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LOI CAM ON

Trong giai doan phat trién hién nay, nhu cAu vé xay dung ha tﬁng co s& di trd nén
thiét yéu nhim phue vu cho sy ting tradng nhanh chéng cia dat nwge. Trong do6 ndi bat
1én 13 nhu cAu xdy dyung, phét trién mang ludi giao thdng vén tai.

Vi nhan thirc vé tim quan trong clia vAn dé trén, 13 mét sinh vién thudc Trudng
Pai Hoc Giao Thong Van Tai TPHCM., Trong nhitng ndm qua, véi su day db tin tAm
ctia cac Thiy C6 gido trong khoa, em ludn b ging hoc hoi va trau dbi chuyén mén dé
phuc vu t8t cho céng viéc sau ndy, mong ring s& gbp mot phin cong sttc nho bé cua
minh vio ¢dng cudc xdy dung dat nude.

Trong khuén khd d 4n tét nghiép véi dé tai dugc giao 1a “Thiét ké cong trink
cdu duong sdt viept séng, nhip gian don, dam I DUL cing truéc” d3 phin ndo gitp em
lam quen v6i nhiém vy thiét k& mot cong trinh giao thong dé sau nay khi t6t nghiép ra
truedmg s& bét di nhiing bd ngd trong cong viéc.

Két cdu dé 4n ctia em gdm 4 phin:

~  PhanI: Giéi thiu chung
~  Phan II: Thiét ké k¥ thuit
—  Phan III: Thiét ké thi céng
—  Phan1V: T4 chic thi cong

Do thoi gian ¢6 han, trinh d¢ con han ché va lan du tién vin dung kién thire co
ban dé thuc hién téng hop mdt dd 4n 16n nén chic chin em khong tranh khoi nhitng
thiéu s6t. Vay kinh mong quy thily ¢6 thong cam va chi din thém cho em.

Cudi cimg cho phép em dugc giri 151 cdm on chan thanh nhit dén thay huéng din
Th.S V3 Vin Nam va cdc gidng vién trong b mén Xay Dung Dudng S&t Metro d tin

tinh hudng dén em hoan thinh dd 4n nay.

TP. Hé Chi Minh, ngdy... thang... nim 20...

Sinh vién thuc

Tran B4 Khang




PATN: TK CAU BT DUL DAM GVHD: Th.S: VO VAN NAM

MUC LUC
PHAN I: GIOI THIEU CHUNG

CHUONG I: GIOI THIEU VE DU AN..cvvinisrnererersennes R oresssesrsarenssasretss 1
1. KHAT QUAT VE DU AN. 1o rivnsesmies s sssssssssssnses s sssssssssses 1
1.1 Gidi thiéu chung v& 118U chudn cho dU A1 .o.ocvivvre e s 1
1.2 ChL L QU L ereveoereeeeeeessesecessssm s s sessssesmesessenned s sams bR SRt 1
CHUGNG II: TINH TOAN THIET KE CHUNG .vvuuvnnnrssseccsssrssssesnss eveseraseseenas -
1. THONG SO DAU VAD. .ot ssrssssssss s sessesssssssss s s ssesesmacssisisns 2
1.1 Dja ChAt. vorereeecrrecncreonns OSSOSO PPNt 2
1.2 Céc yéu t6 Khi firgng GHC trINE..cov.eveivressris it 3
11T NADE, oo vevvecvessessensesss oot A R 3
11,2 ChE @0 TRIEL. 1revvvveoeessveeeessasssssscenssseseseesessss s s rba s 3
1.1.3 ChE A0 TR, 1eroeeseveeeeeeessersssssss e s eees s smeos s s s bbb SR80 4
1,14 CRE BB ZIO. crrvevvvovreresieeresesesssssesieeseseessssssessssisssens s ssp s s s b5 00 5
1.1.5 TRILY VALL 1ovoevseirecreeenecsssstnissmss s saen st sttt s s e 5
7 TINH TOAN PHUONG AN BO TRI CHUNG. ....ovveeeeeererenissrnsnssessessarsssisssensesens 5

PHAN IE: THIET KE KY THUAT

CHUONG I: THIET KE LAN CAN....ccvenvcrrnrmnssassosessissssons vereesenearesnens veersnsensrarene I
L LAN CAN oo ceees e sveeeeesesesesemesesesessbeses st ass s ssssrer s sessess bbb st 7
CHUONG II: THIET KE BAN MAT CAU...ccconeuerrenn: reereresenensens rereseeneasarenes vesersnens 9
1. TAI TAC TRONG TACDUNG. w.ccvorrrrreersssereaismiirns et 9
9 TINH TOAN COT THEP......oooevvseescsirersesssemessessssssesesse e ressssansssmisssasssassississseassenssnens 9
3 KIEM TRA CUGNG DO VA NUT CHO BAN MAT CAU ...oocrinnniiniisensssssmsenne 13
CHUONG III: THIET KE DAM NGANG ...covvvrcesisinsrsrienes veereareeansnsores reeveveresarsarass 15
T IDAM NGANG. oo esreeresseresseeoseesssssesssasss s ba s st ses bbb bbb st 15
1.1 TALtAC QUM ovuveeversreeereseeeremnesisimssse s es bbb e 16
1.2 Thidt K& COL tREP.cvvvereusrrressissreeessseeesssssssarisesssammsss s sessssss s bbar s s e 17
1.3 Kim toAn dAm NEANE. .....vovvrrererercrnieirere st 18
CHUGNG IV: THIET KE DAM CHU. .ooccrvervensensenns eeesessssmereareseasaseebesassnaressssasasars 20
L D AM CHU . oot e s essesseee st sts st st s e s b e b s see s R b s bbbt 20
1.1, Lira chon KICh thGC cuvveceviiiiiisiisssiemsc st 20
1.2. Xac dinh tai trong the dung 180 dAm chil ..cceeinrisesmresssire 21
1.3. TI0h tOAN NOLITC. 1veviteeerererivecers sttt s s s bbb e b e 23
1.4, TINh t0A1 COLNED 1vevevrireeerireceen e bbb s e 30
141, Tinh cBt thép thUSTIZ. ccovvvereeersveseeesseeersoseermsisssssnrt st 31




PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

1.4.2. TINH CAP DU . corvvoreeerereresessssssesisssssseressserssssessesssisssasissssssossssssasssssssssssssessssessss 32
1.5. BE 11 04D DUL. covuvvereeereeeaee s esessssecsesesesesessecsiessisssan s sssssssssssssssssssissass s 32
1.6. Tinh todn MAL MAL TNZ SUAL. .....ovveeverrereereeiriirie e 35
1.7. K81 1OAN AAM CROirrrrereeeeeeeeeeee et et eseesecessa s b ssns et eb s s s s s b b s e bbbt 49
CHUONG V: THIET KE TRU CAU ..vevvreemrrersensarsssssssssssisessassssssssssssassrssssisssssssses 52
1. THONG SO THIET KB oo veeeeeeeeee e etetessssesssssretass s esss b st ssssssssesessssssssscns 52
1.1. ThONE S8 1U CAU ..o.vvireie e essens st sescses st sis s res bt 52
1.2, TALEAC QUG vevevererivevnsesesssasessssssssssssstssssssrssssess s esse s eresbesas s st ssssresess 53
1.3. Tinh t0An VA b8 tri GOt tHEP. ...vereererisrsrieseeresesesee e erese s siassassssssssses 58
CHUONG VI: THIET KE MONG TRU CAU . covvvrrriressesissssesssssssssssssssessssssssseasonss 63
1. SO LIEU DPIA CHAT,NOILUC TAI DAY BE. ...ccoiiiniiiececiemnenn s s 63
1.1, S8 HAU 1A CHAL. 1vveveveee et tes s vt b benae b erse s bbbt 63
1.2, NOT Igre ta1 dAY DE. .oovviverviriiirri i e 63
2. LUA CHON THONG SO COBAN CUA COC....oovvririririrsiseresisnsesssssssssssssesenns 63 .
1.3, KEBIM LOAN COC.cvivimirimrietiiiiii ettt ettt et 74

PHAN III: THIET KE THI CONG

CHUONG I. TINH TOAN VONG VAY COQOC VAN THEP. ....ccrveurerrerrerssnorsasrnns 80
1. THIET KE COC VAN THEP ....coovivriiiieseverrs e esrseaes s sesaes e svsssesss s ssssssasssenes 80
1.1, Kich thudc vONE VAY. ..ot 80
1.2. BEtONEZ DIt AAY .ivvvirvioriniiciriniriiiiii e e 81
1.3. Tinh toan cQC VAN theP. .ioveriiiiiei e &3
1.4. Kiém tra d bén clia coc VAN thEP. ....ovecveceeeeriisese et ss s rees s ssnes 86
1.5. Tinh toan khung va thanh chéng vanh dai. ......c..ccceereeeevereerereereeeesesessnesiesiesens 87
1.5. Chon blla DA COC VAL L.eiiiiieiicieeiee et et ee it sa e sabs s s 91
CHUONG II: THIET KE THI CONG COC KHOAN NHOL...cooccvvvnreerrescerrersssn 94
1. TEINH TOAN THI CONG COC KHOAN NHOL. ......ooivvveiieeeee s 94
1.1. CONG tAC CRUAT Dl 1ottt st 94
1.2, VAL TBU VA TIEE DI 1o bse b bbb ss e 95
1.3. CONE tAC KNOAIM 10 18, ....cviviiiceeeeeeecr ettt esb s b s es b s s s 97
1.4, CONE tAC Na IONZ THEP. coovoreeeeeeee et ss st s 99
1.5, CONE TAC A8 DB LOIIZ. c.v. et st b s st sb s s st sa s s 100
1.6, Trinh tr thi CONE. ..ovveerieviiiiiii s 100
CHUONG III. TINH TOAN VA THIET KE VAN KHUON PO BE TONG TRU
............................................................................................................................ 104
1. YEU CAU VAN KHUON. ....oovemiereeeeete ettt sese s ss st essssss s nnes 104
1.1. Thiét ké van khuén va cdng tac dd bé tAng b& MONg. ....eeevveeeeeererieeres e, 105
1.2. Thiét ké van Khudn va d0 b8 tONZ trl. .......evveeeeerervereevererereseeeresnesereessersieenian. 109




PATN: TK CAU BT DUL DAM 1 GVHD: Th.S: VO VAN NAM

2. BIEN PHAP DO VA BAO DUGNG BE TONG ......cooviirririsennensiseimesressserinseeneenss 113
1.1. Bi80 PhAP G0 BB NG 1vvvrvvererreerecrernsrssesemsessscssretsnasessssessesessenssssssssssssisssssssasssssns 114
1.2. Bién phap bao dudng b8 tONg .....ocovvreiviiriiniireiismiee s 114
CHUONG IV: THIET KE THI CONG KET CAU NHIP ................. eresssssssssssens 116
1. GIGT THIEU CHUNG. .ovorvvereceeeiseressesesssessessessesssssenesssestsssssssssamssssessesssesssssassssssanes 116
2. DPAC DIEM LAO LAP DAM BE TONG UNG SUAT...ooo o oeeeeoeeerssseeses e 116
3. PIEU KIEN BUA RA GIAIPHAP LAO LAP .......................................................... 116
3.1.Lao Iap DANE SIA 3 CHANL ovoceeerec et e b 117
3.2. Lao lip bAng gid bIANE XICH. ..cuurvverrencreeiermenmcnsesssssisnes s sssasssses 117
3.3. Lao [&p bang gid 10N MON ....everververririereriseeemerirsenes s sscsssesssisoesssss s sessesanes 118
4. CHON PHUONG AN LAO DAM.......ovvvvimmimminnrrinsninns SO 118
5. CONG TAC LAOLAP DAM GIA BA CHAN ......oooverterircvnrirsensesnesensesneesernneens 119

PHAN IV: TO CHUC THI CONG

CHUONG I: TO CHUC THI CONG TRU ..vrureererscrsssasmerssssessesessessasasssees veevssassenes 125
1. CONG TAC CHUANBL......ccevevrenne, OO et 125
2. CONG TAC COCurerreieisvisiresresseiesssssssesssssssessases SN 125
3, THI CONG BE MONG. c..coerrrereesresiesissesssiesesssssessessesssssssssssssssassssesssssssassastascacsassses 126
4. THI CONG THAN TRU ..vvoeeeeeeeestestsssseesessessetssssnsasssssessssssssssssssssssasessessssesorsessans 126
5. THICONG XA MU .....mvmmmrvcrrimnnnrrrnnens OO eOED 127
CHUONG II: TO CHUC THI CONG NHIP ........ cestsesres bt s s nassrsneens veeranes129
1. CONG TAC CHUAN BL...oveereeeeresecss s ssssmsessssssassessassassssbass et ssssssesessessessessnses 129
2. CHE TAO DAM TRONG XUGNG ...vorevevceirieeceeriesiesssesssssesssssssssesessesessessessesees 129
3. VAN CHUYEN DAM VA TAP KET.....cooiereerersenroeesesesmecssenmresenssscsssssersssssssas 130
A, THT CONG NHIP ....ooeveeeeeereeeevestesesses s testssessnssssssss s sssssssasesssssssssssssssessesessssiseis 130
S, THI CONG BAN MAT CAU .ot sssss s s sssstssenssensssscsans 131
6. THI CONG KET CAU TUNG TREN VA HOAN THIEN .....ovvvrnnrrininssririrsnrseenns 131
CHUGNG III: CUNG CAP NHAN LUC VA MAY MOC .....ccoovrrercrcrervenee coremenne 132
LNHAN LUC VA MAY oot essessssssss s eessessssesnesssssess s ssssesssssns 132
DANH MUC BANG
Bang 1.1: S6 gid néng binh quan trén KMt VEC.....ccoimerniiioimneseesss s ssassasns 3
Bang 1.2: Nhiét 9 khdng khi (0C) thdng vao ndm trén Khu virc......coovrvenincninnn, 3
Bang 1.3: Lugng mua (mm) va s6 ngdy 6 mua trén KhU VIC vvvevveereereereerereerievicisennns 4
Bang 1.4: Lugng mua ngay lén nhit (mm) theo cac tan suét thiét ké trén khu vuc.......... 4
Béng 1.5: T8¢ d6 gi6 trung binh va 161 NhAt (M/S)..e.vevrreermerrereerereescisnisisrnsesseesssnssans 5
Béng 1.6: Thong SO VAL LU oottt r et e s et s e s bbb 6
Bang 1.7: H8 s6 phén DROT TBATIE. ....ov.visivsstee et esesrss s ss st ez s 23
iv




DATN: TK CAUBT DUL DAM I GVHD: Th.S: VO VAN NAM

Béang 1.8: Téi trong tdc dung vao AN CHUL c.vveeee e erete et ee s s svss e nrrane 24
Bang 1.9: Momen tiéu chufin va tinh toan giai doan chua d6 ban mt 15 RO 26
Béang 2.1: Luc cét tinh toan va tiéu chudn chwa d6 ban mit ciu. .......... rreeareeeeaneraanenes 27
Bdng 2.2: Momen tiéu chudn va tinh todn giai doan d6 ban mit 10 T 27
Béng 2.3: Lirc cét tinh todn va tiéu chuén giai doan d6 ban mit CALL .ovvvreeirervererenseneenne 27
Béang 2.4: Luc CAL A0 0L TAL TAW. 1vvvsesrecreesiesrereeeeee b e et esss et se et sn e et b st s isaetes 28
Bang 2.5: Momen tinh toan va tién chuAn do HOAt tAT TAU ..vvveeereieeses s reese e serens 28
Bang 2.6 Momen tinh tOAI ....e.cccieiieriiiiinis s e s 29
Bang 2.7: Lrc cit HNh t08N...evueeeeeererrensrerimiiisnissmissinssss e ss s sesssess s s 29
Bang 2.8: Momen tiéu CRUA .t tts s s e s s bk sa s b se bbb e sssasb s 29
Bang 2.9: Luc cit tiéu CHUAIL 11ttt ee e b s e b s re e aas st esarcae e eanns 30
Bang 3.1: Biang momen va luc CAE TGN AL es e essne e essenssscnsens 30
Bang 3.2: Bang xéc dinh cdc yéu t5 va géc cla ¢t thép DUL. ...evvveererivvsssnesssnsenen 34
Bang 3.3: S8 t20 CAP diNh DAIM. +..veervvereerceereeresiesisenisesisssss s ssss s 35
Béang 3.4: Toa dd trong tAm tao cép tai cdc mit CALuveerereeseeeseeteeseessesosssesenesesseenearaseniens 36
Béang 3.5: Tng hop cdc dic trung hinh HOC. ... siones 41
Bang 3.6: Tong hop céc dic trung hinh hoc giai doan 1ién hop. i 45
BANE 3.7: TONGROD 05 « covvvererrirecerissnessresissemseessassersessissssssssmsms o ssssss s sssssssa s ssessonees 46
Bang 3.8: Téng hop AL AL TNG SUAL 1vevveeveiveerenseeetenessermrecbecserssesnas e bbb ss s aassns 49
Bang 3.9: Thong SO AU + sttt ts et es e sb bbb bt se e R b et 53
Bang 4.1: Téng hop tTnh 131 tAc duNg 18N I . covvvvveermecrcrverisiienismmiessisssssssessssssssssenss 53
Bang 4.2: Trong lugng c4¢ hang MUC......cocviieimesiesem s e 54
Béng 4.3: Téng hop tinh ti tai hai MEL CHL.....creecrrerccnniris s 54
BANg 4.4: T8 S8 HOGE tAL. ceeervvvvensieresreeseersresmsesseecessrsssssissssis s ssss s s 55
Béng 4.5: Bang tdng hop momen hoat ti. ..., 57
Bang 4.6: Bang tdng hop ni lwe tai Ginh . oo 57
Bang 4.7: Bang t6ng hop N0i THE 121 AAY (U veererrecrreeiriiriiinsniemi s 58
Bang 4.8: Strc chiut tAl do Ma SAL. .ot 64
Bang 4.9: Tinh hé s phuong trinh chinth tAe. ..o 68
Bang 5.1: Két qua tinh ndi luc QAU COCeueremiireiiessere s et mnbe s sessbs s seasase s m e ecsbas e 70
Béng 5.2: Tinh hé s6 phuong trinh chinh tAC PRTONE AOC cvvvvvererrirerrreeereeresrseserenans 71
Bang 5.3: Két qua tinh ndi luc G40 COC PIONE AOC cvvveveriercrereresseiseermeeesesrisensressesanaes 74
Béng 5.4: Tidu chuin dung dich bentonite .......ccoimrrirmnissesnmrsisisres e, 98
Bang 5.5: Cung AP NHAN TIC..c...cvverrereeseeicririsimsiisssiries st sencessissi 132
Bang 5.6: Cung CAP MAY VA HIEE Bi.vvvrerereeireiererre e 134
DANH MUC HiNH ANH
HAND 115 LN CAM CAUvrrvitses et essetasssressssse s esseeses s ssssba et saasbesoasnsanssessbaresans 7
HINA 125 LA CAIL CAU.vrvererseeeerecaesstsssssmessassasssessessssssssessescsessmesssssassessnsssesinsssssssetastsssesess 8
Hinh 1.3: Tai tdc dung 180 BAN DANE.......civiieceeeencneemiis e s 10




PATN: TK CAU BTDUL DAM I GVHD: Th.S: VO VAN NAM

Hinh 1.4: BAn K& tré0 2 CND cvivvi it ece s st ra s se s sass s sas st 10
Hinh 1.5: Bidu @6 momen ban k& hai canh. .....ccceviiireereneevesmenininsssssiine s s 11
Hinh 1.6: Quy ddi momen va lyc LA eveersreereresseseesreseesesss bt es et et ans s ee s en et r e 11
Hinh 1.7: Miit cit dAm NANG. covveevverrereerrrisissenriensesseseeeesns Deverereseretreree st h st ent s 15
Hinh 1.8: Quy d8i va tinh t0dn D31 IEC. covvvverrcernriiirnrsie s 17
Hinh 1.9: Miit ¢t ngang dAm chilih. ........evvervememsemresmriresecsinnimrasssssssssssssesseess 20
‘Hinh 2.1: So db tinh hé s6 phan phéi ngang dém bién (1 beN). ....ccviviirirrensinressecsreone. 21
Hinh 2.2: So db tinh hé s phan phdi ngang ddm bién (2 bN). .c..coveumrervrmrisereseriviseees 22
Hinh 2.3: So d tinh hé sé phan phdi ngang ddm trong (1 bNY...ovrcermsreremererisirisnerenices 22
Hinh 2.4: So dd tinh hé s6 phén phdi ngang dam trong (2 b&NY.....ccuerreriemssriesissieines 23
Hinh 2.5: Pudng anh huéng momen va lyc CEE LT ZO vvvureirernrerrmresereseresscrsenenisensnenns 24
Hinh 2.6: Pudng anh huwdng momen va lye CAE 1Al L=1,51M, 1oieieevsveienevsassieseeeneemesesnensens 25
Hinh 2.7; Pudng dnh hudng momen va lyc cit tai L=8, 1 1M, .oovvvrvrvinirnimneseneeseninnionenss 25
Hinh 2.8: Pudng anh huéng momen v lyc ¢t tai L=L/2m. .ccooonirriviiiinnnsissmresissisenens 26
Fiinh 2.9: ML CHE R G811 evvcrvevvesioeieennssrsssmne s sesssess s essesssss s sresss o 30
Hinh 3.1:C8t thép dAm Chtl.c.o.ovvevveeeseeeesrcrecmmenessisessissrssssi s s ssesisessssesssssssians 32
Hinh 3.2: Mt cit bd tri ¢4p DUL dAm chil....veceeceevnresiissnmniesesrs s sssssscessmenns 33
Hinh 3.3: Mit cit bd tri cdp DUL doc ddm chil.....ccvveees s s ssssesssessecsni 34
Hinh 3.4: Mit cit 0-0 b8 trf cap DUL tinh d8i......vccrerecrinninssmmnssisisrssssssesssseons 36
Hinh 3.5: Mt cit 1-1 b8 trf cp DUL tinh d8i......cvevrecrmenrcecimnsissnssiesisssssssisssnes 38
Hinh 3.6: Mit cht 2-2 b6 trf cdp DUL tinh @Bi...veevrrcereermireremiisimiessssssisss e 39
Hinh 3.7: Mit cit 3-3 b6 trf cép DUL tnh Gi.....ereveorecerermermmiiiimesssssserssennessees 40
Hinh 3.8: Quy d6i tiét dién 1ién két v6i bAN MAL CAL..vvernrvirercrerericsns b 42
Hinh 3.9: Kich thurdc tri CA. ..uveeeevererecrmmiicsnissnennsns e v s et b b p e en 52
Hinh 4.1; Duong 4nh HUGNE U CAUL c.v.evvvererrereeersereessi s ssssssssssssses s 55
Hinh 4.2; So dd tai tc dung theo PhtoNg NEANE ....cvccvvieimmsieerrnsrses e 56
Hinh 4.3; Mit it cAnh hANg.....oceeorrerirreenercecrins et et 59
Hinh 4.4: Quy d61 tiét didn than tril.....rveereeerecreericsnniearesnns ST 61
IR 4,52 BE t1 COC rvvreereesreeererereetvesssessimessesssnresasssossossssesesssemmsssessesissssssssassssssssanssmsassssenss 66
Hinth 4.6: SO @8 tINN T0AN COC -vvevvecverrecreirsserasssessrsersssssesessesesesssssssssssissssonsasssssasssssssssss 67
Hinh 4.7: So dd tinh t0&n mong KROL. ...vvreeeeeveriveresieerssiscenesessriaseess s ssessessssses 75
Hinh 4.8: Thap choc thlNE. .c.eeceiiiiiiiiireiier et 77
Hinh 4.9: SO @3 tnh thep D8, ...vveevereeeeresssresseeesseesseessesissssssssesss s sssssssssssessssressesss 77
Hinh 5.1; Kich thudce vong vAy coc VAN thép. i, g1
Hinh 5.2; Ap luc 160 16p b t81g it AAY. cvcovuererverrcririrmrssinssiies s ssscssssssssenissen 82
Hinh 5.3: Ap Trc c0C VAN GD2. ..ccocimiemiiinininnsi s sssssssesiesissise s saass e 84
Hinh 5.4: N6i luc twdmg van do ap e chil d0ng gay ra. .o 87
Hinh 5.5: SO 8 vOng vAY €0 VAN thEP. ..o saes 88
Hinh 5.6: Mt ¢t ngang thép chit To...icveeiiminiiiiisessssse e e 90
Hinh 5.7: Ha 608 VACH .....cv.oiiseeeiereeenrece st mssss st sssessenssninnss 101
HANh 5.8: KNOAI T80 18, wereveveeievieeicseeessas s sesesereseensssarsnsss st s rsssssstsnssssssessaenes 102

vi




DATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

TFInh 5.9: Ha 1O0G theP. ..oveevveiverrisrssesssesssmressereeseiserscsensisssisssssmnsssssssssssssasssssssnsssessns 102
Hinh 6.1: DO D8 IOIZ COC. 1evvvrverrrereiessesiesiessesmstsssssssesssssssssesessesesssssisstsssssiessssssssssssssesses 103
Hinh 6.2: Dam dui ¢6 ban kinh dAm hidt qUA 0. 7M. ....c.ceeonreernnerinininemssasiene s 105
Hinh 6.3: Xe bdn chd bé tdng HOWO dung tich 120m3....c..ccercriviniinninnnnss SR 105
Hinh 6.4: CAu tao van khudn thi cong.....cceciveereirreerncnnnmenis revreresenennaenras 106
Hinh 6.5: Bidu d6 4p Irc 180 VAN KRUBIL.......vovnereererierisneneesesneisssressssssss s sssssisssssesnes 107
Hinh 6.6: Mt ct NEANE thAN . .e i s 109
Hinh 6.7: Xe bdn chd bé tong HOWO dung tich 10m>.......cocieiiirirnmcrncennasanes 110
Hinh 6.8: Ap Iuc van Khuon 180 than ti. c.....ecveeeersrsnceessiionsssesssssssssssssansmseses 111
Hinh 6.9: B8 tri van KRUSN 1 CAU. ....ooovvevverreeesnseisercemesecseenne SO 113
Hinh 7.1; CAu t20 I8 3 CHAN coovvcecerreret e resersniensssnnens ettt ren 119
Hinh 7.2: VAN ChUYEN QAN c..ovuiviviireri e cs s s ssesssssessses 120
Hinth 7.3: LAp dAm 180 NIID. ..vrvvvenereermrsssseesmremsesssenssesesissessssssssssssissssssssssssssssssssssass 122
Hinh 7.4: So d3 kiém todn 14t theo phuong dOC...... o eererroceimneeeesresesssessansassaes 123

vii



PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

TAI LIEU THAM KHAO

[1]: Gido trinh Thi cong cdu — Tap 1; Téc gia: TS.Chu Viét Binh; NXB: Giao thong

vén tai, nam 2009.

[2]: Gio trinh Thi cbéng cdu — Tép 2; T4c gid: TS.Chu Viét Binh; NXB: Giao théng

van tai, nam 2009.

[3]: Gido trinh Céc cdng nghé thi cOng ciu; T4c gia: PGS.TS.Nguyén Viét Trung;
. NXB: Xay dung, ndm 2008,

[4]: Gio trinh Tinh toén thiét ké Thi cong cdu; T4c gia: TS.Pham Huy Chinh; NXB:
Xday dung, ndm 2006.

[5]: Tiéu chudn thiét ké ciu 22 TCN 18-79; Bb Giao thong van tai, nim 1979.

