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Bdo cdo: Pé dn tot nghiép GVHD: PGS.TS.Vé Ngoc Duong

TOM TAT
Tén dé tai: Thiét ké toa nha vin phong Vietcombank Hoai Nhon. Chuyén dé: Xay dung
chuong trinh ty dong tinh toan b tri cot thép dam, cot
Sinh vién thye hién: Nguyén Quang Huy
S6 thé sinh vién: 111200032
Lép: 20THXD1
Noi dung dd an:

Thuyét minh gdm nhitng ndi dung chinh sau:
+ Mo dau
+ Phan I: Phan xay dung
- Chuong 1: Gi6i thiéu chung vé cong trinh
- Chuong 2: Kién tric (Giai phéap kién tric, cac chi tieu KTKT cta phuong an)
- Chuong 3: Giai phap két ciu cong trinh
- Chuong 4: Thiét ké san ting dién hinh
- Chuong 5: Thiét ké khung truc 2
- Chuong 6: Thiét ké moéng khung truc
+ Phan II: Phan tin hoc
Ung dung phan mém Etabs trong thiét ké cong trinh dan dung
+ Chuyén dé: Xay dung chuong trinh ty dong tinh toan bd tri ¢t thép dam, cot

+ Két luan
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_DATHOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DA HOC BACH KHOA Déc 1ap - Ty do - Hanh phuc
KHOA XD CONG TRINH THUY

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Quang Huy S thé sinh vién: 111200032
Lop: 20THXD1 Khoa: XD Coéng trinh thty =~ Nganh: K¥ thuat xay dung
1. Tén dé tai dé dn: Thiét ké toa nha van phong Vietcombank Hodi Nhon
Chuyén dé: Xay dung chwong trinh tw dong bé tri cot thép dam, cét
2. Dé tai thue dién: (1 C6 ky két théa thudn sé hivu tri tué doi véi két qua thiee hién
3. Cac s6 liéu va dir liéu ban dau:
a. Tailiéu quy hoach
b. Dia hinh, khi twong thuy van
C. Tiéu chudn quy pham tinh todn thiét ké
Thuyét minh gdm nhitng noi dung chinh sau:
+ Mo dau.
+ Phén I: Phan xay dung
- Chuong 1: Gi6i thiéu chung vé cong trinh
- Chuong 2: Kién trac (Giai phap kién trtc, cac chi tieu KTKT cta phuong an)
- Chuong 3: Giai phap két ciu cong trinh
- Chuong 4: Thiét ké san tang dién hinh
- Chuong 5: Thiét ké khung truc 3
- Chuong 6: Thiét ké méng khung truc
+ Phan II: Phan tin hoc
Ung dung phan mém Etabs trong thiét ké cong trinh dan dung
+ Chuyén dé: Xay dung chuong trinh tu dong tinh todn bd tri cdt thép dam, cot
+ Két luan
4. Cdc ban vé, do thi ( ghi ré cdc logi va kich thuede ban vé ):
+ S6 lwong ban vé phan I (¢ trén) toi thiéu 9 ban vé bao gom:
a. Ban vé& kién truc (t6i thiéu): 09 ban v& A3

b. Ban v& két ciu (tdi thiéu): 08 ban v& A3

SVTH: Nguyén Quang Huy — 20THXD1
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GVHD: PGS.TS.Vé Ngoc Dwong

+ S6 lwong ban vé phan II (6 trén) tdi thiéu 3 ban vé bao gom:

c. Ban v& gi6i thiéu vé san pham chuyén dé (t6i thiéu): 03 ban v& A3

5. Ho tén nguwoi huéng dan:

Phan/ Néi dung:

PGS.TS. V6 Ngoc Duong

Phén xay dung

PGS.TS. V6 Ngoc Duong
KS. Hoang Nhit Linh

Phén tin hoc/Chuyén dé

»

. Ngay giao nhiém vu do an:

\‘

. Ngay hoan thanh dé dn:

TRUONG BQ MON
TIN HQC XAY DUNG

TS. Nguyén Thanh Hai

06/03/2025
15/06/2025
Pa Nang, ngay  thang  nam 2025
Hdi dong hwéng din

PGS.TS. V6 Ngoc Dwong  KS. Hoang Nhit Linh
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MUC LUC
TOM TAT ..ot bbb 1
1\Y L 0O 01 66O 4
DANH MUC HINH ANH........ooooiioieieiceeeee e seetee sttt ses s sss s esnens 9
DANH MUC BANG BIEU .........oooiiiiiieeeeeeeeeeeeee ettt 11
LOTNOIDAU ..ottt 13
CAM DOAN ...t e st e b bt e et b e e ar b e e e s bt e e e e nbe e e anbae e e nee e 14
PHAN 1: PHAN XAY DUNG .....cooviiiieieieiieeteeee e sestesieeasss st sse s 15
CHUONG 1. GIOT THIEU CONG TRINH........ccccoooviiiiiiinieieseiessses s 16
1.1 NRU CAU XAY QUIIG. ..ottt s en e 16
1.2. Vi tri va dic diém XAY dUWN@. ........o.oovvieeeeeeeeeeeeeee e 16
12,1 VItri XAY AUNE......ooiiiiiiiiiiii ettt nnb e 16
1.2.2. Piu Kifn t0 RIS .......ooviieieeeeeceee e 16
1.2.3. Gi&l PRAP KF tRUAL. ... 16
CHUONG 2: KIEN TRUC. ........ccooviiiiiiiiiecieisee s 18
2.1. Quy MmO cONE trinh ......oooiiiiiiiiii e ———— 18
2.2.COng nang cONE triNhN. ........cooiiiiiiiii 18
2.3. Cac gidi phap thiét K& KEt CAUL .........ooovveveevceeeeeeeceeeee e 20
2.3.1. Gidi PhAP MEt DANG. .........oviveivceeeeeeeceeeee et 20
2.3.2. Gidi phap mAt AWNEG. .........ocooiiiiiii s 27
2.3.3. GIAi phaAP dO €CAO. ........ooiiiiii s 28
2.3.4. Giai phap st dung vat liéu chinh va cac thiét bi cong trinh................. 28
2.4. Cac gidi phap k¥ thu2t Khac..............ccooooi 29
CHUONG 3: GIATI PHAP KET CAU......c..coooiviiiiiiisieceseese s 30
3.1. Phén tich va lra chon két ciu chiu lwc chinh cho cong trinh ............................ 30
311 HE KEt CAU KMUNG. ..ot 30
3.1.2. HE K&t CAU AN ......ooeoveeeecceeeeeeeeee s tee e se st 32
3.1.3. Lua chon hé Két cAu chillh..............co.ovvviiecieeeeeeeeeeeeeeeeee s 34
3.2. Cac tiéu chuiin va quy pham thiét Ké. ............coocooovvoiviiiiiciceece e, 34
3.2.1. Cac tiéu chuin ding trong thiét K& K&t cAu. .........c..cccoovvverererereecreceenns 34
3.2.2. Cac tiéu chuin ding trong thiét KEnén mong ..............ccccoccevvvevererrecncnnss 35
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3.3. Lua chon 10ai VAt HEU..........oooiiii 35
33,1 VAL HEU ST dUNE. ... 35
3.3.2. YU CAU CAU 00 ...oovoeoeeeececeeeee sttt 35

3.4. XAc dinh 50 b thibt difI. .........c.ooeovivieieeeeeeee e 36
3.4.1. Chon chilu dAY SAM ..........c.ovrveeieeeeeceseeee ettt 36
3.4.2. Chon so b tiét dién dAM .............ocooeveeveevciicieeeeee e 37
3.4.3. Chon s0 b thi€t dién €Ot .........cc.ovevveverercieceeeeee e 37

3.5. Tai trong tac dung Ién cong trinh. ................ccco i 38
KT T8 TR 7Y R 71 SOOI UORROR 38
3520 HOAE A0 .o 39
3.5.3. TOROP tAL tIONE ..ot 49

3.6. GiAl PhAP KEt CAUL ..ot 51
N T 21 1 T T 1 | TR 51
3.6.2. COt KMUNG ... 51
3.6.3. DAM KIUNE ...t 51
3.6.4. CAUNANG.........ovooereeeeeeeeeeeeee ettt 51
3.6.5. K&t CAU MONG..........ooovverereeieeceiseese e ses s esie et en s s s senanens 51
3.6.6. Cac phan mém sii dung khi tinh toan thi€t K& .................cocooovveivvirinnnnnnn, 51

CHUONG 4: THIET KE SAN TANG PIEN HINH .........ccooooovviiiiicicceee e, 52

4.1, S0 U tINN tOAN .........o.ovveveeeeeieicee ettt 52
G110 BR M. 52
0 W R O 1 11 OO TSR 52
4.1.3. Cac thong s6 phuc VU tinh t0AN...............co.covvvvvevieeeeeeeeeeeeeee e, 52
4.1.4. S0 @0 tAng Aién hiNN. ...........c.oviviereeeeeeeeeee e 53

4.2. Chon chi@u dAy DAN SAN............c.ccovvivvereeeeieeeeieeeeese e 54
4.2.1. Xac dinh tai trong tac dung I€n san.................coooiiiiiii 54
4.2.2. CAU t20 CAC 1O Mt SAN......c..ovivieeeeeeeeeceeeee e 54

4.3. TAi trong tac dung 18N SAN...........coooviiiiiiiieee s 54

4id. HOQE TAL....oooiiiiiiii 55
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4.5, XAc dinh nOi IUC.........oooiiiiii e 56
4.5.1. NQi luc trong 6 san 4 canh ...............coooiiiiiiiii 57
4.5.2. Tinh t0AN COt thP ........eveveececeeeeeeee e 58

4.6. K&t qUA tINN COAN. ..............ooovieoeeeeeeeeeee oo e e s s e e s s 59
A.6.1. SAN CANG LIt ... e e e e e e s s s e en e 59
4:6.2. SAN TAU T ..ooovivniieiicee s 63

CHUONG 5: THIET KE KHUNG TRUC ......ccocociiiiiiiccecee e 68

5.1. Tinh todn c6t thép cdt KNUNG truc 3..........ovoivveeeieeeeeeeeee e 68
5.1.1. Phwong phap tinh toan ¢dt thép. ..............cocovevieieeeeeeeeeeeeeee e, 68
5.1.2. So sanh va lya chon phuwong an cOt...........c.coooviiiiiiiiiiii 72
5.1.3. Cac ti€u chi $O SANN. ..o 72
5.1.4. Cac phuwong an S0 SANh. ...........cccoiiiiiii 73
5.1.5. So sanh va lua chon phwong an ... 76
5.1.6. S0 SANN VA Kt TUAN .....oooovieiceecce st 85
507 KEETUAN ..ottt 90

5.2. Tinh toan cot thép dAm Khung truc 3..........co.coevvviveiiieieieeeeseee s 91
5.2.1. BIeU @0 NOT IIIC ..ottt 91
5.2.2. Tinh toan c0t thép dAM..............cc..oovvvieieeieeeceeee e 93
5.2.3. Tinh toAn €6t @ai AAM. .........oooviiriiicic e 104

CHUONG 6: THIET KE MONG KHUNG TRUC 3 .....c.ooovivereieeeeeseees s, 110

6.1. Piéu Kién dia chat cOng trinh. ............coovvviveveeeeeeeeeeeee e 110
B.1.1. DA TAN .....ovovevececeeeeeee ettt 110
6.1.2. Panh gia diéu Kién @dia chat. ...............cccooovvovevieireeeeeeeeeeeeesee e, 112

6.2. Lua chon @idi phap moONg ..............ccooiiiiiii 113
6.2.1. Gidi phap MONE NON@. ..........coiiiiiiiiiii e 113
6.2.2. Gidi phap MONE SAU .........oooviiiiiii i 114

6.3. Xdc dinh tdi trong tinh toAn. ... 114

6.4. Méng coc khoan nhdi bé tong ot thép...........cocovveveevevevceeceeeeeee e, 118
6.4.1. Stre chju tai ctia coc theo cuong do vat li€u ..., 118
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6.4.2. Xac dinh sirc chju tai ciia coc theo tiéu chi At nén ................cocooceveennnnen. 118
6.4.3. Xac dinh sirc chiu tai thit K& .........c..co.coovvorvivieeeeeecece e, 123
6.4.4. CAU t20 AAL COC VA COC......ovveieeeieeeeeeeeeeeeeeeeee e 123
6.4.5. Xac dinh $6 ITW0NE MONE COC..........oevieeeeieeeeeeeeeeeeeeeeeeee e, 124
6.4.6. BO tri COC trong @Ai............co.ovevieceeieeieieieeeeeeese et 124
6.4.7. Kiém tra tai trong tac dung 18n dAu coC...........cooovvevveveceeceeeeree e, 125
6.4.8. Kiém tra nén dudi day khdi mong quy woc...........ooovvvvvvevireeeeeeeeeenn, 126
6.4.9. Tinh toAn cot thép @AT COC .....c.oovvvevereieeceeceeeee e 130
PHAN 2: PHAN TIN HOC ......ooooooiieieeceeeeeeeeeee e tee e st ensssass s 132
UNG DUNG PHAN MEM ETABS TRONG THIET KE CONG TRINH DAN
DIUNG ...ttt ettt et ettt ne e nee e 133
1. Gi6i thiéu chung vé chuwrong trinh............c..cccooovveviveieeeceeeeees e 133
1.1. Yéu cau thye tién va xudt xit chwong trinh ...........c..ccooooevvvveieveeeeeecenn, 133

1.2.  Phwong phap tinh toan dwgc dung va pham vi irng dung cia chwong

EFENNL e 134
2. TONg quan vé co' S& tinh tOAN .............oooeveevrvceieeeeese e 134
2.1. Cac phuwong phap tinh toan................ccoooiiiiiiiii 134
2.2. 'Ap dung phwong phap phan tir hitu han trong tinh toan cac bai toan két
cau.135
3. Ung dung ETABS trong thiét ké cong trinh..............co.cocovovviierieirsieeeseesn, 135
3.1. Cac budc thao tac sir dung ETABS ... 135
3.2. X4y dung mé hinh tinh todn bang Etabs .............ccc.cccoevvevnveeineeneeesnees 140
3.3. XAc dinh N0 IWC. ... 140
3.4. Kiém tra kha kha ning chiu Iuc ¢lia SAN .........co.cooovvviveveeeiveecee e 141
3.5. Kiém tra dd VONE CHA SAT ...........coovvevveivieeeeiesesieessesieses s esessesseseesesesneesnes 143
3.6. Két qua chay ra mo hinh ............ccoooovviviieiciececee s 144
CHUYEN PE: XAY DUNG CHUONG TRINH TU' PONG TiNH TOAN BO TRi
COT THEP DAM, COT......ciiiee et 146
1. Gi6i thiéu chung v& chuwong trinh..............cc.ccoovvevevevieieeeeeeeeeeeeses s, 147
2.. Thong tin va giao dién chwong trinh ... 147
3080 A0 KROi. ... 149
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4. Code van hanh chwong trinh. ..............ocooii 150
5. K&t qUA ChroNE triNN...........ooovieieeeeee e 154
KET LUAN ..ottt ettt ettt n s een s en st n s 156
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Hinh 2.
Hinh 2.
Hinh 2.
Hinh 2.
Hinh 2.
Hinh 2.
Hinh 2.
Hinh 2.

