thu dé dam bao khong
bi tryc tric trong qua trinh khoan (phai ¢6 phu tung du phong: miii khoan, cAn nbi...).

Cén khoan phai dugc didu chinh thing ding, do nghiéng cla cin khoan khong dugc
vuot qua 1.5%.

Do ving ngang cua cin khoan cfing nhu cta ghu khoan trong khi khoan khong dugc

vuot qué 2.5¢cm.

-

= F3
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2”(3,”1,0’“61: e B A LA S =

Mdi méy khoan duge b tri & mét khu vuc nhit dinh dé tranh vudng viu trong cf
tac thi cong,

B4 tri khoan trinh twr tir trong ra ngoai tranh tinh trang xe khoan chay trén dau coc nt
d6 be tong xong.

Tim sau chi khoan canh tim trudce khi bé t6ng clia tim trude dat 16n hon 24 tiéng.

1.2.2.3. Khoan tao 16, kiém tra dia tang, kiém tra do sdu:

Khi dua mdy vao vi tri, cén chinh ding tim méc da dinh vi truée d6. Ké kich m:
dam bdo chic chén dam bao khoéng bi lin nghi€ng khi mdy hoat dong.

Kiém tra d¢ thing dimg ciia thap bing 2 bot thuy chuén duge gan & hai bén than the
khoan (trong qué4 trinh khoan cling van lién tyc phéi theo dai hai bot thuy nay).

Sau khi can chinh may xong dung miii khoan pha khoan mot doan sdu khodn 2m
ha ong sinh (6ng véch c6 chidu dai 1a 2m) dé chong sat 1& va mét nude trong khi khoan.

Tién hanh khoan bing mii khoan pha t& cao d6 thiét ké cua coc,

Khi khoan theo d&i dia chit va ghi lai, néu ¢6 khéc biét nhidu so voi tai liéu thiam d.
dia chit thi bao ngay cho chi déu tu va tu vin thiét ké biét dé didy chinh chiéu sau coc.

Trong khi khoan cén kiém tra lugng bentonite phu hop.

Dung dich bentonite 6 téc dung dira mim khoan tiy ddy hé khoan tréi Ien hé duny
dich va cé tdc dung giit thanh hé khoan khong bi sdp, nén lrong moi trieong hop ngimg th
cong do thoi tiét hode ditng qua dém do hét gio lam viée...thi vén Pphdi dam bdo hé khoar,
lubn duoe bom dd‘y dung dich.

Trong qua trinh khoan néu qua ting thim Ion thiy mit nuéc nhanh thi phai nhanh
chéng cho thém bentonite vao dung dich dé chéng thdm.

Thi ¢ong trong myc nuée ngam cao can chi y khong khoan hai tim coc g4n nhau dé

tranh x6ng nudc giita coc no qua coc kia dan dén sat 1& thanh vach,
San khi khoan xong 1An [ tda hagh ha mdi khoau nap B xuong dé keéo hét sinh dat
con lai 1én. Cong doan nay c6 thé [am tir 1 dén 2 13n.

Khi ha miii khoan nlp B vin thao tdc nhu khi khoan miii ph4 nhung khi kéo 1én thi
khéng dugce xoay mili khoan dé tranh sinh d4t lot xuéng lai hé khoan.

Trang 332



CHUGNG 1: BIEN PHAP THI CONG cHi PAO GVHD:T.S NGUYEN VAN HIEN

Dung thuée day c6 treo qua doi tha xudng hé khoan hodc do theo chiéu dai cta can

khoan hay éng db bé tong.

1.2.2.4. Cong tdc cdt thép:

Cbt thép dua vao su dung phéi dung kich thude va chung loai theo ding yéu chu cua
thiét ké.

C6t thép phai dugc thi nghi¢m d& x4c nhan céc chi tiéu co Iy theo dung quy dinh.

Khung cbt thép coc duge ché tao san thanh cdc khung theo dung hd so thiét ké sau d6

dua ra vi tri thi cong td hop va ha xubng do cao thiét ké.

Cong tac ha 16ng cbt thép phai duge 1am khén truong dé giam t6i da luong chat ling
dong xudng day hé khoan cling nhu khé nang sut 10 thanh vach.

Do coc khoan nhoi chiu tai trong nén, cdc moi ndi dung day thép 2mm budc hodc

ding coc thép dé bat : phai tuan thi quy trinh v& méi ndi bude cia TCXD-VN.
Toan bo thoi gian cho cong tac ha 15ng cbt thép khong nén vuot qua 4 gio.

Viéc ha 16ng ¢t thép phai 1am hét strc nhe nhang tranh va dép manh vao thanh hd
khoan l1am sut 1& vach.

Long thép dugc ché tao ding ban vé& thiét ké. 50% sd thanh cbt thép chil (b6 tri cach

khoang) dugc san xudt dai lién tuc va duge noi dua 1én cao d6 miéng 16 khoan va c6 dinh

Vo thanh thép hinh dit trén miéng 16 .