[6]: Sb tay thi céng cAu — Tap 1; Téc gia: GS.TS.Nguyén Viét Trung; NXB: Giao

thong vén tai.
[7]: Thiét ké cdu bé tong cbt thép; Tac gia: Pham Vin Thai — Nguyén Binh Ha.
[8]: Tiéu chudn thiét ké bé tong cbt thép TCVN 5574 — 2012.
[9]: Phén tich va tinh todan méng coc; Téac gia: V& Phan; NXB: BHQG TP.HCM.
[10]: M tru cdu; Téc gia: PGS.TS.Nguyén Minh Nghia; NXB: Giao thdng van tai.

[11]; Cée vi du thiét ké cdu bé tong cbt thép nhip gian don (theo quy trinh 22TCN 18 —
79); Tac gid: GS.TS.Nguyén Viét Trung; NXB: Giao théng vén tai, ndm 2002.

[12]: Tiéu chuén quéc gia vé thiét ké mong coc 10304 - 2014,

viii




PHAN I

G101 THIEU CHUNG




PATN: TK CAU BTCT DUL DAM I GVHD: Th.S: VO VAN NAM

CHUONG I: GIOI THIEU VE DY AN

1. KHAI QUAT VE DU AN,

1.1 Giéi thigu chung v& tiéu chuén cho dy an.

Trong phin thiét ké dd n nay sir dyng tidu chuén nganh 18 -79 dé thiét k¢, va
tham khao thém mot sb tiéu chuin khéc nhw 13: tiéu chudn bé tong 5574-2012; tiéu
chuén ¢bt thép 5575-2012, tidu chudn thiét qudc gia vé thiét ké mong coc 10304 -
2014....

1.2 Chi tiét du 4n.

" Tuyén dudng sit song song trong twong lai ciing véi Qubc 1 14 (dwdong Hb Chi
Minh) 13 tuyén dudng sét duy nhét nbdi Ty Nguyén v6i khu vyc phia Nam va Da
Néng. .4 canh cira gitip két ndi va phat trién toan bd khu virc Tdy Nguyén rong l6n.

Séng Dik Bla nim trén dja phan TP. Kon Tum. Québc 16 14 di qua Tp. Kon
Tum va dong song Dik Bla. Tp. Kon Tum cling nhu chinh pht quyét tam xdy dung
cAu Dak Bla. Mot phin 1a gitip viéc giao thong tr& 1én thudn loi, mat khéc giup canh
quan thanh phé thém sinh dong va phat trién hon.

L3 mot trong nhitng ndi dung dau tu quan trong trong Quy hoach tdng thé phat
trién kinh té - x& hoi ving Déng Nam B dén nam 2050.

~ Dy an cdu qua song Pik Bla (Tir phudng Théng loi di x& Pik Ro Wa, thanh
phé Kon Tum). Dy 4n c6 tdng mirc dau tu la 296 ty ddng tir ngudn vén dau tr va cac
ngudn vén hop phap khéc. Pham vi dau tu tir diém dau giao dudng bao khu dén cu
phia bic thanh ph thudc dia giéi phuong Lé Loi.

Thiét ké bé tong cbt thép du tmg luc: 5 nhip.
+ M&di nhip dai 33m.
+ Khé duong: 1435mm.
+ Thoi gian thue hién hién dy an tir giai doan 05/2019-09/2020.
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PATN: TK CAU BT DUL DAM I

GVHD: Th.S: VO VAN NAM

CHUONG II: TINH TOAN THIET KE CHUNG

1. THONG SO PAU VAO.

1.1 Dia chit.

Lép 1: Bin sét miu x4m niu c6 1An thye vat & trang thai déo mém, nhiio. Lép dét

niy xut hién hiu hét & c4c 16 khoan va c6 bé ddy trung binh 14 7— 8 m.

-+
+

+

D3 sét: B=0.8

Trong lugng thé tich vw = 1,738 T/m’
Dung trong ddy ndi v’=0.812 T/m’

Luc dinh ¢ =0.125 (KG/cm?)
Géc ma sat trong =710

Gid trj SPT n=1-4

Lép 2: Bin sét pha cat min, trang thai mém. Lép nay xuét hién & tAt ca céc 16

khoan v4 ¢6 chiéu ddy trung binh tir 13.2-29m.

+

+

_i_

Dg sét: B=09

Trong lwgng thé tich vw = 1.407 T/m?
Dung trong ddy ndi v’=0.404 T/m*

Luyc dinh ¢ = 0.207 (KG/cm?)
Géc ma sat trong ¢ =490

Gié trj SPT n=1-5

Lép 3: Sét pha ¢4t min mau ndu x4m, trang théi déo mém. Lép ndy xuit hién &

tht ca cac 15 khoan va c6 chiéu day trung binh tir 16.6 - 19m

+

-+

Pé sét: B =0.65

Dung trong dy ndi vy ’=0.979 T/m?
Trong luong thé tich ¥ = 1.959 T/m?
Luc dinh ¢ = 0.493 (KG/cm?)
Géc ma sét trong ¢ =150’

Gi4 tri SPT n=3-12

Lép 4: Sét mau xam xanh chuyén sang mau niu vang, trang thai nira ctmg dén

ctmg. Lép dét nay xuéit hién & tht ca c4c 18 khoan va ¢6 chidu day trung binh tir 4 - 15.6m
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+ Do sét: B=0.7

+ Trong legng thé tich Yw = 1,853 T/’

+ Dung trong déy ndi y’=1.018 T/m?

+ Luc dinh ¢ =0.032 (KG/ecm?)
+ Géc ma sét trong ¢ = 23052

+ Giatri SPT _ n=29-42

1.2 Céc yéu t6 khi tuong dic trung.

1.1.1 Néng.
Khu vye ¢6 rat nhidu ning. Trong cic thang mua kho tir thdng XI dén théng V sb

gidr ning vugt qua 200 gid/thdng. Cdc thang it néng la thdng VI va thang IX g véi 2

cuc dai cia lugng mua va lugng may.

Bang 1.1: S6 gio ning binh quén trén khu vyre

Thang | I I |V |V | VI|VI|VI|IX| X | XI| XII

Sb gity | 244 | 246 | 272 | 239|195 | 171 | 180 | 172 | 162 | 182 | 200 | 223

1.1.2 Ché d nhiét.
bic diém ndi bt trong ché @6 nhiét ctia khu vue 13 nén nhiét d6 kha cao, nhiét

d6 trung binh ndm khoang 27°C, nhiét d¢ trung binh cao nhit tuyét ddi 1a 38.3°C va
nhé nhét tuyét déi 13 13.2°C, chénh léch trung binh thang néng nhét 1a 3 — 4°C, théng
lanh nhét 13 7 -8°C,

Bang 1.2: Nhiét d6 khong khi (oC) thang vao nim trén khu vyre

Théng | I I o(ar |[Iv | v [ VI |VID VI | IX | X | XI | XII Nam

T.binh [25.2 [26.9 [28.4 [29.0 |28.6 [27.2 |26.9 26.8 [26.8 [26.7 [26.4 [25.2 [27.0

Max |35.0 |36.8 137.4 |38.3 |37.5 [36.4 [34.7 [33.9 (33.8 133.7 |34.0 |33.5 |38.3

Min [13.6 [14.5 [16.5 1209 21.5 21.5 [20.0 21.7 21.9 |21.2 |18.0 |13.2 |13.2
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1.1.3 Ché d¢ mura.
Khu vyc nghién céru nim trong ving mua XVIIL Phan bé muwa trong nim tip

trung vao thoi ki tir thang V dén thang X1 — thoi ki thinh hanh cta gié mba Ty Nam.
Téng lwong mua cla thdi ki ndy chiém khoang 85% tbng lugng mua nam. Nguoc lai,
trong thoi ki tir thang XII dén thang IV nim sau — thoi ki thinh hanh cia gio Dong, luong
mura twong déi {t, chi chiém khodng 15% tng lwgng mua ndm.

Bién trinh mua trong khu vye thudc loai bién trinh cda ving nhiét déi gié mia:
}Lro'ng mua tip trung vao mua he, chénh 1&ch lugng mura gifta mua mua va moa kho rét
16n. Trong bién trinh ¢é mét cyc dai chinh va mét cuc tiéu chinh. Cuc dai chinh thudng
xuét hién vao théng IX, X véi lugng mua thziné trén 300mm. Cyec tiéu chinh xdy ra vio
thang 1 hoic thang II véi lugng mua théng cyuc tidu chi dudi 10mm,

Bién trinh ciia sé ngay mua trong thang twong dbi phit hop véi bién trinh lwong
mua thang, theo d¢é thang co nhiéu ngay mua nhit 13 théng IX va thdng ¢6 it ngdy mua

nhét 1a thang 11

Bang 1.3: Luong mua (mmm) va s6 ngay c6 mura trén khu vuc

Thang | I | II (NI | IV | V | VI |VII|VII|IX | X | XI |XII| Nim

Tbhinh | 8 | 4 |13 | 46 | 159|235|268 | 282 | 298 |212| 89 | 28 | 1642

Sngay| 1] 1|1 |4 |12]14]16] 16|16 |13| 7 |3 | 103

Bang 1.4: Lugng mua ngay [én nhét (mm) theo cdc tAn sudt thiét ké trén khu vue

Théi Tan sudt thiét ké P%

Doan 1 2 5 0 [20 |30 |40 |50
Ngiy 178|165 |146 |130 |113 |101 |90 |84
Théng 707|666 |607 |555 |494 451 |415 |382
Nim 2807 |2676 2477 |2209 |2081 |1923 |1788 | 1660
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1.1.4 Ché 4o gio.

Trén toan khu vyrc gio tuong dbi ddng nhét vé huéng va the d6. Vao mua dong
huéng gi6 thinh hanh 1a Pong v6i tAn suft tir 30% dén 70%, toe do trung binh thay dbi
tir 1.8 dén 2.2 m/s. Vao mua he, huéng gié thinh hanh 1a Ty Nam voi thn sudt tir 30

ddn 55%, te do gi6 trung binh thay dbi tir 1.4 dén 1.8m/s.

Bang 1.5: Tée @9 gi trung binh va 16n nhat (m/s)

Dic Céc Thang
Nim

Trung |1 I {10 [IV |V | VI VII| VI |IX | X [ XI | XII

Thinh [1.8(22|24|24|18|16|1.8 (17 |1.7|14]15|16]L8

Max 16 |15 116 |16 |18 |20 |20 |25 |20 |20 {16 |18 125

1.1.5 Thiy van.,

+ Luu lugng thiét ké Qtk = 481 m3/s

+ Muyec nuée thip nhit Hmin =-1.59 m
Muec nuée théng thuyén Ht = 0 m
Muc nudc cao nhit Hmax =1 m
Vén tée trung binh dong Vtb = 0.8 m/s

+ o+ o+

2. TINH TOAN PHUONG AN BO TRi CHUNG.
+ B tri 5 nhip, mdi nhip gdm 4 dim I dai 33m
+ Chiéu rong theo phudng ngang cau ngang 10m
+ Chiéu cao tru than tru 13 8m
B2 réng than tru theo phwong doc ciu 12 5m
B2 rd thén tru theo phuong ngang 1 1,5m
B& rong bé theo phuong ngang chula 8m
Bé rdng bé theo phuong doc 12 5m
Chiéu day bé 2m

+ + 4+ o+ o+ o+

Chiéu cao xa mii 1,4m

Ta ¢6 phuwong 4n bd tri chung theo hinh v& nhur sau:

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 5
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PATN: TK. CAU BT DUL DAM I

GVHD: Th.S: vO VAN NAM

% Théng sb vit lidu

Béng 1.6: Thong sb vat liéu

Bé tong M500 (B40)

R, (kG/em®) Ry (kG/em?) EkG/em? | KLRkG/em?) | Ryc(kGlem®) | Rpc(kGlem®)
205 225 38000 2,5 27 175
Cap dy Ung lyc 15,2mm
Ry (kGlem®) | Ryi(kG/em?) | Rgp(kGrem?) | E(kG/em?) Dién tich 1 tao cép

1,415(cm?)
15000 9500 8500 1,82x10°
SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 6
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CHUONG I: THIET KE LAN CAN.

1. LAN CAN
+¢ Thanh lan can
+ Thanh va try lan can d&u lam bing thép gdm 2 loai thanh ¢6 bé day: 8 = S(mm)
+ Thanh trén ¢6: Duong kinh trong d=100(mm).
Pudng kinh ngodi Dy=110(mm).
+ Thanh dudi c6: Puong kinh trong di=90(mm).
Dudng kinh ngoai D1=100(mm).

| 2000 |

Hinh 1.1; Lan can ciu

+ Trong luong thanh lan can:
+ Plc = Ys X F
+ ¥, =7,85x107°(N/mm’)

¢+ F :-Z-X(Df— dﬁ)ﬂgx( 110° - 100)=1649,3 (rm?)

+ F mgx(Dz"'—- d,’) :Z—x( 100° - 90°) = 1492,3 (mm’)

Véi: F la dién tich mit cit ngang cia thanh lan can trén, .
F, 1a dién tich m3t cit ngang clia thanh lan can dudi.
o P, =7,xF =7,85x10"°x1649,3=0,13 (N/ mm)
= P, =v,xF, =7,85x107 x1492,3=0,117 (N/ mm)

« Cotlancan

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 7
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760

—

170 L_@__I

Hinh 1.2: Lan can ciu

+ Phén cénh: T =140x5x1700(mm)
+ Phin sudn: T, =160x5x 760(mm)
+ Phandé: T, =160x5%760(mm)
+ Trong lwong tAm thép phan canh:

P =7y, xV, =7,85x107° x140x 5x1700 = 93,41(N)
+ Trong lrgng tim thép phédn suwom:

P, =y, xV,=7,85x10" x160x5x 760 = 47,73 (N)
+ Trong lwong tAm thép phin dé:

P, =y, xV, =7,85x107° x140x10x170 =18,68(N)
+ B6 qua trong lvong 6ng ndi va dudng han.

Trong lugng lan can

P, =P +P, +P, =93,41+47,73+18,68 =165,47(N)

+ Trong lvong lan can trén 1m dai cdu

P, x16
glcm 4

+P_ +P_ =0,088+0,117+0,13=0,34 kN/m

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 8
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GVHD: Th.S: VO VAN NAM

CHUONG II: THIET KE BAN MAT CAU.

1. TAI TAC TRONG TAC DUNG.

% Phén cénh hing.
+ Tai trong béan than:
g=bxh,xy, = 1000%x200%2,5x107° = 5(kN/m).
+ Lan can: ‘
g2 = 0,34(kN).
+ Truy lan can; ( dién tich m3t cit ngang F = 0,15 (m?)

g, =Fxlxy, =0,15x1x25 =3, 75(kN)

< Ban ké trén 2 ddm.
Tai trong tic dung 1én ban c6 tinh tai va hoat tai, ta s& xét tinh i tdc dung lén dai
ban réng 1000 mm theo phuong doc chu:
+ Trong luong ban thin ban mit céu.
g=1Ixh xvy,_ =1000%200x2,5%107 = 5(N/ mm).
+ Trong luong ta vet g¢ = 0,86 kN/m (theo phuong ngang cu).
+ Ray va phu kién lién két ray: g1 = 0.505(kN).
+ Dién truyén tai ctia banh xe xubng mat chu: Xem nhu tai trong rai déu trén dién
tich (33 x 2,2) m, chiéu dai ta vet L = 2,2 m.
+ Hé s taitrong: Taumn=1,3.
10 10
0en 2042

+ Gié tri tai. g, :nh><(1+p.)x£—m1,3x1,45x~1§ﬂ~g=119.95(kN/m).

bl

L45

+ Hé s xung kich l+p=1+

2. TfNH TOAN COT THEP

« Noi lyc.
« Céanh hang

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 9
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Hinh 1.3: Tai tic dung 1én ban hing
+ Gia tri momen tai ngam,

2

M= (l,SXgX%)—l— 1,5x(g, +g,)x1,875
=(1,1x5%x2)+(1,5%x4,08%1,875) =22,48(kNm).

+ Gid tri luc cét tai ngam.

Q=(1,5Xg>(2)+1,5)<(g2 +g3)
=(L,1x5x2)+(1,5%x4,08) =17,12(kN).

# Ban ké trén 2 canh.

5 A 0
%‘z_ﬁ_g_l ~2ooo I_&s_‘ﬁ

Hinh 1.4: Ban ké trén 2 canh

+ Khi tinh todn ta dva vé so dd dim gian don nhu sau.
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S| gtgtg, |9
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2000
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Hinh 1.5: Biéu dd momen ban ké hai canh.

2

2
= M, = 1,3><[0,505 x%mo,sos{g—o, 253]] + 3-2—8-’-%—& = 64,46(kNm).

= Q, =1,3%0,505+128,57 =129,23(kIN).

+ Gia tri tinh todn dugc quy ddi vé so d6 2 dau ngam nhu sau:

0,7. M ™~ 0,7 M

0,5.M,

—10,7.Q0
O,T.Qol/

Hinh 1.6: Quy ddi momen va huc cét.

+ Luc cht tinh toén :

O = +129%0,7 =90, 46(kN).
+ Momen tai gilia nhip:

M, = 64,46x0,5 =32,23(kNm).
+ Momen tai gbi:

M, =164,46x0,7 =45,12(kNm),

Vay ding ban ké trén 2 canh dé tinh toan cdt thép cho bin mit cau.

% Tinh cbt thép.
# Phin ban chiu momen am (tai gdi).
+ Hé sb diéu kién lam viée cia bé tdng b = 0,9.

&, =0,544; 0, = 0,396

SVTH: TRAN BA KHANG MSSV: 1351090277
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+

St dung bé tong M500 c6 Ry= 25,5 Mpa

+ Thép CII ¢6 Ry = Ry = 365 MPa

+

+

-

= Dién tich cbt thép : A,

Momen 4m tai géi: M = 45,12(kNm).

Chiéu rong tiét dién tinh todn: b = 1000mm.

Chiéu cao tiét dién tinh todn: hy=200mm.

Chiéu cao lam viée : H, =h—a=200-30=170(mm).

(]
M _ 45,12x10 0,068 < oty

o = -
™ y,R,bh) 0,9x25,5x1000x170

g =1-Jl-2a_=1-,1-2x0,068 = 0,07

_&.R,bh,  0,07x25,5x1000x170
365

=831,37mm?.

8

Chon 8®12 ¢b As = 904 mm? dé b tri trong 1m chidu dai ban,

+

Kiém tra ham luong cét thép.

uo =0,05%<p="22—_ 2% 100-0,53%<p,, =%=2,9%(théa

mén),

bh, 1000x170 s

% Phin ban chju momen duong (tai nhip).

6
M . 32,23x10 — 0,049

o =
™ y,R,bhi 0,9x25,5x1000x170*

£ =1—f1-20, =1—4/1—-2%0,049 =0,05
& R,bh;, 0,05x25,5x1000x170

= Dién tich cbt thép: A, = = 594mm’

R 365

s

Chon 910 c6 As = 711 mm? dé b6 trf trong 1m chiéu dai ban

+ Kiém tra ham luong cbt thép.

A 711 _ER,

Mo = 0,05% <= X100 =0,42% <y, = =2,9%

bh, 1000x170 R,

(théa mén).
# Cbt dai.
+ Luyc cit lén nhit tai ngam Q = 90,46(kN).

+ Kha niing chiu lyc cua bé tong.

Oprae = Ry Xbx b, =1,4x2000x170 = 476(kN) > Q.
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+ BEé tong du khd ning chiu cit
= B tri c¢6t dai cdu tao ©10 .

3. KIEM TRA CUGNG DO VA NUT CHO BAN MAT CAU

% Kha niing chiu lyc cua tiét dién.

_RA,-R.A,  365x(904-711) _0.018<E, = 0,544
- - M R TV

¥,R,bh, 0,9%25,5%x1000%170

&

+ Chiéu cao viing nén.
x=Exh =3,lmm<2a =60(mm).

+ Kha niing chiu Iyc.
M, =RH (I —a)=365x904x(170-30)=46,19> M, = 45,12(kNm).

= Ban du kha ning chiu hyc.
% Kha ning chéng nitt cau tiét dién.
Stt dung t4i tiéu chufn dé tinh toan nit,
+ Hé sb quy tinh ddi.
E, 210000

]

E, 38000

*

+ Dién tich tinh ddi.
A, =bh+a(A +A.)=208882,5mm’
+ Momen tinh clia Ared 381 v6i truc qua mép chiu nén

2
S, = E;Jr a(Ala’ + A h,) = 20813945mm’

red

+ Khoéang cach tir trong tAm ctia tiét dién dén mép chiu nén

x=~§£e‘i—= 99.6 mm.

red

+ Momen quéan tinh ctia Ared 13y dbi véi truc trong tam,

_ 3 3
L= h(b3 %) 4 b;f +0A,((h,—x)” +(x—a)") = 448725600mm"

+ Momen chong udn cua tiét dién 1ay d6i véi mép chiu kéo

Wrcd = hIred = 44872561‘1‘]I]f13

—X
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+ Khodang cich tlr trong tdm dén dinh 15i tiét dién xa ving kéo

L 21,48mm

red

+ Momen quén tinh d6i véi truc trung hoa ciia bé tong viing nén, ctia thép Asva A’s

I'pl

I, = A (b, —x)" =4429600(mm")
I, =4, (x—a') =3483900(mm")

3
I = b% = 66666666,67mm*

1]

+ Momen tinh cda bé tong chju kéo
S, = 5000000(mn1’)

+ Moment chéng ubn (déo) cia tiét dién lay voi mép chiu kéo cila tiet dién

w, = 2 le *olo) L g = 6343090mm’
—X

+ Momen do tmg hre d8i véi truc diing xdc dinh M

M, = (A (h,—x+ )= A(x—a'- r,)) =1950378,4Nmm
O, : img sudt co ngét trong bé tong, trirdng hop thong thuuwoing bé tong ty dong rin

G, = 40 MPa.

+ Momen chéng nitt cia tiét dién.
Mer = Wpl ~ Mip = 643090 1950378, 4 = 4392711, 6(Nmm) = 43,93(kNm).

Mer = 43,93(kNm) > M©, =31,52(kNim).

= Dat yéu ciu kha nang chéng nit.
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CHUONG III: THIET KE DAM NGANG

1. DAM NGANG.
« Kich thuéc ddm ngang.
Bb tri 7 ddm ngang cho mdi nhip: ddm ngang dau céch ddu ddm 0,5; khodng cch

giita c4c dAm ngang lan lugt 14 5,3m.

iazs] 1100 .3zsi B i -
o |
2 - i T
g 8 y
gq__
YE 1300 POy
it pos bod ~P-
DAm ngang tai giita nhip Dam ngang tai gbi

Hinh 1.7: Miit cit ddm hgang.

< Trong lugng ddm ngang

+ Thétich 1 diy gdm 3 dim ngang dit tai gbi.
Vedi=13.2,202.0,2 = 1,32 (m?)

+ Thé tich ct thép trong dim ngang dit tai gbi
Vediy e, =1,4%.1,32 = 0,018 (m?)

+ Thé tich thuc cla bé tong ddm ngang dit tai gbi
vediy, = 1,32 - 0,018 =1,3 (m%) |

+ Trong lugng ddm ngang tai gbi,
P&iygane = (1,3.25 + 0,019.78,5).2 = 68,22 (kN)

+ Thé tich 1 day gbm 3 dédm ngang d4t tai nhip.
e =3 2.13.0,2 = 1,29 (in?)

+ Thé tich cdt thép trong ddm ngang tai nhip
Vebivge, =1,4%.1,28 = 0,018 (m?)

+ Thé tich thwc ctia bé tdng dim ngang tai nhip
yohipy, = 1,29 — 0,018 =1,27 (m®)

+ Trong lugng ddm ngang tai nhip.
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PP = (1,27.25 + 0,018.78,5).4 = 134,65 (kN)
+ Téng trong lwong ddm ngang tai 1 nhip 33 m.
P,=68,22 +134,65 = 202,87 (kN)
+ Trong lwgng ddm ngang tinh cho 1 m dai cdu :
gan = 202,87/33 = 6,15 (kN/m)

1.1 Tai tac dyng
D4m ngang c¢é nhiém vy lién két cdc dim chit theo phurong ngang céu, ting cudng
lam viéc cho ban mit chu, ting d6 cimg va phin phéi tai trong gilta céc dam chu.
% Tinh tai tdc dung,
+ Tai trong do ban mit ciu.

g =5300x A, xy, =1000x200x2,5 x107° =26,5(N / mm).

+ Ray va phu kién lién két ray.

g1 = 0,505 KN/m
+ Nén bé tong lién két va ta vet
g3 = 0,86 kN/m

+ Trong lwgng ban than dim ngang
gy =7, xhxb=25x1,3x0,2=6,5(kN/ m).
<% Hoat tai tic dung.

+ Hé sb vuot tai: nn=1,3 (chidu dai djt tdi A =2m).
10 10
=1+
20+ M 20+2

+ Dién truyén tai ciia banh xe xudng mit cdu: Xem nhu tdi trong rai deu trén dién

=1,45

+ Hésb xung kich: 1+p=1+

tich (33 x 2,2) m, chiéu dai ta vet L =2,2 m.

P 140
=n x{1+n)x—=13x1,45x
g =0, x(1+p) L 22

]

=119,95(kN / m).
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Hinh 1.8: Quy d4i v tinh todn ndi lyc.

4+ N&i Iyc tinh toan.

2
= Mo=L3><[0,505><%—O,SOSx(%HO,zssﬂﬁ_?’&_?fi

=, =1,3%0,505+138,32 =138,98(kN).
Noi lye quy ddi. |
+ Luyc cit tinh todn :
O = F138,98x 0.7 = £97.29(kN).
+ Momen tai gilta nhip:
M, =69,25%0,5=34, 63(kNm).
+ Momen tai gbi:

M, ; = 469,25% 0,7 = 48, 48(kNrm).

1.2 Thiét ké cot thép.
% Phén ban chiu momen 4m (tai gbi).
+ Heé sb diéu kién 1am viéc clia bé téng y» = 0,9.
&, =0,544; 0, = 0,396
Str dung bé tong M500 c6 Ry = 23,5 Mpa
Thép CIII c6 Rs = Rsc = 365 MPa
Momen 4m tai gdi: M = 48, 48(kNm).

Chiéu rong tiét dién tinh todn: b = 200mm.

+ + o+ + 4+

Chidu cao tiét dién tinh toan: he= 1300mm.

_|_

Chiéu cao 1am viée : Hy = h—a=1300-50=1250(mm)

= 69,25(KNm).
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6
o = M - 48,48x10 _~0,007
v, R,bhy  0,9%x25,5x200x1250

£, =1-41-2a, =1-41-2x0,007 =0,007

= Dién tich cbt thép: A, = E"“i’bho = 0,007 25’3562200 x1250 =122,26mm’

Chon 2®12 ¢b As = 226,2 mm?
+ Kiém tra ham lwong cot thép

w, =005%<p= A _ 226,2 =0,09%<p,,, = SRy 2,9% (thdéa mén).
bh, 200x1250 R,

& Thiét k& thép cho phin dim chiu momen duong(tai nhip).
+ Heé sb diéu kién [am viéc ctia bé tong yp = 0,9.

£, =0,544; 1, = 0,396

+ St dung bé tong M500 c¢6 Ry=25,5 Mpa
+ Thép CIII ¢6 Rs = Rsc = 365 MPa
+ Momen am tai géi: M =34, 63(kINm).
+ Chidu rong tiét dién tinh toan: b = 200mm.
+ Chidu cao tiét dién tinh todn: hy= 1300mm.
+ Chidu cao 1am viée : H, = h-a=1300-50=1250(mm)
&
o = M _ 34,63x10 0,005
v, R,bhZ  0,9%25,5x200x1250
£, =1-J1-20_ =1-4/1-2x0,005=0,005
= Dién tich cbt thép: A = E"‘“I;"bho = 0,005 25,3562200X 1250 =87,32mm*

Chon 212 ¢6 As = 226,2 mm?
4 Kiém tra ham lwong c6t thép

”nﬁnZO,OS%Sp,: AS = 22632
bh, 200x1250

=0,09%<p, . = E%R—b =2,9% (thoda man).

