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LOI NOI PAU

Kinh thua Hoi dong tét nghiép, thua quy Thay C6 gido!

Trai qua thoi gian hoc tap dén nay em da hoan thanh chwong trinh ddo tao cia nha
truong, dé cé két qua hoc tap tét dep nhu ngdy hém nay, ngoai su ¢ gang nd luc cua
ban than, quan trong hon 13 nhd cong on cua cac thay cd trong khoa Xay Dung Cong
Trinh Thuy d3 hét long giang day va truyén dat nhitng kién thirc quy bau trong nhitng

nam qua.

Db an t6t nghiép lan nay mot bude di can thiét cho em nham hé théng cac kién thirc
da duoc hoc ¢ nha truong sau gan 5 nam hoc. Pong thoi giup em bat dau lam quen véi
cong viéc thiét ké mot cong trinh hoan chinh tao tién dé viing chic cho cong viéc sau
nay.

Véi nhiém vu duoc giao 1a “Thiét ké két cdu Da Nang Mikazuki Japanese Resort &
Spa”

Du ban ron rat nhiéu cong viéc nhung céc Théy C6 van danh nhiéu thoi gian va tam
huyét trong viéc hudng dan em. Thay Co ludn quan tdm, chi bao va sira chita nhitng van
dé quan trong gitp em dinh huéng va 1am viéc theo quan diém dang din, chinh su tan
tam va nhiét huyét cia Thay C6 di gitp em c6 dwoc tinh than, mot niém tin va khoi
luong kién thirc phong phu dé dén ngay hom nay do an tét nghiép cua em da duoc hoan
thanh

Véi tat ca tam 10ng biét on sau sic, em xin chan thanh gii 161 cam on dén Ban giam
hiéu cung toan thé quy Thay c6 Trudng Dai Hoc Bach Khoa Pa Ning va Truong Dai
Hoc Su Pham K§ Thuat Pa Nang, cac Thay ¢ khoa Xay Dyng Cong Trinh Thuy di tan
tinh huéng dan — gitp d& em trong subt qua trinh hoc tap tai truong, dic biét 1a thay TS.
Nguyén Cong Luyén - giang vién huéng dan d an.

Chan thanh cam on!

Da Nang, ngay 03 thang 03 nam 2025
Sinh vién thuc hién

LE QUOC THANG



CAM DOAN

T6i xin cam doan do an tot nghiép véi dé tai “Thiét ké két ciu Da Nang Mikazuki
Japanese” 1 d6 an duoc chinh ban than t6i thuc hién. Céc s6 liéu va tai liéu trong d6 an
1a do t6i truc tiép tinh toan. Tat ca nhitng tham khao va ké thira déu dwoc trich dan va
tham chiéu day du.

Sinh vién thuc hién

{Chit ky}

LE QUOC THANG

Vi



MUC LUC

0, 0 (0] 1 5 7N 6T v
CAM DOAN ... Vi
IMIUGC LUC ..ttt nr e re e vii
DANH MUC HINH ANH ..ot Xi
DANH MUC BANG BIEU ......c..coooovveveieeeee e, Error! Bookmark not defined.

DANH SACH CAC KY HIEU, CHU VIET TAT (NEU CO)Error! Bookmark not
defined.

MO AU ..ottt sttt ettt st 18
CHUONG 1: PAC PIEM KIEN TRUC CUA CONG TRINH ...........cccooevrernnnne, 20
1.1. Nhu ciu dau tw xay dung cong trinh ...........ccocoeiviiieveiseeeeeee e 20
1.2. Vi tri, diic diém, diéu Kién tw nhién khu dat xay dung ...........coccoevvvervennne. 21
1.2.1. Vi tri va @8C @HM. ..ot 21
1.2.2. Pidu Kién tw nhieN. .......ovveiceceeceeeeeeeee s 21

1.3. Quy MO 0N trinh....... ..o 22
1.4. Gidi PhAP Ki€N trUC.......covovevveeeeeeeeeeceee et 23
1.4.1. Giai phap thiét Ké tong MAt DANG...........coovvvvrvreieereeeeeeeeee e 23
1.4.2. Giai phap MAL DANG. .....ooovvieieceeeeeeee e, 23
1.4.3. Gidi phap mat diNg.........ccoiiiiieiieii e 29

1.5. Giao thong trong cong trinh. ..............ccoooiiiiiiii 30
1.6. Cac gidi phap K§ thuat. ... 30
1.6.1. HE thONG ChI€U SANG. .......oocveeveeeieeeieeeeeeeee et 30
1.6.2. He thong thOmE i0. ........ccvvveveeveeeceeeeeeeeeeesee e 30
1.6.3. HE thONG @8N, .....oovovcececeeeeeee e 30
1.6.4. Hé thoNg CAP thOAt MUGCT. ...........ovocveeeeeeeeeeeeeee e 30
1.6.5. Hé thong phong chay, chita chay. ...........cco.covviieeeeieeeeeeeeeeeee e 31
1.6.6. XU 1Y FAC thAT. c..cvoovevecececeeieseeeee et 31

vii



1.6.7. Giai phap hoan thi€n. ...............cccoiiiiiiii e 31

(S [V 3 VOO 31
CHUONG 2: TONG QUAN VE KET CAU CONG TRINH. .......cocoovvevevverernn, 33
2.1. Lwa chon gidi pRAP K&t CAU.........oeovieeceeeeeeeee e 33
2.1.1. Hé két CAU Chiu Twre Chilh..........c.cooovoieeeeeeeeeeeeeeeeee e 33
2.1.2. HE KEt CAU SAN ..ot 33
2.1.3. KEETUAN. ...t 35
2.2. Lwa Chon VAT TIQU. ......oooiie e 35
2200 B@ EOME. ....oeee et 36
2.2.2. COt RGP, ...ttt 36
2.3. Tiéu chuan dung trong tinh toan thiét ké K&t CAU. ............co.cocvvevrierierinnnnnn, 37
2.4. Phuong an tinh toAn K&t CAU..............ccooovveviiieieieeeeee e, 37
2.4.1. MO hinh tinh t0AN. ................oooiiiiiiii e 37
2.4.2. Cac gia thiét dung trong tinh toan nha cao tANg. .......c..cccooevvevrrennnnne, 38
2.4.3. Tai trong 1én cOng trinh. ...........ccoooiiiiiiiii 38
2.5. Co 56 lwa chom $0' DO tIEL AieN........c.oovevcveeeeeceeeeecee s 43
2.5.1. Chon chiéu so' bd chiéu day bAn SAN............cccooovvveveririeeeeeeeee s 43
2.5.2. Chon $0' b tiét diéN QAM .......c.oovvieeiceceeeeeeeeeee e 43
2.5.3. Chon so b tiét dién cot, vach ClNg. .......cooooovvvvevevereeeeeeeeeeee e 45
CHUONG 3: THIET KE SAN TANG 2 ....coooviiiiiieceeeeeee s, 49
3.1, S0 HEU tIh COAN. ..ot 49
3.2. S0 d0 san tANg dieN KN ........o.oovovvveicceeeeee e 49
3.3. Chon Chieu dAy DAN SAN. ..........ccovvevereeeeieiceeeee et 49
3.3.1. Quan NIem tinh tOAN............ccooceiieiiiiiiic s 49
3.3.2. Chon Chiu day DAN SAN. ..........cooveeverericieeeeeess e 50
3.4. Xac dinh tai trong tac dung 1€n 0 SAN. .............ccocov v 52
3.4.1. CAU t20 CAC 16P MEAL SAN ... 52

viii



3420 TINM CAT. oo 52

4.3 HOAL TALL .o 54
3.5. XA AiNN NOT TWC ..o 56
3.5.1. Xac dinh ndi lwe DAN JAM: ..o, 58
3.5.2. Xac dinh ndi lwe K€ 4 canh: ..o 60
3.6. TINh tOAN COt thEP...........oeveieeeeeeeeeeeeee et 62
3.7. Céc yéu cAu chon va bd tri cOt thép SAN. .......ccccoovvvveceeeeeeeeeeee e 64
3.7.1. Khodang cach 16P DA0 VE. ......ooooviiiiii e 64
3.7.2. KNOANG N& COt thEP. ... 64
3.7.3. Chiu dai thép M. .......covooveeeieieeeeeeeee s 65
3.7.4. PROT NP COt theP. ...t 65
CHUONG 4: Thiét ké CAU THANG BO tAng 2 —tANG 3...ccvvvevevceeeceeceeae, 67
4.1. Cau tao cau thang tAng dién hinh. ..............cccoooeeviieiiiieeeee s 67
4.2. Tinh toan cau thang tang dién hinh................ccoooovveevivnvecireeeee e, 67
4.2.1. Mt DANG CAU ThANG. .....cveeeceeceeeeeeeeee et 67
4.2.2. Xac dinNN tal troNg.....ccoooiiiiiii 68
CHUONG 5: TINH TOAN CAU KIEN KHUNG TRUC 4 .....ccooovveeeveeeeeeeeen, 76
o300 I 1 VI 1+ o o RS 76
5.1.1. Tl trong th0ME XUYEI: .....ccceoiiiiiiiiiiie e 76
5.2. TAILTIQNG NQANG. .. ccutitiiiieieiti ittt ettt b ettt be e b b sneas 81
5.2.1 TATTIQNE 0. ....viviiiiiiiiticiiee bbbt 81
5.2.2. Xac dinh tai trong @0ng @At..........c..cccovveveverereeeeeeeeeeee e 87
5.3, TO NOP LT TFONG .....cvoeeeeeeevevceeeeee et ene st s s 87
5.4. Gan tdi vao mo hinh Etabs ........................ooiiiii 88
5.5. Kiém tra diéu kién on dinh tong thé cong trinh. ...........c..cccoovvvvevrrerrennnnn, 92
5.6. Tinh toan cAU Kién KNUNG trUC 4 ..o 95
5.6.1. Tinh todn dAM KNUNG trUuC 4..........ovieieeeeeeeeeee e 95



5.6.2. Tinh toan cot, vach citng Khung truc 4..........ccooovveiiiiiieeee, 99

CHUONG 6: THIET KE MONG KHUNG TRUC 4........c.ooovviireieeeeeeeeeeres 105
6.1. Tinh toan va chon dat nén dit MONE COC............ovvvveevererereeeeeeeee e, 105
6.1.1. Piéu Kién dia chit cOng trinh ...........cc.cooovvivviieeeeeeeeeeeeeeeee s 105
6.1.2. Panh gia chi tiéu VAt 1y nén dAt............cooovevvvveeeeeeeeeeeeeeee s 108
6.2. Tinh toan va thiét ké so' bd mong coc khoan nhdi...........c..cocovvvvrvrenennn.. 109
6.2.1. Céc i thit tih L0AN ............cvoveeieeeeeeeeeee e, 109
6.2.2. Xac dinh cac truong hop truyén tai trong xudng méng....................... 109
6.2.3. Chon so bd chiéu sdu chon dai MONG.............co.cooovvvvveveeeiresneeeeeen, 110
6.2.4. Chon kich thuéc coc, Chiéu sau chdn €oC..........ccoovvvvervceereiiesieeeenen, 112
6.2.5. Tinh toan strc chiu tai Ctia Coc dom .........c.cccevvvveviece e 113
6.2.6. Xac dinh dién tich day dai, s6 lweng coc, bd tri coC........c.cvccvvvveeannn, 115
6.3. Kiém tra tai trong tac dung 180 CoC ........coc.covvvvvvrerersrenreressesessessessenaons 116
6.4. Kiém tra nén dat tai mat phing miii COC...oiiiiiiiiiie i 119
6.5. Kiém tra Ian cho MONE COC ............c.oveveevereeriieeeereeseeeeesese e 123
6.6. Tinh to4n VA CAU 20 dAT COC.........ovovvivieereeeeeeieee e 133
6.6.1. Kiém tra theo so' dd choc thiing truc tiép.........cooovvevvveveveeeeeeeees 133
6.6.2. Kiém tra pha hoai trong mit phing nghiéng ..............ccccccoeevevirrinenn, 134
6.6.3. Tinh toan c6t thép theo so' dd chiu UGN dAi €OC .........o..vvvvevverecreine, 136
CHUONG 7: CHUYEN PE UNG DUNG TIN HQC TRONG XAY DUNG......138
7.1. Muc tiéu va pham vi nghién ciru ciia chuyén d@é.............coooovvveerenrerrennene, 138
7.2. Gi6i thiéu vé ngdn NQir IAP trinh.............ccoovveveevereieeeeeeeeeeeee e, 139
7.3. Sw can thiét phai xay dwng PhAN MEM.........ccovevevereieeeeeeeeesee s, 140
7.3.1. MUC tiéu CAN @A AUQC. ..o s 141
7.3.2. CONG thTC COt 1B ..........cvocvececereseeeeceeeeee e s e 141
7.4. XAY dwng PRAN MEM ..ot 142
7.4.1. So @6 thuit toan va doan mi xay dwng phan mém...........ccccccoveeueeee. 145



7.4.2. Poan ma xay dung PhAN MEM.........c.coviriiieeeeeeeeeee e, 146

E T G Ao (LT OO 164

7.6. K& TUAN VA KI€N NG ... 165
KKET LUAN ..ottt 167
TAI LIEU THAM KHAO.......cooiiiieeeeeeeeeeeeeeeeeeeee et 168
PHU LUC A: TINH TOAN SAN ..ottt en st 1
PHU LUC B: TINH TOAN COT THEP DAM .......oooiviiieieeeeeeeeeeeeeeeeeeene s 7
PHU LUC C: TINH TOAN COT THEP COT ..o 20
PHU LUC D: TINH TOAN COT THEP VACH...........cccoooviveieeeeeeeeeeeerenns 22

DANH MUC HINH ANH

Hinh 1.1. Mat dirng truc 1-9. ... 20
Bing 1.1. Cong niing cac tang trong cong trinh. ............co.co.oovovverveeeererereieeeeceean, 22
Hinh 1.2. Mt bang Kién triic tANG L. .......cocovvviveeeeeeeeeeeee s 24
Hinh 1.3. Mt bang Kién triic tANG 2. .......ccovvviveeeeeeeeeeeeeeee s 24
Hinh 1.4. Mt bang Kién triic tANG 3. .......coovvvivieeeeeeeeeeee e 25
Hinh 1.5. Mt bang Kién triic tANG 4. .......coovevvoveieeeeeeeesceeee e 25
Hinh 1.6. Mt bang Kién triic tANG 5. .....c.covvevviveeeeeeeeeseeeee e 26
Hinh 1.7. Mt bang Kién triic tANG 6. .......cccoovveveveeeeeeeeeeeee s 26
Hinh 1.8. Mt bang Kién triic tANG 7. .......coovvviveeeeeeeeeeeeee e 27

Xi



Hinh 1.9. Mt bang Kién triic tAing 8 — tANG 13. ....oovecvieeeeeeeeeeeeee e, 27

Hinh 1.10. Méit bang Kién trac tANg 14 .........cooveieeeeeeeeeeeeeeeeeee e, 28
Hinh 1.11. Méit bang Kién trac tANG 15. .........c.ooivieeeeeeeeeeeeeeeeeee e, 28
Hinh 1.12. Mit bang Kién trac tAng mMAi. ..........c.ccccovevviieeeeeeeeeee e, 29
BANg 2.1. ThONE S0 V& D& tONE ...t 36
Bang 2.2. Thong s6 V& COt thép. ..........c.oovieeeieeeeeeeeeeeee e 37
Bang 2.3. Bang t6 hep ndi luc caa tai trong theo TCVN 2737:2023........c.coeee... 39
Bang 2.4. Bang t6 hop ndi lwc cia tai trong tiéu chuin SLS - Serviceability Limit
S .. 40
Bang 2.5. Bang té hop ndi luc caa tai trong tinh toan ULS - Ultimate Limit State
....................................................................................................................................... 41
Bang 2.6. Bang tinh chon so' bd Kich thwdT dAm. ...........cocvvieviiieieeeeeeeee s 44
Hinh 2.1. Mt bang dinh Vi COt VACK. .........ccovvviieiceceeee e 45
BANG 2.7. SO DO tIet QI8N CO......cvvvecvceceeeeeees e 46
Bang 2.8. Kiém tra @d om @iNN...........cc.coovvviveeiiieeeeeeeeeee e 47
Hinh 3.1. So' @6 san tAng dién hinh. ..............ccccoooviviveieeeeeece e, 49
Bang 3.1. Tong hop so b Chidu dAy 6 SAN .......ccovvvvevvieieeeeeeceeeeee e 50
Hinh 3.2. CAc 16P CAU T30 SAM. ......covervieeeeeeeieeesceeeee ettt snes s 52
Bang 3.2. Trong lwong ban than vat lIEU. ..., 52
Bang 3.3. Tinh tai hoan thién sAn tANG 2.........c..ccccoeeveveverereeeeeeeeese e, 52
Bang 3.4. Bang phan 10ai twoNg ..........coooiiiiii 53
Bang 3.5. Tinh tai tac dung 1€n twoNg ..........cocoviiiiiiiii 53
Hinh 3.3. Tai trong twong tac dung 18n san tANg 2........c..cc.coovvvvreerevrreerenieeenens 54
Bang 3.6. Hoat tai Sir dung sAn tANG 2 ...........ooevevreeeeeeeeeseeeseeeeeseeesee s, 55
Hinh 3.4. Gan gia tri hoat tai theo cong niing tirng 6 san trong phan mém Etabs.
....................................................................................................................................... 56
Hinh 3.5. So dd tinh va quan niém tinh toan ndi lwC ban san. ...............ccco.coo....... 58
Hinh 3.6. Céc so' do dé tinh toan ndi lwe cho trwong hop san ban dam. ................ 58

Xii



Hinh 3.7. So' d0 tinh to4n cho 8 AN ST1, S13, S27 ....ovoveeeeeeeeeeeeeeeeeee e, 59
Hinh 3.8. So' d0 tinh toan cho 6 sAn ST, S7, S8, ST4......c.ovivoveereeeeeeeeeeeeeeeereeen, 59
Hinh 3.9. So' d0 tinh t0An cho 8 SAN S, S25 .......ovivieeeeeeeeeeeeee et e, 59
Bang 3.7. Ndi lwe tac dung 1én cac 6 san trong trudng hop ban dam................... 60
Hinh 3.10. Céc so' d6 lién két ciia san ban ké 4 canh...........cccoooveeeevieeeiseeeeeean, 60
Hinh 3.11. Ki hi¢u cac gia tri moment ctia san ban ké 4 canh. ................c..cccee. 61
Bang 3.8. N§i lwe tac dung Ién cac 6 san trong treong hop ban ké 4 canh............ 62
Bang 3.9. Bang thong 56 VAL liéU COt thép............cc.c.ovivvveieeeeeeeee s 62
Hinh 4.1. Miit bang cau thang tAng dién hinh. ............ccccooooeveieiicceeeeeeeeee e, 68
Hinh 4.2. Chi tiét CaU ta0 DAN tNANG. ........cccveveeereeeeceeeece e 70
Bang 4.1. Tinh tai DAN CRIEU NN ....oocveviecececeeeeeeee s 70
Hinh 4.3. CAU t20 DAN CRI&U NGNI. .......coeveviecesceee e 72
Bang 4.2. Tinh tai DAN ChiéU NGNI. .....o.oovevieceeeeeee e 72
Hinh 4.4. So @6 tinh toan dam chiéu nghi, dAm chiéu t6i..........cocvevvveerrverecernenne, 74
Hinh 5.1. M ta cau tao 16p hoan thin dAm.............c..cccovevviericiceieeceeee e, 77
Bang 5.1. Tai trong hoan thién tic dung 18n dAM. ............cccooovveveveveeeiceeeee, 77
Bang 5.2. Tai trong twdong cira tac dung 18n dAm. ........cccoocovevvvecvereeieeeeee e, 80
Bang 5.3. Chu ki dao dfng ciia cong trinh ...............ccoooiiiiiiiiii e 82
Hinh 5.2. Minh hoa sw lam viéc cua tai trong gi6 tac dung lén cong trinh. ........... 84
Bang 5.4. Tinh todn dd giIdt Gf ... 85
Bang 5.5. Tinh todn gio phuwong X ...........ocooiiiiiii 86
Bang 5.6. Tinh todn gio phuwong Y ... 86
Hinh 5.3. Chuyén vi dinh theo phurong X...........coccovvvevevoereniiresssesessesseesesseniseenes 93
Hinh 5.4. Chuyén vi dinh theo phurong Y...........cocovvvvevieverireererssessseseeesieniseenes 94
Hinh 5.3. Xdc dinh bé rong canh chit T........ccccooovoivieeiieeeeeeeeeee e, 96
Hinh 5.4. So @6 wng suit dung dé tinh tiét dién chit T. ......cocovovvvveveieeeeeeeeee, 97

Xiii



Bang 6.1: Panh gia chi tiéu VAt 1y dAt DEN..............cooovvvieeeeeeeeeeeeeee e 108
Bang 6.2: Panh gia chi tiéu o 1y nén @At .............oocovoveeeeeeeeeeeeeeeeeee e 108
Bang 6.3: Noi lure phan e tai ChAn ct...........ccoccovviiicniiec e 110
Bang 6.4: Chon chiéu SAU chon @A ............co.cooevviveieieeseeeeeeeee e 111
Bang 6.6: SWwe chitt tAi CUA COC ........cvvviiiiiicieiceee s 114
Bang 6.7: Dién tich day dai, $6 IroNE COC...........oovvveveeeeeeeeeeeee e 116
Bang 6.8: Kiém tra tai trong tac dung 181 €oC ............cocovvvveeiveeeeeeeeeeeeeeeeeone, 118
Bang 6.9: Kiém tra dit nén tai mit phang mili COC..........cocoovvvevvvversirieieennd 121
Bang 6.10: Quan hé € Va P ..ot 123
Bang 6.11: Tinh 1n cho coc 10P At 1 ..........c.covvviiiieeieeeeeeeeeeesee e 124
Bang 6.12: Tinh 1n cho coc 10P At 2 ..........c.coovveveeveeeeeeeeeeeee s 125
Bang 6.13: Tinh 1n cho coc 10P dAt 3 ..........c.oovvviieiieeeeeeee e 127
Bang 6.14: Tinh 1an cho coc 10 dAt KT.........cc.coovvveveieieeeeeeeeeseee e 128
Bang 6.15: Tinh 16n cho coc 10P At 4 ............cc.covoveveveieeeeeeeeeeeeee e 130
Bang 6.16: Tinh 1an cho coc 16p dat 5 va Kiém tra lan ............c.ccoocovevvvvvrieiennnn) 131
Bang 6.17: Hé s6 dd nghién ciia mit phang pha hoai .............ccocoovevvvveeeeieienann) 133
Bang 6.18: Kiém tra kha ning choc thiing coc ...........c..coocovvveeiveiveveseseeeeseeid 133
Bang 6.19: Kiém tra pha hoai trong mat phing nghiéng ............ccccoovvevvveennnne. 135
Bang 6.20: Tinh toan ¢t thép dai chitt UON ...........ccooovvviveiieceeeeee e, 137
..................................................................................................................................... 136

Xiv



XV



XVi



XVii



MO DAU

Trong bét ky giai doan phat trién nao ciia xa hoi, ha tang ky thuat luén déng vai
trd nén tang va 1a lyc day quan trong cho tién trinh d6 thi hoa, hién dai hoa dat nuéc.
Khi cac thanh phé ngay cang mé rong, nhu cau vé nhiing coéng trinh cao tang, hién dai
va bén vitng ngay cang trd nén cap thiét. Bé dap (ng nhimg yéu cau ngay mot cao trong
linh vyc nay, ngubn nhan lyc ki thuat — dac biét 1a cac k¥ su xay dung — can duoc trang
bi ddy du ca vé kién thie chuyén mén 1an k§ niang thyc hanh, kha ning tu duy hé théng
va tinh than trach nhiém véi cong dong.

Vé6i mong mubn dugc dong gop vao tién trinh dy, em da danh 5 nam hoc tap va
ren luyén tai Truong Dai hoc Bach khoa — Pai hoc ba Ning, chuyén nganh Xay dung
Cong trinh Thuy. Trong qua trinh hoc, em ludn nd lyc tich lity kién thirc, rén luyén ky
nang thuc hanh, tiép can cac cong ngh¢ mai cling nhu hoc hoi kinh nghiém thuc té tir
cac thay co va ban beé. D6 an tot nghiép nay 1a bude di quan trong danh ddu hanh trinh
hoan thién kién thirc hoc thuat, 1a co hoi dé em tong hop va van dung céc kién thirc da
hoc vao mot dé tai thiét ké thyc té, tir d6 budc dau hinh thanh tu duy thiét ké chuyén
nghiép va chuan bi hanh trang viing vang cho con dudng su nghiép phia trudc.

Trong khudn kho do 4n tot nghiép, em thuc hién dé tai: “Thiét ké Két cau Da
Nang Mikazuki Japanese Resort & Spa” dudi sy huong dan tan tinh va sau sac cua TS.
Nguyén Cong Luyén.

D6 an gdbm hai phan chinh:
Phan 1: Thiét ké xay dung
Phan 2: Ung dung tin hoc trong thiét ké

Du dé tai mang tinh gia dinh phuc vu cho muc dich dao tao, nhung trong qua
trinh thuc hién, em da c6 co hoi van dung linh hoat kién thirc chuyén nganh, tiép can
cac tiéu chuan thiét ké hién hanh, rén luyén k¥ nang tinh toan két cau ciing nhu wng
dung phan mém chuyén mén trong thiét ké cong trinh thuc té. Qua d6, em khong chi hé
thdng lai kién thirc d3 hoc ma con hoc hoi thém nhiéu kién thac méi, dong thoi tich liy
duoc nhiing kinh nghiém ban dau phuc vu tét hon cho cong viéc thiét ké trong tuong
lai.

Em xin chin thanh cam on quy thiy c6 Truong Pai hoc Bach khoa — Pai hoc Pa
Nang, dac biét 1a cac thay co trong khoa Xay dung Cong trinh Thay, nhitng ngudoi da
khong quan ngai kho khan dé truyén dat kién thirc, khoi day tinh than hoc tap va dam
mé nghé nghiép cho em trong sudt qué trinh hoc tap. DAc biét, em xin gui loi tri 4n sau
sic dén TS. Nguyén Cong Luyen ngudi thay di truc tiép hudng dan, tan tinh chi bao va
d6ng hanh cling em trong sudt qué trinh thyc hién do an.

Do thai gian thuc hién c6 han va ning lyc ban than con han ché, chic chian d6 an
khong tranh khoi nhirng thiéu so6t. Em kinh mong nhén duoc sy gop ¥, nhan xét quy bau
tir quy thay co va cac ban sinh vién dé em c6 thé tiép tuc hoan thién hon kién thirc va k¥
nang, tir d6 thiét ké duoc nhimg cong trinh t6t hon, dong gdp cho xa hoi sau nay.

Em xin chan thanh cam on!
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CHUONG 1: PAC PIEM KIEN TRUC CUA CONG TRINH

1.1. Nhu cau déu tw xay dung cong trinh
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Hinh 1.1. Mat dung truc 1-9.

Trong nhitng nim gan ddy, nén kinh té Viét Nam khong ngimg phat trién, dac biét
1a tai thanh phé Pa Ning — mot trung tdm kinh t& ning dong, gitr vai tro quan trong
trong khu vuc mién Trung va ca nuéc. Ciing v6i su phat trién manh mé vé ha tang k¥
thuat va do thi, Pa Ning dang tr thanh diém dén hap dan cho cac nha dau tu trong linh
vuc du lich, nghi dudng va dich vu cao cap.

V6i lgi thé vé vi tri dia 1y, canh quan thién nhién va chinh sach phat trién du lich
bén viing, thanh phd Pa Nang thu hut ngay cang nhiéu du khach trong va ngoai nudc.
Piéu nay kéo theo nhu cau ngay cang cao vé cac khu nghi dudng hién dai, tién nghi va
mang dam ban sic vin hoa — dic biét 1a cac cong trinh két hop gitra nghi dudng, cham
soc stc khoe va trai nghiém van hoa doc dao.

Nham dap (mg xu hudng dé va goép phan nang tam chat luong dich vu du lich caa
thanh phd, cong trinh Da Nang Mikazuki Japanese Resort & Spa di dugc dau tu xay
dung véi quy mé 16n, bao gom khu khéach san, khu spa truyén thong Nhat Ban, khu vui
choi giai tri, va cac tién ich cao cap khac. Dy an hudng dén phuc vu phan khuac du khach
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trung va cao cip — nhoém khach hang dang c6 nhu cau manh mé vé trai nghiém nghi
dudng chuan quéc té trong khong gian mang ¢am dau an vin héa A Pong.

Viéc thiét ké va trién khai xay dung cong trinh nay khong chi doi hoi giai phap kién
trac — ky thuat hién dai ma con yéu cau sy phdi hop chat ché trong thiét ké két ciu nham
dam bao tinh bén viing, an toan va phi hop véi diéu kién khi hau — dia chat cua khu vuc
ven bién Pa Ning. DPay 1a mot budc di chién lugc, gop phan nang cao niang lyc canh
tranh ctia thanh phd trong linh vuc du lich — nghi dudng cao cap, déng thoi phu hop véi
dinh hudng phat trién d6 thi bén viing va hoi nhap qudc té ma Pa Ning dang theo dudi.

1.2. Vi tri, dic diém, diéu kién tw nhién khu dat xay dung

1.2.1. Vi tri va dic diém.

Cong trinh “Da Nang Mikazuki Japanese Resort & Spa” dugc xay dung tai Khu du
lich Xuan Thiéu, phuong Hoa Hiép Nam, quan Lién Chiéu, thanh phd Pa Nang. Vi tri
cong trinh nam trong khu vuc thong thoang, c6 canh quan dep, dong vai trdo nhu mot
diém nhan kién tric — canh quan quan trong, dong thoi gép phan tao nén su hai hoa, hop
1y va hién dai trong tong thé quy hoach khu dan cu va du lich ven bién cia dia phuong.

Cong trinh tiép gidp voi tuyén duong giao thong chinh, thuin tién cho viéc van
chuyén vat tu, thiét bi, ciing nhu tao diéu Kién thuan loi cho cong tac to chirc thi cong
va két ndi giao thong véi khu vuc xung quanh. Hé thdng ha tang ky thuat trong khu vuc
nhu cap dién, cap nude da dugc dau tu dong bo, dam bao dap Gng diy du cac yéu cau

phuc vu thi cong va van hanh cong trinh sau nay.

Khu dat xay dung cé dia hinh bang phang, hién trang khong c6 cong trinh cii hoic
cong trinh ngam hién hiru, do d6 rat thuan loi cho viéc trién khai thi cong, bd tri mat
bang tong thé va td chitc cong truong.

Vé chirc ning, cong trinh dugc thiét ké dé phuc vu nhu cau cu tra cao cap, hién dai,
huéng t6i cac ho gia dinh va du khach c6 nhu cau nghi dudng dai ngay trong khong gian
tién nghi va dang cap. Dy an c6 quy md 16n, bao gom 15 tang ndi va 1 ting mai, véi
téng chiéu cao cong trinh dat 62,5 mét. Thiét ké cong trinh vira dam bao cong ning sir
dung hiéu qua, vira dap g cac tiéu chuan k¥ thuat, an toan va tham my kién trac hién
dai theo dinh hudng phat trién bén viing cia thanh phd Da Nang.

1.2.2. Piéu kién tuw nhién.

— Khi hau.
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Khu vuc Mién Trung chiu anh huong khi hau nhiét déi gié mua, tir thang 2 dén
thang 8 1a mua kho thudng hay c6 gié mua, mua mua 1i kéo dai tir thang 9 dén thang
12, lugng mua chiém 75% ca nam

— Piachit.
Khu vuce xay dung c6 dia hinh twong ddi bang phang, nén dit cao rdo, kho thoang.
1.3. Quy mé cong trinh.

Cong trinh c6 mit bang x4y dyng 1a 58,542x12,85 (m) va c6 tong chiéu cao 1 62,5
(m) ke tir c6t + 0.000

Cong trinh nam trén khu dat c6 tong dién tich 21990m? bao gom 15 tang noi. Chiéu
cao cong trinh 1a 62,5m.

Tong dién tich san: khoang 20000 m?.
Cap cong trinh: cap I.

Cong trinh 1 khdi nha 15 tang néi duoc sir dung nhitng loai vat liéu hién dai hai hoa
véi canh quan khu vuc xung quanh va xu hudng phat trién cia thanh phd. Trong d6 cong
ning cla cac tang dugc phan b trong Bang 1.1 nhu sau:

Bang 1.1. Céng ndng cdc tang trong céong trinh.

Chiéu
. cao A
Tang ting Cong nang
(m)
Tine 1 5 Phong kham tham my Beauty Clinic, phong tién
& Banquet, sanh cho, khu vuc bép, phong thu ga vai.
Tﬁng ) 4 Khong gian tro choi, sdnh ch0’,v kho, phong Ahu, phong
thu ga vai.
Ting 3 5 Phong bép, quay buffet,ﬁ quay do uong, phong thu ga
vai, WC
Tine 4 375 "1:6 hop phong ngu (9 phong), phong dé hanh 1y, phong
& ' 1€ tan, san vuon, phong k¥ thuat, phong thu ga vai, WC
Ting 5 5 o5 T6 hop phong ngu (10 phongﬂ)., 2 van phong, phong thu
ga vai
Ting 6 34 T6 hop phong ngu (14 p‘hong), phonqg. Ahu, 1 phong
Suites, phong thu ga vai
Ting 7 34 T6 hop phong ngu (lfl phong), 2 lfho, 1 phong Suites,
phong thu ga vai
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Tang 8 - Tang

3.4

T hop phong ngua (14 phong), 2 kho, 1 phong Suites,

13 phong thu ga vai
Ting 14 34 Bé can banAg, phf)ng kgz thu?t, ph9ng Ahu, khu vuc k¥
thuat, phong k¥ thuat, phong thu ga vai
‘ Bé boi, 1 khu tdm nang, 1 khu ting tring, 2 bé khoang
Tang 15 5.1 nong, 2 bé onsen, 1 phong x6ng kho, 1 phong x6ng

uét, 1 bé lanh, phong phu trg, sanh, WC

1.4. Giai phap kién tric

1.4.1. Gidi phdp thiét ké tong mdt bang.

Quy hoach tong mat bang duoc lap phu hop véi qui hoach chung cua sé xay dung
thanh phd. Cong trinh duoc qui hoach dua trén su phan tich vé yéu té khi hau cua khu

vue nhu: huéng nang, hudng giod, giao thong va cac yéu té khac tac dong toi cong trinh.

Tur sy phan tich d6 dinh vi dugc hudng chinh cta cong trinh, chon vi tri xay dung

cong trinh sao cho hop 1y vé khong gian, dam bao giao thong di lai thuan loi.

1.4.2. Gidi phdp mdt bang.

Mt bang cong trinh hinh chir nhat, chiéu dai 58,542 m, chiéu rong 12.85 m.

Cong trinh gom 15 tang. Cot + 0.50 m dwgc chon dit tai san tang 1. Mit dat ty nhién

tai cot + 0.00 m. Chiéu cao cong trinh 12 62,5 m tinh tir mat dat tu nhién.
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Tang 1: Phong kham tham my Beauty Clinic, phong tién Banquet, sanh cho, khu
vuc bép, phong thu ga vai. Chiéu cao: 5m.

Hinh 1.2. Mdt bang kién triic tang 1.
Tang 2: Khong gian tro choi, sanh cho, kho, phong Ahu, phong thu ga vai. Chiéu
cao tang: 4m.

Hinh 1.3. Mat bang kién triic tang 2.
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Tang 3: Phong bép, quay buffet, quay do udng, phong thu ga vai, WC. Chiéu cao
moi: 6m.

Hinh 1.4. Mdt bang kién tric tang 3.
Tang 4: T6 hop phong ngu (9 phong), phong dé hanh 1y, phong 18 tan, san vuon,
phong k¥ thuat, phong thu ga vai, WC. Chiéu cao mdi tang: 3,75m

Hinh 1.5. Mat bang kién triic tang 4.
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Tang 5: T hop phong ngt (10 phong), 2 vian phong, phong thu ga vai. Chiéu cao
mai tang 5.25m.

WA mnocs " @ /

Hinh 1.6. Mdt bang kién triic tang 5.
Tang 6: T6 hop phong ngu (14 phong), phong Ahu, 1 phong Suites, phong thu ga
vai. Chiéu cao tang: 3.4m

e L]

Hinh 1.7. Mat bang kién triic tang 6.
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Tang 7: To6 hop phong ngii (14 phong), 2 kho, 1 phong Suites, phong thu ga vai.
Chiéu cao tang: 3.4m

Hinh 1.8. Mdt bang kién triic tang 7.
Tang 8-13 (tdng dién hinh): T6 hop phong ngu (14 phong), 2 kho, 1 phong Suites,
phong thu ga vai. Chiéu cao tang: 3.4m

WA ey Fiaas 0,108 UM B 2
- b

Hinh 1.9. Mdt bang kién tric tang 8 — tang 13.
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Tang 14: Bé can bang, phong k¥ thuat, phong Ahu, khu vuc k¥ thuat, phong k¥
thuat, phong thu ga vai. Chiéu cao tang: 3.4m

Hinh 1.10. Mat bang kién tric tang 14.
Tang 15: Bé boi, 1 khu tam ning, 1 khu tang trang, 2 bé khoang nong, 2 bé onsen,
1 phong xong kho, 1 phong xéng uét, 1 bé lanh, phong phu tro, sanh, WC. Chiéu cao
tang: 5.1m

Hinh 1.11. Mat bang kién tric tang 15.
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Tang mai.

WET A0 MUACOr MLOCE LA
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Hinh 1.12. Mdt bang kién triic tang mdi.
1.4.3. Gidi phdp mat dirng.

Mt dtng 1a yéu té truc quan quan trong thé hién tinh nghé thuat va ngon ngir kién
tric ciia cong trinh, dong thoi gop phan tao nén dién mao canh quan d6 thi khu vuc. Khi
quan sat tlr xa, nguoi nhin c6 thé cam nhan dugc tong thé hinh khéi kién truc, ciing nhu

phong cach thiét ké dac trung clia cong trinh.

Mt dtng dugc to hop theo 16i kién trac hién dai, véi viéc st dung két hop gitta cac
mang tudng dic va hé théng cira kinh 16n. Giai phap nay khong chi dam bao kha ning
chiéu sang ty nhién cho khong gian bén trong ma con ting cudng tinh thAm my, tao cam
giac thong thoang, tinh té cho tong thé kién trac.

Cac mang tuong bén ngoai dugc 6p da hoan thién, mang dén vé ngoai bén viing,
sang trong, ddng thai thé hién su chac chin va hién dai, pht hop voi xu hudng phat trién
kién trac duong dai. Su lya chon vat liéu hoan thién ciing gop phan nhan manh hinh anh
mot cong trinh dai dién cho sy phat trién ning dong cua khu vuc.

Dua vao dic diém sir dung va cac diéu kién vé sinh 4nh sang, thong hoi thoang gi6

cho cac phong ta chon chiéu cao cac ting nhu sau:

— Tang1cao5 (m).
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— Tang 2 cao 4 (m).

— Tang 3 cao 6 (m).

— Tang 4 cao 3.75 (m).

— Tang 5 cao 5.25 (m).

— Tang 5 cao 5.25 (m).

— Tang 6 — tang 14 mdi tang cao 3.4 (m).
— Tang 15 cao 5.1 (m).

1.5. Giao thong trong cong trinh.

Giao thong theo phuong ngang: Giita mdi ting c¢6 1 hanh lang giita, hanh lang nay
ndi lién cac phong, khu tro choi... va cau thang

Giao thong theo phuong ding: 2 cau thang bo va 7 thang may.

1.6. Cac giai phap ky thuat.

1.6.1. H¢ thang chiéu sdng.

Céc phong & trong cac can ho déu cé cira s6 hudng ra ngoai cong trinh, diéu nay

lam cho céc phong ¢ dugc thong thoang va du dnh sang
1.6.2. Hé thong théng gié.

Tan dung toi da théng gid tu nhién qua hé thong cira s6. Ngoai ra sir dung hé thng
diéu hoa khong khi dugc xt 1y theo hé théng duong 6ng chay theo cac hop ky thuat theo
phuong ding, va chay trong tran theo phuong ngang phan bb dén cac vi tri tiéu thu

1.6.3. Hé thong dién.

Str dung nguoén dién khu vire do thanh phd cung cap véi hién trang ngudn dién san
6. Ngoai ra con str dung ngudn dién dyu phong dé dam bao cung cap dién khi ¢6 su c6.

Nguén chinh: La ngudn dién 3 pha ciia Thanh Ph
Nguon dy phong: La may phat dién 3 pha dat & phong ky thuat
DP6i Vi cong trinh binh quan 8kW/ngudi thi can may phat dién khoang
2100kW/ngay dé cung cap dién luc can thiét.
1.6.4. H¢ théng cép thodt nuoc.

Ngudn nudc dugc lay tir hé thong cap nude khu vuc va dan vao bé chia nudc o ting
ham, bang hé théng bom nuéc tu dong dugc bom dén timg cin ho.
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Thoat nudc: Nudc thai tir cac thiét bi vé sinh dwoc tap trung lai va chay qua ong
thoat nudc vao tram xir Iy nudc thai. Nudc thai sau khi duoc xir Iy s& chay vao hé thong
cong thoat nudc cia Thanh Phd. Nude mua qua hé théng dng dan s& chay truc tiép vao
hé thong cong thoat nudc caa Thanh Phd Trung binh mot ngudi dung 100 L/ngay nén
can thiét ké bé nude cho cong trinh chtra gan 2650 L/ngay dé st dung khi can thiét

1.6.5. Hé thong phong chdy, chita chdy.

Hé thong bao chay: Vi 13 noi tap trung déng nguoi va 1a nha cao tang nén viéc phong
chay chira chdy rat quan trong.