Chi tiét éng thép phuc vu cong tac siéu m kiém tra chét lugng coc, khoan 14y 16 gdm
2 bng dudng kinh 60mm va 1 éng dudng kinh 106mm day Smm duogc ¢b dinh vao 16ng
thép bang céc coc thép. Cac méi ni phai co Colie ren va duwoc siét hét ren, trong 6ng chua
day nudc, 2 ddu day nép kin. Bao dam dng thép thing dung, khong bi vin cong, nghiéng
v.v...Cao d6 dinh éng cao hon cao do day bé 2 m.

Dbi v6i coc dau tién phai dua bng 1én khoi muc nude thi cong dé kiém tra thong cbng,
rat kinh nghiém cho cac coc sau.

D& cho khung cbt thép duge dat ding vao tAm hd khoan, trén khung cbt thép phai dat
s%n céc con ké c6 kich thude phu hop va c6 khoang cach giita cac tAng con ké tlr 2-3m.

Chong nbi cbt thép chi bang day thép bude, dAu nbi cbt thép phai chiu dugc trong
lugng béan than cua cac khung thép tha trude do.

/
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Mbi han chu tao gitra cbt thép dai va cbt thép chi cin dam bao dé kh@g gly ra cl
cbt thép.

Khung c6t thép coc phai ludn duy tri duge khe ho véi thanh bén theo thiét ké, do
can lam cac dung cy dinh vi cét thép, dé tranh Iéch tam, s luvgng dinh vj ¢t thép trén i
miit cit 14 tir 4-6 cdi, ey ly twong dbi thich hop giita cac mit cit dinh vi nén le“iy tr 3-6 m

Sau khi lip khung cét thép xong nhét thiét phai kiém tra cao d6 ddu coa cét thép ch

1.2.2.5. Cong tdc dé bé téng:

Cudng dd chiu nén ciia mau bé tong sau 28 ngay cin duge tang thém 10% so v
cuong d tiéu chuén.

Nhit thiét phai d6 hét be tong trong thoi gian 1 gidy sau khi trén xong nhim tranh hi¢
tugng tic éng dan do tinh lwu dong ciia bé tdng giam dan .

Téc do db be tong thich hgp vao khoédng 0.6m*/phut. Trong 1 giér tdi thidu phai d
xong 4m dai coc.

Trong qua trinh dé bé tong day 6ng dan can dwoc cim sdu vao trong bé tong khén
dudi 2m dé dé phong bé téng chay tir déy éng dan ra khong bi tron 14n dét bun trén bé mé
bé téng coc. Tuy nhién tranh cim siu qué lam bé téng khé thoat khoi éng dan.

Trong quaé trinh dd bé téng cin thuang xuyén thuc hién céc cdng viée kiém tra:

Do cao d6 déng 1én cuia miit bé tdng trong 16 sau mdi Iin 4 xong | xe bé tdng. Tir d¢
xem xét dé quyét dinh murc d6 nhic éng dan lén,

Thuong xuyén kiém tra diy do mit dang 1én ciia bé tong tranh truong hop ddy bj giar
dai ra trong qua trinh do.

1.2.2.6. Bdp dau coc trude khi thi cong bé mong:

Phin bé tong cudi clng trén dau coc thudng ¢6 13n tap chét va bin nén thuong cén
dugc db cao hon téi thiéu khoang 1m so véi cao d$ day bé. Sau khi bé tong da dat duoc dn
cudmg d0 thiét ké, 16p bé tong x4u bén trén va pha“m thira dugce duc bo hét dén cao d6 thiét
ké, sau da dung nudce riva sach mat d4 va cat bui trén d3y coe, phin ?’mg vach thép duge ot
dén mép bé tong dap bo,

1.2.3. Thi cbng mé:
Mb cdu ¢6 ciu tao 1a md chir U, bé md Ia bé BTCT c¢6 chiéu day 2 m nim trén nén

mong coc khoan nhéi dudng kinh Im, hé mong coc ndy c6 ciu tao gém 6 coc.
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Trinh tu thi cong mb bao gdm céc bude sau:
Dung dit dép, 0 to tu hanh chuyén cho dét, may ui san 14p mat bang khu vuc xdy dung

r
~

mao.

Léap dung may khoan, tién hanh khoan coc tai vi tri m, gitt thanh bng vach bang vita
sét. Thi cong db bé tong coc khoan bang phuong phép rut 6ng thang dimg.

Sau khi dd bé tong xong toan bo s6 coc cua try va khi bé tong da cuong do, dap dau
coc, udn cbt thép, vé sinh hé méng, lap dung van khuon bt thép bé mong, Tién hanh d6 bé
tong bé bang gau.

Db bé tong bé mb, dung bé tong M300 db theo ting dot. Bé tong dugc san xuét tai

tram trdn, sau do dugc chuyén bang xe chuyén dung dén bé mb. Trong qua trinh d6 phai

kidm tra (chiéu cao roi ty do, cong tac dam...) chat ché.

Thi cong b md xong, lip dit da gido thi cong c4c bd phén cta md. Cc")ng téc lap dat
van khudn cbt thép, do bé tong ciing tién hanh twong tu nhu thi cong bé mb.