Hinh 3.

Hinh 4.
Hinh 4.
Hinh 4.

Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.
Hinh 5.

Hinh 6.
Hinh 6.
Hinh 6.
Hinh 6.

DANH MUC HINH ANH
Phan 1
12 Mt DANG tANE TIHBL.....eveeeeeeeeeee et en s ees st en s eneeeeed 21
25 MEEDANG JAU Lot 22
30 MEEDANG JAU 2.t es sttt s st nennens 23
4: MAEDANG JAU 31ttt 24
5: Mt bang 14U 4,5,6,7,8,9,10 ....evoeieeeeeeeseeeeee e, 25
6: Mt DANG JAU 11 coovovieeceeve ettt 26
7: Mt DANG SAN thUQNE. .....veveevesiceececeeeeesee et ies st es s esse st en s seseenens 26
8: Mat AUNZ CONG NN ....ciiiiiiiiiii i 28
1: K&t CAU NG KNUNG. cvoeovetececee ettt 34
1: Mt DANG SAN TANG THHBL.......veeeeeeeeeeeeeeeeee et se s eneseeed 53
2: Mt DANG SAN LAU oottt sttt 53
3: Chu tao cac 1OP MEL SAN 1. 54
1: M0 hinh tinh t0&n tet diN COL........vveurverreireeiereieriec e 68
2: Khung truc 3 ctia phuong 4n ban dAU .........cc.eeeeveeveveriereeseeeeieseesesesses s, 73
3: Khung truc 3 cia phurong L. 74
4: Khung truc 3 ctla phuong 4N 2.......ccooiiiiiiiiiieiiesiee e 75
5: Biéu d0 lyc cat phuong 4n ban dAU..........co.cc.eerereeereresenseeeeeeeesseess e ses e, 76
6: Biéu d0 momen clia phuong an ban GAu...........cceeevererevereeesneeseesssessesseseeseenens 77
7: Bicu d6 luc cat clia phurong 4N L........cccoveveeevcireseeeeseeessseessssesesses s sesssseenan, 79
8: Biéu d6 momen clia PRUONE AN 1 ....vuvivvieeeeeeeeessesiese s s seseesesesses s seseeseenan, 80
9: Biéu d0 Iuc Cat cia PRUONZ AN 2.....cvoveveveerciceceeeesesee st 82
10: Biéu d0 momen cliia PRUONZ AN 2 ......ovvveveeececeeeeeeeseeseseesieseesee s seneenens 83
11: Bang tinh todn ¢t thép PAUONZ AN 2 .....cvveeiceereiseesieeeeee et eneneees 84
12: DAM KNUNE TIUC 3 1vivieieeeseeeeeeseese et s st neenens 91
137 BIEU A0 NOT IUC vttt ettt ettt ettt en ettt ettt es e e eeeneens 92
1:Dia tAng phan chia 18P QAL .....c.oveevveeiceieeeee et 110
2: Tai trong tac dUNg VA0 MONE ....veviviiiiiiiiie it 117
3: Strc chiu tai coc do ma SAt thAn COC .uvvvviiieiiiiiiiiiiieee e 122
4. Mat bﬁng DO T COC cvrvereeeeeeeeee e e e e e e et e e e et ee s et e s e ee e e eeeeenenen. 124
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Phéan 2
Hinh 1:M5 hinh phén tir hitu han ctia hé Khong gian ..........c.cooeveveveceeceeeeereeeeee e, 134
Hinh 2: Khdi tao hé [udi cONg trinh.......c.coeiieiiiiiiieieece e 135
Hinh 3: Khéi tao chiu a0 cONG trNh. .......c.oevevieeeeieeeeeeeeeeeseeseee e es e 136
Hinh 4: Khai BA0 VAL LIEU ..eeccviiiiiiec ettt ettt et bre e 136
Hinh 5: Khai A0 tiét didn dAm, COt ......vvereeeeeeeeeeeee e eeeeetes e et e et s e ees s e e s eeneees 137
Hinh 6: Khai 40 ti€t didN SAN.......uucvrverercrereeeseeisessenssssssess e 137
Hinh 7: Khai bao cac trrdng hop tal trONE .......ccovevieriiiieieiieie e 138
Hinh 8: Khai béo cac trudong hop t0 hop tai trong ........cc.eveeveevevereieeieeeeeeeseesessee s 138
Chuyén dé
Hinh CD- 1:Giao di€n chuong trinh ........ccccooiiiiiii e 148
Hinh CD- 2: Két qua b tri ¢ot thép DAM ........veeveeverceceeeeeeeee e 154
Hinh CP- 3:Ké&t qua b6 tri COt thp COt...vuvvueereeieererceciieeeeeesesee e eessesee e esresnens 155
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Bang 2.

Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.

Bang 4.
Bang 4.
Bang 4.
Bang 4.
Bang 4.
Bang 4.
Bang 4.
Bang 4.
Bang 4.

Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.
Bang 5.

Bang 6.
Bang 6.
Bang 6.
Bang 6.
Béng 6.
Béng 6.
Bang 6.

DANH MUC BANG BIEU

1: CONE NANG CONG tTINN Lovvviiiiiiiiiie e 20
1: Kich thUGC it diN CAC O SAM «vevvveeeeeeeseeeeeeeeeeeeeeeee e eeee et eeeeeeet et eee e et eeeneeeeeeeens 37
2: Kich thU6c it di€N CO ...vuuvvvrervirerieiieise s 38
32 THNR AT SAN .eeiiiiiieiee e 38
41 TN tA1 TNAL. ..ttt e et r e e e s e e e sbn e e e snree e 39
5: Gi4 tr1 tai trong tam tho1 dai han ..., 39
6: Cac dang dia hinh ........cccoiiiiiiii 43
7: Bang tai trong 16 theo phuong X ... 47
8: Bang tai trong gi0 theo pPhuong Y .....ooiiiiiiiiiiiii e 48
LR 5 (0 1A 2 I . 1 SRR OPRR 49
10: TO NP tAT TONG 1vovvoreereriesrireeeee et st s s asss s st eenens 50
112 TOROP DA0 ..ottt 50
L 5T 10 1 ¥R PP PR 52
2: Tai trong van phong, san V€ SINN.........ccceeiiiiiiiiiiii 55
3: TA trong MAI BTCT oo 55
41 TAL QNG LIOMIEZ ..ottt ettt sttt sbe e bt et e et e e n e e snneesnneennneenes 55
51 HOGE tAT ThIEE KE..vvvuvvvurersrireiicriesiesis st 56
6: Két qua tinh toan 6 san 2 phuong cua san tang 190 1] AP PPR TR 62
7: : Két qua tinh toan 6 san 1 phuong ciia san tang 138 (< AU PR PRSPPI 63
8: : Két qua tinh toan 6 san 2 phuong ctia san 14U 1......ccceveveieeiieeseeneeeeeenan, 66
9: : Két qua tinh toan 6 san 1 phuong clia SAN L......cc.cveverereveeeeeeeeeessseeses e 67
1: Bang tinh toan c6t thép ctia phuong 4n ban dAU.........c..cceveveeervecivereeeseeeneeeanes 78
2: Bang tinh toan c6t thép clia phuong an 1.......c.oceveeveveeveereeeecseesesee s 81
3:Bang dit liéu cot bién ctia phurong 4n ban dAu ........ccceveveeveeieeeeeeseeee e, 85
4:Bang dit li€u cOt bi€n cua phrong an 2 ........c.cooocviiiiiiiiieiie e 86
5: Bang so sanh vé Ng SUAt VA AN 10AN ..........ceveeveeeiereeeseeeeseeessesesessesesnessesesseeeans 86
6: Bang 50 sanh thi cong va bd tri thEP........co.evvveeureerrereseeseeeseseeseesssesses e 86
72 BANE tOM L. v.vevireeceeeeeesse ettt st s st en et es sttt n s ne s ense s neen et 87
8:Bang dit lidu cot giita ctia phurong 4n ban dau ..........ccceveeeevevreereeesrnensensneenan, 88
9:Bang dir li€u cOt gitra clla phurong an 2 .........ccoveiviiiiiiiiiiicee e 88
10: Bang so sanh cOt bi€n 2 phurong AN ........cccveiviiiiiiiii i 90
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Chuyén Pé

Bang CP- 1: Cac cong nang ctuia chuong trinh
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Bio cdo: Dé dn tét nghigp GVHD: PGS.TS.Vé Ngoc Duwong

~ LOINOI PAU ‘
Ngay nay v6i Xu hudng phat trién cta thoi dai thi cac cong trinh cao tang dugc xay dung
rong rii & cac thanh phd va d6 thi 16n. Trong d6 Tinh Binh Dinh duoc biét téi 1a 1 trong
nhitng noi dang sdng bac nhat Viét Nam, nén cac cong trinh vin phong, khach san 1a kha
phé bién. Cung véi n6 thi trinh d6 ki thut xdy dung ngay cang phat trién, doi hoi nhirng
ngudi 1am xay dung khong ngimg tim hiéu nang cao trinh d6 dap tng yéu cau ngay cang
cao cua cong nghé.

Do 4n tot nghiép 1an ndy mot bude di can thiét cho em nham hé thdng cac kién thirc da
duoc hoc & nha truong sau 5 nam hoc. Pong thoi gitip em bat dau 1am quen voi cong viée
thiét ké mot cong trinh hoan chinh tao tién dé vitng chic cho cong viéc sau ndy.

Vé6i nhiém vu duoc giao 1a “Thiét ké toa nha van phong Vietcombank Hoai Nhon. Chuyén
dé: Xay dung chuong trinh tu dong tinh toan bd tri c6t thép dam, cot”

Du ban ron rt nhiéu cong viéc nhung cac Thay van danh nhiéu thoi gian va tAm huyét
trong viéc hudng dan em. Thay ludn quan tam, chi bao va sita chita nhimg van dé quan
trong giup em dinh hudng va 1am viéc theo quan diém ding dan, chinh su tan tim va nhiét
huyét cta thay da giup em c6 duoc tinh than, mot niém tin va khéi luong kién thirc phong
phu dé dén ngay hom nay do an tot nghiép ciia em da duoc hoan thanh.

Vi tat ca tim long biét on sdu sic, em xin chan thanh giri 101 cam on dén Ban giam hiéu
cung toan thé quy Thay c6 Truong Pai Hoc Bach Khoa Pa Niang, cac Thay co khoa Xay
Duyng Cong Trinh Thity d3 tan tinh huéng din — giup d& em trong sudt qua trinh hoc tp tai
truong, ddc biét 1a Thay PGS.TS. V5 Ngoc Duong — Giang vién hudng din d an va Anh
KS. Hoang Nhat Linh - Cong ty INC BIM 1a dong huéng dan

Sau cung em xin cam on gia dinh, ngudi than ludn bén canh ung hd va dong vién. Cam on
tat ca ban bé dd gan bo va cing hoc tap, giup d& em trong sudt thoi gian qua, cling nhu
trong qué trinh hoan thanh d6 an tt nghiép nay.

Chan thanh cam on!
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CAM DOAN

T61 xin cam doan toan bo s6 li¢u va két qua nghién ctru trong luan van tot nghi¢p
nay la san pham ca nhan cua t61 va dugc hoan thién voi su trung thue.
Tat ca sy giup do cho viéc xay dung co s¢ 1y luan cua san pham nghién ctru nay
déu duoc trich dan day du va ghi rd nguon goc rd rang ¢ phan tai liéu tham khao.

Sinh vién thuc hién

Nguyén Quang Huy

SVTH: Nguyén Quang Huy — 20THXD1
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PHAN 1: PHAN XAY DUNG
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Bdo cdo: Pé dn tot nghiép GVHD: PGS.TS.Vé Ngoc Duong

CHUONG 1. GIOI THIEU CONG TRINH
1.1.  Nhu ciu xay dung.

Ngan hang ngoai thuong viét nam la mot doanh nghi¢p hang dac biét dugc t6 chuc
theo mo hinh tong cong ty 90, 91. Thanh l4p tir thang 4 nam 1963 cho dén nay,
Ngén hang Ngoai thurong Viét Nam lién tuc gitt vai trd chi lyc trong hé théng nhan
hang Viét Nam, 13 ngan hang thuong mai phuc vu lau doi nhat & Viét Nam ludn
dung dau vé ngudn von va cé uy tinh trong linh vyec tai trg thanh toan xuit khu,
kinh doanh ngoai héi, bao 1anh ngan hang va cac dich vu tai chinh, ngan hang quéc
té, trung tam thanh toan ngoai té lién ngan hang cta trén 100 ngan hang trong nudc
va cac ngan hang nudc ngoai dat tai Viét Nam. Hién nay Ngan hang Ngoai thuong
Viét Nam d3 phat trién thanh mot hé théng véi nhiéu chi nhanh trong nudc va cac
cong ty tai chinh ...
Hién nay, Ngan hang Ngoai thuong Viét Nam la Ngan hang thanh todn va phat hanh
thé 16n nhat, thanh toan va chuyén tién nhanh khip thé gi6i chiém ty trong 16n trong
viéc thanh toan xuat nhap khau, dugc Chinh phu chon 1am ngan hang quan 1y va
phuc vu cho cac khoan vay ng, vién trg va nhiéu du 4n ODA tai Viét Nam.
1.2. Vi triva dic diém xay dung.

1.2.1. Vi tri xay dung

- bia diém: Thi xa Hoai Nhon, Tinh Binh Dinh

Phia bac giap thi xd Duc Pho, tinh Quang Ngai
Phia nam giap huyén Phu M§

Phia tay giap cac huyén Hoai An va An Lio
Phia dong giap Bién Dong.