Hé thdng chita chdy: Cong trinh dugc trang bi hé théng phong chay chita chdy trén
mdi tang va trong mdi cin ho, siu thi cling nhu cac phong chirc nang khéac co lap dat
thiét bi bao chay va chita chdy tu dong trudc khi co sy can thiép cua lyc lugng chira
chay.

Cong trinh c6 hé thdng chira chay cap thoi duoc thiét 1ap vai hai ngudn nudc: Bé
nudc trén mai véi hai may bom nudc chira chay dong co xang 15HP, cac hong cuu hoa
dat tai vi tri hanh lang cau thang, ngoai ra con c6 hé théng chira chay cuc bo st dung
binh khi CO2.

1.6.6. Xur ly rdc thdi.
Rac thai & mdi tang s& duoc thu gom va dua xudng tang ki thuat, tang ham bang 6ng
thu rac. Rac thai duoc xir 1i moi ngay.
1.6.7. Gidi phdp hoan thién.
Vit liéu hoan thién str dung cac loai vat liéu tot dam bao chong duoc mua nang sir
dung lau dai. Nén 14t gach Ceramic. Tudng dugce quét son chong tham.
Céc khu phong vé sinh, nén 1at gach chéng truot.

Vit liéu trang tri ding loai cao cap, st dung vat liéu dam bao tinh ki thuat cao, mau
sac trang nhi trong sang tao cam giac thoai mai khi nghi ngoi.
1.7. Két luan.

Qua dénh gia toan dién vé mat tham my kién trac, tinh kha thi vé mat két cau ciing
nhu sy pht hop Véi cac chi tidu kinh té — k¥ thuat, cing vai nhitng gia tri kinh té — xa
hoi ma cong trinh mang lai, c¢6 thé khang dinh ring viéc dau tu xay dung “Da Nang
Mikazuki Japanese Resort & Spa” 1a hoan toan hop 1y va can thiét trong xu thé phat
trién hién nay.
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Cong trinh khong chi gop phan da dang hoa loai hinh dich vy nghi dudng chat luong
cao tai thanh phd Pa Néng, dap ang nhu cau luu tri ngay cang ting cua du khach trong
va ngoai nude, ma con tao diém nhan kién tric mang dam ban sic vin hoa Nhat Ban,
g6p phan ning cao hinh anh va gia tri thAm m¥ cho do thi ven bién. Pong thoi, dyu an
cling dong vai trd quan trong trong viéc thiic ddy phat trién kinh té — xa hoi khu vye, dic
biét 1a trong linh vuc du lich, dich vu va viéc lam dia phuong.
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CHUONG 2: TONG QUAN VE KET CAU CONG TRINH.
2.1. Lwa chon giai phap két cu.

2.1.1. Hé két cdu chiu luc chinh
Cin ctr vao so d6 lam viéc thi thi két cAu nha cao tang co thé phan loai nhu sau:

Cac hé két cau chiu luc co ban: Két cdu khung, két cau tuong chiu luc, két cau 15
ctg va két cau ong.

Cac hé két cau chiu luc hdn hop: Két cau khung- giang, két cau khung - vach, két
cau 6ng 151 va két cau ong té hop.

Cac hé két cau dic biét: Hé két cdu c6 tang ciing, hé két cau c6 dam chuyén, két cau

c6 hé gidng lién tang va két cau c6 khung thép.
MJi loai két cAu trén déu c6 nhirng vu, nhuge diém riéng tiy thude vao nhu cau va
kha nang thi cong thuc té cua ting cong trinh.
2.1.2. Hg két cdu san

Viéc lya chon giai phap két cau san hop 1y 1a rat quan trong quyét dinh tinh kinh té
cho cong trinh. Theo thdng ké thi khéi luong bé tong san chiém dén (30-40)% khoi

lugng bé tong cong trinh va trong lugng ban than bé tong dam san 13 tai trong tinh chinh.
Ta xét cac phuong an san sau:
H¢ san suon:
CAu tao gdm hé dam va ban san.
Uu diem:
— Tinh todn don gian.

— Puoc sir dung phd bién ¢ nudc ta véi cong nghé thi cong phong pha nén
thuan tién cho viéc lya chon giai phap thi cong.

Nhueoe diém:

— Chiéu cao dam va d6 vdng cua ban san 16n khi khau do 16n, dan dén chiéu
cao tang cua cong trinh 16n nén gay bat loi cho cong trinh khi chiu tai trong
ngang va khong tiét kiém chi phi vat liéu.

— Khéng tiét kiém khong gian sir dung.
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H¢ san 6 co:

CAu tao gom hé dam vudng goc véi nhau theo hai phuong, chia ban san thanh cac 6
ban ké bdn canh c6 nhip bé, theo yéu cau cau tao khoang cach giita cac dam khong qué
2m.

Uu diém:;

— Giam thiéu b tri cot trong cong trinh nén tiét kiém khong gian sir dung thich

hop cho céac cong trinh yéu cau tham m§ cao va khong gian st dung 16n.
Nhuoc diém:
— Khéng tiét kiém, thi cong phuc tap.
— Khi mit bang san qua rong can b tri thém cac dam chinh. Vi vay, né ciing
khong tranh duoc viéc chiéu cao dam chinh phai lon dé giam do vong.
Hé san khong dam:
CAu tao gdm céc ban ké truc tiép 1én cot
Uu diém:

— Chiéu cao két ciu nho nén giam duoc chiéu cao cong trinh,

— Tiét kiém duoc khong gian st dung.

— D@ phan chia khong gian.

— D@ bb tri hé thdng k¥ thuat dién, nudc.

— Thich hop Véi cac cong trinh c6 khau d6 vira.

— Viéc thi cong phwong 4n nay nhanh hon so v6i phuong 4n san dam bai khong
can gia cong cop pha, cot thép dam.

Nhweoe diém:

— Trong phuong 4n nay cac cot khong duoc lién két véi nhau dé tao thanh
khung do d6 d6 ctirng nhé hon nhiéu so véi phuong an san dam, do vay kha
nang chiu luc theo phuong ngang kém hon so véi phuong an san dam. Vi
vay tai trong ngang hau hét do vach chiu va tai trong ding do cot chiu.

— San phai c6 chiéu day 16n dé dam bao kha niang chiu udn va chdng choc thung

do d6 dan dén tang khéi luong san.

Hé san khong dam tng luc trude:
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Uu diém: Ngoai cac dic diém chung ciia phuong 4n san khong dam thi phuong an
san khong dam ung lyc truée s& khac phuc dugc mot s nhuoc diém cia phuong 4n san
khong dam:

- Giam chiéu day san khién giam duoc khéi luong san dan téi giam tai trong
ngang tac dung vao cong trinh ciing nhu giam tai trong dang truyén xudng
mong.

- Tang d6 cung cla san lén, khién cho thda man vé yéu cau str dung binh
thuong.

- So db chiu luc tro nén tdi vu do cbt thép ung luc trude duge dit phu hop voéi
biéu ¢6 moomen do tinh tai gay ra nén tiét kiém duoc vat liéu.

Nhuege diém:

- Thiét bi thi cong phirc tap hon, yéu cau viéc ché tao va dat c6t thép phai chinh
xéac do d6 yéu cau tay nghé thi cong phai cao hon, tuy nhién véi xu thé hién
dai hoa hién nay thi diéu nay s& yéu cau tat yéu.

- Thiét bi gia thanh cao va con hiém do trong nudc chua san xuat dugc.
2.1.3. Két luan.
Do cong trinh 14 dang nha cao ting, c6 budc cot Ion, dong thoi dé dam bao vé my
quan cho cac cin ho nén giai phap két cau chinh cta cong trinh dugc lya chon nhu sau:

- Két cau méng coc khoan nhoi.

- Két cau san suon.

- Két cu cong trinh 1a két cau tuong chiu luc, bao gom hé thong vach cing va
céc cOt vach, tao hé ludi d& ban san va duoc nam an thanh céc tuong ngan
cach phan chia khong gian cin ho. Hé thong vach cing va cot vach dugc
ngam vao h¢ dai.

2.2. Lwa chon vat liéu.
Vit lidu xdy dung cé cuong do cao, trong lugng nho, kha ning chéng chay tot.

Vit liéu c6 tinh bién dang cao: Kha ning bién dang déo cao c6 thé b sung cho tinh
nang chiu lyc thap.

Vit liéu c6 tinh 1ién khdi cao: C6 tac dung trong trudng hop tai trong c6 tinh chat

lap di 1ap lai khong bi tach roi cac bd phan cong trinh.

Vat liéu c6 gia thanh hop 1y.
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Nha cao tang thudng co tai trong rat 16n. Néu sir dung cac loai vat liéu trén tao diéu
kién giam duoc dang ké tai trong cho cong trinh, ké ca tai trong ding ciing nhu tai trong
ngang do luc quan tinh.

Trong diéu kién nuéc ta hién nay thi vat lisu BTCT hoic thép 1a vat liéu dang duoc

cac nha thiét ké sir dung pho bién trong cac két ciu nha cao tang.
2.2.1. Bé tong.

Bang 2.1. Théng s vé bé tong

Cil)[‘énd() Théng s6 vat liéu Két cu sir dung
Ry = 14.5 MPa
Rut = 1.05 MPa N
B25 o Cau thang
Ep = 30x10% MPa
vy=2.5T/m3
Ry =17 MPa
Rot = 1.15 MPa
B30 X San
Ep = 32x10% MPa
vy=2.5T/m3
Rp = 19.5 MPa
Rot = 1.3 MPa .
B35 ™ Dai méng, cot, vach, dAm
Ep = 34.5x10° MPa
y=2.5T/m3
Trong do:

Rb: cuong do chiu nén tinh toan doc truc ctua bé tong.
Rot: Cuong d6 chiu kéo tinh toan doc truc cua bé tong.
Ep: Modun dan hoi ban dau cua bé tong khi nén va kéo.

v: Trong lugng riéng cua bé tong.

2.2.2. Cét thép.
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Bang 2.2. Théng sé Vé cot thép.

Loai thép Thong sb vt liéu Két cau st dung
< = Rsc = 210 MPa

C((?i“loé)T Rew = 170 MPa Cét thép c6 @ <10 mm
Es = 20x10* MPa

CB400-V s = Rc = 350 MPa Cét thép doc két chu cac

(d >10) Row = 240 MPa loai c6 @ >10mm
= Es = 20x10* MPa : =
Trong do:

Rs: Cudng d6 chiu kéo tinh toan cta cbt thép (TTGH I).
Rse: Cudng do chiu nén tinh toan cua ct thép.
Rsw: Cudng do chiu kéo tinh toan cua cdt thép ngang
Rsser: Cuong d6 chiu kéo tinh toan cua cét thép (TTGH 1I)
Es: M6 dun dan hoi cua cbt thép.
2.3. Tiéu chuin dung trong tinh toan thiét ké két cau.
TCVN 5574 — 2018 : Két c4u bé tong va bé tong cbt thép — Tiéu chuan thiét ké.
TCVN 5575 — 2012 : Két cdu Thép va Tiéu chuan thiét ké.
TCVN 2737 — 2023 : Tai trong tac dung - Tiéu chuan thiét ké.
TCVN 9362 — 2012 : Nén nha va cong trinh — Tiéu chuan thiét ké.
TCVN 10304 — 2014 : Méng coc — Tiéu chudn thiét ké.
TCVN 9395 — 2012 : Coc khoan nhdi — Thi cong va nghiém thu

2.4. Phwong 4n tinh toan két cau.

2.4.1. M6 hinh tinh todn.
Str dung phuong an méng coc khoan nhoi.

Khi thi cong méng can ¢ bién phap ha muc nudc ngam va ké chdng tranh sat, lun

nha bén canh.

Than: vach ciing, cot vach, dam, san bang bé tong cot thép db tai chd.
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2.4.2. Cdc gid thiét ding trong tinh todn nha cao tang.

Két ciu lam viéc trong ving dan hoi tuyén tinh, tirc 13 cac cau kién khong bi pha
hoai va tng suat trong cau kién khong vuot qua gidi han dan hoi. Do dé, viéc phan tich
noi lyc va chuyén vi dugc thyuc hién trong pham vi ang xir dan hoi.

Hé san bé tong cot thép toan khoéi duoc gia thiét 1a san tuyét dbi cang trong mat
phang, tirc 1a khong bién dang trong mat phang san, dam bao truyén tai trong ngang déu
dén cac cot va vach theo ty 1 d6 ciing cua ching. Nho gia thiét nay, co thé bo qua
chuyén vi trong ddi giita cac diém trén ciing mot mat san trong mo hinh tinh toén.

Lién két giira dam — cot — san 1a lién két cing, dam bao céac cau Kién lam viéc cung
nhau nhu mot h¢ khung khong gian.

Moéng coc ép bé tong cdt thép duong kinh 800mm dugc mo hinh bang lién két dan
hoi twong duong — tiép xtic véi dat duoc 1y twong hoa theo mo hinh nén dan hoi kiéu
Winkiler.

Mo hinh tinh toan so bd dugc 1y tuong héa dudi dang khung phang theo hai phwong
chinh dé kiém tra noi luc va chuyén vi so bo; dong thoi, phéan tich chinh dugc thuc hién
bang phan mém phan ti hitu han ETABs theo mé hinh khung khong gian 3D.

2.4.3. Tdi trong lén cong trinh.

2.4.3.1. Tai trong thuong xuyén.

Tinh tai bao gom trong lugng ban than két cau chiu luc va cac két cau bao che, trang
thiét bi dit trén cong trinh. Riéng cac két cAu chiu luc chinh may tinh tu dong xac dinh
nén khong dé cap dén.

2.4.3.2. Tai trong tam thoi.

Hoat tai tinh toan duoc xéac dinh theo tiéu chuan Tai trong va tac dong: TCVN 2737-
2023. Trong bang tinh tai trong cua phy luc cling di dé cap dén cho cac truong hop khac
nhau cua hoat tai.

2.4.3.3. Tai trong gio.

Tai trong gi6 duoc xac dinh theo TCVN 2737 — 2023, dua trén hinh dang, chiéu cao
va vi tri khu dat xay dung.

2.4.3.4. Tdi trong dong dat.

Tai trong dong dat tac dung 1én cong trinh dugc xac dinh theo tiéu chuin Thiét ké
cong trinh chiju dong dat: TCVN 9386:2012 véi cac thong sd ddu vao duoc lay nhu sau:
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Gia tc nén tai dia diém xay dyng: theo TCVN 9386:2012, gia toc nén tai Phuong Hoa

Hiép Nam, Quan Lién Chiéu la ag = 0,06.g < 0,08g (trong d6 g 13 gia toc trong trudng).

Do d6 cong trinh khong thudc ving dong dat manh, khong can thiét ké khang chan.
2.4.3.5. Té hop tdi trong.

Trong thiét ké két cau, dé dam bao an toan va d6 bén cho cong trinh, cac loai tai
trong can duoc té hop nham xac dinh noi lyc bat loi nhat xuat hién trong cau kién. Tuy
theo muc dich kiém tra, ta 4p dung cac to hop tai trong khic nhau theo hai trang thai

gidi han:
Bang 2.1. Bang té hep ndi luc cua tdi trong theo TCVN 2737:2023
DEAD Trong luong ban than cac cau kién bé tong cdt thép
SDL Tinh tai do gach lat nén, vita 16t, vira trat, tran treo

WALL Tinh tai do tuong gach xay

Tai trong tam thoi dai han, muc 5.4 (tai trong vach ngan tam thoi/ bé
L1 d thiét bi; tai trong thiét bi ¢ dinh bao gém chit chira trong né; ap luc
t6n tai san trong két cau, co ngdt va tir bién: tai trong ké d& va vat liéu chat

kho; bui va nudc trén san; do tai trong giam ciaa LL11,...

Tai trong tam thoi ngan han, muc 5.5 (tai trong khoi dong, di chuyén
LL2 cia may moc bao gdm tai trong nang; trong luong cua ngudi/ dong vat/
thiét bi/ phuong tién giao thong, tai trong khi hau,..)

WX Hoat tai gié theo phuong X
wy Hoat tai gi6 theo phuong Y
XCH Tai trong xe chira chay, muc 5.6
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Bdng 2.4. Bang té hop néi luc cua tdi trong tiéu chuan SLS - Serviceability

Limit State

- = 2 2 2 4 o x »B
5 g % 8 £ 4 4 2 2%
1 sLst 1 1 1 1 1
2 sLs2 1 1 1 1 1
3 sSLs3 1 1 1 1 1
4 SLs4 1 1 1 1 1
5 SLS5 1 1 1 1 -1
6 SLS6 1 1 1 1 1 09
7 sLs7 1 1 1 1 1 09

sLss 1 1 1 1 1 0.9
9 sSLs9 1 1 1 1 1 0.9
10 SLS10 1 1 1 1 09 1
11 sLsi1 1 1 1 1 09 -1
12 sLs12 1 1 1 1 09 1
13 SLS13 1 1 1 1 09 1
14 sSLS14 1 1 1 1 05 1
15 SLS15 1 1 1 1 05 1
16 SLS16 1 1 1 1 05 1
17 sLs17 1 1 1 1 05 1
18 sSLs18 1 1 1 1 05 1
19 sSLS19 1 1 1 1 05 03 1
20 SLS20 1 1 1 1 05 -03 1
21 sLs21 1 1 1 1 05 03 1
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22 SLS22 1 1 1 1 0.5 -0.3 1
23 SLS23 1 1 1 1 0.3 0.5 1
24 SLS24 1 1 1 1 0.3 -0.5 1
25 SLS25 1 1 1 1 0.3 0.5 1
26 SLS26 1 1 1 1 0.3 -0.5 1

T hop tai trong tiéu chuan dung dé tinh toan két cdu theo TTGH II, gdm cac noi
dung sau:

Kiém tra chuyén vi ngang tai dinh cong trinh (TCVN 5574-2018)
Kiém tra chuyén vi léch tang cua cong trinh (TCVN 5574-2018)
Kiém tra d6 vong va vét nat cua cong trinh (TCVN 5574-2018)
Kiém tra niit caa két ciu san va dam (TCVN 5574-2018)

Bang 2.5. Bang té hep néi luc cua tdi trong tink todn ULS - Ultimate Limit

State
g Q 1 :II I
- < ~ o X >
@) < _ _ @)
o S & o =z 1 o1 =2 2 X

1 ULS1T 11 13 11 12 1.3

2 ULS2 11 13 11 12 2.1
3 UuULS3 11 13 11 12 2.1
4 ULS4 11 1.3 11 1.2 2.1
5 ULSS 11 1.3 11 1.2 2.1

6 ULS6 11 1.3 11 1.2 13 189

7 ULS7 11 1.3 11 1.2 1.3 -1.89
8 ULS8 11 1.3 11 1.2 1.3 1.89
9 ULS9 11 1.3 11 1.2 13 -1.89

10 ULS10 11 1.3 11 12 117 21

11 ULS11 11 1.3 11 12 117 -21
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12 ULS12 11 13 11 12 117 2.1
13 ULS13 11 13 11 12 117 2.1

14 ULS14 11 13 11 12 065 1.68
15 ULS15 11 13 11 12 1.05 1.68
16 ULS16 11 13 11 12 -1.05 1.68
17 ULS17 11 13 11 12 105 1.68
18 ULS18 11 13 11 12 1.05 168
19 ULS19 11 13 11 12 065 063 1.68
20 ULS20 11 13 11 12 065 -0.63 1.68
21 ULS21 11 13 11 12 065 063 168
22 ULS22 11 13 11 12 065 -0.63 1468
23 ULS23 11 13 11 12 039 105 1.68
24 ULS24 11 13 11 12 039 -105 1.68
25 ULS25 11 13 11 12 039 105 168
26 ULS26 11 13 11 12 039 105 168

T hop tai trong tinh toan dung dé tinh toan ndi luc va cét thép cho cac phan tir
két cau theo TTGH I.

Strc chiu tai cta coc khi co xét dén tai trong gié duoc tinh bang 120% sic chiu
tai thiét ké cua coc. (Muc 7.1.11 TCVN 10304:2014)

2.4.3.6. Phuong phap tinh todan xac dinh néi luc.
Noi lrc va chuyén vi: St dung phan mém ETABS dé xéac dinh noi luc va chuyén vi.

Str dung trinh @ng dung Microsoft Excel. Chuong trinh nay ¢6 vu diém 14 tinh toan
don gian, thuan tién khi st dung va kiém tra do chinh xac cua két qua tinh.

2.4.3.7. Lua chon cong cu tinh todn.
Phan mém ETABS tinh ndi lrc ciu kién don gian, x4c dinh chuyén vi.
Phan mém ho tro tinh toan két cau, trién khai ban vé DBIM, BIMSPEED.

Céac phan mém Microsoft Office.
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2.5. Co sé lwa chon so b tiét dién

2.5.1. Chen chiéu so bé chiéu day bén san.
Lya chon chiéu day ban san theo cong thuc sau:

D
= (2.1)

Trong do:

+ I: chiéu dai canh ngén 6 san.

+m: hé s6 phu thudc vao sy 1am viéc cua 6 san.
Vi ban loai dam: m = 30 + 35,
Véi ban ké 4 canh: m = 40 + 45,
V61 ban console: m =10 + 18.
+ D =0,8 + 1,4 phu thudc tai trong, tai trong on thi lay D 16n.
Khi 1,/1; < 2: Banké 4 canh, khi I,/1; > 2: Ban loai dam.
Diéu kién ciu tao: hp> hmin= 6 cm d6i voi san nha dan dung.
Va thuan tién cho thi cong thi hb nén chon 13 boi s6 cua 10mm.

Tur co s d6 cong Vi viéc san c6 cong nang dac biét chiu cac tai trong tam thoi
tuong d6i 1on (hanh lang dai sanh, hanh lang 6 thang may, phong hoi hop, phong lam

viéc, nhip san 16n,...) ta chon kich thuéc tiét dién cho san ting dién hinh nhu sau:
Chon hy= 200 (mm) cho cac 6 san sanh, kho, hanh lang, phong lam viéc.

Chon hp= 250 (mm) cho cac 6 san nam tai khong gian trd choi.

2.5.2. Chon so bé tiét dién dam

Can cr vao diéu kién Kién tric, budc cot va cong nang st dung ciia cong trinh ma
chon giai phap dam cho phu hop. Dua véao cac cong thic gia thiét tinh toan so bd xac

hdc = (i_ij Ln
15 10

1 1
h,=|—+—=|L
@ (20 15}”

b=(0,3+0,5)h

dinh kich thudc dam nhu sau:
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Trong do:

hae: chiéu cao cua dam chinh.

hap: chiéu cao cua dam phu.

In: chiéu dai tinh toan cua nhip dim (quan niém tinh tir tim cot d& dam).

b: chiéu rong cua dam.

h: chiéu cao cua dam.

Két hop vai kinh nghiém va xem xét diéu kién tai trong va chiéu dai vuot nhip cua

dam.
Bang 2.6. Bang tinh chon so bo kich thuoc dam.

Chiéu dai Chiéu cao dam Chon chiéu cao | Chon bé rong Bé rong dam

Tang Tén dam I&gﬁi nhip Kh oén(gm ml)(hoéng i dan Khoén(gmml)(hoéng

(mm) 1 5 (mm) (mm) 1 2

1F-VB3A | Chinh 8300 692 1038 1000 1000 300 500
1 1F-VB3A | Chinh 12850 1071 1606 1000 1000 300 500
1F-VB3A | Chinh 2000 167 250 1000 1000 300 500
2F-VB3 Chinh 8300 692 1038 700 1000 210 350
2 2F-VB3 Chinh 12850 1071 1606 700 1000 210 350
2F-VB3A | Chinh 2000 167 250 500 500 150 250
3F-VB4A | Chinh 8300 692 1038 700 1400 210 350
3 3F-VB4A | Chinh 12850 1071 1606 700 1400 210 350
3F-VB4 Chinh 2000 167 250 500 500 150 250
4F-VB3A Phu 2400 120 200 500 1400 150 250
4 4F-VB3A | Chinh 8300 692 1038 500 1400 150 250
4F-VB3A | Chinh 12850 1071 1606 700 1400 210 350
4F-VB3 Chinh 2000 167 250 500 500 150 250
5F-VB17 Phu 2200 110 183 1000 200 300 500
5 5F-VB5 Chinh 12850 1071 1606 650 1400 195 325
5F-VB12 | Chinh 2400 200 300 500 500 150 250
6F-VB9 Phu 2200 110 183 1000 200 300 500
6 6F-VB3 Chinh 12850 1071 1606 650 1400 195 325
; 7F-VB10 Phu 2200 110 183 1000 200 300 500
7TF-VB2 Chinh 12850 1071 1606 650 1400 195 325
8 ¢én | MF-VB15 Phu 2200 110 183 1000 200 300 500
13 MF-VB3 Chinh 12850 1071 1606 650 1400 195 325
14 14F-VB2 | Chinh 2200 183 275 1200 1000 360 600
15 15F-VB2 | Chinh 2200 183 275 650 600 195 325
TUM | TUM-VB3 | Chinh 2200 183 275 300 700 90 150
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2.5.3. Chon so bé tiét dién cét, vach cing.

Xac dinh tiét dién so bo dya trén cot ¢ dién truyén tai san 1a 16n nhat cua cot.

Hinh 2.1. Mqt bang dinh vi cét vdch.

Khi chon tiét kién cot can duya trén yéu cau d6 6n dinh va yéu cau vé kha niang chiu
nén cua cot.

Dién tich cdt 1a Ao xac dinh theo cong thirc sau:

K, xN

A =
0 Rb

Trong do:
Rb 1a cuong dd nén tinh toan ctia bé tong. (Chon so bd bé tong B30)
N Ia lyc nén tac dung lén ct duoc tinh gﬁn ding nhu sau: N = n.q.SN=nxqx$S

S 1a dién tich san truyén tai trong 1én cot dang xét.
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q 12 tai trong tuong duong tinh trén mdi m2 mat san trong d6 gdm tai trong thuong
xuyén va tam thoi trén ban san, trong luong dam, tuong, cot dem tinh ra phan bd déu
trén san. Gia tri q dugc lay theo kinh nghiém thiét ké q = 10 d¢én 14 KN/m2.

ke hé s6 xét dén anh huong do momen udn, ham luogng cbt thép, dd manh va truong
hop cot chiu tai trong léch tam. Gia tri ldy tir 1,2 + 1,5.

Diéu kién d6 manh cho phép cua cot:

|
k:Tos[xth

Trong do:
i ban kinh quan tinh cua tiét dién.

lo chiéu dai tinh toan ciia ¢t (1, = yx 1 vdi 11a chiéu dai thuc té cua cot)

vy xac dinh nhu sau:

777774 774 s

/

o Y e a Y
y=05 w=07 v=1 y=2

Khung nhicu tang co6 lién ket cimg giira dam va cot co tir 3 nhip (4 cot) tro lén
hoac c6 2 nhip ma tong 2 nhip I6n hon 1/3 chéu cao toan khung.
Khi san toan khéi y = 0.7.
Khi san lap ghép y = 1.
[Agn] d6i VGi cot nha bang 100.

Viéc tinh toan duoc thuc hién nhu trén 1an duge ta duoc tiét dién cot so bd nhu sau:

Bdng 2.7. So bé tiét dién cot.

] S Q N A Chon tiét
X Tén . A dién
Tang cot Loai cot k n b § h
: (m2) (KN/m2) | (KN) m2 (mm) | (mm)
C2 | Cotbien | 1.3| 6769 | 16 12 129965 | 994 | 300 | 700
1 A
c5 C‘-’Lg;“g 12 |34583| 16 12 663994 | 46.87 | 1000 | 1600
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Cot trong

co o 12] 143 | 4 12 6864 | 048 | 600 | 800
C2 | Cotbien | 13| 676.9 | 16 12 129965 | 9.94 | 300 | 700
Cot trong
, | C5 o 12 | 34583 | 16 12 663994 | 46.87 | 1000 | 1600
o Céflggng 12| 143 | 4 12 6864 | 048 | 600 | 800
C2 | Cotbien |13 6769 | 16 12 129965 | 9.94 | 300 | 700
, | cs Céflggng 1.2 | 34583 | 16 12 | 663994 | 46.87 | 1000 | 1600
o Cé;g;“g 12| 143 | 4 12 6864 | 048 | 600 | 800
C2 | Cotbien | 13| 6769 | 16 12 129965 | 9.94 | 300 | 700
4 c5 C@Lff;ng 1.2 | 34583 | 16 12 663994 | 46.87 | 1000 | 1600
5 | C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1600
6 | C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1600
7 | C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1400
8 | C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1400
9 | C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1400
10 | C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1400
11 | C5 | Cotbien | 1.3 | 3458.3 | 16 12 663994 | 50.78 | 1000 | 1400
12 | C5 | Cotbiéen | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1400
13 | C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1400
C5 | Cotbien | 1.3 | 34583 | 16 12 663994 | 50.78 | 1000 | 1400
141 ca COLE;“g 1.2 | 34583 | 16 12 663994 | 46.87 | 800 | 600
15 | co CQLE;“g 1.2 | 34583 | 16 12 | 663994 | 46.87 | 400 | 400
Bang 2.8. Kiém tra dg on dinh.
Chon tiét
. | Ten| dien | AChon| Lo Lo pel KiEm
Tang n L
cot h mm2) | (mm) | (mm) manh tra
(mm) | (mm)
C2 300 700 210000 | 5000 | 3500 | 11.67 Thoa
1 C5 1000 | 1600 | 1600000 | 5000 | 3500 3.50 Thoa
C9 600 800 | 480000 | 5000 | 3500 5.83 Thoa
C2 300 700 210000 | 4000 | 2800 9.33 Thoa
2 C5 1000 | 1600 | 1600000 | 4000 | 2800 2.80 Thoa
C9 600 800 | 480000 | 4000 | 2800 4.67 Thoa
C2 300 700 210000 | 6000 | 4200 | 14.00 Thoa
3 C5 1000 | 1600 | 1600000 | 6000 | 4200 4.20 Thoa
C9 600 800 | 480000 | 6000 | 4200 7.00 Thoa
4 C2 300 700 210000 | 3750 | 2625 8.75 Thoa
C5 1000 | 1600 | 1600000 | 3750 | 2625 2.63 Thoa
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5 C5 | 1000 | 1600 | 1600000 | 5250 | 3675 | 3.68 Thoa

6 C5 | 1000 | 1600 | 1600000 | 3400 | 2380 | 2.38 Thoa

/ C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa

8 C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa

9 C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa

10 C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa
11 C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa
12 C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa
13 C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa
14 C5 | 1000 | 1400 | 1400000 | 3400 | 2380 | 2.38 Thoa
Cl14 | 800 | 600 | 480000 | 3401 | 2381 | 2.98 Thoa

15 C9 | 400 | 400 | 160000 | 3402 | 2381 | 5.95 Thoa

So bo tiét dién vach cang:

150(mm)
0= {th — 1 5000 = 250(mm)
20 20

— Chon chiéu day vach & = 500 (mm).

Kich thudc vach W1(b x §): 5500 x 500 (mm)
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CHUONG 3: THIET KE SAN TANG 2

3.1.1. Sé ligu tinh todn.

S6 lieu dau vao cho viéc tinh toan cbt thép cho san tang dién hinh gom co6: Cong

nang cua san, cau tao cac 16p mat san, thong so vat li¢u bé tong cot thép san.

3.2. So' dd san tang dién hinh

Hinh 3.1. So' d6 san tang dién hinh.
3.3. Chon chiéu day ban san.

3.3.1. Quan niém tinh todn.

Néu san lién két v6i dam gitra thi xem 1 ngam, néu dudi san khong c6 dam thi xem
1a ty do. Néu san lién két v6i dam bién thi xem la khép, nhung thién vé an toan ta lay
cot thép & bién ngam dé bé tri cho ca bién khop. Khi dim bién 16n ta co thé xem la

ngam.
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| . ) L
-Khi |—2 >2-Ban chu yeéu lam viéc theo phuong canh bé: Ban loai dam.
1

- Khi II—2< 2 -Ban 1am viéc theo c4 hai phuong: Ban ké bdn canh.
1

Trong d6: 11 - kich thudc theo phuong canh ngan.

I - kich thudc theo phuong canh dai.

3.3.2. Chen chiéu day bén san.

Chiéu day cua ban dugc chon theo cong thuc (2.1): h, = %I

Trong d6: l1 : kich thudc theo phuong canh ngan.
I> : kich thudce theo phuong canh dai.

Ban loai dam: m = 30 + 35, ban ké 4 canh: m = 40 + 45
Ban console: m= 10 + 18.
D = 0.8 + 1.4 phu thudc tai trong, tai trong Ién thi 1dy D 16n.
| = 11 kich thudc canh ngin (canh theo phuong chiu luc); l2: kich thudc canh dai.
Diéu kién cau tao: hp > Amin= 6 cm ddi v6i san nha dan dung.
Va thuan tién cho thi cong thi hs nén chon 1a boi s6 caa 10mm.

Bang 3.1. Téng hop so bé chiéu day 6 san

o kich thudce ti sb loai ban m hs Chon
San | Lagmm) | L2(mm) | ketnn | 53| ban ° Tt Tm2| ha | h2 | ™| Hstmm)
é dam
S1 1995 3990 2.00 X 12| 40 | 45 | 59.85 | 53.20 | 60 200
S2 4110 7620 1.85 X 12| 40 | 45 | 123.3 | 109.60 | 125 200
S3 6866 7620 111 X 1.2 | 40 | 45 | 205.98 | 183.09 | 210 250
S4 7070 7465 1.06 X 12| 40 | 45 | 212.1 | 188.53 | 215 250
S5 2644 2952 1.12 X 12| 40 | 45 | 79.32 | 7051 | 80 200
S6 2552 3000 1.18 X 12| 40 | 45 | 76.56 | 68.05 | 80 200
S7 2412 7738 3.21 X 12| 40 | 45 | 72.36 | 64.32 | 80 200
S8 2020 7268 3.60 X 12| 40 | 45 | 60.6 53.87 | 65 200
S9 2020 7268 3.60 X 12| 40 | 45 | 60.6 53.87 | 65 200
S10 5086 5195 1.02 X 1.2 | 40 | 45 | 152.58 | 135.63 | 85 200
S11 2020 7268 3.60 X 12| 40 | 45 | 60.6 53.87 | 65 200
S12 3232 5195 1.61 X 12| 40 | 45 | 96.96 | 86.19 | 100 200
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S13 3500 7268 2.08 1.2 | 40 | 45 105 93.33 | 110 200
S14 1996 4300 2.15 12| 40 | 45 | 59.88 | 53.23 | 60 200
S15 4300 5378 1.25 X 12| 40 | 45 129 114.67 | 130 200
S16 4473 7555 1.69 X 12 | 40 | 45 | 134.19 | 119.28 | 135 200
S17 3320 4480 1.35 X 12| 40 | 45 99.6 88.53 | 100 200
S18 3315 3320 1.00 X 12 | 40 | 45 | 99.45 | 88.40 | 100 200
S19 7520 12237 1.63 X 12| 40 | 45 | 225.6 | 200.53 | 230 250
S20 7268 12850 1.77 X 1.2 | 40 | 45 | 218.04 | 193.81 | 220 250
S21 7268 12850 1.77 X 1.2 | 40 | 45 | 218.04 | 193.81 | 220 250
S22 7738 9938 1.28 X 12| 40 | 45 | 232.14 | 206.35 | 240 250
S23 8196 12132 1.48 X 1.2 | 40 | 45 | 245.88 | 218.56 | 250 250
S24 7695 8686 1.13 X 1.2 | 40 | 45 | 230.85 | 205.20 | 235 250
S25 2802 7268 2.59 12 | 40 | 45 | 84.06 | 7472 | 85 200
S26 5752 7981 1.39 X 1.2 | 40 | 45 | 172.56 | 153.39 | 175 200
S27 2802 7555 2.70 12 | 40 | 45 | 84.06 | 7472 | 85 200
S28 5752 8148 1.42 X 12 | 40 | 45 | 172.56 | 153.39 | 175 200
S29 7520 8300 1.10 X 1.2 | 40 | 45 | 225.6 | 200.53 | 230 250
S30 7268 8300 1.14 X 1.2 | 40 | 45 | 218.04 | 193.81 | 220 250
S31 7268 8300 1.14 X 1.2 | 40 | 45 | 218.04 | 193.81 | 220 250
S32 7268 8300 1.14 X 1.2 | 40 | 45 | 218.04 | 193.81 | 220 250
S33 7268 8300 1.14 X 1.2 | 40 | 45 | 218.04 | 193.81 | 220 250
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3.4. Xac dinh tai trong tac dung lén 6 san.

3.4.1. Cdu tao cdc I6p mdt san.

s e

R oty 2 :
SR VS 2N T2, B T2 e A AP i St P43 S A A P TS A O NS L L AR T

- GACHLAT NEN
— LGP VUA LOT

L SAN BTCT \
- LOP VUA TRAT TRAN

Hinh 3.1. Cdc 16p cdu tao san.

3.4.2. Tinh tai.

3.4.2.1. Trong lwong ban than vat liéu.

Bang 3.1. Trong luong ban than vat liéu.

X A Trong luong riéng
SOTT Loal vat tu (kG/m?)
1 Bé tong cot thép 2500
2 Vita xi ming 1800
3 Tudng xay gach rong 1500
4 Tuong xay gach dac 1800
5} Bé tong khong cot thép 2200
6 Thép 7850
3.4.2.2. Tinh tai ban thdan hoan thién san.
Bang 3.2. Tinh tai hoan thién san tang 2
Khu Cac 16p cau tao Ccliléieu g TTTC gle'rs’? TTHT
vye san op cau g Y L (kN/m3) | (kN/m2) | VU9 | (kN/m2)
(mm) tai
Gach Lt san 15 | 22 | 033 | 11 | 036
Ceramic
> Lop vira 1ot 40 18 0.72 1.3 0.94
g 2 \
§ |BanBTCTday | 55 | 25 5 | 11| 55
= 2
% Tran treo +
MEP 0.3 1.3 0.39
Tong tai trong 6.35 1.25 7.94
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San tang 2

Gach lat san 15 22 033 | 11 | 036
Ceramic

Lép vira 16t 40 18 072 | 13 | 0094
Ban BICT day | 554 | 55 625 | 11 | 6.88
250

Tran treo +

s 03 | 13 | 039
Tong tai trong 7.6 1.25 9.5

3.4.2.3. Tai trong tuong trén san tang dién hinh

Trong md hinh ETABS, thay vi phan bd tai trong twong ngin va tuong bao che déu

1én san nhu phuong phap thu cong truyén théng, tai trong do tuong dugc gan truc tiép

thong qua cac dam loai “None” hoic dam c6 kich thudc nho (Immx1mm). Cac dam nay

khong tham gia chiu luc nhung van truyén tai trong ditng xuéng cac phan ta chiu lyuc

bén dudi nhu san va dam chinh.

Tuong tang 2 (h'=4m) xay gach 6ng day 100 mm va 200 mm.

Bang 3.4. Bang phdn loai tuong

o gtc
STT Loai tuong (KN/m?)
1 Tuong gach dng day 100mm 1.8
2 Tuong gach dng day 200mm 3.6
3 Véch ngan nhe + khung xuong 0.75
Bang 3.5. Tinh tai tac dung lén tuong
Chiéu
cao
ting gt (KN/m)
Tang ht
Tuong gach | Tuong gach | Vach ngan
m ong day ong day | nhe + khung
100mm 200mm xuong
TUM 2.8 10.08 20.16 2.1
15F 51 18.36 36.72 3.825
14F 3.4 12.24 24.48 2.55
13F 3.4 12.24 24.48 2.55
12F 3.4 12.24 24.48 2.55
11F 3.4 12.24 24.48 2.55
10F 3.4 12.24 24.48 2.55
oF 3.4 12.24 24.48 2.55
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8F 3.4 12.24 24.48 2.55
7F 3.4 12.24 24.48 2.55
6F 3.4 12.24 24.48 2.55
SF 5.25 18.9 37.8 3.9375
4F 3.75 13.5 27 2.8125
3F 6 21.6 43.2 4.5
2F 4 14.4 28.8 3
1F S) 18 36 3.75

O

. ©
Hinh 3.3. Tai trong twong tac dung lén san tang 2.

3.4.3. Hoat tdi.

Dua vao cong ning sir dung dé xac dinh hoat tai sir dung cho cong trinh dudi dang
tai phan bd déu 1én cac ciu kién theo TCVN 2737-2023: Tai trong va tac dong — Tiéu
chuan thiét ké.
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Bang 3.6. Hogt tdi sir dung san tang 2

A

© Chtrc nang 6 san Pte
san & (kN/m2)
S1 CAu thang bd 3
S2 | Phong thang may 7.5
$3 Khong gian tro 5
choi
sS4 Khong gian tro 5
choi
S5 Sanh 3
S6 Sanh 3
S7 Sanh 3
S8 Sanh 3
S9 Sanh 3
S10 Sanh 3
S11 Sanh 3
S12 Sanh 3
S13 | Phong thang may 7.5
S14 | Phong thang may 7.5
S15 | Phong thang may 7.5
S16 Kho 3
S17 Kho 3
S18 Hanh lang 3
s19 Khong gian tro 5
choi
$20 Khong gian tro 5
choi
$91 Khong gian tro 5
choi
599 Khong glan tro 5
choi
S23 Sanh 3
S24 Sanh 3
S25 Sanh 7.5
S26 Kho 3
S27 Sanh 7.5
S28 Kho 3
529 Khong gian tro 5
choi
530 Khong gian tro 5

choi
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531 Khong gian tro 5
choi

532 Khong gian tro 5
choi

S33 Sanh 2

Hinh 3.4. Gan gid tri hogt tdi theo cong nding tirng 6 san trong phan mém
Etabs.