Lép dung van khudn d6 bé tong twong dinh va tuong canh.

Gia b dét ddp & hai bén dAu cau, trude khi dép nén tién hanh hat nude, vét bun va
16p dét hitu co & trén (khoang 1.5m), sau d6 tién hanh dép dét theo timg 16p két hop voi lu

len chat.
Sau khi dép dét xong, d4 bé tong ban quéa do va hoan thién md.
1.2.4. Thi cong tru:
Tru cu c6 chu tao 1a try ddc BTCT, bé tru 14 b& BTCT ¢o chiéu day 1a 2m nim trén

nén moéng coc khoan nhdi ¢6 dudng kinh 2m, hé mong coc nay co cAu tao gdm 2 hang theo

mat cat doc cAu. Tru nay d& phan dim thong qua cac gbi cao su co cAu tao dac biét.

1.2.4.1. Thi cong bé tru:

Sau khi thi cong hét céc coc trong mong tién hanh rung ha coc vén thép. Lép dat hé
thanh gidng.

Db 16p cat dém dén cao do. Db bétong b day ddy 1.5m.

Bétong dat cudong do, hit nuoe hd mong. Lap dt tang khung chéng.

Tréc dac dé 14y cao d¢ dap dau coc. Dép dAu coc, dén gan vi tri thiét ké thi tia, vé sinh

hé moéng, db bétong tao ph?mg day 10cm.

-
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Lip dung da gido, cbp pha, bé méng.

Tién hanh a6 béténg (béténg duoc van chuyén tir tram trén dén vi trf thi cong bi
xe Mix va ding mdy bom bom vio vi trf) két hop véi viée ddm. Sau khi d8 béténg xor
tién hanh lam mat, tao nham tai khép chan tru 38 cher dd bétdng thén tru.

Cém sét chor dé chéng cbp pha théan.

Tién hanh bao dudng bing cach phii cac 16p vii bb co tudi dm.

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

Chd y luén ddm bao ¢6 tim che trong lac dé béténg (phong khi troi mua).
1.2.4.2. Thi céng thén tru.

Thén tru dugc chia thanh tirng dbt twong g véi kha ning thi cong,

V& sinh ¢dp pha than, tra dau chéng dinh,

Tién hanh cit, udn, bo cét thép, lam 1éng thép dinh hinh & mit dét, 1am céc than
gi?mg aé 16ng thép 6n dinh,

Diing xe ciu cdu I@mg thép vao vi tri chén bé, tién hanh ndi budc.
Dung ciu lap dat cdp pha than, lip xong ¢bp pha ndo thi thdo thanh giang & do.

Lép dat cac thanh chéng; cac 6ng nhyua va céc ti buldng dé ¢b dinh khuon va thuér
Tric dac, kiém tra huéng, cy ly, diéu chinh cho ding thiét ké béng cach didu chinh ca
thanh chéng.

Ding keo silicon trét bit cac khe hé ciia khuén, lép cac ké bétdng.
Gan céc nep chi (chd dirng cia bétong)
Tudi nuée vao bétdng than try da 1am nham.

Duing mdy bom béténg bom vao vi tri, bétong dugc db dén Vi tri nep chi, két hop véi
viée dam.

Cha y luén dam bio ¢6 tAm che khi troi mura.
Tao nham bé mat tru, sau d6 bao dudng.
Khoang 3 ngay c6 thé thao cbp pha thén, bdo dudng (tudi nuée lén than tru).

Vé sinh ¢dp pha, tra diu dé chéng dinh véi bétong dé chudn bj cho dot d6 ké tiép.
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1.2.4.3. Thi cong xa mil Iru.
Tién hanh cét ubn, bo cbt thép, b6 trf cac thanh gidng.
Lép dat conxon chit A vao ti thép da cho ¢ phéan than try.
Lip dat céc thép chit I ]én conxon.
Vé sinh cac cbp pha, tra dau lén cdp pha dé khong dinh v6i bétong.

Lép dit cdp pha day da dinh hinh tir truée 6 miit d4t, ding cAu céu 1én, sau d6 han cb
dinh lai.

Tréc doc, léy huong, cu li, cao do.

Ding ddi can chinh chd I véi conxon.

Ldng thép duge l&p dat & mit dAt nhu thiét ké. Dung cAu trén xa lan cdu 16ng thép,
biy vao dang vi tri thiét Kké.

Lip dat cac cbp pha bén con lai. Dung thudce thiy can chinh cbp pha thing dung.

Sau d6 han cac cop pha lai, dung céc thanh thép chéng cdp pha nhim cb dinh cdp pha
va ciing han lai.

Tréc dac l4y vi trf tim gbi va tim xa mi, dung day keo thing dé x4c dinh vi tri duong
tim gbi. Xac dinh cao d6 do bétong.

Dung silicon trét bit kin cc khe hé cia cbp pha, lap cac cuc ké bétong.

Dung méay bom bétong bétdng bom vao vi tri.

Quy thc db 1a do tir gilra ra két hop v6i viée dam. Viée @b bétong xa mil chia lam 2
giai doan.