5

1.3 Kiém todn ddm ngang.

% Tinh kha ning chiu lyc cuta tiét dién.
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_RA -R_A,  365x(226,2-226,2) _0<E, =0,544
- - = 2 =0,

: YoR,bh, 0,9%25,5x200x1250

+ Chiéu cao viing chiu nén
x=Eh, =0
+ Khi .néng chiu lyc
M,=RAMH0-a)= 365x226,2x (1250 -50) = 99,08 > M, = 48,48(kNm)

= Vay tiét dién di kha ning chiu fyc.

& Kiém tra dd vdng.

+ Hoat tai rai déu tiéu chudn cé ké dén hé sb xung kich.
P 140

=(1+p)x—=1,45%x——=92,27(kN /m).

g =0+ T 52 ( )

+ Momen quan tinh cta tiét dién.
bh®  200x1300’
12 12
+ Po vdng 16n nhét,
_ a1 92,27 x 2000*
mX 384 Bl 384 38000x3,66x10"

I= =3,66x10" mm*.

= 0.003mm < [f] :%%%92 2,5mm

> Thoa diéu kién d6 vong.
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CHUONG IV: THIET KE DAM CHU.

1. DAM CHU.

1.1. Lya chon kich thude
% Kich thudc mit cit ngang.
+ Chidu cao ddm chu:
1.1

: =(1,65+2,2).
15 20 ( )

h=( L

nhip

Chonh=1,8m.

B& day suon dam : by =250 mm.

Chiéu cao biu dim: he= 400 mm

+
N
+ Bé& rong bdu dim : be= 700 mm
.
+ Vat bau dém: V=225 mm

+

B& rong cénh trén; be = 700 mm

100 700 10 100 700 100
80 80 T -
— 3 e
= AN S
f
S
=i =1
- t.D -
b el dw
N -
Ol
o
' LI
700 700

Hinh 1.9: Miit cit ngang dim chinh.

% Mit ciit tinh todn.

+ Mit cét tai gbi: x, = 0m
+ Mit cit tai vi trf thay ddi tiét dién: x, =1,5m

L, 32,425

Mit cit tai L/4: X, = v

8,lm

+

. L, 32,425
+ Mt cat gitta nhip L/2: X, = ~—2£ ==, = 16,21m
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1.2. X4c dinh tai trong tac dyung én ddm chu,
% Hé sb phan phdi ngang.
4 DAm bién.

+ Véi mot bén chiu tai trong, dung phuong phép don biy.

om  w W
2%

Hinh 2.1: So 43 tinh hé sé phan phdi ngang dam bién (1 bén).

+ Hé s phan phdi ngang do tau gay ra tai dim bién;
n, = %Zyi =0,5%(1,12+0,38) =0,75 = mxn=0,75

“+ Hai bén chju tai trong, dung phuong phap nén l&ch tdm (m = 0,9).

Yy =t X
O oA . A 1en n 2 Zai
+ Ta cé dudng dnh huéng dam bién: _—
a,.a
=X
R > al

Trong dé:
+ n-—sb dém chu; a;— khoang cach gifra 2 dam d6i xing.
+ Ta cé: a1 = 6000 mm; az = 2000 mm.

© " al =6000% +2000° = 40x10°.

1 1 6.000x6.000
=X
o 27 40x10
.1 1 6.000x6.000
Y =t m—x e = 0,2
4 27 40x10
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2000 I 2000 l l l

2000 2000 2000
1763 247 1247 | 163 2000 763 __“247 45
! ! 03 py
0,013
/A//f/
0513 04
i 0.737 0.7

Hinh 2.2: So db tinh hé sé phan phdi ngang dim bién (2 bén).
+ Hé sb phan phéi ngang do tau:

M, =%Zyi :—12—(0,737+0,513+0,013—0,237) =0,5=>mxn=0,45
4 Dim trong. .
+ V&imédt bén chiu tai trong, dang phuong phéap don béy.

2000 : 2000 1 2000

‘mil i

1753

Hinh 2.3: So dd tinh hé sé phan phdi ngang dim trong (1 bén).
+ Hé sb phan phdi ngang do tau gdy ra tai dim trong:

n, =%Zyi =0,5%(0,621-0,131) = 0,245 =>mxn = 0,245

+ Hai bén chiu tai trong, dung phwong phép nén léch tdm (m = 0,9).

1

__+lx&1-ai
s T 2 Y

+ Ta cd dudng anh hudng dam bién: -
| a,.4,

= e———X
TN T2 > a}

Trong do:

+ n—s6 dam chi; a;—khodng cch gitta 2 dam doi xing.

+ Ta c¢d: a; = 2000 mm; az = 2000 mm.
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& Y a? =6000 +2000° = 40x10°.

y 2.000x6.?00 ~0.4
40x10

____ P e =

| l

2000 2000
1247 19
0.1 0268

1753 |347

w | e |l 1763
' 2000

0.588

0.8
0.962

Hinh 2.4: So db tinh hé s8 phan phdi ngang ddm trong (2 bén).
+ Hé sb phén phéi ngang do tau gdy ra tai d4m trong:

n :-IZ-Zyi = 0,5x (0,962 +0,588—0,288—0,662) = 0,3 =>mxn =0,27

Bang 1.7: Hé s6 phan phdi ngang.

S 1an Dém bién Dém trong
1 0,75 0,245
2 0,45 0,27

1.3. Tinh todn ndi lyc.

% Tinh tai,
+ Trong lugng béan thin dim,(giai doan chua lién két ban mat céu).

Agita vip= 0,845 (0?); A 6= 1,288 (m?)
0,845%x2,5x2x25 + 1,288x28x 25
78" 33

=30,52(kN / m)

+ Giai doan do ban mit cau.

Trang 23
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Bang 1.8; Tai trong tac dung vao dém cho.

. ) Trong lugng gi
Céau kién Hé s n nigi (kN/m) | Z mgi (kN/m)
(kN)
Diém doc 1,1 30,52 33,57
Déam ngang 1,1 6,12 6,732
Béan mit cau 1,5 5 7,5
= 59,67
Lan can 1,5 0,34 0,51
Ta vet 1,3 5 6,5
Ray 1,3 2,06 2,678
% Hoat tai.
4 Cac mit cit dic trung:
+ Mit cht tai géi:
S Gogre g
r /
32425

e &

Hinh 2.5: Puong anh hudng momen va luc cét tai gbi

+ Dién tich cdc dudng anh hudng:

Momen: @, =0
. 1
Luyc cat: c0w=~£x1x32,425=16,21.

+ Mit ¢t thay d6i tiét dién L = 1,5m.
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w=23.18
< \\ W
% w=14.69

Hinh 2.6: Puémg anh huéng momen va e it tai L=1,5m.
+ Dién tich cac dudng dnh hudng:
Momen: @, =0,5x1,43x 32,425=23,18

Lue cét: My, = %x(0,95x30,925--0,05x1,5) =14,65
+ Mit cit L/4,

Giu gggu g2
- /

Hinh 2.7: Pudng anh hudéng momen va lyc cit tai L=8,11m.
+ Dién tich cac duong anh huong:
Momen: ®,; =0,5%6,08x32,425 = 98,57

Lyccht: Oy, =é—x(O,'?Sx24,315—0,25x8,1l) =81

+ MitcatL/2.

SVTH: TRAN BA KHANG MSSV: 1351090277

Trang 25




PATN: TK CAU BT DUL DAM 1 GVHD: Th.S: VO VAN NAM

Gray Tagte g2
1 /

16,21 | 16,21
w=131,32

—e T

8,1

T T ] o
T

Hinh 2.8: Pudmg anh huéng momen va lyc ct tai L=L/2m.
+ Dién tich cdc dudmg anh hudng:
Momen: @, =0,5%8,1x32,425 =131,32
¢ Téng hop ndi lyc tidu chuén va tinh todn.

+ Tinh tai.

Bang 1.9: Momen tiéu chuin va tinh toan giai doan chua d6 ban mat ciu.

Miit cit | My G (KN/m) M, =0,G (KNm) M;; (kNm)
X1 0 33,57 0 0
X2 23,18 33,57 778,15 707,45
X3 08,57 33,57 3308,99 3008,36
X4 131,22 33,57 4405,06 4004.83
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Bang 2.1: Lyc cat tinh toan va tiéu chuin chia ¢ ban mit céu.

Miit ct Dy G(N/m) | V'= Go, (Nm) | V¢ (kNm)
X1 16,21 33,57 544,17 4494,73
X2 14,65 33,57 491.8 447,12
X3 8,1 33,57 271,92 247,21
X4 0 33,57 0 0

Bang 2.2: Momen tiéu chuéan va tinh toan giai doan d6 ban mit cau.

Mt cét Oy G(Nm) | M,=o,GKNm) MY (kNm)
X 0 59,67 0 0
X2 23,18 59,67 1383,15 1182,64
X3 98,57 59,67 5881,67 5029,04
Xq 131,22 59,67 ©7829.9 6694,84

2 Lor f 3 eia . Z1a e A
Bang 2.3: Luc cit tinh todn va tiéu chuan giat doan d6 ban mét cau.

Mit cit Oy G (kNm) | V= Go, (Nm) | V. (kKNm)
X1 16,21 59,67 967,25 827,03
X2 14,65 59,67 874,17 747,44
X3 8,1 59,67 483,33 413,26
X4 0 59,67 0 0
++ Hoat tai.
SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 27




BATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

+ Néi lwc cia hoat tai xdc dinh theo cdng thire: Sy =, (1+ nk, £
Trong do: .
+ Hé sb tai trong:Tau ny = 1,2 (v8i chiéu dai dat tdi 32,425m).

0 _,,_ 10
20+x  20+32,425

+ Hé sb xung kich: 1+p=1+ ,

+ Hé sé phan bd ngang: Tau n= 0,75(gia tri 16n nhét & c4c 1An xép tai).

Bang 2.4: Lyc cit do hoat tai tau.

vtk | oy | () Ve =0, (+p)nkgoy | V= 1+ pnk,oy
(kN) (kN)
X1 16,21 69,2 1201,37 1001,15
X2 14,65 70 1098,31 915,26
X3 8,1 . 67,48 585,4 487,83
X4 0 75,46 0 0

Bang 2.5: Momen tinh todn va ti€u chuén do hoat tai tdu

‘Ma tcht | oy ke (KN/m) Vi =n, L+ p)nk o, Vi =+ ko
(kN) (kN)
Xy 16,21 69,2 1201,37 1001,15
X2 14,65 70 109831 915,26
X3 8,1 67,48 585.4 487,83
X4 0 75,46 0 0

% Toéng hop ndi Lyc.
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Bang 2.6: Momen tinh toan

SVTH: TRAN BA KHANG

Mit cét My (KNm) M; (kNm) M (kNm)
X1 0 0 0
X 1383,15 1717,94 3101,09
Xs 5881,67 6576,92 12458,59
X4 7829.9 8007,78 15837,68
Bang 2.7: Luc cit tinh toan
Mt cét Ve (INm) V, (KNm) V (INim)
X 967,25 1201,37 2168,62
X» 874,17 1098,31 1972,48
X3 483,33 585,4 1068,73
X4 0 0 0
Bang ‘2.8: Momen tiéu c_:huén
Mit cét MY (kNm) MY (KNm) M (kNm)
X 0 0 0
Xz 1182,64 1431,62 2614,26
X3 5029,04 5480,76 10509,8
X4 6694,84 6673,15 13367,99
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Bang 2.9: Luc cét tiéu chudn

Mit cit V (kNm) V® (KNm) V (kNm)
X, 827,03 1001,15 1828,18
Xa 747,44 915,26 1662,7
Xs 413,26 487,83 901,09
X4 0 0 0

Bang 3.1: Bang momen va lyc cit Ién nhét

Nbi Luc Chuwa lién két bAn miitcdu |  Lién két ban miit ciu
M (kN/m}) 4405,06 15837,68
Q (kN) 544,17 1828,18

1.4. Tinh toén cbt thép
% C6t thép thudmg.
4 Momen do tai trong dam gay ra.
+ M =4405,06(kN.m).

Kich thuéc mit ¢t ngang tinh abi

100 700 100 470

80
==
o4
g 8 —> 8
~ g_— ~
§ L
700

Hinh 2.9: Miit cit tinh dbi
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1.4.1. Tinh cot thép thudng.

# Cbt chu tao
+ Sir dung bé tong M500 c¢6 Ry =22 Mpa; R = 1 ,4 Mpa.
+ Hé sb didu kién 1am viéc clia bé tong vo = 0,9.

£, = 0,544

Thép CIII ¢6 Rs = 365 Mpa
+ Giathiét a = 60 mm, tinh ho= 1800 — 60 = 1740 mm.

..+_

+ Chiéu cao viing nén cia bé tong:

6
=h,— [0~ M _1740- \[7402 2x4405,06x10 _ g5mm < &, xh, =947mm
R, xb 22 x 470

R xbxx 22x470x 265
* R 365

8

Tinh As: A = 7507,12(mm?).

+ Ta chi Iy 40% dé tinh cbt thép thudng : 60%x7507,12= 4504,27(mm’)
2 Chon 9028 ¢6 As = 5541 (mm?).
+ Kidm tra ham lugng cét thép tdi thidu va téi da:

L. =0.05%<pu= A, _ 450427 160=0,55%<p,, = S ¥Ry _ 4oy,

bh, 470x1740 R,

4 Tinh to4n cdt dai:
+ Larc cét tinh tai 16n nhét: V = 827,03 (kN).
+ Kha ning chiu lyc cia bé tong.
O, = RibHy =1, 4% 470X 1740 =1145(kN)
= Bé téng ¢ kha nang chiu lyc khong can tinh toén cdt dai, bd tri cAu tao cbt dai.
+ B tri cot dai ©14a200.
B trf cét thép dé tao hé khung cbt thép cho dim.
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il 0 i

2123200 .

2142200

E‘@F*

)
e C142200 .

63142200

12044 ( )
M 1201 ( t )

5028

0140200 .

1149130 80

830

1800

NN

oW, Ty,

Hinh 3.1:C6t thép dam chu.
1.4.2. Tinh cap DUL. |
' Xéc dinh luong cbt thép can thiét theo cong thirc gan ding [11].

+ Chiéu cao lam viéc cia dam:

B o= 1 M _ 1 158376800 _ ., (o)
© Jad—0,52) {bR,  J0,09(1-0,5%0,009) 200 % 255

+ Dam gian don lay o= 0,09
+ M: momen 1én nhét do tinh tai va hoat tai tinh todn M = 158376800 kgem

+ Dién tich c6t thép dy img lue.

255

F, = ab R, =0,09x200%202x =109,1(cm*)
8500

+ Dumng cap 15,2mm.
+ Dién tich 1 tao cap Apst = 140 mm?,

+ S6 tao cép cin thiét:

i
—_

F, 109,1
A 14

=77,9 (tao)
= Chon 78 tao.

1.5. B4 tri cap DUL.

& Mit cat bb tri cdp.
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A00, 760 {100, 100 760 100,

|
L -

| 208

350
28, 3

103,81

1800
1800

v
184

g 2
g e g
75! 1] !75 75! 650 !15
700 700
Miit cat 0-0 Mit cat 1-1
100, 700 (EH), 00 T 400,

Pl 11 [ ] [

.
(2 iﬂﬂ
-
\

1600
715
1726
£

210 | 200
15

2 P g
5 S
78] BEQ !?5 75! 580 s
700 700
Mit cét 2-2 Mit cét 3-3

Hinh 3.2: Mit cét bb tri cap DUL dém ch.

% B tri cap theo phuong doc dam.
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350

Ld:::__:_ i ==
== ===

Hinh 3.3: Mit cét bd tri cap DUL doc dim chu.

Bang 3.2: Bang x4c dinh cdc yéu td va goc ctia c¢bt thép DUL.

Tén cbt thép tga h(em) | 1(em) CE EE' | Lsoqi(soi)
1(2 tao hang 1) 0,0865 | 112,5 | 1300 |1304,9} 700 | 33098
2(2 tao hang 2) 0,0865 | 112,5 | 1300 |1304,9| 700 | 3309,8
3(2 tao hang 3) 0,0865 | 112,5 | 1300 |1304,9| 700 | 33098
4(4 tao hang 4) 0,0865 | 112,5 | 1300 {1304,9| 700 | 3309,8
5(4 tao hang 5) 0,0865 | 112,5 | 1300 |1304,9| 700 | 3309,8
6(4 tao hang 6) 0,1125 | 112,5 | 1000 |1006,3| 1300 | 3312,6
7(4 tao hang 7) 0,1125 | 112,5 | 1000 |1006,3 | 1300 | 3312,6
8(4 tao hang 8) 0,1125 | 112,5 | 1000 {1006,3| 1300 | 3312,6
9(8 tao con lai hang 4) 0 0 3300 0 3300 3300
10(8 tao con lai hang 5) 0 0 3300 0 3300 3300
11(8 tao con lai hang 6) 0 0 3300 0 3300 3300
SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 34




DATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

Pé giam tmg sudt kéo dau dam nén sé thict ke cac doan cap khong dinh badm véi

bé téng bing cach boc cap trong dng plastic hodic dng cao su ciing.

1.6, Tinh toaAn mét mdt g sut.

Béng 3.3: $6 tao c4p dinh bam.

HANG | TOABPO | 0-0 1-1 2-2 3-3
A 75 12 12 12 12
B 125 12 12 12 | 12
C 175 12 12 12 12
D 225 12 12 12 12
E 275 12 12 2 12
F 325 12 12 12 12
I 375 2 2 2 2
K 425 2 2 2 | 2
L 475 2 2 2 2

% Tinh toa d6 trong tam bt thép dy g luc tai cac mit cit.
4 Tinh cho mit cft 3 —3 céch dAu ddm 13000mm. |
+ Dién tich cbt thép DUL tai mit cét:
4
E2 = 3'(F,, ) =140 78 =10920mm’
i=l

+ Toa do trong tAm céc ¢t thép DUL so véi ddy dim.

4
I: (ypsi 'npsli )}
Cis _ L i - 12)((75—1—125-1—175-!—225+27758+325)+2><(375 +425+475) —~217,3mm

ZnP51l

i=1
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Trong do:

+ ilahang cap tht i
+ yLS 1a trong tdm cap DUL cua hang cdp thir i (so véi day dam cho).
+ n;s 14 s6 tao cap trong hang cép thu i.
Khoang céch tir toa 46 trong tim cbt thép dén thé trén dim:
dps =H — Cps = 1,8 - 0.2173 = 1,583 m.

Ta tinh twong ti cho cac mit cit con lai.

Béng 3.4: Toa dd trong tdm tao cép tai cdc mat cét.

Mt cét Fp(mm?)  Cp(m) dpsi(m)
33 10920 0,217 1,583
2-2 10920 0,25 1,55
1-1 10920 0,467 1,333
0-0 10920 0,506 1,294

++ Dic trung hinh hoc cua mit cit,
% Giai doan chua db ban mat cau,
+ Mat cit 0-0.
200
A —

]
L.
=
140
l
-
L]

604

1800
1800
1660

15680

700

Hinh 3.4: Mit cét 0-0 bé tri c4p DUL tinh déi.
+ Hé sé quy dbi thép DUL sang bé tong.
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E
n:wb—:m—il&’;

E. 38007
Trong d6: Es Modun dan hdi ctia bé téng.
E, Modun dan hdi caa thép DUL
+ Dién tich tiét dién.
A, =b xh+(b,—b)xh, +nx A =700x1800+(900—700)x140+5,183x78x140
=1344598,4mm?

+ M6 men tinh.
h h,
K =b, ><h><5+(bf —b )xh, x(h~—2—)+nxApsx(h~dp§)

1800

= T700x 1800 x +(900-—700)><140><(1800—1—§9)
+5,183 x 78 x 140 % (1800 — 1 583) =1194721844(mm’)
+ Khoang cach tir mép dudi cia biu dén trong tAm mit cit tiét dién:

K
g, =Kao 1194721844 g0 s

A, 1344598, 4

+ Khodang cach tir trong tdm dén mép trén cdu crnh dam.

Y = h--ybg =1800—888,5=911,5 mm

+ Mo men quén tinh.

3 3
:blxytg +b1xybg . 1

— X
g 3 3 12 g 9

2
(bf—bl)xh?++(bf——bl)th>{y _EL]
+nx ApS % (dps ——ytg):2
700%900°  700x900° 1
= + +—X
3 3 12
2
+(900—700)x140x(9oo_%9) +

(900 —700)x140° +

+5,183x 78 x 140 % (1583 —900)* = 385937445700mm”*

+ Mit cht 1-1.
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100, 700 100
i [ 800
2| L _

1800
1254
1801
1235

s ~

“ o [y

1 700 ' 700

Hinh 3.5: Mit cét 1-1 bé tri cap DUL tinh di.
+ Dién tich tiét dién.
A, =b, xh+(b, —b_)xh +(b, ~b )Yxh, +nxA
= 565 x 1800+ (700-565) x 433+ (900-565)x 133+ 5,183 78x140
=1173008,4(mm?) |

+ M men tinh.

K, :b“,><h><—lv21+(bf -b,,)xh, x(h-%ﬁ)—%(bl -b,)xh, x%-&-nxAps x h-d

+ (900—565)x133x(1800—%)+

— 565%1800% 1000
2
+ 700565 ><433><£23- + 5.183x78x140x 1800—1333 =1031623034(mm*)

+ Khoang cich tir mép dudi ctia biu dén trong tam mit cat tiét dién.

K
ybg= szzg']g,jmm

A, 1173008,4

+ Khoang céach it trong tAm den mép trén cdu canh dam.

V= h——ybg =1800-879,5= 920,5 mm

+ Mo men quén tinh,
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_ b, x y;, s By~ Vig s (bf—bw)x A}

b, —b,yx}/ ey
+(f w)x 1fx(y:g 2) +

3 3 12
b —b |
+£1?m),xh13 + (b =b,)xhx(y,, _%)2 vnd, x(d, “‘J’zg)z
3 3 B )
_565x928 | S65x876°  (900=S69)x138 g0 cco s (gng 133y
3 3 2 .
+Q99_i_—2565),x4333 1 (700 — 565) x 433 x (876 -%)2

5,183% 10920 x (1333 —920,5)* = 3439713426009(mm").
+ Mz cét 2-2,

100 700 ?o? 700

JMTwi 3
369

830

250 | - 5 250

1800
1/
1800

1220!

Hinh 3.6: Mt cit 2-2 bé tri cip DUL tinh dbi.
+ Dién tich tiét dién.
A =b, xh+ (b ~b,)xh + (b, ~b,)xh +nx 4,
= 2501800 + (700 — 250) x 510+ (700 —250) x 369 +
+5,183x 10920 = 8571448, 4(mm”)

+ MO men tinh.

f
K =b, ><hx%+(bf —bw)thx(h—%)+(b] —bw)xhlx%+n></1m x(h—d,)
1800 +(7OO—250)><369><(1800—3—29)+(700—250)x510x%

=250x1800x

+5,183%10920% (1800 —-1550) = 745925865(mm’)
+ Khodang cach tir mép dudi cia biu dén trong tAm mat cét tidt dién,

K, 745925865

X

=t e LT = = 870,2 mm
You =4 T 8571484

+ Khodang cé4ch tir trong tdm dén mép trén cau cdnh dam.
Vi = h~ Vg = 1800 --870,2=929,8 mm

+ Mb men quan tinh.
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b 3 b 3 . 3 2
Ig I X YIg + w Xth + (bf bw)>< hf + bf _bw th X(Yt ...h_fJ -+
3 3 12 E 2

bl _bw
+

2
xhl+ b, -b, xhlx[ybg~%} tnxA, x d -y, *

3 3 3 2
_ 250x1260°  250x 540 +(700-2ig)><369 - 700-250 ><369><[1260—-3-22] .

3 3
+-1)-(n)i~32~2—5g><5103 +(700-250)><510><[540-%9)2 +5,183x10920 % (1550 - 929,8)
= 419160202600(mm*)

+ Mzt cit 3-3.

700

-
—+

700

270 8

1800
830
[~]
3
1800
24

Hinh 3.7: Mt cht 3-3 b6 tri c4p DUL tinh dbi.
+ Dién tich tiét dién.
A =by xh+ (b =b,)xh +nxd,
= 250 x 1800 + (700 — 250) x 510 + (700 — 250) % 369 +
+5,183x10920 = 902148, 4(mm").

+ M6 men tinh.

K, ""_“wahx“g"'(bf -b,)xh; ><(h-—hz—fj+(bl -b,)xh, ><-}—12w1»~+n><13x135 x h-d

— 250%1800x 182?0 + (700—250)x369x(1800m§?]+

+ 700--250 ><510x%_9 + 5,183x10920% 1800-1583 = 744058119,1(mm’).

+ Khoang cach tir mép dudi ciia bau dén trong tdm mat cit tiét dién.

K, 7440589111

=% = =824,8 mm
Yog A, 902148,4

2 y 5 n A r ~ o r A
+ Khoang cach tlr trong tAm den mép trén cau canh dam.
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y, =h-y, =1800-824,8=975,2 mm

h 2
th X(ytg _Mif_) +

2

+ M6 men quén tinh.
3 3
— bw thg + bw Xng + (bf "bw)th + bf _bw
& 3 3 12

b -bw . h 2
+—L Y _xh’+ b, -b, Xhﬁ‘[ng‘E]] tnx A x dy-yy,

I

12

3 k! | 3 2
=250><;260 +250><3540 +(700-2'152)><369 +(700_250)x369x(1260_3?j

700-250
+

2
><5103+(700—250)><510x[540—5—;«9)

15,183 x10920 % (1583 - 975,2)* = 501647368000(mm")

Bang 3.5: Tong hgp céc dic trung hinh hoc.

Théng sb

Tinh todn 0-0 1-1 2-2 3-3
Ag(mm?) 1344598,4 1173008,4 857148.,4 902148.,4
Ky(mm?) 1194721844 1031623034 745925865 744058119,1
Ye(mm) 888,5 879,5 870,2 824,8
Yig(mm) 911,5 920,5 929,8 975,2
I(mm*) 385937445700 | 343971342600 | 419160202600 | 501647368000

4 Giai doan d6 ban mit cau.
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, b2
= -
CoT T T F
i , bf , P4
1 I ] 1
1 1
Y
£
o
3
oo
i1
) -
8.
dia v 1
2
s
B
—
K=
<
I bi | o

Hinh 3.8: Quy dbi tit dién lién két voi ban mit cu.

+ Bé rdng hitu hiéu cau ban mit cau.

S S =2000mm

b
b, =min<12¢ +—£— = 1IN 4 12><200—!»-’~7--g9 =2750mm
—L’—‘ _3_%9_ =8100mm
“ 4 1
+ Hé sb quy d6i bé tong ban mit cAu sang thép DUL.
3 ﬂ 28442
E 38007

Trong d6: Ey Modun dan hdi ciia bé téng.
E. Modun dan hdi caa thép DUL.
+ Mit cdt 0-0.
+ Dién tich bé téng ddm chix:
A, =A +nxbh,
A, =1344598,4 +0,748 x 2000 x 200 = 1643789, 4(mm*)

+ Momen tinh cau tiét dién ddm ddi véi truc I-1,

| h
K, =n'xb, x 1, x(yrg+—:—§-— ]“—* 0,748 x 2000 x ZOOX(911’5+%29 ) =
= 299200000(mm’)
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+ Trong tdm tiét dién.