3.5. Xac dinh ngi luc

Noi lrc trong san dugc xac dinh theo so 6 DAN HOI, Vi hé ludi dim da duoc bd
tri, mat bang san dugc chia thanh cic 6 san riéng biét. Trong tinh toan, ta gia thiét cac 6
san lam viéc doc lap vai nhau, tire 1a tai trong tac dung 1én mot 6 san khong anh huong
dén cac 6 san lan can.

Mic du gia thiét nay khong hoan toan phan anh dung thyc té 1am viéc cua két cau
(do giita cac 6 san van c¢6 modi lién két thong qua hé dam), nhung duoc chap nhan va st
dung rong rai vi gitp don gian héa qua trinh tinh toan.

Do d6, trong pham vi dd 4n nay, timg 6 san s& dugc xem xét va tinh toan riéng biét,

trén co s& gia thiet lam viéc doc lap.
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Quan niém lién két giita san va dam, lién két giira san va dam co6 anh hudng dang
ké dén viéc phan bd noi luc trong san, tir d6 anh hudng dén két qua tinh toan va b tri
cot thép. Trén thuc té, lién két gitta san va dam 1a lién két c6 do cing hitu han, tic 1a
khong hoan toan 14 khép (d6 ciing bang 0) ciing khong phai ngam tuyét ddi (46 ctng vo
han). Tuy nhién, dé don gian hoéa qua trinh tinh toan, c6 thé 4p dung mét s6 quan niém
gan dung nhu sau:

Quan niém 1:

o Néu san lién két v6i dam bién, gia thiét 1a lién két khop.
e Néu san lién két voi dam giira, gia thiét 1a lién két ngam.
e Néu dudi san khong c6 dam, gia thiét 1a lién két tu do.

Quan niém 2:

e Néu dam bién 1a dam khung, gia thiét 1a lién két ngam.
e Néu 1a dam phuy, gia thiét 1a khép.
e Céc dam gitra van gia thiét 1a ngam.

Quan niém 3 (pho bién hon trong phan tich chinh x4c):

e Tinh chat lién két phu thudc vao ty s6 d6 cting gitra san va dam bién.
e Néu dam bién du cting, xem 1 lién két ngam.
e Néu dam bién yéu, xem 1 lién két khép.

Do céc gia thiét trén chi 1a gan dung, khi can phan tich ndi luc chinh xac, nén sir
dung mo hinh tinh c6 xét dén ca san va dam trong hé thong két cau.

Trong pham vi d6 4n nay, dé dam bao an toan khi thiét ké, lién két gita san va dam
bién duoc gia thiét 1a khop khi tinh noi luc trong 6 san, con doi véi dam giira s& 1a lién
két ngam. Tuy nhién, khi b6 tri cot thép tai mép bién, van st dung thép twong ang Véi
lién két ngam ddi dién dé dam bao cau tao va kha nang chiu lyc.
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LIEN KET GO Tinh ngi Iyre xem |8 bién khap: M bién=0

l Bé tri edt thép: dang cot thép bién ngam dé bo ir
!

! R P |
/] " y
y o VDO 7 /
/1
g
277277 VAN A AV A A e 4 P A T A Firara

LIEN KET NGAM

Hinh 3.5. So' do6 tinh va quan niém tinh todn ngi luc bdan san.
3.5.1. Xdc dinh ngi lyc ban dam:

Déi véi san ban dam ta chia mat san thanh cac dai ban rong 1m, cat theo phuong
canh ngan cua 6 san (tuc 13 vudng goc véi canh dai). M4i dai ban nay dugc xem nhu

mot dam ¢ chiéu rong 1m, 1am viéc doc 1ap va chiu tai trong phan bd déu.
Tai trong phan bd déu tac dung 1én dam 1a: q = (p+g)xL(KN/m)
Trong do:
p: tai trong tai trong tam thoi phan bd déu (kN/m?)
g: tai trong tinh (bao gom trong luong ban, 16p hoan thién, trat, lat...) (kN/m?)
Do bé rong dai ban 13 1m nén tai trong theo phuwong dam 13 q (kN/m).
So db tinh phu thudc vao diéu kién lién két cua canh san

Tuy vao lién két cua canh ban véi dam xung quanh ma ta c6 thé ap dung mét trong
ba so dd tinh co ban sau:

9 9q q
EERRRREE  IRRRREEE TEEREY!
’&V ”a” | ”5” E :
L £ L £ i L f L
\\““,—Lﬂ""// v u'-m ‘:-l \ - }.‘.t“""_"ILE r\ //1 Mu:m_-:lL!_'?‘
Mo =90 R Iy
max B 1 =L],;1|_ M =%|f

Hinh 3.6. Cdc so do dé tinh todn néi lwc cho truong hop san ban dam.
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q
'éHHH,.Z.,
L

7‘ +

M ' __LII 3/8'1
min 8

_9ql;

max |28

Hinh 3.7. So' do tinh todn cho é san S11, S13, S27

q
Yyvvvivvy
N 2

A
l2 12
—dl —ah
NImjn_ 12 /| NImin 12
\_L/

2

_dy

max 24

Hinh 3.8. So do tinh todn cho 6 san S1, S7, S8, S14

Hinh 3.9. So do tinh todn cho 6 san S9, S25
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Bang 3.7. Néi luec tde dung Ién cdc 6 san trong trieong hop bdn dam

Q q | Mmin | Mmax
san
S1 | 15.89 2.00 |5.2719 | 2.6359
S7 | 1481 2.41 | 10.772 | 3.5905
S8 | 17.23 2.02 | 5.8589 | 2.9294
S9 | 15.79 2.02 0 8.0512
S11 | 15.79 2.02 | 8.0512 | 4.5288
S13 | 20.71 3.50 | 31.707 | 17.835
S14 | 24.09 2.00 | 7.9964 | 3.9982
S25 | 22.77 2.80 0 22.345
S27 | 21.76 2.80 | 21.355 | 12.012
3.5.2. Xdc dinh ngi lwe ké 4 canh:
Dua vao lién két canh ban ta c¢6 9 so dd:
| ] |
| | |
R | BN
| |
:___J Lk
|- £r ol |l £r o
Sordd 1 Sodo 2
: :
Py I I e
w I | R
| |
] ! !
So do 4 So do 5
T . -
77 77
Sodo 7 So do 8

Hinh 3.10. Céc so dé lién két ciia san ban ké 4 canh.

Xét tirng 6 ban ta co 6 gia tri moment.

,

e

F Iy
Iy

Sodd9
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Hinh 3.11. Ki hiéu cdc gia tri moment Cua san bdn ké 4 canh.
M6 men udn duoc tinh theo cac cong thirc sau:
M, =a, x(g+p)xI, x1,
M, =—B1X(g+p)><|1><|2
M, =a, x(g+p)xI, x1,
M, =-B,x(g+p)xl, xl,
Trong do:
l1: chiéu canh ngin caa 6 san (m)
l2: chiéu canh dai ctia 6 san (m)
oy, 0, By, B, - hé s6 phu thude vao diéu Kién lién két 4 bién cua ban va ty s6

hinh hoc li/lo. Cac hé sb nay dugc xac dinh bang cach tra bang hé s6 moment
theo TCVN.

Luu ¥ khi tra hé s6:

Néu ty s6 11/l khong tron (khong nam trong bang), can ndi suy tuyén tinh dé xac
dinh gia tri chinh xac cua hé so a,ba, ba,b.

M6 men MI” = 0 néu canh bién lién két khép, MI” = MI néu canh bién lién két
ngam.

Tuong tu, MII” = 0 (khop), MII” = MII (ngam).

Ghi chu: Viéc lua Chon dung diéu kién lién két (khop hqéc ngam) va tra hé sb
phu hop 1a rat quan trong dé xac dinh noi luc chinh xac, tir d6 bo tri cot thép hop 1y va
dam bao an toan cho cong trinh.
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Bang 3.8. Noi luc tdac dung lén cdc 6 san trong truong hop ban ké 4 canh

o I R O O I R 2N A (A B
S2 | 411 | 762 | 185 | 2296 | 0021 | 0.013 | 0.047 | 003 | 198 | 935 | 3380 | 2157
S3 | 687 | 762 | 111 | 17.01 | 0021 | 0.013 | 0.047 | 003 | 245 | 1157 | 41.82 | 26.69
S4 | 7.07 | 7465 | 106 | 17.20 | 0021 | 0.013 | 0.047 | 003 | 255 | 11.80 | 4266 | 27.23
S5 | 2.64 | 2952 | 112 | 21.94 | 0021 | 0013 | 0.047 | 003 | 122 | 223 | 805 | 514
S6 |255| 3 | 118 | 1719 | 0021 | 0013 | 0.047 | 003 | 092 | 171 | 618 | 395
S10 [ 500 | 5195 | 1.02 | 1590 | 0021 | 0013 | 0.047 | 0.03 | 1.70 | 546 | 19.75 | 1261
S12 [ 323 | 5195 | 1.61 | 19.72 | 0021 | 0013 | 0.047 | 003 | 134 | 430 | 1556 | 9.93
S15 | 43 | 5378 | 1.25 | 1023 | 0021 | 0013 | 0.047 | 003 | 174 | 578 | 2090 | 13.34
S16 | 447 | 7555 | 1.69 | 1442 | 0021 | 0013 | 0.047 | 0.03 | 1.35 | 634 | 2201 | 1462
S17 | 332 | 448 | 135 | 1607 | 0.021 | 0013 | 0047 | 0.03 | 112 | 311 | 1124 | 7.7
18 [332 | 332 | 100 | 1621 | 0021 | 0013 | 0.047 | 003 | 113 | 232 | 838 | 535
S19 | 752 | 1224 | 1.63 | 1530 | 0.021 | 0.013 | 0047 | 0.03 | 242 | 1830 | 66.17 | 42.24
20 | 727 | 12.85 | 1.77 | 1450 | 0021 | 0013 | 0.047 | 0.03 | 221 | 1760 | 6365 | 40.63
21 | 727 | 12.85 | 1.77 | 1475 | 0021 | 0013 | 0.047 | 0.03 | 2.25 | 1791 | 64.76 | 41.33
s22 [ 7.74 | 09038 | 1.28 | 1652 | 0.021 | 0013 | 0.047 | 0.03 | 2.68 | 1652 | 50.71 | 38.1
s23 | 82 | 1213 | 148 | 1443 | 0021 | 0013 | 0.047 | 0.03 | 248 | 1865 | 67.44 | 43.05
S24 | 77 | 8686 | 113 | 1334 | 0021 | 0.013 | 0047 | 003 | 216 | 1159 | 4191 | 2675
S26 | 575 | 7.268 | 1.39 | 1371 | 0021 | 0013 | 0.047 | 0.03 | 1.66 | 7.45 | 26.95 | 17.20
S28 | 575 | 7.414 | 142 | 1660 | 0021 | 0013 | 0.047 | 0.03 | 200 | 9.20 | 3326 | 21.23
S29 | 752 | 83 | 110 | 1450 | 0.021 | 0.013 | 0047 | 003 | 229 | 1177 | 4254 | 27.15
S30 | 727 | 83 | 114 | 1450 | 0021 | 0013 | 0.047 | 003 | 221 | 1137 | 41.11 | 26.24
S31 | 727 | 83 | 114 | 1450 | 0.021 | 0013 | 0047 | 0.03 | 221 | 1137 | 4111 | 2624
32 [727| 83 | 114 | 1450 | 0021 | 0013 | 0.047 | 003 | 221 | 1137 | 41.11 | 26.24
S33 | 727 | 83 | 114 | 1419 | 0021 | 0.013 | 0047 | 003 | 217 | 1113 | 40.25 | 25.69

3.6. Tinh toan cot thép.

h

Tinh nhu cau kién chiu udn c6 tiét dién hinh chit nhat véi bé rong b = 1m, chiéu cao
hp.

Bang 3.9. Bang théng sé vt liéu cot thép.

Loai thép Thong 6 vat li¢u Két cau st dung
Rs = Rsc = 210 MPa
CB240-T < L
(d < 10) Rsw =170 MPa Cét thép c6 @ <10 mm

Es =20x10* MPa
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CB400-V R e 200 M@ | Cbi thép doc két chu cic
(d>10) E S_W20X104 MPa loai co @ >10mm
=
Xac dinh: o, =———— voi diéu kién a,, <a
’ MR p xbx h02 ' M R
Trong do:

Gia tri ar 13 gia trj tra bang phu thudc vao vat liéu bé tong va cdt thép dung cho san.
Trong do an nay st dung bé tong B35 va cbt thép CB400V cho san => ar = 0,251.

Néu om > ar: ting chiéu day hodc ting cip bén bé tong.

Rb: cuong do chiu nén cua bé tong, tra Phu luc cta giado trinh KCBTCT, phu thudc
cap bén bé tong, d6i voi B35 c6 gia tri bang 19,5 MPa.

ho: chiéu cao tinh toan cua tiét dién (mm). ho = h—a.

Sau khi c6 gié tri am thod man o, <o :

Trong do:

Rs: cuong d6 chiu kéo cua cbt thép, dbi véi cot thép CB240V co gia tri bang 210
MPa.

ho: chiéu cao tinh toan cua tiét dién (mm). ho =h —a.

Dién tich ¢t thép AsTT dugc xac dinh & trén xem nhu b tri cho 1 m chiéu dai ban.
Khi thiét ké c6t thép san ta thuong chon duong kinh va tinh toan khoang cach cac thanh
thép. Chon duong kinh thép: chon @6; 8; 10; ... dong thoi théa man diéu kién @ < h/10.

AT a, . ax1000

Tir cong thire; —>—— =
= To00mm ST AT

Trong do6:
as: dién tich 1 thanh thép (mm?)

sTT: khoang cach cdt thép theo tinh toan (mm)
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TT

Tinh toan ham luong cdt thép: p% = ————x100%
1000xh,

Trong san p=0,3%-=0,9% la khoang hop 1y va p>p, . =0,05% (thuong lay
Wi =0,01%)

Viéc bd tri cbt thép can phdi hop gitra cac 6 san dé khic phuc nguoc diém cua
phuong phap tinh khi thyc té cac 6 san lam viéc phdi hop véi nhau.

Toan bd bang tinh toan cdt thép san dugc tong hop ¢ Phu luc A.
3.7. Cac yéu ciu chon va bb tri cot thép san.

3.7.1. Khodng cdch lop bdo vé.

apy = khoang cach tir mép BT dén ddy ct thép.

apv= 10 mm dbi voi san c6 h < 100 mm.

abv= 15 mm d0i Véi san ¢ h > 100 mm.

Khoang cach tir mép bé tong dén trong tam cdt thép a:

d
a:ab\,+d1hoétca:abv+d1+?2

d, (dudng kinh IGp trén)

T A

\ d, (dudng kinh 16p trén)

Chi y: d6i véi cbt thép chiu momen dwong thi a cua 2 phuong khac nhau. Do
momen theo phuwong canh ngén thudng 16n hon momen theo phuong canh dai nén nguoi

ta thuong dit thép canh ngan nam duéi dé ting ho

3.7.2. Khodng hé cot thép.
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Khoang cach giita cac c6t thép chiu hrc a = 70 - 200 mm.

Khi chiéu day ban h > 80mm nén dung cac thanh thép udn dat xen k& nhau, diém
udn cach mép goi = 1/6, goc udn = 30° khi h < 100mm, goc udn= 45° khi h > 100mm.
S6 thép sau khi ubn duge neo vao gbi > 1/3 As giira nhip va khong it hon 3 thanh/Im
dai.

Cét thép phan bd (cét thép dit theo phuong canh dai ddi v6i san ban dam) khong it
hon 10% cbt chiu lyc néu Io/l1 > 3; khong it hon 20% c6t chiu luc néu Io/1; < 3. Khoang
cach cac thanh < 350mm, dudng kinh ¢t thép phan bd < dudng kinh cdt thép chiu hrc.

Cot phan bd ¢6 tac dung :

+ Chéng nit do bé tong co ngot.

+ C4 dinh ¢t chiu luc.

+ Truyén tai sang ving xung quanh tranh tap trung ang suat.
+ Chiju ttng suét nhiét.

+ Can tré su mo rong khe ntt.

3.7.3. Chiéu dai thép mii.

|
2 _.%_ _1 1,/4
B

>
e

Tai viing giao nhau dé tiét Kiém co thé dat 50% As ciia mdi phuong nhung khong it
hon 3 thanh/1m dai (d¢ an toan thi khong ap dung).
3.7.4. Phéi hop cét thép.

Do quan niém tinh toan cac 6 san doc lap nhau (diéu nay di trinh bay & trén) nén
thuong xay ra hién tuong: tai 2 bén cia 1 dam, cac 6 san c6 moment gbi khac nhau.

Diéu nay khong dung vai thuc té vi cac dam c6 kha niang bi x0an do d6 phan phdi
lai moment trong san, nén cac momen trong hai 6 san ¢ hai bén dam thuong = nhau.
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So di két qua 2 momen d6 khong bang nhau do quan niém tinh toan chwa chinh
xéc (thuc té cac 6 san khong doc 1ap nhau, tai trong tac dung 1én 6 nay co thé gay ra ndi

luc trong cac 6 khac).

My

My
T K T IS AT
Y 4 Ui =14 Tl

Biéu d6 momen theo quan niém tinh toan Biéu d¢6 momen thuc té
— Dé don gian va thién vé an toan ta 1ay momen 16n nhat b tri c6t thép cho ca
2 bén goi.
Doi véi cot thép chiu moment duong thi khong nhat thiét phai thuc hién nhu trén,
nhung co thé dé thuan tién thi cong ta b tri cbt thép & cac 6 san lan can nhau cung mot

loai thép néu dién tich cbt thép tinh toan & cac 6 san d6 chénh 1éch nhau khong nhiéu.

Toan bd bang tinh toan cdt thép san dugc tong hop ¢ Phu luc bang 1,2.
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CHUONG 4: THIET KE CAU THANG BQ TANG 2 - TANG 3

Cau thang bo 1a bd phan két cau cong trinh thyc hién chiic nang di lai, van chuyén
trang thiét bi hang hoa theo phuong dimg. Vi vay cau thang phai duoc bd tri & vi tri
thuan tién nhat, dap ang dugc nhu cau di lai va thoat hiém tét.

Vé mat két ciu, cau thang phai dap ung duoc yéu cau vé do bén, o on dinh, kha

ning chéng chay va chdng rung dong. Vé mit kién trac, cau thang phai ¢am bao duoc

yéu cau thAm my cho cong trinh.

4.1. C4u tao cau thang tang dién hinh.

Cau thang tang dién hinh 1a cau thang dang ban hai vé véi cau tao nhu sau:

S6 bac thang gom 20 bac, mdi vé 10 bac.

- Kich thudce hinh hoc cua cau thang bo:

Chiéu cao tang: ht = 4000 (mm)

Bé rong vé thang 1: B = 1295 (mm)

Bé rong vé thang 2: B = 1295 (mm)

Chiéu dai ban thang trén mat bang: L1=1.295 (mm)

Khoang ha 2 vé cau thang: t = 680 (mm)

Bé rong bac thang: Ib = 280 (mm)

Chiéu cao bac thang: hb = 180 (mm)

S6 bac thang 17 bac, vé thang 1 c6 11 bac va vé thang 2 ¢6 6 béc.
Goc nghiéng A = 32 do

4.2. Tinh toan cau thang ting dién hinh.

4.2.1. Mgt bang cau thang.

- Cong trinh duoc bé tri 02 thang bd nhu ban vé kién trac. Chiéu cao cau thang tir
tang 2 dén tang 3 12 4 m va c6 17 bac thang (250x160) mm.
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Hinh 4.1. Mgt bang cau thang tang dién hinh.
4.2.2. Xdc dinh tdi trong va tinh todn cét thép.
4.2.2.1. Ban thang.
- Ban thang ké 1én 2 d¢au dam, doc theo phuong canh dai ctia ban thang.
- Cat 1 dai ban véi bé rong 1m theo phuong canh dai cua ban.
- So b6 chidu day ban theo cong thic: hyi, = % X 1
- Trong do6:
+ D =0,8 + 1,4 phu thudc tai trong, chon D=1.
+ m- Hé s6 phu thudc loai ban, chon m=35.
+ [=L1- Kich thudc canh ngéan cua ban.
D

Ta c6: hpmin = — X 1 = % X 1,295 = 0,037(m) = 37(mm).

Chon chiéu day ctia ban thoa man hy, = hyin.



Chon chiéu day ban 1a 120 (mm).

- So dd tinh toan:

I
—t
Yoo
b
Y .""-
—
5 I"'.
%"- :h}':
%k./ »

Y
ey i\ \\y:\”
SN N DY
OO Muax
o, "‘:\E_\L—x-‘:\”'# f_.{\'\:f\:\\
—~— —_
N e
Pt
.:f"’ﬂ;;--
—
T
N \;-:h}:-:""‘—\- QMA:K

e Tinh tai:
- Tinh tai ban thang nghiéng: g, = X7'v; 8; vy (KN/m?)
- Trong do:
+ y; 1a trong luong riéng 16p thu i.
+ &; 1a chiéu day twong duong cua I6p thi i.

+y; 1a h¢ sb vuot tai cua I6p thir i.
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Hinh 4.2. Chi tiét cdu tgo ban thang.

VUIA LAT DAY

- DA GRANITE DAY 20MM

20MM

BAN BTCT DAY 150MM

- viA THRAT DAY 15MM
'.,'.;«A.Z_I.J v : 1

Bang 4.1. Tinh tai ban chiéu ngh.

- BAC THANG XAY GACH THE

Chiéu | Tai
day He so trong
, 1 g Vu’(_)’t ,
CAu tao cac 16p 16p @i tinh
al ,
toan
(mm) | (kN/m3) (kN/m2)
Lat da Granite 20 20 1.1 0.44
Vira ximan
Hmang 20 18 1.3 0.468
M100#
Bic gach 100 18 1.1 1.98
Vira 16t 20 18 1.3 0.468
Ban BTCT 120 25 1.1 3.3
Vita trat tran 20 18 1.3 0.468
Tong tinh tai thang 7.124
e Hoat tai:

Hoat tai lay theo TCVN 2737-2023 cho cau thang 1a p'® = 3 kN/m?2, hé sb vuot tai

lay bang 1,2.

= Hoat tai tic dung 1én 1m chiéu rong ban thang:

P*=n.p*1=12.3=3,6 (kN/m)

- Tong tai trong tac dung 1én ban thang:

q=gpe + pt=7,124 + 3,6 =10,724 (kN/ m?)
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- Tai trong vudng goc vai ban thang:

3,080
/3,0802+(4,000/2)2

Qp = q X COSA = q X ——2—= 10,724x
/1§+h§/2

- Nhip tinh toan cua ban thang

= 8,994 (kN/ m?)

Ly = [1f +h, = /3080 + (4000/2)* = 3672,4 (mm)

Noi luc ban thang:
Moment:

Opxiz 8,994 X 3672,42
M = bSXL“ = - x 1076 = 15,16 (kN.m)

Luc cat;

Qbxiy 8994 X 36724
2 2

Q= x 1073 = 16,151(kN.m)

Tinh toan cot thép cua ban thang:
Chon I6p bé téng bao vé: ap,, = 20 (mm) - hy, = 100 (mm)
Ta c6: Vit liéu bé tong B30 c6 R, = 14,5 (Mpa) va ag = 0,429
Vit ligu cot thép CB300V ¢6 Ry = 260 (Mpa) va & = 0,623

_ M 1516 x 10° =0,1046 < = 0,429
~ Ry.b.hZ 145 x 1000 x 1052 %R =%

£=05%(1+1-2a,)=05x%(1++1—-2x0,1046) = 0,9447

Um

M 15,16 x 10°

As = = = 617,33 (mm?
ST ExR,xh, 09447 x 260 x 105 ,33(mm’)
—0,05% < u=3X190_ 617
HUmin = Y, o=~ U= bxh, =0,
Xy XR
:umax=ERlZ—b=3,474%2‘u=O,617
S

- Cot thép chon dat yéu cau.
C6t thép ciu tao chiu Moment Am:

Chon thép 86 a100 - Ag. = 785 (mm?)
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Chon thép @6 a200 - Ag. = 141,3 (mm?)

C6t thép phan bd dat ciu tao:

Chon thép 96 a 200

4.2.2.2. Ban chiéu nght.
e Tinh tal:

- Tinh tai ban chiéu nghi: ggey = X1y: 8 vy (KN/m?)

- Trong do:

+ y; 1a trong luong riéng 16p thu i.

+ §&; 1a chiéu day twong duong cua I6p thi i.

+y; 1a h¢ sb d6 tin cay cua 16p thu i.

PA GRANITE DAY 20MM
VUA LAT DAY 20MM
BAN BTCT DAY 150MM
VUA TRAT DAY 15MM

PN L AL WA T RO
3. = -

Hinh 4.3. Cdu tao ban chiéu nghi.

Bang 4.1. Tinh tai ban chiéu ngh.

Chiéu | Tai

day H¢ so trong
, . g vuot ,
Cau tao céc 16p 16p @i tinh
al ,
toan
(mm) | (kN/m3) (kN/m2)

L4t da Granite 20 20 1.1 0.44
Vita ximang M75# | 20 18 1.3 0.468

Ban BTCT 120 25 1.1 3.3
Vita trat trin 20 18 1.3 0.468

e Hoat tai:
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Hoat tai lay theo TCVN 2737-2023 cho cau thang 1a p'® = 3 kN/m?2, hé sb vuot tai
lay bang 1,3.

= Hoat tai tic dung 1én 1m chiéu rong ban thang:

Pt'=n.p'*1=1,2.3=3,6 (KN/m)

Tong tai trong tac dung 1én ban chiéu nghi:

Gecn= Epen + U= 4,676 + 3,6 =8,276 (kN/ m?)

Nhip tinh toan ban chiéu nghi: L; = 1295 (mm)

Noi luc ban chiéu nghi:

Moment:

Q) 1.2 2
M= =8 = 2R % 1076 = 1,73 (kN.m)

Tinh toan cdt thép:
Chon 1ép bé tong bao vé: ap,, = 15 (mm) —» hy = 105 (mm)
Ta c6: Vat liéu bé tong B25 ¢6 Ry, = 14,5 (Mpa) va ag = 0,429
Vit lidu cét thép CB300V c6 R, = 260 (Mpa) va & = 0,623

- M _ L73 x 10° =0,012< = 0,429
T Rp.b.hZ 145 x 1000 x 1052 =5

£=05x%(1+./1-2a,)=05x%(1++1-2x0,012) = 0,994
M 1,73 x 10°

Um

As = EXR.xh. ~ 0994 x260x 105 ~ 0713 (mm?)
Chon thép @6 a200 - Ag. = 141,3 (mm?)
Cét thép cau tao chiu Moment 4m:
Chon thép 6 a200 - Ag. = 141,3 (mm?)
Cot thép theo phuong canh dai chon theo cau tao:
Chon thép 96 a 200
4.2.2.3. Tinh todn dam chiéu nghi, dam chiéu téi.
hpey = (% + %) x L = 272,5 — 408,8 - Chon: hpey = 300(mm).

bpey = (0,3 %+ 0,5) X hpey = 90 — 150 = Chon: hpcy = 120(mm).
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So d6 tinh toan:

Hinh 4.4. So do tinh todn dam chiéu nghi, dam chiéu téi.
Tai trong
- Tai trong do ban thang truyén vao:

q 10,724

Q1=E 5

= 5,36 (kN/m)

- Tai trong do ban chiéu nghi truyén vao:

L, 1295
0z = kX Qpey X - = 1 X 8,276 X x 1072 = 5,36 (kN/m)

Trong lwong ban than dam:
gs =bXhxXyxn=300x120x25x1,1x107%=0,99 (kN/m)
Trong lugng l6p vira trac:
qs=86X[b+ (h—hge) X2] Xy Xn
qs = 0,015 X [120 + 300 — 120] x 18 x 1,3 x 1073 = 0,11 (kN/m)
Téng tai trong tac dung 1én dam:
q=4; t+qz t+qs +qs=1182 (kN/m)
Nhip tinh toan ctia dam chiéu nghi: L4 = 3270 (mm)
Tinh toan noi lec dam chiéu nghi

- Moment nhip



L42 32702
M=qx?=11,82><

x 107 = 15,79 (kN.m)

Tinh toan cdt thép doc
- Tinh toan cot thép phia dudi chiu M duong:
- Chon 16p bé tong bao vé a= 25 (mm) — h, = 275 (mm)
Ta c6: Vat liéu bé tong B25 ¢6 Ry = 14,5 (Mpa) va ag = 0,429
Vat lidu cbt thép CB300V ¢6 R, = 260 (Mpa) va & = 0,623

S M 1579 x 1 =0,0144 < ag = 0,429
~ Ry.b.hZ 145 x 1000 x 2752 %R =%

£=05%(1+/1-2a,)=05x%(1++1—-2x0,0144) = 0,9927

Um

Ac = M _ 1579 x 10° s 2
7 ExRgxh, 09927 x 260 x 275 5 (mm?)
0,050 <y = 25 * 100 _ 081
Aumin_ ) 0_#— bxho =0,
Xy XR
“max=ERg{/—b=3,364%2u=0,081
S

- Cét thép chon dat yéu ciu.
Chon thép 210 — Ag, = 157 (mm?)
C6t thép cau tao chiu Moment am:
Chon thép 2010 - Ag. = 157 (mm?)
Tinh toan cét thép dai
- Kha ning chiu cit cia bé tong:
Q =0,75XR,; Xb X hy=10,75% 14,5 x 1000 x 275 x 1073 = 25,988 (kN)

- Luec cit tai dam chiéu nghi:
L
Quax = 4% = = 19,32 (kN) < Q = 25,988 (kN)

- Bé tong dam du kha ning chiu cat, cdt dai dat theo cau tao
- Poan Y dau dam: §6a150

- Poan con lai gitta nhip: @6a200
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CHUONG 5: TINH TOAN CAU KIEN KHUNG TRUC 4
5.1. Tai trong

5.1.1. Tdi trong thwong xuyén:
5.1.1.1. Tai trong thuong xuyén tac dung lén san:

Tinh tai tac dong 1én san gdm c6 trong lugng ban than cua két cau va 16p hoan thién
(16p to trat, gach men, trong luong tudng phan bé trén san...)

Dua vao ciu tao kién tric mat cit san xac dinh tinh tai tic dung 1én san, da néu &
trén. Khi gan tai trong vao phan mém ETABS, trong lwong ban than cau kién s& do phan
mém tu tinh toan nén ta chi tinh toan trong luong cac 16p hoan thién. Con trong lugng
ban than cau Kién san ta s& sir dung chirc nang self-weight véi hé sé an toan khai bao
trong phan mém 1a 1.1 theo Bang 1 TCVN 2737-2023.

Bang 1 - Hé sb dd tin cdy vé tai trong », cta trong lwong két ciu va dét

Két cdu céng trinh va loai dat Giatri y,

1. Két cau
a) Kim loai, trir tredyng hop néu trong 7.3 1,05
b) Bé téng (co khéi ligng thé tich trung binh I6n hon 1 600 kg/m?), bé tong cét thép,
khéi xay, gb 1.1
c) Bé tong (co khéi lwong thé tich nhd hon hodc bang 1 600 kg/m?), cac lép ngan cach,
Iop can phang, lop hoan thién (ban, vat liéu cudn, don, lop lang phang va twong ty),
dugc san xuat, ché tao:

- Trong nha may 1,2
— Ngoai cong truéng 1.3
2. bat
a) Nguyén thd 1.1
b) Dép 1,15

CHU THICH: Khi xac djnh tai trong do dét, cin ké dén 13i trong do vat lu chilt ddng, thiét bj, phuong tién glao thong truyén
lén daL

Ngoai ra tai trong tac dung 1én san con co6 tai trong do tuwong dat trén san véi gia tri
da duoc tinh toan 6 muc 3.3.2.2

5.1.1.2. Tai trong hoan thién tac dung lén dam:
Gia tri tinh tai tic dung 1én dam gom c6 trong luong ban than ctia dam, cac 16p to
trat, 6p lat, tinh tai cua san truyén vao, tuong nam trén cot.
Trong luong ban than dam va tai trong do san truyén vao cé thé khai bao cho phan
mém tinh toan. Ta chi can tinh tai trong tuong tac dung 1én dam va tai trong 16p hoan
thién.
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Ddi véi cac dim bién nha thi mot phia dugc trat kin, nén cong thirc tinh trong luong

ban than cac 16p trat (vira) dugc tinh theo cong thic:

Poi voi dam bién:

8y = Yo-Vfo- - [ba + (hg — hs) + hgld, =7, %Yy, xS, x[by + (Ny —h,) +h,]

Déi véi cac dam giita:

gy = Vv-]/fv- 517- [bd + Z(hd - hs)] gv =Yy Xva ><6v ><[bd +2(hd _hs)]

Trong do:

vv 1a dung trong cua vira.

vty 12 hé 6 an toan cua vat liéu vira.
Sv 12 bé day 16p vira (15mm)

ba 12 bé rong dam tinh toan.

ha 13 chiéu cao dam tinh toan.

hs 12 chiéu day san tinh toan.

Vay tai trong do céc 16p hoan thién tac dong 1én dim duoc tinh nhu sau:

Hinh 5.1. M0 ta cdu tao 16p hoan thién dam.

Bang 5.1. Tdi trong hoan thién tic dung lén dam.
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N Chiég dai Tiétkdién TLBT L TLIénIm | s

Ting Ten dam \é; rt1r11 nhip - dalmh dam vita dam
(m) m | m (kN/m) | (kN/m) (kN/m) (kN)
1F-VB3A | Giira 8.3 1 1 27.50 1.94 29.44 244.33
! 1F-VB3A | Giira 12.85 1 27.50 1.94 29.44 378.27
1F-VB3A | Giira 2 1 27.50 1.94 29.44 58.88
2F-VB3 | Giira 8.3 1 |07 | 19.25 1.52 20.77 172.36
2 2F-VB3 | Giira 12.85 1 |07 | 19.25 1.52 20.77 266.85
2F-VB3A | Giita 2 05| 05 6.88 0.88 7.76 15.52
3F-VB4A | Giita 8.3 1.4 | 0.7 | 26.95 1.80 28.75 238.60
3 3F-VB4A | Giita 12.85 14| 07 | 26.95 1.80 28.75 369.40
3F-VB4 | Giira 2 05| 05 6.88 0.88 7.76 15.52
4F-VB3A | Giita 2.4 1.4 | 05 | 19.25 1.52 20.77 49.84
4F-VB3A | Giita 8.3 14 | 05 | 19.25 1.52 20.77 172.36
4 4F-VB3A | Giita 12.85 1.4 | 07 | 26.95 1.80 28.75 369.40
4F-VB3 | Giita 2 05| 05 6.88 0.88 7.76 15.52
5F-VB17 | Giita 2.2 02| 1 5.50 1.38 6.88 15.13
5 5F-VB5 | Giita 12.85 1.4 | 0.65 | 25.03 1.73 26.75 343.76
5F-VB12 | Giita 2.4 05| 05 6.88 0.88 7.76 18.62
6F-VB9 | Giira 2.2 02| 1 5.50 1.38 6.88 15.13
0 6F-VB3 | Giira 12.85 1.4 | 0.65 | 25.03 1.73 26.75 343.76
7F-VB10 | Giita 2.2 02| 1 5.50 1.38 6.88 15.13
! 7F-VB2 | Giira 12.85 1.4 | 0.65 | 25.03 1.73 26.75 343.76
8 dén | MF-VB15 | Giita 2.2 02| 1 5.50 1.38 6.88 15.13
13 MF-VB3 | Giita 12.85 1.4 | 0.65 | 25.03 1.73 26.75 343.76
14 14F-VB2 | Giira 2.2 1 | 12 | 33.00 2.22 35.22 77.48
15 15F-VB2 | Giita 2.2 0.6 | 0.65| 10.73 1.17 11.89 26.16
TUM | TUM-VB3 | Giita 2.2 07| 03 5.78 0.74 6.52 14.34

5.1.1.3. Tdi trong twong Cita tdc dung lén dam:

D6i Vi cac vi tri dam co tudng xay trén dam, lién két cing voi dam théng qua thép

rau hodc ngam lién két dbi voi tuong dang kinh thi dam s& chiu tai trong do phan tuong
d6 phan b 1én dam.

Déi voi mang tuong dic: dé tiét kiém nguoi ta quan niém rang chi c6 pham vi tudng

trong pham vi goc 60° 1a truyén lyc 1én dam, phan con lai tao thanh lyc tap trung truyén

xudng nit khung. Néu 2 bién tudong khong c6 cot thi xem nhu toan b twong truyén vao

dam.
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LAy thanh hyc tip trung truyén vao
nut cot bén dudi

% N
2% / % \\Cf’l
Déam tang trén % 303
7 N
C{)l =~ 60° 60°

Dim dang xét | -

Tuong dic phan bd vao dam theo 2 dang:

TH1: khi (la /2) x tan(60") > h; Tai trong 1én dam c6 dang hinh thang quy doi vé
phan b déu.

Lay thanh hic tip trung truyén vao
nut cot bén didi

8&7

/ . Cot

DAam ting trén »
i N

Cot — 60° 60°
Dam dang xet
a
( &b, — 9
ATTTTEN - TEAEEREN
L ta ! " t !

B3

Véic f = &a=h,xtan(30%) =h, x 10 = (1- 26"+ ) xg, <, =

d

TH2: khi (la /2) x tan(60") < he: Tai trong 1én dam c6 dang hinh tam giac quy doi
vé phan b déu.

79



- l 5 I o
Vi g.gt.;d .tg60°q:§xgtx5dxtan(60 )

(

&4 tge0”
=T ’.‘I‘/E‘/‘I')\;W:‘r\x

N\

o
o

/

NN\
=

-

#

4

[}

.
fd

=5

I
2

Doi véi mang tudng co cira: Xem gan ding tai trong tac dung 1én dam 1a toan bo

trong lwong tuong + cira phan bd déu trén dam.

Bang 5.2. Tdi trong tuwong cira tdc dung 1én dam.

Kich thwée cac ciu kién So dd
Tﬁng Tén dim trt:zj:gtﬁi gt qt
twong
Twong Cira
5t (m) (m) ('r-nt) (tr’ﬁ) (:S) (kN/m2) | (kN/m)

1F-VB3A 0 0 0 0 0 - 0.00 0.00

1 1F-VB3A 0 0 0 0 0 - 0.00 0.00
1F-VB3A 0.2 5 2 0 0 Tam giac 4.60 4.98
2F-VB3 0 0 0 0 - 0.00 0.00

2 2F-VB3 0 0 0 0 - 0.00 0.00
2F-VB3A 0.2 4 2 0 0 Tam giac 4.60 4.98
3F-VB4A 0 0 0 0 0 - 0.00 0.00

3 3F-VB4A 0.2 6 4.5 0 0 Tam giac 4.60 11.21
3F-VB4 0 0 0 0 0 - 0.00 0.00
4F-VB3A 0 0 0 0 0 - 0.00 0.00

4 4F-VB3A 0.2 3.75| 05 0 0 Tam giac 4.60 1.25
4F-VB3A 0.2 3.75 0 0 Thang 4.60 15.50
4F-VB3 0.2 3.75 0 0 Tam giac 4.60 4.98
5F-VB17 0.2 525 | 2.2 0 0 Tam giac 4.60 5.48

5 5F-VB5 0.2 525 | 9 0 0 Thang 4.60 19.60
5F-VB12 0.2 34 | 22 0 0 Tam giac 4.60 5.48

6 6F-VB9 0.2 3.4 9 0 0 Thang 4.60 14.32
6F-VB3 0.2 34 | 22 0 0 Tam giac 4.60 5.48

7 7F-VB10 0.2 3.4 9 0 0 Thang 4.60 14.32
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7F-VB2 0.2 34 1221 0 0 Tam giac 4.60 5.48
8 dén | MF-VB15 | 0.2 34 | 9 0 0 Thang 4.60 14.32
13 MF-VB3 0.2 34 | 22 0 0 Tam giac 4.60 5.48
14 14F-VB2 0.2 34 | 9 0 0 Thang 4.60 14.32
15 15F-VB2 0.2 341221 0 0 Tam giac 4.60 5.48
TUM | TUM-VB3 | 0.2 34 | 9 0 0 Thang 4.60 14.32

5.2. Tai trong ngang

5.2.1. Tdi trong gio.
Gia tri tiéu chuan cua tai trong gié Wk tai do cao twong dwong ze duoc xac dinh
theo cong thuec:
W, =W, xk(z,)xcxG; (3.1)
trong do:

Wis 10 12 dp luc gi6 3 s tng vé&i chu ky 1ap 10 nam: Wi 10 = (7, Wy ) V61 7. 1a hé
s6 chuyén dbi ap luc gié tir chu ky 13p tir 20 nam xudng 10 nam, 1ay bang 0,852; W, 1a
ap lyc gi6 co s, tinh bang daN/m? , tuong Gng Véi van tée gio co sd Vo.

Ap luc gi6 co s W, duoc lay theo phan ving gi6 trén lanh thd Viét Nam theo dia

danh hanh chinh hoic theo ban d6 phan ving ap luc gié néu trong [1]. Gid tri Wo néu
trong Bang 7 duoc trich dan tir 5.2 ctia [1] TCVN 2737-2023.