Sau khi db xong dot 1 (c6 cim sét chd dé dyng cbp pha dd dot 2), tao nham phén tiép

xuc gifta 2 giai doan 6, song song do6 lam mat, bao dudng phf?m con lai.

Theo qui dinh thi cbp pha bén cuia giai doan 1 ¢6 thé thdo sau 3 ngay ké tir lac db (trix
cbp pha day)

Tién hanh thao cbp pha, vé sinh Khudn, tra dau.

Tréc dac 14y chan khuén dot 2, tim doc, ngang, cao do db bétong.

Lap dit khudn, han cac thanh chéng dé cb dinh khudn, ding thudc thiy & chinh cbp
pha cho thing dung, lap c4c ké bétong.

[ ey
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KiCm tra toan dién.
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Tién hanh bom bétong, 1am mit xa mii.
Cém sit che dé chéng truot ddu dim vé phia thap. (1)
Sau 3 ngay ¢6 thé théo cdp pha va tién hanh bao dudng,
Con ¢dp pha d4y thi sau 7 ngay ké tir ngay dé méi duge théo,
1.2.5. Thi cong két cAu nhip:
Céng tac lao ddm bing gid ba chan:
Chuén bi hién truong nhu lam gian gi4o, chuin bi bii dé ddm va dudng vén chuyé

Lép dung hé théng trugt doc, tb hop lao dim trén mé va try 1. TS hgp gdm: Dan i
tuc 2 nhip.

Di chuyén t§ hop lao cdu ra vi tri md, lao té hop sang nhip 1 va ¢é dinh t& hop.

Dung xe goong dé van chuyén dam tir kho chia ra vi tri mo phia sau ctia dan chin
Sau dé dung xe con trén goong c6 gan palang xich nang dam 1én va kéo vé phia trude ki

3

dau ddm sau dén vitri xe gong thit 2 thi ding xe goong c gin palang xich ning nang hi
dim lén va tiép tuc di chuyén ra tiép. Khi di chuyén dim ra dén vi tri cin lp, di chuyén t
hop ngang trén ray dat trén tru va nhip dén vi tri gbi cdu thi ha dim xudng.

Tuong ty nhu vay ta lao lip xong hét dim cia mdt nhip.

Léip dat tAm bé tong ddy kin dim, sau dé lp dit cbt thép véan khuén dé béténg bar
mit ciu (dé cét thép cho thi cong lan can).

Lao lip cac nhip 2 - 3 twong tu gidng nhu lao nhip 1.

Sau khi Iao xong két cu nhip tién hanh thao d¢ 14 hop lao ciu va hé théng ray ta vet.
Thi cong ban mit cﬁu, lan can, 1& b6 hanh.

Hoan thién cau.

1.2.6. Thi cong db bé tong san:

Gla cong cot thép, eia edng chp pha,
Tréc dac, lay hudng, cir i, bé day 16p béténg cin db 20cm.

Han céc thanh st theo phuong ngang céu, ndi thép cho clia 2 dam ké nhay dé chéng
14t dam.
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Chia khodng, dinh vi dé 14i sét, tién hanh lai, 1ai 16p phia dudi 1di dén 16p phia trén.

Han nhiing thanh thép d& ¢b dinh khoang cach giita hai 16p thép cla san.

Lép thép chd ¢ lan can.

Tréc dac 14y bé day 16p bétong can do.

Han cac c¢bp pha bién.

Chuén bi céc thiét bi db bétong: bng db, ...

Kidm tra 1an cubi trude khi do.

D& bétong két hop véi viée dam. Cha y d theo hinh chit chi.

Lam mit, 1am nham phé“ln lan can, c&m sit cho lan can.

Bao dudng: co thé dung nude va vai bb hoiic sir dung sika Atisole E.
1.2.7. Thi cong lan can, lép phu:

Thi cong lan can, 18 bo hanh:

Thi cong I&p dat go lan can dic san.

I&p dat van khudn c6t thép phén go lan can db tai chd.

Lé"tp dit lan can, chiéu sang.

L#p dit van khuon cdt thép, dd bé tong go 12 b hanh.

Lép dit cac tAm dan 1& b6 hanh dac san.

Thi cong 16p vita xi méng trén mat céc tAm dan 1& bd hanh.

Thi cong khe co gidn cao su, thoat nurdc mat cau.

Thi cdng 16p phi mat cau.

Cong tac hoan thign: Son phan lan.

1.2.8. Thi cong dwdng 2 bén diu ciu:

Buée 1: Thi cong nén dudng:

Pao dét, vét hitu co: dAt dao ra cin duge chuyén di dé san lép vao céc khu vyc trang.
Trudng hop cin chuyén xa, ¢6 thé gom lai, dung méy xuc dua ]én xe 0 t& van chuyén. Riéng
doan dip qua rudng sau khi vet 50cm 16p bun trén méit rudng, tién hanh trai vai dia k¥ thuat

roi dép cat day t6i thiéu 80cm.
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a‘ip dét: dét dép nén duqc vén chuén tlr xa dén béng 0

10, dugc san ra thanh tir
16p bing méy i va ddm chit. Chidu day méi op dwoc x4c dinh tiy theo thiét bj dim n
cu thé, Trong qud trinh ddm nén, cin khéng ché do 4m trong pham vi cho phép. Phai Iu
chi y cong tac thoat nuéde trén mit nén, nhét 13 trong trudng hop thi cong vao mua my
Mit nén nén duoc thudng xuyén tao do déc chn thiét dé thoat nudc mit tét.