K _ 299200000 0
A 1643789,4

+ Trong tdm lién hop dén mét trén ddm cha.
Y= ¥y~ €= 911,5-182= 729,5 (mm).
+ Trong tm lién hop dén mét dudi ddm chi.
y,.= h- y_= 1800-729,5= 1070,5(mm).
+ Momen quén tinh tiét dién d8i véi truc II-IL.

b, xh;

Icmfg+Ag><c‘+n'[ +b2xh2x(yrc+-{1i)2}

2
I =385937445700 + 1344598,4 x182" +

2000 x 200 200)2
12

+0, 784 x +2000x200x(729,5+7

I = 627778376400(mm")
Mit cét 1-1.

-+

+ Dién tich bé téng ddm chu:
4, =4, +nxb, xh,
A, =1173008,4 + 0,748 x 2000 % 200 = 1472208, 4(mm*)

+ Momen tinh cau tiét dién dim dbi véi truc I-1.
K, =1'xb, X/, x (y,g +% ]x 0,748 x 2000 x 200 X [92_0,5+%” ]

K, = 305333600(mm’)

+

Trong tdm tiét dién .

ol K, _ 305333600 _ 207, 4(mm).
A4, 14722084

+ Trong tim lién hgp dén mét trén dim chu.
Vo= Y- €'= 920.5-207,4=713,1 (mm).
Trong tam lién hop dén mét dudi dim chu.

y, =h-y_=1800-713,1= 1086,9(mm).

+

-+

Momen quén tinh tiét dién ddi véi truc I-11,
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I, =1, +4, xc'+n'[~{)%2h;—+b2 xh, X (Y, +!323~)2:|

1, =343971342600 +1173008,4x207,4 +

[2000 x 200° 200)2}
12

+0,784 % +2000x200x(713,1+—2-

I =593235911200(mm*).
+ Mit cit 2-2.
+ Dién tich bé tong dim chi.
A, =4, +nxbxh,
A, =857148,2+0,748x2000x 200 =1156348, 4(mm”)

+ Momen tinh cau tiét dién ddm dbi véi trye I-I:
K, =1'xb, x b x (yrg+—h23 Jm 0,748 x 2000 x 200 X (929,84—2‘% ]

K, =308116160(mm”).

+ Trong tam tiét dién .

o Kp _30BLL6L60 e sm),
A4 1156348,4

+ Trong tdm lién hop dén mét trén dim cha.

Y= V- C'= 929,8-266,5= 663,3 (mm).
+ Trong tim lién hop dén mét dudi dam chi.

y,.= h- y, = 1800-663,3= 1136,7(mm).
+ Momen quan tinh tiét dién ddi véi tryc II-I1,

b, x I

Iczlg+Ang'+h'l: +b2xh2x(ytc+%)?}

1, = 419160202600 +857148,4 x 266,5” +

2000 x 200° 200)2
12 .

+0,784 x +2000% 200 % (663,3 + By

I = 714420899900(mm*).
+ Mit cit 3-3.
+ Dién tich bé tong dim chi,
A =A, +nxb,xh
A4, =902148,4+0,748x 2000 x 200 = 1201348, 4(mm®).

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 44




PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

+ Momen tinh cu tiét dién dam i véi truc I-I:
\ hy 200
K, =n'xb, xh, x y,g+—2— = 0,748 x 2000 x 200 x 975,2+—2~

K, = 321699840(mm®).
+ Trong tdm tiét dién .

c = £ = 321699849 = 267,8(mm).
A4, 1201348,4

+ Trong tAm lién hop dén mét trén dam chi.

V=Y~ €= 975,2-267,8= 707,4 (mm).
+ Trong tim lién hop dén mét dudi dim chu.

V.= by, .= 1800-707,4= 1092,6(mm).
+ Momen quan tinh tiét dién d6i véi truc II-11.

by

J lb X
I, :;g+Agxc+n{ 212

I, = 50164736800 +902148,4 x 267,8° +
2000x 200°
12

+0), 784 %

+2000% 200X (707,44»2#;0)2}

I, = 762390846000(mm")

Bing 3.6: Téng hop céc dic trung hinh hoc giai doan lién hop.

Théng sb

Tinh toan 0-0 1-1 2-2 3-3
Ac(mmz) 1643789.4 1472208.4 1156348,4 1201348,4
Ki(mm?) 299200000 305333600 308116160 321699840
Yo(mm) 729,5 713,1 663,3 707,4

Y be(mm) 1070,5 1086,9 1136,7 1092,6
[(mm*) 627778376400 | 593235911200 | 714420899900 | 762390846000

+ Tinh toan mat mét (mg suat.
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& MAat mat do chénh léch nhiét d6 gitta cdt thép DUL va bé cing khi hép hoi néng
dudng hé bé tong.
+ Tai m3t cit 13 bang nhau.
0,=20xTt (kG/em?)
Trong d6: Tr=0,5xAT,
AT: Chénh 1éch nhiét d6 trong budng hip hoi néng bio dudng bé tong va nhiét do
bén ngoai khong khi. -
Nhiét 6 hip néng 60°.
Nhiét d6 khéng khi 30°.
2 0 =20x15 = 300 (kG/em?) = 30000 (KN/m?).
4 M4t mét ing sudt do ma sét.

X R o, Xsinha
/ p—)0'5=f o
o . cos&

()'5m

Trong d6: O, ing sudt kiém tra 14y bing 950000(kN/m?’).
P thanh phin néi lyc ctia ¢bt thép udn xién truyén 1én b dinh vi diém udn.
F hé s ma sat gitra cdt thép va bd dinh vi, lay £=0,3.
Fadién tich ¢t thép udn xién.

Ta c6 bang tinh céc 05.

Bang 3.7: Téng hop 05 .

Thir ty hang sine cos & Os;
1 | 0,0862 0,9965 24653,29
2 0,0862 0,9965 24653,29
3 0,0862 0,9965 24653,29
4 0,0862 0,9965 24653,29
5 0,0862 0,9965 24653,29
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6 0,1118 1,2925 24652,22
7 0,1118 1,2925 24652,22
8 0,1118 1,2925 24652,22
Cic hang con lai 0 1 0
Tbng 197223,11

2.5

1 Gmg sudt trung binh cdc b cdt thép du img Iye.

= Liy o5 =

_ 2x197223,11

o, =5057(kN / m*).

s M4t mat ting sut do cdt thép t ching,

&, = (0,2Tx—%-—0,)x 5,
Rd'

Trong d6: 0, Ung sut cdt thép co tinh dén mAt mat (g sudt xuét hién trede khi nén bé
tong.
O, = Oyp — 05 — 0 =950000 —30000 = 920000(kN / m*)
RV = 1500000 (kN/m?), (22TCN 18— 79 phu Inc 15 bang 2)

D g, = (0,27x 20000 _ o 1)% 920000 = 60352(kN / i").
1500000 |

# M4t mat ing suft do co ngdt va tir bién.

E
o, + 0, =(gchd+0'bef‘~’~xqqr)x(I)
b

Trong d6: &,,, - Tri sd giéi han cia bién dang c6 ngdt tuong @81 va cia diic trung tir
bién phy thude vao tudi bé tong lic bi nén trudc, méac bé tong va diéu kién héa ran.
Liy &,=0,00001, ¢,= 1,6.

0, Ung sut clia bé tong & thé qua trong tam ctia cbt thép dang xét do dw Umg lye

a3 xét cdc mat mat imng suét sau day: 03,05,
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1 y2
o, =N, x(=—+=—
=Nt I

[4

+ Du ing e trong cic cbt thép du ting lyc kéo cing (trir di cdc mat mat).

10920
=9332,13(%
1000? (&)

N, = (0 — 0, ~ 55— X F = (950000~ 60352~ 30000~ 5057) x

_ 2
L (OTA=267.8) 1700, 820N / ).
902148,4 762390846000

2 o, =9332,13%10° x(
@ : L4 ham sb xét dén anh hudng cia qua trinh co ngot va ti bién kéo dai cla bé tong
16 tri s6 tng suAt hao hut x4c dinh & bang 7 (phy lyc 18 22TCN18-79).

+ @ phu thudc vao dic trung tir bién cudi cing @, va tich sé pxmxf.

. 2
=1+ (707,4 - 267,8) x10920=1
76239084600

n, hé sé quy dbi thép DUL sang bé tong. 7, = 5,183.

Hé s ham luong cdt thép trong mit cit bé tong.
polp 10920
F, 12013484

b

>

= pxmx f =1x5183x0,009= 0,046

Tra bang bang 7 (phu luc 18 22TCN18-79) ta duge.
p.=1,6; pxmxf=005 5 @=0918

p.=1,6; pxmxf=010 »@=0,3846

> O= 0,846+wx(0,10—0,046) =0,924
0,10-0,05

> 0, +0, = (0,00001x 197000+12709,82x5,2x 1,6) = 10067,67(kN/m’)

4 Sy giam Gng suét do bé tdng bi nén dan hdi, bi dy Gmg luc trude trong cbt thép

giy ra.
O, =1 X0,

Trong d6: n1=5,183; 0, =12709,82(kN / m*)

& o, =5,183x12709,82 = 65875(kN/ m”)
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Bing 3.8: Téng hgp mat mat tng sudt .

Mét mét ling suét Mit cat 3 - 3
0, +0, (kN/m?) 10067,67
o, (kN/m?) 60352
g, (KN/m?) 0
0, (kN/m?) 5057
0, (kN/m?) 30000
0, (KN/m?) 65875

1.7. Kiém todn dim chi.
s Tinh cudng d6 én dinh ctia dim trong giai doan cang kéo cbt thép.
+  Xéc dinh dd 1éch tdm.

Nd =(0xr T, '“O'g:)XF;d

Trong do:
o, =0, +0,+0, +0, =60352+0+ 5057 + 30000 = 95409(N / m*)

o =21 270000 = 2700000V /)
F

&
2
Fy, F2 12 dién tich 1on nhét va nhé nhét ctia tiét dién dim khi tiét dién khong doi.
10920

000 6383, 73(AN)

D N, =(Ogy — O, ~ 0y )X Fy = (950000 — 95409 — 270000) x

+ Momen udn tong cdng trong dam.

Mﬂ]Nd xe, —Mb,|

+ Mp = 3180,81(kN.m). M6 men tai gilta dam.
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e, =, — C = (707,4-217,3) =490,1(mm) = 0,49(1m).
2 M =|6383,73x0,49— 4405,06| = 52, 78(kN .m)

I
2 g, = M 52,78 _ 0,08 < —— = 0,09m (thda man).
N, 638373 100

% Duyét cudng d6 6n dinh.
+ Didu kién: do ¢t thép dinh bam vi bé tong nén ta kiém tra theo cong thire.
N,sSR, xF,+RxF
Trong d6: Ruen cudng d¢ tinh todn chiu nén ctia bé tong, Ruen = 20500(kN/m?).
Fo: Dién tich mit cit dim bé tong: = 0,899 m’,
R¢: Cudmg d6 chiu nén cta thép thuong = 280000 kN/m?.
+ Xét vé phai khi chwa tinh cét thép thuong:
VP = 20500 x 0,899 = 18429,59 (kN).
N = 6383,73 (kN) < VP = 18429,59 (kN).
Ta théy VP chua tinh t6i cét thép thudmg 16n hon Na rAt nhidu nén diéu kién dat.
4 Kidm toan d6 vong gifta ddm do hoat tai.
+ Cbng thirc kiém tra.

5 pPxr I

384 0.85%E,x1, /1= 25g =85

i

Trong d6: P tai trong twong dwong tiéu chufn c6 xét dén hé s§ phin bd ngang. P = 75,46
(kKN/m). :

L. chidu dai nhip tinh toan L = 32,435 m.

E, modun dan hdi cia bé tong. Es = 38000000 (KN/m?).

1q momen quan tinh tinh ddi cta dam. La = 0,762 (m*).

5 75,46% 32,425
— fh = X
184 0.85x%38000000x0,762

=0,044(m) =4,4(cm) < :1% =8,1(cm).

= Thoa diéu kién do ving.
% Kiém toin chong nit Gng sudt phap.
Xét dim lam viée véi mdmen udn 16n nhét do tai trong tiéu chuln va gia trf cyc ti€u

k] A ~ hY r A I{ . r }( r
ctia dy tmg luc, nghia 1a xét dén toi da cac mat mat.

Céng thuc kié tra:
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10 te riC te fe
of =gl M, +M, ,‘_M'mﬂx —M; — M,
b T b 1

i
m d ya' ZO
I!ri ‘[!d'

Trong d6: M, , mdmen trong lugng ban thin dAm & thoi diém cang cbt thép, Mg =
3816,97(kN.m).
M®, mémen dim d6 tai chd, M;* =3180,81(kN.m).
M ;ﬁf , momen do tai trong tiéu chuén gy ra, M iif =13367,99(kN.m).
op, g sudt do ¢bt thép dy tng lye sinh ra khi dé xét dén mAt mat tmg suét.

¢ N, Nye
o-bm - + d
F I
d td

Ny = 6383,73 (KN), ex = 0,49 (m), Fy=0,902(m?), 1,=0,502(m"), ¥;=0,217m.

0,902 0,502

Thay vao cong thirc ta duge

- o' =8429,46-3024,94~1814,09=3590,43> 0 -y Dat
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CHUONG V: THIET KE TRU CAU .

1. THONG SO THIET KE.

+

4

+
+
+

Tru tinh todn: fru cAu T1.
Chidu dai phip: 33m.

Chidu dai nhip tinh toan: 32,425m.

Déam thiét ké: ddm I cing trudc.

Bé tong M500(B40).

1.1. Thong sb tru cAn

28—
g [
B |
|
|
|
|
g |
|
|
st
1730 180 1780
|
: |
=2 l s
v 0 I R

I 1200 : 200036000 | 1200 |
= = e =
g
g ‘
| 1700 s@m o |
1
|
[
|
1
|
3 |
I
|
|
|
1
|
|
1690 5000 | 1509
:
R e o -

Hinh 3.9: Kich thudc try cau.
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Bang 3.9: Thong s try .

Thé tich | Thé tich thép The tch Trong lugng
SIT | Clukién BT
Vin(m?®) | 1,2% Viy(m3) | Vi(m®) (kN)
1 P4 ké gbi 0.156 0.02 0,136 4.97
y) Xa mil 21.14 0.25 20.89 541.88
3 Thén try 56.13 0.67 55.46 1439.1
4 Bé méng 80 0,96 79,04 2051.4
Téng 1.9 155.53 4037.4

1.2. Téai tac dung.
% Tinh tai.
+ Tinh tai.
+ Trong lrgng ban than dAm chii khi lién két ban mit cau.
+ DAm gifta gac = 59,7 (kN/m).
+ DAam bién ga = 59,19 (kN/m).
= Téng tinh tc dung: g = (2x59,7 + 2x59 ,19)x 32,425 = 7710,02 (kN).

Béang 4.1: Téng hop tinh tai tAc dung 1én tru .

Thanh phén Phén lyc(kN) Téng lic lén
; : try
Géi tedi Gbi phai
G G2 385501 G2 3855,01 7710,02

+ Tinh tai cta phan dudi.
Céng thire tinh tai: Pi= Vix gi.
P; : trong luong chu kién.

V; : thé tich cAu kién.
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yi:trong lugng cu riéng.

Bang 4.2: Trong lugng cac hang muc

Thé tich Trong luong
STT CAu kién
V() (kIN)
1 D4 ké gbi _ 0.156 4,97
2 X4 mii ' 21.14 541.88
3 Thén tru 56.13 1439.1
4 Bé mong 80 2051.4
Tdng 4037.4

Béng 4.3: Téng hop tinh t4i tai hai mit cét,

Pinh mong Pay mong
STT Chu kién
(kN) (kN)
1 P4 ké gbi 4.97 4.97
2 X4 mii 541.88 541.88
3 Thén tru 1439.1 1439.1
4 B& mong 2051.4
Téng 1985,95 4037.4
= Hoat tai.
T4i trong K duge Ly trén chidu dai 2 nhip cu tai vi trf gbi. Ku=4,28 x 14 =
5,99(T.m).

+ Té 36 hoat tai.
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Béang 4.4: Hé s6 hoat tai.

A(m) 0 50 150

n, 1,3 1,15 1,1

Véi A =60 n=1,145.
10 10

+ Hé sb xung kich: 1+pu=1+ =1+ =1,12.
20+ A 20+ 66
+ Hé s6 phin bd ngang n=0,75.
?&‘ fguurn
RN EEENEEE RN EEENEEEEN AN TR EEN I FEER4EEEEREEENEEEREN SRR R EE NN,
NN EEE R EEREEEEEEAEEE N K K] IEEEEEREEEEENEEEEREEERRNEEE R RN
32425 ! 32428 |

{
-

Hinh 4.1: Pudng anh hudng tru cu.

+ Tai trong trén nhip:
0=k, xpxnxQx(1+ )= 59,9%0,75x32,425 x1,145%1,12 = 1868, 06(kN).
=% Lyc ham.
Theo quy trinh 18-79, lwc him d6i vai cAu dudng sit duge coi 13 tai trong rai déu
dit & cao dd 2m ké tir dinh ray, Tri sé hre hiim iy bing 10% hoat tai tiéu chudn, Véi
cAu dudmg sit ddi tinh hye ham do 1 dudng gly ra.

> g, =10%xgxIx0,5=0,1x68,5x0,5%32,425 =111,06(kN)

+ Tai mdi géi fira lyc hdim tao ra mot lyc.
111,06

&;
=20 -2 =26,7T7(kN
Q A 1 (kN)

M = 26,77 % (2 +2,52) = 121(kN.m)

+ Momen tai mit cit dinh bé.
M =121x(2+2,52 +8+1,4) = 1684, 32(kN.m)

+ Mémen tai mit cat day bé.
M =121x(2+2,52+8+1,4+2) =1926,32(kN.m)

& Th hop tai trong tic dung dinh try.

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 55



PATN: TK CAU BT DUL DAM I

GVHD: Th.S: VO VAN NAM

+ Tinh tai clia két cu.
+ Két cdu ting trén.
g =7710,02 (kN).
+ Két cdu dudi.
Gxm = 541.88 (kN).
Ga = 4,97 (kN).
Gu = 1439,1 (kN).
= )" it =9695,97(kN).

% Hoat tai.

+ Theo phuong doc cau,
Q = 1868,06 (kN).

+ Theo phuong ngang.

Ta d4t tai sao cho 1¢éch tdm lon nhét.

M=Qxy

Trong d6: y 1 khoang céch tir tai tic dung dén tam x& md.

A

=

3008

-

1008

1400
0, 700

8400

Hinh 4.2: So db tai tdc dung theo phuong ngang
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Bang 4.5: Bang tdng hop momen hoat tai.

T4t trong Q y M
1 934,03 3 2802,09
2 934,03 L 934,03
3 0 -1 0
4 0 -3 0
Gid tri thiét ke 1868,06 3736,12
% Tdng hop ndi luc tac dung lén dinh try.
Bang 4.6: Bang tbng hop ndi lye tai dinh try.
Tén tai Q Hx Hy Mx My
Tinh tai 9695,97 0 0 0 0
Hoat tai va xung
1868,06 0 0 6351,404 0
kich
Luyc ham tau 0 121 0 0 1684,32
Téng 11564,03 121 0 6351,404 | 1684,32
¢ Thng hop néi lyc tai déy bé try.
+ Tinh tai.
+ Kétcéu ting trén.
G =7710,02 (kN).
+ Két chu dudi.
Gy = 541.88 (kN).
Gak = 4,97 (kN).
Gr = 1439,1 (kN).
Gy = 2051,4 (KN).
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= > tt=11747,37(kN).

Bang 4.7: Bang tdng hop nodi lyc tai day try.

Tén tai Q Hx Hy Mx My
Tinh tai 11747,37 0 o | o 0
Hoat tai va xung
1868,06 0 4670,15 | 6351,404 0
kich '
Luc hiim tau 0 121 0 0 1926,32
Tong 13615,43 121 4670,15 | 6351,404 | 1926,32

1.3, Tinh todn va bd trf cbt thép.
¢ Theo phuong x.
+ Luyec tic dyng: M = 6351,404 (kN.m).
+ Chidu cao lam vide: hy =h—a=1400~50=1350.

M 6351,404x10°
™"y R,bh?  0,9%22x2000x1350’

g =1-1-2a, =0,092

Dién tich cét thép A, = ami“b% _ 0,092~ 22;625000 X1359 _ 14972, 05mm?

S

=0,088

o

Chon 34®24 cd A =15381,24 mm?

+ Kidm tra ham lugng cbt thép t4i thidu va tbi da.

A, _15381,24x100 0,57% S U = TRy _ 3,3% (Thoa méin).

W =0,05%<p="—==
bh,  2000x1350 R,

% Theo phwongy.
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3
8
i

0

Hinh 4.3: Mit cét canh hing
+ Luc tac dung
gxm = 44,63 (kN/m); Q = 3727,42(kN)

+ Momen

2

M =Qx0,05+g,, x1—2— ~1960,61(kN.m).

+ Cbt thép doc
Chiéu day 16p bé tong bo v& apy = 50 mm.

..i_

+ Hé sb didu kién 1am viéc ctia bé tong v = 0,9.

+ Bé téng M500 c6 Ru= 25,5/22 Mpa (nén khi ubn/nén doc truc); Ret = 1,4 Mpa
+ Thép CII c6 Rs = 365 Mpa

+ Tiét dién bxh = 2000x1400 mm

+ Chon khoéang céach tir tdm cbt thép dén mép chiu kéo a =50 mm

+ Chidu cao lam viée ciia tiét dién: hy =h-a=1400-50=1350 mm,

&
o - M__ 1960,61:10° ___ 7
7.RbHZ  0,9x22x2000x1350
& =1-f1—20, =0,027
Dién tich cét thép A, = EaR,Bhy _ 0,027x22%2000x1350 _ 41303 g7y

R 365

Chon 10024 c6 A, = 4523,89 mm? .
+ Kiém tra ham lugng cdt thép.
A,  4523,89x100 _

Er TR A
- =0,05% <=t 0,17% < = 2RI W 304 (thda mén).
oo *=H T Sh, | 2000x1350 s Y o )
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+ Cot dai.
Luec cét [6n nhat tai ngdm Q =3727,42 kN
+ Kha ning chiu cét ciia bé tong
Q=R,bh, =1.4x 2000 %1350 = 3780(KN) == 3727,42(kN)
= Bé khéng ¢ kha ning chiu cét. Ta khong can tinh todn célt dai.
Chon dai cdu tao ®16a200.
% Tinh todn va kiém todn vi tri than xa mil.
B4 tri cbt thép ®16.
Luc tAc dung : Q = 3727,42— 4,97 =3722,45 (kN),
+ Kha ning chiu lyc nén.
N, <R, xE +R xE
Trong d6:
Ruen, citong dd tinh todn. Raen = 20500 (kN/m?).
Fy, dién tich mit cét xa mil, Fo = 6,4 (m?).
Cudng @b chiu nén cbt thép thudmg, Ry= 365000 (kKN/m?).
Dién tich mit cit cbt thép thudng, Fi = 0,0022 (m?).
2 3722,45 < 20500 x 6,4 +365000 x 0,0022 = 132003 (kN).
= Théa didu kién.
& Tinh toan than tru.

Ta s& dura tit ca tai trong vé trong tim dinh bé try.

Tiét dién try chon duoc bo tron canh theo mdt ban kinh bing mét nira chidu rong
thén tru, khi tinh todn quy dai tiét dién v& hinh chit nhat dé gan v6i m6 hinh tinh ton
theo 1y thuyét.

Cach quy d8i ra mot hinh chit nhét ¢é chiéu rong b%ng chiéu rong cia try, chidu
dai l4y gi4 tri sao cho c6 mémen quén tinh twong duong.

1500

Ta c6: dién tich try : A =3500x1500+mx =7017146mm”

A, 7017146

1

= = 4678mm
1200 1500

Ta quy d6i theo chiéu réng tra: b=
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| 7650 | 3500 | 760 |
[ | | I

1500

150

| 4678

Hinh 4.4: Quy dbi tiét dién than try

+ Chidu dai tinh toan (so dd ngam 1 ddu y =2)
L, =yL=2x8=16m
+ Kiém tra 6 manh
+ Ban kinh quén tinh theo phuong truc x (doc céu), y (ngang ce‘"tu).

(\Fb" FI R

+ P§ manh
L, _ 16 _

r 1,

+ Luec tac dyng.
Q=13615,43—-1439,1-205 1,4 =10124,93(kN)

+ Tacd A=7,02m*
Ta bb tri 76 $20a150

+ Kha niing chiu lyc nén.

N, <R_ xF, +R xF

Trong dé:
Ruen, cutdng d6 tinh todn. Raen = 20500 (KN/m?).
T, dién tich mit cit than try, Fo = 7,02(m?).
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Cuong do chiu nén cdt thép thudng, Ry = 365000 (kN/m?).
Dién tich mat cht cbt thép thudmg, Fi = 0,008 (m?).
= 10124,93 < (20500 x 7,02 +365000 x 0,008) x 0,5 = 293660 (kN).

= Thoa diéu kién,
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CHUONG VI: THIET KE MONG TRU CAU.

1. SO LIEU PIA CHAT,NOI LUC TAI DAY BE.
1.1. Sé lidu dia chit.

Sé lidu dia chat d4 cung cAp & phéan phia trén.(Chuong 2,muc 1.1).
1.2. Noi hre tai ddy bé.

Nbi lye dugce lay tir bang 4.7.

Tén tai Q Hx Hy Mx My

Tinh tai 11747,37 0 0 0 0

Hoat tai va xung

1868,06 0 4670,15 | 6351,404 0

kich
Luc him tau 0 121 0 0 1926,32
Tong 13615,43 121 4670,15 | 6351,404 | 1926,32

2. LUA CHON THONG SO CO BAN CUA CQC.
+ Chon coc khoan nhdi ¢é cac thong sb sau:
+ Duong kinh coc d = 1m.
+ Bé tong coc cap do bén B40 (M500).
+ €&t thép 16032 loai CIII (giéi han chay 40 kN/em?).
+ Chiéu dai coc toan coc L =41,15m tinh tir ddy dai coc, trong dé chiéu dai coc
ngam trong d4t 12 40 m, chibu dai coc ngam trong dai coc va dip dAu coc 1

1.15 m.
% Strc chiu tai coc theo vit ligu.

Qa(vl) = RuAb + RsnAs

Trong do:

+ Ru-— Cudng d6 tinh toan ciia bé tong coc khoan nhdi dugce xdc dinh.
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+ R = 50000 kN/m? 13 méc thiét ké ciia bé tong.
R, _ 30000 1111 kN /m? = R, =6000 (KN/m?).

+ Ag=0,012 m®— dién tich tiét dién ngang cia cbt thép doc.
+ Ay dién tich tiét dién ngang clia bé tong.

12
A=A A= 22

-0,1012=0,773 m*.

+ Ren— cudng do tinh toan cua cbt thép.

R =ﬂ)5-=26,67 KN/cm® => R, = 20(kN/cm?).

sn
3>

= Qam) =R A, +R A, = 6000x 0,773 +200000x 0,012 = 7038(kN).
# Sc chiu tai theo cudng do dat nén.

Q0,9

Q% =Fs, " Fs,

+ Stc chiu tai cuc h_an do ma sat.
Q,=uy fl,
f. =0k, tang, +c
Trong d6: o 14 tng suAt hitu hiéu gifta 16p dAt thir i

ke =1—sing; : hé s6 4p lye ngang cua 1op dat thir i

Bang 4.8: Stic chiu tai do ma sat.