Vung ap luc gio
trén ban do ! . o v v
W, (daN/m?) 65 95 125 155 185

Cong trinh toa lac tai quan Lién Chiéu , TP Pa Néng thudc ving ap luc gid I => Wo =
125 (daN/m?), dang dia hinh A.

k(z,) 12 hé s6 ké dén sy thay doi 4p luc gid theo do cao va dang dia hinh tai d6 cao
tuong duong ze (xem 10.2.4) va dugc xac dinh theo 10.2.5 cua TCVN 2737-2023 :

k(z,) = 2,01{2—6} (3.2)

9

z 1a do cao so voi mat dat (khi mat dat xung quanh nha va cong trinh khong bang
phang thi mdc chuan dé tinh d6 cao z duge xac dinh theo Phu luc C).

b 1a chiéu rong caa nha (khong ké khdi dé), vudng goc véi hudng gio.
h 1a chiéu cao cua nha.

c 1 hé sb khi dong, xac dinh theo 10.2.6 cia TCVN 2737-2023;
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G 1a hé s6 hiéu tng giat 1 vat liéu cting (c6 chu ky dao dong T=1s) c6 thé lay bing
0,85

Bang 5.3. Chu ki dao dong cua cong trinh

Case | Mode Period
sec
Modal 1 4.799
Modal 2 3.845
Modal 3 3.616
Modal 4 1.671
Modal 5 1.307
Modal 6 1.19
Modal 7 0.498
Modal 8 0.355
Modal 9 0.33
Modal 10 0.271
Modal 11 0.199
Modal 12 0.181

Dbi voi két cau co chu ky dao dong riéng co ban thi nhat T1 > 1s thi G duoc xac
dinh theo cong thuc:

1+1,7.1(zs). [95Q? + 4R 1+1,7x1(Z.)/95Q% +giR?
Q R Gf 20’925x ( s) gQQ gR
1417951 (25) 1+1,79,1(Z.)

1(Zs) 1a 6 rbi & d6 cao twong dwong Zs, xac dinh theo cong thic:

Trong do:
cr 14 hé s6, vai dang dia hinh B thi ¢ = 0.2

Zs 1a 36 cao twong duong cua cong trinh 0.6h

h 13 chiéu cao cong trinh (m)

0o 14 hé sb dinh cho thanh phan xung cua gi6

gv 12 hé s6 dinh cho thanh phan phan tng cua gié

gr 12 hé sb dinh cho thanh phan cong hudng cua gio, duoc xac dinh thong qua
cong thuc:
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0,577
— gn =+/2In(3600n !
I ( 1)+ J2In(3600n,)

Trong do:
N1 13 tan sé dao dong riéng co ban thir nhat
Q 13 hé s6 ké dén thanh phan phan ang nén caa két cau chiu tai trong gi6 duoc
xac dinh theo cong thuec:

Trong do:

b 14 chiéu rong cong trinh, vudng goc v6i hudng gié tac dung

L(Zs) 1a thang nguyén kich thudc xoay tai d§ cao twong duong Zs xac dinh
theo cong thurc:

_ L(Zs)zl(%je

Trong do:
11a cac hé s, tra theo dang dia hinh B.

€ 1a cac hé sd, tra theo dang dia hinh B.

R 14 hé s6 phan (ng cong hudng duoc xac dinh theo cong thic:

- R :\/%RnRth(O,53+O,47Rd)

Trong do:
B 1a do can, lay bang 0,02 doi vdi két cau bé tong cot thép:

7,47N,

R =
(1+10,3N, )™

n

\% ( ZS )36005,50
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Trong do:
V/(Zs)3s00s, 50 14 van tc gio trung binh trong khoang thoi gian 3600s tng Vi
chu ky lap 50 nam, tai do cao twong duong Zs, dugc xac dinh theo cong thic:

AN (z
- V(ZS)36005,50 = b (E) V3S,50V(Zs )36008,50 = b E V3S,50

Trong do:
V3ss01a van toc gio 3s ang véi chu ky lap 50 nam.

Rh, R, Ra 12 cac ham s6 dan suat khi dong, duoc xac dinh theo cac cong thuc:

1 1 - i
R, =—-——(1-e"");R, =1 khi n, =0
" Mh Znﬁ( ) " "
C Ry =r—l(—em)R, =21 (1-e?):R, =1 khin, =
Rp=o-—5z(1—e?M R, o Znﬁ(l e”);R, =1 khi n, =0
1 1 S .
Ry=——-—(1-e"");R, =1 khi n, =0
’ Mg 2115( ) i e
: n,h n,b n,d
V6i: M, =46——-——n, =46——L 'y =154—— 1
V ( ZS )36005,50 V ( ZS )36005,50 V ( ZS )36005,50

Trong do:
h 13 chiéu cao cua cong trinh (m)

b 1a chiéu rong cua cong trinh (m)
d 1a chiéu sau (hoac chiéu dai) ctia cong trinh (m)

bva @ la cac hé s tra bang theo dang dia hinh B.

Gad hin

Gao day
— B

Hinh 5.2. Minh hoa sy 1am viéc cua tai trong gio6 tac dung 1é€n cong trinh.
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Badng 5.4. Tinh toan do giat Gf

Phuong

Phuong

Céc thong sb Trich dan
X Y
B,\ A d r .7
€ rong don g10 29 7
b (m)
Chiéu dai
(chiéu sau) 72 29
cong trinh d (m)
Chiéu cao nha h
62.5 62.5
(m)
Do manh hicu 1, ) 058 | (PhulycF.18)
dung Ac
HE 50 ddc ket ! || (Phuluc F.17.5)
cau j
Hé s6 kx 0.64 0.6 (Phu lyc F.18)
Hé s6 d/b 248 04 | (Phulyc F.16.1)
He 50 cxy 1.82 2.16 | (Phuluc F.16.1)
Hesokhidong | 0 | 13 | (PhulucEl6.D)
can chinh cx
Hé s phan
FSOPRATES 1 086 0.83
nén Q
Hé s6 hy 1.55 3.84 | (Muc10.2.7.3)
Hé s6 hq 12.87 518 | (Muc 10.2.7.3)
Céc ham s6 dan
xudt khi dong 0.25 0.25
Rn
Céc ham s6 dan
xudt khi dong 0.45 0.23
Ro
Céc ham s6 dan
xuét khi dong 0.07 0.17
Ra
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H¢ s6 phan ing
A . 0.49 0.36
cong huong R
H¢ s6 hiéu tng
-~ 0.94 0.9
giat Gr

Bang 5.5. Tinh toan gio phuwong X

Chidu | Caoap | €2 | H¢ . » .
cao 50 Voi do S0 | H¢ s khi don Aplue 2 Tai trong gi6
X <, Ak tuwong do : ong gi6 tiéu chuan Ch:eu cao i tinh toan
. tang | m3tdat dwong | cao tdon tai | H¢so
Tang B rong gio tin
ht z ze , | wady | What cay | W
Gié Gié : diy | hut
Kze) | g3 hiit
m m m y KN/m2 | kKN/m2 m KN/m | kKN/m
RF 2.8 62.5 62.5 1.62 0.8 -0.5 1.297 | -0.811 14 2.1 3.81 -2.38
TUM 5.1 59.7 62.5 1.62 0.8 -0.5 1.297 | -0.811 3.95 2.1 10.76 | -6.73
15F 3.4 54.6 62.5 1.62 0.8 -0.5 1.297 | -0.811 4.25 2.1 11.58 | -7.24
14F 3.4 51.2 62.5 1.62 0.8 -0.5 1.297 | -0.811 3.4 2.1 9.26 -5.79
13F 3.4 47.8 62.5 1.62 0.8 -0.5 1.297 | -0.811 3.4 2.1 9.26 -5.79
12F 3.4 44.4 62.5 1.62 0.8 -0.5 1.297 | -0.811 3.4 2.1 9.26 -5.79
11F 3.4 41 62.5 1.62 0.8 -0.5 1.297 | -0.811 3.4 2.1 9.26 -5.79
9F 3.4 34.2 62.5 1.62 0.8 -0.5 1.297 | -0.811 3.4 2.1 9.26 -5.79
8F 3.4 30.8 30.8 1.44 0.8 -0.5 1.153 | -0.721 3.4 2.1 8.23 -5.15
TF 3.4 27.4 29 1.42 0.8 -0.5 1.137 | -0.711 3.4 2.1 8.12 -5.07
6F 5.25 24 29 1.42 0.8 -0.5 1.137 | -0.711 4.325 2.1 10.33 | -6.46
5F 3.75 18.75 29 1.42 0.8 -0.5 1.137 | -0.711 4.5 2.1 10.75 | -6.72
4F 6 15 29 1.42 0.8 -0.5 1.137 | -0.711 4.875 2.1 11.64 | -7.28
3F 4 9 29 1.42 0.8 -0.5 1.137 | -0.711 5 2.1 11.94 | -7.46
2F 5 5 29 1.42 0.8 -0.5 1.137 | -0.711 4.5 2.1 10.75 | -6.72
1F 0 0 0 0.00 0.8 -0.5 0.000 0.000 25 2.1 0.000 | 0.000
Bang 5.6. Tinh toan gio phwong Y
<A A Cao A
o | sovit | B | s | Hessknidon Aplye i3 Tii trong gi6
A o Vol twong i : ong gio tiéu chuan Chie“ cao . tinh toan
. tang mat dat dwong cao tdon ta‘l’ H‘:? s6
ang ) rong gio tin
ht 7 26 N | Wddy | What cay | | W
K(Ze) Gio Gio : day hut
da hit
m m m W " kN/m2 | KN/m2 m kN/m | kKN/m
RF 2.8 62.5 62.5 1.62 0.8 -0.5 1.242 | -0.776 14 2.1 3.65 -2.28
TUM 51 59.7 62.5 1.62 0.8 -0.5 1.242 | -0.776 3.95 2.1 10.30 | -6.44
15F 3.4 54.6 62.5 1.62 0.8 -0.5 1.242 | -0.776 4.25 21 | 11.09 | -6.93
14F 34 51.2 62.5 1.62 0.8 -0.5 1.242 | -0.776 34 2.1 8.87 -5.54
12F 34 444 62.5 1.62 0.8 -0.5 1.242 | -0.776 34 2.1 8.87 -5.54
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11F 3.4 41 62.5 1.62 0.8 -0.5 1.242 | -0.776 3.4 2.1 8.87 | -5.54
10F 3.4 37.6 62.5 1.62 0.8 -0.5 1.242 | -0.776 3.4 2.1 8.87 | -5.54
8F 3.4 30.8 30.8 1.62 0.8 -0.5 1.242 | -0.776 3.4 2.1 8.87 | -5.54
TF 3.4 27.4 29 1.62 0.8 -0.5 1.242 | -0.776 3.4 2.1 8.87 | -5.54
6F 5.25 24 29 1.62 0.8 -0.5 1.242 | -0.776 4.325 21 | 1128 | -7.05
SF 3.75 18.75 29 1.62 0.8 -0.5 1.242 | -0.776 4.5 21 | 1174 | -7.34
4F 6 15 29 1.62 0.8 -0.5 1.242 | -0.776 4.875 21 | 1272 | -7.95
3F 4 9 29 1.62 0.8 -0.5 1.242 | -0.776 5 21 | 13.04 | -8.15
2F 5 5 29 1.62 0.8 -0.5 1.242 | -0.776 4.5 21 | 1174 | -7.34
1F 0 0 0 0.000 0.8 -0.5 1.242 | -0.776 2.5 2.1 | 6522 | -4.076

5.2.2. Xdc dinh tdi trong déng dat.

Theo tiéu chuan TCVN 9386:2012 thi dé danh gia mot cong trinh co thiét ké tai trong

dong dat hay khong thi ching ta dya theo gia trj gia téc nén ag.

- Theo gia tri gia toc nén thiét ké ag = Yy X agg, chia thanh 3 truong hop dong dat:

- Pong dat manh ag = 0,08g, phai tinh toan va ciu tao khang chén.

- Pong dat yéu 0,04g < ag < 0,08g, chi can ap dung cac bién phap khang chan da

duoc giam nhe.
- Pong dat rat yéu ag < 0,04g, khong can thiét ké khang chan.
- Trong do:

+y;: —1a hé s6 tam quan trong tra phu luc E TCVN 9386:2012 tuy theo cap cong
trinh.

+ agr: — la dinh gia tdc nén thiét ké tra QCVN 02:2022/BXD.

+ g: — 1a gia toc trong trudng lay bang 9,81.
- Tra bang phu luc F TCVN 9386:2012 dy 4an thi cong cap cong trinh loai I.
- Tra phu luc E TCVN 9386:2012 dur 4n thi cong c6 hé s6 tim quan trong y; = 1,25.
- Tra bang 6.1 QCVN 02:2022/BXD du 4n thi cong c6 gia toc nén thiét ké agg =
0,06.9,81 = 0,59.
Ta co:ag = yy X agg = 1,25.0,59 = 0,73 - 0,049 < a, < 0,089
=> khong can thiét ké chiu tai trong dong dat.
5.3. Té hop tai trong

Da néu tai muc 2.4.1.5 tai liéu nay.
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5.4. Gan tai vao mo hinh Etabs

Hinh 5.3 Mé hinh 3D phan mém ETABs.
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Hinh 5.5. Mdt bang tdi trong tuwong
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Hinh 5.6. Gdn tdi trong tuwong tdac dung 1én dam cét.
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Hinh 5.7. Gan tdi trong gié dang tdi trong tdp trung vao dam bién ciia san
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5.5. Kiém tra diéu kién 6n dinh téng thé céng trinh.
Kiém tra chuyén vi dinh

Theo bang G.5 TCVN 2737:2023 chuyén vi ngang tai dinh cong trinh tinh theo
phuong phap dan hoi phai thoa man diéu kién sau:

f o1

< —
H — 500

f=Juz2+U}?
Trong do:
f - chuyén vi 16n nhat theo phuong ngang tai dinh cong trinh.
Ux, Uy : 13 chuyén vi ngang dinh két ciu theo hai phuong X va Y.

H - chiéu cao cong trinh tinh tir mit mong, dé an toan khi thiét ké chon chiéu cao
cong trinh tinh tir mat dat ty nhién, H = 62,5 (m).
Két qua kiém tra nhu sau:
fr =50 mm < H/500 = 59650/500 = 119mm (thoa)
f, = 50mm < H/500 = 59650/500 = 119mm (thda)
Két luan: Cong trinh thoa méan diéu kién chuyén vi dinh.
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Appendix CHECKHORIZONTAL DISPLACEMENT AT THE TOP OF BUILING

(TCVN 5574-2018)

Maximum Story Displacement

15F

14F o

00 s0 100 156 200 250 30 380 400 450
Displacement, m
Max: (0047226, RF). Min: (0, Base)
Horizontal displacement at the top of building due to Wind
Max =50mm < H/500 =59650/500 =119 mm (Combo EN-SLS)
Conclusion: OK

'
S00E3

Hinh 5.8. Chuyén vj dinh theo phwong X
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Appendix CHECKHORIZONTAL DISPLACEMENT AT THE TOP OF BUILING

(TCVN 5574-2018)

Maximum Story Displacement

15F o

14F 4

00 50 0o iS00 250 ao"o 8o 400 4s0
Displacement, m
Max: (0047228, RF). Min: (0, Base)
Horizontal displacement at the top of building due to Wind
Max =50mm < H/500 =59650/500 =119 mm (Combo EN-SLS)
Conclusion: OK

S00E

Hinh 5.9. Chuyén vi dinh theo phuwong Y
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5.6. Tinh toan cau kién khung truc 4

B4

B4 a5

B4

45

BAAEGE]

B 405

BAAEGE]

OO0 |1 aan] B Bt 4 N 1 01 N800 1 B

CEORRE]

CEODABE i

300 | OO

CO0u B |G esan o
™

2

=]

.

S
LR

BRI 0

5.6.1. Tinh todn dam khung truc 4.
5.1.1.1. Tinh todn cét thép doc.
Tinh toan cét thép theo bai toan ciu kién chiu udn, dat cét don.
T hop tinh toan cdt thép dam 1a t6 hop bao duoc ldy tir mé hinh ETABS.

Tinh toan cbt thép dam theo 2 truong hop: tinh toan tiét dién chit nhat (2 dau dam
chiu momen am), tinh toan tiét dién chix T (giira nhip dam chiu momen duong).

Trinh ty tinh toan dam tiét dién hinh chit nhat dwogc trinh bay tuong tu. O phan nay
chi dé cap dén phan tinh toan dam tiét dién chir T.

Str dung bé tong cip do bén B35 co Ry = 19,5(MPa), Ryt = 1.3(MPa)
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Cbt thép doc str dung CB400-V ¢6 Rs = Rsc = 350(MPa).
Cbt thép dai sir dung CB240T ¢ Rs = Rse = 210(MPa), Rsw = 170(MPa).
Xéc dinh chiéu dai ban canh chiu nén tiét dién chir T cua dam san toan khoi:
b, =b+2S,
Trong do6:

b - bé rong tiét dién dam dang tinh toan.

St - bé rong mot bén cua ban canh dam, duoc xac dinh nhu sau:
. (L .
S < mm(é’ﬁth

Trong do:
Lo - nhip tinh toan dam
h's - chiéu day ban canh dam (chinh bang chiéu day san).

b}

7
S¢ St
" e e
| il T
o o
_\
= __Cénh
| Suon
\,7 ——
) b
.1

Hinh 5.10. Xdc dinh bé réng canh chir T.

Gia thiét khoang cach mép ngoai tiét dién dén trong tdm cdt thép chiu kéo agt
Chiéu cao 1am viéc thuc té: ho = h — agr. Hé sé diéu kién lam viéc yp = 1.0

Xac dinh momen cua ban canh, &ng véi truong hop truc trung hoa qua mép gitra

canh va suon, dugc xac dinh theo cong thirc sau:

M; =1,R,bh, (h, —0.5h,)
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Hinh 5.11. So do iing sudt dung dé tinh tiét dién chiz T.
Trwong hop 1: Néu M < Mg thi truc trung hoa qua canh, viéc tinh toan giéng trudng
hop tiét dién chir nhat, nhung tinh toan vdéi tiét dién (b’sxh).

Trinh tu tinh toan: b} = b+ 2s¢

Gia thiét a,

C6 Ry, R,
0’8 r: A LA r A A A 5 A
Er = ——=—=— Vi €,,=0,0035 (Bé tong co cap do bén B60 tro xuong)
1+ Rs/Eg
€p2

o = &g (1_015&&)
Kiém tra diéu kién han ché: diéu kién xay ra pha hoai déo, tmg suét trong cbt thép dat
dén Rs

0, == _ <q
" R,bh X
Néu o, > o thi phai dat cot thép kép

. M-oag,R,bhi
° Ry(h,—a)

— EsRRbbhO + Rsc AS
R R

S S

AS

Xac dinh cac hé sb
E=1—-J1-2a,
C :0,5(1+J1—20Lm)
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Dién tich c6t thép xac dinh theo cong thuc:
M
A, = ———
Rs. CCC. Mo

chon
S YbRb
- =0.1%<u= <
l"tmm M bho EJR R

S

Truong hop 2: Néu M > M thi truc trung hoa qua sudn, lac ndy phan bé tong chiu
nén gdm canh va sudn. Trudng hop nay phai tinh tiét dién chix T.

Xac dinh hé s6 &r twong tu nhu trén.
Xac dinh hé sb:
o = M-R, (b’ —b)h,(h,-0,5h,)
" R,.b.h?
f=1- T-2a,

Dién tich ¢t thép xac dinh theo cong thic:

_ &y,R,bh, +YbRb(b;‘ _b)h;
° R

S

A

Néu o, > Ot thi phai dat cdt thép chiu nén Ag

Kiém tra ham luong cét thép theo diéu kién:

Achon ,Y R
- =01%<p=——<g 20D
Mmm M bho EJR RS

Két qua tinh toan thép dam khung truc 2 duoc trinh bay & Phy luc Bang 4.
5.1.  Tinh todn cét thép dai.
Diéu kién dai bé tong giira cac tiét dién nghiéng (Diéu kién (ng suat nén chinh (88)
TCVN5574:2018):

Q < Qprax = @ X Ry xbxhy

> Diéu kién lyc cat trén tiét dién nghiéng:

Q<Q, +Qy,
_ (PbZRbtbhg
Qp c
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Q,ex =2,5R,bh, 2Q, 2Q,,, =0,5R,bh,

Trong d6: Qsw 12 luc cét chiu boi ¢t thép ngang trong tiét dién nghiéng, dugc xac

dinh theo cong sau:

QSW = (pSWqSWC
Voi:
gsw - hé s, ké dén su suy giam noi luc doc theo chiéu dai hinh chiéu cua tiét dién
nghiéng c, 1ay bing 0,75

Qsw - luc doc trong cot thép ngang trén mot don vi chiéu dai cau Kién, duoc xac
dinh nhu sau:

C 1a chiéu dai hinh chiéu, lay khong nho hon ho va khong 16n hon 2ho

Co ’%Z.Rbt.b.h(f
Osw

Két qua tinh toan cot dai dam dugc trinh bay & bang.

5.6.2. Tinh todn cot, vdach cirng Khung truc 4.
Tinh toan cot

Lya chon phuong phap tinh toan: St dung phwong phap biéu do twong tac dé tinh

toan thép cot chiu nén 1éch tam xién.

Biéu d6 twong tic phan anh sy twong tac gitra kha ning chiu uén M va kha ning
chiu nén N v6i mot tiét dién co cot thép da biét thé hién toan bo kha niang chiu tai trong
cua cau kién.

Ung véi mdi gia tri N tim duoc mot gia tri M, mdi cap gia tri & tao thanh mot diém.
Tap hop tat ca cac cap noi luc N — M ta lap dugc biéu db tuong tac.

Trinh tu tinh toan :

Buéc 1: Xac dinh kich thuéc mat cat Cx.Cy, bé tri cot thép cot, cac thong sb vat
li¢u, cac gia tri noi luc N, My, My.

Bwéc 2: Tinh toan cac thong sb
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€ =Mmax (M, /N;H /600;C, /30;1cm)
&, =Mmax(M, /N;H /600;C, /30;1cm)
015 0.15

k. = k=
" 0. (03+45,)"" 9, (03+5,)

X

Trong d6 ¢,,, ¢, - hé sb xét dén anh huéng cua tai trong tac dung dai han, lay khong
l6n hon 2;5, =&, /C,,5, =&, /C, lay khong nho hon 0,15 va khong 16n hon 1,5.
Do cang cua cau kién:

D, =k, E,1, +k.E.l

D, =Ky E, I, +k.E.|

by s s sy

Trong do E,, E, lan luot 1a mo dun dan hoi cua bé tong va cbt thép. 1.1y, 1,14,

lan luot 12 mo men quan tinh theo hai phuong x, y cua dién tich tiét dién lay lan lugt doi
Vi bé tong va toan bo cdt thép doc.

Luc téi han quy uoc:

N — x.Nc — Y
ry Loy

Vi L, L, lan luot 14 chidu dai tinh toan ciia cot theo hai phuong x,y.

Hé s ké dén anh huong udn doc:

Mo men khi ké dén anh huang uén doc:

M: = Nernx; M; = NeOyny

M, M lan lugt 1a mé men uoh xoay xung quanh truc x va y khi k& dén anh huong
uén doc. Goi tanaz=M; /M.

Gia tri luc doc gidi han:

N, = ¢|:Rb (Ab - 'A%,tot)"" RscA%,tot}

R, R 1an luot 1a cwong do chiu nén tinh todn ciia bé tong va cbt thép. A, A, 1an

lwot 1a dién tich tiét dién bé tong va dién tich toan bo cdt thép doc.
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@ - hé s6 phu thudc d6 manh cot, khi c6 tai trong ngan han duoc xac dinh theo quy
luat tuyén tinh véi ¢ =0,9 khi L, /max(C,,C,)=10 va ¢=0,85 khi L,/max(C,,C,)=10

Buwéc 3: Chia nho phan tir cot thanh cac 6 nho co kich thuée ¢ x d. Gia thiét truc
trung hoa 1a dudng thang c6 phuong trinh y = ax + b vai hé sé gbc o = -1/tana va hé s6
b thay doi.

Buéc 4: Tur cac diém trong tAm céc 6 ¢ x d tng véi mdi vi tri truc trung hoa xac
dinh duoc bién dang phan tir thong qua bién dang cuc dai cua bé tong tai dinh nén, tir
bién dang xac dinh duoc (ng suat trong cot thép va bé tong (Bo qua ung suat kéo cia
bé tong).

Bwéc 5: Tinh toan xac dinh cac toa 6 cta biéu db tuwong téc.

N = Rbp\) _z fyiA%

Mx = RbAch _Z fyi'A%Xi

My =RAY, _Z fyi'A%Yi

Véi Xe, Yc 1a khoang cach toa do trong tam tiét dién bé tong ving nén dén truc trung
hoa.

Buwéc 6: Thé hién truc hoanh thé hién kha ning chiu luc M va truc tung thé hién kha
ning chiu lyc N. Xac dinh vi tri diém (M, N) voi N 1a luc doc trong cot va

M =(M,)*+(M,)’

Tinh toan vach.

Khai niém

- Trong cac nha cao tang hién nay, vach cing 12 mot cau kién khong thé thiéu, no
c6 tam anh huong rat 16n dén kha niang chiu luc ciing nhu do 6n dinh cua tdan bo cong
trinh. D4i véi cac nha cao tang, tai trong ngang bao gio cling chiém wu thé nén cac vach
ctng chiu luc déu duoc thiét ké dé chiu tai trong ngang Ian tai trong dng.

- Tai trong ngang duoc truyén trén cac vach cung thong qua hé théng cac ban san
duoc xem 1a tuyét d6i cing trong mat phang cua chung. Do d6 cac vach cing lam viéc
nhu nhirng dam consol c¢é chiéu cao tiét dién lon.

- Kha ning chiu tai cia vach cang phu thudc phan 16n vao hinh dang tiét dién ngang
ctia chiing. Ngoai ra cac vach cimg thuong hay bi giam yéu do cac 16 cira. S6 luong, vi
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tri, kich thudc cac 16 ctra nay trén chiéu cao vach ctng ciing anh hudng quyét dinh dén

su lam vi¢c cua ching.
Vach cirng dac
- Khac véi trong cot khung, vach ctng dic c¢6 thé coi nhu mot dan  console 10,
chiu moment ubn va luc cat 16n tir tai trong ngang (trong dd 4an nay chi xét dén tai trong
gi6, khong tinh dén tai trong dong dét va cac tai trong dic biét khac) cung véi tai trong

nén doc truc do tai trong duing (tinh tai va hoat tai dang).
- Bién dang cua véach cung 1a bién dang uén cong. Bién dang tuong d6i giira cac

tang bén trén 16n va bén dudi nho.

L

A=
o)
Hinh 4.28 Sy lam viéc Cua vach cung dac khi chju tdi trong gio
Nhu vdy vach ctng lam viéc nhu mot console Ién ngam cung tai chan dé chuyén tai
trong xudng mong.

Phwong phap tinh toan vach cirng
Phwong phap gia thiét viing bién chiu moment
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L2 |

Mo hinh tinh toan: Phuong phép ving bién chiu moment cho rang cbt thép dat trong
vung bién & hai dau véch chiu toan bd moment. Moment tuong duong mat cap ngﬁu luc
dit tai hai vang bién ctia vach. Luc doc gia thiét 1a phan bd déu trén toan bo chiéu dai
mit cat ngang cua véch.

Gia thiét co ban:
+ Vat lidu lam viéc & giai doan dan hoi.
+ Ung suit kéo do cdt thép chiu.
+ Ung suit nén do ca bé tong va cdt thép chiu.
Cac budc tinh toan
- Buéc 1: Gia thiét chiéu dai ving bién B, B, chiu moment (B;, B,= 0,2L), moment
M twong duong mot cat ngau luc dat ¢ hai ving bién ctia vach.
- Budce 2: Xac dinh lyc kéo, nén trong vung bién cua vach:
p~ EAtp * -
A% = (L - 0,5B, — 0,50,5B,)

P

Trong do6:
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+ A¢p- Dién tich tiét dién ngang ving bién bén trai, bén phai cua vach
(Acp = By X b).
+ A — Dién tich tiét dién ngang cua toan bd vach, A=b x L.
+ P, — Luc kéo hodc nén ¢ viing bién bén trai hodc bén phai.

Budc 3: Tinh cbt thép chiu kéo, nén, xem mdi doan vach nhu ciu kién nén hoic kéo
ding tam.
Néu P,>0 thi ving bién chiu nén, dién tich cot thép tinh toan theo:

(P,/o =Ry, X 0,2XbXL)
P st - Rb

As

Néu P,<0 thi vung bién chiu kéo, dién tich cot thép tinh todn theo:

Py

A.. =
s,t Rs
Budc 4: Kiém tra ham lugng cdt thép va bd tri ¢t thép.

Ham luong cét thép trong véach ciing 0,4% < u < 3,5%, néu khong thoa man thi ting
kich thuéc By, B, réi tinh lai.

Budc 5: Kiém tra phan vach con lai giita hai viing bién nhu d6i vai cau kién chiu

nén dung tdm. Luc doc tac dung 1é€n ving bung vach dugc xac dinh theo cong thirc:
N
b, = K(A_At _Ap)

Truong hop bé tong da du kha nang chiu lyc thi cot thép trong ving nay duoc dat
theo cAu tao.

Két qua tinh toan cot thép vach duoc trinh bay & phu luc.
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CHUONG 6: THIET KE MONG KHUNG TRUC 4.
6.1. Tinh toan va chon dat nén diit mong coc

6.1.1. Piéu kién dia chdt cong trinh
6.1.1.1. Piéu kién tur nhién

Cong trinh xay dung nam tai Quan Lién Chiéu, Thanh ph Pa Ning. Pay l1a khu
vuc quy hoach dong bo, giao thong di lai thuan tién.

6.1.1.2. Piéu kién dia td‘ng
Dua vao két qua khao sat hién truong va két qua thi nghiém trong phong, dia chat
nén duoc chia thanh cac 16p sau:

Lop la: Cat min, két ciu roi dén chat vira, c6 mau xam trang, niu vang. Trang thai
am dén bao hoa nudc. Lop nay xuat hién & tat ca cac 16 khoan véi bé day 16p thay doi
tir 0,8 dén 2,6m. Pic trung co 1y trung binh cta 16p dit nhu sau:

- D6 am tu nhién, W (%) = 122.94
- Dung trong tu nhién, gm (g/cm’®) | = | 1.910
- Dung trong kho, gc (g/cm?) = | 1.554
- Dung trong day noi, gan (g/cm®) | = | 0.971
- Ty trong, D (g/cm?) = | 2.65
- Hé s6 rong tu nhién, e, = 10.708
- Hé s6 nén lin, ai.» (cm*/kG) = 10.011
- Modul bién dang, E (kG/cm?) = | 125.2
- Lyc dinh két, C (kG/cm?) = 10.006
- Goc ndi ma sat, j (d0) = | 31°10¢
- SPT N 30 (bua) =116

Lép 1: Cat tho vira, két cau chat dén rat chat, c6 mau nau vang, nau den. Trang thai
bdo hoa nudc. Lép nay xuét hién o tat ca cac 16 kh oan voi bé day 16p thay doi tir 2,2
dén 4,5m. Pic trung co 1y trung binh cua 16p dat nhu sau:

- D6 am ty nhién, W (%) =| 20.19
- Dung trong tu nhién, gm (g/cm?) | = | 1.939
- Dung trong kho, g. (g/cm?) =| 1.606
- Dung trong day noi, gan (g/cm’) | = | 1.004
- Ty trong, D (g/cm?) =| 2.64
- Hé s0 rong ty nhién, e, = | 0.645
_SPT N 30 (bua) — 1 43
- Modul bién dang, E (kG/cm?) | =| 260
- Lyc dinh két, C (kG/cm?) =| 0.000
- Goc ndi ma sat, j (d0) = | 37°00¢

105



Lép 2: Cat min, két cAu chat vira, c6 mau xam xanh, trang thai bdo hoa nuéc. Lop
nay xuat hién o tat ca cac 16 khoan véi bé day 16p thay doi tir 5,3 dén 9,0m. Pic trung
co 1y trung binh cta 16p dit nhu sau:

- D6 am tu nhién, W (%) =| 21.83
- Dung trong tu nhién, gw (g/cm®) | = | 1.918
- Dung trong kho, gc (g/cm?) =| 1.580
- Dung trong day ndi, gan (g/cm’®) | = | 0.988
- Ty trong, D (g/cm?) =| 265
- HE s6 rong tu nhién, € =| 0.680
- Hé s0 nén lun, ar» (cm*kG) | =| 0.011
- Modul bién dang, E (kG/cm?) | =| 133.4
- Lyc dinh két, C (kG/cm?) =| 0.011
- Goc ndi ma sat, j (d9) = | 31°25¢
- SPT N 30 (bua) = 18

Lép 3: Sét pha, trang thai déo mém, c6 mau xam den. Trang thai déo mém. Lép nay
Xuat hién & cac 16 khoan véi bé day 16p thay doi tir 0,2m dén 3,5m. Pic trung co ly
trung binh cua Iép dat nhu sau:

- D6 am tu nhién, W (%) = 135.26
- Dung trong tu nhién, g (g/cm®) | = | 1.821
- Dung trong khd, g. (g/cm?) = 11.339
- Ty trong, D (g/cm3) = |2.68
- HE€ s0 rong tu nhién, e, = | 1.006
- Gidi han chay, Wt (%) = 140.52
- Gidi han déo, Wp (%) = |25.29
- Chi s6 déo, Ip (%) = [15.23
- b0 sét, B = 10.708
- Hé 50 nén lun, ai-» (cm*kG) = 10.045
- Modul bién dang, E (kG/cm?) = | 56.4
- Lyc dinh két, C (kG/cm?) = 10.112
- Goc ndi ma sat, j (d0) = | 07°24¢
- SPT N 30 (bua) = |07

Lop TK: Cat min xen Kep sét, két cau roi, c6 mau x4m xanh, trang thai bao hoa
nuéc. Lép nay chi xuét hién ¢ 16 khoan BH1 vai bé day 16p 2,2m. Pic trung co 1y trung
binh ctia I6p da t nhu sau:

- D6 am ty nhién, W (%) =| 25.12

- Dung trong tu nhién, gn (g/cm’) | = | 1.876
- Dung trong kh, ge (g/cm?) =| 1.499

- Dung trong day ndi, gas (g/cm’) | = | 0.937
- Ty trong, D (g/cm3) =| 2.66

- He sO rong tu nhién, €, =1 0.775

- Hé s6 nén 1un, a1 (cm?/kG) =| 0.015
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- Modul bién dang, E (kG/cm?) | =| 94.7
- Lyc dinh két, C (kG/cm?) =| 0.008
- Goc ndi ma sat, j (d0) = | 28°32¢
- SPT N 30 (bua) = 06

Lép 4: Sét pha, trang thai déo cimg dén ntra climg, c6 mau nau vang, dém do, xam
xanh. Trang thai déo ctirmg dén ntra cang. Lép nay xuat hién & tit ca cac 16 khoan vai bé
day 16p thay d6i tir 1,9m dén 7,5m. Dic trung co 1y trung binh cua lép dit nhu sau:

- P am tu nhién, W (%) =| 2772
- Dung trong tu nhién, gm (g/cm?) | = | 1.902
- Dung trong kho, gc (g/cm?) = | 1.489
- Ty trong, D (g/cm?) =| 2.70
- H¢ $0 r6ng tu nhién, €, = 0.812
- Gi6i han chay, Wi (%) =| 37.81
- Gi6i han déo, Wp (%) = | 24.25
- Chi s6 déo, Ip (%) =| 13.56
- Do sét, B =| 0.257
- Hé s0 nén lun, a2 (cm*kG) | =| 0.030
- Modul bién dang, E (kG/cm?) | =| 123.2
- Lyc dinh két, C (kG/cm?) =| 0.151
- Goc ndi ma sat, j (d0) = | 16°08¢
- SPT N 30 (bua) = 13

Lép 5: Cat pha 1an céat tho vira, trang thai cing (ngudn gbc phong héa), c6 mau niu
vang, xam xanh dom trang 13n dam san. Lop nay xuat hién ¢ tat ca cac 16 khoan véi bé
day 16p thay d6i tir 1,0m dén 8,5m. Pic trung co 1y trung binh cta Iép dat nhu sau:

- D6 am tu nhién, W (%) =] 19.89

- Dung trong tu nhién, gw (g/cm’) | = | 1.937
- Dung trong kho, gc (g/cm?) =| 1.619

- Ty trong, D (g/cm?) =| 2.68

- Hé s6 rOng tu nhién, €, =| 0.654

- Gidi han chay, Wi (%) =| 2747

- Gi6i han déo, Wp (%) =| 20.94

- Chi s6 déo, Ip (%) =| 6.54
-DPo sét, B =| -0.204

- Hé s6 nén lun, ar» (cm*kG) | =| 0.020
- Modul bién dang, E (kG/cm?) | =| 231.1
- Lyc dinh két, C (kG/cm?) =| 0.165
- Goc ndi ma sat, j (d0) = | 26°05¢
- SPT N 30 (bua) = 36

Lép 6: P4 Granit, phong hoa, nirt né vira, c6 mau xam xanh, ddm trang. Ty 1& thu
héi 16i TCR = 10-60%, RQD = 0-50%. Lép nay xuat hién tai cac 16 khoan BH1, BH3,
Bh5, BH6, BH7 véi bé day 16p khoan qua thay doi tir 0,5 dén 2,0m, chua khoan hét 16p,
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duing khoan & do sau 21,5m (BH1); 21,0m (BH3); 21,5m (BHS5); 23,0m (BH6); 22m

(BH7).

6.1.1.3. Nuoc dudi dat

Trong thoi gian khao sat, mue nuéc ngam dao dong va 6n dinh trong céac 16 khoan

& do sau tir 0,8 dén 1,0m trong bé day 16p dat 1a. Muc nuéc ngam & day dao dong theo

mua va thoi tiét.

6.1.2. Panh gia chi tiéu vit ly nén dit

— Do am dit dinh danh gia bang d6 bio hoa:

W.
G = Ytn
€0-Yn
— Trong do:
+ W: D0 am tu nhién (%).
+  Vin: Dung trong tu nhién dat (g/cmd).
+ &,: Hé s rong tu nhién dat
+ yp: Dung trong riéng nude = 1 g/cm®,
Bang 6.1: Ddnh gid chi tiéu vdt 1y ddt nén
Lop Tén loai dat €o B G Danh gia
la Cat min 0.708 - 0.6189 | Chit vura, bao hoa nudc
1 Cat tho vua 0.645 - 0.607 | Chat vua, bao hoa nudc
2 Cat min 0.68 - 0.6157 | Chat vura, bao hoa nudc
3 Sét pha 1.006 | 0.708 | 0.6383 | Deo mém, bao hoa nudc
TK Cat min xen kep sét | 0.775 - 0.6081 XO0p, bao hoa nudc
4 Sét pha 0.812 | 0.257 | 0.6493 Deo, bao hoa nudc
5 | Catphalan catthd vira | 0.654 | - 0.204 | 0.5891 Rén, bao hoa nudc
6 Da Grannit - - - -
Bang 6.2: Panh gid chi tiéu co ly nén ddt
Lop Tén loai dat Tinh nén lin | Tinh chat dat | Danh gia dat nén
la Cat min Vua Tot Chat vura
1 Cat tho vua - Tot Chit
2 Cat min Vua Tot Chat vura
3 Sét pha Vua Trung binh Deo mém
TK Cat min xen kep sét Vua Trung binh Rat roi rat
4 Sét pha Vua Tot Deo
5 | Catpha lan cat tho vira Vira Tot Cung
6 ba Grannit - - -
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- Vay ta thdy ¢ 10p dat 5: cat pha 1an cat tho vira c6 trang thai ran, bao hoa nudc

vi tinh chat dat nén ctng thich hop cho viée chiu tai tir coc truyén xudng.

6.2. Tinh toan va thiét ké so' b mong coc khoan nhdi

6.2.1. Cdc gid thiét tinh todn
Viéc tinh todn mong coc dai thap dua vao cac gia thiét sau:

— Tai trong ngang hoan toan do cac 16p dét tir day dai tro 1én tiép nhan.

—  Stre chiu tai cua coc trong mong dugc xac dinh nhu dbi véi coc don dung riéng 1é,
khong ké dén anh huéng ciia nhom coc.

— Tai trong cua cong trinh qua dai coc chi truyén 1én cac coc chu khong tryc tiép
truyén 1én phan dat nam giita cac coc tai mat tiép giap véi dai coc.

— Khi kiém tra cuong d6 cua nén dat khi xac dinh do lan ciia mong coc thi ngudi ta
coi moéng coc nhu mot khdi quy wdc bao gom coc, dai coc, va phan dat nam giira
coc.

— Vi viéc tinh toan méng khdi qui udc giéng nhu tinh todn mong nong trén nén thién
nhién (bd qua ma sat & mit mong) cho nén tri S& moment cua tai trong ngoai tai
day mong khéi qui udc dugc ldy giam di mot cach gan ding bang tri s6 moment
cua tai trong ngoai so voi cao trinh day dai.

— Dai coc xem nhu tuyét ddi cimg khi tinh toan luc truyén xubng coc.