Hoan thién nén duong: Bao g0m céc cong téc: gat dt thira trén ta luy, san sita m
nén cho ding cao d¢ thiét ké, ddm nén lai néu cin thiét,

Bwéc 2: Thi céng két chu 40 dudng:

Thi cong 16p cip phéi da dim: Lép cép phéi d4 didm cia két chu lam méi cin duc
thi cong thanh tirng 16p, chidu day khong qua 18 cm.

Thi cong cac 16p bé tong nhya: céc 16p bé tong nhya duoc thi cong bing bo thiét t
chuyén ding. Truée khi réi bé téng nhwa Ién mt 16p cép phéi da dim, va c4 trong triron
hop rai 16p bé téng nhwa sau 1én trén mat 1op bé tong nhya trude da bi bam ban, cAn tu¢
nhya dinh bam.

Cong téc hoan thién: bao gdm cac hang muc: son, ké mit dudng, gin dinh phan quang
lép dat ton séng, bién bao. ..

1.3. Mét s6 van dé cin luu y khi thi cong.

Do tuyén vira thi ¢bng vira phéi dam bao giao thong nén trong qua trinh thi cong cér
o cde bién phdp dim bao an toan va v€ sinh m6i trudng cén thiét. Viée thi cong can tiér
hanh theo ddy chuyén, dat diém ting cdng doan. Khéng duge phép kéo dai thoi gian vé
chiéu dai cac cong doan dé. Khi dao hd méng va thi cong cbng thodt nude hay khi mé& rong
nén duong, tham bé téng nhua nhit thiét phai 1ap dat he théng canh giéi dé tao hanh lang
an toan dé dam bao an toan giao théng. Té chire viée didy phéi giao thdng & nhitng vi tri
thit hep mit cht ngang vao gid cao diém dé gdy tic xe.

Khi tién hanh thi cong c4c hang muc dudi nude cin phai dfc bigt luu ¥ dén bién phap
dam bao an toan va tranh gy 4ch tic giao théng durong thuy.

e

Phai phdi hop dong bo giita trinh tir thi edng phan cdu va phin tuyén, thoat nude d
tranh gy can tr¢ gitra cdc hang myc thi céng khéc nhau va dam bio giao thong,

(T

Khi thi c6ng dd bé tong cac khéi dic sin g0 lan can, cin x4c dinh chinh xéc vi tri khéi
d& cOt den va céc 15 ché bu 16ng cot lan can.

Cong téc an toan lao dong, vé sinh méi trudng:

. ng 0
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Phai st dung hé thdng dién thi cong riéng, khong ding chung véi khu dén cu.

Han ché tbi da viéc thi cong ban dém dé khong anh hudng dén sinh hoat cuia khu vuc
dén cu xung quanh.

Vit liéu phé thai phai dugc di doi ngay sau khi thi cong xong tung dot vé db dtng noi
quy dinh.

Khong sit dung clng lac nhidu thiét bi thi cong c6 kha nang gay dn nhu thiét bi khoan

nhdi, may ti... trén khu vue nhé dé han ché murc do on.
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CHUONG 2 : TINH TOAN TH]

ébﬁcmw

2.1. Tinh toan chidu day 16p bé téng bijt day

- Ta 13y cao d6 muyc nuoc thi cong bing véi cao d6 muc nude thong thuyén, Cao dd myc nuéc
cong : +21.01 m.

- Cao d6 mit dét tw nhién tai tim try: +15.99 m,

- Lop bé tong bit ddy duoc x4c dinh tir didy kién: Ap lyc ddy ndi cita nuéc 1én 16p bé t6
phai nhé hon Iyc ma sat giira bé tong véi hé coc va trong lugng I6p bé tong bit day.
- B& day 16p bétong bit day

h,> HSy, ;1m
(n.S,.y, +k.U1)m

Trong d6 ;
+K: 58 coc BICT, K = 6
+ H: chiéu siu cot nude tinh tir day 16p bétong bit day dén muc nudc thi cong
=> H =(7.31+hpq) =(7.3 I+hpg).
+ S :dién tich hé méng, S = (8+2)x(5+2) =70.00m’
* So =(di¢n tich hé méng - dién tich coc)
=> S, =S-kx8§, = 70.00-6x(7x0.5%) = 65.29m’

* ¥, = 2.5 T/m’ (trong hrong riéng bé tong)

* 7, dung trong cua nude, ¥, =1T/m?