+ + + +

- Cong trinh duoc xay dung trén khu dat c6 dién tich gan 3000m? (3ha)
1.2.2. Piéu kién ty nhién

- Khi hau: Theo tai li€u cia tram Khi tugng thuy van Hoai Nhon, khi hau
duoc chia thanh 2 mua ro rét:
= Mua kho: Tir thang 1 dén thang 8, binh quén s, gio nang 8,5 gid/ngay,
nhiét d6 26,9°C, luong mua 120 mm/thang, d6 am 79%. Dic biét mua
nay c6 gio Tay kho nong kéo dai khoang 35 - 40 ngay.
=  Mua mua: Tir thang 9 dén thang 12, binh quan sb gid ning 4,5
gio/ngay, nhiét 4o 25,6°C, lugng mua 517 mm/thang, do am cao 86%.
Dac biét mua nay c6 gié mua Bong Bac va bao cd toc do gi6 manh,
x04y, kéo theo mua 16n, gdy nén Iu lut.
- Giao thong: Thi x3 c6 dudng Qudc 16 1 va duong sit Biac Nam chay qua,
c6 ga Bong Son va ga Tam Quan trén tuyén.

1.2.3. Giai phap ky thuit.
1. Hé théng dién.

- Cong trinh sir dung dién duoc cung cip tir ngudn: luéi dién Thi X3 Hoai
Nhon
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- Toan bd duong day dién dugc di ngdm (duoc tién hanh lip dat dong thoi
v6i lac thi cong). Hé thdng cap dién chinh duogc di trong hop k¥ thuat ludn
trong gen dién va dit ngdm trong tuong va san, dam bao khong di qua khu
vue Am udt va tao didu kién dé dang khi can stra chita.

- Mang dién trong cong trinh dugc thiét ké véi nhing tiéu chi nhu sau:
- Antoan : khong di qua khu vire am w6t nhu khu vé sinh.

- O mbdi téng déu lép Qét hé théng dién an toan: hé théng ngét dién tu dong
tor 1A = 80A duogc bo tri theo tang va theo khu vuc (ddm bao an toan
phong chong chay nd).

- D¢ dang stra chita khi c6 hu hong cling nhu dé kiém soat va cat dién khi
co su cO. Dé thi cong.

- MJdi tang duoc cung cap 1 bang phan phéi dién. Ben thoat hiém va chiéu
sang trong truong hop khan cap dugc lap dit theo yéu cau ciia co quan co
tham quyén.

2. Heé thong cap thoat nuée

- Cong trinh sir dung nguén nudc dugce lay tir hé thong cép nudc Thi xa
Hoai Nhon chtra vao be chtra ngam sau d6 bom 1én bé nuoc mai, tu day sé
phan phbi xuong céc ting clia cong trinh theo céc duong 6 éng dan nude
chinh. Hé théng bom nudc cho cong trinh duoc thiét ké tr dong hoan toan
dé dam bao nudc trong bé mai ludn du dé cung cap cho sinh hoat va ctru
hoa.

- Cac duong 6 6ng qua cac tang ludn duoc boc trong cac hop gen nudc. HE
thong cip nude di ngam trong cac hop k¥ thuat. Cac duong 6ng ciru hoa
chinh ludn dugc bd tri & mbi tang doc theo khu vuc giao thong dimg va
trén tran nha.

- Nudc mua trén mai s& thodt theo cac 16 thu nudce chay vao cac éng thoat
nudc mua c6 duong kinh d =140 mm di xubng dudi. Riéng hé thong thoat
nudc thai duoc bb tri duong dng riéng. Nudc thai tir cac budng vé sinh co
riéng hé dng dan dé dua nudc vao bé xir Iy nude thai sau d6 méi dua vao
hé théng thoat nudc chung.

3. He¢ thong phong chay chira chay

- H¢ théng bao chay dugc lép dat tai moi téng. Céc binh ctru hoa dugc trang
bi day du va bo tri ¢ cac hanh lang, cau thang...theo sy hudng dan cua
ban phong chay chira chay ctia Tinh Binh Dinh.

- B trihé théng curu hoa gff)m cac hong c&q hoa tai cac 16i di, cac sanh ...
v6i khoang céch toi da theo diing tiéu chuan TCVN 2622 —1995.
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CHUONG 2: KIEN TRUC.

2.1.  Quy mo cong trinh

¢ Loai cong trinh.

Loai cong trinh: Van phong.

Xay dung toa nha lam khu giao dich, van phong lam viéc, khu vuc dau xe ndi
bo va céac kho chuyén dung (kho tién, kho luu trit ho so), so tang: 14 tang cao

(1 tang trét, 11 lau, 1 1au k¥ thuat)
Khu vyc dé xe 02 banh khach hang

Khu vuc dau xe 6 t6 khach
Tram bién thé

Nha bao vé

Nha may phat dién

DPuong ndi bd

San vuon

Nha an

San tennis

2.2. Cong nang cong trinh.

STT | Cac phong chitc niing Dién tich (m?)
I Tang trét 650
1 Khu vic quay giao dich 1 40
2 Khu vie quay giao dich 2 60
3 Sanh giao dich 115
4 Phong E-Banking 28
) Phong ATM 28
6 Kho tién 35
7 Kho phu 21
8 Gara xe cho tién 30
9 Phong phé Giam doc 22
10 Phong truc an ninh (bao v¢) 9
11 Khu v¢ sinh chung 40

SVTH: Nguyén Quang Huy — 20THXD1
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STT | Cac phong chirc niing Dién tich (m?)
12 Sanh + hanh lang + cau thang 224
I Lau 1 625
1 Phong pho Giam ddc 25
2 Phong K¢é toan 180
3 Phong IT 80
4 Khu v¢é sinh chung 40
5 Sanh + hanh lang + cau thang 300
Il | Lau2 615
1 Phong Quan hé khach hang 175
2 Phong Giam ddc + tiép khach 60
3 Phong nghi Giam doc + thay do + vé sinh 45
4 Phong huat thude 22
5 Khu v¢ sinh chung 40
6 Sanh + hanh lang + cau thang 273
IV |Lau3 615
1 Phong Hanh chinh — Nhan su 7
2 Phong Kiém soat ndi bo 100
3 Phong hop ndi bod 110
4 Phong hut thude 22
) Phong tap vu 22
6 Khu v€ sinh chung 40
7 Sanh + hanh lang + cau thang 244
Y Lau 4 -> 10 615
1 Khu vuc 1am viéc du phong khi c6 nhu cau phat trién | 490
2 Khu v¢ sinh chung 40
3 cau thang 85
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STT | Cac phong chirc niing Dién tich (m?)
Vi Lau 11 615
1 Héi trudng 190 chd 210
2 Phong chuén bi hoi trudng 43
3 Phong k¥ thuat, am thanh, anh séng 24
4 Phong diéu khién lanh trung tdm 18
5 Kho 15
6 Khu v¢ sinh chung 40
7 Sanh + hanh lang + cau thang 320
Vil San thwgng 275
1 Khu vyc dat bon nude Inox + mdy lanh trung tam +

k¥ thuat thang may

Bang 2. 1: Cong nang cong trinh

2.3.  Cac giai phap thiét ké két cau.

2.3.1. Giai phap mit bing.

1.

Téng thé

Do dic diém khu dét xay dung hinh chu nhéat, c6 mot méat giap truc duong chinh,
cong trinh dugc bé tri dé xay dung nhu sau:

B4 tri nha bao vé phia ngoai cong trinh, dit ngay tai goc ranh dat tai duong truc
chinh, ngoai ra trong nha chinh c6 phan dién tich danh dé dat 2 may ATM c6 cia
mo ra tién sanh va phuc vu khach hang 24/24 gid. Nha bao vé b tri nhu vay sé
quan sat dugc toan bo khu vuc khoang san phia trudc va khu vuc tién sanh cua
cong trinh.

Khu vire ddu xe 2 banh khach duoc bé tri ngay ranh dat giap truc duong chinh.
Khu vuc diu xe 6 to khach duge bd tri ngay tai san trudc

B6 tri duong giao thong ndi bo chay doc quanh cong trinh chinh,18i xe vao bén
phai cong trinh 16i ra phia bén trai viéc bé tri hé thong giao thong nhu vay sé tao
diéu kién thuan loi cho viéc di lai va phong chay, chira chay.

Phia sau cong trinh chinh 13 khoang san rong 12m tiép theo bd tri cac cong trinh
phu bao gdm
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- Nha bdo v¢, nha may phat di¢n, bai xe otd6 va xe 2 banh cho can bo nhan vién ,
nha an giai khat , san tennis nham phuc vu tai ché cho can bo nhan vién ngan
hang va mdt phan khach hang dén giao dich dé tiét kiém tho1 gian di lai

2. Mit bing cac tang.
a. Tang triét: Khu giao dich

- Cong trinh c6 hai ctra ra vao: Ctra chinh dugc bo tri hudng truc duong chinh vao cho

khach dén giao dich. Khach hang dén giao dich déu phai thong qua tién sanh. Cira
phu bo tri médt sau cta cong trinh dung cho nhan vién va 161 thoat nan khi can thiét,

ddng thoi cira phu phia sau c¢6 thé phuc vu cho 1 phan khach hang di tir phia sau vao

- Khu vyc sanh giao dich véi khach hang: tai day bd tri 02 quay giao dich. Quay giao
dich dugc b6 tri hai bén ngay gitra sanh giao dich ¢ gitra la Khu vyc danh cho khach

ngdi chd 1am thu tuc. Tai tién sanh cira chinh ctia céng trinh, bd tri khu vuc Auto
bank dat 4 may ATM va khu vuc cho E-Banking, khu vuc nay sé dugc mo 24 / 24

dé phuc vu khach hang.

- Kho tién duogc bb tri ¢ sat ngay canh quay ngan quy. Khu vuc khi tién dugc chia lam

2 phan khu vyc gara xe cho tién va khu vire kho (kho chinh va kho phu). Tai vi tri
nay rat thuan tién cho viéc di chuyen tién va dam bao vé mit an ninh.

- Khu v¢€ sinh chung danh cho khéch va nhan vién lam viéc ¢ ting nay. Khu v¢ sinh

dugc chia lam 2 phong nam va nir riéng bi¢t. Phong v€ sinh nam dugc b tri 3 tiéu, 2

xi va 2 bon rira mat. Phong vé sinh nir bo tri 3 xi va 2 bon rtra.

- Phén dién tich con lai bd tri phong k¥ thuat, sanh, hanh lang va cau thang (thang

may va thang b9).

Hinh 2. 1: MGt bang tang Triét
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b.

Lau 1: Vin phong lam viéc

Tang nay bd tri phong 1am viéc ciia bo phan ké toan va bo phan IT. Cac
phong lam viéc nay chi lam vach ngan nhe thuan tién cho vi¢c thay doéi sau
nay.

B6 tri phong lam viée cho Phé Giam ddc

Mot phong tu Van khach hang, phong nay c6 tinh chat tham muu va tu vén
cho khach hang vé cac nhu cau va cac loai hinh dich vu ctia ngan hang.

Khu nha v¢ sinh chung danh cho khach va nhan vién lam vi¢c ¢ lau 1. Khu vé
sinh dugc chia lam 2 phong nam va nira riéng biét. Phong v¢ sinh nam duogc
bo tri 3 ti€u, 2 xi va 2 bon rra mat. Phong vé sinh nit bo tri 3 xi va 2 bon rura.

Phén dién tich con lai b tri phong k¥ thuat, sanh, hanh lang va cau thang
(thang may va thang bg).
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Hinh 2. 2: Mt bang lau 1
Lau 2: Vin phong lam viéc
Tang nay bd tri phong 1am viéc ctia bd phan quan hé khach hang. Cac phong
lam viéc nay chi 1am vach ngén nhe thuan tién cho viéc thay doi sau nay.
B4 tri phong lam viéc cho Giam ddc gom: 1 phong hop, 1 phong tiép khach,
1 phong nghi va phong c6 vé sinh riéng.
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- Khu nha v¢€ sinh chung danh cho khach va nhan vién Iam viéc ¢ 1au 1. Khu v¢
sinh dugc chia lam 2 phong nam va nira riéng biét. Phong vé sinh nam duoc
bo tri 3 ti€u, 2 xi va 2 bon rra mat. Phong vé sinh nit bo tri 3 xi va 2 bon rura.

- Phan dién tich con lai bd tri phong k¥ thuat, sanh, hanh lang va cau thang
(thang may va thang b9).

Hinh 2. 3: Mat bang lau 2
d. Lau 3: Vin phong lam viéc

- Tﬁng nay b tri phong lam viéc cua bo phan Hanh chinh — nhan sy, b
phan kiém soat ndi bgd. Cac phong lam viéc nay chi [am vach ngan nhe
thuan tién cho vi¢c thay doi sau nay.

- Botri phong hop nodi bd
- Phong tap vu

- Khu nha vé sinh chung danh cho khach va nhén vién lam viéc ¢ 1au 1.
Khu vé sinh dugc chia lam 2 phong nam va nira riéng biét. Phong vé sinh
nam duge bd tri 3 tiéu, 2 xi va 2 bdn rira mat. Phong v¢ sinh nit b6 tri 3 xi
va 2 bon rira.

- Phan dién tich con lai bd tri phong ky thuat, sanh, hanh lang va cau thang
(thang may va thang bg).
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Hinh 2. 4: Mt bang lau 3
e. Li}\lqll 4+5+6+7+8+9+10: Vian phong lam viéc dy phong khi c6 nhu ciu phat
trién.
- B6 tri khu vye 1am viéc du phong
- Khu nha v¢€ sinh chung danh cho khach va nhan vién lam viéc & lau 1. Khu vé

sinh dugc chia lam 2 phong nam va nira riéng biét. Phong v¢ sinh nam duogc
bo tri 3 tiéu, 2 xi va 2 bon rira mat. Phong vé sinh nit bo tri 3 xi va 2 bon rira.

- Phan dién tich con lai bé tri phong k¥ thuat, sanh, hanh lang va cau thang
(thang may va thang b9).
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Hinh 2. 5: Mt bang lau 4,5,6,7,8,9,10
f. Lau 11: Hoi truong
- BO tri hoi trudng 190 chd phuc vu cho cac cudc hop, hoi thao 16m.

- Ngoai hoi trudng chinh con bo tri cac phong hd tro nhu phong chuan bi,
phong k¥ thuat &m thanh, 4nh sang.

- Phong diéu khién lanh trung tim
- Nha kho

- Khu nha v¢€ sinh chung danh cho khach va nhan vién lam viéc ¢ 1au 1. Khu v¢
sinh dugc chia lam 2 phong nam va nira riéng bi¢t. Phong vé sinh nam dugc
bo tri 3 ti€u, 2 xi va 2 bon rira mat. Phong vé sinh nit bo tri 3 xi va 2 bon rira.

- Phan dién tich con lai bd tri phong k§ thuat, sanh, hanh lang va cau thang
(thang may va thang b9).
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Hinh 2. 6: Mt bang lau 11

g. San thwong: Khu dit bon nuéc Inox + may lanh trung tim + k§ thuat thang
may.