Lép D6 Do

PAt siu siu | it e |l | o K| & £l;
Gifta
Lép

1 46 | -13,8 | 92 921125 7 74,7 | 0,88 | 20,57 | 189,24

2 | -13,8 | -222 ! -84 |84]20,7] 4,5 108,64 : 0,92 | 28,57 | 239,99
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3 17,
222 | 40,1 | -17.9 o 493|153 | 283,88 0,74 106,77 | 1911,18

4 |-40,1| -55 |-14,9 |45 3.2 | 24 |329,69 0,59 89,8 | 404,1

Téng 2744,51

2 Q, =3,142x2744,51 = 8623,25(kN)
+ St chiu tai cye han do ma sét Qp = ApQp.
+ M coc cim vao 16p dét thix 4 c6 ¢ =24 tra bing co.
Ng=11,44; No =23,36; Ny = 8,9
q, =1,3¢cN, + N, c, +0,3dyN, =
=1,3%32,5%23,36 +11, 4%329,69 +0,3%x1x10,12x8,9= 4772,45(kN / m*).
+ Strc chiu tai mii coc.

Q, = Aq, =0,785x4772,45 =3748,27(kN)

= 5561,05(KN)

Q, = Q. . Q, _862325 347;;,27

FS, FS, 2
+ Stc chiu tai thiét ké: @, =min(Q,) = 5581L05(kN)-

% Xac dinh so lugng coc.

+ (ong thire tinh todn: n=_4.

Trong do:
+ 1n- S8 tuong coc tinh todn
+ B - HE sb ké dén d6 lech tam ctia tai rong , B = (1,1:2)
+ Py- Thng tai trong tic dung 1én coc tinh dén day bé mong (KN).
+ Qurx - Stre chiu tai tinh todn cia coc (kIN).

+ S6 luong coc: n, = ZXM =15,1 => chon 6 cgc.
5561,05
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8000
1000 | 3000 : 3000 | 1000

Nt I ;N A

i \\ ,f, \\ /
2 =2
B &

o S ;"/ \\l n’/ ) Y l"/ \\

g \\\ /’J ‘\\ ” ‘\\ ’,
b=

Hinh 4.5: B trf coc
+ Khodang cach tim dén tim gitta cdc coc phuong doc clu : d,, =3000mm
+ Khoang cach tim dén tim giffa c4c coc phuong ngang cdu : d,,,, =3000mm
% Xic dinh ndi luc dau coc va chuyén vi dai coc
+ Xéc dinh chidu dai chiu uén Ly, : Ly, =1 +(5+7)xD
va chiu nén Ly cdacoc: L, =L xcosa
Trong do:
L =0 mm: Khoang céch tt ddy bé dén mat @4t sau khi x61
D: Duong kinh cec.
L: Chiéu dai coc .
oL : Goe ngiéng cia coc
Ly =(5+7)><Dm(5+7) m= L, =7m
{LN =1.xcos (OO) =40m

+ M6 dun dan hdi cia bétong: E_ =0.043x2500' x/35 =31799MPa
+ Dién tich tiét dién ngang : A= 0,79m’

+ Momen quan tinh : J =% =0,049m"

+ Dai coc duge xem nhu clng tuyét d6i..

MSSV: 1351090277
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No
My Mx
Hx Hy
) |

5 =
. oo
E
,__E}m_.___ﬂ_mgl. [ (o] o)
TRUONG HOP TRUGNG HOP
DOC CAU NGANG CAU

Hinh 4.6: So db tinh toan coc

% Tinh cho truéng hop ngang cu.
+ Tai tac dung

PF =13615,43(kN); H, =4670,15; M., =6351,404(kN.m)
+ & phwong trinh chinh thc dé xdc dinh chuyén vi tai day bé 1a:

I, XVAL, XU+, Xw =P,
I, X VT, xu+r, xw=H,

T, X VAL, XU+, xwW=M,
u,v,w : chuyén vi ngang, chuyén vi thing ding, goc quay cla bé quang diém O
(trong tim hé toa d0 tinh toén tai day bé)

#; : phan lyc trong lién két i do chuyén vi don vi tai lién két k gy ra

+ Tinh cac hé so ¥ :

v

A
X, =E.><Z:i—l—><cc)s2 B,
Ni

T, =I~3><§:~]~_iﬁ—xsin2 ﬁi+12XEXZ”§;—“X005231 =12XEX25§LXCOSZ B,.

Ni Mi

A I
L, :EXZL—‘nxxfxcoszﬁi-HixExzi‘—

w
Ni Mi

ro= T, =E><Z%xsin[3xcos[3m0

uvy
Ni
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ro=r, =0 (do coc bb tri déix&ngnéan,. = 0)

wy

A
S O »-—"EXZ—I—‘—xxi xsinB; x cosf, —6><E><IZ£--{?><cos[3i x—GXEXZLi—z—xcosBi

Trong d6: E modun dan hdi ciia coc ldy ghn ding bang modun dan hdi ciia bé tong lam

coc:  E_=0.043%2500" x J35 =31799MPa.

Bang 4.9: Tinh hé sé phuong trinh chinh tic.

Ty Ai (m?) Ln (m) cos* sin’i
P, 0,79 40 1 0 0,02
P, 0,79 40 1 0 0,02
P, 0,79 40 i 0 0,02
Py 0,79 40 1 0 0,02
Ps 0,79 40 1 0 0,02
Pe 0,79 40 1 0 0,02
Téng 0,12
Tou ji (m*) L (m) cos?i sin?i
P, 0,049 7 1 0 0,0017
Ps 0,049 7 1 0 0,0017
P, 0,049 7 1 0 0,0017
P, 0,049 7 1 0 0,0017
Ps 0,049 7 1 0 0,0017
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P, 0,049 7 1 0 0,0017
Téng 0,0102
fuw = Twu ji (m*) Lm (m) cos? sin*i
P, 0,049 7 1 0 -0,006
P, 0,049 7 1 0 -0,006
P, 0,049 7 1 0 -0,006
Py 0,049 7 1 0 -0,006
Ps 0,049 7 1 0 -0,006
Pe 0,049 7 1 0 -0,006
Téng -0,036
rew | Ji(mb) (er) A; (m?) (I;II: ) éos?i sin®i xi(m)
P, 0,049 | 7 0,79 | 40 1 0 |0,206 -3
P, 0,049 | 7 0,79 | 40 1 0 |0,028 0
P 0,049 | 7 0,79 | 40 1 0 10,206 3
P 0,049 | 7 0,79 | 40 1 0 |0,206 3
Ps 0,040 | 7 0,79 | 40 1 0 |0,028 0
Pe 0,049 | 7 0,79 | 40 1 0 10,206 3
Tdng 0,88
+ Thay vao hé phuong trinh va gidi hé ta chd:
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31799x10° x(0.12x v+ 0xu+0xw)=13615,43kN v =0,004(m)
31799%10° ><(0xv+0.0102><u—0.036><w) = 4670,15kN =><u=0,0178{(m)
31799x10° x (0x v —0.036 xu + 0,88 x W) = 6351, 404kN.m W = 0,00095(rad)

= Tinh ndi hwc timg coc.
+ Luc doc truc hang tht (i) tinh theo cong thic.

ExA. ,
N. = ‘x(vxcosﬁﬁuxsmﬁi+xi><w><cos[3i)

i
Ni

+ Luyec cét ciia hang thi (i) tinh theo cong thic.

12xEx]J. ) .
i =..n_i_-‘g—m-’—><(—V><smBi --I-L1><(:OS[3i — X, XWXSIHB;)—

M

6xExJ,
— XW
LM

+ Momen udn 1én nhit & ddu coc thir (i) tinh theo cong thic.

4xEx],

Mi = §-X—Eé-»):ix(mwxsinB. +uxcosp. —x. xwxsinﬁ.)——w—————xw
LM g l l 1 LM
Bang 5.1: Két qua tinh ndi lyc déhu ch
STT Xi Ni Qi Mi Nix Xi
i 3 72203 | 789,069 | 255028 | -2166,69
) 0 2512,121 | 789,069 | 2550,28 0
3 3 4302,007 | 789,069 | 2550,28 | 12906,021
4 3 4302,007 | 789,069 | 2550,28 | 12906,021
s 0 2512,121 | 789,069 | 2550,28 0
6 | 3 72223 | 789,069 | 2550,28 | -2166,69
Téng 15072716 | 4734,417 | 15304,68 | 25812,042

% Tinh cho truong hgp doc cAu.

+ Tai tac dung

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 70




PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

P* = 13615,43(kN); H,, =121;M =1926,32(N.m)

+ Heé phuong trinh chinh tdc dé xac dinh chuyén vi tai day b¢ la:
I, XV+I, XU+, XW=P,
I, XV+I, Xu+r,, xw=H,

r‘wxv+r‘wxu+rw><w=Mn

u,v,w : chuyén vi ngang, chuyén vi thing ding, goc quay cla bé quang diém O

(trong tdm hé toa d3 tinh toan tai ddy bé)
r, : phan Iyc trong lién két i do chuyén vi don vi ta lién két k gdy ra

+ Tinh céc hé s6 Fy :

A,
r, =Ex z:-;!:—’—w.:os2 B,

Ni

r, :E><2}1{-3»“—><sinzBi +12><E><Z:-};_%—i—xcos2 B, =12><E><}:~L%i-—><cos2 B,

Ni Mi Mi
A . 3,
T, '_"EXZ'L_l”XXi % COS Bi+4><E><ZE‘——
Ni Mi

r, =1, =E><ZI—?—><sini3xcosB=O

Ni

ry = hy =0 (dococ bé tri dbi xting né_an,. = 0)

L, =L =EXZ% 1i x %, xsin, x cosp, —6><E><)_‘.-~];L2—><cos|3i =—6><E><2«£l;><cosi3i '

n

m m

Trong d6: E modun dan hoi etia coc 14y ghn ding bing modun dan hoi cia bé tong lam

coc:  E_=0.043 %2500 x+/35 =31799MPa.

Bang 5.2: Tinh hé s6 phuong tinh chinh thc phuong doc

Tvv Ai(m? | La(m) cos?i sin’i
P, 0,79 40 1 0 0,02
P, 0,79 40 1 0 0,02
P 0,79 40 1 0 0,02
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P, 0,79 40 1 0 0,02
Ps 0,79 40 1 0 0,02
Pe 0,79 40 1 0 0,02
Tbng 0,12
L
Tuu ji (m%) Lm (m) cos’i sinzi
P, 0,049 7 1 0 0,0017
Ps 0,049 7 1 0 0,0017
P, 0,049 7 1 0 0,0017
Ps 0,049 7 i 0 0,0017
Ps 0,049 7 1 0 0,0017
Pe 0,049 7 1 0 0,0017
Téng 0,0102
fow=Twa | Ji(m* L (m) cos?i sini
Py 0,049 7 1 0 0,006
P, 0,049 7 i 0 -0,006
P, 0,049 7 1 0 0,006
P, 0,049 7 1 0 20,006
Ps 0,049 7 | 0 -0,006
Pe 0,049 7 1 0 0,006
I I N I S—
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Téng -0,036
Lm Ly N P xi{m)
e (2 2 2
Iww | Ji (m*) (m) A (m?) (m) cos®i | sin‘i
p, | 0,049 7 0,79 40 1 0 0,072 -1,5
p, | 0,049 7 0,79 40 1 0 10,028 0

p, | 0,049 7 0,79 40 1 0 10,072 1,5

p, | 0,049 | 7 0,79 | 40 1 0 |0,072 1.5

ps | 0,049 | 7 0,79 | 40 1 0 |0,028 0

pe | 0,049 | 7 0,79 | 40 1 0 |0,072 -1,5
Téng 0,344

+ Thay vdo hé phuong trinh va gidi hé ta co:
31799><1o3x(b.lzxv+oxu+0xw)=13615,431<N v=0,004(m)
31799 x10° x (0% v +0.0102xu —0.036x w ) =121kN = <u=0,0016(m)
31799%10° x(0x v —0.036xu +0,344 x W) =1926,32kN.m  |W = 0,00034 (rad)

A Tinh ndi lyc thng coc.
+ Luec doc truc hang thit (i) tinh theo cong thure.

ExA. .
N. = ‘x(vxcosBi+u><s1nBi+xixw><cosB.i)

i

Ni
+ Luyc ciit cia hang thi (i) tinh theo cong thitc.

. . 6xEx].
><(-—v><sm[3i +uxcosf, — X, xwxs1n[3i)____2...._l_x
M L'M

+ Momen udn 1én nhét & ddu coc thir (i) tinh theo cong thire.

 6xEx] . . 4xEx].
Mi :__,,_l_x(mvxsmﬁi+uxcosBi-xixwxsmBi)—__.._l X W

LZM LM

12xBxJ,
::-——-—3--«--—-— W

: L

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 73




PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

Bang 5.3: Két qua tinh ndi lyc ddu coc phuong doc

STT Xi N; Q M Nix X
1 G5 | 2191826 | 2235 | 307.814 | 3287739
5 0 512,121 | 22,35 | 307,814 0
3 1,5 2832,416 | 22,35 | 307,814 | 4248,624
4 1,5 2832416 | 2235 | 307,814 | 4248,624
5 0 2512,121 | 22,35 | 307,814 0
6 s | 2191826 | 2235 | 307814 ) 3287739

Téng 15072,726 | 1341 | 1846,884 | 1921,77

1.3. Kiém toan coc
4 Kiém tra coc lam viéc theo nhom.

nzl_e[(nl—l)nﬁ(nz—nn]]

90nmn,

+ Hé s6 nhém

B(deg) = arctané =18,43° (s=3d)
g _

Véi: 0(deg) = arctan 4. 18,43° (s=3d)
s

+  S& hang trong nhém coc ni = 2. S6 coc trong } hang nz = 3.

n=1-8 (n, —Dn, + (0, —Dn, ﬁ1_18,43{(2~»1)x3+(3—~1)x2}::0576
90nn, 90x2x3

+ Strc chiu tai ctia nhdém coc.

Q.o =NX0 X Qe = 0,76%6x5561,05 =25358,388 > N" =15072,26(kN)
> Vay théa min didu kién strc chju tai nhom cqc.

& Kidm tra cudng do dt nén tai vi tri mil coc.

+ Xac dinh méng khéi quy woc
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S ' - _]___‘
d a a 3
\'L‘; Lo | ) Trm@ | |[xm@ | | LxGl ]
: B b A —}

Hinh 4.7: So dd tinh todn méng khdi,

+ Gécmd duoe tinh theo cong thirc: o= ‘i’f—
Trong d6:
@, = _Z%.f_& : 1a gbc ma sét trong cla 4t nén duge tinh trung binh cho cac 16p
tb .
dat

@, : la gbc ma s4t trong clia cac 16p dat
I ; chiéu day cta cac 16p dét trong ung

0
21678 4 o

0, =134 =>a=

+ Chilu dai méng quy udce theo phuong Y:

L, =L, +2L, tan -2 = 8+ 2x 40 tan % = 12,89m
4 4

+ Chidu rong méng quy ude theo phrong X:

B, =B, +2L, tang?-&=5+2x39xtanl3 42 =9,89m
4 4

+ Moment chéng ubn khoi méng quy udc.
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I xB
W, = —i“-6——q-“— =276,37m’

1 xB?
W= —3u——6—-iu- = 213,971113

¥

+ Chidu cao khdi méng quy wdc
H,= L,+D;= 40+2,2=42,2m

+ Dién tich khdi méng quy wéc

A, =ByL,, =127,48m’

qu g
+ Khéi lwong dét trong mong quy ude.
Q, = A, Y hyy, =127,48x384 = 48952,32kN

+ Khéi lwong dit bi coc, dai chiém ché.

Q, =nA, Y hy, +7,V; =(6x0,785 «384)+(5%8x1,5x8,12) =2295,84 kN
+ Khéi lugng coc va dai bé téng.

Q, =nA y, L, +W; = (6x0,785%25%39)+(Sx 8x1,5%25) =6092,25 kN
+ Khéi luong tdng trén mong quy udc.

Q=04+ Q,-Q.= 40564,23kN
+ Tai trong quy vé ddy khdi méng udce.

NS =N°+Q, = 9_61-1—15;—43’- +40564,23 = 52403, 73kN

¢ _Mtyt . . e __ M: _
M =—2L =1495,16kNm; M —115—6275,21(Nm

yqu 1, 1 *qu

wn

H

+ Ung suat dudi déy khdi méng quy ude.

Ntc
po = N _ 5240373 _ 411,0710N /o’
A, 127,48

tc ¢ tc
ptc — Nqu 4 Myqu + quu
miax-—mia - -
A W. W,

qu ¥ X

p® = 581,4KN/m?; pl, =517, 72kKN/m’

+ Xéc dinh sic chiu tai cuia &4t nén theo trang thai gioi han the 11

Miii coc tai 16p thit 4 cd ¢ = 24° tra bang ta ¢d: A=0,718; B = 3,871, D = 6,449
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R® =m(AB, v+ Bo, +Dc) 1%(0,718%9,98x10,12 +3,781x384+6,449x32,5)
~1733,36kN / m’

pe =5814kN <1,2R"
p* =522,06 kKN>0 —>thdamin diéu kién .
p® = 541,79kN <R
4 Kiém tra xuyén thing dai coc.

Goe mé day thép choc thing o =450 @4y thép choc thing nhu sau:

T J\r

8000 N

- ) - |

B, & / &
£ : 2|

2000
2000

L= Lch L,GI e

Hinh 4.8: Thép choc thing.
Do céc coc déu nim trong phan dién tich thap choc thiing nén ddy dai khong bi
choc thing. Vi vy khong cin kiém tra.

1.4. Tinh todn ¢bt thép cho dai coc

L1000

hY

4
]
7
r
hY
i
{
I’
hY
}l'

Vs -, y /
{1 ) { 2} {3 < I
\\ HHHH I M 4 \\__‘// §

5000
3000
M

gl (6 ) (5 (4
| 1600_| 3000 [ 3000 | 1000_)
| I |
8000
1269

Hinh 4.9: So d6 tinh thép bé.
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So db tinh: xem dai 1a ban consol mét d4u ngam vao mép try, dau kia tr do.

+ Chidu day 16p bé tdng bao v¢ asy = 100 mm.

+ Hé sb didukién lam vige ciia bé tong yo = 0.9.

+ Bé tong M500 c6 Ry = 25,5/22 Mpa (nén khi udn/nén doc truc): Ret = 1,4 Mpa
+ Thép CTII ¢ Ry = 365 Mpa

4 Tinh thép theo phuong X (tiét dién b x h = 8000 x 2000 mm).

+ Moment udn tai ngam:

M=0,77(P,+P,+P)= 2191,826+2512,121+2832,416 = 5803(kNm)
Chidu cao lam viée cta tiét dign:hy = h—a = 2000~-100=1900mm,

6
o M _ 5803x10 — 0,0088

m = R.bH.  0,0%25,5%8000x19007

g, =1-y/1-2a, =0,0088 <& =0,544

Dién tich cbt thép A, = E"“l;“bh“ _ 0,088~ 25’3'5628000 x1900 9344,88mm’

k]

Chon 25022 ¢6 As= 9503,32mm?>
+ Kidm tra ham lwong cit thép ti thiéu va t6i da.

| R
w =0,05%<p= A, _ 950332000, g0, <, = ErTRe — 3 (thoa ma).
bh, 8000x1900 R,

4+ Tinh thép theo phuong Y (tiét dién b x h = 5000 x 2000 mm).
+ Mbmen udn tai ngam
M =1,3(P, + P,) =1,3%(4302,007 x2) =11 185, 22(kNm)

Chidu cao 1am viée cia tiét dién: hy=h-a= 2000-100=1900mm,

6
o M 11185,22x10 0,027

T 7.R.oh2  0,9%25,5%5000x1900°

£ =1-J1-20, =0,027<&; = 0,544
Dién tich ct thép A, = gm]’;“bho _ 0,027 25’2255000 <1900 _ 17920mm?’

§

Chon 49922 ¢b Ay = 18627 mm? .

+ Kidm tra ham luong cbt thép t4i thidu va téi da.
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e = 0,05% <= ar =2 X100 _ 1 g <y = 38R _ 394 (thoa man).
Bh,  5000x1900 R,
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CHUONG L TINH TOAN VONG VAY CQC VAN THEP.

| THIET K COC VAN THEP

Vong viy coc van thep 13 loai két ciu ngin nuodc ding phd bién trong thi cong
ciu. U didm coa dang vong vay nay 1a d6 ctmg 16n c6 thé dung trong didu kién ngép
sAu trén 10m nude, kich thude vong viy khéng han ché, két cAu gon it chiin dong, st
dung dugc nhidu 1An, Pham vi 4p dung ctia vong vay va coc van thép la tAng dat db day

cho phép d6ng ngp voi &6 séu sao cho khong bi x61 hé thén coc.

1.1. Kich thuéc vong vay.

Ta sir dung myc nudce thong thuyén ding 1am mire nuwde thi cong (MNTC = +0m),
nhu vay chidu siu muyc nudce thi cong:

H = MNTC — CPD = 0 —(—8075) =8.075m

Kich thide vong vay coc van duge chon dya trén kich thude méng, khoang cach
tir mit trong cia twdng coc vén dén mép bé mong Im , chon kich thurde vong vay coc
van nhu sau :

Trén mit ding, dinh vong vay phai cao hon myc nude thi cong tbi thiéu 12 0.7m,
didu 1.10 — 22TCN200-89, chon 14 0.7m. Viy coc van phai co chidu cao tinh tir mat dét
la: 8.075 + 0.7=8.78m.

Du kién st dung bé tong bit day day 1.5m dé ngan nude ngim va tao phang phuc

vu cho thi ¢dng b¢ moéng va thi cong tryu.

- L -
T T
o
g
o @ @
LL |
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Hinh 5.1: Kich thudc vong vy coc van thép.

1.2. Bé tong bit ddy
% Bé tong bit day c6 vai tro quan trong:
+ Giit &n dinh nén phia dudi day mong chbng ap luc déy nbi.
+ Ngin kin nudc tr phia ¢4y h6 mong.

4+ Tao mat bing thi cong b& méng.
Lép bé tong bit day du’orc x4c dinh tt didu kién: 4p lyc day ndi ctia nurde 1én 16p

bé tong phai nho hon lyc ma sit giita bé tong v6i hé coc va trong lugng 16p bé tong bit
day.

Chidu day 16p bé tong bit day dugc xac dinh cén ctr vao kha ning chdng ap luc
dhy nbi cua nude.

Khi xét dén dinh bam cia bé tong véi dhu coc va cac coc van thép xung quanh

hb méng, chidu day 16p bé tong bit déay dugc tinh theo cong thirc

S HFy,
~ (Fy, +nUf)m

Trong do:
m : hé 56 didu kién lam viée, m = 0.9
H : Chidu sau muc nudce thi cong MNTC — CDPB =0 - (-8,075) =38, 075m.

F : dién tich hé mong, F=7x 10 = 70 m?

¥, : dung trong cla nude, 1, =1T/ m

¥, : dung trong ctia bé tong, Yy =259 1 {m’

f, : ma st gifta coc v6i bétong bit day, = 10 T/m?
n: s6 luong coc khoan nhdi; n = 6 coc.

U: chu vi mot coc, U =r.D = 3,14x1=3,14 m.

8,075%x70x1
(70><2 5+6x3,14x10)%0,9

=1,73m

= Chon bé day bé tong bit ddy h=1,8m.
4 Kidm tra cudng do bé tong bit ddy.

Kidm tra cudng d6 bétdng bit ddy chiu moémen ubn tac dung 4p lye nude day én

va trong Iugng bétong hudng xubng:
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Tach 1 dai BTBD rong 1m doc theo dudng tim tru theo hudng thugng — ha luu

¢6 chidu dai nhip bing khodng céch gilta 2 coc khoan nhdi.

O

v

NN

Uy

=3000

Hinh 5.2: Ap luc 1én 16p bé tong bit ddy.
+ Trong lwong ban than cia lép BTBD:
q, =7, xHyx1= 25x1,8x1=45kN/m

Trong do:
v, = 25kN/ m’ : Dung trong cua 1ép BTBD.

H, =18m: BE day ctia 16p BTBD.
1.0 m: B rong cia dai BTBD dang Xét.
Ap lye dAy ctia ndc
q, =yx{(H+H, )x1= 10x(8,075+1,8)x1=98,75KN/m
Trong d0 :
y= 10kN/ Y :Dung trong cla nuéc.
H — 8075m :Chidu sdu cot nude, tir [6p ddy méng dén muc nudc thi cong.
1.0 m : B& rong cta dai BTBD dang Xeét.
+ N6t lwc phét sinh trong dém :

M =8 BT s 60, 47KNm
8 8
= Vay ldp bé tong bit ddy cang thé trén.
_bxh, _1x18

+ Moment khéng udn cia ddm : W= c .- 0.54m’

+ Yéu clu img suit kéo phét sinh trong BTBD phai nhé hon US kéo cho phép cua

BT.
+ S&dung BT [, =20 MPa
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2 f, =05xf' = 0.5 /20 = 2.236MPa = 2236kN / m’

+ Ung sudtl6n nhét trong 1¢p bé tong bit day:
f, Mo 6047 1 ogioN/m® <[£]° =2236KN/m’
W 0.54
4 Phwong phap d6 bétong bit ddy :
+ Tién hanh db bétong bit ddy theo phu:orng phép vita dang :
+ Ban kinh hoat dong ctia bng : R=2m |
+ Dién tich hoat déng ciia mot dng : E, = xR =nx2’=12.56 m’

L E70
S8 6ng can thiét —-—r--——-——560n
8 B=F T 1256 (ong)

-+

a

= Chon 6 éng.

1.3. Tinh todn coc van thép.
& Xac dinh do chon séu coc van.

On dinh vong vy coc van thép duge xét qua 2 giai doan thi cong:

Giai doan 1: Sau khi §ong coc vén thép dén do siu thibt ké, da 1ap xong vanh dai,
khung chéng. Sau dé, dao hé méng dén cao dd thibt k& va tién hanh a4 bé tong bit day
trong nudc. ( giai doan nay sy &n dinh clia vong vy chi yéu dya vao hé thanh giding,

dng vy cé xung hudng quay chung quanh diém O (diém tya cla tudng €00 vao thanh
gigng ngang).

Giai doan 2: O giai doan sau khi 16p BTBD hinh thanh cudmg dd, ta khong cén
kidm tra didu kién bn dinh ctia coc van thép, b&i vi khi d6 coc van thép dugc tua trén 2
diém (diém O va didm cach mit trén cta 16p BTBD mdt khodng 0.5m) nén coc vén thép
khong thé xoay dugc hay coc vén thép i duge gilt 6n dinh.

& Céac thong $6 tinh todn:
+ T sb vuot tai d6i voi ap hue dét cha dong: 1 = 1.2
+ 6 86 vuot tai dbi voi dp luc d4t bi dong: m, = 08

+ Hé sb dp lyc dht chi dong, bi dong Ke, Ks.

o] 1

K, =g’ (45" -¢/2) :tg2(45°-—z—é——) =0,78
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k, =tg" (45" +o/2)=tg’ (45°+7—é—°—) =1,28

o
{UTe | i
o
5

8475

Hinh 5.3: Ap hre coc van GD2.

+ Pidu kién dé dam bao 6n dinh chéng 1at:

M, < mM
2

Trong do:
M : momen gy lat quay quanh O
M,: mémen gift quay quanh O

m : hé s6 an toan.

o Ap lye chu 4ong.

# Ap lye thiy tinh:
+ Toan b chidu cao coc van ngép trong nudc ddu bi 4nh huong coa luc thuy tinh.

P, :}iynﬂz ilz-x1><6,0752 =18,45(T)

. 1
+ Didm dit ctia dp luc nay cich tAm O mét dogn @ X, = 3 x6,075+2,5= 4,53(m).