*+ v ma sat gitta coc v6i bétong bit day, 1=12T/m?
+ U : chu vi mét coc: U =nxi =3.14m

+1=0.9 (hé s giam tai)

+m = 0.9 (hé s 1am viec)

=> Thay tit ¢4 sé liéu vao chng thire, ta c6:

. (6.19+h,,)xSxy,
M (Mmx8S, xy, +kxUx1t)xm

(7.31+h,,)x70.00x1
<=>h,, >
(0.9><65.29><2.5+6><3.]4><]2)><059
=>h, =193
=> Chon 16p bé tong bit diayday : 2 m.
* Kiém tra cuong dd bétdng bit day chiu mémen uén tic dung 4p luc nude ddy 1én va trong
Iwong bétong de xudng;
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CHUONG 2: TINH TOAN THI CONG GVHD: T.S NGUYEN VAN HIEN
_ Téach 1 dai bé tong bit day rong 1m doc theo dudng tim try theo hudng thugng-ha luu ¢
chidu dai nhip bang khoang cach giita 2 coc véan thép.
- Trong lugng bén thén cua 16p bé tong bit day( BTBD)
q :ybebxb:25x2x1: 50kN /m
Trong do :
+ y, =25 kN/m®: Dung trong cia 16p BTBD.
+ Hy =2 m: B& day cua 16p BTBD.
+b = 1m: B& rong cua dai BTBD dang xét.
- Ap luc ddy cta nude :

G, = yx(H+H,)xb=10x(7.31+2)x1=93.10kN/m

Trong do :
+ v = 10 kN/m’: Dung trong cliia nudce.
+H=7.31 m: Chiu sau cdt nude, tr 16p day mong dén myc nude thi cong.
+b=1m: B2 rong cia ddi BTBD dang x¢t.
- N6i lrc phat sinh trong dam :

Mo =32, :50_—:_3._@“0.002 — _538.75(kN.m) => cang tho trén.

max 2
- Momen khang ubn cta dam :
W = bxh,’ _ Ix2” _ 0.667(m*)
6 6
_ Yéu chu (mg suét kéo phét sinh trong BTBD phai nho hon tmg suat kéo cho phép cua bé
tong:
+ Sir dung bé tong c6 cudng d6 chiu nén: fc=20MPa .

—> [£] = 0.5xy/F", =0.5x+/20 =2.236 MPa =2236 KN/ m?
M, 53875

m

W 0.667
—> Vay 16p BTBD théa man didu kién cudong do .

- Tacb: f, = _ 808.00kN /m? <[f] =2236kN/m’

2.2. Tinh toan cgc van thép
2.2.1. Xac dinh d sdu chon coc van thép.

- Vong vay coc van thép dugce xem 1a tuyét dbi cimg.

Y R S
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- Khi dao b6 1op bun trong vong viy coc vén bang gau ngoam. Ta tien hanh 08 La
ddy. Khi bé tong bit ddy dat cudng d6 ta tién hanh hit bét nude trong vong véy dé thi c¢
ti“mg khung chéng 1. Ta s& tinh chiéu sau cim coc van cho truong hop nay.

-Hb mong lac nay da cé bé tong bit day. Nude trong vong vy da hat can. Coc vén ¢6
huéng xoay quanh diém O tai vi tri dit khung chéng.

- Vi dia chét a d4t tur nhién , khong ¢6 sy phén chia 15 rang gitra cac 16p dit. Nén ta kho
x¢t 61 bude nhay gitta 4p lwe dat gita 2 16p dét lidn ke,

Bang 2.1. 8 lidu dia chit

. . hi C P Yw
Laop dat Loai dat A SP’,
(m) | KN/m? | (d¢) | kN/m?

Lép 1A rSneétnllan hitu co, x4m xanh-xam den, rat 6.3 5 587 14.70 1-2

Lop 1B | Sét 14n hitu co, xAm xanh, rat mém 9.7 | 58 3.83 | 16.50 | 2-1;
Lép2 | Sét gdy, nau vang-nau hdng, rat cling 16.7| 38 17.48 | 1930 | 12-2
Lop3 | Sét gdy, x4m den-x4m xanh, rit cling-rén | 6.5 | 415 | 1653 | 19.00 17-21
Lop4 | Cét sét, xdm-xam néu, TT rét chat 8 187 | 17.54 | 19.70 | 18-2¢

- Gid thiét coc cim vao 16p dét thir dit thir 1A (0=t<6.3m). 1: duoc xac dinh tir didu ki¢
chéng lat quanh tdm 0 ngay tai ting khung chéng 1 nhu hinh vé.