(I

Hinh 2. 7: Mdt bang sdn thwong
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*

Dé thuan tién cho viée di chuyén theo phuwong thang dimg trong cong trinh,
thiét kea da bd tri 02 thang may va 02 thang bo dam bao giao théng thuén tién
cho khach hang va nhan vién khong bi chéng chéo nhau, dong thoi giai quyét
dugce dudng thoat nan khi c¢6 sy cb xay ra. Riéng cau thang bo & cudi cong
trinh dugc danh cho thang thoat nan nén da dugc thiét ké hé thong cira chong
chay va chiu nhiét.

Cac tﬁng lam viéc déu bd tri hé théng hanh lang rong dé thuan tién cho viéc
giao thong giita cic phong ban, ddng thoi ting dién tich lam viéc.

2.3.2. Giai phap mat ding.

Mit ding cta cong trinh dugc thiét ké theo dang d6i xtng. Vi hé thong két
cau bang bétong cot thép, twong xay gach nhung khong nang né nho hé thong
cua so kinh thong thoang cho ca 4 mét cong trinh.

Mit ding cta cong trinh dugc chia lam 3 phén:

Phan dé: tai khu vyc sanh chinh cua cong trinh dugc thiét ké mang kinh rong
lam cho cong trinh nhe nhang va thoang mat tao cdm gidc an tdm va thoai
mai cho khach hang dén giao dich. Cac mang xdy tuong ciia 4 mit & phan dé
déu Op da granite dé tao vé vitng chic, uy nghi cho cong trinh.

Phan than: tai cic mang tudng déu bd tri cac hé thong cira s6 va cach vach
kinh dé tao thong thoang va 1am mét di tinh ning né cta két cau bé tong va
tuong gach. Cac mang tudng ¢ phan than déu sir dung vat liéu nhu son nudc
va cac tim hop kim nhom p tao cam giac nhe nhang cho cong trinh.

Phan dinh: nam & tang trén cung ctia cong trinh.

Ngoai ra, & 4 mat dimg ciia cong trinh con bb tri nhitng mang tuong ding dé
gin nhitng logo va tén cia ngan hang. Nhitng logo duoc treo trén cao véi
kich c& 16n giup khach hang ciing céc d6i tic dé nhan biét diém giao dich,
thuong hi¢u cua Ngan hang ngoai thuong. Pay cling 1a mgt hinh thirc quang
cdo, tao uy tin cho Ngan hang Ngoai thuwong Chi nhanh tai Hoagi Nhon

Toém lai, viée thiét ké hinh dang mat ding cong trinh pht hop véi cac yéu cau
Sau.

Tao vé uy nghi, vitng chic nhung nhe nhang.

Tao cam giac thoai mai va yén tdm cho khac hang va moi ddi tac khi dén lam
viéc tai phong giao dich.

Dang vé mang tinh hién dai, khong cau ky, pht hop voi phong cach kién triic
hién nay trong khu vuc.

- Hinh thtrc va mau sic twong tu tru s& chinh cua Ngan hang Ngoai thuong Viét Nam
tai Ha Noi. PBay l1a yéu t6 tao dac diém riéng bi¢t cho toan hé thong Ngan hang
Ngoai thuong Viét Nam.
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Hinh 2. 8: | ; Mt dirng
cong trinh

2.3.3. Giai phap do cao.

- Do toan bd hé théng k§ thuat ciia cong trinh déu b tri Am trong tudng va phia trong
tran nén do cao cac tang dugc thiét ké nhu sau:

+ Tang trét: Sm (do yéu cau str dung khong gian cho sanh giao dich )
+ Lau1:3.6m

+ Lau2:3.6m

+ Lau3:3.6m

+ Lau 4+5+6+7+8+9+10: 3.6m

+ Lau 7: 3.6m (riéng khu vyc hdi trudng nang mai 1én cao do 5m)

+ San thuong: 3.3m

2.3.4. Giai phap sir dung vit liéu chinh va céc thiét bi cong trinh.
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- Vat liéu st dung trong cong trinh nay da phan la vat li¢u hién c6 tai dia phuong va
trong nudc, cd mot so it vat liéu dung hang ngoai nhap.

- Céc loai vat liéu chinh st dung trong cong trinh nhu:

+

+

+

Hé thong két ciu (cot, dam, san): bé tong cdt thép db tai chd,
Hé thong tudng ngoai bao che: xy gach, son nudc, 6p da va dp hop kim nhom,

Hé thong tudng ngin phia trong: xay gach, cac vach nhe (kinh khung nhém, tim
s¢1 thuy tinh va sgi cenlulo),

L6p hoan thién san: gach granite (loai bang bot da ¢p, chiu luc cao), gach
ceramic, d4 granite va mot vai chd dung gb hoic cac tAim tong hop (do yéu cau
dac biét),

Tudng: son nudce, op da granite, bp gach men, 6p hop kim nhom va gd (dung
trang tri),

Cira di va cira so: kinh khung nhém, kinh khung nhya tong hop, gb (ngoai trir
cac cura chuyén dung dac biét bang thép).

2.4. Cic giai phap k¥ thut khac.

X2 Nguén dién chinh duoc cap tur nguff)n dién chinh cua khu vuc, sau do
chuyén vao tram bién thé dua vao cong trinh. Ngoai ra con st dung 01
may phat dién du phong dé cung cap dién kip thoi khi xay ra sy co.

< Ngudn cap nudc dugce lay tir ngudn cap nuoc chinh cua khu vue, sau do
cho vao bé nudc ngam roi bom 1én bon nudce trén mai cap dén thiét bi vé
sinh. Bé nudc sinh hoat str dung chung véi bé nuéc PCCC cua cong trinh.

+» Thoat nudc: chu yéu la thoat nudc sinh hoat va nudc mua, nudc duoc
thoat ra hé thong thoat nudc chung cua khu vuec.

% Hé thong phong chay: sir dung hé thong bao chdy ty dong.

< Hé théng chira chay: bang binh bot dugc dit tai cac vi tri trong cong trinh
va chita chay bang nudc (loai chira chay ty dong va chira chay bang tay),
nude duge bom tur bé nudc ngam bang may bom chira chay chuyén dung
sau d6 cap cho cac hong chira chay duogc bd tri o tat ca cc tang.

<> Hé’théng chdng sét: str dung 01 kim thu sét ngoai c¢6 ban kinh phu 16n
khap cong trinh.

< Heé thong diéu hoa nhiét do: str dung hé thong may lanh trung tam.

% Heé thong thong tin lién lac: bao gdm mang dién thoai trong va ngoai
nudc, mang truyén tin hiéu cap quang.

% Hé thong camera bao vé duoc bd tri & nhitng vi tri quan trong trong cong
trinh.
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% H¢ thong mang may tinh: bao gom mang ndi by, mang két noi lién lac trong
nudc va quoc té

CHUONG 3: GIAI PHAP KET CAU

3.1. Phan tich va lya chon két cAu chiu lue chinh cho cong trinh

3.1.1 Hé két cAu khung

- Can ctr vao kha ning tiép thu tai trong, nhat 13 ddi véi tai trong ngang co thé
chia thanh cac hé chiu luc nhu sau:

» H¢ khung:

+ H¢ khung chiu luc dugc tao thanh tir cac cAu kién thanh nhu cot dam,
lién két clmg tai cc nat tao thanh cac hé khung phang hay khung

khong gian doc theo cac truc Iudi cot trén mat bﬁng nha.

+ Khung bé tong cdt thép thudng d6 lién khéi. Tuy nhién ddi v6i nha cao
tang viéc thi cong cac két cdu dang thanh nhu dam, cot cang trd nén

phuec tap trén nhitng do cao 16n.
» H¢ khung — vach:

+ Heé két cau nay thuong duogc sir dung cho nhitng nha c6 mat bang hinh
chir nhat kéo dai, chju luc chi yéu theo phuong ngang nha. Cac vach
cting duoc bé tri chu yéu doc theo phuong ngang ngdi nha. Trong cac
kiéu nha lap ghép tdm 16n nhiéu tang c6 thé xem cac tim tuong lién két
v6i nhau tao thanh mot hé tudng cling ngang doc lién tuc. cdc md hinh
tinh toan phu thudc nhiéu vao ciu tao cac mach lap ghép tuong véi

tuong va tudong voi san.
» H¢ khung — [6i:

+ H¢ khung — 161 chiu lyc thuong dugce str dung c6 hiéu qua cho cac nha
c6 do cao trung binh va that 16n, c6 mat béng don gian dang hinh chir
nhat, hinh vudng. Loi (6ng) c6 thé dat trong hoac ngoai bién trén mat
bang, hé san cac tang gbi truc tiép vao tuong 16i — hop hodc qua cic hé
cot trung gian. Phan trong 15i thuong dung dé bb tri thang mdy, cau

thang va cac hé théng k¥ thuat nha cao tang.
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> He 16i — hop:

+ Hop la nhing 13i ¢6 kich thudc 16n thudng duogc bé tri bén trong va gan
bién ng61 nha. Khac véi heé khung — 161, hé hdp chiu lyc toan bd tai
trong dimg va ngang do san truyén vai, khong co hoic rét it cot trung

gian do san.

3.1.2 H@¢ két cau san.

- Trong cong trinh hé san ¢ anh hudng rit 16n toi sy lam viéc khong
gian cta két cau. Viéc lwa chon phuong an san hop 1y 1a rat quan
trong. Do vay, can phai c6 sy phan tich dung dé lya chon ra phuong
an pht hop vé6i két cau cta cong trinh.

- Ta xét cac phuong an san sau:

1. Hé san suon:.

- CAu tao: bao gdm hé dam va ban san.

- Uu diém:

e Tinh toan don gian.

e Duogc s dung pho bién & nudce ta véi cong nghé thi cong
phong pht nén thuan tién cho viéc lya chon cong nghé thi
cong.

- Nhwoc diém:

e Chiéu cao dim va do vOng cua ban san rat 1én khi vuot khau
d6 16n, dan dén chiéu cao tdng cia cong trinh 16n nén gy bat
loi cho két ciu cong trinh khi chiu tai trong ngang va khong
tiét kiém chi phi vat liéu.

e Khong tiét kiém khong gian st dung.

2. Heé san o co.

- CAu tao: gdbm hé dim vudng goc v6i nhau theo hai phuong, chia ban
san thanh cac 6 ban ké bon canh ¢ nhip bé, theo yéu cau cau tao
khoang cach gitta cac ddm khong qua 2m

- Uu diém: Tranh duoc c6 qua nhiéu cot bén trong nén tiét kiém duoc

khong gian st dung va c6 kién tric dep,thich hop vdi cac cong trinh
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yéu cau tham my cao va khong gian st dung 1én nhu hoi truong, cau

lac b...

- Nhwoc diém:

Khéng tiét kiém, thi cong phtc tap.

Khi mit bang san qua rong can phai b tri thém cac dam
chinh. Vi vay, no cling khong tranh dugc nhitng han ché do
chi€u cao dam chinh phai l6n dé gidm do vong

3. San bé tong dy ung luc

- Uu diém:

Ngoai cac dic diém chung ciia phuong an san khong dam thi
phuong an san khong dam tng luc trude s€ khac phuc dugc
mot s6 nhuge diém cua phuong an san khong dam:

Giam chiéu day san khién giam dugc khéi lugng san dan t6i
giam tai trong ngang tac dung vao cong trinh ciing nhu giam
tai trong diing truyén xudng mong.

Tang d§ ciing cua san 1€n, khién cho thod man vé yéu cau su
dung binh thuong.

So dd chiju lyc trd nén tdi wu hon do cbt thép g lyc trude
duoc dat phu hgp v6i biéu do momen do tinh tai gy ra, nén
tiet kieém dugc cot thép.

- Nhuoc diém:

Tuy khic phuc duogc cac nhuoc diém cua san khong dam
thong thuong nhung lai xuat hién mot s6 khé khan cho viéc
chon lya phuong dn nay nhu sau:

Thiét bj thi cong phuc tap hon, yéu cau viéc ché tao va dat cbt
thép phai chinh x4c do d6 yéu cau tay nghé thi cong phai cao
hon, tuy nhién voi xu thé hién dai hoa hién nay thi diéu nay s&

1a y€u cau tat yéu.

Thiét bi gia thanh cao va con hiém do trong nudc chua san

xuat duoc.

Lua chon hé két cAu chiju lyc chinh cho cong trinh
Trong thiét ké va xay dyng nha cao téng, viéc lya chon hé két

cau chiu luc hop 1y con phu thudc vao nhiéu yéu to6 nhu chiéu
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cao, cac dieu kién dia chat thiy van, ban do phan vung dong

dat khu vuc hodc toan bo lanh thd dat nude va cac giai phap

kién trac cong trinh.

3.1.3  Lua chon hé két cau chinh.
1. Luwa chon h¢ két cAu theo h¢ khung.

- Theo “Két cdu nha cao tang bé téng cot thép — PGS.TS Lé Thanh Hudn” c6

thé lua chon hop 1y két cau chiju luc theo sb tﬁng nhu trén dd thi nhu sau:

13\

k;
b3

13

Khung-vach cing

1 8
\

Vach cimg

=

1 8

Khung

1S

=

8

Khung 6og

Gng trong Gng

Hinh 3. 1: Két cdu hé khunng

- Do cong trinh co6 chiéu cao 11 tng va I ting san thuong. V&i chirc

nang cong trinh la noi & nén ta chon hé két cau chiu lyc chinh la 4é

khung chiu luc.

— Chon hé két cau chiu luc chinh: Khung khéng gian.

2. Luwa chon hé ket cau san

Bang vi¢c phan tich céc loai két cau san ké trén, nhan thay cong trinh
co két cau chiu lyc chinh 1a thuan khung, v&i nhu cau stir dung thong

thuong 13 noi 6, ciing nhu dé don gian trong qu4 trinh tinh toan thiét

ké ket cau va thi cong ta lya chon phuong an hé két cau san swon.

3.2 Cic tiéu chuin va quy pham thiét ké.

3.2.1. Cac tiéu chuin dung trong thiét ké két cau.
[1]. TCVN 2737:2023: Tai trong va tic dong — Tiéu chuan thiét ké.
[2]. TCXD 198:1997: Nha cao tang — Thiét ké két cdu bé tong cbt thép toan khdi.
[3]. TCVN 5574:2018: Két cAu bé tong va bé tong cbt thép — Tiéu chuan thiét ké.
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3.2.2. Cac tiéu chuin dung trong thiét ké nén méng

1.
2].
[3].

3.3.

TCVN 10304:2014: Mong coc — Tiéu chuan thiét ké.
TCXD 195-1997: Nha cao tang — Tiéu chuan thiét ké coc khoan nhdi
TCXD 195-1997: Nha cao tang — Tiéu chuan thiét ké coc khoan nhdi

Va céc ti€u chuan khac c6 lién quan.