— Giang moéng 1am viéc nhu dam trén nén dan hoi, giang truyén mot phan tai trong
dung xudng dat va mot phan truyén vao dai. Tuy nhién lyc truyén nay kha nho.
Ngoai ra theo so d6 tinh khung ta coi cot va mong ngam cting nén mot cach gan

dung ta bo qua su 1am viéc cia giang va trong luong ban than cua giang mong.

6.2.2. Xdc dinh cdc trwong hop truyén tdi trong Xuong mong

— Mong cong trinh dugc tinh toan dya theo gia tri ndi lyc nguy hiém nhat truyén
xudng moéng cua phuong an két cau da chon bao gom:
+  (Nmax; Mxtr; Mytr; Qxtry Qytu)

(Ntw; Mxmax; Myt; Qxar; Qytu)

(Ntw; Mxtw; Mymax; Qxtr; Qytu)

(Ntw; Mxtw; Myty; Qxmax; Qytu)

(Ntw; Mxr; Mytr; Qxaar; Qymax)

+ + + +
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Bang 6.3: Noi luc phan luc tai chan cét.

Kich thude cot | NOi luc xuong cot
Tén
ot b h N Mx My Qx Qy
m m kKN | kN.m |[kN.m |kN kN

2096 | -26.18 |3.2269 | -20.77 |-61.35
2096 | -26.18 |3.2269 | -20.77 |-61.35

C2 0.3 0.7 1753 | -15.76 |8.2396 | -14.861 |-37.5
1601 | -10.71 |-3.795 |-32.948 |-25.57
2096 | -26.12 |3.2477 | -20.77 | -61.35
2992 | 2.7872 |-23.59 | 133.563 |-10.42
2915 [ 13.57 | -94.63 |79.3402 |-16.36

W1 5 5.5 2670 | 1.6165 |-222.7 |-39.567 |-9.357
-2883 [3.0654 | 14.121 |152.904 |-7.583
2768 | -4.871 |-91.72 |62.5335 |-17.48
3726 | -2.991 |-56.03 |-49.202 |-2.061
3025 | -3.52  |-21.96 |-30.814 |-6.319

C5 1 1.6 -3578 | -6.053 |-97.41 |-54.691 |-2.707
3578 | -6.053 |-97.41 |-54.691 |-2.707
3473 | -13.52 |-16.38 |-37.379 |-6.808
2195 | -8.32 | -40.85 |-30.113 |-19.75
1719 | -23.39 |-10.62 |-23.598 |-39.51

C9 0.6 0.8 -1919 | -12.93 |-76.73 |-29.754 | -24.55
2195 | -8.32 |-40.85 |-30.113 |-19.75
1719 | -23.39 |-10.62 |-23.598 |-39.51

6.2.3. Chon so bé chiéu siu chén dai méng

Vi mong coc dai thip nén chiéu sau dat dé dai phai thoa man diéu kién:
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— Trong do:

+ h: d0 chon sau cua day dai (m).

h > 0.7hy,

10
hmin = tg(450 - E)

2 H

y.b

+ @, y: goc ma ndi ma sat 16n nhat gitra cac 16p dat j = 37° va dung trong cta

dat tir ddy dai tro 1én g = 1.004 g/cm3 = 9,845877 kN/m?3

+ Y H: tong tai trong nam ngang = Qx + Qy (kN).

+ b: canh cua day day theo phuong thang goc véi téng luc ngang = 2m.

Bang 6.4: Chon chiéu sau chén dai

So bo chiéu sau dai mong
Tén )
ot >H 0.7hmin h
kN/m m m
82.119 | 0.7127 4
82.119 | 0.7127 4
C2 52.365 | 0.5691 4
58.516 | 0.6016 4
82.119 | 0.7127 4
143.98 | 0.9437 4
95.703 | 0.7694 4
4l 48.924 | 0.5501 4
160.49 | 0.9964 4
80.018 | 0.7035 4
51.263 | 0.5631 4
37.132 | 0.4793 4
C5 57.398 | 0.5959 4
57.398 | 0.5959 4
44187 | 0.5228 4
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C9

49.864 | 0.5554 3.8
63.113 | 0.6248 3.8
54302 | 0.5796 3.8
49.864 | 0.5554 3.8
63.113 | 0.6248 3.8

6.2.4. Chon kich thwéc coc, chiéu sdu chén coc

Dé chon dugc kich coc va chiéu sau miii coc thich hop can dia vao diéu kién dia

chét va tai trong cong trinh, diéu Kién vé trinh d6 ki thuat thi céng va diéu kién kinh té.

Bang 6.5: Chon kich thudc coc va chiéu sau chon coc

Chon kich thudc va chiéu sau chon
COC
Tén '
cOt D hcoc Thep coc
m m Cay D (m)
0.8 22 4 0.02
0.8 22 4 0.02
C2 0.8 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02
W1 0.8 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02
C5
0.8 22 4 0.02
0.8 22 4 0.02
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0.8 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02
c9 | 08 22 4 0.02
0.8 22 4 0.02
0.8 22 4 0.02

6.2.5. Tinh todn suc chiu tdi cia coc don
a. Surc chiu tdi coc don theo vt liéu lam coc:

P = @(mym,;RpAp + RA)

— Trong do:
+ mi: hé s6 diéu kién lam viéc khi do bé tong qua 6ng céng chuyén dich thang
dang, my = 0,85.

maz: hé s db bé tong trong bentonite, m2 = 0,7.

Rpb: cudng do chiu nén cta bé tong = 17000 kN/m?

Rs: cudng d6 tinh toan cua cét thép = 260000kN/m?

n
+

+ Ap: dién tich tiét dién bé tong.
+

+ As: dién tich cdt thép trong coc.
+

@=1: hé s6 uén doc, véi mong coc dai thip khong xuyén qua than bun.

b. Swc chiu tai gioi han do ma sat mdt bén:
n
Pms = Y- U z fi' Z;
i=1

gc: Hé s0 diéu kién lam viéc cua coc = 0,6.

- Trong do:

u (m): chu vi dién tich tiét dién ngang than coc

+ + +

fi: Cuong d6 strc khang trung binh cua 16p dét thir i trén than coc, 1iy theo
bang 3 TCVN 10304:2014
+ zi (m): Chiéu dai doan coc nam trong 16p dat thi i
c. Stre chiu tdi coc don theo dit nén:
Xéc dinh suc chiu tai theo phuong phép tiéu chuan SPT: St dung két qua thi
nghiém xuyén tiéu chuan SPT dé tinh toan sirc chiu tai giGi han cia coc theo cong thirc
Nhat Ban cho tiéu chuan TCXD 205:1998
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1
PSPT = § [O( NOL' Ap + (0,2 NS' LS + Cn. Lc)T[d]

— Trong do:

+

+ + + + + +

a: hé sé phu thudc phuong phéap thi cong coc = 15

Na: chi s6 SPT cua dat tai miii coc = 36

Ns: chi s6 SPT trung binh cta cac 16p dat cat ma coc cam qua = 23,8
Cu: luc dinh don vi cua dat dinh = 42,8 kG/m? = 0,0428 T/m?

Ls: chiéu dai coc cim qua dat cat= 12,3 m

Lc: chiéu dai coc cam qua dat dinh =9,7 m

d: Puong kinh tiét dién coc =1 m

Ay: dién tich tiét dién ngang dudi mili coc.

Vay strc chiu tai gi¢i han caa coc:

Py = min(P, Pyy,)

Bang 6.6: Sirc chiu tai cua coc

Stre chiu tai giGi han coc

Tén

) As (coc) | Ab Pvl Pms | Pspt Ptk Ptt
(YY

m2 m2 kN kN kN kN | kN/m2

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

C2 | 0.0013 |0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

Wi 0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62
C5

0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62
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0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 0675.62
0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62
0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62
0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 0675.62
0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62
C9 0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62
0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62
0.0013 | 0.5014 | 5409.7 | 33754 | 3891.6 | 3891.6 | 675.62

6.2.6. Xdc dinh dién tich ddy dai, so lwong coc, bé tri coc

Ap lyc tinh toan do phan luc dau coc tac dung 1én day dai:

Dién tich so by day dai:

Trong do:

Ad=

N§' (KN): luc doc tinh toan.

h (m): chiéu sau dat day ciia dai =2,1 m

Ptt —

Ptk

~ (3d)?

tt
No

PY =y shen

Yip: tri trung binh cua trong luong riéng dai coc va dét trén dai, vy, = 22kN/m?3.

n: hé sb vuot tai, n = 1,1;

Trong luong tinh toan so bo cua dai va 16p dat trén mit dai:

N§%=H*Ad*h*Ytb

S6 coc dudi mong coc xac dinh theo cong thic:

Trong do6:

N¢

=B

NG + Ngb

Pk

B: hé s6 ké dén anh huang cua moment, tai trong ngang, sb luong coc trong dai = 1.

Py suc chiu tai cua coc.
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Bang 6.7: Dién tich ddy dai, sé lwong coc.

Dién tich day dai s6 luong coc

Tén Ad
5 Ad Nitsb Chon
cot chon nc

m2 m2 kN
3.6217 | 5.32 ]350.58 | 0.6288
3.6217 | 5.32 ]350.58 | 0.6288
C2 |3.0291| 5.32 [293.22]0.4259 2
2.7656 | 5.32 |267.71|0.4801
3.6216 | 5.32 |350.58 | 0.6288
51691 | 6.44 |500.37|0.8974
5.0354 | 6.44 |487.43|0.8742
W1 4.612 6.44 | 446.44 | 0.8007 4
49805 | 6.44 |482.11|0.8647
47827 | 6.44 |462.96 | 0.8303
6.438 | 23.56 | 623.2 | 1.1177
5.2259 | 23.56 |505.87|0.9073
C5 |6.1807| 23.56 |598.29| 1.073 6
6.1807 | 23.56 |598.29 | 1.073
6.0008 | 23.56 |580.88 | 1.0418

3.7616 | 14.44 |345.920.6531
2.9456 | 14.44 |270.88 | 0.5114

coc

Cco |3.2876 | 14.44 |302.33|0.5708 2

3.7616 | 14.44 |345.92|0.6531

2.9456 | 14.44 |270.88|0.5114

- Tinh toan va bd tri c6t thép cho truc 4 véi 3 ¢t C2, C5, C9 va vach W1
B4 tri coc cho truc 4 voi khoang ho a = 0,5D va khoang cach giira cac coc = 3D.
6.3. Kiém tra tai trong tac dung lén coc

Kiém tra tai trong tac dung lén coc véi tong luc doc tinh toan gdm moment theo 2

phuong (Mx, My) va luc ngang theo 2 phuong (Qx, Qy).

Mong chiu tai trong 1énh tim theo 2 phuong x, y nén luc tic dung xudng coc bat ky

duogc xac dinh theo cong thurc:
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tt tt tt
Ptt _ N MX « ¥Ymax My - Xmax

max,min — - n .2 — n’ .2
Nc i=1Yi i=1%j

Trong do:

N (kN): Tong tai trong thang dung tinh toan tai day dai, xac dinh nhu sau:
Trong luong tinh toan cua dai va dit dip trén dai theo dién tich day day thuc té:
Ng = n.Fqhq.vpe

Luc doc tinh toan xac dinh 1én day dai:
Nt = N& + N
ne: S6 lwong coc trong mong = 4

M{, Myt (kN.m): Tong moment cua tai trong ngoai ing voi truc X va y so voi truc

di qua trong tam cua tiét dién coc tai day dai.
My = My + Q. hg(kN. m)
M;* = My + Q4. hg(kN. m)

Xmax, Ymax (m): Khoang céch tir truc coc chiu nén nhiéu nhat dén truc y, x di qua
trong tam dai.

Xi, Yi (m): Khoang cach tir truc coc thir i dén truc y, x di qua trong tam dai.
Trong luong coc:

P, = 0.V Ap. L = 1,1x24,615x0,7854x22 = 467,842 kN
Trong do:
n: Hé sb vuot tain=1,1.
Oot: Trong luong riéng cua bé tong = 24.615 kN/m?

a1 A, qia re s D2 31412
Ap: Dién tich tiét dién ngang duoi mui coc = “T === 0,7854 m?

L: Chiéu dai coc =22 m.
Kiém tra lyc truyén xudng coc:

{Pgax + Pc < Ptk
PE >0
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Bang 6.8: Kiém tra tdi trong tdc dung Ién coc

Kiém tra tai trong tac dung 1én coc

];Zl Ntt | Mx (tt) | My (tt) | xmax | ymax | >&12 | 2y12 | Ptt max | Ptt min Pc Ktra
' KN | kNm | kNm | m | m | m2 | m2 | kN KN | kN
2611.3 | 25931 | 82.152 1353.1 | 958.21 | 273.56 | Thoa
2611.3 | 259.31 | 82.152 1353.1 | 12582 | 273.56 | Thoa
C2 | 22683 | 158.28 | 64.711 | 1.8 1.8 |12.96 | 12.96 | 1165.1 | 1103.2 | 273.56 | Thoa
2115.8 | 107.87 | 129 1090.8 | 1025 | 273.56 | Thoa
2611.3 | 259.24 | 82.173 1353.1 | 12582 | 273.56 | Thoa
3615.4 | 50.729 | 637.98 1903.3 | 1712 | 273.56 | Thoa
3538 | 88.841 | 459.6 18452 | 1692.8 | 273.56 | Thoa
W1 | 32929 | 44.66 | 404.69 | 1.8 1.8 | 12.96 | 12.96 | 1708.9 | 1584.1 | 273.56 | Thoa
3506.2 | 37.948 | 717.48 1858 | 16482 | 273.56 | Thoa
3391.7 | 85.301 | 379.37 1760.4 | 1631.3 | 273.56 | Thoa
6007 | 15.771 | 361.08 3055.9 | 2951.2 | 273.56 | Thoa
5305.5 | 42.695 | 213 2688.3 | 2617.2 | 273.56 | Thoa
C5 | 5858.1 | 22.839 | 43649 | 1.8 1.8 | 12.96 | 12.96 | 2992.9 | 2865.3 | 273.56 | Thoa
5858.1 | 22.839 | 436.49 2992.9 | 2865.3 | 273.56 | Thoa
5754 | 55.725 | 248.14 2919.2 | 2834.8 | 273.56 | Thoa
3523.4 | 83.372 | 155.28 1794.8 | 1728.6 | 273.56 | Thoa
3047.1 | 173.54 | 100.29 1561.6 | 1485.5 | 273.56 | Thoa
C9 | 3246.7 | 106.21 | 189.79 | 138 1.8 | 12.96 | 12.96 | 1664.5 | 1582.3 | 273.56 | Thoa
3523.4 | 83.372 | 155.28 1794.8 | 1728.6 | 273.56 | Thoa
3047.1 | 173.54 | 100.29 1561.6 | 1485.5 | 273.56 | Thoa
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6.4. Kiém tra nén dét tai mat phiing mii coc
Kiém tra nén dit va mat phrflng mili coc, gia thiét coi dai coc, coc va phén dat gifta cac
coc 1a méng khéi quy udc.
Dién tich day mong khdi qui wdc xéac dinh theo cong thirc:
Fquw = Aqu- Bqu
Trong do:
Agw = Ap +2.L.tg x
Bqw = Bp + 2.L.tg
e A, B, : Khoang cach tinh tir mép ngoai cua hai hang ngoai cung.
e L (m): Chiéu dai chén mong + coc =2,1 +22=24,1m
. = % (dd); Vi jtb: Goc ndi ma sat trung binh cac coc di qua = 24,43°
Tong trong lugng méng khdi quy wdc:
Ngu = N,
Vi Ne (kKN) = Ac. Ro30); Ac (m2): Dién tich tiét dién ngang coc.
Luc doc tiéu chuan xac dinh dén day khéi mong quy udc:
N = Nt§ + Ny,
Momen tiéu chuan tai day moéng khdi quy uée:
My¢ = Mgz + Qx°.h
ML = ML + QL. h

Do 1éch tAm theo truc X, Y:

tc tc

o ME M
X T pjtc P TX T pnjte
Nqu' qu

Ap luc tiéu chuin & ddy mong khédi quy uéce:

t
o =
Fo
Nt 6Xe, eXe
oty = (k= =t ==
min qu qu qu
Ta kiém ta theo diéu kién:
tc tc kN
o <R (W)
ol < 1.2.Rt¢
m, +m
Rt¢ = %(A. Byy-V + B.h.yy, + D.C*)
tc
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Trong do:
e m
e my: Hé s6 diéu kién lam viéc cta nha va cong trinh = 1,2
o ki
e v (kN/m?): Dung trong trung binh cta dat trén diy méng.
e V., (kN/m?): Dung trong trung binh cta dit dudi day mong.

: Hé s6 tin cay =1

: Hé s6 diéu kién lam viéc cua dat nén = 1,1

e C': Lyc dinh tiéu chuan cua dat dudi chd dat coc =0,165 kG/m?=0,00162kN/m>

24

Aqu=A1+2Lliga

5

Al

B1

"3

4
1~ s
i a { 4
L+ L+
oy A
- -~
L a L 4
L+ L+
Wy A

-

Bgu=B1+2ZLiga
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Bang 6.9: Kiém tra dat nén tai mdt phcfng mui coc.

Kiém tra nén dat tai mat phang mui coc

];Z? An | Bn | Aqu Bqu Fqu Nqu Ntc | Mx (tc) | My (tc) ex ey stb (tc) | smax (tc) | smin(tc) | R (tc) Kira
m | m m m m2 kN kN kN.m kN.m m m kN/m?2 kN/m2 kN/m?2 kN/m2
1 | 3.4 6.5636 | 8.9636 | 58.833 | 11156 | 13253 | 105.1 | 236.35 | 0.0079 | 0.0178 | 225.26 229.58 220.94 | 228.65 | Thoa
1 | 3.4 6.5636 | 8.9636 | 58.833 | 11156 | 13253 | 105.1 | 236.35 | 0.0079 | 0.0178 | 225.26 229.58 220.94 | 228.65 | Thoa
C2 1 |3.4|6.5636 | 8.9636 | 58.833 | 10813 | 12567 | 72.236 | 150.75 | 0.0057 | 0.012 | 213.6 216.44 210.76 | 218.65 | Thoa
1 | 3.4 6.5636 | 8.9636 | 58.833 | 10661 | 12262 | 13591 | 100.95 | 0.0111 | 0.0082 | 208.42 211.68 205.15 218.65 | Thoa
1 | 3.4 6.5636 | 8.9636 | 58.833 | 11156 | 13253 | 105.04 | 236.38 | 0.0079 | 0.0178 | 225.26 229.58 220.94 | 228.65 | Thoa
1 4.2 6.5636 | 9.7636 | 64.084 | 12160 | 15152 | 617.18 | 71.534 | 0.0407 | 0.0047 | 236.45 245.94 226.96 | 245.16 | Thoa
1 4.2 6.5636 | 9.7636 | 64.084 | 12083 | 14998 | 378.54 | 169.9 | 0.0252 | 0.0113 | 234.03 241.06 227 235.16 | Thoa
Wi 1 4.2 6.5636 | 9.7636 | 64.084 | 11838 | 14508 | 183.62 | 265.73 | 0.0127 | 0.0183 | 226.38 231.55 22122 | 235.16 | Thoa
1 [4.2]6.5636 | 9.7636 | 64.084 | 12051 | 14934 | 706.43 | 49.003 | 0.0473 | 0.0033 | 233.04 243.59 222.49 | 235.16 | Thoa
1 |4.2]6.5636 | 9.7636 | 64.084 | 11937 | 14705 | 292.53 | 172.15 | 0.0199 | 0.0117 | 229.47 235.29 223.64 | 235.16 | Thoa
3458189636 | 11.364 | 101.86 | 14552 | 18279 | 308.04 | 68.809 | 0.0169 | 0.0038 | 179.45 181.83 177.07 268.2 | Thoa
C5 345889636 | 11.364 | 101.86 | 13851 | 16876 | 194.56 | 61.131 | 0.0115 | 0.0036 | 165.68 167.27 164.08 268.2 | Thoa
3458189636 | 11.364 | 101.86 | 14403 | 17981 | 345.13 | 114.19 | 0.0192 | 0.0064 | 176.53 179.39 173.67 268.2 | Thoa
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Thoa

3458189636 | 11.364 | 101.86 | 14403 | 17981 | 345.13 | 114.19 | 0.0192 | 0.0064 | 176.53 179.39 173.67 268.2
3458189636 | 11.364 | 101.86 | 14299 | 17773 | 245.27 | 58.591 | 0.0138 | 0.0033 | 174.48 176.4 172.57 268.2 | Thoa
3.4 3.4 89208 | 8.9208 | 79.58 | 12069 | 14264 | 122.75 1159 | 0.0086 | 0.0081 | 179.24 181.26 177.22 216.08 | Thoa
3.4 |3.4 189208 | 89208 | 79.58 | 11592 | 13312 | 113.06 | 160.77 | 0.0085 | 0.0121 | 167.27 169.59 164.96 | 216.08 | Thoa
C9 343489208 | 89208 | 79.58 | 11792 | 13711 126 170.01 | 0.0092 | 0.0124 | 172.29 174.79 169.79 | 216.08 | Thoa
3.4 3.4 89208 | 8.9208 | 79.58 | 12069 | 14264 | 122.75 1159 | 0.0086 | 0.0081 | 179.24 181.26 177.22 216.08 | Thoa
3.4 3.4 89208 | 89208 | 79.58 | 11592 | 13312 | 113.06 | 160.77 | 0.0085 | 0.0121 | 167.27 169.59 164.96 | 216.08 | Thoa
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6.5. Kiém tra lin cho méng coc
’ , tc
Ap lye phan bd dudi day méng: P = == + yyp. hyy (KN/M2)
Trong do:

e No (kN): Tai trong thang ding tic dung 1én méng

e h (m): Chiéu dai dai coc da chon.

e b (m): Chiéu rong dai coc da chon.

e gth (kN/m3): Trong lugng thé tich binh quan = 22 kN/m?3

e hm (m): Chiéu sau chén mong + coc = 24,1 m
Ap luc gy lin: Py = PE — vy, hyy (KN/m2)
Tinh Gng suét c6 hiéu do trong lugng ban than dat gay ra:
o, = P, = v;.h; (kN/m?) - e, bang bang 4.10
Trong do:

e i (kN/m3): Dung trong cua 16p dat dang xét.
e hi (m): Chiéu day 16p dat dang xét dén ddy mong.

Tinh Ao, = k,. P,; ; Véi ko tra bang 3 TCVN 10304:2014
Tinh P, = P, + Ac, a e, bang bang 4.10

Bang 6.10: Quan hé e va P

P
0 100 200 300 400
(kN/m2)
e 0.544 0.36 0.268 | 0.218 | 0.205
Déi voi dat roi: S; = ell‘ez h;

Lo re 2k. 1r B ,. 2vZ
bai voi dat dinh: S; = E—.AGZ. h; Voi=1- o vav= 0,3
o _

Kiém tra diéu kién lin: ¥ S; < [Slgp, v6i [S]gn = 10 m tra trong bang 16 TCVN
9362-2012
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Bang 6.11: Tinh hin cho coc I6p dat 1

Ptb

Pgl qc Lop dat 1

Tén (tc)

cot I/b hi Si
kN/m2 | kN/m2 MPa | sz'(Pl) (kN/m2) |2z/b| ko | Dsz (kN/m2) () P2 (kN/m2) | el | e2 (m)
145.59 | 57.59 | 2.71 | 4.17 63.70 1.50 | 0.46 26.52 1.05 90.22 0.43 | 0.38 | 0.09
145.59 | 57.59 | 2.71 | 4.17 63.70 1.50 | 0.46 26.52 1.05 90.22 0.43 | 0.38 | 0.09

C2 | 136.17| 48.17 | 271 | 3.49 63.70 1.50 | 0.46 22.18 1.05 85.88 0.430.39 | 0.07
131.98 | 4398 | 2.71 | 3.18 63.70 1.50 | 0.46 20.25 1.05 83.95 0.430.39 | 0.07
145.59 | 57.59 | 2.71 | 4.17 63.70 1.50 | 0.46 26.52 1.05 90.22 0.43 | 0.38 | 0.09
170.20 | 8220 | 329 | 5.95 63.70 1.50 | 0.46 37.85 1.05 101.55 |0.43]036| 0.13
168.07 | 80.07 | 329 | 5.80 63.70 1.50 | 0.46 36.87 1.05 100.57 |0.43]0.36| 0.12

W1 [ 16134 | 73.34 | 329 | 531 63.70 1.50 | 0.46 33.77 1.05 97.47 0.43 | 0.36 | 0.11
167.20 | 79.20 | 329 | 5.74 63.70 1.50 | 0.46 36.47 1.05 100.17 | 0.43 036 | 0.12
164.05 | 76.05 | 329 | 5.51 63.70 1.50 | 0.46 35.02 1.05 98.72 0.43 036 | 0.12
125.72 | 37.72 | 1.63 | 7.4l 63.70 1.50 | 0.46 17.37 1.05 81.07 0.43 1 0.39 | 0.06

C5 | 118.62 | 30.62 | 1.63 | 6.02 63.70 1.50 | 0.46 14.10 1.05 77.80 0.43 | 0.40 | 0.05
12421 3621 | 1.63 | 7.12 63.70 1.50 | 0.46 16.67 1.05 80.38 0.43 | 0.40 | 0.06
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12421 | 3621 | 1.63 7.12 63.70 1.50 | 0.46 16.67 1.05 80.38 0.43 | 0.40 | 0.06
123.16 | 35.16 | 1.63 6.91 63.70 1.50 | 0.46 16.19 1.05 79.89 0.430.40 | 0.05
105.99 | 22.39 | 1.00 437 63.70 1.50 | 0.46 10.31 1.25 74.01 0.43]0.41 | 0.04
101.14 | 17.54 | 1.00 3.42 63.70 1.50 | 0.46 8.08 1.25 71.78 0431041 0.03
C9 |103.17 | 19.57 | 1.00 3.82 63.70 1.50 | 0.46 9.01 1.25 72.71 0.43]0.41 | 0.04
105.99 | 22.39 | 1.00 4.37 63.70 1.50 | 0.46 10.31 1.25 74.01 0.43]0.41 | 0.04
101.14 | 1754 | 1.00 | 3.42 63.70 1.50 | 0.46 8.08 1.25 71.78 0.43]0.41| 0.03
Bang 6.12: Tinh lin cho coc lop dit 2
Ptb , X
Pgl qe Lop dat 2
Tén (tc)
1/b ) -
cot sz' (P1) Dsz hi P2 Si
kKN/m2 | kN/m2 MPa 2z/b | ko el e2
(kN/m2) (kN/m2) | (m) | (kN/m2) (m)
14559 | 57.59 | 2.71 4.17 134.49 11.71 | 0.48 27.56 7.15 | 162.05 |0.33/0.30] 0.27
14559 | 57.59 | 2.71 4.17 134.49 11.71 | 0.48 27.56 7.15 | 162.05 |0.33/0.30] 0.27
C2 | 136.17 | 4817 | 2.71 3.49 134.49 11.71 | 0.48 23.05 7.15 157.54 |033]031| 023
131.98 | 43.98 | 2.71 3.18 134.49 11.71 | 0.48 21.05 7.15 15553 |0.33]031 | 0.21
14559 | 57.59 | 2.71 4.17 134.49 11.71 | 0.48 27.56 7.15 | 162.05 |0.33/0.30] 0.27
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170.20 | 8220 | 329 | 5.95 134.49 11.71 | 0.48 39.34 7.15 | 173.82 [0.33/0.29 | 0.39
168.07 | 80.07 | 3.29 | 5.80 134.49 11.71 | 0.48 38.32 7.15 | 172.81 [0.33[0.29 | 0.38
W1 [ 16134 | 7334 | 329 | 531 134.49 11.71 | 0.48 35.10 7.15 | 169.58 [0.33/0.30 | 0.34
167.20 | 7920 | 3.29 | 5.74 134.49 11.71 | 0.48 37.90 7.15 | 17239 [0.33]029]| 0.37
164.05 | 76.05 | 3.29 | 551 134.49 11.71 | 0.48 36.40 7.15 | 170.88 [0.33]0.29| 0.36
12572 | 37.72 | 1.63 | 7.41 134.49 11.71 | 0.48 18.05 7.15 | 15254 [0.33]0.31 | 0.18
118.62 | 30.62 | 1.63 | 6.02 134.49 11.71 | 0.48 14.65 7.15 | 149.14 [0.33/0.31 | 0.14
C5 | 12421 3621 | 1.63 | 7.12 134.49 11.71 | 0.48 17.33 7.15 | 151.81 [0.33/0.31 | 0.17
12421 | 3621 | 1.63 | 7.12 134.49 11.71 | 0.48 17.33 7.15 | 151.81 [0.33/0.31 | 0.17
123.16 | 35.16 | 1.63 | 6.91 134.49 11.71 | 0.48 16.82 7.15 | 15131 [0.33/0.31 | 0.16
105.99 | 22.39 | 1.00 | 4.37 134.49 11.71 | 0.48 10.72 7.15 | 14520 [0.33/0.32 | 0.10
101.14 | 17.54 | 1.00 | 3.42 134.49 11.71 | 0.48 8.39 7.15 | 142.88 [0.33[0.32| 0.08
C9 |103.17 | 19.57 | 1.00 | 3.82 134.49 11.71 | 0.48 9.37 7.15 | 143.85 [0.33/0.32| 0.09
105.99 | 22.39 | 1.00 | 4.37 134.49 11.71 | 0.48 10.72 7.15 | 14520 [0.33/0.32 | 0.10
101.14 | 17.54 | 1.00 | 3.42 134.49 11.71 | 0.48 8.39 7.15 | 142.88 [0.33]0.32| 0.08
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Bang 6.13: Tinh lin cho coc I6p dat 3

Ptb

Tén Pgl qe Lop dat 3

o (te) 1/b |

' kN/m2 | kN/m2 MPa sz' (P1) 2z/b ko Dsz hi a Eo (Mpa) Si
145.59 | 57.59 | 2.71 | 4.17 33.04 | 14.36 | 0.46 | 26.59 | 1.85 | 6.00 25.02 0.00
145.59 | 57.59 | 2.71 | 4.17 33.04 | 14.36 | 0.46 | 26.59 | 1.85 | 6.00 25.02 0.00

C2 | 136.17 | 48.17 | 2.71 | 3.49 33.04 | 14.36 | 0.46 | 22.24 | 1.85 | 6.00 20.93 0.00
131.98 | 4398 | 2.71 | 3.18 33.04 | 14.36 | 0.46 | 20.30 | 1.85 | 6.00 19.11 0.00
145.59 | 57.59 | 2.71 | 4.17 33.04 | 14.36 | 0.46 | 26.59 | 1.85 | 6.00 25.02 0.00
170.20 | 8220 | 329 | 5.95 33.04 | 14.36 | 0.46 | 37.95 | 1.85 | 6.00 35.71 0.00
168.07 | 80.07 | 3.29 | 5.80 33.04 | 14.36 | 0.46 | 36.96 | 1.85 | 6.00 34.79 0.00

W1 |161.34| 7334 | 329 | 531 33.04 | 14.36 | 0.46 | 33.86 | 1.85 | 6.00 31.87 0.00
167.20 | 79.20 | 3.29 | 5.74 33.04 | 14.36 | 0.46 | 36.56 | 1.85 | 6.00 34.41 0.00
164.05 | 76.05 | 329 | 5.51 33.04 | 14.36 | 0.46 | 35.11 | 1.85 | 6.00 33.04 0.00
125.72 | 37.72 | 1.63 | 7.41 33.04 | 14.36 | 0.46 | 17.41 | 1.85 | 6.00 44.48 0.00

C5 | 118.62 | 30.62 | 1.63 | 6.02 33.04 | 14.36 | 0.46 | 14.13 | 1.85 | 6.00 36.11 0.00
12421 | 3621 | 1.63 | 7.12 33.04 | 14.36 | 0.46 | 16.72 | 1.85 | 6.00 42.70 0.00
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12421 | 3621 | 1.63 7.12 33.04 1436 | 0.46 | 16.72 | 1.85 | 6.00 42.70 0.00
123.16 | 35.16 | 1.63 6.91 33.04 1436 | 0.46 | 1623 | 1.85 | 6.00 41.46 0.00
105.99 | 22.39 | 1.00 437 33.04 1436 | 0.46 | 1034 | 1.85 | 6.00 26.21 0.00
101.14 | 17.54 | 1.00 3.42 33.04 1436 | 0.46 | 8.10 | 1.85 | 6.00 20.52 0.00

C9 |103.17 | 19.57 | 1.00 3.82 33.04 1436 | 0.46 | 9.04 | 1.85 | 6.00 22.90 0.00
105.99 | 22.39 | 1.00 4.37 33.04 1436 | 0.46 | 10.34 | 1.85 | 6.00 2621 0.00
101.14 | 1754 | 1.00 | 3.42 33.04 1436 | 0.46 | 8.10 | 1.85 | 6.00 20.52 0.00

Bang 6.14: Tinh lin cho coc lop dat KT
PO bl a© Lép dét KT
Tén (tc)

1/b ) -
cot sz' (P1) Dsz hi P2 Si
kKN/m2 | kN/m2 MPa 2z/b | ko el e2

(kN/m2) (kN/m2) | (m) | (kN/m2) (m)
14559 | 57.59 | 2.71 4.17 40.47 17.50 | 0.37 21.16 2.20 61.64 047|043 0.16
14559 | 57.59 | 2.71 4.17 40.47 17.50 | 0.37 21.16 2.20 61.64 047|043 0.16

C2
136.17 | 48.17 | 2.71 3.49 40.47 17.50 | 0.37 17.70 2.20 58.18 0.47 | 0.44 | 0.14
131.98 | 43.98 | 2.71 3.18 40.47 17.50 | 0.37 16.16 2.20 56.64 | 0.47]0.44 | 0.12
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14559 | 57.59 | 2.71 | 4.17 40.47 17.50 | 0.37 21.16 220 | 61.64 047|043 0.16
170.20 | 8220 | 3.29 | 5.95 40.47 17.50 | 0.37 30.21 220 | 7068 |047|0.41| 023
168.07 | 80.07 | 3.29 | 5.80 40.47 17.50 | 0.37 29.43 220 | 6990 |0.47|042| 022
W1 | 16134 | 73.34 | 329 | 5.31 40.47 17.50 | 0.37 26.95 220 | 6743 |047|042| 021
167.20 | 79.20 | 3.29 | 5.74 40.47 17.50 | 0.37 29.11 220 | 6958 |0.47|042| 022
164.05 | 76.05 | 3.29 | 551 40.47 17.50 | 0.37 27.95 220 | 6842 |047|042| 021
125.72 | 37.72 | 1.63 | 7.41 40.47 17.50 | 0.37 13.86 220 | 5434 047|044 0.11
118.62 | 30.62 | 1.63 | 6.02 40.47 17.50 | 0.37 11.25 220 | 51.73 047|045 0.09
C5 | 12421 3621 | 1.63 | 7.12 40.47 17.50 | 0.37 13.31 220 | 53.78 047|045/ 0.10
12421 | 3621 | 1.63 | 7.12 40.47 17.50 | 0.37 13.31 220 | 53.78 047|045/ 0.10
123.16 | 35.16 | 1.63 | 6.91 40.47 17.50 | 0.37 12.92 220 | 5339 047|045/ 0.10
105.99 | 22.39 | 1.00 | 4.37 40.47 17.50 | 0.37 8.23 220 | 4870 047|045 0.06
101.14 | 17.54 | 1.00 | 3.42 40.47 17.50 | 0.37 6.44 220 | 4692 047|046 | 0.05
C9 |103.17 | 19.57 | 1.00 | 3.82 40.47 17.50 | 0.37 7.19 220 | 47.67 047046 | 0.05
105.99 | 22.39 | 1.00 | 4.37 40.47 17.50 | 0.37 8.23 220 | 4870 047|045 0.06
101.14 | 17.54 | 1.00 | 3.42 40.47 17.50 | 0.37 6.44 220 | 4692 047|046 0.05
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Bang 6.15: Tinh lun cho coc I6p dat 4

Ten Ptb Pgl qc Lop dat 4

o (te) 1/b |

© | KN/m2 | kN/m2 MPa | sz (P1) 2z/b ko Dsz hi a Eo Si
145.59 | 57.59 | 2.71 | 4.17 87.67 2421 | 022 | 12.80 | 470 | 6.00 | 25.02 | 0.00
145.59 | 57.59 | 2.71 | 4.17 87.67 2421 | 022 | 12.80 | 470 | 6.00 | 25.02 | 0.00

C2 | 136.17 | 48.17 | 271 | 3.49 87.67 2421 | 022 | 10.70 | 470 | 6.00 | 20.93 | 0.00
131.98 | 4398 | 2.71 | 3.18 87.67 2421 | 022 | 977 | 470 | 6.00 | 19.11 | 0.00
145.59 | 57.59 | 2.71 | 4.17 87.67 2421 | 022 | 12.80 | 470 | 6.00 | 25.02 | 0.00
170.20 | 8220 | 329 | 5.95 87.67 2421 | 022 | 1827 | 470 | 6.00 | 35.71 | 0.00
168.07 | 80.07 | 3.29 | 5.80 87.67 2421 | 022 | 17.79 | 470 | 6.00 | 34.79 | 0.00

W1 |161.34| 7334 | 329 | 531 87.67 2421 | 022 | 16.30 | 4.70 | 6.00 | 31.87 | 0.00
167.20 | 79.20 | 3.29 | 5.74 87.67 2421 | 022 | 17.60 | 4.70 | 6.00 | 34.41 | 0.00
164.05 | 76.05 | 3.29 | 551 87.67 2421 | 022 | 1690 | 4.70 | 6.00 | 33.04 | 0.00
125.72 | 37.72 | 1.63 | 7.41 87.67 2421 | 022 | 838 | 470 | 6.00 | 44.48 | 0.00
118.62 | 30.62 | 1.63 | 6.02 87.67 2421 | 022 | 680 | 470 | 6.00 | 36.11 | 0.00

© 12421 | 3621 | 1.63 | 7.12 87.67 2421 | 022 | 8.05 | 470 | 6.00 | 42.70 | 0.00
12421 | 3621 | 1.63 | 7.12 87.67 2421 | 022 | 8.05 | 470 | 6.00 | 42.70 | 0.00
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123.16 | 35.16 | 1.63 | 6.91 87.67 2421 | 022 | 781 | 4.70 | 6.00 | 41.46 | 0.00
105.99 | 2239 | 1.00 | 4.37 87.67 2421 | 022 | 498 | 4.70 | 6.00 | 26.21 | 0.00
101.14 | 17.54 | 1.00 | 3.42 87.67 2421 | 022 | 390 | 4.70 | 6.00 | 20.52 | 0.00
C9 |103.17| 19.57 | 1.00 | 3.82 87.67 2421 | 022 | 435 | 470 | 6.00 | 22.90 | 0.00
105.99 | 2239 | 1.00 | 4.37 87.67 2421 | 022 | 498 | 4.70 | 6.00 | 26.21 | 0.00
101.14 | 17.54 | 1.00 | 3.42 87.67 2421 | 022 | 390 | 4.70 | 6.00 | 20.52 | 0.00
Bang 6.16: Tinh lin cho coc I6p dat 5 va kiém tra lin
Tén Ptb Pgl qc Lop dat 5 S [S]gh
o (tc) 1/b Ktra
' kN/m2 | kN/m2 MPa sz' (P1) 27/b ko Dsz hi a Eo Si m m
145.59 | 57.59 | 271 | 4.17 90.23 31.00 | 0.14 | 826 | 4.75 | 5.00 | 20.85 | 0.00 | 0.52 | 10.00 | Thoa
145.59 | 57.59 | 271 | 4.17 90.23 31.00 | 0.14 | 826 | 4.75 | 5.00 | 20.85 | 0.00 | 0.52 | 10.00 | Thoa
C2 |136.17 | 48.17 | 271 | 3.49 90.23 31.00 | 0.14 | 691 | 475 | 5.00 | 17.44 | 0.00 | 044 | 10.00 | Thoa
131.98 | 4398 | 271 | 3.18 90.23 31.00 | 0.14 | 631 | 475 | 5.00 | 1592 | 0.00 | 040 | 10.00 | Thoa
145.59 | 57.59 | 271 | 4.17 90.23 31.00 | 0.14 | 826 | 4.75 | 5.00 | 20.85 | 0.00 | 0.52 | 10.00 | Thoa
170.20 | 8220 | 329 | 5.95 90.23 31.00 | 0.14 | 11.80 | 4.75 | 5.00 | 29.76 | 0.00 | 0.75 | 10.00 | Thoa
W 168.07 | 80.07 | 329 | 5.80 90.23 31.00 | 0.14 | 1149 | 475 | 5.00 | 28.99 | 0.00 | 0.73 | 10.00 | Thoa
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Thoa

161.34 | 73.34 | 3.29 5.31 90.23 31.00 | 0.14 | 10.52 | 4.75 | 5.00 | 26.55 | 0.00 | 0.67 10.00
167.20 | 79.20 | 3.29 5.74 90.23 31.00 | 0.14 | 1136 | 4.75 | 5.00 | 28.68 | 0.00 | 0.72 10.00 | Thoa
164.05 | 76.05 | 3.29 5.51 90.23 31.00 | 0.14 | 1091 | 4.75 | 5.00 | 27.54 | 0.00 | 0.69 10.00 | Thoa
125.72 | 37.72 1.63 7.41 90.23 31.00 | 0.14 541 475 | 5.00 | 37.07 | 0.00 | 0.34 10.00 | Thoa
118.62 | 30.62 1.63 6.02 90.23 31.00 | 0.14 4.39 475 | 5.00 | 30.09 | 0.00 | 0.28 10.00 | Thoa
C5 124.21 | 36.21 1.63 7.12 90.23 31.00 | 0.14 5.20 475 | 5.00 | 35.59 | 0.00 | 0.33 10.00 | Thoa
124.21 | 36.21 1.63 7.12 90.23 31.00 | 0.14 5.20 475 | 5.00 | 35.59 | 0.00 | 0.33 10.00 | Thoa
123.16 | 35.16 1.63 6.91 90.23 31.00 | 0.14 5.04 475 | 5.00 | 34.55 | 0.00 | 0.32 10.00 | Thoa
105.99 | 22.39 1.00 4.37 90.23 31.00 | 0.14 3.21 475 | 5.00 | 21.84 | 0.00 | 0.21 10.00 | Thoa
101.14 | 17.54 1.00 3.42 90.23 31.00 | 0.14 2.52 475 | 5.00 | 17.10 | 0.00 | 0.17 10.00 | Thoa
C9 103.17 | 19.57 1.00 3.82 90.23 31.00 | 0.14 2.81 475 | 5.00 | 19.09 | 0.00 | 0.18 10.00 | Thoa
105.99 | 22.39 1.00 4.37 90.23 31.00 | 0.14 3.21 475 | 5.00 | 21.84 | 0.00 | 0.21 10.00 | Thoa
101.14 | 17.54 1.00 3.42 90.23 31.00 | 0.14 2.52 475 | 5.00 | 17.10 | 0.00 | 0.17 10.00 | Thoa
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6.6. Tinh toan va cAu tao dai coc:

6.6.1. Kiém tra theo so do choc thing truc tiép

Chon chiéu cao lam viéc cua dai ho = 4m.