- Chon chiéu cao cia coc van cao hon myuc nude thi cOng 1m.
- Diéu kién dam bao &n dinh chéng lat :
2M, <m¥ M,

Trong do :
-+ ZML : Momen giy 14t. Do ap luc chu dong va ap lue nude.
+ ZMG : Momen gitt. Do ép lyc dit bi déng va 4p lvc nudec.
+m=0.95 : hé 36 an toan (do miii coc vén ngap vao dét Sét).
- Hé s6 vuot tai ctia ap luc dét chu dong:n =12
- Ap luc chit dong cia dit:

+H¢ s6 dp luc dét cha déng 1op 1: 2, = tan*(45 - -2?3) = tan’(45 - 257«\ =10.905

-Hé sb VIOt tai cla 4p lyc dat bj dong : 17,=0.8
- Ap lwe bi dong ciia dat;

+Heé 56 ap Iyc dét bj dong lop 1: 4, = tan?(45 +§) = tan®(45 +%§Z) =1.105
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CHUONG 2: TINH TOAN THI CONG GVHD: T.S NGUYEN VAN HIEN
- Dung trong nudéc: y, =1(T"/ m’)

- Dung trong dAy ndi cua dat:

+Lép 1t y,, =1.47-1=047(T"/ m*)

_ Cuong d6 lyc dinh ciia dét dinh béo hao nude:

+Lép 1: C,, =0.50(T / m”*)

MNTC: 21.01M

LGP DAT 1

Hinh 2.1: So db tinh chidu siu chon coc van thép

* Ap lwe chi dong gom : E1, Eal
- Ap lyc nude: E, = %y" X (5.02):2 =12.60(T / m)
- Ap luc do dat:

Eal - _;—[}/dnl X R‘al ® (227 + t) - 28"1:\ X (2.27 ¥ t) XM
A4

%[0.47 x0.905x (2.27 +r)—2><0.50]>< (2.27 +£)x1.2 =026t +0.591—0.06(T / m)
* Ap lyc bi dong goém : Bul
1
" E, = E[},dnl X Agy X+ zcul]x EX1,

[0.47x1.105x¢ +2x0.50]xx 0.4 =1.20¢ +0.44(T / m)

% Kiém tra diéu kién on dinh chong ldt :
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Z M, < mZ M,
- Ta ldy moment tai diém O n3m tai diém dat tang khung chéng.

- Momen gdy I4t ZML :

GVHD: T.S NGUYEN VAN HIE

ZML = E xz +h, %z, = [12.60x 2x§'02]+[(0.26t2 +0.59t— 0.06)){5.02 +—2mI

=0.17 +2.1£* +3.89¢ + 41.78
- Momen giit ZMG :

DM, =E, xz, = [(1.20;2 +o.4t)x(7.z9+%fﬂ

= 0.80¢" +1.79¢> + 2.92¢
=> Viy ta c6:
DM, <m> M,
& 0178 + 2.1t +3.89t + 41,78 < 0.95[0.806’ +1.79¢% ¢ 2.92t]

& 0.591 + 0,40t +1.12t - 41.78 > 0

< t23.78(m)
=>Chont=3.81 m
- Vily chiu dai coc van thép thire 6 14 12.10 m, Coc ngam vao 16p dét thir 1 14 6.08m.
2.2.2. Tinh to4n coc van thép.
-Thoi diém tinh la sau khi d6 bé tong bit déy va hut hét nuéc trong hé méng ra. Khi d6 pha
tinh todn vong vy vé én dinh v& vi trf va kiém tra @6 bén cac bd phan két cdu cia vong

véy. Lic nay ta tinh coc van nhu hinh V€. Tinh cho 1 m chiéy rong. Vi tri diém A nim céct
bé tong bit day 0.5 m.
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CHUONG 2: TINH TOAN THI CONG GVHD: T.S NGUYEN VAN HIEN

; —
[ )
[ ]
—
- a—@%J VB=5.32 KN
B
S =
S =
E1=12.60 Eal
1 PSS (&
(€8]
[d®)
F"lé i
ET=014 VA=7.42 KN

Hinh 2.2:So @b tinh todn moment udn trén tiét dién ngang coc van.

- Phan lyc gbi:

Va=7420T

Vp=5320T
- M6 men udn 16n nhat:

Mmax=17.80 T.m
- Chon loai coc FSP-IV :
- Mbmen khang udn cia mot dai coc van thép co bé rong 1m theo phuong thing ding W =
2270 om?. Gng suét 16n nhét trong coc cir thép 1a:

5 M_ 17.80x10°
W 2270

- Ung suét cho phép cta thép 1a: [o]= 1900(kG / cmz) >0 = 784.00(kG / sz)

:784(kG/cm2)

=> Viy sir dung loai coc trén dé 1am ho mong

—
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THEP GOC
L100x100x10

Hinh 2.3: Céu tao coc van thép.

2.2.3. Lwa chon bia dong coc van
Phuong phap str dung dé ha coc van ( coc cir Lassen) vao trong dét c4t hiéu qua nhét hién
nay van I3 phuong phép rung. Baa rung sir dung 13 loai NVC-1200SS ciia hiang Nipped

D cc’)céc tc"msé sau :
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CHUONG 2: TINH TOAN THI CONG GVHD: T.S NGUYEN VAN HIEN
Q =6.92 T : Trong luwgng bua .
M = 5000 kG.cm : Momen léch tdm 16n nhét.
o = 1100 (vong/phat) = 115 rad/s
A =8.3 mm
Ta phai kiém tra d& dam bao mot sb didu kién sau dé c6 thé ha coc vao trong dét
+ Piéu kién 1 : Luc kich dong phai du 16n dé ha coc vao trong dit :
Qy>axT