M, =P, xx, =18,45x 4,53 =83,58(Tm)

+ Ap luc thuy tinh quy b1 xudng 16p dat:
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P, =y, xHxt=6,075t (T)
t+2,8

(m)

+ Dibm dit caa dp luc nay cach tAm O mét doan : X, =

M, =P, xx, = 3,04t +8,51t(Tm)
4 Ap lyc dat chi dong.
+ D6 1én:
P, w—-—;-x'yz %(2,8+1)° xK, xn, :%x0,812x(2,8+t)2 ><0,’/'8><1.2r_(),38><(2,8+t)2
+ Didm dit cia ap lyc nay cach thm O mét doan :

X, :—zé-x(t+2,8)—2,5=%t—0,63(m)

M, =P, xx, =0,38x(t+ 2,8)* ><(-23—t—~0,63) = 0,25t +1,18t* —1,3t+0,22(Tm)

% Ap lwc bi dong.
s Ap lyc do bé tong bi ddy
+ Do lon:
P, = 2y,tn, = 2x1,5tx0,8=2,4t (T).
Trong d6 :
y'b : dung trong diy ndi cia bé tong trong nude.

Yo =Yy —Va :=2.5—~1¢1.5(T/m3)

+ Didm dit cha ap luc nay cich tam O mot doan : X4 = 0,5t+1, 3(m)
M, =(0,5t+1,3)x2,4t :1,2t2+3,12t

4 Ap lyc bi dong do dat.
+ Do én:

P, =1n,K, Yl = «1,2x1,3%0,812x t* =1,27t* (T)
G e o PN A 2
+ Diém it cta ap lyc nay cach tam O mdt doan : X; = Et +1,3(m)

M, =(-§—t+l,3)x1,27t2 = 0,853 +1,65t7

& Kibm tra diéu kién chong 14t
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+ Tbng momen gdy 14t quanh dém o.
M, =M, +M, +M; = 83,58+3,04t7 +8,51t +0,25t’ +1,18t* —1,3t+0,22
M, =0,25t> +4,22t" +7,21t+83,8

+ Téng momen gitt quanh dém o.

M, =M, +M; ~1,2t243,12t+0,85°+1,65¢" = 0,85t>+2,85t* +3,12t

+ Ta c6 bit phuong trinh
M, <M, < 0,25t +4,22t° + 7,21t + 83,8<(0,85t7+ 2,85t% +3,12t)
o 0,6 +1,37t* +4,09t +83,8<0
= Tacdnghiémt=6,6 m.Vay chidu dai coc van cAn thiét 1a: ey = 8,78+6,6 = 15,38(m).

1.4. Kidm tra 0 bén cua coc van theép.

Kidm tra v& mit cudng d6 cla tudng coc van, hay di thiét k& twomg coc vén ¢b
cuong do d& chiu luc do céc ap Iyc gy ra.

So dd lam viée ctia coe véan thép la dim gian don 2 gbi tua, dAu kia cach mét trén
cia bé tong bit ddy 1 doan 0,5m. Téch 1 dai tudng coc van theo phuong dimg vdi bé
rdng 1m.

+ Ap Iyc nude:

q :ynH:10x3,4=34 (KN /m)

+ Ap lyc dét:
q, =nhk, v, = 1,2%2,5%0,78x8,12 =19(kN/m)

s

25 ! 6.075

™l
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Hinh 5.4: Noi lye tudng van do 4p Iye chi ddng gy ra.

+

Phan Iy tai gdi 01 Ry = —64,92(k N)
Phan lyc tai gbi A1 R, = 53,60(kN)
=149, 74(kN.m)

+

+ Momen udn 16n nhat: M,

+ Chon loai coc Larsen do Han Qudc san xuét: (LS-IV)

MA HIEU b {mmy B (mm) H {mm) F{em?¥ | glkg'm)

J {om?)

W (em?)

94,3/236 | 74/185
127,6/303 | 100/238

LSV 292 400 180
LS~V 332 420 172

4660/39600] 405/2200
5243/50043] 461/2962

la tinh cho 1m vong vy coc van.

fryc ngang X-X.

—

4 Ung sudt 16n nhét trong coc cir thép 1a:

Momen quén tinh va momen khing ubn

Gid tri trén tr s6 14 cho 1 coc don, gid tri dudi mlu sb

tinh dbi véi

M 149,74x10 _ oo kG kG
G =2 680{ ) []_1900( Amz),_‘i)at.

W 2200 cm?
= Viy st dung loai coc van LS-IV cho hd moéng.
Chidu dai coc van dugc lwa chon 13;L=18m.

Chu vi vong véy la: (7 + 10) X 2 =34 (m)

Phuong ngang ta dong (10000/400) » 2 = 50 cly.

+
+
+ Viy ta déng nhu sau:
+
+ Phuong doc dong (7000/400) x 2 =33 cay.
+

Téng cong dong 85 cdy.

1.5. Tinh toan khung va thanh chéng vanh dai.
g4 luong khung vanh dai 1a 2 khung.
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Dudi thc dung ciia ap lyc thiy tinh thi coc van thép s& truyén 1&n hé khung vanh

dai 1 lyc bing : ¢ = 34(kN/m)

200, 1600
: !

1500 2300 2400 i

I

__JMMHMMMMHMHHHHHHHH
Ry NE
| 3 TNE

= (h SRR
s —— | 1 =

= =

= | (™ \ O B
___‘—__: \\m—"_IJ \H_V‘:' \\.__,,' E
g HIN\T =
”LIWTWWWWWWW:

Hinh 5.5: So db vong vy coc van thép
4 Tinh toan khung vanh dai dai:

+ So dd tinh todn:
a=34kN/m

A | ﬁi@‘
-

2300

—p
=

%
g

1500 200

+ Nbi hye tinh toan,

I

»
=
1

LL‘

/g]\

i

L7$

;17 49
ag'l 76
;8}.?6
e
| 7876
L7

Dua véao biéu d6 ndi I ta co:

M =1630kNm - Momen ln nhét trong khung vanh dai dai

max

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 88




PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM
N, = 81,76kN - Luc doc l¢n nhét trong céc khung chéng

s Tinh toan khung vanh dai ngén:
+ So dd tinh todn:

=34kN/m
L “I 3 - h

1600

1500 4000

+ N6i lye tinh toan.

4%§\T e //?D\\@
1

A.74

9118.37

8
j i\
Dua vio biéu do ndi lyc ta cd:

M = 333kNm -Momenldn nhat trong khung vanh dai dai

Hax

P

N, =118,37kN - Lwe doc 16n nhét trong cdc khung chéng
& Pé don gian cho qﬁé. trinh thi cong ta chon ciing loai vat liéu cho khung doc va khung
ngang. Vivay ta thiét ké cho khung ndo co ndi lyc 16m hon. Tu biu dd ndi luc ta cé:

M, = 37,3Nm=3.13x10° (kGcm)

N, ~118,37kN=11,84x10" (xG)

+ Chon thép chit I 1am thanh vanh dai:
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| Hinh 5.6: Mit cat ngang thép chirI
Chon thép chit I ¢6 kich thude hinh hoc nhu sau: d =250mm,b; = 125mm ¢, =10mm .

t; =19mm .

+ Mbmen quan tinh : Ix= 48800 cm®

+ Dién tich tiét dign: F = 146.1 o’

+ Momen khéng ubn: W =2170 cm?
Ung sudt 16n nhét:

3 3
O e = My | Mo 3:73x10 11,8410 =805(E§-]<[6]=1,900(i€%]
W F 585 70,73 cm om

»

= Véy chon thép chif 1250x125x10x19 lam khung vanh dai.
& Tinh tofn thanh chéng dai dai:
Thanh chdng duge tinh to4n vGi so dd mdt thanh chiu nén. Lyc tac dung vao

thanh chéng chinh béng phan luc gbi tya chia vanh dai.

+ LAy gid tri 16n nhét & tinh: N, =118T

+ Tibt dién thanh chéng ta chon thanh thép hinh tiét dién chit I

+ Momen quéan tinh @ 1. = 2530 cm®, I, = 155 em’

+ Dién tich tiét dién:# = 302 cm®

+ Momen khéng uén: W, = 230 en’, W,= 282 cm’
+ Béan kinh quén tinh: £, = 914 cm, 1, = 2.26 cm
Kiém tra 6n dinh (hé s6 dd manh):
k.L

-— <140
r

Trong do:
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k: hé s6 chiéu dai hiéu dyng, k= 0.75

L: chiéu dai khong giang, L =43m= 430cm

- Bén kinh quén tinh nh nhat cia tiét dién cgt, tinh nhu sau:
r = min (rx,ry) = min(2.26,9.14) = 2.26 cm
5;—1‘- - #———0'72 _’;:OO = 132.7 <140
= Vay thanh chéng thoa diéu ki¢n d6 manh.

Thay s6: —» DAT

Kiém tra cuong d6 thanh chiu nén: P. =@.P, =2 N
Trong do:
o, =0.9:hé s sirc khang @i voi nén

2 F 2
Véi x=(.1§_'1:) .J:(Mj (220 1606 < 225
' nr/) E nx2.26 2x10

= P =066 xEF= 0.661% x 1,900 x30.2 = 25098.8 kG
Ta c6 : Pr=0,9x25098,8 = 22589 kG = 22,59(T) > N = 11,84(T).
= Viy thanh chéng thoa didu kién cudng dd.
Két luan: Thanh chéng dung thanh thép hinh [ nhu trén dam bao kha nang chiu e,

1.5. Chon buia ha coc vén.
Biia ha coc van thép duge chon 14 loai bla chén dong xung kich loai BMx-3 ctia
hang SNG c6 céc thong 56 sau |
+ Q=16kN: Trong lugng bua .
+ M.=5kNm : Momen tinh ctia bua chin dong
+ = 1460 (vong/phut) = 152.9 rad/s
Ta phai kidm tra d& dam bdo mot s6 diéu kién sau dé c6 thé ha coc vao trong dat.
4 Pidukién 1 : Luc kich dong phdi di Ion d2 ha coc vao trong dét & d6 sau thiét

ké coc.

Trong do :
Po: Luc kich thich cfia bia chén déng
M. Moment tinh clia bua chén dong
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w: vén téc gbc cia bla
g: gia the trong trudng 14y bing 9.81m/s’
. =1,0: Hé sb ké dén anh hudng dan hdi ciia d4t 14y dbi véi coc vén thep)

T: lyc can cua dat tac dung vao coc khi déng dén chidu sau tdi da, duoc x4c dinh

nhu sau:

7=z, =12x8,075-+12x6 =168,9kN

=1
Voéi:
7} Iyc ma sat don vi.
% :chidu siu coc ngam trong dat.

Thay s6:

2 Z
p =M :SX;'?I'9 _11,915.6kN = 168,9kN = 1x168,9 = .T ,thoa mén.
g .

4 Pidu kién 2 : Dam béo coc dong vao @4t hiéu qua.
M

5‘_,,__.,0__244
9.81x 0,

Trong do:
£=1:h€ 56, d6i véi coc van thep.
Qo: Trong lugng coc, bua chin dong va b§ baa.

0=0+q=16+1332= 29,32kN .

Vol

Q= 16 kN: Trong luong bua.

q= 18x74 = 1332 kg: Trong lwgng 1 coc van thép

A: Bién d6 dao dong, tra bang 3.10 sach “thi cong mong mé tru cAu” Lé Dinh Tam,
A = 8mm.
Thay s

M, i > —0.017m=1Tmm > A=9mm

€. =1x
9.81x0, 9.81x29,32

= Pam coc dong vao d4t hiéu qua.
< Pidukién 3: Dam béo tbc dd déng coc.

981xQ, >, F
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Trong d6 :
F: dién tich coc, F = 94,3cm?,

po: Ap lue cin thit thc dung 1én coc po= 15 N/cm?.

Thay sé:
9.81x¢, —9.81x29,32 =287,63 > 15><94,3><10—3 =1,41, Thoa.

= Chon bua dong coc hop 1y.
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CHUONG II: THIET KE THI CONG CQC KHOAN NHOI

1. TEINH TOAN THIET KE CQC KHOAN NHOTI.

1.1. Cong tac chuén bi.

4 Cong tac thiét ké 0 chirc thi cong coc khoan nhdi

satl:

+ 4.+

-+

Khi thiét ké thi cong coc khoan nhdi cin phai didu tra va thu thép céc tai liu

Ban vé thiét ké méng coc khoan nhdi, kha ning chiu tai, cac yéu ciu thty tai va
phuong phap kiém tra nghiém thu.

Tai liéu didu tra vé dia chit thiy vin va nude ngim.

Tai liéu v& binh dd, dia hinh noi thi cong, cdc cong trinh ha tAng tai chd, nhu
duong giao thong, mang dién, ngudn nuée phuc vu thi cong.

Ngudn vt lidu cung cip cho cong trinh, vi tri dd dét khoan.

Tinh néng va sb lugng thiét bi thi cong ¢6 thé huy dong cho cong trinh.

Céc anh hudng c6 thé tic dong dén mdi truong va cong trinh lan can.

Trinh do cong nghé va ki néng ca cdc don vi thi cong.

Céc yéu cu vé ki thuét thi cong va kidm tra chét lugng doi vdi coc khoan nhoi.

4 Noi dung cua cong tac thiét ké tb chire thi cdng coc khoan nhdi.

+

Lap bang v& méat bang thi cong tdng thé bao gbm vi tri coc, bd tri cac cong trinh

phu trg nhu tram bé tong, hé théng san cdng tac, day chuyén cong nghé thiét bi thi

cong nhu may khoan, cac thiét bj ddng bd di kém, hé théng cung cip va tudn hoan

vita sét, hé théng cdp va xa nudc, hé thong chp dién, hé théng dudng cong vu.

+

Lap céc bang v&€ thé hién céc bude thi cdng, céc tai liéu hudng dan céc thao tac

. thi cong d6i voi céc thiét bi cht yéu. Lap hudng din cong nghé thi cong va céc

o+
-+
-+

.P

huéng dén sir dung céoe thiét bi ddng bd.
Lap tién d6 thi cong cdng trinh.

Lap bidu ké hoach st dung nhén lyc.
Lap bidu k& hoach sir dung thiét bi.

Céc bién phap dam bao an toan lao dong va chét lwgng cong trinh.

& Vit lieu va thiét bi.
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+ Céc vatliu va thiét bi dung trong thi cong coc khoan nhoi phai tudn thi cdc yéu
cAu ghi trong hd so thiét ké va céc titu chuén hién hanh.

+ (Céc thiét bi sir dyng nhu mdy cAu, mdy khoan, buia rung, v.v... phai co day d tal
liéu v& tinh ning ki thudt, cling nhu cdc chirng chi v& chit lugng, dam bdo yéu
chu ki thudt cua nha ché tao va phai dugce dang kiém ciia co quan thanh tra an
toan theo dung cdc quy the ki thudt an toan hién hanh (Vi du: Cyc Ding Kiém
Vit Nam).

+ V4t lidu st dung vao cong trinh coc khoan nhdi nhu xi mang, cbt thép, vira sét,
phu gia, v.v.. pha1 c6 day @0 hudng din st dung va chimg chi chét lwong cla
nha san xudt. Cac vat liéu nhu cét, 44, nude, vira sét, bé tdng phdi co cdc két qua
thi nghiém dénh gia chét lugng cling nhu thi nghiém tuyen chon thanh phan bé
tong, két qua ép mAu, v.v... trude khi dua vao sir dung.

4 Thi cdng cac cdng trinh phy trg.

Trude khi thi céng coc khoan nhdi, phai ciin cir vao cic ban vE thiét ké thi cong
3 tién hanh xAy dung cic cong trinh phy trg nhu:

+ Dudng cong vu dé van chuyén may moéc, thiét bi, vat tu phyc vu thi cong.

+ Heé théng cung chp nrde gbm ngubn nude (giéng nuéc, muong mang dén nudc),

cic may bom, cic bé chira, cac hé théng dudng éng.

+ T8 théng cap dién gbm ngudn dién cao thé, hé théng truyén dan cao va ha thé,
tram bién ap, tram may phat dién, v.v...

+ Hé thong cung clp va tudn hoan vita sét gdm kho chira bt bentonite, tram tron
vita sét, cdc mdy bom, cac bé ling, hé thdng loc x0dy, hé thong dudng ong, v.v..

+ Hé théng cAp bé tong gdm céc tram bé tong, c4c kho xi ming, cic may bom bé
tdng va cac duodng bng, v.v...

+ Céc sin dao thi cong, chc khung ddn hudng, v.v...

1.2. Vit lidu va thiét bi.
& Vit liéu cho bé tong.
4 Thiét ké ti 1& cua bé tong nhiam dat dugc cac yéu clu sau:
+ Mo thiét ké clia bé téng trong didu kién phong thi nghi¢m phai ting tir 30-40%
so vi thiét ké bé tong coc a6 dudi nude.

+ D6 sut ciia bé tong ngay sau khi trn phéi nhé hon 20 cm.
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+

+

D4 sut clia bé tong khi bat dau rot vao trong 1dng coc phdi 16n hon 14 cm.

Bé tong phai c6 di dd nhdt va d6 déo dam bao cho khong bi phén tang trong subt
qua trinh van chuyén va db bé tong.

Ty 1é nude/xi mang trong hdn hop bé tong phéi nhd hon 0.5.

Vita bé tong phai dam bao cd thoi gian ninh Kkét 161 hon 6 gidr va cong thém thoi
gian van chuyén tir tram trn dén noi db bé tdng.

Thiét bi d6 bé tong.

Ong 46 bé tong:

Bé tong phai duge db bing éng din thing dimg (6ng tremie).

Ong d6 bé tong phai dugc ]am bing thép c6 dudng kinh trong D =230-250 mm -

va phai duge dam bao kin mrde hoan toan tix trén xudng dudi trong sudt qua trinh
44 bé tong. |

Ong db bé tong dugc td hop cdc doan dng co cung dudng kinh, khong bi mdp
méo va chiéu dai tir 0.5 &én 6 m dam bao tinh linh hoat trong qua trinh thi cong.
Méi ndi ciia bng a8 bé téng phai co chu tao dic biét ddm bao _dé thao lip va hoan
toan kin nudc.

Ong 46 bé téng phai co chiéu dai dam bao co thé @it sudt chiéu dai cua coc.
Phéu rét bé tong:

Phéu dugc thiét ké chuyén ding cho cdng tac 46 bé tong trong nudc, dam bio
cho viéc tiép nhan bé tong 1a lién tuc vi vita bé tong khong bi tran ra ngoai va roi
vao hé khoan.

Phéu phai co 49 déc hop 1y dam bao cho vira bé tdng khong bi dinh Iai trén phéu,
Qué cau ngin nudc:

Qué cu ngin nude duge lam bang cao su xbp khong thAm nude va o ty trong
nhé hon 1 @& c6 thé tw ndi 1én trén mit nude va khong n&m lai trong bé tong.
Qua ciu ngin nude phai dém bao kin khit khéng cho nudc trdn vao hoa tan vita
bé tong trong dng dén nhung khong bi ket lai trong éng khi 6 bé tong.

Trude khi d6 bé tong vao trong phéu thi qua cAu ngan nwéce phai dugce dat vao
midng trén cia éng (day phéuw). _

Kich thudc clia qua chu phai dam béo sao cho cAu khéng ty roi vao trong bng

dudi tai trong ban thén.

4 Thiét bj phuc vy khoan.
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+ Héndichd thiét bi khoan:

- Hé ndi ché may khoan phéi di khé nang dn dinh trong subt qué trinh khoan coc.

~ Hé nbi chd thiét bi khoan phdi dugc neo ¢b dinh vao hé théng coc neo hodc hé
thé dam bao khong bi xé dich hodc bi lic ngang trong khi khoan.

+ Chuin bj may khoan:

~ Trudc khi khoan méy khoan phai duac bao dudng va dugc van hanh thir dam bao
khong bi tryc trgc trong sudt qué trinh khoan.

- CAin khoan phai dugc &idu chinh cho thing dimg, d6 nghiéng ciia cin khoan
khong duogc vuot qua 1%. |

- Do ving ngang cta cin khoan cling nhu cua ghu khoan trong khi khoan khong
dwge vugt qua 2.5 cm.

+ Cong tic ong vach.

+ Ong véch dugc ché tao trong xufmg hodc nhd may theo dung ban vé thiét ké.

+ Ong véch trude khi dwa vao rung ha khong duge mép méo, sai s& dudng kinh &
tt ca cac mit ct khéng dwgce vugt qua lem.

+ Viécha Sng vach phai c6 khung dinh vi ¢6 du d6 cimg dam béo khi éng vach ha
dén cao 40 yéu chu céc sai sO phai nam trong gidi han saw:

- Do nghiéng <0,1 %.

~  Sai s6 toa d6 trén mit bang < 5 cm.

1.3. Cong tac khoan tao 10.
¢ Thiét bj khoan tao 16.

Thiét bi 14y d4t d4 trong 1ong 16 khoan ¢6 céc kidu nhu sau; bia gid da, giu
ngoam, ghu xoay 45 hat bun theo chu trinh thudn, nghich, v.v..

Viée tao 13 trong 1ong d4t co thé thye hién béng cac cong nghé, thiét bj khoan
khac nhau. Mdi cong nghé khoan cAn ¢6 nhiing quy dinh céc thong 56 khoan cu thé dé
dam béo chit luong tao 10.

4 Cong tac khoan tao 13 ¢6 thé chié thanh hai dang chti yéu theo phwong thirc bao

v& thanh véch 15 khoan nhu saw:

+ Khoan tao 18 khong c6 dng vach, diing bentonite dé giit vach.
+ Khoan tao 18 ¢6 dng vach.

% Ong vach.
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Ong véch dugc ché tao trong cdc xwdng co khi chuyén dung, dng vach co kich
thurée dudng kinh 16n hon dudng kinh theo 1y thuyét ctia coc tir 10 - 20em va chiéu dai
1 6m. D6 day clia éng vach 1a 10mm.

4 Theo dic diém ki thuft c6 thé chia éng vach thanh hai loai:

+ Ong véch thugc thiét bi khoan c6 kich thude, chidu dai mdi doan 6 ong duoc ché
tao theo tinh ning, cong suét coa timg loai may khoan. Ong vach ndy dwge rut
lén trong qua trinh db be tong.

+ Ong véch theo yéu ciu thi cong khong thude thiét bi khoan, va dugc dé 1ai trong
két cAu véi muc dich: Gitt thanh vach; Lam van khuén d6i véi phén coc ngdp
trong nude; Bao vé coc trong trudmg hop sdng c6 vén tc 16n va cb nhiéu phu sa.

& Khoan tao 13, bom dung dich Bentonite gift thanh.

4 Yéu ciu ddi véi dung dich Bentonite:

Bentonite 13 loai d4t sét thién nhién, khi hod tan vao nuéc sé& cho ta mot dung
dich sét c6 tinh chit ding huéng, nhiing hat sét lo limg trong nudc va 4n dinh trong mot
thoi gian dai. Khi mot hé dio duge dd ddy bentonite, &p lyc dur cfia nude ngdm trong
Jd4t 1am cho bentonite ¢6 xu hudng 10 ri ra d4t xung quanh hé. Nhung nhd nhitng hat sét
lo g trong nd ma qua trinh thém nay nhanh chéng ngimg lai, finh thanh mot 16p véch
bao quanh hé dao, ¢ 1ap nude vi bentonite trong hé. Qua trinh sau d6, dudi ap Iyc thiy
tinh ctia bentonite trong hd thanh hé dao duge git mét cdch 6 én dinh. Nho kha nang nay
ma thanh hé khoan khéng bi sut 16 dam bao an todn cho thanh h& va chét lugng thi cong.

Ngoai ra, dung dich bentonite con cé tac dung lam chim lai viée ling xudng clia

cc hat cat... & trang thai hat nho huyén phit nhim dé xi Iy cén tAng.

Bang 5.4: Tiéu chuén dung dich bentonite

Tén chi tiéu Chi tiéu tinh ndng Phuong phap kiém tra
1. Khéi lugng Tir 1.05 g/cm? dén 1.15 g/em® | Ty trong k_é hodc Bomé ké
riéng
2. Do nhét Tir 18 s #én 45 s Ph&u 500/700 cm®
3. Ham lugng cat <6 % |
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4, Ty 1€ chét keo >95% Dong cbe

5. Lugng mét nude <30 mL/30phut Dung cu do luong
mét nudce

6. Do day 4o sét. Tt 1 mm dén 3 mm sau 30 phit Dung cu do lugng

mat nude

7. Luc cét tinh 1 min: tir 20 mg/em?® dén 30
mg/cm?
10 min: tir 50 mg/cm? dén 100 o
Luc ké ciét tinh
mg/cm?
8. Tinh én dinh <0.03 g/om?
9. Do pH 7 dén 9 Gidy thir pH

1.4. Cong tac ha 1dng thép.

+ Ldng cht thép sau khi dugce budc chn than trén mit dat s8 duge ha xubng hé
khoan.

+ Dingcén cAu nang 1ong cbt thép 1én theo phuong thing dimg rdi t tir ha xudng
trong long hé khoan, dén khi dhu trén cia 1dng cbt thép cach miéng bng vach
khoang 120cm thi dung lai.

+ Dung hai dng thép tron D60 ludng qua 16ng thép va gac hai dau dng thép 1én
miéng dng véch.

+ Tiép tuc chu Hip doan 16ng thép tiép theo nhu d lam véi doan trude, didu chinh
a4 céc cay thép chi tiép xtc doc voi nhau va du chidu dai ndi thi thue hién lién
két theo yéﬁ chu thidt ké.

+ Sau khi kiém tra céc lién két thi 1t hai dng thép d& 16ng thép ra va cn cdu tiép -

tuc ha 16ng thép xuéng theo phuong thiing ding.

1.5. Cong tac dd bé tong.
Cudng d6 chiu nén cua mau bé téng sau 28 ngay cAn duoce ting thém 10% so Vo1

cudng 6 tidu chuén.
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Nhét thiét phai a6 hét bé tong trong thoi gian 1 gid sau khi tron xong nhim tranh
hién tuong tic éng dén do tinh lru déng coa bé tong giam dan .

Téc d6 db bé t6ng thich hop vao khoang 0.6m?phut. Trong 1 git t5i thiéu phai
d4 xong 4m dai cqc.

Trong qua trinh db bé tong day bng dén can duoc cim siu vao trong bé tong
khéng dudi 2m dé d& phong bé tong chay tir d4y 6ng din ra khong bi trén 13n dit bun
trén bé miit bé tong coc. Tuy nhién tranh cim siu qua 1am bé tdng kho thoat khéi éng
dén.

Trong qué trinh 6 bé téng cn thudng xuyén fhuc hién cac cong viéc kiém tra:
+ Po cao dd dang 1én clia mit bé tdng trong 15 sau moi 1An @6 xong 1 xe bé tong.

T d6 xem xét dé quyét dinh mirc d6 nhic éng din 1én.

+ Thuong xuyén kiém tra diy do mit dang 1én cia bé téng tranh trudng hop ddy bi

gisin dai ra trong qud trinh do.

1.6. Trinh ty thi cong.
Buoc 1:
+ Tién hanh la‘u'h ciu tam dé thi cong.
+ Cao dd mat dao cao hon MNTC 0,5m.
Budc 2:
+ Dinh vi va lip dung Sng vach.
+ Dung bia rung ha bng vach c6 duong kinh D =1100mm, chiéu dai 7.5m, 44 day

dng vach d = 10mm.
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Hinh 5.7: Ha 6ng vach

Budc 3:

[¢]

Chuén bj vira bentonite

.