Lwa chon loai vat li¢u

3.3.1. Vat li¢u sir dung

¢ Tra phu luc tcvn 2737-2023 ta duoc:

Bé tong c6 cap do bén chiu nén B30:

Cuong do chiu nén tinh toan cta bé tong: Ry = 17 MPa =1.4 kN/cm?,
Cuong do chiu kéo tinh toan cta bé tong: Rpt = 1.2 MPa = 0.12
kN/cm?.

Mo dun dan hoi ctia bé téng: Ep = 32500 MPa = 3.25x103 kN/cmZ.
Cot thép CB240-T co:

Cuong do chiu kéo tinh toan va cuong do chiu nén tinh toan: Rs =
Rsc = 210 MPa = 21,0 kN/cm?,

Cuong do chiu kéo cua ¢t dai va cbt xién: Rsw = 170 MPa = 17
kN/cm?.

Modun dan hdi cta cbt thép: Es = 20x10* MPa = 20x10% kN/cm?.
Cot thép CB400-V co:

Cuong dd chiu kéo tinh toan va cuong do chiu nén tinh toan: Rs =
Rsc = 350 MPa = 35.0 kN/cm?,

Cuong d6 chiu kéo cua cbt dai va cbt xién: Rew = 280 MPa = 28
kN/cm?.

Mbdun dan héi ctia cot thép: Es = 20x10* MPa = 20x10° kN/cm?,

3.3.2. Yéu cau cau tao

% Lop bé tong bao vé (ao):

- Dua vao Muc 8.3, Trang 124 TCVN 5574-2018( Trang 134, Bang 19 TCVN 5574-
2018) ta chon 16p bé tong bao v¢€ nhu sau:

+ Cot, dam: ap= 25 mm.

+ Ban: ap = 10 mm.

+ Mong: ap = 50 mm.

% Khodng cdch cot thép:

- Dwavao Muc 8.4, Trang 126 TCVN 5574-2018( Trang 134-135 TCVN
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3.4.

5574-2018) ta chon khoang cach cbt thép nhu sau:
+ Thép doc trong dam:

e Dbi voi 2 16p thép phia dudi cing: t > 25 mm va phai > Dmax + 5
mm.

o Dbi voi 16p tha 3 tir dudi 1én: t > 50 mm.

e Dbi voi 16p thép phia mit trén: t > 30 mm va phai > Dmax + 10
mm.

e Thép doc trong cot: Quy dinh t > 50 mm, ddng thoi khoang cach
giita 2 truc cua cdt thép doc phai < 400 mm.

+ Doi vbi 6 ban:

e Thép chiu lyc c6 khoang cach 100 mm < s <200 mm.
e Thép phan b 150 mm < s < 300 mm.

Xac dinh so b thiét dién.

3.4.1. Chon chiéu day san

Cong thite xac dinh chidu day ban: h, = %x L .

Trong do:

D=0.8+1.4 :hésbkinh nghi¢m phu thudc hoat tai st dung;
m=30+35 :sanlam viéc 1 phuong;

m=40-+45 :sanlam viéc 2 phuong;

L, =L  : nhip canh ngin ciia 6 ban.

Chon 0 san triét 3.275mx4.275m 1a 6 san ¢6 canh ngén 16n nhat 1am
6 san dién hinh dé tinh chiéu day san.

L2 = 3125 _ 1,31 < 2 => ban san lam viéc 2 phuong
Ly 4275

D 1 _
U =2 XLy = ——x3275 = (98 + 97)

Chon [y = 10(cm)

Xac dinh so bo kich thudce tiét dién cac bo phan san, cac diéu kién lién két
duogc trinh bay trong bang tinh sau:

tén | kich thudc ti 6 loai ban D m hs Chon
) 11 12 k=I2/11 | ban | ban ml |m2 |hsl |hs2 |hs
san ké |dam

S1 |3275 (4275 |1.31 X 1.2 |40 |45 |98 (87 [100
S2 | 3275 [4175 |1.27 X 1.2 |40 |45 |98 (87 [100
S3 | 3150 |3275 |1.04 X 1.2 |40 |45 |95 (84 |[100
S4 3100 |3275 |1.06 X 1.2 |40 |45 |93 (83 |[100
S5 |2150 |[6000 |2.79 X 1.2 |30 |35 |8 |74 |[100
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S6 2800 | 6000 |2.14 X 1.2 |30 |35 112 |96 100
S7 13700 [3900 |1.05 X 1.2 |40 |45 |111 |99 100
S8 | 3700 4275 |1.16 X 1.2 [40 [45 [111 |99 |100
S9 3700 |[4175 |1.13 X 1.2 [40 [45 [111 |99 |100
S10 | 3150 |3700 |1.17 X 1.2 [40 [45 |95 [84 |100
S11 | 3100 3700 |1.19 X 1.2 |40 |45 |93 |83 100
S12 | 3700 [4100 |1.11 X 1.2 |40 |45 |111 |99 100
S13 | 3700 |4050 |1.09 X 1.2 |40 |45 |111 |99 100
S14 | 3800 |3900 |1.03 X 1.2 [40 [45 |114 |101 |100
S15 | 2750 | 6000 |2.18 X 1.2 |30 [35 [110 |94 |100
S16 | 2750 | 6000 |2.18 X 1.2 |30 [35 [110 |94 |100
S17 3050 | 3100 |1.02 X 1.2 |40 |45 |92 |81 100
S18 | 3050 | 3200 |1.05 X 1.2 |40 |45 |92 |81 100
S19 2950 | 3100 |1.05 X 1.2 |40 |45 |89 |79 100
S20 | 2950 |3200 |1.08 X 1.2 |40 [45 |89 |79 |100
S21 | 3100 |[4150 |1.34 X 1.2 [40 [45 |93 |83 |100
S22 | 3200 | 4150 |1.30 X 1.2 [40 [45 |96 |85 |100
S23 | 3100 |4050 |1.31 X 1.2 [40 [45 |93 |83 |100
S24 13200 | 4050 |1.27 X 1.2 |40 |45 |9 |85 100
S25 11900 | 3000 |1.58 X 1.2 |40 |45 |57 |51 100

Bang 3. 1: Kich thudc tiét dién cdc 6 san

3.4.2. Chon so b ti€t dién dam
¢ Chon kich thudéc tiét dién dam chinh theo cong thirc sau:

h= (l—ijL : b= (l—gjh
8 12 3 3

< Chon dam phu, dam truec giao:

+ Chiéu cao dam:

U4 == === = (450 + 600) = Chon ha= 600mm va 400mm
+ Chiéu rong dam:

bq = (5+2) T4 = (150 + 400) => Chon b, =300 mm va 200mm
3.4.3. Chon so’ bo thiét dién cot

) KL aen N
- Dién tich tiét dién cot: A, =kx R
b

- Trong do:
+ k=1.1+1.51ahé s ké dén anh huéng momen trong cot (cot giira k = 1.1, cot
bién k = 1.2, ct goc k = 1.3)

+ N 14 luc nén tinh toan so bd 16n nhat cua cot dang xét=>N=qgxSxn
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« nlasb tang phia trén cot dang xét.
» qlatai trong trung binh trén 1m2 san =1200daN/m2

L"+LP") B'"+pPh
2 2

« Sladién tich truyén tai vao cOt => 8§ = (

« Két qua tinh dwoc 1p thanh bang sau:

, Tiét .
Téncot | S(m?) |n '(A(\:mz) dién '(A(\:mz)
(cm)

Cl 3245 |13 9394 | 60x70

4200
C2 34 13 9855 | 60x60 | 3600
C3 29.50 |13 8535 | 50x50 | 2500
C4 11.2 |13 3242 | 30x40 | 1200

Bang 3. 2: Kich thuoc tiet dién cot
3.5. Tai trong tac dung lén cong trinh.

3.5.1. Tinh tai
- (Can ctr vao yéu cAu cau tao kién tric va cac hoat tai dai han.
- Tinh cho hai loai: San binh thudng va san ¢6 16p chéng tham (san vé sinh). Dua vao
cac lop cAu tao san dé xé4c dinh tinh tai cho tung loai san.
a. Tinh tai san

Chéuc naéng H(m) | v (KN/m? N g (kN/m?) | DL (KN/m?)
Loup gaich 0,02 22,5 1,2 0,54
Loup voda 0,03 20 1,2 0,72
Vaén lout
phoeng, Taam saon 0,10 25 1,1 2,75 467
phoeng Loup voda 0,015 20 1,2 0,36 ’
khauch, ... | traut
Traan thaich - - - 0,30
cao
Loup gaich 0,02 225 1,2 0.54
Loup voda 0,03 20 1,2 0,72
Saon vei Taam saon 0,10 25 1,1 2,75
sinh Loup voda 0,015 20 1,2 0,36 4,67
traut
Traan thaich - - - 0,30
cao

Bang 3. 3: Tinh tai san

SVTH: Nguyén Quang Huy — 20THXD1 38



Bio cdo: Dé dn tét nghigp GVHD: PGS.TS.Vé Ngoc Duwong

b. tinh tai mai, seno

Chouc naéng H (m) y (KN/m®) N g (KN/m?) | DL (kN/m?)
Maui BTCT | Loup gaich 0,02 22,5 1,2 0,54 6,83

Loup vooa 0,03 20 1,2 0,72

lout

Taam saon 0,1 25 1,1 2,75

Loup vooa 0,015 20 1,2 0,36

traut

Loup choang 0,1 18 1,2 2,16

thaam

Bang 3. 4: Tinh tai mdai

3.5.2. Hoat tai.
1. Hoat tai sir dung:

- (14 tr1 cua hoat tai dugc chon dua theo chirc nang stir dung cua céc loai phong

tra bang 4 TCVN 2737-2023

- Heésd do tin cayn, ddi voi tai trong phan b6 déu xac dinh theo diéu 8.3.5

TCVN 2737-2023

Bang 3. 5: Gia tri tai trong tam thoi dai han

Khu vuc

Okt (KN/m?)

Khu vue A: Khu vue &

Al: Can hd nha &; phong ngu ctia truong mam non va trai tré mo coi;
phong ngu cia nha nghi, nha dudng lao, ky tuc x4 va khach san; phong
ngu va nghi ciia bénh vién va nha nghi dudng; bép va v¢ sinh:

a. San

1.5

b. Ban cong, 10 gia

2.0

A2: Sanh, phong cho, hanh lang, cau thang bo (v6i cac duong di lai lién
quan) thong voi khu vuc Al

3.0

Khu vue B: Khu vue lam viéc, van phong, ky thuat

B1: Phong lam viéc cua tru sé co quan, phong lam viéc cho ngudi nghién
ctru khoa hoc; phong sinh hoat (phong vé sinh, phong tim, phong dé quan
40) cua co sé cong nghiép va ctia nha va cong trinh cong cong:

a. San

2.0

b. Ban cong, 16 gia

2.5

SVTH: Nguyén Quang Huy — 20THXD1

39



Bio cdo: Dé dn tét nghigp GVHD: PGS.TS.Vé Ngoc Duwong

Khu vue gkt (KN/m?)
B2: Phong lam viéc va phong thi nghiém ctia co so y t&; phong thi nghiém
cua co s¢ giao duc, dao tao, khoa hoc; phong may tinh; khu bép nha cong
cong; phong cia co s dich vu doi séng (cét toc, xudng my thuat va tuong
tu):

a. San 2.0

b. Ban cong, 10 gia 2.5
B3: Gian phong ky thuat 2.0
B4: Sanh, phong cho, hanh lang, cau thang bd (v6i cac duong di lai lién

A e \ 3.0

quan) thong voi cac khu vuc B1, B2 va B3
B5: Cac khu vuc bao dudng va stra chira thiét bi trong cic phong xudng 1.5
Khu vire C: Khu vue c6 thé tip trung dong nguoi, trir cac khu vue A,
BvaD
C1: Cac khu vuc c6 ban va tuong tu:
C1.1 Phong hoc ctia co so gido duc, 1€ tan 2.0
C1.2 Phong doc sach 2.0
C1.3 Phong an, vi du: trong quan ca phé, nha hang, nha an 3.0
C1.4 Sanh, phong chd, hanh lang, cau thang bd (v6i cac duong di lai lién 3.0
quan) thong véi cac khu vue C1.1, C1.2 va C1.3 '
C3: Khu vuc nguoi di lai tu do, vi du: cac khu vuc trong nha tho, bao
tang; cac gian phong trién 1dm, cac gian phong trung bay va tuong tu, va 40
cac khu vuc thong véi chung trong cong trinh cong cong, tru sé co quan, '
khach san, bénh vién; san ga duong sat; cau vuot bo hanh san ga
Khu vue D: Khu vuc thwong mai
D1: Khu vuc ctra hang kinh doanh ban 1¢ 4.0
D2: Khu vyc ban hang ¢ trung tdm thuong mai, siéu thi va tuong tu 5.0
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Khu vue it (KN/m?)
Khu vue F: Bii dd xe trong nha cho phuong tién giao thong c6 tong trong
lugng khong 16m hon 30 kN:
a. Khu vuc d6 xe 3.5
b. Pudng dbc va doan dudng vao cira ting hAm 5.0
Khu vire G: Bii dd xe trong nha cho phuong tién giao thong c6 tong
trong luong 16n hon 30 kN nhung khong 16n hon 160 kN:
a. Khu vuc d6 xe 5.0
b. Puong dbc va doan dudng vao cira ting him 7.0
Khu vwe H: Mai khong sit dung, chi ¢6 ngwoi di lai sira chira 0.3

3. Gia tri tai trong tam thoi ngin han

» Hoat tai gio

M0 ta Ky hiéu

Gi6 phuong X | WX

Gi6 phuong Y | Wy

% Tai trong gio tiéu chuan Wy

Gia trj tiéu chuan cua tai trong gi6 Wk tai do cao tuong duong ze dugc xac
dinh theo cong thc:

Wi = Wss10 X k(2,) X ¢ X Gf

- Trong do:

+

+

+

+

+

W3s.101a ap luc gid 3s img véi chu ky 1dp 10 ndm: Wi, = 0.852 X W,
W, 1a ap luc gié co s xac dinh theo muc 10.2.3

k(z,) 12 hé s6 ké dén sy thay doi ap luc gié theo do cao va dang dia hinh tai
do cao tuong duong ze, xac dinh theo muc 10.2.4 va 10.2.5

c 1 hé s6 khi dong, x4c dinh theo 10.2.6
G 1a hé sb hiéu ung giat, xac dinh theo 10.2.7

% Xac dinh ap luc gi6 co s Wo
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- Xéc dinh theo “Bang 5.1 - Phan ving ap luc gid, van toc gid theo dia danh hanh
chinh” QCVN 02:2022/BXD

= W, = 65 (daN/m?) = 0.65 (kN/m?)
% Xac dinh hé s6 k(z)

- Hé s6 k(ze) duoc xac dinh theo cong thirc sau:

RIN

Ze
k(z,) = 2.01 X <Z—>

9
- Trong do:
+ D6 cao twong duong ze xac dinh theo muc 10.2.4 (Diéu kién: ze > zmin)
o Khih<b: Ze=h
o Khib<h<2b:

= z>h: Ze=h

= 0<z<b: Ze=b
o Khih>2b:

= z>h-h: Ze=h

» b<z<h-b: Ze=12

" 0<z<b: Ze=D

Véi:
+ z1a dd cao so v6i mat dat.
+ b la chiéu réng cta nha, vudng goc voi hudng gio.
+ h1a chiéu cao cua nha.
- Zg dugc xac dinh phu thudc vao dang dia hinh.