Trong do :
T=ux f,'xh =1.573x1.2x6.08=1148(T)  lyc can cia dat tac dung vao coc
i=l
khi déng dén chidu sau t6i da .
Véi: U=1.573 m: chu vi coc vén thép .
£ = 1.2 t/m? :Jyc ma sat don vi.
h; = 6.08 m : chiéu sdu coc ngam trong dit .
o = 1.0 : Hé s6 ké dén anh hudng dan hdi ctia dit (1dy dbi v6i coc van thép)
=> Thay vao :

Q> axT=0Q, >1.0x11.48 =11.48(T)

- Vi baa da chon :

2 -3 -2 2
q, = Mx@" _ S000x107 X107 XTI _ 67 417 > 11.48T (Thoa)

g 9.81
+ Pidu kién 2 : Pam bao coc déng vao dét hiéu qua:
€ x Lok = A
Trong do:

+&: Hé sb, liy bang 1 dbi vdi coc van thép
+ Qo: Trong lugng coc, bia chin dong va bé bua ,trong do:
Q, =Q+q+q,
Trong do:
+ Q: Trong lugng bua, Q=6.92 T
+ q: Trong lugng 1 coc véan thép, Q= 76.1x12.10 =920.81kg = 0.921T

+ qo: Trong lugng bé bua, qo=0

T 2
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e —— 0 YT T — et i

+A: Bién d¢ dao dong, tra bang 3.10 sach “Thi cbng méng mé try clu” (Truong Dai He
Xay Dung Ha Néi trang 194 )

M 5000
Ex—2 =1x =0.64cm > A =[0.6-0.8]cm
Q, 7841
Loni dat _%'\ Bien do dao dong thich hop A (mm)
\ 86 (L’nuiqmg—‘\ ! v s .
\ . D00 o AL st
\:mg mot phut 3
Lendi cone 300 800 1200 400 800 12000}
R =700 [ =1000 | ~1300 | 700 | —1000 | - 1500
Coc van thép. coc -
ong thép hd chan ¢o _ B _ _ . L
di¢n tich tiél dien A0 =0 10-12 o8
Judi 100~ 150em” l
| —

=> Thoa diéu kién 2.
+ Diéu kién 3 Téng ngoai lwe tdc dong 1én coc phai du 16n, dam bao ha coc va nhé co
dugce nhanh .

Q+q+ q, 2 pF

Q+q+q
M <——+ <,
Qq

+Q: Trong hrong bua, Q=6.92 T
+q: Trong lugng 1 coc van thép, Q = 76.1x12.10 = 920.81kg = 0.921T

+p= 0 : trong lugng céc phan phy tac dung 1én coc

+p=1.5kGlem? : Tri s6 ap luc dé ha coc

+F=96.99 cm® : Dién tich tiét dién coc

+Qa¢=523 T: Luc kich ddng ctia mdy chin dong

+m, =0.15 va n,=0.5 : Hé s8 4y cho coc cir van thép
Q+q+q,2pxF&6.92+0.92121.5x10°x96.99 < 7.84 > 0.145

Thay vao : [<Q+q+qp _6:92+0921

Qd

=> Chon bua nhw trén 1a hop [y .

<n, < 0.15 <05<0.15<0.151<0.5
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TAI LIEU THAM KHAO

GVHD: TS.NGUYEN VAN HIEN

10.

11.

12.

13.

TAI LIEU THAM KHAO

TIEU CHUAN THIET KE CAU TCVN 11823:2017.
TIEU CHUAN THIET KE MONG COC TCXD205:1998

KET CAU BETONG VA BTONG COT THEP TOAN KHOI
TCVN4453:1995

CAU BETONG COT THEP TREN PUONG OTO CUA GS.TS LE DINH
TAM

THIET KE KET CAU NHIP CAU BE TONG COT THEP TREN DUONG O
TO CUA TS. MAI LUU VA ThS. LE HONG LAM.

GIAO TRINH CAU BE TONG COT THEP TAP I VA I CUA PGS-
TS NGUYEN VIET TRUNG VA KS.HOANG HA, NXB.GIAO THONG
VAN TAL

CAC CONG NGHE THI CONG CAU CUA PGS-TS NGUYEN VIET
TRUNG VA KS PHAM HUY CHINH

GIAO TRINH TINH TOAN MONG CQC - LE DUC THANG.
GIAO TRINH NEN MONG CUA TRAN VAN BUC.

MO TRU CAU -NGUYEN MINH NGHIA-DUONG MINH THU.
CAU KIEN BETONG COT THEP-GS.TS NGO THE PHONG.

HUGNG DANTHIET KE MO TRU CAU (TAP II) CUA NGUYEN MINH
NGHIA-NGUYEN VAN NHAM-TRAN BUC NHIEM-NGUYEN VIET
TRUNG.

TIEU CHUAN THIET KE DPUONG OTO-22TCVN-4054-05, BAN HANH
2005.

VA MOT SO TAI LIEU CO LIEN QUAN KHAC.
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