+ Bom vita bentonite vao 16 khoan

+ Dung méy khoan SOILMEC RT3 - ST khoan 1Ay dét trong 1ong coc.

+ V& sinh 16 khoan béng cdch bd sung vita bentonite m6i theo phuong phap tudn
hoan nghich.

Kidm tra 6 léng dong cét va mun trong 15 khoan.

-

+ Nghiém thu 15 khoan.

+ Long cbt thép duge gia cong thanh céc doan trén bd sau d6 duge dua ra vitrithi
cong.

4+ Lip dat 1dng cbt thép vao trong 15 khoan bing cau 25T.

+ Cb dinh Iong cbt thép vao thanh dng vach.

+ Néi 1ong thép.
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Hinh 5.9: Ha 16ng thép.

Budce 4.
g cp tlr xe tron va may bom bé tong.

MSSV: 1351090277 Trang 102

+ Bétdng dugc cun

SVTH: TRAN BA KHANG



DATN: TK CAU BT DUL DAM I

GVHD: Th.S: VO VAN NAM

T Db bé tong coc bang ong dan thing ding.

i e b

oS e et S

I

Hinh 6.1: D bé tdng coc.

Bude 5:
+ Kiém tra mun day coc bang khoan.

+ Kidm tra chét hrgng bé tong coc

Budc 6

+ Nghiém thu coc khoan.
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CHUONG IIL TINH TOAN VA THIET KE VAN KHUON pO BE TONG
TRU

1. YEU CAU VAN KHUON. |
& Vén khuén 13 khuén dic ctia két chu bé tong, khuén nhu thé nio thi san phim
nhu vy, do d6 van khudn c6 vai trd quan trong dnh hudng tryc tiép dén chit
lwong ctia cong tac bé tong:
+ Vén khuén ¢6 vai trd dinh hinh dang cho két cu bé tong va BTCT, dam bao cho
K&t cAu c6 hinh dang va kich thude dung nhu thiét ké.
Gift kin nudc xi ming dam bao cho bé tong cb cudng do nhu thiét ké.
Bao vé cho vita xi ming dang ninh két.

Tao bé mit ket cau ¢6 chat lugng cao.

+ + o+ o+

pé dap tng duge nhing vai trd trén, cong tac van khudn phai dat dugc nhitng
yéu ciu sau:

K&t cAu van khudn phai bén vitng, chiu dugc tai trong tac dung lén.

-+

+ K&t cAu db cimg khong bi bién dang, tao dugc hinh dang két cAu dang nhu thiét
ké.

+ C#u tao phai kin, giit dugc nude xi ming cho bé téng rot vao trong khudn.

+ D& lap dung va thao dd.

+ Gi4 thanh ré: nén st dung vt ligu tai chd, luan chuyén nhiéu lén.

i 1. Thiét ké vén khudn va cong tic db bé tong bé méng.

& (odng tac bé tdng bé
Sau khi thi cOng xong phén bé tong bit day ta tién hanh tp van khuon, cbt thép
cho phin bé méng. Chon van khuon dic bé méng 1a van khudn thép.
Méng ¢6 kich thude : 5 x 8 x 2
= Thé tich cia bé méng 1a: Vo =80 m?
Diing éng voi voi dé db bétong vao mong va dung dAm dui bén trong dé d4m chit

hén hop bétdng tuoi.
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Hinh 6.2: DAm diti ¢ bén kinh ddm hiéu qua 0.7m.
Khi dAm 16p trén phai cdm vao 16p dudi 10cm 48 betong 2 16p duoc Lién khéi.
Ngudn cip bé tong: Bé tong thuong phdm. Dung tich 1 xe trfn bé téng 1a 12m*.

Hinh 6.3: Xe bdn ché bé tong HOWO dung tich 12m’.

+ S xetrdn cin thiét cho mot dot dd: h= —‘\;5- = - =2xe.

Chon méy bom bé téng XHBT-20SR ¢6 cong sudt 15 m¥/h.
+ Dién tich mit ¢t ciia bé mong la: F=5x 8= 40 (m?).
+ Chidu cao bé tong &b dugc trong vong 1 gion

neP =12 _0375m
£ 40

+ H chidu sau dat dugc trong thi gian vira bé tong ninh két khong c6 phy gia (4
gio)
H=4h=1,5m
+ Ap lyc ngang cla hén hop bé tong tuoi xdc dinh theo cong thire sau:
P =n (q + ybtR)
Trong do:
Yo — trong luong thd tich cla vira bé tong yo =25 kN/m?

q — tai trong thing ding gdm:
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Luc xung kich do vita roi khi 44 bang bng voivoi q1=0 KN/m?
Lue xung kich do ddm qz =2 kKN/m?

Tai trong thi cong q3 = 2,5 KN/m?

Chiéu séu tac dung cua &3m: st dyng ddm dii R =0,7m

Haé sb tai trongn=1,3

o Thaysétaduge P, =13(45+25%0,7) =28,6kN/m”

& Cbng tac van khudn bé.

+ Chu tao ciia van khuon: loai Van khudn thep
CAu tao chia mdi tAm van bao gbm mot thm ton 1at, xung quanh dimg thép vién

d& déng khung vidn bao kin cac mép van, trén canh dimg ctia thép géc khoan sin céc 10
khoan dudmg kinh D22 c6 khoang cach théng nhit 44 lién két c4c tdm van lai véi nhau
bing buléng. Do ton lat moéng nén phai ting cuong ¢ phia sau tAm van cac sudn tang
cudng dung va ngang, trong 36 suom ding bé tri theo canh ngin va lién sudt theo canh
ndy, con suwdn ngang chia ra thanh timg doan lot gifta Khoang céch cta hai sudn dung
va han vao sudn dimg. Cac tdm véan lién két véi nhau bing céch bt buldng theo canh
cla thép goc vién mép, c6 giodng cao su dém & gifia dé giit kin nude. Ngoai ra ¢0 thé
lién két bing then va chét hinh ném. Trén tAm van khoan sin hai 16 khoan & hai g6c dé

lip thanh gidng sau ndy. O day chon loai tAm co kich thudce nhu saw:

10040

__iDD;!UU|100i1ﬂﬂ|1m|100i1ﬂﬂiiﬂﬂ|1DD|1DB
I I t | I i

il D=1000

4L

Hinh 6.4: CAu tao van khudn thi cong.
4 Tinh ton I4t.

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 106



PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM

+ Khoang cich gifra cac siron tang cuong dung: a = 100 cm

+ Khoang céch gifta cac sudm ting cuong dimg: b= 100 cm

R
q T L
= = o
ol B =
‘ﬁ' I
T E==
o prrmd _W_&E"z;_w
@ p=f) (o) (©)

Hinh 6.5: Biéu @b 4p luc 1én van khudn
(a): ap luc bétdng gia dinh.
(b): dp luc bétong khi khong dim rung.
(c): 4p bétong khi ¢6 ddm rung.
+ Momen udn tai trung tim ctia & suom canh axb tinh theo so dd ban ké trén 4 canh:
M" =on.p,.a’

Trong'dc’)'

o, B phy thude vao ti 16 gifta 2 canh a va b 4y theo bang 2-14 sach Thi cong chu
Tap 1 — Th.S Chu Viét Binh. Véiab= 2 tra bang ta dugc .= 0. 0513; p = 0.0183.

p,,: gid tri tinh dbi ca bitu b 4p luc vita hinh thang sang bidu @6 hinh chit

nhat, xac dinh theo cong thirc:

:B(q:rpm)mpm (H—R)]x%

:[%(455»{-28,6)X0.?+28,6x(135_0a7)]xﬁ

=123 (kN/m?).
= Thay s ta dugc: M* = 0,0513><1,3><23><0,12 =0,015 (kNm)

+ Chon chidu day tm ton 14t véi cudng dd tinh todn R, =190 (N/mm”).

6 ngo 061x10° _, 45 (nm)
100 %190

= Chon chiéu day tAm ton 14t 12 & =2,5(mm) -

& Tinh sudn ngang:
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Suon ngang 1am vige theo so 46 dam gian don. Tal trong 1a 4p luc vita do %
khoang sudn & hai phia tiép nhén va truyén 1én:

9 "-:Pmaxxb=23><0,1:2,3kN/m

Moémen udn tai gifta nhip:

1 12 212
M =1 | 2 | =1,3%2,3% 30U =01 | _ o4 (kGoem)
! 24

24

Ta chon thép suong ngang 6 kich thude h =30mm,b = 3mm.
# Tinh swon dimg
+ Phén luc gbi sudng ngang truyén 1én sudn dung
R =g, x(a-b)=2,3%(2x0,1-0,) =0,23kN
Luc phéin b6 ¢6 dang hinh rang cua gbm céc bidu dd tam gidc cén chiéu rong
ddy 1a b va chidu cao 1 qmab. D4 don gian cho tinh todn ta quy 4di hinh rang cua thanh
biéu dd hinh chit nhat quy dbi co tung d4:
q, =E%&°‘—=g%<2§=l,25(kN/m)

+ Mbmen udn tai gitta nhip:

: . 3 2
v o B0y, i3], nx4B
4 4 8 8

1x9 187 1,3x1,25%1?
=0,23% — +
4 80 8
~ 0,183(kNm)

Chon thép sudm la loai thép chit nhét c6 b= 6mm, h=50mm. c¢o céc thong sb:

3 3
ab _0.006x0.05 625107 (m“)

12 12

+ Kiém tra vé cuong dd

4
oo ,M“_/ _ 9_:_,1_3_2325‘_19.., _ 732 (ke /cm?) <1900 (kg / cm®) => dat

D6 vong tai mat cit gilta nhip ctia suon x4c dinh gln ding theo phuong phép sau:
cée phan lyc R chia thanh 3 hop lue b tri tai 3 diém céch déu nhau
Q=R = 0,23kN/m

+ Do vong xéc dinh theo cong thire:
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k]
fo_D GEQ e q-ZBJ

TEJ 16 16
3
) ; = X[l—g“xo,23+—5~—><l,25x1j:2,11><10*“3 ()
24%2.1x10°x62,5x107 \16 16
= f<[f]:_~£—:_.1__:4x103(m)
250 250

Vay thoa mén diéu kién d4 vong.

12, Thiét ké vén khudn va do b tong tru.

£ DO bé tong.

Hinh dang tru duge chia lam 2 phén:
+ Phin than gifia hinh chit nhat kich thude: 3.5 % 1,5 (m).
+ Phin bo tron 2 bén ban kinh R = 0,75 m.

+ Thé tich try 1a: V, :(3,5><1,5+1;-><0,752)><8:46(m3)

750 3500 750
I i i

1500

Hinh 6.6: Miit cit ngang than try
Dung dim dui c6 céc thong s6 ky thudt sau:
+ Piu cbng tac dui: 40cm.
+ Ban kinh anh huong: R = 70cm.
+ Budc di chuyén cua dui khong qud 1,5.R = 1,05m.
+ Ngudn cp bé tong: Bé tong thuong phim. Dung tich 1 xe {ron bé tong la 10m?
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Tiinh 6.7- Xe bon chd bé tong HOWO dung tich 10m*.

S5 xe tron bé tong cAn thiét cho mét dot db: n= %—H = =1xe.

Chon mé4y bom b tong XHBT-205R c6 cong suat 15 m*h
Dién tich mt céit ciia thén tru 13: F =6 (m?).

Chiéu cao bé tong 44 duge trong vong 1 gio:

h=2=-25m
F 6
H 13 chiéu sau vita dang trong thoi gian vita bé tong ninh két khong c6 phu gia (4 gidy)
H=4h=10m

Ap lyc ngang cua h3n hop bé tong tuoi xdc dinh theo cOng thirc saw:

p_=n (q + -ymR)

Trong do:

v — trong lugng thé tich cla vira bé tong yet = 25 N/m?
q — tai trong thing dung gom:
Luc xung kich do vira roi khi dd bing giu dng voivoiqi=2 kN/m?
Luc xung kich do $Bm Q=2 kN/m’
Tai trong thi cdng qa = 2,5 kKN/m?
+ Chidu sau tac dung cua dam: st dung ddm duiR=0,7m
+ Hé o6 taitrongn=13

= Thay s ta dugc Pmax3:1,3(4,5+25><0,7)=~=28,6 KN/ m?

& Tinh van khutn

&

CAu tao van khudn bé tru:

St dung véan khudn lap ghép bang thép.

+

Swon tang cudng theo canh dai A chju lyc cue bo trong khoang a. Swon theo canh

+

dai B chay subt truyén lyc 1én canh mép.

Tén 14t 1am viée theo so 4 ban ké trén 4 canh.

4

+ Trong mét & canh dailaa va canh ngin 1ab.
4 Tinh ton lat:

+ Khodng céch giita cac suon tang cudng dung: a = 100 mm.
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+ Khoang cach gitra cdc suwon ting cudng ngang: b = 100 mm.

Prnace

@ ©® 0 ©

q q W&
1 i
E :—ﬁ%{
e -
..
==\ =
I — '
=
—
Drext |

Hinh 6.8: Ap lwc vén khudn 1én than tru.

+ Momen udn tai trung tAm cfia & sudm canh axb tinh theo so dd ban ké trén 4 canh:

o 2
M" =oa.np,2a

Trong do:
a, p phu thude vao t 16 gifta 2 canh a va b 14y theo bang 2-14 sach Thi cong ciu

Tap | — Th.S Chu viét Binh. V6i a/b = 1 tra bang ta dugc &= 0.0513; p =0.0138.
D, : gid tri tinh d@8i cua bidu 5 &p lyc vita hinh thang sang bidu dd hinh chit

nhat, x4c dinh theo cong thirc:
=B(q+Pm)R+Pm (I—I—R)]x%
= B(4.5+28.6)x 0.7 +28.6%(10 —0.7)]><E
=272 (kN/mz).
= Thay sb ta duoc: M" = 0.0513x1.3%27,2%x0.1° =0.018(kNm)
+ Chon chidu day tAm ton 14t v6i cuong @5 tinh todn R, =190 (N/mm?).

it
5> 6x M 6><0 018x10° _2.41 (mm)
bx R, J 100x190

+ Chon chiéu day tAm ton 14t 12 8=2.5 (mm).
+ Do vong tai trung tam cla 0 panen

=04 (mm)

p,d 272107 x100* 100
x P ~o.0138>< =0.011 (mm
/= 2.1x10°x2.5° (mm) < 250 250

= Thoa diéu kién d§ vong.
# Tinh ndi luc sudng ngang.
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DATN: TK CAU BT DUL DAM I
4m gian don. Tai trong tac dung 1a ap lyc vira

Swon ngang lam viée theo so a6 d

do V4 khoang sudn & 2 phia tiép nhén va truyén 1én.

0, = Prnax Xb=28,6><0,1:2,86(kN/m)

Khong can tinh 4§ vong oila swon ngang ngan vi g vong clia ca tam phy thude

vio sudn dai theo canh B.

Momen udn tai gitta nhip:

2_”_ 2 2_ 2
M = ng, (35‘ b ] _ 1,3><2,86><(M) _ 31(kGem)

24 24

Chon thép suon la loai thép chit nhat ¢6 h=30mm, b =3mm.

4 Tinh ndi luc va d6 vong cia suon dimg:
Phan luc gbi do sudn ngang truyén 1&n suon déng:
R=g,x(2a—b)= 2,86x(2x0,1-0,1)= 0,286(kN/ m)

Luc phén b ¢ dang hinh rang cua gbm céc biéu dd tam gidc cin chiéu rong day
13 b va chidu cao 12 p,b. Dé don gian cho tinh todn ta 61 biéu @ hinh ring cwa thanh

bidu dd hinh chit nhat quy ddi ¢6 tung do:

g, = b-gm - 0'1"227'2 =1.36(kN/m)

+ Mémen udn tai gifta nhip suon ding:

: Y 2
M" =nR. LE=D i3 _,_n‘Qz-B
4 4 8 g
— 2 5
_ 1 3x0286x| 20D o1 107 10+3)], 1,3x1.36x1
4 4 8 3

=0,188(kNm)
dn dimg 13 thép ban hinh chit nhat day 6mm, rdng 50

Chon thép sw mm. Momen quan
tinh clia suon dong:
3 3
ab® 0.006x0.05 62.5%10° (%)

12 12
+ Kiém tra vé cudng do

4
M 0,188x10 _ 75 (kg/cm2)<1900 (kg/cmz) => dat

o=
A 2,5

Trong do:
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B = 1.b=10x0.1=1(m)
i=10: sb khoang sudn tinh theo B

-2 - 250_?;2_82 = 0.858 (KN/m).

+ Do vdng xac dinh theo cong thurc:

B (19, 5
-5 _|Z0-24,B
4 24.E.Js(16Q 16%‘]

3
= }; - ><[1—9—><0.858—~£—><1.36><1):1,88><10‘3 (m)
24%2.1x10*x62,5x10 16 16

¢ 1 § ‘
= f<[f]:§§6=-2—5—0-z4x10B(m).Démbéodiéukiénd@vﬁng
2] 2 2 2 2 2 2 2 |2 2
BENERENERERE: 2

1008
T MR P 1 l'___v_‘_ﬂ_______‘_{ “_‘.‘
::_ﬁ%: T E- g P o
L HArT ] T
g FHH T 8 T —
snnnfungasjune Beet
ENNEENNEEE -1
| FEEEEE it
e
Van sb 1 van s6 2 vén s6 3(2 tim) van s6 4

Hinh 6.9: B6 trf van khudn try ciu.

2. BIEN PHAP DO vA BAO DUGNG BE TONG
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1.1. Bién phép d6 bé tong.

+ Péi véi bé tong bit ddy sit dung phuong phap vira dang.

Cbt licu 16n (d4) duge 4 xubng trude, sau d6 qua hé théng éng din duoc dit
trude do vira xi mang cat dugc bom xudng tin day. Via d4y nude ra chén kin céc khe
rbng cha Kkhéi cbt lidu sip xép tir trude. Dudi ap lyc cua dAu voi vita xi ming s€ lan toa
phit kin dién tich v4n khudn va theo thoi gian dang cao dén, vita s&€ hoa cung dan va lién
két cac cbt liéu thanh mot khdi bé téng vitng chiic.

+ Dbivoi phin bé tong mong va than trg ta st dung may bom bé tong.

Sau khi 1ip dung vén khudn va cit thép xong ta tién hanh dd bé tong thong qua
may bom bé tong.

Trudce khi 8 bé tong ta tién hanh kidm tra céc khe ho ctia vén khudn, cbt thép
san giao.

Chiéu cao vita roi tir dng voi voi t6i mat trén bé téng khong vuot qua 1.5m dé
tranh phén tAng bé tong.

Pé bé téng theo trinh tu va chiéu cao mdi dot d6 phai tuén theo thidt ké. Db tr
xa 161 gén tir trong ra ngodi va d8 xong 16p nao ta tién hanh dam 16p do.

Bé téng phai duge 44 lién tuc khong dugc ngung tuy v.

Cong viéc dam bé téng nhim muye dich cho bé tong. duge dic chéic khong bi 0 t6
ong va lam cho bé tdng bam chit vao cbt thép. Yéu cAu cta ddm 13 dém phai k¥ va
khong duge bd sot ddng thoi phai dam bao thoi glan dim, néu dAm khong du thoi gian
thi bé tong s& khong phi kin cac 15 rdng va nguoc lai néu dAm qua lau thi cac cbt lidu
s& lang xudng dwdi va vira Xi méng tr5i 16n trén bé tong khong dugc dbng nhét.

Dlng dim dui dé dém bé tong, chidu sau khi d¢dm mdi 16p bé tdng khoang 10 -~
30cm. khoang céch di chuyén cua dim khong vuot qua 1.5 1An ban kinh tac dung cta
dam. Thoi gian dam khoang 20 - 40s.

1.2. Bién phédp bao dudng bé tong
+ Ché d6 bao dudng bé tong trong thoi ky doéng cing phai bao dam.
Git ché @6 nhiét dm cdn thiét cho sy tang dAn cudng d bé tong theo toc dd quy
dinh.
Ngan ngira cdc bién dang cia bé tong (do nhiét d6, co ngot), tranh hinh thanh khe

nurt.
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Tranh cho bé tong khong bi va cham, rung dong va bi anh hurdng chia cdc tdc dong
khac lam giam chét lugng cua bé tong trong thoi ky dong cimg.

Cong tac bio dudng dugc tién hanh sau khi db bé tong xong fir 10+ 12 gidy (
truong hop nng gi6 thi sau tir 2 + 3 givr ). Diing bao tai cat, mun cua ,... dé che pht,
gify 4m va twdi udt cho b mat bén ngoai bé tong. Néu két cAu mil try va b§ mong c6
b3 mit 16n, ¢6 thé be by va b mét 16p nude tén trén.

Thoi gian bédo dudng bé tong phai do thi nghiém quy dinh tuy theo khu vuc va
diéu kién thoi tidt. Dung xi mang poocling thi thoi gian bao dudng vé mia he 13 14 ngay
- va 7 ngay v& mia déng. Néu ding phy gia déng cing phanh thi thoi gian bao dudng rat
ng‘é’m mdt nua.

Viée thao d& van khuédn chi dugc tién hanh sau khi bé téng &4 dat duge cudng a6
yéu chu. Dbi véi van khudn thanh ding cta try cAu, khi cuong 40 bé tong dat 2,5 MPa.

Bé tong try cu co kich thuoe 16n, trrde khi thao van khudn thanh dimg cAn xem
xét nhiét d6 bén trong va ngoai clia Kkhdi bé tong, tranh thdo véan Kkhuon khi c6 ludng khi
lanh. Khi nhiét d6 bé mét bé tong ha thip qua 110 +140C thi sau khi thao véan khubn
phai co lop vat ligu gilt nhiét bao vé bé mit cia bé tong.

Khi tién hanh théo vén khubn can tranh va cham chin ¢ong manh, 1am hong mat
ngodi va st mé ¢dc canh goc cua Kkt chu. Néu bé mit ciia bé tong c6 chc 15 héng cin .

cé bién phap xit Iy ngay.
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CHUGNG IV: THIET KE THI CONG KET CAU NHIP

{. GIGI THIEU CHUNG.
+ Chu gdm 5 nhip 33m. M3 nhip gdm c6 4 dam chi. Chitu cao ddm chi 1,8m.
Trong lugng 70 tAn.
+ Dam chi dugc dic s¥n, cing kéo trén bai duc va tién hanh lao ra nhip
+ Saukhi lao lp dim tién hanh 18p dat van khudn 4 46 bs tong dim ngang va béin

mat cau.

2. DAC PIEM LAO LAP DAM BE TONG UNG SUAT.

Chc dam bé tong cht thép img suit trude Lip ghép thuong ning né cho nén viée
lao l5p kho khin va phirc tap, ddi hoi phai hét st can than va nhe nhang. Chu kién bé
tong cbt thép Gng sudt trude 14 két cAu chiu lyc theo so 43 nhét dinh va khong ddng déu
& céc chidu khac nbau, cho nén trong qua trinh xép &, van chuyén va lao lip phai hét
sitc cin than. Bé tong 13 vat liéu don, Khi lao 1ap chd y khong dé cAu kién va cham manh
va bé tong phai da cudng @6 qui dinh.

Thidt bi chu lip phai dam bao thao tac nhanh gon déy manh tién @6 thi cong va
tbt nhét c6 thé di chuyén dé giang chu kién vé& moi phia. Cin kiém tra an toan cac thiét
bi trude khi lao lap.

Cong viée lao chu lap ghép bao gdm 2 giai doan chinh:

Giai dogn 1. Chuén bi hién trudng nhu 1am gian gi4o, chuén bi bai dé dam va duong
van chuyén, stra chita céc khuyét tat va sai 1&ch, 15p thi, Kkiém tra thiét bi kich kéo cAn
truc...

Giai doan 2: B tri céc giad lap dé budc va cAu dam, lao lép céc phién dim vao vi tri cln
truc hodc gid lao, didu chinh va lién Kkét cac mdi ndi, hoan thién mat dudng trén cAu.

Khi budc va ning dim cén dac biét cha ¥y vi trf buge phai chinh xac, nang lyc
trong tai cia thiét bi phai bao dam chu duge trong luong cac phién dam. Khi cau phai

dang chidu chiu lyc clia cau kién, tuyét d6i khong dugce quay 14t thy tign

3 DIBU KIEN DUA RA GIAIPHAP LAO LAP.
Trong xay dyng cau bé tong ban lap ghép, d8 1ao lap dugc céc dim céu bé tong

ché s¥n cin phai dua vao cac dieu kién sau:

gYTH: TRAN BA KHANG MSSV: 1351090277 Trang 116



PATN: TK CAU BT DUL DAMI GVHD: Th.S: VO VAN NAM

+ PDia chat-thuy vin: Ppay la didu kién dé chon gidi phap lao 1&p 6 lién quan dén
tinh kha thi va tinh kinh té, ta phai dua vao didu kién song séu hay can dé, mirc
d6 théng thuong, diéu kién dia chét c6 cho phép lam cAu tam hay khong.

+ Trong lugng dam chi, chiéu dai nhip, s6 lwong nhip, chidu dai toan chu dé chon
ra giai phap lao lip ma c6 lién quan dén khé ning néng, van chuyén, didu kién
chéng 1at khi lao lp clia thiét bi

CAu Séng c6 nhitng ddc diém nhu sau:

+ Pia chéit 1a tdt gbm 4 16p : 16p 1 bim sét day c6 1&n thye vat , 16p 2 bim sét pha
c4t day min , 1Gp 3 sét pha cét, 16p 4 sét trang thai cimg .

+ Quanh nim, myc nudce thudng can (MNTN= -1, 59 m), chi vao mua i heong
nude vé kha 16n, nudc dang khé cao (MNCN= 1m).

+ Toan chu gdbm 5 nhip 5x33m, m&i nhip gdm 4 dim tiét dién chix T céng trude.

Tir cac didu kién trén déy ta dwa ra céc giai phap lao lap sau.

3.1. Lao lép bang gid 3 chan.

Thi cong két cAu nhip bing cong nghd gi4 ba chén (gid lao cAu). Thi céng nhanh
chéng va gidm dugc chi phi xay dung do khong phai xay dung trén da gido tru tam,
khéng gy can tr& giao thong.

Pay 1a loai t4 hop mut thira 8 lao lap nhip c6 chidu dai t8i da 33m, trong lwong
m&i phién dam ning 600K N va khodng cach gilta hai dAm bién dén 8m.

Chu tao gdm: dan chinh va dan phy trong d6 dan phy trong d6 dan phu 1am chu
mut thira ip tru cdu vA 1am cAu tam dé lao dan chinh dbn vi tri 18p ddm BTCT.

Cac ph1en dAm duoc nang ha lao doc nh& cée hé théng rde rach va dugc sang
ngang cling voi tb hop. Dim bétdng dwoc chd bing xe goong dén tb hop, dugc néng 1én,
chuyén doc +di sing ngang va dat xubng gbi cAu. Sau khi lép hét cac ddm trong mot nhip
1ai tién hanh céc bude phur trén cho céc nhip tiép theo. Té hop b cac chin chong di
chuyén duge trén ray. Chan chbng co thé quay xung quanh truc déng, do d6 ¢d thé lao
lap duge cd cAu chéo va ciu cong.

Uy diém: thiét bi chuyén dung, thari gian thi cong phanh va 6n dinh, khong can tr& giao
thong trong qué trinh thi cong.

Nhyoc diém: gia lao phurc tap tén vt liéu, cong 1ap rép, lao kéo va dbi trong lon.