- o 12 hé s6 dung trong ham lily thira di v&i van toc gi6 3s (Idy trung binh trong
khoang thoi gian 3s), dugce xac dinh phu thude vao dang dia hinh.
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Dang Gidtr | Giatri | Giatri
hi
dja hinh MO8 deng Jie ok Zom | Zwe,m| a

Tréng tréi, khéng co hodc co rét it vat can cao khdng qua

A 1,5 m (b& bién thoang, mat séng, hé Ién, ddng mudi, canh | 21336 | 2,13 11,5
ddng khdng cé cdy cao...), xem Hinh D.1, Phy luc D.
Twong doi trong trdi, co mot sd vat can thua thot cao
khong qua 10 m (vung ngoai & it nha, thj tran, lang mac,

7 4

8 rirng thira hodc rirng non, viing trdng céy thua...), xem #1432 &7 %8
Hinh D.2, Phu luc D.
Bi che chan manh, c6 nhiéu vt can sat nhau cao tir 10 m

c trér lén (trong thanh phéd, ving rirmg rdm...), xem Hinh D.3, | 365,76 9.14 7.0
Phuy lye D.

= Céng trinh xay dung & vi tri thudc dang dia hinh B (Twong ddi tréng trai), tir d6 c6

Bang 3. 6: Cac dang dia hinh

duoc gia tri zg = 274.32 (M), Zmin = 4.57 (M), oo = 9.5. Gia tri k(ze) dugc tinh toan va
trinh bay ¢ bang tinh gio.
< Xac dinh hé s6 khi dong c

- Sinh vién tinh gi6 theo phuwong 4n mat, tai trong W gdm céc thanh phan:

+ Ap luc phéap tuyén We tac dung vao mat ngoai ciia cong trinh hodc cu kién.
+ Ap luc ma sat Wr hudng theo tiép tuyén v6i mit ngoai.

+ Ap luc phéap tuyén Wi tac dung vao cac mit trong ctia cong trinh c6 tuong bao che

khong kin, tuong c6 10 ctra tu mé hodc m¢ thuong xuyén.

- Hé s6 khi dong ¢ xac dinh theo phu lyc F.4

- Bang hé sb ce cho twong thang ding ctia nha cé mit bang hinh chit nhat

Vung
h/d
A B Cc D E
5 -1.2 -0.8 -05 +0.8 -0,7
1 -1,2 -0,8 -05 +08 -0,5
0,25 -1,2 -08 -05 +0,7 -0.3
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Méat bang e = min(b; 2h)
| d b la canh vudng goc huwéng gio
- >
A .
Mt dimg khi e < d
Gio »
—> |A B C h
Y
Gio P4 v e
—> D E |, e/5| (4/5)e
& d-e
- > -
Gio i
v > A B c h
Lo gt dimg ! 7777 7777
Matdirng khiez d Mat dieng khi e 2 5d
Gid i Gio i
=> |A B h — A h
Y Y
A S, (7 A7 AL AL AR L
el5 d—el5
- r > 4
- »- -
A /\ A
Gi6 Gio | h
—> | A B h > A
v Y
777777, T AT = S

< Xac dinh hé s6 hiéu ng giat Gr

- Grla hé sb phan tng ctia két cdu dudi tac dung cua tai trong gié (bao gém ca thanh
phan phan tng tinh va thanh phan phan tmg dong cta két cau)

- Dbi vai két cau "cimg" (c6 chu ky dao dong riéng co ban thir nhit T1 < 1s) thi Gt co
thé 1iy bang 0.85

- Dbi véi két cdu "mém" (c6 chu ky dao dong riéng co ban thir nhat T1 > 1s) thi G
dugc xac dinh theo cong thirc:

1+ 1.71(25)\/g5Q2 + gzR?
1+1.7g,1(z,)

Gy = 0.925
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- Trong do:
+ 1(zs) 12 d6 16i & do cao tuwong duong zs, xac dinh theo cong thirc:

1

1@ =e(5)

s
o Crlahésd phu thudc vao dang dia hinh
o Zs1ado cao twong duwong cua cong trinh, 1y bang 0.6h
o hla chiéu cao cong trinh

+ Qo 1a hé s dinh cho thanh phan xung cta gid, 1y bang 3.4

+ Qo 1a hé s6 dinh cho thanh phin phan tng cua gio, 1ay bing 3.4

+ gr 14 hé s6 dinh cho thanh phan cong hudéng cia gio
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» Tai trong gi6é theo phuong X:

Phuong tinh toan: X Dién giai
Chiéu cao cong trinh (tir nén): h= 48.8 (m)
Bé rong mat don gioé b (m) b= 26.1 (m)
Chiéu dai cong trinh d (m) d= 30 (m)
Kiém tra d6 manh re <20 e=2%/b = 3.74 OK
Vung ap luc gio: I1-B
Dang dia hinh: B
Loai két cau: K&t cdu BT va BTCT
Chu ky dao ddng clia cong trinh T1= 1.372 (s)
Hé s& do tin cay: i = 1.2
D6 dac clia két cau ¢= 1
Ap luc gi6 trung binh: Wo= 0.95 kN/m?2
Gia tri zmin Zmin = 4.57 m
Gia tri zg Zg= 274.32 m
Hé s6 alpha a= 9.5
Gia tri max k(ze) k(ze) max = 1.34
Do céan B= 0.02
Chigu dai réi L(zs) = 181.83
Do réi I(zs) = 0.17
dE cr = | =
Cac hé s6
bang 10 0.2 152.4 0.2 0.65 0.154
Tinh hé s6 Gt
Hé s6 hiéu ng gio giat Gr= 0.80 CT.13 mue
10.2.7
Hé s6 hiéu *ng gio giat Gr= 0.86 Phu luc E
Hé s6 hiéu (ng giod giat ap dung cong e e CT.13 muc
trinh 10.2.7
Tinh hé s6 khi dong ¢
Hé s6 h/d h/d= 1.63
Hé s6 d/b ab= 1.15
Hé s khi dong Ce tdc dung vao tuiong tinh theo phu luc F4
Gi6 day (vung D): Cer= 0.8 Bang F4
Gio6 hut (vung E): Ce= -0.6 Bang F4
Hé sé diéu chinh ap luc gio téng k= 0.89 EN 1991-4
Hé sé khi dong t6ng Cex Cex = 1.4 Bang F4
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Bang 3. 1: Bang tai trong gio theo phuong X

» Tai trong gi6é theo phuong Y:

Phuong tinh toan: Y Dién giai
Chiéu cao cong trinh (tir nén): h= 48.8 (m)
Bé rong mat don gio b (m) b= 26.1 (m)
Chiéu dai cong trinh d (m) d= 30 (m)
Kiém tra d6 manh re <20 Xe = 2*h/b = 3.74 OK
Vung ap luc gio: II-B
Dang dia hinh: B
Loai két cau: K&t cdu BT va BTCT
Chu ky dao ddng cla cong trinh T1= 1.372 (s)
Hé s6 do tin cay: e = 1.2
D06 dac clia két cau = 1
Ap luc gi6 trung binh: Wo= 0.95 kN/m?2
Gia tri zmin Zmin = 4.57 m
Gia tri zg Zg= 274.32 m
Hé sé alpha a= 9.5
Gia tri max k(ze) k(ze) max = 1.34
Do can B= 0.02
Chiéu dai r6i L(zs) = 181.83
Po r6i I(zs) = 0.17
dE o = | =
Cac hé s6
bang 10 0.2 152.4 0.2 0.65 0.154
Tinh hé s6 Gt
Hé s6 hiéu ¢ng gio giat Gr= 0.80 CT.13 mue
10.2.7
Hé s6 hiéu ng gid giat Gr= 0.86 Phu luc E
Hé s6 hiéu (*ng gio giat ap dung cong e 0.9 CT.13 muc
trinh 10.2.7
Tinh hé s6 khi dong ¢
Hé s6 h/d h/a= 1.63

SVTH: Nguyén Quang Huy — 20THXD1

47



Bdo cdo: Pé dn tot nghiép GVHD: PGS.TS.Vé Ngoc Duong

Hé s d/b ab= 1.15
Hé sé khi dong Ce tac dung vao tuong tinh theo phu luc F4
Gi6 day (vung D): Cer= 0.8 Bang F4
Gi6 hat (vung E): Ce= -0.6 Bang F4
Hé sé diéu chinh ap luc gio tong k= 0.89 EN 1991-4
Hé s6 khi dong tong Cex Cex = 1.4 Bang F4

Bang 3. 8: Bang tai trong gio theo phuong Y
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STT Faodotind Tang hitucaots| Héss [Apucgioddy| Aplucgishut higucaodsng Aplucgio | Taitronggio X [Taitronggio Y
Zm | F | Am | K| kem) | ke/m) m | k6/m) | GTNKN) | GTYj(KN)
14 48.8 MA| 1.4 1.33 100.95 75.72 2.35 176.67 108.36 124.55
13 47.4 |THUONG| 3.3 1.32 100.43 75.32 3.45 175.74 158.25 181.89
12 44.1 LAU11 3.6 1.30 99.13 74.35 3.60 173.47 162.99 187.35
11 40.5 LAU 10 3.6 1.28 97.62 73.21 3.60 170.83 160.51 184.50
10 36.9 LAU9 3.6 1.26 95.99 71.99 3.60 167.99 157.84 181.42
9 333 LAU8 3.6 1.24 94.23 70.67 3.60 164.90 154.94 178.10
8 29.7 LAU7 3.6 1.21 9231 69.23 3.60 161.54 151.78 174.46
7 26.1 LAU6 3.6 1.19 90.18 67.64 3.60 157.82 148.29 170.44
6 22.5 LAUS 3.6 1.16 87.80 65.85 3.60 153.65 144.37 165.94
5 18.9 LAU4 3.6 1.12 85.08 63.81 3.60 148.90 139.90 160.81
4 153 LAU3 3.6 1.08 81.90 61.43 3.60 143.33 134.67 154.80
3 11.7 LAU?2 3.6 1.03 78.04 58.53 3.60 136.56 12831 147.49
2 8.1 LAU1 3.6 0.96 73.03 54.77 4,05 127.80 135.09 155.28
1 4.5 TRIET 45 0.86 65.69 49.26 2.25 114.95 67.50 77.59

3.5.3. To hop tai trong

Bang 3. 9: Hoat tai gio

% T6 hop co ban cua tai trong duogc to hop theo Muc 6.2, cong thire (1) theo TCVN
2737-2023

Cap hau qua cong trinh: C3

Hé s6 tim quan trong cong trinh yn = 1.15

m

. w,on 3 "oon -
/ ,'Gy. J + z '/( ,v’I'/L,,'QA,L,j ¥ 2, Y m"f/l ka Im

1

\

J

(Ap dung khi tinh toan theo trang thai giéi han thir nhat va lay bang 1.0 khi tinh toan theo

trang thai gioi han thar 2)

DEAD | SDEAD | LIVE | WALL | WX | WY
TH-1 1
TH-2 |1 1 1 1
TH-3 |1 1 1 -1
TH-4 |1 1 1 1
TH-5 |1 1 1 -1
TH-6 | 1 1 0.9 1 0.9
TH-7 |1 1 0.9 1 -0.9
TH-8 | 1 1 0.9 1 0.9
TH-9 |1 1 1 1 -0.9
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Bdng 3. 10: T6 hop tdi trong
% To hop bao

T4 hop theo trang thai giéi han thi nhit: (tinh cdt thép)
Bao thép = Bao truong hop tir 1 dén 9 (Ultimate Limit States)

ULS [TH-1 [TH-2 [TH-3 [TH4 [TH-5 [TH-6 |TH-7 [TH-8 |[TH-9

Hésd |1 1 1 1 1 1 1 1 1

Bang 3. 11: T6 hop bao
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3.6.

Giai phap két cu.

3.6.1. Ban san
- Noi luc duge xé4c dinh theo so d6 dan hoi.

Tinh thép chiu moémen cho ban theo bai toan cau kién chiu udn dat cbt don, c6 tiét
dién chir nhat b= 1m va h = hp.
Vit liéu: Bé tong cép do bén chiu nén B30, cdt thép nhom CB240-T.

3.6.2. Cot Khung

C6 tiét dién thay d6i theo chiéu cao nha, 2 ting thay d6i mot lan.

Vat liéu: Bé tong cép do bén chiu nén B30, cdt thép doc nhom CB400-V, cdt dai
nhom CB240-T.

Tai trong truyén 18n cot xac dinh tir ddm khung truyén vao.

3.6.3. Dam kKhung

+

Tai trong truyén 1én dam khung:

Tinh tai: Do san truyén xudng védi dién tich truyén tai dang tam giac hay hinh thang
va do trong lugng ban than dam.

Hoat tai: Hoat ta1 san toan phén.

Vat liéu: Bé tong cép d6 bén chiu nén B30, cbt thép doc nhom CB400-V, cdt dai
nhom CB240-T.

3.6.4. Cau thang

Chon sd bac cau thang can cur vao do dbc cua cau thang.

Cau thang dang ban chiu luc, hai vé, tiét dién chir nhat.

Tinh thép chiu mémen cho ban theo bai toan cAu kién chiu ubn dit cdt don, c6 tiét
dién chir nhat b = Im va h = hy.

Vit liéu: Bé tong cip do bén chiu nén B30, cbt thép doc nhém CB400-V, cbt dai
nhom CB240-T.

3.6.5. Két cAu mong

Tinh toan phuong 4n moéng siu: Coc ép bé tong cdt thép va coc khoan nhdi.

Dung c@p ndi luc nguy hiém tai chan cot, cac gia tri nay léy tur bang to hop noi lyc.