Chiéu cao lam viéc cua dai dugc xac dinh tur diéu kién:

Khi b < b, + 2h, thi Py, < (be + b)hokR

Khib > b, + 2h, thi Py, < (b + hy)hokRy

Trong do:

be (m): Bé rong tiét dién cot.

b (m): Canh day dai song song voi be.

Pnp (kN): Tong noi luc tai dinh cac coc nam giita mép dai va mép ling thé

choc thung, vi ¢6 4 coc nén khong cd coc nao nam gitra ca 2 nén Pnp = 0 kN,

k: Hé s d6 nghién cua mat phang pha hoai phu thudc vao chi sb ¢/ho tra bang

4.12 voi ¢ 1a khoang cach tir mép cot dén mép hang coc dang xét.

Bang 6.17: H¢ s6 dé nghién ciia mdt phang phd hoai

cho| 2 1 109081(07/06]05]04)|03]02

K 107510.7510.79]10.84109|097|1.05|1.14|1.25|1.38

Rk (KN/m?): Strc chiu kéo cua bé tong B30 = 1150 kN/m?.

Bang 6.18: Kiém tra khd néng choc thung coc

Kich thudc cot Tinh toan choc thung
Tén
6t be hc | ho C c/ho bc + 2 ho K Pnp | Kitra
. m m m m m kN

4 | 1375 | 0.3438 8.3 1.1494 | o | Thoa
4 | 1375 | 0.3438 8.3 1.1494 | o | Thoa

C2 0.3 0.7 | 4| 1.375 | 0.3438 8.3 1.1494 | o | Thoa
4 | 1375 | 0.3438 8.3 1.1494 | o | Thoa
4 | 1.375 | 0.3438 8.3 1.1494 | o | Thoa

Wl 5 55 | 4] 13 0.325 13 1.1625 | 0 | Thoa
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Thoa

41 13 0.325 13 1.1625 | 0
4| 13 0.325 13 1.1625 | 0 | Thoa
4| 13 0.325 13 1.1625 | 0 | Thoa
4| 13 0.325 13 1.1625 | 0 | Thoa
4 | 135 | 03375 9 1.1538 | 0 | Thoa
4 | 135 | 03375 9 1.1538 | 0 | Thoa

C5 1 1.6 | 4| 135 | 0.3375 9 1.1538 | 0 | Thoa
4 | 135 | 03375 9 1.1538 | 0 | Thoa
4 | 135 | 03375 9 1.1538 | 0 | Thoa
4 | 135 | 03375 8.6 1.1538 | 0 | Thoa
4 | 135 | 03375 8.6 1.1538 | 0 | Thoa

C9 0.6 08 | 4| 135 | 0.3375 8.6 1.1538 | 0 | Thoa
4 | 135 | 03375 8.6 1.1538 | 0 | Thoa
4 | 135 | 03375 8.6 1.1538 | 0 | Thoa

6.6.2. Kiém tra phd hogi trong mdt phing nghiéng

Chiéu cao lam viéc ho cua dai dugc xac dinh theo diéu kién sau:

Khi h < h, + 2h, thi P,, < h.hg. Ry

Khih > h, + 2h, thi Py, < (h + ho)hoR

Trong do:

he (m): Bé dai tiét dién cot.

h (m): Canh day dai song song voi he.

Pnp(kN): Tong ndi luc tai dinh cac coc ndm & mép mit phang nghién theo 2
phuong x, y Vi ¢o 4 coc nén nghién theo x ¢ coc B, D va theo y ¢6 2 coc
A, B.
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Rk (KN/m?): Strc chiu kéo cua bé tong B30 = 1150 KN/m?,

Bang 6.19: Kiém tra phd hoai trong mdt phang nghiéng

Kich thudc cot Tinh toan pha hoai trén mp nghiéng
Tén biéu Ktra
ot bc hc hc+hO | Pnp kién ho
m m m kN
4.7 |4059.2| 0.1878 | Thoa
4.7 |4059.2| 0.1878 | Thoa
C2 0.3 0.7 47 |3495.4| 0.1617 | Thoa
47 |3272.4| 0.1514 | Thoa
47 |4059.2| 0.1877 | Thoa
9.5 | 5710 | 0.1307 | Thoa
9.5 |5535.5| 0.1267 | Thoa
W1 5 5.5 9.5 |5126.6| 0.1173 | Thoa
9.5 |5574.1| 0.1276 | Thoa
9.5 |5281.2| 0.1209 | Thoa
56 |9167.6| 1.2858 | Thoa
56 |8064.8| 1.1311 | Thoa
C5 1 1.6 56 |8978.6| 1.2593 | Thoa
56 |8978.6| 1.2593 | Thoa
56 |8757.6| 1.2283 | Thoa
C9 0.6 0.8 4.8 |5384.5| 02439 | Thoa
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48 |4684.8| 02122 | Thoa
48 149934 | 02262 | Thoa
48 |5384.5| 02439 | Thoa
48 |4684.8| 02122 | Thoa

6.6.3. Tinh todn cot thép theo so dé chiu uén dai coc

Viéc tinh toan dai chiu un dugc tién hanh theo trj s6 moment tai cac tiét dién thang

dtrng cua dai & mép cot

Ay cAL 1A e , Y VTV, , Mi—111-
Dién tich tiét dién ngang cot thép tai tiét dién tinh toan: Ay > ——— (m?)

Moment tuong tng Vi mat ngam: 1-1:

M, = z P, .1y (kN.m)

Moment tuong g vai mat ngam II-11:

Mij—nn = Z Pg.rz (kN.m)

Trong do:

0.9.Rshg

e Py (kN): Tai trong tinh toan tai dinh coc bén phai tiét dién I-1.
e Py (kN): Tai trong tinh toan tai dinh coc bén dudi tiét dién II-11.

e 11 (m): Khoang cach tir tim coc dén tiét dién I-I.

e 11 (m): Khoang cach tir tim coc dén tiét dién I-I.

~Thép II-II

“Thép |-
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Bang 6.20: Tinh todn cot thép dai chiu uén

KT cot Tinh toan cdt thép theo udn phang
z(e)? bc | he | Irix | X008 | rl [ r2 | MI-I M“”' ASI)(" As (I-]) dai i}lleo; AS;I()”' As (I-ID) déi | Chon
m m KN KN m | m | kNm | kNm | cm2 cm2 mm2 cm2 thep
2706.1 | 2706.1 | 0.6 | 3 |1623.7 | 8118.4 | 15.931 79.65
2706.1 | 2706.1 | 0.6 | 3 |1623.7 |8118.4 | 15.931 79.65
C2 0.3 | 0.7 {2330.22330.2 0.6 | 3 |1398.1|6990.7 | 13.718 15.93 10225 68.59 79.65 10925
2181.6 | 2181.6 | 0.6 | 3 |1308.9 | 6544.7 | 12.843 64.21
2706.1 | 2706.1 | 0.6 | 3 |1623.7 | 8118.3 | 15.931 79.65
3806.7 | 3806.7 | 0.6 | 3.8 | 2284 | 14465 | 22.41 141.93
3690.4 | 3690.4 | 0.6 | 3.8 | 2214.2 | 14023 | 21.725 137.59
W1 5 55 13417.8|3417.8 | 0.6 | 3.8 | 2050.7 | 12987 | 20.12 22.41 10225 127.43 141.93 2225
3716 | 3716 | 0.6 | 3.8 |2229.6 | 14121 | 21.876 138.55
3520.8 | 3520.8 | 0.6 | 3.8 | 2112.5 | 13379 | 20.727 131.27
6111.7 | 6111.7 | 0.8 | 3.8 | 4889.4 | 23225 | 47.973 227.87
5376.5 | 5376.5| 0.8 | 3.8 | 4301.2 | 20431 | 42.202 200.46
C5 1 1.6 | 5985.7 | 5985.7 | 0.8 | 3.8 | 4788.6 | 22746 | 46.984 47.97 1825 223.17 227.87 1825
5985.7 | 5985.7 | 0.8 | 3.8 | 4788.6 | 22746 | 46.984 223.17
5838.4 | 5838.4 | 0.8 | 3.8 | 4670.7 | 22186 | 45.827 217.68
3589.7 |1 3589.7 | 0.8 | 3 |2871.8| 10769 | 28.177 105.66
3123.2 |1 3123.2 (0.8 | 3 |2498.6 | 9369.6 | 24.515 91.93
C9 06 | 0.8 | 3329 | 3329 |0.8| 3 |2663.2|9986.9 | 26.13 28.18 16525 97.99 105.66 16225
3589.7 | 3589.7 | 0.8 | 3 |2871.8| 10769 | 28.177 105.66
3123.2 | 3123.2 | 0.8 | 3 | 2498.6 | 9369.6 | 24.515 91.93
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CHUONG 7: CHUYEN PE UNG DUNG TIN HQC TRONG XAY DUNG.

7.1. Muc tiéu va pham vi nghién citu ciia chuyén dé

Két cdu BTCT 1a loai két ciu duoc st dung kha phd bién cho céc cong trinh xdy dung. Két ciu
chiu uén (chu yéu 1a dam, san, cac tudng chin...) duoc tinh toan, bao gdm viéc xac dinh kich thuéc,
lya chon vat liéu va bd tri vat liéu dé dam bao nhiéu trang thai gidi han. Trong cac trang thai gidi han
c6 trang thai gii han pha hoai (ULS) lién quan dén do bén va trang thai gidi han st dung (SLS) lién
quan dén cac van dé vé do vong, tan sd dao dong, nut cua két cAu. Cac tinh toan nay dua vao cac
nguyén 1y co hoc vé vat liu, trong d6 can thiét phai xét dén cac mé hinh lam viéc cua két cau va cua
vat liéu. Vat liéu bé tong chir yéu van 1a vat lidu 1am viéc chiu kéo kém va chiu nén tét va do d6 do
bén kéo thuong dugc bo qua trong tinh toan. Bé tong 1am viéc dan hdi véi ang suat nén trong bé tong
khi nho hon gia tri 0.4 dén 0.45 gia tri cuong do pha hoai 16n nhat. O ngoai giai doan nay, bé tong
lam viéc phi tuyén va d6 cing giam dan dén khi dat cudng do cao nhat rdi chuyén sang giai doan giam
yéu [1-3]. Cbt thép str dung trong xay dung thudng 13 thép thanh can néng, lam viéc dan hoi tuyén
tinh khi ang suat trong thép nho hon gidi han chay rdi chuyén qua giai doan chay déo, sau d6 1a tai
bén dén khi dat cuong d6 16n nhat va cudi cung 1a chuyén sang giai doan giam yéu [2]. Trong thuc té
thiét ké va tinh toan ddi voi vat lidu bé tong, cac tinh toan ky thuat thuong khong mé ta ti mi sy 1am
viéc theo dudng cong ung suat bién dang phi tuyén nhu thi nghiém thuc té do tinh phuc tap va ciing
nhu tinh da dang, tinh thay ddi theo diéu kién san xuat, thi cong. Vi vdy cac phuong phép tinh toan
k¥ thuat thuong dya trén mot s6 mé hinh don gian hon va thién vé an toan dé phuc vu cong tac tinh
toan duoc nhanh chéng ma van dam bao do an toan, tinh kinh té nhu mong muén. C6 hai gia thiét
thuong gap dé tinh toan cudng d6 chiu udn va kha nang khang nit caa mat cit BTCT chiu udn 1a (i)
gia thiét lién quan dén ung xir caa két cau, trong do co gia thiét quan trong 1a gia thiét bién dang phang
va (ii) 1a gia thiét lién quan dén &ng suat phan bo trén vat liéu. Gia thiét thir hai lién quan dén mé hinh
1am viéc cua vat liu, tirc 12 mo hinh quan hé giita tng sut va bién dang.

Céc tinh toan k¥ thuat trong thiét ké két cau BTCT ¢ Viét Nam hién tai st dung chu yéu tiéu
chuan quéc gia TCVN 5574-2018 [2] ciing nhu tham khao mot s6 tiéu chuan tién tién nhu Eurocode
2 [1], ACI 318 [4] hién tai dugc thyuc hién chu yéu dua vao gia thiét vé mat cat phang (mat cat trudc
khi pha hoai phang thi sau khi pha hoai ciing phang). Lién quan dén gia thiét vé mo hinh Gng suat
trong vat lidu, cac tiéu chuan tinh todn déu gia thiét va huéng dan ap dung mé hinh khéi @ng suat
chir nhat Whitney [5] ddi véi vat liéu bé tong. Bong thoi cac tiéu chuan ciling gia thiét diéu kién pha
hoai cua bé tong bao gom gia tri Gtng Suat, gia tri bién dang va chiéu cao khdi (ng suat nén. TCVN
5574- 2018 gia thiét ¢ trang thai pha hoai, tng suit trong bé tong dat cudng do chiu nén Ry va bién
dang dat gid trj 0.0035. Eurocode 2 quy dinh twong tng cac gia tri tng suat, bién dang cua bé tong

dat gia tri fo va 0.0035. Tiéu chuan ACI 318 quy dinh céc gi tri nay twong ung 1a ¢ va 0.003. Chiéu
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cao cua khdi tng sut chir nhat trong bé tong phu thudce vao cap bén cia bé tong va thuong tir 0.8 dén
0.85 gié tri ciia ving nén. Pong thoi, dé tinh toan cudng do chiu nén cua bé tong, cot thép du 1a phan
bd khéac nhau ciing dugce quy doi vé mot vi tri tuong duong Vé mo men tinh cua cét thép dbi vai mot
truc nao d6 ké ca ¢ ving nén va ving kéo. Ngoai ra, gia tri ttng suit trong cdt thép déu dat gi tri gidi
han chay Rs (d4i véi ving kéo) va Rs d6i véi vung nén. Cac gia thiét nay giup viéc tinh toan duoc
thuan loi va phu hop voi da sd cac cdu kién dam, san chiu udn thong dung trong cac két cau BTCT
dan dung, cong nghiép va giao thong. Trong tinh toan thuc hanh, cac phan mém, bang tinh ciing duoc

thiét 1ap dya trén cac gia thiét nay.
7.2. Gigi thigu vé ngén ngir 13p trinh

C# 1a mot ngdn ngir 1ap trinh huéng ddi twong do Microsoft phat trién, dong vai trd quan trong
trong ké hoach xay dung nén tang .NET. Tén ngdn ngit theo cach goi ciia Microsoft c6 kém theo ky
tu "thdng" (#), nhung theo tiéu chudn ECMA chinh thirc, ngdn ngit ndy duoc goi 1a "C#" — chi bao
gom ky tur sd.

C# duoc xay dung dua trén nhitng tinh hoa ctia cac ngon nglr nhu C++, Java va Visual Basic.
Microsoft mé ta C# 1a su can bang gitta sic manh cua C++, sy don gian cua Visual Basic, tinh truc
quan cua Delphi, va sy hién dai cua Java. Nguoi dirng sau thiét ké ciia C# 1a Anders Hejlsberg — kién
tric su phan mém ndi tiéng, tirng tao ra Turbo Pascal, Delphi, J++ va Windows Foundation Classes
(WFC).

Pac trung cua C#
Ngbn ngit thuan huéng déi twong: Moi thir trong C# déu dugc xem 1a dbi tuong.

C phap don gian: C# chi bao gom khoang 80 tir khoa va hon muoi kiéu dit liéu dung sin, giup
ngudi hoc dé tiép can.

HO tro lap trinh huéng thanh phan: Cung cap cic tinh niang nhu thudc tinh (Property), su kién
(Event), gitp phat trién tng dung theo mo hinh component.

Han ché con tro: C# khong khuyén khich ding con tro nhu trong C++, va chi cho phép st dung

trong khéi ma duoc danh dau 1a "unsafe".

Tu dong quan 1y bo nhé: C# tich hop Garbage Collector giup thu hdi bo nhé khong con st dung,
tranh ro ri bo nho.

Loai bo da ké thira: C# khong hd trg da ké thira 16p nhu C++, thay vao d6 sir dung co ché giao
dién (interface).

U'u diém néi bat
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Gan giii véi cac ngdn ngir phd bién: Nguoi co kinh nghiém voi C++, Java hoic Pascal s& dé dang
tiép can C#.

Ké thira wu diém, cai tién nhugc diém: C# khac phuc nhiéu han ché caa C/C++, dic biét 1a viéc
Xt ly con tro va cac hi¢u ng phu khi lap trinh.

Pon gian, dé hoc: Véi s6 lugng tir khoa it va cau trac rd rang, C# phu hop cho ca ngudi méi hoc
va lap trinh vién chuyén nghiép.

Hé sinh thai manh: C# duoc hd trg boi .NET Framework/.NET Core véi kho thu vién phong phu,
cong cu phat trién manh mé.

Tinh linh hoat cao: C# thich hop cho nhiéu loai ttng dung — tir desktop, web dén mobile va game
(qua Unity).

Nhuwoc diém

Phu thudc nén taing Windows: Du .NET Core di mo rong hd tro da nén tang, nhiéu wng dung C#
truyén théng van gin chat véi Windows.

Kha ning thao tic phan ctiing han ché: So véi cac ngdn ngir cap thap nhu C/C++, C# khong t6i wu
cho lap trinh hé thong hoic twong tac truc tiép véi phan cing.

Tai sao van nén chon C#

Maic du ton tai mot vai han ché, nhung C# van 1a lva chon 1y tuong cho nhiéu nha phat trién vi
nhiing 1y do sau:

+ C# don gian, d& hoc va dé phat trién.

+ C# hién dai, lién tuc duoc cap nhat vai cac tinh nang méi.

+ C# manh mé va linh hoat, phu hop véi nhiéu loai du an.

+ C# mang trong minh sitc manh cua nhiéu ngén ngit noi tiéng.

+ Cong dong nguoi dung déng dao va sy hd trg manh mé tir Microsoft.

Két luan: M&i ngdn ngit 1ap trinh déu c6 vu va nhugc diém riéng. Tuy nhién, C# dang dan khang
dinh vi thé cia minh nhu mot ngdén ngir da ning, co thé thay thé hoac két hop tot voi cac ngon ngir
khac trong nhiéu linh vyc lap trinh hién dai.

7.3. Swcan thiét phai xdy dwng phan mém

Trong thyc té thiét ké két cAu hién nay, c6 nhiéu loai két cdu co chiéu cao 16n nhung c6 chiéu day
nho, vi du nhu cac cau Kién vach phia trén ctia Cira cac 6 thang may trong cong trinh nha cao tang, cac
két cAu dam-vach két hop. Trong cac két cau nay, thép duoc b tri nhiéu Iép va ciing khéng hoan toan
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tap trung & cac bién dam ma dugc b tri phan bd theo chiéu cao. Do dé viéc sir dung gia thiét tinh
toan nhu trinh bay & trén s& khong con phu hop. Trong tinh toan can phai xem xét dén sy phan bd nay
khién cho cac cbt thép khong dong thoi xay ra bién dang déo va cing dat cudng do tinh toan R. hoic
R... Phan mém nay trinh bay so sanh tinh toan giita hai cach tiép can ciing nhu xay dung mot chuong
trinh tinh toan gitp cac k¥ su thuc hanh cé thé xac dinh mot cach nhanh chéng cudng d6 khang udn
cuia ddm BTCT c6 cbt thép phan bd theo chiéu cao cua cau kién.

7.3.1. Muc tiéu can dat dwoc
Phan mém nay trinh bay so sanh tinh toan gitta hai cach tiép can ciing nhu xay dung mot chuong
trinh tinh toan gitp cac k¥ su thuc hanh cé thé xac dinh mot cach nhanh chéng cudng d6 khang udn
cuia ddm BTCT c6 cbt thép phan bd theo chiéu cao cua cau kién.

7.3.2. Céng thirc cét l6i

Céc cong thire tinh toan va gia thiét dién giai dudi ddy duoc tom tit theo TCVN 5574-2018 [2].
Theo d6 tinh toan kha ning chiu ubn cta ciu kién bé tong cdt thép cé thé thuc hién theo hai phuong
phap. Phuong phép thir nhat 13 tinh toan theo ndi luc gidi han (phuong phap truyén théng). Phuong
phap thir hai 12 tinh toan theo mé hinh bién dang phi tuyén.

Khi tinh toan kha ning chiu uén theo noi lrc gii han, c6 mot sb gia thiét sau:

Toan bo thép dugc dit tai mot diém ¢ trong tam thép twong ng cua ving kéo/ ving nén.

O trang thai gidi han pha hoai, toan bo thép nén va thép kéo déu chay déo.

Bé tong dat cuong do tinh toan R, va phan bd trén 80% chiéu cao viing nén (mé hinh Whitney);

Tir d6 ¢6 cong thirc xac dinh chiéu cao ving chiu nén:

_ Rsﬂs - RSEA;'

T R,b

va cong thirc xac dinh mo men khang udn:

M, = R bx(h,—0,5x) + R__A.(h; —a')
Trong cac cong thurc trén, b 1a chiéu rong mat cat, k 1a chiu cao, h, 1a chiéu cao c6 hiéu doi véi

cbt thép chiu kéo, a va a’ 13 luot 1a khoang cach tir trong tAm cbt thép vung kéo, viung nén dén mép
kéo, mép nén cua mit cit. R., R.. lan luot 13 cudng d6 chiu kéo va chiu nén tinh toan cua cdt thép;

A_. A, lan luot 12 dién tich thép kéo va thép nén.

Trong thuc té c6 mot s6 truong hop, vi du nhu cac dam co chiéu cao Ién va chiéu rong nho thi
cot thép dugc bb tri theo nhiéu 16p trén chiéu cao mat cat, khi d6 khong dé dang xac dinh ngay tir dau
thép nao chiu kéo va thép nao chiu nén ciing nhu viéc cho rang tat ca cot thép déu bi chay déo s&
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khong con chinh xac. Vi vay, sir dung phuong phap phan tich phi tuyén s& phan dnh chinh xac hon
két qua tinh toan. Phuong phép nay sir dung mot sé gia thiét sau day [2, trang 64, muyc 8.2.7]:

Gia thiét tiét dien phang: Su phan bd bién dang twong ddi ciia bé tong va cbt thép theo chiéu cao
tiét dién cau kién duoc 13y theo quy luat tuyén tinh;

Quan hé giira (g suat doc truc va bién dang twong dbi cua bé tong va cta cot thép duoc Iy theo

céc biéu dd bién dang cua bé tong va cot thép;
Bo qua kha nang lam viéc chiu kéo cua bé tong.

Déi véi cbt thép, hai mo hinh quan hé tng suat — bién dang dudi ddy gdm mo hinh hai doan thang
va mb hinh 3 doan thing theo cic phuong trinh dudi day [2, trang 49]:

Mo hinh hai doan thang:
Khi 0<eg, <&y . (Eq,
2 J_‘-'n' = ES' ES‘ 3)
Mo hinh ba doan thang:
Khi e,<e <6,
JS' = RS‘
Khio<e, <e,:0, =¢.E, (Eq,
Khi g4 < &, < £, :4)
o, =[(1-%2) 2=+ 2R, < 1R,

Trong céc cong thic (Eq,  3) va (Eq,  4), £, ==+ 0.002

, E.=200000MPa 13 mo dun dan hoi cua thép, R. 1 cudng do tinh toan chiu kéo cua thép; gia
tri (ing suat o., lay bang 0.9R, con gié tri Gtng Suét o., lay bang 1.1R_ ; gia tri bién dang twong ddi e.,
= 0.9R,/E,, bién dang =, = 0.015.

7.4. Xay dwng phan mém

Trong phan mém tinh toan ndy, ching ta van ap dung gia thiét nhu & phuong phép tinh theo noi
luc giGi han d6i vai vat liéu bé tong. Do 13 & trang thai pha hoai do udn, tng suat trong bé tong dat
cudng do tinh toan R, va phan bd déu trén chiéu cao quy ddi a = 0.8¢ trong d6 ¢ 1a chiéu cao ving
bé tong chiu nén. Con lai, tng xir cua cot thép duge nghién ctru theo hai moé hinh cia TCVN 5574-
2018.

Pé tinh toan dugc mo men khang udn M,,, can thiét phai tim vi tri cta tryc trung hoa. Trong
phuong phap tinh toan theo noi luc gidi han, truc trung hoa dugc tinh toan mét cach twong minh theo
cong thic (Eq, 1). Tuy nhién trong trudng hop tinh toan theo mé hinh phi tuyén, vi tri truc trung hoa
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1a an s6 va can phai tim dya trén diéu Kién cin bang sau: ¢ trang thai pha hoai, tong luc doc trong
thép va trong bé tong bang 0. Do d6 dé tim x, c6 thé dung phép thir dan cho dén khi diéu kién cin
bang thoa man.

Vung nén
b g £ = 0.0035 Ry

° ‘/ 3 «—f G, = 0.8bhcR,
-~
¢ -
L1 =
® >
h
. BR—
)"(‘ ¢ r
@ . I
Yi
(-] I
@ \ 3

(a) (h) (c)
Hinh 7.1. M6 hinh tinh toan (ng suat, bién dang va luc trong cac thanh phan vat liéu cia mat cit
BTCT ¢ trang thai pha hoai. (a) So hoa mat cat va toa do bd tri thép; (b) So dd bién dang phang;
(¢) Luc trong thép va bé tong trong d6 bé tong khi pha hoai dat cudng do Rb phan bd déu trén
chiéu cao 0.8c.
Véi gia thiét ndy, em dé Xuét cac bude tinh toan sau day dé tim vi tri tryc trung hoa va md men

khang uén:
Chia dam thanh n doan déu nhau,
Av = h/n,

Lap cac toa d¢ gia dinh cua truc trung hoa 1d 5,7 = 4y x j trong d6 j 1a bién s6 chay tr 0 d&én n

chiéu cao viing nén tuong tng la ¢, n
Tinh toan bién dang cuia thanh thép i dwa vao toa do v, ciia chiing theo hinh 2(b) dua theo quan hé

toan hoc:

(i Eq, 5
(i _}’Eﬂ'}’:‘x (Eq. 5)
=i - C(_;.'} Eeu

Tinh toan (ng suat cia thép twong ung v4i quan hé gitra bién dang va (g suat ¢ hinh 2 va nhan
g suat véi dién tich thanh thép dé dugc luc twong ung. Tinh luc trong thép P.; nhu hinh 2(c) va
tong TP.; clia chiing.

Tinh tdng cua lyc trong bé tong ¢ 7 theo hinh 2(c).
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Tinh hiéu €9 — P néu hieu nay = 0 thi ¥'” 1a nghiém cin tim, tac 1a toa d¢ cua
truc trung hoa. Néu hiéu nay khéc 0 thi quay lai budc 2.

Tinh toan moé men khang uén theo cong thire (Eq, 6):

M, =Y Pox(h=5-v) (Eq 6

Véi cac bude tinh toan & trén, trong thuc té rat kho dat dugc diéu kién

c; — L P_, = 0. Mat khéc trong qu4 trinh tinh toan, cac tac gia nhan thay quan hé gitra gia tri

(@ —xp”) va gid tri toa do gi dinh ¥.: 1a mot duong cong don diéu, do do cach thic tinh

toan dugc dé xuat nhu sau, duoc goi 1a phuong phap thu hep khoang: Kiém tra tich s6 & budc thi
(j — 1) va budc thir j dé du doan vung nghiém:

néu tich so: [C':;'—ib _y Fﬂ::z_-:"_l}) y (c':»"} _y p;z_-;":') ~ o thinghiém y,_ s& nam trong khoang

v~ va (. Tir day ta lai chia khodng gitta ,,t-» vay” ra thanh rét nhiéu khoang nho mot lan
nita dé tr do tim dugc khoang nghiém nhé hon va c6 thé lay gan dung gia tri & dau khoang nghiém &
vong do tim 1an 2 hoic 3,
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FLEXURAL RESISTANCE CAPACITY OF

7.4.1. So do thudt todn va dogn ma xdy dung phan mém

Thiét ké giai thuét tong thé cia toan by chwong trinh

REINFORCED CONCRETE BEAMS ACORDING
TO TCVN 5574:2018

\

GENERAL INTRODUCTION

» Reinforced concrete structures
and standards
« ULS, SLS, material models

v

LIMIT STATE METHOD
(TRADITIONAL ULS)
+ Whitney concrete
model
« Assumes steel yields
fully and plastically

COMPARISON OF TWO METHODS FOR
CALCULATING FLEXURAL MOMENT

NON-LINEAR
ANALYSIS
« Bilinear material model
« Trilinear stress-strain
distribution
« Neutral axis is an
unknown to be solved

J

v

& stress
Force equilibrium
Compute M = 2 (F, xd.)

ALGORITHM FOR FINDING NEUTRAL AXIS
& FLEXURAL MOMENT

Discretize cross-section vertically
Iteratively guess the neutral axis —compute strain

~

Y

PYTHON-BASED CALCULATION PROGRAM
+ RESULT ILLUSTRATION

[ CONCLUSION |

Hinh 7.2. So' do
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7.4.2. Poan mi xdy dwng phan mém
using System;
using System.Data;
using System.Text;
using System.lO;
using OfficeOpenXml,;
using System.Collections.Generic;
using System.L.ingq;

using static System.Runtime.InteropServices.JavaScript.JSType;

namespace DOTNET
{
Il L6p dinh nghia thong sb cot thép
class Thep
{
public double D_Steel { get; set; } // Dudng kinh cbt thép
public double N_Steel { get; set; } // Sb thanh cbt thép
public double Y_Steel { get; set; } // Khoang cach tir c6t thép dén mép dam
public double As => Math.Pl * N_Steel * Math.Pow(D_Steel, 2) / 4; // Tiét dién cét thép

/I Lép dinh nghia thong s6 dam bé tong cbt thép

class RCBeam

{
public double Rb { get; set; } / Cuong d6 chiu nén cua bé tong
public double Eb { get; set; } // M6 dun dan hoi ciia bé tong

public double Rs { get; set; } // Cuong do chiu kéo cua thép
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public double Rsc { get; set; } / Cuong do chiu nén cua thép
public double Es { get; set; } // Mo dun dan hoi cta thép
public double b { get; set; } // Chiéu rong dam

public double h { get; set; } // Chiéu cao dam

public List<Thep> Theps { get; set; } / Danh sach cét thép

/I Lép chira dit liéu ¢ng suat va bién dang

class Data

{
public double Stress { get; set; }
public double Strain { get; set; }
public double NeutralAxis { get; set; }

class Force

{
public double NeutralAxis { get; set; }
public double F { get; set; }

class Program

{
// Danh sach luu két qua di lidu
static List<Data> dataStress_strain_Steel2 = new List<Data>();
static List<Data> dataStress_strain_Steel3 = new List<Data>();

static List<Data> dataStress_strain_Concrete3 = new List<Data>();
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static List<Force> dataforce = new List<Force>();

static double x = 0;

static double Mu = 0;
// Phuong thirc kheoi tao dir liéu mau
static RCBeam InitializeBeamData()
{
List<Thep> theps = new List<Thep>
{
new Thep(){D_Steel =22, N_Steel =7, Y_Steel = 1550},
new Thep(){D_Steel =22, N_Steel =8, Y_Steel = 50},

/Inew Thep(){D_Steel = 22, N_Steel = 3, Y_Steel = 1550},
/Inew Thep(){D_Steel = 22, N_Steel = 2, Y_Steel = 1500},
/Inew Thep(){D_Steel = 20, N_Steel = 2, Y_Steel = 1450},
[Inew Thep(){D_Steel =22, N_Steel = 2, Y_Steel = 150},
[Inew Thep(){D_Steel =22, N_Steel = 3, Y_Steel = 100},
/Inew Thep(){D_Steel =22, N_Steel = 3, Y_Steel = 50},

/Inew Thep(){D_Steel =22, N_Steel = 3, Y_Steel = 1550},
[Inew Thep(){D_Steel =22, N_Steel = 2, Y_Steel = 1500},
[Inew Thep(){D_Steel = 20, N_Steel = 2, Y_Steel = 1450},//
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 700},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 550},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 400},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 250},
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/Inew Thep(){D_Steel =22, N_Steel = 2, Y_Steel = 150},
[Inew Thep(){D_Steel = 22, N_Steel = 3, Y_Steel = 100},
/Inew Thep(){D_Steel = 22, N_Steel = 3, Y_Steel = 50},

/Inew Thep(){D_Steel =22, N_Steel = 3, Y_Steel = 1550},
/Inew Thep(){D_Steel =22, N_Steel = 2, Y_Steel = 1500},
/Inew Thep(){D_Steel = 20, N_Steel = 2, Y_Steel = 1450},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 1300},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 1150},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 1000},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 850},
/Inew Thep(){D_Steel =12, N_Steel = 2, Y _Steel = 700},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 550},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 400},
/Inew Thep(){D_Steel = 12, N_Steel = 2, Y_Steel = 250},
/Inew Thep(){D_Steel =22, N_Steel =2, Y_Steel = 150},
[Inew Thep(){D_Steel =22, N_Steel = 3, Y_Steel = 100},
[Inew Thep(){D_Steel =22, N_Steel = 3, Y_Steel = 50},

return new RCBeam
{

Rb=17,

Eb = 32.5e3,

Rs = 350,

Rsc = 350,

Es = 200000,
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b = 200,
h = 1600,
Theps = theps
b
}

static void Main(string[] args)

{
Console.OutputEncoding = Encoding.UTFS8;

// Puong dan file xuat két qua
string filePath_Force = args.Length > 0 ? args[0] : "Force.xIsx";

string filePath_Stress Steel Strain_Bi Linear = args.Length > 0 ? args[0]
"Stress_strain_Steel Bi_linear.xIsx";

string filePath_Stress Strain_Steel Tri_Linear = args.Length > 0 ? args[0]
"Stress_strain_Steel Tri_linear.xIsx";

string filePath_Stress Strain_Concrete Tri_Linear = args.Length > 0 ? args[0] :
"Stress_strain_Concrete_Tri_linear.xlsx";

// Tao dit lieu mau

RCBeam beam = InitializeBeamData();

Console. WriteLing("#*#*#3#k343%% Trpgng hop tinh toan ** ¥ ¥k kskxskxsixm),

// Tinh toan va luu két qua
Neutral AxisPosition(beam, UltimatelnternalForce);
Neutral AxisPosition(beam, NonlinearDeformation_2);

Neutral AxisPosition(beam, NonlinearDeformation_3);
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/INeutral AxisPosition_2(beam, NonlinearDeformation);

/1 Ghi két qua ra file Excel

ExportForceToExcel(filePath_Force);
ExportStrain_Stress_ToExcel_2(filePath_Stress_Steel_Strain_Bi_L.inear);
ExportStrain_Stress ToExcel 3(filePath_Stress_Strain_Steel Tri_Linear);

ExportStrain_Stress ToExcel 4(filePath_Stress_Strain_Concrete_Tri_Linear);

}
// M6 hinh ting suat - bién dang cua thép (2 duong thang)
static double Stress_Steel Bi_Linear Model(double Rs, double Es, double strain)

{
double yieldStrain = (Rs / ES) ;

if (strain >= yieldStrain && strain <= 0.015)
{

return Rs;

}
If (strain < yieldStrain)

{

return Es*strain;

¥

return Rs;

//M6 hinh &g suét - bién dang cua thép (3 duong thang)
static double Stress_Steel Tri_Linear_Model(double Rs, double Es, double strain)

{
double strain_s0 = (Rs / Es)+0.002;
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double strain_s1 =0.9 * (Rs/ Es);
double strain_s2 = 0.015;

double stress s1=0.9 * Rs;

double k1 = stress_s1/Rs;

double k2 = strain - strain_s1,;

double k3 = strain_s0 - strain_s1;

double stress s2 =Rs * (k1 + (1 - k1) * (k2 / k3));

if (strain >= 0 && strain < strain_s1)

{

return Es * strain;

¥

else if (strain >= strain_s1 && strain <= strain_s2)

{
if (stress_s2 > 1.1 * Rs)

{
return 1.1 * Rs;

else

return stress_s2;

¥

else return 1.1 * Rs;
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// M6 hinh tng suat - bién dang cua bé tong (3 doan thang)
static double Stress_Concrete_Tri_Linear_Model(RCBeam beam, double strain)

{

// Cac gia tri bién dang va @ng suét cho bé tong

double strain_b2 = 0.0035; // Giéi han bién dang cudi cing
double stress_b1 = 0.6 * beam.Rb; // Ung suat tai diém b1l
double strain_b0 = 0.0030; // Giéi han bién dang tai diém b0
double strain_b1 = stress_b1 / beam.Eb; // Bién dang tai diém bl
// Kiém tra va tinh tng suat
It (strain <= strain_b1 && strain >=0)
{
return beam.Eb * strain; // Phan dau cia mo hinh: &ng suat ty 18 vai bién dang
}
else if (strain>strain_b1l && strain < strain_b0)
{
double k1 = stress_b1 / beam.Rb;
double k2 = strain - strain_b1;
double k3 = strain_b0 - strain_b1,;
return beam.Rb * (k1 + (1 - k1) * (k2 / k3)); // Mb hinh phi tuyén giita bl va b0

else

return beam.Rb; // Néu vuot qua strain_b0, ing suat khong thay doi nira
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// Tinh lyc nén bé tong
static double CompressiveConcrete(RCBeam beam, double x)
{
intn = 10;
double deltaX = x / n;
double totalForce = 0;
double y = beam.h - x;
for (inti=1;1<=n;i++)
{
double strain = 0.0035 * ((deltaX * i) - (0.5*deltaX))/x;
double stress = Stress_Concrete_Tri_Linear_Model(beam, strain);
totalForce += stress * deltaX * beam.b;
Mu += stress * deltaX * beam.b * (y + deltaX * i);
}

return totalForce;

// Tinh theo ndi luc gidi han
static double UltimatelnternalForce(RCBeam beam, double y)
{
Mu = 0;
double x = beam.h - y;
var asComp = beam.Theps.Where(t =>t.Y_Steel >y).Sum(t => t.As);
var asTens = beam.Theps.Where(t => t.Y_Steel <=y).Sum(t => t.As);
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var as_c = beam.Theps.Where(x => x.Y_Steel >=vy).ToList();
var as_t = beam.Theps.Where(x => x.Y_Steel < y).ToList();
var asCompl = beam.Theps.Where(t =>t.Y_Steel >=y).Sum(t => t.As);

double a_c =as_c.Sum(x => (beam.h - X.Y_Steel) * X.As) / as_c.Sum(x => X.As);

double a_t=as t.Sum(x => x.Y_Steel * X.As) / as_t.Sum(x => x.As);

double h0 = beam.h - a_t;
Mu = beam.Rb * beam.b * x * 0.8 * (h0 - 0.5 * x * 0.8) + beam.Rsc * asComp1l * (hO -

return beam.Rb * beam.b * x * 0.8 + beam.Rsc * asComp - beam.Rs * asTens;

// Tinh theo bién dang bién dang phi tuyén (2 dudng thiang cua thép)
static double NonlinearDeformation_2(RCBeam beam, double y)

{

double x = beam.h - y;
double compressiveForce = CompressiveConcrete(beam, x);
double tensileSteelForce = 0;
double compressiveSteelForce = 0;
foreach (var bar in beam.Theps)
{
//double Res_1 =0.0035 * ((y - bar.Y_Steel) / y) * ((0.0035*beam.h/x) - 0.0035);
/[double Res_2 = 0.0035 - (0.0035 * (beam.h - bar.Y_Steel) / x);
double Res_2 = (x - beam.h + bar.Y_Steel) * 0.0035 / x;
double Res_1 = (y - bar.Y_Steel) * 0.0035 / x;
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double strain = (bar.Y_Steel <y) ? Res_1: Res_2;
double stress = Stress_Steel Bi_Linear_Model(beam.Rs, beam.Es, strain);
if (bar.Y_Steel <)
{
tensileSteelForce += stress * bar.As;

Mu -= tensileSteelForce * bar.Y_Steel;

else

compressiveSteelForce += stress * bar.As;

Mu += compressiveSteelForce * bar.Y _Steel;

return compressiveForce/* beam.Rb * beam.b * x * 0.8 */+ compressiveSteelForce -
tensileSteelForce;