32, Lao lip bing gid blang xich.
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Lao fap hé dam dén, dam bétong dyoc chd bang xe goong theo dam dan dén vi tr
nhip, ding thanh bar va kich théng tdm nang khoi vi tri xe goong, diing Palang xich kéo
sang ngang va dat xubng gbi cu.

T4 hop ndy dugce lao ddm BTCT chiéu dai dén 42m, lao dam theo phuong phap
lao doc bang hé dAm din ké trén mé va try, lao ngang theo phwong phap sang ngang
théng qua gia d& va paling inch dat trén try va md.

Phuong phép ning ding hé dim din va khung gid Pooctic don giin khong anh

huéng dén myc nude thi cong va chiéu cao try.

3.3. Lao lip béﬁg gia long mén

Gi4 long mdn con goi la cin trye ¢6ng, 13 thiét bj thich hop ding 8 lao l&p cau
dim bé cét thép nhidu nhip, dic biét véi cdu cb chidu cao kha 16n, va nhip dai. Cén truc
long mén thong thudng c6 stc néng dén 650KN.

Cén truc logi ndy co nhuoe diém 14 thoi gian Hip rép l4u, nhung wu didm ndi bat
14 chu lép dugce céu kién c6 trong hrong nang, & 46 cao 161, n6 duge str dung rong rii
trong x4y dung cau hién nay.

Nguyén ly lam viéc 13 két cAu nhip dam vin chuyén trén xe godng ra vi iri, duoc
gia long mon néng 1&n va vin chuyén ngang, 1di ha xudng gbi.

Cén truc cdng thudong duge lép bing céc thanh van ning, né di chuyén doc chu
bang dudng ray dit trén bii song (néu ciu thip, dia chit tot) hodc di trén cAu tam ‘(néu

cdu cao).

4. CHON PHUONG AN LAO DAM

+ Phuwong an gia 3 chén.

Té hop nay dugc lao ddm BTCT chiéu dai dén 37m

T4 hop mut thira duge Hp rép trén bo nén cd thé rat ngén thoi gian thi cong,viée
lao dan cling tuong dbi d& dang, nhanh chéng.

K&t chu dinh hinh, tinh lru déng cao 4t thich hop cho vide thi cdng ciu nhiéu nhip
c6 chidu dai nhip bing nhau.

Ui diém: thiét bi chuyén dung, thoi gian thi cong nhanh va 8n dinh, khéng can trd
giao théng trong qua trinh thi cong.

Nhuoe diém: gid lao phuc tap tbn vat liéu, cong l&p rap, lao kéo va @i trong 161
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+ Phwong 4n Blang xich

T4 hop ndy dugce lao dam BTCT chidu daj dén 42m, lao dim theo phuong phap
lao doc bang hé dim dan ké trén mé va try, lao ngang theo phuong phdp sang ngang
théng qua gia 4o va paling xich dat trén try va md.

Phuong phap nang ding hé dim dan va khung gid Pooctic don gidn khéng anh
hudng dén myc nude thi cdng va chiéu cao try

+ Phuwong 4n gid long mon.

Dung can truc long mon thi cAu lap dugc cAu kién niing, dd cao én. Nhung nhugc
diém thii gian J4p rap lau. Hon nta vi diéu kién dia chét thiry vén la myc nudc thap nhét
dén mat dat ty nhién 16n va tru cao nén thoi gian thi cong (At 14u va tdn kém.Viée xay
dung tru tam ciing lam tang chi phi, thoi gian thi cong 14u can trd giao thong ma dd bn
dinh va tinh an toan khong cao.

K&t ludn: T viéc 80 sanh cac phuong an vé& mijt kinh té - k¥ thuét, cling nhu nhitng an

toan trong qué trinh thi ¢dng ta chon phuong 4n thi cong la phuong én gid 3 chén.

5. CONG TAC LAO LAP DAM GIA BA CHAN

i , ! \ )

Hinh 7.1: Céu tao gid 3 chan

1.Két cau dam. 4.Chdn sau. 7. Xe truot 2.

2.Chén trudc. 5.D6i tupng. 8.Ray di chuyén xe triegt.
3.Chdn gitta. 6. Xe truot 1. 9.Ray di chuyén gid 3 chan.
10.Ta vet 26

& Trinh ty thi cong.

+ Ché tao céc phién dAm trong cOng xudng do vén chuyén dén cong trudmg bing
xe chuyén ché hodc tién hanh dic dm ngay tai bi dic dau chu.

4 Chudn bj hién truong:

+ Lam duong van chuyén dim tir bai tap két dén dudng dau ciu

+ S dd bb tri va van chuyén dam nhu sau
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DAN BTCT

H3 théng ray

1 1 b1

| TR OV . O VS |
t I LI
ey
—

[ IR N P B |

Fuéng van chuyén dim

|

Hinh 7.2: Vén chuyén dim

4 Van chuyén dam vao vi tri :
+ Léphé théng dudng ray, xe goong d4 di chuyén gid 3 chén va cac phién dim ra
vi tri nhip
+ B tri 2 ray ngang tai vi tri cach dAu dim khoang 0,3 m. B tri 2 xe godng vén
chuyén dim chay trén ray ngang dé van chuyén dAm dén vi tri cong tac, vi tri dat ray
ngang b tri sao cho tim cia dim tring voi tim cua hé thdng ray ngang dé dam lam
viée ding véi so dd lam viée khi khai thac.
Xac dinh s con lan cin thiét:
+ Trong lugng cta dAm cAn lao 12 dAm BTCT DUL I ciing trude dai 33m nang shp
si 70T.
Stic chiu tai cua con ldn tinh theo cong thirc kinh nghiém sau:
Fa=530.B.d
Trong do:
B 14 chidu rong dudng 1&n nhd nhét, thuong 13 dudng 14n irén, chon ray thép P43
¢é diu ndm rong 10 cm.
Pudng lan trén gbm 2 ray P43 Kkhoang cach gifta 2 ray 1a 150 mm => B = 150
min.
d: 14 dudng kinh con lin thep, d=10 cm=>Fa=530.15.10= 79500 N.
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Vi Q = 70T vdly s6 con lin cin thiét AN =

Chon n = 10 con 1an, bd tri m&i dAu ddm 5 con.

+ Xéc dinh lyc kéo con lan can thiét:

Céng thirc xéc dinh: F = ke x %X S

Trong do:
Q — trong Iugng dim can lao, Q =70 (T)
f=0,05:hé <& ma sat 1an gitta thép voi thép
d = 10 cm: 14 dudng kinh con 1an.
k=23:1ahé 56 an toan
Fe kx%xf _ 3x701>(;(),05 _1,05(T) =10, 50N)

Lip gia 3 chan trén nén dudmg dau cau.

Dit chdng né.

Lép gi4 trén chdng né.

Kich thin gia 1én, ké cao bang chdng né.
Lép chin gia va banh xe.

Ha kich thdo chdng né.

Di chuyén gi4 lao cAu ra vi tri cdn 1ap rap.

Pua dim BTCT ra tirphia sau gia lao dam.

I

Thao cép ha dim xubng xe goong .

Diing b mup cia xe Jao thir nhit d& ddu dém .

-+

+ Khi van chuyén dim bing xe goodng doc chu, ta ding toi may dé kéo cap dich

chuyén xe goong chay doc theo ray.

+ Xe lao thit nhat di chuyén trén ray ra ngoai cho dén khi dudi dém dén dudi vi tri

xe lao 2.
+ Hai xe tiép tuc di chuyén ra vi tri.

4 XAac dinh dwong kinh, loai cp 8 nang kéo dam:

+ Pé kéo dim ta ding loai rong roc bing thép c6 b bi, 14y he s lue can k= 1,04

+ Gia sir chon loai cap co dudng kinh 17,5 mm, loai 6.37 +1¢6 [¢]1= 1,5 (KN/mm?)

+ Chon may toi loal nhe
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+ Luec kéo durt day cap Pa= 137 KN
4+ Ta théy Ps= 137 KN >F =4.95 KN. vy cap chon thoa man didu kién chiu kéo
+ Chon dudng kinh cia rong Q¢ Dmin= 16xd = 16x17.5 =280 mm

4 Xéc dinh lyc kéo ctia cap khi dam d3t 1én xe godng.

(ixr+fi)

T =rx

gxn

Trong do:

Q - trong lugng dam, Q=70(T)= 300 (kN)

R, =25 cm; la ban kinh cua xe goong

+ =5 cm; 13 ban kinh cta truc binh

£, = 0,07; 12 hé s6 ma sat truot

£, = 0,05; 12 hé 56 ma sét 1an

n=12;1ahé s6 vuot tai voi trrong hop di chuyén trén xe goong
Ran(f‘XHfZ): X %12

£

(0,07x5+0,05) = 47(N)

T=rx

Vay ta cling chon loai cap & kéo dim c6 dudng kinh 26 cm, loai 637 +1¢c6 o] = 1,5
(kN/mm?), K =51ahé s& an toan, Pa=311 KN.

+ Luc kéo cho phép cia cép la: S=Pos/K= 311/5 = 62,2 KN

o § =622 KN>T=47KN.(théa)

4 Ha dim va didu chinh ding vi tri:

Hinh 7.3: Lip dém 1én nhip.

+ Hadim xubng dudng trugt ngang dén vi tri gbi, ha xudng gbi c¢b dinh trude va

gbi di dong sau, dam ngoai phai dugc lap trude va lip dbi xing ra 2 bén.
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+ Lép dat cbt thép va van khudn dé d6 dam ngang( a2 Lién k&t chc phién dém), ban
mat cau...
4 Tiép tuc thi cong cac nhip tiép theo bing cach di chuyén gid 3 chan trén hé
4 Hoan thién két cdu nhip.
4 Tinh toan va kiém tra 14t khi thi cong:
Kiém tra [4t theo phuong doc. |
Céc tai trong tac dung 1én dan lao bao gbm:
+ Trong lugng ban thin dan, liy gin ding q = 0,45 T/m
Trong lwgng ban than dudi gian Py
Trong hrong ban than dau gian P2
LAy ghn ding Py =P2 = 0,225 T
2 xe goong dat cach chan gifta A 2m v& bén phai
LiyQi=4T
Trong luong d6i trong cén tim Q2 7

225 375
a=045

T I
NN

+ o+ o+ o+ F

Hinh 7.4: So @b kiém toén 14t theo phuong doc
Phuong trinh 4n dinh 14t dbi véi didm tai A
My 1,300
M

!
Trong do:
1,3 — hé s6 6n dinh 13t
M, - Téng cdc momen chéng 14t déi véi diém A
M, = (Q2 + P1)x22,5 + qx22,5%/2 (xem ol didm dat ctia Q va Py la gln nhau)

M, - Téng cac momen gay lat dbi v6i diém A
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M =P2x37,5+ q.37,5%2 + Q12

Giai phuong trinh ta duwge Q22 139T
= Chon dbitrong Q2= 14 T.
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CHUGNG I: TO CHUC THI CONG TRU

1. CONG TAC CHUAN BI
Téng thdi gian thi cong chidm 1/8+1/12 thoi gian thi cdng cong trinh. An dinh
thosi gian thi cong céu 12 16 thang . Thoi gian d& danh cho cong tac chuén bi 14 4 thang.
$ @y tinh thoi gian chuén bi chung cho cd cong trinh.
Thsi gian danh cho cong tac chudn bi 14 tix 05/05/2019 dén hét ngay 05/09/2019.
Tinh riéng cho tru T1 ta ¢6 cac hang muc chuén bi sau :
+ Lam dudng cdng vu.
+ T chirc kho bai chira vat ligu.
+ (iai phong mat bing thi cong.
V.V
Nhan lye: Chia nhén lyc 1am hai td riéng biét
Tb 1:
+ Thyce hién cong tdc do dac va nghiém thu Kkét qua dat.
+ Thiét bi: 3 méy thiy binh + 10 mia +3 thude dai.
+ Nhan lyc: 2 k§ su + 5 cong nhén.
T62:
+ Don dep v thi cong kho bii.

+ Nhan Iyc: 5 cong nhén.

2. CONG TAC COC
An dinh thoi gian thi cdng coc khoan nhdi méng tru 1a 3 thang. Tinh tir ngay
06/09/2019 dén hét ngay 06/11/2019.
Hang muc thi cong:
Dinh vi hé méng: Thuc hign & giai doan chuén bi theo phuong phap giao hoi tia ngém:
Thiét bi: 3 mdy thiy binh + 10 mia +3 thude dai.
Nhan lyc: 1 k¥ su + 5 cong nhan.
Chudn bi va vin chuyén c4c thiét bi khoan nhdi t6i vi tri.
Thiét bi: 1 xa lan +1 chu gian + 2 xe 0 t0.

Nhan hye: 1 k§ su + 5 cong nhéan
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Thi céng coc khoan nhoi:
Thiét bi: 1 cau gian + 1 bla rung + 1 ghu cap 44t +1 xa lan + 1 xe bom bé tong +
2 xe mix

Nhan lge: 1 kg su+5 cong nhan.

3. THI CONG BE MONG.
An dinh thdi gian thi cong bé méng 1a | thang. Tinh tir ngdy 07/11/2019 dén hét
ngay 7/12/2019.
Hang muc thi cong + nhén lyc:
Pao hé mong :
Thiét bi: 1 méy xtic + 1 bia rung.
Nhan ue: 5 cong nhan + 1 k¥ su.
Lép dung khung cot thép:
Thiét bi: 2 my uén cbt thép.
Nhén luc: 5 cong nhan.
Lip hé théng van khudn:
' Thidtbi: chét chéng dinh -+ bu long,
Nhan lyc: 10c6ng nhén.
D va ddm bé iong:
Thiét bi: 6 dAm dii + 2 xe Mix + 1 x¢ bom bé tong
Nhan lye: 10 cong nhan + 2 k¥ su.
Bdo duing bé tong:
Thiét bj: 1 méy bom nuwdc.
Nhén lyc: 1 kg sw+1 cong nhan.
Thdo di van khuon:
Thiét bi: 3 thudc do.
Nhan luc: 5 cong nhan.
Hodan thién va nghiém thu:

Nhan lye: 1 kg su+2 cong nhan.

4. THI CONG THAN TRU
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An dinh thoi gian thi cong than tru 14 1 thang. Tinh tir ngdy 8/12/2019 dén hét
ngay 8/01/2020.
Hang muc thi cong + nhén lyc:
Lép dung khung oot thép:
Thiét bi: 2 may ubn cbt thép.
Nhén lyc: 5 ¢bng nhan.
Lip hé thong van khuén:
Thiét bi: méc cang cua + chét chdng dinh + bu 16ng.
Nhan lye: 10 cdng nhan.

Pé va dam bé téng:
Thiét bi: 1 dAm di + 2 xe Mix -+ 1 xe bom bé tong cn
Nhan lyc: 10 cong nhan + 1 k¥ su
Bdo dudng bé t6ng bé tong:
Thiét bi: 1 may bom nude.
Nhan lyc: 1 k§ su + 1 cong nhén.
Thdo dé vdn khuén:
Thiét bi: 1 thudc do.
Nhan Iyc: 5 cong nhén.
Hodn thién va nghiém thu:

Nhan lgc: 1 k§ su + 2 cong nhan.

5. THI CONG XA MU
An dinh thoi gian thi cong than try 13 1 thang. Tinh tir ngay 09/01/2020 dén hét
ngay 09/02/2020.
Hang myc thi cdng + nhén lye:
Lip dung khung cdt thép:
Thiét bi: 2 mdy uén cot thép.
Nhan lye: 5 cong nhén.
Lép hé thong vdn khuon:
Thiét bi: méc cang cua + chét chéng dinh + bu léng.
Nhién lyc: 10 cong nhén.

Pé va dam bé tong:
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Thict bi: 1 dam dui + 2 xe Mix + 1 xe bom bé tong can

Nhan Iye: 10 cdng nhan + 1 ky su
Béo duéng bé tong bé tong:

Thidt bi: 1 may bom nudc.

Nhén lye: 1 k§ su+ 1 cong nhén.
Théo do van khuon:

Thidt bi: 1 thude do.

Nhan lyc: 5 cdng nhén.
Hoan thién va nghiém thu:

Nhan lc; 1 k¥ su + 2 cong nhén.
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CHUGNG II: TO CHUC THI CONG NHIP

i CONG TAC CHUAN BL.

Thoi gian danh cho cong tdc chudn bi tai m3t bing bai dic 1a 2 thang i

05/07/2019 dén hét ngay 4/09/2019.

Tinh riéng cho nhip 1 ta c6 cc hang muc chudn bi sau :
Giai phong mit bing thi cng
V.V.....

Nhén luc: Ta chia nhén lye lam hai t4 riéng biét

T4 1: Thuc hién cong tac do dac.
Thiét bi: 3 may thiy binh + 10 mia +3 thuce dai.
Nhan Iyc: 2 k§ su+ 5 cong nhan.

Té 2: Don dep va vé sinh.

Nhan luc: 5 cdng nhan

2 CHE TAO DAM TRONG XUGNG
An dinh thoi gian thi cdng 13 5 thang. Tinh tir ngay 05/09/2019 dén hét ngdy
05/02/2020. |
Hang muc thi cong + nhén lyc:
Gia céng vat liéu thép:
Thiét bi: may ép dép + may can phing nhidu truc + tAm dudng +thude dep.
Nhan lyc: 15 cong nhan.
Ga Idp va han cau kién:
Thiét bi: gd ké + may han.
Nhén lyc: 6 cong nhan.
Lép thit két cdu nhip:
Thiét bi: bu 16ng + con 16i.
Nhaén lye: 10 cdng nhén + 1 k¥ su.
Son ma xudt xuong:
Thiét bi: son 16t + son pht.

Nhén hye: 10 cong nhén + 1 k¥ su.
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Vin chuyén dam thép téi vi tri tdp két:
Thidt bi: 1 cAu gidn + 2 xe 0 0.

Nhén lgc: 5 cong nhén + 1 k§ sw.

3. VAN CHUYEN DAM VA TAP KET.
An dinh thoi gian van chuyéh va tip Kkét bai ddm 13 10 ngdy. Tinh tlir ngay
6/02/2020 dén hét ngay16/02/2020.
Hang muc thi cong + nhén lye:
Vin chuyén dam tir xuong dén cong truong:
Thiét bi: 2 xe r0-mooc 2 chu gian.
Nhén luc: 6 cong nhén + 2 k¥ su.
Xdy dung ray dén hudng + Iép fdp gia 3 chan:
Thiét bi: chu + ta vet + ray thép + gid 3 chan.
Nhan lge: 5 cong nhan + 1 k¥ su.
Thi cong nén sau mé MI:
Thiét bi: 1 méy 0i + 1 may xte +1 may lu.

Nhan Iyc: 4 cdng nhén + 1 k¥ su.

4. THI CONG NHIP
An dinh thoi gian thi cong 12 3/1 nhip . Tinh tl ngay 16/2/2020 dén hét ngay
18/02/2020.
Hang muc thi cong + nhén lye:
Xe ria di chuyén dém + dat dam lén gid 3 chdn:
Thit bi: 1 gia 3 chdn + 2 xe rla cha dim 1&p vao gid 3 chan
Nhan lue: 5 cong nhan.
Ndng dam 1én, sang ngang dém, sau do ha ddm vao dung vitri:
M3 ta: xe ciu nang mot dau dam ngoal 1én cao giai phong 1 xe ra, lao ra dén vi tri xe
ria trimng voi xe chu 2.
Thibt bi: 2 chu + 1 gia 3 chan + 1 xe rua.
Nhan lwc: 4 cong nhan , 1 k¥ su
Kiém tra cao do dam

Thiét bi; 2 thude + 2 kich
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Nhan lyc: 1 k§ su + 3 cong nhan
Kiém tra vi tri dit dam

Nhan lue: 1 k¥ su + 2 cong nhan

s THI CONG BAN MAT CAU
Thoi gian thi cong 1a 20 ngay bt ddu tir ngdy 20/02/2020 dén hét ngay
10/03/2020.
Hang muyc thi cong + nhén lyc:
Lc’ip ddit cét thép, van khudn cho ban mdt cau.
Thiét bi: 10 moc cang cua + 5 bia.
Nhén Iyc: 9 cong nhan va 1 k¥ su.
Pé bé téng cho ban mdt cau.
Thibt bi: 1 xe db bé tong + 15 xe mix +3 dAm dui.
Nhan Iyc: 8 cong nhén + 2 k¥ su.
Bdo duwdng bé tong.
Thiét bi; 2 miy bom nude.

Nhan céng: 2 cong nhan + 1 k¥ sw.

6. THI CONG KET CAU TUNG TREN VA HOAN THIEN
An dinh thoi gian thi cong sau Kkhi thi cdng xong ban mat cAu 7 ngay. Thoi gian
thi cong 12 15 ngay bét dAu tir ngay 17/03/2020 dén hét ngay 02/04/2020.
Hang muc thi cdng + nhan lye:
Lip dat cét thép, van khudn cho 1 vet tdm dang ban.
Thiét bi: 10 méc cang cua.
Nhan luc: 8 cong nhén + 2 k¥ su.
Pé bé téng va l&p dgt cac phu kién lién két ray.
Thiét bi: 1 xe &6 bé tong + 12 xe mix + 3 dam doi.
Nhan cong: 8 cong nhén +2 k¥ su.
Lép dat ray va hoan thién két chu tang trén.
Thit bi: 2 méy cau + 1 rg —mooc.

Nhan cong: 8 cong nhin + 2 k¥ su.

SVTH: TRAN BA KHANG MSSV: 1351090277 Trang 131



PATN: TK CAU BT DUL DAM I

GVHD: Th.S: vO VAN NAM

CHUONG III: CUNG CAP NHAN LUC

1. NHAN LUC VA MAY

Can ot vao thoi gian va 56 nhéan lyc va han muc cong tr

cong tradong.

Pé tién theo ddi, ta 1dp bang cung cép nhan lye,

tinh cho tirng hang muc, ta chi thdng ké lai.

‘Bang 5.5: Cung cép nhén lac

VA MAY MOC

inh, trinh ty thi cong toan

thoi gian, trinh i, sb nhan lyc

STT Muc cong vie Qua trinh Tong sb | Thoi gian
thi cong nguoi Tix ngay Pén ngay
1 | Céng viéc khac 06 05/05/2019 | 05/01/2020
THI CONG TRU T1
Congtac | 101 07 S
. \ 05/07/2019 | 05/09/2019
chuén bi T62 05
Pinh vi 06
Céng tac coc Van chuyén 06 06/09/2019 | 06/11/2019
Thi cong coc 06
Dao ho méng 06
Lép khung thép 05
. Lép van khudn 10
Thi cong ) .
Db va dam bé tng 11 07/11/2019 | 07/12/2019
2 bé mong
Béo dudng 02
Thao d& van khudn 05
Nghiém thu 03
MWWM
Lap dung khung thép 05
Lip van khudn 10
Thi cong Db va ddm bé tong 11
08/12/2019 | 08/01/2020
than tru Bao dubng 02
Théo d& van khudn 05
Nghiém thu 03
ghie B
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Lap dung khung thep 05
Lip van khudn 10
Db va dAm bé tong 11

) 09/01/2020 | 09/02/2020
Thi cong Béo dudng 02
_ mi tru Théo d& van khudn 05
Nghiém thu 03

THI CONG NHIP 1

Congtac | To1 07

. . 05/07/2019 | 04/09/2019
chuin bi T6 2 05
Gia cong vat lidu theép 15

, | Ga tp va han cu kién 06
Ché tao ddm

Lp thit két cdu nhip 11
trong cong , 05/09/2019 | 05/02/2020
i Son ma xuat xudng 11
Xudng . s
Van chuyén dén vi tri 6
tap két
3 Van chuyén dam tir 08
xudng dén cong trudng
. X4y dung ray dén 06
Vén chuyén, tap , )
. huéng, lap rap gia 3 06/02/2020 | 16/02/2020
két dam
- | chén 05
Thi cong nén sau md
M1
Pit dam 18n gid 3 chén 05
. | Ha dédm 05
Thi c6ng nhip , . 16/02/2020 | 18/02/2020
Kiém tra cao d6 dam 05
Kidm tra vi tri dat dam 03
THI CONG BAN
MAT CAU
Lap dat cbt thép, . .
Lép dit cot theép 05
4 van khudn cho , 01/10/2019 | 20/10/2019
. Lap vén khudn 05
ban mit cau
L |
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Db bé téng ban
A Bom bé tong 10
mat cau
Bao dudngbé |
Kidm tra va bao dudng 03
tong
THI CONG KET
CAU TANG TREN
VA HOAN THIEN
Lip dat cdt thép, Liap dat ta vet tam dang 0
van khuodn bin
D4 bé tong va | Lap dat cac phu kién 0
5 lap dat ray 25/11/2019 | 10/12/2019
Lép dat ray va
hoan thién két | LAp dit va hoan thién 10
chu thng trén
L
Béng 5.6: Cung cp may va thiét bi
may Thoi gian
m
STT Céong viéc D st dung )
° Tir ngdy Pén ngay
[
1 | Cong viéc khic 05/05/2019 | 05/11/2020
THI CONG TRUT1
2 Méy thity binh 03
Cong tac
Mia 10 05/05/2019 | 05/09/2019
chudn bi
Thude dai 05
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Méy thiy binh 03
Mia 10
Thudc dai 05
Chu gian 03
Xe 616 02
Cbdng tac cqc 06/09/2019 | 06/11/2019
Xalan 01
Gau cap dét 01
Bua rung 01
Xe bom bé tong 01
Xe Mix 01
May ubn cbt thép 02 |
Dim dii 07
Xe Mix 01
Thude dai 05
07/11/2019 | 07/12/2019
Thi cong Xe bom bé tong 01
bé moéng Mdy bom nude 01
Xe mic 01
Baa rung 01
Thi cong May ubn cét thép 02
08/12/2019 | 08/01/2020
thin try Dim dii 01
L |
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| Thudc dai 05
Xe Mix 02
Xe bom bé téng 01
Méay bom nude 01
May ubn cbt thép 02
Pam dii 02
Thi cong Thudc dai 01
09/01/2020 | 09/02/2020
mi try Xe Mix 02
Xe bom bé tong 01
May bom nude 01
THI CONG NHIP 1
May thiy binh 03
Cong tac
Mia 10 05/07/2019 | 04/09/2019
chuén bi
Thudc dai 05
May ép dip
May can phing 01
3 nhidu truc
. L » 05
Ché tao ddm | Thude dep
trong cong Gid k& +may han 02 | 05/09/2019 | 05/02/2020
xudng Bu long+ con I6i
Son 16t+ son phi 10
Cé\l g1ém 05
Ot
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PATN: TK CAU BT DUL DAM I GVHD: Th.S: VO VAN NAM
01
02
Xe ro-mooc 02
Céu 02
Vin chuyén,
May ui 01 06/02/2020 16/02/2020
Va thp két
Xe muc 01
Xelu 01
(Gia 3 chén 02
Xe mma 03
Thi cong nhip Xe ciu 02 16/02/2020 | 18/02/2020
Thude+ kich 05
THI CONG BAN
BAN MAT CAU
Lap dit cbt Mobc cang cua 10
Thép van khudn Bua 05
4 20/02/2020 10/03/2020
mit cau Xe mix 15
—
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PATN: TK CAU BT DUL DAM I

GVHD: Th.S: VO VAN NAM

Pam dii 03
Bao dudng bé
M4y bom nude 02
tong
THI CONG KET
CAU TANG
TREN VA
HOAN THIEN
Lﬁp dat cbt thép,
Mobc cang cua 10
van khuén
Xe db bé tong 01
D bé tong va lip )
Xe mix 12
dat
5 . 17/03/2020 | 02/03/2020
Dam dii 03
Lép dit ray va
hodn thignl  M&y cau 02
két cau Ro-mooc 01
tAng trén
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