3.6.6. Cac phian mém st dung khi tinh toan thiét ké

Khi thyc hién d6 an nay sinh vién c6 str dung cac phan mém ho trg nhu sau:

ETABS 2018: Tinh khung khong gian, Ciu thang.
AUTOCAD 2020: Thé hién cac ban v&.
Ung dung Microsoft Office ( Word 2019): Trinh bay thuyét minh.
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CHUONG 4: THIET KE SAN TANG DPIEN HINH

4.1. S6 liéu tinh toan
4.1.1. Bé tong
STT Cap do bén Két cau sir dung
Bé tong cap do bén B30:
1 Ry =17 MPa Két cau: San
Rot = 1.2 MPa
Ep = 32.5.10° MPa

Bang 4. 1: Bé tong
4.1.2. Cot thép.
- C6t “thép CB400-V: Rs = Rsc = 260MPa, Rsw = 210MPa, Es = 200000MPa
- C6t thép CB240-T: Rs = Rsc = 210MPa, Rsw = 170MPa, Es = 200000Mpa

4.1.3. Cac thong s6 phuc vu tinh toan.

PR 0.8
R 1 Ss,ef
h, v

s 12 bién dang twong d6i cua cdt thép chiu kéo khi tng suat trong cbt thép dat

Rs 350
Es, el — E?:

=0,00175
200000

Véi cap bén ctia bé tong 13 B30 nho hon B60, ta c6: £h2= 00035
0.8
R=—700175
I+ 0.0035
oR = ER.(1-0,5. ER) =0,533.(1-0,5.0,533)=0,391

Néu am < aR: tinh theo bai toan dit c6t don. am > aR: tinh theo bai toan dit cot kép.

- Theo diéu 10.3.3.1 TCVN 5574-2018 : ham lugng pmin = 0,1% ddi véi cac cau kién chiu

udén ham luong

= 0,533

pmax = ER.Rb = 0,533.14.5/260 = 2,2%

Néu am < aR: tinh theo bai toan dat ¢dt don. am > aR: tinh theo bai toan dat cot kép.

- Theo diéu 10.3.3.1 TCVN 5574-2018 : ham luong pmin = 0,1% ddi véi cac cAu kién chiu
ubén ham lugng

pmax = ER.Rb = 0,533.14.5/260 = 2,2%
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4.1.4. So @ tang dién hinh.
- Do cac tang c6 cong nang khac nhau nén s& tinh toan 2 ting dién hinh: Tang
Triét va Lau 1.

l | | m:vmnxnonFuncroAvmu |

| e AR - T Sy M
! | | / St S'a e 101 0 e T |

’_ $ | D200x400 vt/ _._97
\ .f'/’.'

e gj.f;*‘“'j\-“-}w ' .
| ,g | ;
el =
—_— @
§=§ §
.__g. ) {‘1‘
L bis: : g

Hinh 4. 2: Mdt bang san Lau 1
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4.2. Chon chiéu day ban san
- Lua chon chiéu day ban san theo cong thirc sau: hg
- Trong dé:
+ I: chiéu dai canh ngén 6 san.

+ m :hésd phu thudc vao su lam vi¢c cia 6 san. Vi ban loai dam: m = 30 = 35,
ban ké 4 canh: m =40 + 45, ban console: m = 10 + 18.

+ D=0,8+1,4 phy thudc tai trong, tai trong 1én thi 1y D 1én.
4.2.1. Xac dinh tai trong tiac dung lén san.

- Tai trong tiéu chudn do trong luong ban than két cau gy ra s& duoc phan
mém ty dong tinh toan thong qua viéc khai bao hé so trong Iuwgng ban than 1a
1. H¢ s0 d0 tin cay cua trong lugng ban than két cau la 1,1

4.2.2. Ciu tao cic 16p mit san

| Gach Ceramic day 10mm
o— Vialot M7S day 20mm

wEEF San BTCT day 100mm

S Viva trat triln M75 day 20mem
|~ Hé& khung xuong thép tran gia

Hinh 4. 3: Cdu tao cdc [op mat san
4.3. Tai trong tac dung lén san
¢ Tai trong thwong xuyén

- Tinh tai tic dung 1én san 1 tai trong phan bd déu do trong lugng ban than cac
10pcau tao san truyén vao. Can clr vao cc 10p ciu tao san & mdi 6 san cy thé,
tra bang tai trong tinh toan( TCVN 2737-2023) cta cac vat liéu thanh phan
du6i day dé tinh:

- Tac6 cong thuc tinh: gg = Zyi.hi.ni

- Trong do: vi, hi, ni lan luot 1a trong luong riéng, bé day, hé s6 vuot tai cia 16p
cau tao thir 1 trén san.

Hé sb vuot tai 14y theo TCVN 2737 — 2023
- Tatién hanh xé4c dinh tinh tai riéng cho tirng 6 san.

- San nha van phong, nha v¢ sinh
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Chouc naéng H(m) | y(KN/m?) N g (KN/m?) | DL (KN/m?)
Loup gaich 0,02 22,5 1,2 0,54
Loup voda 0,03 20 1,2 0,72
Vaén lout
phoeng, Taam saen 0,10 25 1,1 2,75 467
phoeng Loup vooa 0,015 20 1,2 0,36 '
khauch, ... | traut
Traan thaich - - - 0,30
cao
Loup gaich 0,02 2250 1,2 0,54
Loup voda 0,03 2000 1,2 0,72
Saon ved Taam saon 0,10 2500 1,1 2,75
sinh Loup voda 0,015 2000 1,2 0,36 4,67
traut
Traan thaich - - - 0,30
cao
Bang 4. 2: Tai trong van phong, san vé sinh
- San mai, seno
Chouc naéng H(m) | y(KN/m? N g (kN/m?) | DL (kN/m?)
Maui BTCT | Loup gaich 0,02 22,5 1,2 0,54 6,83
Loup vooda 0,03 20 1,2 0,72
lout
Taam saen 0,1 25 1,1 2,75
Loup voda 0,015 20 1,2 0,36
traut
Loup choéng 0,1 18 1,2 2,16
thaam
Bang 4. 3: Tai trong mai BTCT
- Tai trong tudng, vach ngan
Loaii t06ong H (m) v (KN/m?) N DL (kN/m?)
T6oeng 100 0,1 18 1.2 1,8
T66eng 200 0,2 18 1.2 3,6

4.4. Hoat tai.

Hoat tai str dung

Bang 4. 4: Tai trong twong

- Dua vao cong nang st dung dé xé4c dinh hoat tai st dung cho cong
trinh dudi dang tai phan bb déu 1én cac cau kién theo TCVN 2737-
2023 : Tai trong va tic dong — Tiéu chuan thiét ké.
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STT Cong nang .Tl.zcl:l trong rtll:ililtt:)c;r;g
(kG/m?) (kG/m?)
1 Van phong, V¢ sinh, 200 1.2 240
2 Céu thanh, hanh lang 200 1.2 240
3 Mai BTCT( k{léng c6 nguoi di 75 1.3 97.5
ai)

Bdng 4. 5: Hoat tdi thiét ké

4.5. Xac dinh noi lue.

V&i hé ludi dam da b tri, mat béng san duoc chia thanh cac 6 san.
Ta quan ni¢m céc 0 san lam viéc dgc 1ap véi nhau: tai trong tdc dung
1€n 6 san nay khong gay ra ndi lyc trong cac 6 san lan can (quan
niém nay khong dugc chinh xac nhung dugc ap dung vi cach tinh
don gian,néu khong: can tinh va té hop noi luc trong san - xem thém
gido trinh KC BTCT).

Vi quan niém rang cac 6 san 1am viéc doc lap nén ta xét riéng tirng 6 san dé
tinh.

Cat dai ban rong 1m theo phuong canh ngan (vudéng goc canh dai)
va xem nhu 1 dam. Tai trong phan bd déu tac dung 1én dam: q = (p
+g)* 1m (KN/m)

Tuy thudc vao lién két canh ban ma c6 so do tinh d6i v6i dAm
trong ban Trong d6: q = g + p: tai trong phan bd déu tac dung
1én 6 san

I1: chiéu dai canh ngén cua 6 san

q q
. §LLLHH”£ ERERER
| ke Ly L L l L
vl -{ﬂ{- ao i /] no =l
min  § min 12 min ]2
\_I_—/ \"-._l_.—--"/’
2 2
M =9ql° moo=gF
max 128 max 24
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4.5.1. N§i lyc trong 6 san 4 canh

My
AT
l\/II Ml MI‘
]
M, [—=
A R —
4l Gl MH
Moémen theo phuong canh ngin Momen theo phuong canh dai

M1, MI, MI” : dung dé tinh cbt thép dit doc canh ngan.
(MI” = 0 néu 12 bién khép, MI” = MI néu 1a bién ngam).

M2, MII, MII” : dung dé tinh ¢t thép dit doc canh dai. (MII’ = 0 néu 14 bién

khép, MII” = MII néu 13 bién ngam).
~ Ding M, d¢ tinh

Ding M, d¢€ tinh Ding M, d€ tinh

I | ] Ding M, d¢ tinh
1 r
T Dung M,d(: tinh v J-

Dung My, ¢ tinh

V6i M1 =al.(g+p)ll.12
MI = -Bl.(g + p).11.12
M2 = a2.(g + p).11.12
MII = -B2.(g + p).11.12

- Trong d6: + gs = gs + ps tong tai trong tac dung 1én 6 san
+ 11, 12: 1an luot chiéu dai canh ngin va canh dai 6 san

+ al, a2, B1, B2 : hé s6 phu thudc vao so do tinh 6 ban va ty sb 12/11,
xac dinh béng cach tra Phu luc cua gido trinh KCBTCT hoac cac )
tay két cau, néu 11/12 1a s 1é thi can phai noi suy.
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4.5.2. Tinh toan cot thép

P

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

hQ = h - a: Chiéu cao 1am viéc cia tiét dién, bang khoang cach tir trong tAm
As dén mép vung nén.

a: Chiéu day 16p dém, bang khoang cach tir trong tAim cua As dén mép chiu
kéo.a=c+ 0,50

c: Chiéu day 16p bao vé 1y nhu sau: Vi bé tong ning ¢ > @ dong thdi ¢ > c0
V6i ban c6: h < 100mm lay cO = 10mm

h > 100mm liy c0 = 15mm
Gia thiét a0. Véi ban thuong chon a = 15+20mm. Khi h kha 1én (h > 150mm)
c6 thé chon a = 25+30mm. Tinh h0 = h - a.
Kiém tra diéu kién:

+ Néuoam > oR — ting bé day san hoic ting cap do bén bé
tong dé dam bao diéu kién han ché om < aR.

+ Néuam <aR —tinh z-os) J2e,

+ Dién tich cbt thép yéu cau:

Khi > 0,9% 1a do ban c6 chiéu day bé qua , can ting chiéu day ban r6i tinh
lai thép.

Khi < 0,3% 1a do ban ¢ chiéu day 16n qua , cAn giam chiéu day ban rdi
tinh lai thép.

Sau khi chon va b tri cbt thép can tinh lai a0 va ho. Khi ho khéng nho hon
gia tri da dung dé tinh toan thi két qua 14 thién vé an toan. Néu h0 nho hon gia
trj da dung v6i mace d6 dang ké thi can tinh toan lai.

Tra phu luc 6 sach San suon bé tong toan khdi , d6i v6i 6 san S1 tra theo so dd
tinh

Tinh tai tac dung 1én 6 san g = 5,01 (KN/m?) Hoat tai tac dung 1én 6 san p =
1,95 (KN/m?)

Téi trong tac dung
g+p =5,01+1,95 =6,96 (kN/m?) P> = 0.5p = 0,5.1,95= 0,975(kN/m?)
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P” =0,5p+g = 0,5.1,95+5,01 = 5,985 (kN/m2) q
- Tacol2/11 =1,26. Tra bang phu luc 17 gido trinh két cau bé tong dé

xé4c dinh cac hé sb sau:

all=  0.0453
al2= 0.02670
a91= 0.02081
a92= 0.01225
BOl= 0.04749
B92= 0.02797

- Tu do tinh cac gia tri momen duong M1, M2 va momen am MI, Ml
- Chon chiéu day 16n bé tong bao vé a 1a 20mm.
- Chiéu cao lam viéc clia ban
hO =h—a=100-20= 80mm.
4.6. Két qua tinh toan.
4.6.1. San tang triét
1. O san 2 phuwong
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Bé .. .. )
Kich thuéc Tysd | rong ho Tin}:t tai Hoa;[t tai \ % Momen As . As Keét
STT LaxLz (m) (Ly/Ly) b (mm) g p HEg so M (kNm) (mm?) Thép chon chon 1% lua
(mm) (kN/m?) | (kN/m?) (mm2) gl
qoa 0] 0021 [Mi=| 2364 | 854 | 010 | 2200 | 3925 | 0107 | Dat
(04 .
) H a2 | 0.013 | Mo= | 1.496 | 53.8 | @10 | a200 | 3925 | 0.067 | Dat
O1 | 3475 | 4375 | 126 | 1000 | 80 | 4.449 1.95 :
tops || 0047 | M= | 4605 | 1681 | 010 | 2200 | 3925 | 0210 [ Dat
oL .
. Bz | 0.030 |My=| 2909 | 1053 | @10 | a200 | 3925 | 0.132 | Pat
o | 0021 | Mi=| 2180 | 78.7 | @10 | a200 | 392.5 | 0.098 | Pat
o1 | 0.044
. 013 | My=| 1. . 10 | a2 25 | 0.
02 | 3325 | 4225 | 127 | 1000 | 80 | 4.449 1.95 v W | e 398 | 503 | 010 | a200 | 3925 | 0.063 | Dat
oopg || 0047 [ M= | 4252 | 1550 | 010 | 2200 | 3925 | 0194 | Dat
(04 .
. Bz | 0.030 | My=| 2.721 | 984 | @10 | a200 | 3925 | 0.123 | Dat
0oz |2 | 0019 [ Mi=| 1579 | 568 | 010 | 2200 | 3925 | 0071 | Dat
o .
) H a2 | 0.017 | Mp=| 1.409 | 50.7 | @10 | a200 | 3925 | 0.063 | Dat
03 | 3250 | 3475 | 1.07 | 1000 | 80 | 4.449 1.95 :
ooz || 0044 [ M= 3187 | 1156 | 010 | 2200 | 3925 | 0144 | Dat
o .
” Boz| 0.039 | Mu=| 2.818 | 1020 | @10 | a200 | 3925 | 0.127 | Dat
tosg |0 | 0021 [Mi=| 0958 | 344 | @10 | 2200 | 3925 | 0043 | Dat
(05 .
] H a2 | 0009 | Mx=| 0428 | 153 | @10 | a200 | 3925 | 0.019 | Pat
O4 | 2.000 | 3.000 | 150 | 1000 | 80 | 4.449 1.95 :
oo |Bo| 0046 [ M=| 1781 | 642 [ 010 | 2200 | 3925 | 0080 [ Dat
(04 .
. Bz | 0021 | My=| 0.791 | 284 | @10 | a200 | 3925 | 0.035 | Pat
(s 0| 0018 [ Mi=| 2101 | 758 | 010 | 2200 | 3925 | 009 [ Pat
) e a2 | 0018 | My=| 2.091 | 754 | @10 | a200 | 3925 | 0094 | Pat
O7 | 3950 | 4000 | 1.01 | 1000 | 80 | 4.449 1.95 :
oo || 0042 [ M= | 4227 | 1540 [ 010 | 2200 | 3925 | 0193 [ Dat
(04 .
. B | 0.042 | My=| 4204 | 1531 | @10 | a200 | 3925 | 0.191 | Dat
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0040 | 01| 0019 |Mi=| 2586 | 935 | @10 | a200 | 3925 | 0117 | Dat

o .
. H a2 | 0.016 | Mp=| 2121 | 765 | @10 | a200 | 3925 | 0.096 | Dat
08 | 3950 | 4525 | 1.15 | 1000 | 80 | 4.449 1.95 :
20aa | P| 0046 [ M= | 5252 [ 1923 [ @10 | a200 | 3925 [ 0240 | Dat

o .
. Bz | 0.037 | My=| 4.225 | 1540 | @10 | a200 | 3925 | 0.192 | Pat
Dogo | %1] 0019 [Mi=| 2374 [ 857 [ @10 | a200 | 3925 [ 0107 | Pat

o .
) H a2 | 0.017 | Ma=| 2121 | 765 | @10 | a200 | 3925 | 0.096 | Pat
09 | 3950 | 4300 | 1.09 | 1000 | 80 | 4.449 1.95 '
0oaa | B2| 004 [ M= 4701 [1750 [ @10 | a200 [ 3925 | 0219 | Pat