¥

// Tinh theo bién dang bién dang phi tuyén (3 dudng thang cia thép)
static double NonlinearDeformation_3(RCBeam beam, double y)

{

double x = beam.h - y;
double compressiveForce = CompressiveConcrete(beam, x);
double tensileSteelForce = 0;

double compressiveSteelForce = 0;
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foreach (var bar in beam.Theps)
{
/ldouble Res_1 =0.0035 * ((y - bar.Y_Steel) / y) * ((0.0035*beam.h/x) - 0.0035);
//[double Res_2 = 0.0035 - (0.0035 * (beam.h - bar.Y_Steel) / x);
double Res_2 = (x - beam.h + bar.Y_Steel) * 0.0035 / x;
double Res_1 = (y - bar.Y_Steel) * 0.0035 / x;
double strain = (bar.Y_Steel <y) ? Res_1: Res_2;
double stress = Stress_Steel Tri_Linear_Model(beam.Rs, beam.Es, strain);

if (bar.Y_Steel <)
{

tensileSteelForce += stress * bar.As;

Mu -= tensileSteelForce * bar.Y _Steel;

else

compressiveSteelForce += stress * bar.As;

Mu += compressiveSteelForce * bar.Y_Steel;

return compressiveForce /*beam.Rb * beam.b * x * 0.8*/ + compressiveSteelForce -
tensileSteelForce;

¥

/ISt dung Bisection method chia 2 doan xét
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static void Bisection_Method(RCBeam beam, double a, double b, Func<RCBeam, double,
double> Force)

{

double epsilon = 1;
double ¢ = a;
while ((b - a) > epsilon)
{

c=(b+a)/2

if (Force(beam, a) * Force(beam, c) < 0)

Console.WriteLine("***Bisection***");

Console.WriteLine($"Chia khoang nghiém nam trong khoang [{a + 1}.{b - 1}]");

Force(beam, b);

Console.WriteLine($"Truc trung hoa x = {beam.h - a}-Momen khang uén = {Mu/1e6}");

double x = beam.h-b;
int n = (int)x;
double y = b;
double deltaX = x / n;

double totalForce = 0;
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for (inti=-1;1<=n;i++)
{
double strain = 0.0035 * (deltaX * i) / x;
double stress = Stress_Concrete_Tri_Linear_Model(beam, strain);

dataStress_strain_Concrete3.Add(new Data { NeutralAxis = deltaX *i,Strain =
strain,Stress = stress});

¥

for (inti =0; I <= beam.h; i++)
{
if (i<=y)
{
dataStress_strain_Steel2.Add(new Data
{
Neutral Axis =i,
Strain = (y - i) * 0.0035/ X,
Stress = Stress_Steel Bi_Linear_Model(beam.Rs, beam.Es, (y - 1) * 0.0035 / x)

b
dataStress_strain_Steel3.Add(new Data

{

Neutral Axis = 1,
Strain = (y - i) * 0.0035/ x,
Stress = Stress_Steel Tri_Linear_Model(beam.Rs, beam.Es, (y - 1) * 0.0035 / x)

;i

else
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dataStress_strain_Steel2.Add(new Data
{
Neutral Axis = i,
Strain = 0.0035 - ((beam.h - i) * 0.0035 / x),

Stress = Stress_Steel Bi_Linear_Model(beam.Rs, beam.Es, 0.0035 - ((beam.h - i)
*0.0035/ X))

b
dataStress_strain_Steel3.Add(new Data

{
Neutral Axis =i,
Strain = 0.0035 - ((beam.h - i) * 0.0035 / x),

Stress = Stress_Steel Tri_Linear_Model(beam.Rs, beam.Es, 0.0035 - ((beam.h -
i) *0.0035 / x))

H;

// Xac dinh vi tri truc trung hoa

static void NeutralAxisPosition(RCBeam beam, Func<RCBeam, double, double>
forceMethod)

{
double n = beam.h/4;
double deltaY = beam.h / n;
for (double i =1;i<=n;i++)
{

double x = beam.h - deltaY * i;
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if (forceMethod(beam, deltaY * i) * forceMethod(beam, deltaY * (i - 1)) < 0)
{
Console.WriteLine($" nghiém nam trong khoang [{deltaY * (i - 1)},{deltaY * i}]");

Console.WriteLine($"a = {deltayY * (i - 1):F10} - Can bang noi luc: y =
{forceMethod(beam, deltaY * i)}");

Console.WriteLine($"b = {delta¥ * i:F10} - Can bang noi luc: y =
{forceMethod(beam, deltaY * (i - 1))}");

Bisection_Method(beam, deltaY * (i - 1), deltaY * i, forceMethod);
break;
}

dataforce.Add(new Force { F = forceMethod(beam, deltaY * (i)), Neutral Axis = deltaY
*i});

/1 Xuét dit liéu ra file Excel
static void ExportForceToExcel(string filePath)
{
ExcelPackage.LicenseContext = LicenseContext.NonCommercial;
using var package = new ExcelPackage();
var worksheet = package.Workbook.Worksheets. Add("Két qua");
worksheet.Cells[1, 1].Value ="y";
worksheet.Cells[1, 2].Value = "F";
for (inti =1; i < dataforce.Count; i++)
{
worksheet.Cells[i + 1, 1].Value = dataforce[i].Neutral Axis;

worksheet.Cells[i + 1, 2].Value = dataforce[i].F;
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File.WriteAllBytes(filePath, package.GetAsByteArray());
Console.WriteLine($"Két qua tong hop luc da dugc ghi vao: {filePath}");

static void ExportStrain_Stress_ ToExcel 2(string filePath)

{
ExcelPackage.LicenseContext = LicenseContext.NonCommercial;
using var package = new ExcelPackage();
var worksheet = package.Workbook.Worksheets.Add("Két qua™);
worksheet.Cells[1, 1].Value = "y";
worksheet.Cells[1, 2].Value = "Bién dang";
worksheet.Cells[1, 3].Value = "Ung suat";

for (inti =1; i < dataStress_strain_Steel2.Count; i++)

{
worksheet.Cells[i + 1, 1].Value = dataStress_strain_Steel2[i].Neutral Axis;
worksheet.Cells[i + 1, 2].Value = dataStress_strain_Steel2[i].Strain;
worksheet.Cells[i + 1, 3].Value = dataStress_strain_Steel2[i].Stress;

}

File.WriteAllBytes(filePath, package.GetAsByteArray());

Console.WriteLine($"Két qua Ung suat bién dang cua thép ( Biéu d6 2 duong thang) da
duoc ghi vao: {filePath}");

¥

static void ExportStrain_Stress_ ToExcel 3(string filePath)
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ExcelPackage.LicenseContext = LicenseContext.NonCommercial;

using var package = new ExcelPackage();

var worksheet = package.Workbook.Worksheets.Add("Két qua™);

worksheet.Cells[1, 1].Value ="y";

worksheet.Cells[1, 2].Value = "Bién dang";

worksheet.Cells[1, 3].Value = "Ung suat";

for (inti =1; 1 < dataStress_strain_Steel3.Count; i++)

{
worksheet.Cells[i + 1, 1].Value = dataStress_strain_Steel3[i].Neutral Axis;
worksheet.Cells[i + 1, 2].Value = dataStress_strain_Steel3[i].Strain;

worksheet.Cells[i + 1, 3].Value = dataStress_strain_Steel3[i].Stress;

File.WriteAllBytes(filePath, package.GetAsByteArray());

Console.WriteLine($"Két qua Ung suat bién dang cua thép ( Biéu d6 3 duong thang) da
duoc ghi vao: {filePath}");

¥

static void ExportStrain_Stress_ToExcel_4(string filePath)

{
ExcelPackage.LicenseContext = LicenseContext.NonCommercial;
using var package = new ExcelPackage();
var worksheet = package.Workbook.Worksheets. Add("Két qua");
worksheet.Cells[1, 1].Value ="y";
worksheet.Cells[1, 2].Value = "Bién dang";
worksheet.Cells[1, 3].Value = "Ung suat";
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for (inti=1; i < dataStress_strain_Concrete3.Count; i++)

{
worksheet.Cells[i + 1, 1].Value = dataStress_strain_Concrete3[i].Neutral Axis;
worksheet.Cells[i + 1, 2].Value = dataStress_strain_Concrete3[i].Strain;
worksheet.Cells[i + 1, 3].Value = dataStress_strain_Concrete3[i].Stress;

}

File.WriteAllBytes(filePath, package.GetAsByteArray());

Console.WriteLine($"Két qua Ung suat bién dang cua bé tong ( Biéu d6 3 dudng thang)
da duoc ghi vao: {filePath}");

}
}
}
7.5. Két qua
kst A Rt e T o e D -

T Assasaimiiing: insasngare @ eping sam n = ® '

Hinh 7.3. Két qua iing suat bién dang ciia bé tong theo mé hinh bién dang phi tuyen (3
dwong thang).
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Hinh 7.4. Két qua iing sudt bién dang cua cot thép theo mé hinh bién dang phi tuyén (3
dwong thang).
7.6. Két luan va kién nghi
Khi tinh toan kha nang chiu uén caa dam theo noi luc gisi han, co mot s6 gia thuyét sau:
Chép nhan gia thiét tiét dién thang.
O trang thai gidi han pha hoai, toan bo thép kéo va nén déu chay déo.
Bién dang thd bé tong chiu nén ngoai cuing dat dén gia tri bién dang nén gidi han.

Bé tong vung kéo da nut va khong dugc tinh toan chiu lyc (Bo qua kha nang lam viéc chiu kéo
cua bé tong.

Khi tinh toan kha ning chiu udn cia dam theo mé hinh bién dang phi tuyén, duoc xay dung mot
s6 gia thuyét sau:

Chap nhan gia thiét tiét dién thang.
Biéu d6 bién dang cua bé tong 12 biéu do ba doan thang.
Biéu d6 bién dang cua cét thép 1a biéu do hai hoic ba doan thang.

Bé tong viung kéo da nat va khong dugce tinh toan chiu luc (Bo qua kha nang lam viéc chiu kéo
cua bé tong.

165



V61 phuong phép tinh toan theo ndi lyc gidi han viéc tinh toan xac dinh tryc trung hoa don gian
Rs.As—Rsc.As’
Rb.b
xéc dinh tryc trung hoa theo phwong trinh can biang mé men.

thong qua cong thuc x = , phuwong phap tinh toan theo mé hinh bién dang phi tuyén can

Viéc tim truc trung hoa theo phuong phap mé hinh phi tuyén phuc tap viée “giai tay” tim nghiém

t6n thoi gian va khong chinh xac => Sir dung cac ngdn ngit lap trinh dé tinh toan xur 1y.

Viéc tim nghiém néu x trong khoang tir [0,h] (h 1 chiéu cao dam) néu st dung thuat toan thong
thudng chay gia tri tir 0 -> h khong ti wu vé thoi gian chay néu chiéu cao dam Ién va budc nhay nho,
d6 phtrc tap thuat toan vo cung 16n O(n).

Qua qua trinh nghién ctru c6 thé thay phuong trinh cin bang luc F(X) (Vi x 13 truc trung hoa) 1a
tuyén tinh va ¢ 2 cuc tri trai dau.

Vi vy c6 thé sir dung thuat toan Bisection Method khi biét F(x) = 0 trén mot khoang [a,b],
F(a).F(b) < 0 va ham F(x) lién tuc trén [a,b] chia d6i khoang nghiém lién tuc cho dén khi tim duoc
khoang nghiém gan ding, do phic tap thuat toan luc nay dugc giam mot nira so voi phuong phap
chay vong lap tim nghiém thong thuong O(log(n)).
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KET LUAN

Sau qua trinh nghién ctru va thuc hién dd an tt nghiép voi dé tai “Thiét ké két cdu Da Nang
Mikazuki Japanese Resort & Spa”, em d3 hoan thanh cac ndi dung chinh bao gom thiét ké két cau
san, cau thang, khung va mong cho mdt cong trinh cao tang thuc té, dong thoi phat trién mot chuyén
dé wng dung tin hoc trong xdy dung — xiy dung phan mém tinh toan kha ning khang udn cua dam bé
téng cbt thép theo TCVN 5574-2018.

Thong qua do 4n nay, em da:

« Tong hop va van dung kién thirc chuyén nganh mot cach hé thong, tir viéc hiéu rd tiéu chuan
thiét ké dén phan tich két cau, lya chon vat liu va mé hinh tinh toan phu hop véi diéu kién
thuc té.

« Ap dung hiéu qua phan mém chuyén nganh nhu ETABS, Excel va Python trong viéc tinh toan

noi luc, thiét ké cau kién va mé phong cac mo hinh vat liéu.

«  Thiét ké cau trtic hop 1y va an toan cho cong trinh c6 quy mé 16n, thoa man cac yéu cau ky
thuat, tham my va diéu kién khi hau — dia chat caa khu vuc ven bién Da Nang.

« Phan tich va lap trinh thuét toan phi tuyén tinh toan kha nang khang udn ciia dam BTCT, giup
nang cao do chinh xac va tiét kiém vat liéu trong thiét ké két cau.

Két qua dat duoc khong chi khang dinh tinh kha thi, hop 1y va an toan cta phuong an thiét ké ma
con thé hién 1 sy tién bo trong tu duy k¥ thuat va niang luc ung dung cong nghé hién dai vao thyc
tién.

Tong két, @6 4n 1a mot budc tién quan trong trong hanh trinh hoc tap va 1a tién dé vitng chic cho
cong viéc thiét ké két cau chuyén nghiép sau ndy. Em xin chan thanh cam on sy huéng dan tin tinh
cua Thay TS. Nguyén Cong Luyén cung su hd trg ciia quy Thay C6 trong khoa Xay dung Cong trinh
Thuy — Truong Pai hoc Bach Khoa Pa Nang.
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THIET KE KET CAU DA NANG MIKAZUKI JAPANESE RESORT & SPA — TP. PA NANG

SVTH: LE QUOC THANG Trang 1



PHU LUC A: TiNH TOAN SAN

Bang A.1: Bang tinh todn cot thép san ban dam.

Tinh toan cdt thép san theo truong hop ban dam
s(?;)n le kIIQI/Im mbm mhm mam r::?n a_m 5 mnﬁ\zslm Cot thép | Asch | m % m[)poax Che{r:rl: he
Top | 5.27 | 1000 | 200 | 45 | 155 |0.0125|0.9937 | 162.98 |©®12al50 | 781 | 0.50% | 2.67% OK
> Bot | 2.64 | 1000 | 200 | 45 | 155 | 0.0062 | 0.9969 | 81.24 |@12al50| 781 | 0.50% | 2.67% OK
Top |10.77 | 1000 | 250 | 45 | 205 | 0.0146 | 0.9927 | 252.06 |©®12al50 | 781 |0.38% | 2.67% OK
! Bot | 3.59 | 1000 | 250 | 45 | 205 | 0.0049 | 0.9976 | 83.61 |@12al50| 781 |0.38% | 2.67% OK
Top | 5.86 | 1000 | 250 | 45 | 205 | 0.0079 | 0.9960 | 136.64 |©®12al50 | 781 |0.38% | 2.67% OK
> Bot | 2.93 | 1000 | 250 | 45 | 205 |0.0040 | 0.9980 | 68.18 |@12al50 | 781 |0.38% | 2.67% OK
Top | 0.00 | 1000 | 200 | 45 | 155 | 0.0000 | 1.0000 0.00 @12a150 | 781 | 0.50% | 2.67% OK
> Bot | 8.05 | 1000 | 200 | 45 | 155 |0.0190 | 0.9904 | 249.75 | @12al50 | 781 | 0.50% | 2.67% OK
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Top | 8.05 | 1000 | 200 | 45 | 155 | 0.0190|0.9904 | 249.75 |©12a150 | 781 | 0.50% | 2.67% OK
. Bot | 453 | 1000 | 200 | 45 | 155 | 0.0107 | 0.9946 | 139.89 |©12al150| 781 |0.50% | 2.67% OK
Top | 27.88 | 1000 | 200 | 45 | 155 | 0.0659 |0.9659 | 780.77 |©12a150 | 781 |0.50% | 2.67% OK
- Bot | 15.68 | 1000 | 200 | 45 | 155 | 0.0371|0.9811 | 491.07 |©12al50 | 781 |0.50% | 2.67% OK
Top | 8.00 | 1000 | 200 | 45 | 155 | 0.0189 | 0.9905| 248.03 | ©12al150 | 781 | 0.50% | 2.67% OK
- Bot | 400 | 1000 | 200 | 45 | 155 | 0.0095|0.9952 | 123.42 |©12al50 | 781 |0.50% | 2.67% OK
Top | 0.00 | 1000 | 200 | 45 | 155 | 0.0000 | 1.0000 0.00 0¥12a150 | 781 | 0.50% | 2.67% OK
. Bot | 22.35| 1000 | 200 | 45 | 155 | 0.0528 | 0.9728 | 705.65 | ©12al50 | 781 |0.50% | 2.67% OK
Top |21.36 | 1000 | 200 | 45 | 155 | 0.0505|0.9741| 673.53 |©12a150 | 781 |0.50% | 2.67% OK
> Bot | 12.01 | 1000 | 200 | 45 | 155 | 0.0284 | 0.9856 | 374.44 | ©12al150 | 781 | 0.50% | 2.67% OK
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Bang A.1: Bdng tinh todn cét thép san ban ké 4 canh.

Tinh toan cbt thép san theo truong hop ban ké 4 canh

Kich thugc | Ty sd rggg Moment As Asch
STT ] h a (r;‘fn) am ¢ Cbt thép m % m[;)ax CAhefnk
LixLz (m) | (L2/La) (mm) M (kNm) (mm?) (mm?) >

1 | 02 | 0045|0155 | M1 ] 1.982 | 0.0047 | 0.9977 | 36.61
1 | 02 | 0045|0155 | M2 | 9.348 | 0.0221 | 0.9888 | 174.26

S2. | 411 | 7.62 | 18 T 050045 | 0.155 | MI | 33.8 | 0.0799 | 0.9583 | 650.08 | 2122150 | 781 | 050 | 267 | OK
1 | 02 | 0045 | 0155 | MIl | 21.57 | 0.0510 | 0.9738 | 408.34
1 | 025 | 0.045 | 0.205 | M1 | 2.452 | 0.0033 | 0.9983 | 34.23

s3 | 6866 | 762 | 111 | L | 025 |0045]0.205| M2 | 115700156 | 09921 | 16248 | /) (o0 | 781 | 033 | 267 | OK
1 | 025 | 0.045 | 0.205 | MI | 41.82 | 0.0565 | 0.9709 | 600.28
1 | 025 | 0,045 | 0.205 | MIl | 26.69 | 0.0361 | 0.9816 | 378.97
1 | 0250045 | 0205 | M1 | 2.554 | 0.0035 | 0.9983 | 35.65
1 | 0250045 | 0205 | M2 | 11.8 | 0.0160 | 0.9920 | 165.81

s4 | 707 | 7.465 | 1.06 122150 | 781 | 038 | 267 | OK
1 02510045 | 0205 | MI | 42.66 | 0.0577 | 0.9703 | 612.85 | 2122
1 | 025 | 0045 | 0.205 | MIT | 27.23 | 0.0368 | 0.9812 | 386.81
1 | 02 | 0.045 | 0.155 | M3 | 1.218 | 0.0029 | 0.9986 | 22.49
1 | 02 | 0045|0155 | M4 | 2.226 | 0.0053 | 0.9974 | 41.14

S5 | 2644 | 2952 | 1.12 12a1 781 | 050 | 267 | OK
1 | 02 0045 | 0155 | MI | 8.048 | 0.0190 | 0.0904 | 149.80 | 2122150
1 | 02 | 0.045 | 0.155 | MIl | 5.137 | 0.0121 | 0.9939 | 95.28
1 | 02 | 0.045 | 0.155 | M3 | 0.921 | 0.0022 | 0.9989 | 17.00

s6 |2552| 3 | 118 | 1 | 02 | 0045|0155 | M4 | 1.71 | 0.0040 | 0.9980 | 3159 | @12a150 | 781 | 050 | 2.67 | OK
1 | 02 | 0045|0155 | MI | 6.184 | 0.0146 | 0.9926 | 114.83
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1 0.2 | 0.045 | 0.155 | MII | 3.947 | 0.0093 | 0.9953 | 73.10
1 0.2 | 0.045 | 0.155 | M5 | 1.699 | 0.0040 | 0.9980 | 31.37
1 0.2 | 0.045 | 0.155 | M6 | 5.463 | 0.0129 | 0.9935 | 101.35

510 15086 1519 ) 102 1 0.2 | 0.045 | 0.155 | MI | 19.75 | 0.0467 | 0.9761 | 372.97 O12a150 | 781 1050 | 267 oK
1 0.2 | 0.045 | 0.155 | MII | 12.61 | 0.0298 | 0.9849 | 235.94
1 0.2 | 0.045 | 0.155 | M5 | 1.339 | 0.0032 | 0.9984 | 24.71
1 0.2 | 0.045 | 0.155 | M6 | 4.305 | 0.0102 | 0.9949 | 79.76

12132321519 ) 161 1 0.2 | 0.045 | 0.155 | MI | 15.56 | 0.0368 | 0.9812 | 292.36 O12a1350 | 781 1 0.50 ) 267 OK
1 0.2 | 0.045 | 0.155 | MII | 9.934 | 0.0235 | 0.9881 | 185.32
1 0.2 | 0.045 | 0.155 | M3 | 1.737 | 0.0041 | 0.9979 | 32.08
1 0.2 | 0.045 | 0.155 | M4 | 5.782 | 0.0137 | 0.9931 | 107.32

5151 43 15378 ) 125 1 0.2 | 0.045 | 0.155 | MI | 20.9 | 0.0494 | 0.9746 | 395.37 O12a150 | 781 | 0.50 ) 267 OK
1 0.2 | 0.045 | 0.155 | MII | 13.34 | 0.0316 | 0.9840 | 249.97
1 0.2 | 0.045 | 0.155 | M3 | 1.543 | 0.0036 | 0.9982 | 28.49
1 0.2 | 0.045 | 0.155 | M4 | 7.215 | 0.0171 | 0.9914 | 134.14

S16 | 4473 | 7.555 | 1.69 1 02 10045 10155 | MI | 26.08 | 0.0617 | 0.9681 | 496.62 ©¥12al50 | 781 | 050 | 2.67 OK
1 0.2 | 0.045 | 0.155 | MII | 16.65 | 0.0394 | 0.9799 | 313.18
1 0.2 | 0.045 | 0.155 | M5 | 1.26 | 0.0030 | 0.9985 | 23.26
1 0.2 | 0.045 | 0.155 | M6 | 3.494 | 0.0083 | 0.9959 | 64.68

S17-| 332 ) 448 1.35 1 0.2 | 0.045 | 0.155 | MI | 12.63 | 0.0299 | 0.9848 | 236.47 O12a150 | 781 1030 | 267 oK
1 0.2 | 0.045 | 0.155 | MII | 8.064 | 0.0191 | 0.9904 | 150.09
1 0.2 | 0.045 | 0.155 | M5 | 1.128 | 0.0027 | 0.9987 | 20.82
1 0.2 | 0.045 | 0.155 | M6 | 2.319 | 0.0055 | 0.9973 | 42.86

518 | 33151 3.32 1.00 1 0.2 | 0.045 | 0.155 | MI | 8.383 | 0.0198 | 0.9900 | 156.09 0122150 | 781 1030 | 267 oK
1 0.2 | 0.045 | 0.155 | MII | 5.351 | 0.0127 | 0.9936 | 99.27
1293 1 0.25 | 0.045 | 0.205 | M5 | 2.416 | 0.0033 | 0.9984 | 33.73

S19 | 7.52 7 1.63 1 0.25 | 0.045 | 0.205 | M6 | 18.3 | 0.0247 | 0.9875 | 258.34 | ©¥12a120 | 1017 | 0.50 | 2.67 OK
1 0.25 | 0.045 | 0.205 | MI | 66.17 | 0.0895 | 0.9531 | 967.71
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PHU LUC B: TINH TOAN COT THEP DAM

Bang B.1: Bdng tinh todn cét thép doc dam.

N Kich thudc Thép 16p trén Thép lop dudi
R ame
TANG L b h a a Ms My A (cm?) Ms My As (cm?)
- m mm mm mm mm kNm kNm As | ni|di|n|d2| (%) kNm kNm As ng | di | N2 | do m (%)
710 | 1000 | 1000 | 51.00 | 51.00 | -543.55 | 135553 | 13.38 | 9 | 22 036 | 339 |135553 | 949 | 9 | 22 0.36
VlBFéA 51.00 | 51.00 | -6.67 | 135553 | 949 | 9 | 22 0.36 | 379.36 | 135553 | 9.49 | 9 | 22 0.36
60.45 | 51.00 | -479.22 | 163027 | 11.89 | 9 |22 | 2 | 22 | 0.45 | 128.80 | 1355.53 | 9.49 | 9 | 22 0.36
11.45 | 1000 | 1000 | 6045 | 5100 | 7 ., | 163027 | 3164 | 9 [22| 2 {22045 | 100 |135553 | 9.49 | 9 |22 0.36
TAFG v%st_A 51.00 | 60.45 | -1.00 | 135553 | 9.49 | 9 | 22 0.36 | 88559 | 163027 | 22.26 | 9 | 22| 2 | 22| 045
60.45 | 5100 | )07 oo | 163027 [32.90 | 9 | 22| 2 | 22| 045| 100 |135553 | 949 | 9 |22 0.36
1.80 | 1000 | 1000 | 49.00 | 49.00 | 24952 | 51850 | 951 | 5 | 18 013 | 25338 | 51850 | 951 | 5 | 18 013
V}3F3-A 49.00 | 49.00 | -88.26 | 51850 | 951 | 5 | 18 013 | 22953 | 51850 | 951 | 5 | 18 0.13
49.00 | 49.00 | -41.74 | 51850 | 951 | 5 | 18 013 | 10594 | 51850 | 951 | 5 | 18 013
710 | 1000 | 700 | 52.50 | 52.50 | -796.12 | 114965 | 29079 | 9 | 25 068 | 27.21 | 114965 | 648 | 9 | 25 0.68
5;3 52.50 | 52.50 | -149.49 | 1149.65 | 648 | 9 | 25 0.68 | 396.63 | 1149.65 | 14.44 | 9 | 25 0.68
62.50 | 5250 | -414.73 | 1391.81 | 1537 | 9 | 25| 2 | 25 | 0.85 | 34528 | 1149.65 | 1253 | 9 | 25 0.68
1145 | 1000 | 700 | 6250 | 5250 | ;= oo | 139181 4570 | 9 25| 5 |25 |085| 293 |114965| 648 | 9 | 25 0.68
TAZNG 553 52.50 | 66.25 | -1.00 | 114965 | 648 | 9 | 25 0.68 | 722.03 | 151248 | 2752 | 9 | 25| 3 | 25| 003
7214 | 5250 | 0 | 174681 [57.94 | 9 | 25| 5 (25| 109 | 100 [114965| 648 | 9 |25 0.68
1.80 | 500 | 500 | 51.00 | 51.00 | -322.59 | 33617 | 1815 | 5 | 22 0.85 | 200.74 | 33617 | 10.86 | 5 | 22 0.85
véFs-A 51.00 | 51.00 | -120.28 | 33617 | 6.36 | 5 | 22 0.85 | 154.93 | 33617 | 827 | 5 | 22 0.85
51.00 | 51.00 | -80.45 | 336.17 | 421 | 5 | 22 0.85 | 11061 | 33647 | 583 | 5 | 22 0.85
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180 | 500 | 500 |52.50 | 5250 | -403.56 | 421.72 | 23.48 25 110 | 28354 | 421.72 | 15.81 25 1.10

v?éz_A 52.50 | 5250 | -163.53 | 421.72 | 8.79 25 110 | 210.67 | 421.72 | 11.48 25 1.10

52.50 | 52.50 | -109.35 | 421.72 | 5.78 25 110 | 12711 | 421.72 | 6.76 25 1.10

1145 | 1000 | 700 | 7083 | 5250 | % . | 203667 | 5911 | 10 | 25 25117 | 1.00 |1265.70 | 6.48 | 10 | 25 0.76

TANG v?éz_A 52.50 | 6519 | -1.00 | 1265.70 | 6.48 | 10 | 25 0.76 | 860.67 | 163953 | 33.09 | 10 | 25 | 3 | 25| 1.01
3 -

7515 | 7083 | . o, | 203667 | 73.46 | 10 | 25 25| 134| 100 |177450| 629 |10|25|5 [25| 117

710 | 1000 | 700 | 7083|5250 | . 7 _ | 187386 |41.99 |10 | 25 25| 117 | 13.08 | 126570 | 6.48 | 10 | 25 0.76

2. 1063.67

VB4 52.50 | 6519 | -286.24 | 1265.70 | 10.35 | 10 | 25 0.76 | 546.42 | 163953 | 2053 | 10 | 25 | 3 | 25| 101

52.50 | 65.19 | -331.89 | 1265.70 | 12.03 | 10 | 25 0.76 | 590.74 | 163953 | 22.26 | 10 | 25 | 3 | 25| 101

275 | 1400 | 500 | 5250 | 52.50 | -10.21 | 872.04 | 6.27 | 10 | 25 078 | 1.00 | 872.04 | 627 | 10 | 25 0.78

vL|13F3_A 52.50 | 5250 | -146.99 | 872.04 | 7.66 | 10 | 25 078 | 100 | 872.04 | 627 | 10| 25 0.78

70.83 | 52.50 | 23311 | 1241.62 | 12.79 | 10 | 25 25| 1.23| 1.00 | 87204 | 627 | 10| 25 0.78

710 | 1400 | 500 | 70.83 | 52.50 | -605.56 | 1241.62 | 34.67 | 10 | 25 25| 123 | 1.00 | 87204 | 627 | 10| 25 0.78

vL|13F3_A 52.50 | 5250 | -86.03 | 872.04 | 6.27 | 10 | 25 0.78 | 31558 | 872.04 | 16.71 | 10 | 25 0.78

; 70.83 | 52.50 | -162.70 | 1241.62 | 8.86 | 10 | 25 25 | 1.23 | 268.55 | 872.04 | 14.15 | 10 | 25 0.78
TANG .

4 1145 | 1400 | 700 | 7083 | 5250 | ,.° | 188221 | 5024 | 10 | 25 25 | 0.84 | 226.95 | 129910 | 9.07 | 10 | 25 0.54

V£I13F3-A 52.50 | 52.50 | -109.76 | 1299.10 | 9.07 | 10 | 25 0.54 | 667.40 | 1299.10 | 24.43 | 10 | 25 0.54

7083 | 52.50 | oo o | 188221 | 62.86 | 10 | 25 25 | 0.84 | 26823 | 129910 | 9.64 | 10 | 25 0.54

180 | 500 | 500 |68.21 | 5250 | -483.37 | 579.99 | 3056 | 5 | 25 25 | 159 | 366.00 | 41932 | 21.00 | 5 | 25 1.10

\‘/‘2'3 68.21 | 5250 | -195.12 | 579.99 | 11.02 | 5 | 25 159 | 263.04 | 41932 | 1457 | 5 | 25| 2 | 25| 1.10

68.21 | 5250 | -144.30 | 579.99 | 801 | 5 | 25 25 | 159 | 168.47 | 41932 | 906 | 5 | 25 1.10

131 | 200 | 1000 | 52.50 | 5250 | 4051 | 382.22 | 1.90 | 2 | 25 052 | 100 | 382.22 | 1.90 | 2 | 25 0.52

v5|3Fi7 52.50 | 52.50 | -156.95 | 382.22 | 3.90 | 2 | 25 052 | 100 | 38222 | 1.90 | 2 | 25 0.52

TANG 52.50 | 52.50 | 20012 | 38222 | 5.00 | 2 | 25 052 | 1.00 | 38222 | 1.90 | 2 | 25 0.52
5 -

5F. | 1145 | 1000 | 650 | 7515|5250 |, %, | 1917.33 | 6795 | 10 | 25 25| 1.45 | 38.08 |1158.93 | 5.98 | 10 | 25 0.82

VBS 61.67 | 5250 | 99.97 | 1390.74 | 5.88 | 10 | 25 25 | 1.00 | 869.68 | 1158.93 | 35.86 | 10 | 25 0.82
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80.00 [ 65.19 | %, | 2195.09 8856 [ 10 |25 [10 25 [172| 100 |142578 | 585 |10 |25 |3 25| 109

180 | 500 | 500 | 6821|5250 | -501.34 | 579.99 | 31.97 | 5 | 25| 2 | 25 | 159 | 388.83 | 419.32 | 2250 | 5 | 25 1.10

o 5250 | 52.50 | -222.49 | 421.72 | 1247 | 5 | 25 110 | 28850 | 421.72 | 1612 | 5 | 25 1.10

5250 | 5250 | -98.31 | 421.72 | 518 | 5 | 25| 2 | 25| 1.10 | 12717 | 42172 | 676 | 5 | 25 1.10

131 | 200 | 1000 | 5250 | 52.50 | -32.25 | 38222 | 1.90 | 2 | 25 052 | 100 | 38222 | 1.90 | 2 | 25 0.52

o 5250 | 52.50 | -128.02 | 382.22 | 3.6 | 2 | 25 052 | 100 | 38222 | 190 | 2 | 25 0.52

; 52.50 | 52.50 | -164.20 | 38222 | 4.08 | 2 | 25 052 | 100 | 38222 | 1.90 | 2 | 25 0.52
TANG 1145 | 1000 | 650 | 7515|5250 | .- | 191733 | 6262 |10 | 25| 7 |25 |145| 7619 | 115893 | 598 |10 |25 0.82
o 5250 | 52.50 | -122.17 | 1163.74 | 5.98 | 10 | 25 0.82 | 753.85 | 1163.74 | 30.77 | 10 | 25 0.82

75.15 | 5250 | ., | 191733 [ 7230 [10 |25 | 7 |25 |145| 100 |1156.98 | 598 | 10 | 25 0.82

131 | 200 | 1000 | 5250 | 52.50 | -23.00 | 38222 | 1.90 25 052 | 100 | 38222 | 1.90 25 0.52

e 5250 | 52.50 | -106.17 | 382.22 | 2.62 25 052 | 100 | 38222 | 1.90 25 052

A 52.50 | 52.50 | -137.92 | 382.22 | 341 25 052 | 100 | 38222 | 1.90 25 052
TANG 1145 | 1400 | 650 | 7083 | 5250 | 0. | 172206 |57.79 |10 | 25 | 5 |25 | 0.91 | 14408 | 110233 | 837 |10 | 25 0.59
g 52.50 | 52.50 | -190.79 | 1192.33 | 837 | 10 | 25 059 | 667.69 | 1192.33 | 26.63 | 10 | 25 0.59

52.50 | 5250 | |, | 119233 | 46.22 | 10 | 25 059 | 309.32 | 1192.33 | 12.10 | 10 | 25 0.59

1155 | 1400 | 650 | 7083 | 5250 | . | 172206 | 6271 |10 | 25| 5 |25 | 091 | 10018 | 110233 | 837 |10 |25 0.59

o 52.50 | 52.50 | -160.88 | 1192.33 | 8.37 | 10 | 25 059 | 696.04 | 1192.33 | 27.81 | 10 | 25 0.59

TANG 5250 | 5250 | ,,.© , | 119233 | 46.34 | 10 | 25 059 | 22041 | 119233 | 893 | 10 | 25 0.59
° Lo | Lé1 | 200 | 1000 5250|5250 2221 | 38222 | 190 25 052 | 100 | 38222 | 1.90 25 052
e 52.50 | 52.50 | -101.58 | 382.22 | 2.50 25 052 | 100 | 38222 | 1.90 25 052

52.50 | 52.50 | -138.85 | 382.22 | 3.44 25 052 | 100 | 38222 | 1.90 25 052

TANG | MF- | 1155 | 1400 | 650 | 70.83 (5250 | .7 o, | 1722.06 | 6180 | 10|25 | 5 | 25| 091 | 8306 |1192.33 | 8.37 | 10|25 0.59
9 | VBIS 52.50 | 52.50 | -137.52 | 1192.33 | 8.37 | 10 | 25 0.59 | 689.80 | 1192.33 | 27.55 | 10 | 25 0.59
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52.50 | 52.50 10923 51 1192.33 | 44.74 | 10 | 25 0.59 | 209.75 | 119233 | 8.37 | 10 | 25 0.59

141 | 200 1000 | 52.50 | 52.50 | -22.05 | 382.22 | 1.90 25 052 | 1.00 382.22 | 1.90 25 0.52

\,\//lgg 52.50 | 52.50 | -100.74 | 382.22 | 2.48 25 052 | 1.00 382.22 | 1.90 25 0.52

52.50 | 52.50 | -137.32 | 382.22 | 3.40 25 052 | 1.00 382.22 | 1.90 25 0.52

11.55| 1400 | 650 | 70.83 | 52.50 138-8 11 | 1722.06 | 60.06 | 10 | 25 25091 | 5761 | 119233 | 837 |10 |25 0.59

V,\/I;';.-S 52.50 | 52.50 | -114.15 | 1192.33 | 837 | 10 | 25 0.59 | 679.14 | 1192.33 | 27.11 | 10 | 25 0.59

TANG 52.50 | 52.50 ’ 1192.33 | 43.25| 10 | 25 0.59 | 176.95 | 119233 | 837 | 10 | 25 0.59
10 1059.27

141 | 200 1000 | 52.50 | 52.50 | -21.91 | 382.22 | 1.90 25 052 | 1.00 382.22 | 1.90 25 0.52

\,\//||I3:3 52.50 | 52.50 | -100.01 | 382.22 | 2.46 25 052 | 1.00 382.22 | 1.90 25 0.52

52,50 | 52.50 | -135.98 | 382.22 | 3.37 25 052 | 1.00 382.22 | 1.90 25 0.52

11.55| 1400 | 650 | 70.83 | 52.50 133-6 20 1722.06 | 57.60 | 10 | 25 25091 | 34.08 | 119233 | 837 |10 |25 0.59

VNI|3F1-5 5250 | 52.50 | -92.29 | 119233 | 837 | 10 | 25 0.59 | 663.47 | 1192.33 | 26.46 | 10 | 25 0.59

TANG 52.50 | 52.50 ; 119233 | 41.94 | 10 | 25 0.59 | 130.92 | 119233 | 837 | 10 | 25 0.59
1 1029.21

141 | 200 1000 | 52.50 | 52.50 | -21.80 | 382.22 | 1.90 25 052 | 1.00 382.22 | 1.90 25 0.52

{\//ll; 52.50 | 52.50 | -99.40 | 382.22 | 2.45 25 052 | 1.00 382.22 | 1.90 25 0.52

52,50 | 52.50 | -134.98 | 382.22 | 3.34 25 052 | 1.00 382.22 | 1.90 25 0.52

11.55 | 1400 | 650 | 70.83 | 52.50 127:3 9 1722.06 | 54.68 | 10 | 25 25091 | 1354 | 119233 | 837 | 10|25 0.59

VNI|3F1—5 5250 | 52.50 | -73.07 | 119233 | 837 | 10 | 25 0.59 | 642,92 | 1192.33 | 25.61 | 10 | 25 0.59

TANG 52.50 | 52.50 10021 11 | 1192.33 | 40.86 | 10 | 25 059 | 7214 | 119233 | 837 | 10|25 0.59

12 :

141 | 200 1000 | 52.50 | 52.50 | -21.76 | 382.22 | 1.90 25 052 | 1.00 382.22 | 1.90 25 0.52

{\/Agg 5250 | 52.50 | -99.12 | 382.22 | 2.44 25 052 | 1.00 382.22 | 1.90 25 0.52

52.50 | 52.50 | -134.50 | 382.22 | 3.33 25 052 | 1.00 382.22 | 1.90 25 0.52

. 11.55 | 1400 | 650 | 52.50 | 52.50 ; 1517.47 | 49.03 | 13 | 25 0.76 | 1.00 | 1517.47 | 837 |13 |25 0.76

13 VB15 5250 | 52.50 | -57.28 | 1517.47 | 837 |13 | 25 0.76 | 619.79 | 1517.47 | 24.66 | 13 | 25 0.76

52.50 | 52.50 | -986.42 | 1517.47 | 40.10 | 13 | 25 0.76 | 1.00 | 151747 | 837 |13 |25 0.76
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141 | 200 | 1000 | 5250 | 5250 | -21.76 | 38222 | 1.90 | 2 | 25 052| 100 | 38222 | 1.90 | 2 | 25 0.52
\'\/ABFs 5250 | 5250 | -99.12 | 38222 | 244 | 2 | 25 052 | 100 | 38222 | 1.90 | 2 | 25 0.52
5250 | 5250 | -134.50 | 38222 | 333 | 2 | 25 052 | 100 | 38222 | 1.90 | 2 | 25 0.52
A 1155 | 1000 | 1200 | 5250 | 5250 | .=, | 211053 | 3671 | 9 | 25 0.38 | 108.23 | 211053 | 1148 | 9 | 25 0.38
T/}TG \1/4BF2? 5250 | 76.56 | -296.12 | 211053 | 11.48 | 9 | 25 0.38 | 3034.00 | 3680.02 | 66.47 | 9 | 25| 7 | 25| 0.70
76.56 | 5250 | 4% o | 368002 | 6634 | 9 |25 | 7 | 25| 0.70 | 99955 | 211053 | 2043 | 9 | 25 0.38
A 560 | 500 | 650 | 5250 | 5250 | -320.79 | 581.87 | 12.97 | 5 | 25 0.82 | 227.66 | 581.87 | 9.07 | 5 | 25 0.82
TAllgG \1/552' 52.50 | 52.50 | -205.47 | 581.87 | 815 | 5 | 25 0.82 | 219.65 | 581.87 | 8.74 | 5 | 25 0.82
5250 | 5250 | -543.08 | 581.87 | 22.84 | 5 | 25 0.82 | 161.54 | 581.87 | 6.37 | 5 | 25 0.82
Bang B.2: Bang tinh todn cot thép dai dam.
Thép dai
. Name
TANG Q || ki |Bk|sw| o |Rw| E 2 [Quod | [Swmad | [Qsd | [SW]| [Q1 | Check
oai thép

kN - - mm | mm MPa | MPa mm kN mm kN mm kN -

373.72 | 5 | A2+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 564525 | OK | 3136.25 | 330 | 3619.42 | OK

v}sFa_A 256.89 | 5 | A2+1LEG | 10 | 200 196667 | 564525 | OK | 769.44 | 330 | 109156 | OK

381.99 | 5 | A2+1LEG | 10 | 100 000 |564525| OK | 313625 | 330 | 361942 | OK

) 632.26 | 5 | A2+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 564525 | OK | 3136.25 | 330 | 3619.42 | OK

TANG | | 38998 | 5 | A2+1LEG | 10 | 200 310584 | 564525 | OK | 627.25 | 330 | 94936 | OK

603.24 | 5 | A2+1LEG | 10 | 100 98846 | 564525 | OK | 1530.90 | 330 | 217513 | OK

25426 | 3 | AL+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 564525 | OK | 3136.25 | 270 | 3426.15 | OK

V}BFB_A 189.45 | 3 | AI+1LEG | 10 | 200 620.60 | 564525 | OK | 243835 | 270 | 243835 | OK

216.91 | 3 | AL+1LEG | 10 | 100 000 | 564525| OK | 313625 | 270 | 342615 | OK

; 41284 | 5 | A2+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 3890.25 | OK | 2161.25 | 375 | 249421 | OK

TAEG OF-VB3 | 20812 | 5 | A2+1LEG | 10 | 200 100556 | 3890.25 | OK | 432.25 | 375 | 65422 | OK

32315 | 5 | A2+1LEG | 10 | 100 000 | 3890.25| OK | 2161.25| 375 | 249421 | OK




602.76 | 5 | A2+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 3890.25| OK | 2161.25 | 375 | 249421 | OK
OF-VB3 | 34429 | 5 | A2+1LEG | 10 | 200 348221 | 389025 | OK | 432.25 | 375 | 65422 | OK

623.70 | 5 | A2+1LEG | 10 | 100 98846 | 3890.25| OK | 727.00 | 375 | 117095 | OK

32632 | 3 | AL+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 1360.13| OK | 755.63 | 330 | 89532 | OK

véFs-A 205.66 | 3 | AL+1LEG | 10 | 200 688.11 | 1360.13 | OK | 25531 | 330 | 34844 | OK

17551 | 3 | AL+1LEG | 10 | 100 31030 | 1360.13 | OK | 566.17 | 330 | 70586 | OK

380.65 | 3 | AL+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 1360.13| OK | 755.63 | 349 | 89532 | OK

V%Z'A 20561 | 3 | AL+1LEG | 10 | 200 688.11 | 1360.13 | OK | 25531 | 349 | 34844 | OK

22962 | 3 | AL+1LEG | 10 | 100 31030 | 1360.13 | OK | 566.17 | 349 | 70586 | OK

A 726.73 | 7 | AL+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 3890.25 | OK | 2161.25 | 375 | 2627.39 | OK
TAé\IG Vf;A 379.20 | 7 | AL+1LEG | 10 | 200 3157.31 | 380025 | OK | 43225 | 375 | 74301 | OK
711.34 | 7 | AL+1LEG | 10 | 100 969.67 | 3890.25 | OK | 741.10 | 375 | 136262 | OK

453.08 | 7 | AL+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 3890.25| OK | 2161.25 | 375 | 2627.39 | OK

3F-VB4 | 35451 | 7 | AL+ILEG | 10 | 200 190556 | 389025 | OK | 432.25 | 375 | 74301 | OK

266.02 | 7 | AL+1LEG | 10 | 100 000 | 389025| OK | 216125 | 375 | 2627.39 | OK

2608 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 476.03 | 380835 | OK | 103335 | 349 | 1467.95 | OK

V‘EZA 117.63 | 7 | A3+1LEG | 10 | 200 85051 | 380835| OK | 57837 | 349 | 79567 | OK

11488 | 7 | A3+1LEG | 10 | 100 000 | 380835| OK | 211575 | 349 | 2441.70 | OK

41143 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 380835| OK | 2115.75 | 349 | 244170 | OK

V‘EZA 187.85 | 7 | AS+1LEG | 10 | 200 188112 | 380835 | OK | 423.15 | 349 | 64045 | OK

TANG 263.38 | 7 | A3+1LEG | 10 | 100 20041 | 380835| OK | 2115.75 | 349 | 244170 | OK
4 94393 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 544635 | OK | 3025.75 | 375 | 3491.89 | OK
vary | 31385 | 7 [ AS+ILEG | 10 | 200 316000 | 544635 | OK | 605.15 | 375 | 91591 | OK

564.56 | 7 | A3+1LEG | 10 | 100 73363 | 544635 | OK | 137134 | 375 | 199287 | OK

44771 | 3 | AL+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 1360.13 | OK | 75563 | 349 | 89532 | OK

AF-VB3 | 307.83 | 3 | AL+1LEG | 10 | 200 688.11 | 1360.13 | 24649 | 25531 | 233 | 34844 | OK

28514 | 3 | AL+1LEG | 10 | 100 31030 | 1360.13 | OK | 566.17 | 349 | 70586 | OK

TANG | sr | 8339 | 2| Al 10 | 100 | CB240-T | 170 | 200000 | 8424 | 112905 | OK | 627.25 | 375 | 82052 | OK
5 VB17 | 103.38 | 2 Al 10 | 200 396.27 | 1129.05| OK | 627.25 | 375 | 723.88 oK
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11451 | 2| Al 10 | 100 000 | 112905| OK | 62725 | 375 | 82052 | OK
51565 | 7 | A+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 174.02 | 3597.75 | OK | 1998.75 | 375 | 2429.85 | OK

5F-VBS5 | 521.01 | 7 | A3+1LEG | 10 | 200 304848 | 3597.75 | 287.58 | 399.75 | 300 | 687.15 | OK

637.15 | 7 | A3+1LEG | 10 | 100 969.67 | 3597.75 | 287.58 | 633.84 | 300 | 120864 | OK

44573 | 3 | AL+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 1360.13 | OK | 755.63 | 349 | 89532 | OK

o [ 29769 | 3 | AI+1LEG | 10 | 200 688.11 | 1360.13 | 24649 | 25531 | 233 | 34844 | OK

27451 | 3 | AL+1LEG | 10 | 100 31030 | 1360.13 | OK | 566.17 | 349 | 70586 | OK

6921 | 2| AL 10 | 100 | CB240-T | 170 | 200000 | 8424 | 1129.05| OK | 627.25 | 375 | 82052 | OK

6F-VBY | 8733 | 2| Al 10 | 200 396.27 | 112905 | OK | 627.25 | 375 | 72388 | OK

TANG 9529 | 2| AL 10 | 100 000 |112905| OK | 62725 | 375 | 82052 | OK
6 459.99 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 17402 | 3597.75| OK | 1998.75 | 375 | 2429.85 | OK
6F-VB3 | 44049 | 7 | A3+1LEG | 10 | 200 304848 | 3597.75 | 287.58 | 399.75 | 300 | 687.15 | OK

53219 | 7 | A3+1LEG | 10 | 100 969.67 | 3597.75 | OK | 633.84 | 375 | 120864 | OK

6285 | 2| Al 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 112905 | OK | 627.25 | 375 | 82052 | OK

v7BFio 7896 | 2 | Al 10 | 200 50275 | 1129.05| OK | 601.99 | 375 | 69862 | OK

TANG 8410 | 2| Al 10 | 100 000 | 112905| OK | 62725 | 375 | 82052 | OK
7 516.37 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 5036.85| OK | 2798.25 | 375 | 322035 | OK
7E-VB2 | 41352 | 7 | A3+1LEG | 10 | 200 314868 | 5036.85 | OK | 550.65 | 375 | 847.05 | OK

42452 | 7 | A3+ILEG | 10 | 100 270070 | 5036.85 | OK | 550.65 | 375 | 113444 | OK

549.99 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 5036.85| OK | 2798.25 | 375 | 322035 | OK

o [ 42157 | 7 [ A3+1LEG | 10 | 200 314868 | 5036.85 | OK | 550.65 | 375 | 847.05 | OK

TANG 43914 | 7 | A3+ILEG | 10 | 100 270070 | 5036.85 | OK | 550.65 | 375 | 113444 | OK
8 5001 | 2| Al 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 112905 | OK | 627.25 | 375 | 82052 | OK
\'\;'BFg 7603 | 2 | AL 10 | 200 60275 | 1129.05 | OK | 50212 | 375 | 598.75 | OK

8016 | 2| Al 10 | 100 000 | 112905| OK | 62725 | 375 | 82052 | OK

54617 | 7 | AS+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 503685 | OK | 2798.25 | 375 | 322935 | OK

TANG V'\’E';Fl'5 406.03 | 7 | A3+1LEG | 10 | 200 314868 | 5036.85 | OK | 550.65 | 375 | 847.05 | OK
9 42361 | 7 | A3+ILEG | 10 | 100 270070 | 5036.85 | OK | 550.65 | 375 | 113444 | OK
5038 | 2 | AL 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 112005 | OK | 627.25 | 375 | 82052 | OK
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ME. | 7550 | 2] AL 10 | 200 602.75 | 1129.05| OK | 50212 | 375 | 598.75 | OK
VB3 | 7894 | 2| AL 10 | 100 000 | 112905| OK | 62725 | 375 | 82052 | OK

537.90 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 503685 | OK | 2798.25 | 375 | 322035 | OK

o [ 39141 | 7 [ A3+1LEG | 10 | 200 314868 | 5036.85 | OK | 550.65 | 375 | 847.05 | OK

TANG 408.98 | 7 | A3+1LEG | 10 | 100 270070 | 5036.85 | OK | 550.65 | 375 | 113444 | OK
10 5892 | 2| AL 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 112005 | OK | 627.25 | 375 | 82052 | OK
\'\/ABFs 7504 | 2| AL 10 | 200 60275 | 112905 | OK | 502.12 | 375 | 598.75 | OK

7784 | 2| Al 10 | 100 000 |112905| OK | 62725 | 375 | 82052 | OK

52590 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 503685 | OK | 2798.25 | 375 | 322935 | OK

V“’éFl'5 378.56 | 7 | A3+1LEG | 10 | 200 314868 | 5036.85 | OK | 550.65 | 375 | 847.05 | OK

TANG 396.13 | 7 | A3+1LEG | 10 | 100 270070 | 5036.85 | OK | 550.65 | 375 | 113444 | OK
11 5853 | 2 | AL 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 112005 | OK | 627.25 | 375 | 82052 | OK
. | 7465 2| Al 10 | 200 602.75 | 112905 | OK | 50212 | 375 | 598.75 | OK

7690 | 2| Al 10 | 100 000 | 112905| OK | 62725 | 375 | 82052 | OK

510.93 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 503685 | OK | 2798.25 | 375 | 322035 | OK

o [ 36784 | 7 | A31LEG | 10 | 200 314868 | 5036.85 | OK | 550.65 | 375 | 847.05 | OK

TANG 38542 | 7 | A3+1LEG | 10 | 100 270070 | 5036.85 | OK | 550.65 | 375 | 113444 | OK
12 5835 | 2 | Al 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 112905 | OK | 627.25 | 375 | 82052 | OK
\'\/ABFs 72447 | 2| AL 10 | 200 60275 | 1129.05 | OK | 50212 | 375 | 598.75 | OK

7636 |2 | Al 10 | 100 000 |112905| OK | 62725 | 375 | 82052 | OK

49327 | 7 | A3+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 000 | 5036.85| OK | 2798.25 | 375 | 322935 | OK

VNLL,Fl-S 360.85 | 7 | A3+1LEG | 10 | 200 314868 | 5036.85 | OK | 550.65 | 375 | 847.05 | OK

TANG 37843 | 7 | A3+1LEG | 10 | 100 270070 | 5036.85 | OK | 550.65 | 375 | 113444 | OK
13 5835 | 2 | AL 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 112005 | OK | 627.25 | 375 | 82052 | OK
o | Taar [2] AL 10 | 200 602.75 | 112905 | OK | 50212 | 375 | 598.75 | OK

7636 | 2 | Al 10 | 100 000 | 112905| OK | 62725 | 375 | 82052 | OK

; 178411 | 5 | A2+1LEG | 10 | 100 | CB240-T | 170 | 200000 | 0.00 | 681525 | OK | 378625 | 375 | 436956 | OK
T‘?TG %/452' 104330 | 5 | A2+1LEG | 10 | 200 4655.05 | 6815.25 | 205.41 | 757.25 | 300 | 114612 | OK
120515 | 5 | A2+1LEG | 10 | 100 105627 | 681525 | OK | 2087.99 | 375 | 279315 | OK

SVTH: LE QUOC THANG

Trang 14




SVTH: LE QUOC THANG

R 221.30 Al+1LEG | 10 | 100 | CB240-T | 170 | 200000 0.00 1798.88 OK 999.38 | 375 | 1184.13 OK
T/?I;G %/59'):2 254.83 Al+1LEG | 10 | 200 1886.41 | 1798.88 | 246.49 | 199.88 | 300 | 323.05 OK
262.87 Al+1LEG | 10 | 100 969.67 | 1798.88 | OK 316.92 | 375 | 563.26 OK
Bang B.3: Bang kiém tra ddm theo TTGH I
) Narme 7 Tinh nut Tinh vOng
TANG M3 Dai han M3 Tong tai Top | Bot | Top | Bot | Check | Vong | [L] | Check
- Top Bot Top Bot acrl | acrl | acr2 | acr2 - mm mm -
-288.33 1.00 -384.05 1.00 0.00 | 0.00 | 0.00 | 0.00 | OK 0.00 | 2840 | OK
V}3F3-A -1.00 300.20 | -1.00 307.60 | 0.00 | 0.00 | 0.00 | 0.00 | OK | 0.34
-267.94 1.00 -344.07 1.00 0.00 | 0.00 | 0.00 | 0.00 | OK 0.00
-904.44 1.00 -989.85 1.00 |0.21|000|024|000| OK | 0.00 |4580| OK
TANG 1F- -1.00 736.40 -1.00 744.74 | 0.00 | 0.15| 0.00 | 0.15| OK 9.28
. VBIA -968.14 1.00 104'0_37 1.00 |0.24|0.00|026|000| OK | 0.00
-1.00 34.17 | -104.68 | 136.35 | 0.00 | 0.00 | 0.00 | 0.00 | OK | 0.01 | 719 | OK
V%BFB_A -1.00 64.89 -17.92 135.69 | 0.00 | 0.00 | 0.00 | 0.00 | OK 0.01
-1.00 28.01 -14.46 61.47 | 0.00 | 0.00 | 0.00 | 0.00 | OK 0.00
-379.09 1.00 -543.19 1.00 |0.11|0.00|0.17|0.00| OK | 0.00 |28.40| OK
2F-VB3 -1.00 260.48 | -61.33 | 289.20 | 0.00 | 0.04 | 0.00 | 0.05| OK 2.37
-115.12 1.00 -242.67 | 150.97 | 0.00 | 0.00 | 0.02 | 0.00 | OK | 0.30
-748.84 1.00 -883.97 1.00 0.26 | 0.00 | 0.30 | 0.00 | OK 0.01 | 4580 | OK
TAZNG oF-vB3 | -1.00 596.18 | -1.00 605.18 | 0.00 | 0.17 | 0.00 | 0.18 | OK | 16.17
-985.43 1.00 1109 32 1.00 0.30 | 0.00 | 0.33 | 0.00 | OK 0.01
-26.07 1.00 -163.85 | 87.80 | 0.00 | 0.00|0.15]0.05| OK 0.26 | 7.19 OK
V%BF?;A -1.00 16.28 -53.96 76.24 | 0.00 | 0.00 | 0.01 | 0.04 | OK 0.20
-1.00 5.99 -38.86 | 5451 |0.00|0.00|0.00|0.01| OK | 0.07
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1432 | 100 | -196.90 | 131.95 | 0.00 | 0.00 | 0.5 ] 0.08 | OK | 041 | 719 | OK
V?BZ'A 100 | 1053 | -74.04 | 10570 | 0.00 | 0.00 | 0.02 | 0.06 | OK | 0.30
400 | 100 | 5555 | 58.19 | 0.00 | 0.00 | 0.00 | 001| OK | 0.08
A 893.16 | 1.00 |, 00| 100 | 024000 (029|000 OK | 001 |4580 | OK
TA;‘IG V??ZA .00 | 70528 | -1.00 | 721.16 | 0.00 | 0.20 | 0.00 | 021 | OK | 18.62
1165.11 1.00 133;1_83 1.00 |0.30|0.00 | 0.34|000| OK | 0.01
48202 | 100 | -71822 | 1.00 |0.10|000|0.16|000| OK | 0.00 | 2840 | OK
3F-VB4 | 2331 | 240.81 | -151.01 | 337.43 | 0.00 | 0.02 | 0.00 | 0.04 | OK | 258
100 | 6628 | -134.62 | 314.94 | 0.00 | 0.00 | 0.00 | 003 | OK | 2.12
879 | 100 | -894 | 100 |0.00]|000|000|000| OK |-0.02 |11.02| OK
V48F3_A 14113 | 100 | -141.74 | 1.00 | 000|000 000|000| OK |-0.02
17512 | 1.00 | -19021 | 1.00 |002]000]002]000| OK |-0.02
33302 | 100 | -43516 | 1.00 | 010|000 |014 |000| OK | 001 | 2840 | OK
V48F3-A 100 | 166.79 | -4443 | 212.14 | 0.00 | 0.02 | 0.00 | 005 | OK | 3.69
CANG 376 | 939 | -78.78 | 10857 | 0.00 | 0.00 | 0.00 | 0.00 | OK | 0.49
4 54831 | 100 | -855.73 | 1.00 | 010|000 |017 | 0.00| OK | 0.00 | 4580 | OK
4F- | 100 | 52277 | -1.00 | 538.85 | 0.00 | 0.13 | 0.00 | 0.14 | OK | 11.16
VBSA T 1806 | 100 Lipagy | 100 | 019|000 | 027 |000| OK | 0.00
625 | 100 | -23020 | 177.67 | 0.00 | 0.00 | 0.14 | 013 | OK | 0.62 | 7.19 | OK
AF-VB3 | -1.00 | 17.74 | -86.52 | 13388 | 0.00 | 0.00 | 0.03 | 0.09 | OK | 043
314 | 100 | -7441 | 77.40 |0.00| 000|002 |003| OK | 017
56.88 | 100 | -5832 | 1.00 |0.00|000|000]|000| OK | 000 | 522 | OK
; V5E';1'7 16133 | 100 | -16597 | 1.00 | 014|000 015 |000| OK | 000
TANG 100 | 100 | -1.00 | 1.00 |0.000.00|000|000| OK | 0.00
° crygs | 87873 | 100 | oo | 100 | 024|000 029|000 OK | 001 | 4580 OK
.00 | 72020 | -1.00 | 733.07 | 0.00 | 0.30 | 0.00 | 0.30 | OK | 26,52

SVTH: LE QUOC THANG
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1185.10 1.00 138;3_79 1.00 |0.30|0.00|0.34|0.00| OK | 0.01
354 | 100 |-237.20 | 191.03 | 0.00 | 0.00 | 0.14 | 0.14 | OK | 0.71 | 7.19 | OK
v | 100 | 2183 | -97.83 | 14888 | 0.00 | 0.00 | 005 [010 | OK | 052
100 | 533 | -4962 | 6145 | 000|000 | 000|001 | OK | 0.0
4559 | 100 | -47.07 | 100 |0.00|000|000|000| OK | 000 | 522 | OK
6F-VBY | -131.17 | 100 | -135.98 | 100 |0.09|0.00|010|000| OK | 0.00
TANG 100 | 100 | -1.00 | 1.00 |000 000 0.00]000| OK | 0.00
6 77724 | 100 | -999.71 | 100 |0.21|0.00|026|000| OK | 001 |4580| OK
sE.vp3 | 100 | 61007 | -1.00 | 624.46 | 000 | 0.24 | 0.00 | 0.5 | OK | 2173
95399 | 100 | .., | 100 [027000(032 (000 OK | 001
3772 | 100 | -4032 | 100 |0.00|000|000|000| OK | 000 | 522 | OK
VYBFiO 9976 | 100 |-109.33 | 100 |0.04 000|005 |000| OK | 0.00
TANG 100 | 100 | -1.00 | 1.00 |000|000|0.00]000| OK | 0.00
7 637.02 | 100 | 92238 | 100 |0.16|0.00|023|000| OK | 001 |4580| OK
7F-VB2 | -1.00 | 46343 | -86.84 | 498.72 | 0.00 | 0.13 | 0.00 | 0.14 | OK | 13.36
54449 | 100 | -781.47 | 4828 | 017|000 | 026|000 | OK | 0.22
| T340 | 100 lo1ag | 100 | 019000 |027|000| OK | 001 |4620| OK
VB15 | -1.00 | 50549 | -71.72 | 535.78 | 0.00 | 0.15 | 0.00 | 0.16 | OK | 15.28
TANG 57255 | 100 | -79432 | 100 |0.19 000|027 |000| OK | 001
8 3646 | 100 | 3883 | 100 |0.00|000|000|000| OK | 000 | 562 | OK
\'\/"I; 110065 | 1.00 | -110.22 | 1.00 |0.04|0.00|005|000| OK | 000
100 | 100 | -1.00 | 1.00 |000 000 0.00]000| OK | 0.00
o | Teaor | 100 looedg | 100 | 020|000 |027|000| OK | 001 |4620| OK
TANG | VB15 | 100 | 50596 | -6855 | 53461 | 0.00 | 015|000 | 016 OK |1533
9 56462 | 100 | -77338 | 100 |0.18| 000|026 |000| OK | 001
ME- | -3644 | 100 | -3865 | 1.00 | 000|000 |000]|000| OK | 0.00 | 562 | OK
VB3 [ 10061 | 100 |-10954 | 100 |0.04 000|005 |000| OK | 0.00

SVTH: LE QUOC THANG

Trang 17



100 | 100 | -1.00 | 100 |0.00]000]000]|000] OK | 0.00
74568 | 100 | -992.85 | 1.00 | 020|000 |026|000| OK | 001 | 4620 OK
V“’é'i's 100 | 50628 | -59.28 | 531.76 | 0.00 | 0.15 | 0.00 | 0.16 | OK | 15.32
TANG 56426 | 100 | -756.85 | 1.00 |0.18|0.00 | 0.26 |0.00 | OK | 0.01
10 3652 | 100 | 3853 | 100 |0.00|000|000|000| OK | 000 | 562 | OK
\'\/"BF3 110095 | 1.00 | -109.12 | 100 | 004|000 |005|000| OK | 0.00
100 | 100 | -1.00 | 100 |000 000 0.00]000| OK | 0.00
739.48 | 100 | 96546 | 1.00 |0.19|0.00|025|000| OK | 001 |46.20| OK
vN||3F1_5 100 | 506.00 | -44.73 | 527.80 | 0.00 | 0.15 | 0.00 | 0.16 | OK | 15.27
TANG 57251 | 100 | -746.08 | 100 |0.19|0.00|025|000| OK | 001
11 36.68 | 100 | -3848 | 100 |0.00|000|0.00|000| OK | 0.00 | 562 | OK
\'\/"BF3 10157 | 100 | -10891 | 100 |0.04|0.00|0.05|000| OK | 0.00
100 | 100 | -1.00 | 100 |0.00|000]|000|000| OK | 0.00
72741 | 100 | -93049 | 100 |019|000|024|000| OK | 001 | 4620 OK
%Fl's .00 | 50422 | -26.63 | 52259 | 0.00 | 0.15 | 0.00 | 0.16 | OK | 15.15
TANG 58927 | 100 | -74142 | 100 |020]000 025|000 OK | 0.01
12 3697 | 100 | -3855 | 100 |0.00|000|000|000| OK | 000 | 562 | OK
\'\/"gs 10261 | 100 | -109.16 | 100 | 005|000 | 005|000 | OK | 0.00
100 | 100 | -1.00 | 100 |000 000 0.00]000| OK | 0.00
70366 | 100 | -880.48 | 1.00 |020|0.00|025|000| OK | 001 |46.20| OK
\%3':1'5 100 | 50231 | -1.00 | 51554 | 0.00 | 0.11 | 0.00 | 012 | OK | 11.96
TANG 61716 | 100 | -745.24 | 100 |0.16|0.00|020|000| OK | 001
13 3697 | 100 | -3855 | 1.00 |0.00|000|0.00|000| OK | 0.00 | 562 | OK
\'\/"BF3 10261 | 100 | -109.16 | 100 |0.05]|0.00 | 005|000 | OK | 0.00
100 | 100 | -1.00 | 100 |0.00|000]|000|000| OK | 0.00
; L0126 | 190 | 1p7sgy | 100 | 015|000 | 020|000| OK | 000 | 4620 | OK
TANG 1 be | 100 [ 164063 | 100 | 213873 0.00 | 020 [ 000 [026 | OK | 17.15
135;5.13 1.00 201;1_16 295.58 | 0.15 | 0.00 | 0.23 | 0.00 | OK | 0.34
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TANG
15

15F-
VB2

-9.27 1.00 -158.74 | 99.91 | 0.00 | 0.00 | 0.06 | 0.01 | OK 056 | 2241 | OK
-55.72 97.87 | -121.18 | 136.83 | 0.00 | 0.02 | 0.03 | 0.05 | OK 1.38
-254.77 1.00 -365.42 7.04 0.19 | 0.00 | 0.27 | 0.00 | OK 0.02
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PHU LUC C: TINH TOAN COT THEP CQT

Bang C.1: Tinh todn cét thép cét

Pai

Pai

Thong sb Tinh toan \: Noi luc
ngoai trong
Ki Tur Dén X Y H Thép | Thép | .. . . ) ) MXx My
hicu | tng | tng | T33 | T22 | thng | B |30| 1| x | y | ToneThép | HamLuong | BK-KC | BK-KC N M33 | M22
TO- T8-
0, - -
C104 | 14F 15F 600 | 800 | 3400 | 0.8 [30|22| 5 3 12 1% 100/200 | 100200 | 138430 | -19.27 | -1731.53
T8- Ts-
0, -
C13 | Base 1F 300 | 700 | 950 | 0.8 [30]|22| 5 5 16 3% 1001200 | 1007200 | 274223 | 540 45.69
T8- T8-
0, - -
C13 1F 2F 300 | 700 | 5000 | 0.8 {3022 | 5 5 16 3% 1001200 | 1007200 | 58017 | -1154 | 4223
T8- T8-
0, - -
C13 2F 3F 300 | 700 | 4000 | 0.8 [30|22| 5 5 16 3% 100/200 | 100200 | “549:34 | 3756 | 97.68
T8- T8-
0, - -
C13 3F 4F 300 | 700 | 6000 | 0.8 [30|22| 5 5 16 3% 1001200 | 100200 | 47127 | -34.98 | 8550
T8- T8-
0, - -
C13 4F 5F 300 | 700 | 3750 | 0.8 [30|22| 5 5 16 3% 1001200 | 1007200 | 24773 | 5273 | 158.23
T8- T8- -
Cl4 | Base 1F 1000 | 1600 | 950 | 0.8 |30 | 30 | 11 8 34 2% 100/200 | 100200 | 31227-98 | 1ag) o1 | -201.39
T8- T8- -
Cl4 1F 2F 1000 | 1600 | 5000 | 0.8 | 30 | 30 | 11 8 34 2% 100/200 | 100200 | 29345.00 | 5o-1 16 | -361.93
T8- T8- -
Cl4 2F 3F 1000 | 1600 | 4000 | 0.8 | 30 | 30 | 11 8 34 2% 1001200 | 1007200 | 2767339 | 5950 56 | 33167
T8- T8- -
Cl4 3F 4F 1000 | 1600 | 6000 | 0.8 | 30 | 30 | 11 8 34 2% 1007200 | 1007200 | 2592142 | 5400 50 | ~434.90
T8- T8- -
Cl4 4F 5F 1000 | 1600 | 3750 | 0.8 | 30 | 30 | 11 8 34 2% 100200 | 1007200 | 2392551 | 1gg7 g6 | 51641
T8- T8- -
C14 5F 6F 1000 | 1600 | 5250 | 0.8 | 30 | 30 | 11 8 34 2% 1007200 | 1007200 | 2277709 | 1g7547 | -362.02
T8- T8- -
Cl4 6F 7F 1000 | 1600 | 3400 | 0.8 | 30 | 30 | 11 8 34 2% 100200 | 1007200 | 1988285 | jaeo g | -295.35
T8- T8- -
0, -
Cl4 7F 8F 1000 | 1400 | 3400 | 0.8 |30 | 30 | 11 8 34 2% 1001200 | 1001200 | 17995-78 | 14560 | 29517
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ci4 | oF oF | 1000 | 1400 | 3400 | 0.8 |30 | 30| 11 34 204 toniso | 1oneg | 1604157 | o | 33230
ci4 | oF 10F | 1000 | 1400 | 3400 | 0.8 |30 |30 | 11 34 2% 1032'00 10832'00 1408931 | ;7 g5 | 29402
C14 10F 11F | 1000 | 1400 | 3400 [ 0.8 |30 |30 | 11 34 2% 10332'00 103?2'00 12143.71 124'1_51 -249.73
ci4 | 11F | 12F | 1000 | 1400 | 3400 | 0.8 |30 |30 | 11 34 206 Lonso | 10000 | 1020978 | o . | -195.88
ci4 | 12F | 13F | 1000|1400 | 3400 | 0.8 |30 |30 | 11 34 206 Lonso | 100000 | 829226 | 1oue, | 9763
ci4 | 13F | 14F | 1000|1400 | 3400 | 0.8 | 30 |30 | 11 34 206 Lonso | 1oneg | 628587 | 306552 | 188.44
Ci5 | Base | 1F | 600 | 800 | 950 | 0.8 |30|22| 5 16 1% Lonon | 10000 | 494093 | -149.08 | -30.98
ci5 | 1F oF | 600 | 800 | 5000 | 0.8 |30 | 22| 5 16 1% tonio | 1onme | 375111 | -478.99 | 9913
ci5 | oF 3F | 600 | 800 | 4000 | 0.8 |30 | 22| 5 16 1% toniso | 1onmeg | 262501 | 66384 | -147.89
ci5 | 3F 4F | 600 | 800 | 6000 | 0.8 [30| 22| 5 16 1% ronio | 1onoeg | 138375 | 69533 | 17447
cas | 15F | TUM | 400 | 400 | 4500 | 08 | 30| 18| 5 10 204 tonsso | 1onmee | 113196 | 16205 | 358262
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PHU LUC D: TINH TOAN COT THEP VACH

Bdng D.1: Tinh todn cot thép vach

Thong sb tinh toan Phan bién

Tang P M, t, | L B Pt Pp As | Asp | Asrg Thép chon K.Tra
T1 -24766.1 | -27130.9 | 500 | 5500 | 1100 | 123836.67 | 123824.33 | 44.23 | 36.91 | 3.36 | 10 | 25 | 49.06 | 2% OK
T1 -24836.7 | -28056.3 | 500 | 5500 | 1100 | 124189.88 | 124177.12 | 44.35 | 36.90 | 3.36 | 10 | 25 | 49.06 | 2% OK
T2 -22907.6 | -18315.3 | 500 | 5500 | 1100 | 114542.16 | 114533.84 | 40.91 | 36.98 | 3.36 | 10 | 25 | 49.06 | 2% OK
T2 -23278.6 | -24738.9 | 500 | 5500 | 1100 | 116398.62 | 116387.38 | 41.57 | 36.96 | 3.36 | 10 | 25 | 49.06 | 2% OK
T3 -21250.2 | -14301.6 | 500 | 5500 | 1100 | 106254.25 | 106247.75 | 37.95 | 37.04 | 3.36 | 10 | 25 | 49.06 | 2% OK
T3 -21547.1 | -16343.4 | 500 | 5500 | 1100 | 107739.21 | 107731.79 | 38.48 | 37.03 | 3.36 | 10 | 25 | 49.06 | 2% OK
T4 -19358.8 | -10845.4 | 500 | 5500 | 1100 | 96796.46 | 96791.54 | 34.57 | 37.12 | 3.36 | 10 | 25 | 49.06 | 2% OK
T4 -19804.1 | -11981.8 | 500 | 5500 | 1100 | 99023.22 | 99017.78 | 35.37 | 37.10 | 3.36 | 10 | 25 | 49.06 | 2% OK
T5 -17639.9 | -10060.2 | 500 | 5500 | 1100 | 88201.79 | 88197.21 |31.50 | 37.19 | 3.36 | 10 | 25 | 49.06 | 2% OK
T5 -17918.1 -9646 | 500 | 5500 | 1100 | 89592.69 | 89588.31 | 32.00 | 37.18 | 3.36 | 10 | 25| 49.06 | 2% OK
T6 -15405.4 | -8152.8 | 500 | 5500 | 1100 | 77028.85 | 77025.15 | 27.51 | 37.28 | 3.36 | 10 | 25 | 49.06 | 2% OK
T6 -15847 -7256.4 | 500 | 5500 | 1100 | 79236.65 | 79233.35 | 28.30 | 37.26 | 3.36 | 10 | 25 | 49.06 | 2% OK
T7 -13914.5 | -7760.9 | 500 | 5500 | 1100 | 69574.26 | 69570.74 |24.85| 37.34 | 3.36 | 10 | 25 | 49.06 | 2% OK
T7 -14200.5 | -4559.6 | 500 | 5500 | 1100 | 71003.54 | 71001.46 | 25.36 | 37.32 | 3.36 | 10 | 25 | 49.06 | 2% OK
T8 -12527.2 | -7160.1 | 500 | 5500 | 1100 | 62637.63 | 62634.37 | 22.37 | 37.39 | 3.36 | 10 | 25 | 49.06 | 2% OK
T8 -12779.5 | -3739.5 | 500 | 5500 | 1100 | 63898.35 | 63896.65 |22.82 | 37.38 | 3.36 | 10 | 25 | 49.06 | 2% OK
T9 -11116.3 | -6106.3 | 500 | 5500 | 1100 | 55582.89 | 55580.11 | 19.85| 37.45|3.36 | 10 | 25 | 49.06 | 2% OK
T9 -11368.6 | -2464.2 | 500 | 5500 | 1100 | 56843.56 | 56842.44 | 20.30 | 37.44 | 3.36 | 10 | 25 | 49.06 | 2% OK
T10 -9710.9 -5023.1 | 500 | 5500 | 1100 | 48555.64 | 48553.36 | 17.34 | 37.50 | 3.36 | 10 | 25 | 49.06 | 2% OK
T10 -9963.2 -1255.9 | 500 | 5500 | 1100 | 49816.29 | 49815.71 | 17.79 | 37.49 | 3.36 | 10 | 25 | 49.06 | 2% OK
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T11 -8308 -3932.2 | 500 | 5500 | 1100 | 41540.89 | 41539.11 | 14.84 | 37.56 | 3.36 | 10 | 25 | 49.06 | 2% OK
T11 -8560.3 -179.3 | 500 | 5500 | 1100 | 42801.54 | 42801.46 | 15.29 | 37.55|3.36 | 10 | 25| 49.06 | 2% OK
T12 -6904.1 -2938.3 | 500 | 5500 | 1100 | 34521.17 | 34519.83 | 12.33 | 37.61 | 3.36 | 10 | 25| 49.06 | 2% OK
T12 -7156.4 921.6 500 | 5500 | 1100 | 35782.21 | 35781.79 | 12.78 | 37.60 | 3.36 | 10 | 25 | 49.06 | 2% OK
T13 -5497 -2482.8 | 500 | 5500 | 1100 | 27485.56 | 27484.44 | 9.82 | 37.67 | 3.36 | 10 | 25 | 49.06 | 2% OK
T13 -5749.4 1719 500 | 5500 | 1100 | 28747.39 | 28746.61 | 10.27 | 37.66 | 3.36 | 10 | 25 | 49.06 | 2% OK
T14 -4085.6 -3829.8 | 500 | 5500 | 1100 | 20428.87 | 20427.13 | 7.30 | 37.72 | 3.36 | 10 | 25 | 49.06 | 2% OK
T14 -4337.9 2198.1 | 500 | 5500 | 1100 | 21690.00 | 21689.00 | 7.75 | 37.71 | 3.36 | 10| 25 | 49.06 | 2% OK
T15 -1715.9 -5139.4 | 500 | 5500 | 1100 | 8580.67 8578.33 | 3.06 [37.82|3.36 |10 |25 |49.06 | 2% OK
T15 -1968.2 2677.2 | 500 | 5500 | 1100 | 9841.61 9840.39 | 351 [37.81|3.36|10|25|49.06 | 2% OK
TJM -798 -1261.6 | 500 | 5500 | 1100 | 3990.29 3989.71 143 [ 37.85|3.36 |10 |25 |49.06 | 2% OK
TJM -1131.9 -4215.7 | 500 | 5500 | 1100 | 5660.46 5658.54 | 2.02 | 37.84 | 3.36 | 10 | 25 | 49.06 | 2% OK
Thong sd tinh toan Phan giita
Téng P M; t,, L B' Py Asrq Thép chon K.Tra
T1 -24766 | -27131 500 5500 | 3300 14859.7 10.08 ®25 | 200 2454 | 1% OK
T1 -24837 | -28056 500 5500 | 3300 14902 10.08 ®25 | 200 2454 | 1% OK
T2 -22908 | -18315 500 5500 | 3300 13744.6 10.08 ®25 | 200 2454 | 1% OK
T2 -23279 | -24739 500 5500 | 3300 13967.2 10.08 ®25 | 200 2454 | 1% OK
T3 -21250 | -14302 500 5500 | 3300 12750.1 10.08 ®25 | 200 2454 | 1% OK
T3 -21547 | -16343 500 5500 | 3300 12928.3 10.08 ®25 | 200 2454 | 1% OK
T4 -19359 | -10845 500 5500 | 3300 11615.3 10.08 ®25 | 200 2454 | 1% OK
T4 -19804 | -11982 500 5500 | 3300 11882.5 10.08 ®25 | 200 2454 | 1% OK
T5 -17640 | -10060 500 5500 | 3300 10583.9 10.08 ®25 | 200 2454 | 1% OK
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T5 -17918 -9646 500 5500 | 3300 10750.9 10.08 ®25 | 200 | 2454 | 1% OK
T6 -15405 | -8152.8 500 5500 | 3300 9243.24 10.08 ®25 | 200 | 2454 | 1% OK
T6 -15847 | -7256.4 500 5500 | 3300 9508.2 10.08 ®25 | 200 | 2454 | 1% OK
T7 -13915 | -7760.9 500 5500 | 3300 8348.7 10.08 ®25 | 200 | 2454 | 1% OK
T7 -14201 | -4559.6 500 5500 | 3300 8520.3 10.08 ®25 | 200 | 2454 | 1% OK
T8 -12527 | -7160.1 500 5500 | 3300 7516.32 10.08 ®25 | 200 | 2454 | 1% OK
T8 -12780 | -3739.5 500 5500 | 3300 7667.7 10.08 ®25 | 200 | 2454 | 1% OK
T9 -11116 | -6106.3 500 5500 | 3300 6669.78 10.08 ®25 | 200 | 2454 | 1% OK
T9 -11369 | -2464.2 500 5500 | 3300 6821.16 10.08 ®25 | 200 | 2454 | 1% OK
T10 971'0 9 -5023.1 500 5500 | 3300 5826.54 10.08 ®25 | 200 | 2454 | 1% OK
T10 99é3 5 -1255.9 500 5500 | 3300 5977.92 10.08 ®25 | 200 | 2454 | 1% OK
T11 -8308 | -3932.2 500 5500 | 3300 4984.8 10.08 ®25 | 200 | 2454 | 1% OK
T11 8560 3 -179.3 500 5500 | 3300 5136.18 10.08 ®25 | 200 | 2454 | 1% OK
T12 69(; 41 -2938.3 500 5500 | 3300 4142.46 10.08 ®25 | 200 | 2454 | 1% OK
T12 715_6 4 921.6 500 5500 | 3300 4293.84 10.08 ®25 | 200 | 2454 | 1% OK
T13 -5497 | -2482.8 500 5500 | 3300 3298.2 10.08 ®25 | 200 | 2454 | 1% OK
T13 57 4;9 4 1719 500 5500 | 3300 3449.64 10.08 ®25 | 200 | 2454 | 1% OK
T14 4Oé5 5 -3829.8 500 5500 | 3300 2451.36 10.08 ®25 | 200 | 2454 | 1% OK
T14 433'7 9 2198.1 500 5500 | 3300 2602.74 10.08 ®25 | 200 | 2454 | 1% OK
T15 171'5 9 -5139.4 500 5500 | 3300 1029.54 10.08 ®25 | 200 | 2454 | 1% OK
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T15 196;8 2 2677.2 500 5500 | 3300 1180.92 10.08 D25 200 24.54 1% OK

TJI\/I -798 -1261.6 500 5500 | 3300 478.8 10.08 D25 200 24.54 1% OK
T B 0

TUM | 1131.9 -4215.7 500 5500 | 3300 679.14 10.08 D25 200 24.54 1% OK
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