(04 .
. Bz | 0.030 | My=| 4241 | 1545 | @10 | a200 | 3925 | 0.193 | Dat
oous et | 0021 [ M= 1862 [ 67.1 [ @10 | a200 | 3925 | 0.084 | Pat

(04 .
. H a2 | 0.012 | Mp=| 1.091 | 39.2 | @10 | a200 | 3925 | 0.049 | Pat
010 | 3.000 | 3950 | 1.32 | 1000 | 80 | 4.449 1.95 :
00p7 1P| 0047 [Mi=] 3601 [ 1308 [ @10 | a200 | 3925 [ 0164 | Dat

(04 .
. B2 | 0.028 |My=| 2112 | 762 | @10 | a200 | 3925 | 0.095 | Dat
Doas | o] 0020 [Mi=] 1029 [ 695 [ @10 | a200 | 3925 [ 0087 | Pat
X e a2 | 0014 | My=| 1334 | 479 | @10 | a200 | 3925 | 0060 | Pat
O11| 3200 | 3.950 | 1.23 | 1000 | 80 | 4.449 1.95 :
2oso | B] 0047 [Mi=] 3789 [ 1378 | 010 | a200 | 3925 [ 0172 | Dat

Qo .
. B2 | 0032 |My=| 2613 | 945 | ©10 | a200 | 3925 | 0.118 | Dat
soao || 0019 [Mi=] 2511 [ 908 [ @10 | a200 | 3925 [ 0113 | Pat

o .
. H a2 | 0016 | My=| 2067 | 745 | @10 | a200 | 3925 | 0.093 | Pat
012 | 3950 | 4400 | 111 | 1000 | 80 | 4.449 1.95 '
003 1P| 0046 [ Mi=| 5106 [ 1869 [ @10 | a200 | 3925 [ 0234 | Dat

(04 .
. B2 | 0.037 |My=| 4117 | 1499 | @10 | a200 | 3925 | 0.187 | Dat
(g0 | 1] 0019 [Mi=] 2374 [ 857 [@10 | 200 | 3925 [ 0107 | Dat

(04 .
. H w2 | 0.017 | Mp=| 2121 | 765 | @10 | a200 | 3925 | 0.096 | Dat
013 | 3950 | 4300 | 1.09 | 1000 | 80 | 4.449 1.95 :
2oaa | B2| 0044 [ M= | 4701 [ 1750 [ @10 | a200 | 3925 | 0219 | Pat

(04 .
. Bz | 0.030 | My=| 4241 | 1545 | @10 | a200 | 3925 | 0.193 | Dat
014 | 3950 | 4250 | 1.08 | 1000 | 80 | 4.449 195 | an| 0039 |oe | 0019 | Mi=| 2342 | 846 | @10 | a200 | 3925 | 0.106 | Pat
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agz | 0.017 | M= | 2.102 758 | @10 | a200 | 392.5 | 0.095 | Dat

Bor | 0.044 M= | 4.723 1725 | @10 | a200 | 392.5 | 0.216 | Dat
12 0.034 =

Bo2 | 0.039 | My=| 4.204 | 153.2 | @10 | a200 | 3925 | 0.191 | DPat

aer | 0.021 | My=| 2401 86.7 | ©10 | a200 | 392.5 | 0.108 | Dat

a | 0.048
H a2 | 0.010 | Mo=| 1.133 | 407 | @10 | a200 | 3925 | 0.051 | Pat
3200 | 4700 | 147 | 1000 | 80 | 4.449 1.95 '

Bor | 0.047 | Mi=| 4505 | 1644 | 010 | a200 | 392.5 | 0.205 | Dat
az | 0.022 -

B2 | 0.022 | My=| 2.118 76.4 | ©10 | a200 | 392.5 | 0.095 | Dat

Bang 4. 6: Két qud tinh todn 6 san 2 phirong ciia san tang triét

2. O san 1 phwong

Bé . .
, . . A n Tinh tai Hoat tai R As &
SIS Iﬁithzh(urr?)c (B/E?) b (nT?n) g' p o (kNim) (m'?:ﬁ) B 1K .
(mm) (kN/m?) | (kN/m?) (mm?) e
. M=| 1536 | 552 | @10 | a200 | 3925 | 0.069 | DPat
05 | 2.400 | 6.750 | 2.813 | 1000 | 80 | 4.449 1.95 '
M= | 3.072 | 111.3 | @10 | a200 | 392.5 | 0.139 | Pat
X M= | 2400 | 86.7 | @10 | a200 | 3925 | 0.108 | Pat
06 | 3.000 | 6.750 | 2.250 | 1000 | 80 | 4.449 1.95 i
Mi= | 4799 | 175.4 | @10 | a200 | 3925 | 0.219 | Pat
i Mi=| 2320 | 838 | @10 | a200 | 392.5 | 0.105 | Dat

015 | 2.950 | 6.750 | 2.288 | 1000 | 80 | 4.449 1.95
Mi=| 4.641 | 169.4 | @10 | a200 | 3925 | 0.212 | Pat
i M= | 0817 | 293 | @10 | a200 | 3925 | 0.037 | Pat
016 | 1.750 | 3.750 | 2.143 | 1000 | 80 | 4.449 1.95 -
Mi=| 1.633 | 588 | @10 | a200 | 3925 | 0.073 | Dat
i M=| 1.067 | 383 | @10 | a200 | 3925 | 0.048 | Pat
018 | 2.000 | 4.100 | 2.050 | 1000 | 80 | 4.449 1.95 -
Mi=| 2133 | 76.9 | @10 | a200 | 3925 | 0.096 | Pat
i Mi=| 1.120 | 40.2 | @10 | a200 | 392.5 | 0.050 | Pat
019 | 2.050 | 4.400 | 2.146 | 1000 | 80 | 4.449 1.95 -
Mi=| 2241 | 80.9 | @10 | a200 | 3925 | 0.101 | Pat
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M= 0.171 6.1 010 | a200 | 3925 | 0.008 | Dat
Mi=| 0.341 122 | ©10 | a200 | 3925 | 0.015 | Dat
Bang 4. 7: : Két qua tinh todn 6 san 1 phwong ciia san tang triét

020 | 0.800 | 3.950 | 4.938 | 1000

80 ‘ 4.449 ‘ 1.95

4.6.2.San lau 1
1. O san 2 phwong

Bé ) .
, , . Z A Tinh tai Hoat tai . A £
STT Kich thudc Tyso | rong | ho g o He s Momen As | Thép chon chcjn W% Keét
LaxLy (m) (L2/Ly) (b) (mm) kN/m?) | (KN/m?) : M (kNm) (mm?) . (mrﬁz) luan
mm

ooaa | 0t] 0021 [Mi=] 2364 | 854 [ @10 a200 | 3925 [ 0107 | Dat

(04 .
) H a2 | 0.013 | Mo=| 1.496 | 53.8 | @10 | a200 | 3925 | 0.067 | Dat
01| 3475 | 4375 | 126 | 1000 | 80 | 4.449 1.95 :
tops || 0047 [ M=| 4605 | 1681 | 010 | 2200 | 3925 | 0210 [ Dat
a | O. Bz | 0.030 |My=| 2909 | 1053 | @10 | a200 | 3925 | 0.132 | Pat
| 0021 | M;=| 2180 | 787 | @10 | a200 | 3925 | 0.098 | Pat

o1 | 0.044

61 | 2305 | 4225 | 127 | 1000 | 80 | 440 o5 a2 | 0013 | M= | 1398 | 50.3 | @10 | a200 | 3925 | 0.063 | Pat
Bo| 0047 | M=| 4252 | 1550 | @10 | a200 | 392.5 | 0.194 | Dat
ar | 0.028 '
e Bz | 0.030 | My=| 2721 | 984 | @10 | a200 | 3925 | 0.123 | Pat
tos0 || 0019 [Mi=| 1579 | 568 | 010 | 2200 | 3925 | 0071 [ Dat

(04 .
. H w2 | 0.017 | Mp=| 1.409 | 50.7 | @10 | a200 | 3925 | 0.063 | Dat
03 | 3250 | 3475 | 1.07 | 1000 | 80 | 4.449 1.95 :
0oz | Ber| 0044 [Mi=] 3187 [1156 [ 010 | a200 | 3925 [ 0144 | Dat

(04 .
” Boz| 0.039 | My=| 2818 | 1020 | @10 | a200 | 3925 | 0.127 | Dat
ooag | %] 0021 [Mi=] 0958 [ 344 [ @10 a200 | 3925 [ 0043 | Pat

(04 .
) H a2 | 0009 | Mo=| 0428 | 153 | @10 | a200 | 3925 | 0019 | Dat
04 | 2000 | 3000 | 150 | 1000 | 80 | 4.449 1.95 :
oo |Bo| 0046 [ M= | 1781 | 642 [ @10 | 2200 | 3925 | 0080 [ Dat

(04 .
. Bz | 0021 |My=| 0791 | 284 | @10 | a200 | 3925 | 0.035 | Pat
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007 | ot] 0018 |Mi=| 2101 | 758 | @10 | 200 | 3925 | 0095 | Pat

(04 .
. H a2 | 0018 | Mo=| 2091 | 754 | @10 | a200 | 3925 | 0.094 | Pat
07 | 3950 | 4000 | 1.01 | 1000 | 80 | 4.449 1.95 :
oosg | P] 0042 [ M= ] 4227 [ 1540 [ @10 | 200 | 3925 [ 0193 | Pat

(04 .
. Bz | 0.042 | My=| 4204 | 153.1 | @10 | a200 | 3925 | 0.191 | Pat
toao |01] 0019 [Mi=] 2586 [ 935 [ @10 | a200 | 3925 [ 0117 | Pat

o .
) H a2 | 0016 | My=| 2121 | 765 | @10 | a200 | 3925 | 0.096 | Pat
08 | 3950 | 4525 | 1.15 | 1000 | 80 | 4.449 1.95 '
0os3 | B1| 0046 | M= 5252 [ 1923 [ @10 | a200 [ 3925 | 0.240 | Pat

(04 .
. B2 | 0.037 | My=| 4225 | 1540 | @10 | a200 | 3925 | 0.192 | Dat
0030 | 01| 0019 [Mi=| 2374 [ 857 [ @10 | a200 | 3925 | 0.107 | Pat

(04 .
. H a2 | 0.017 | Mo=| 2121 | 765 | @10 | a200 | 3925 | 0.096 | Dat
09 | 3950 | 4300 | 1.09 | 1000 | 80 | 4.449 1.95 :
0oaa | B| 0044 [ M= | 4701 1750 [ 010 | @200 | 3925 | 0219 | Pat

o .
. Bz | 0.030 | My=| 4241 | 1545 | @10 | a200 | 3925 | 0.193 | Dat
D5 | o] 0021 [Mi=] 1862 [ 67.1 [ @10 | a200 | 3925 [ 0084 | Dat

o .
. H a2 | 0012 | My=| 1.091 | 39.2 | @10 | a200 | 3925 | 0.049 | Pat
010 | 3.000 | 3.950 | 1.32 | 1000 | 80 | 4.449 1.95 :
2opr | B| 0047 [Mi=] 3601 [ 1308 | @10 | a200 | 3925 | 0164 | Dat

o .
. Bz | 0.028 | My=| 2112 | 76.2 | @10 | a200 | 3925 | 0.095 | Pat
Doas || 0020 [Mi=] 1029 [ 695 [ @10 | a200 | 3925 [ 0087 | Pat
R il e a2 | 0014 | My=| 1334 | 479 | @10 | a200 | 3925 | 0060 | Pat
O11| 3200 | 3950 | 123 | 1000 | 80 | 4.449 1.95 '
000 1P| 0047 [Mi=] 3789 [ 1378 [ @10 | a200 | 3925 [ 0172 | Pat

(04 .
. B | 0032 |My=| 2.613 | 945 | @10 | a200 | 3925 | 0.118 | Dat
0040 |2t 0019 [Mi=] 2511 [ 908 [ @10 | a200 | 3925 [ 0113 | Dat

(04 .
. H a2 | 0.016 | Mo= | 2.067 | 745 | @10 | a200 | 3925 | 0.093 | Dat
012 | 3950 | 4400 | 111 | 1000 | 80 | 4.449 1.95 :
203 | PL] 0046 [Mi=] 5106 [ 1869 [ 010 | a200 | 3925 [ 0234 | Dat

(04 .
. Bz | 0.037 | My=| 4117 | 1499 | @10 | a200 | 3925 | 0.187 | Dat
013 | 3.950 | 4300 | 1.09 | 1000 | 80 | 4.449 195 | an| 0039 |oe | 0019 | Mi=| 2374 | 857 | @10 | a200 | 3925 | 0.107 | Pat
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02| 0017 | M= 2121 | 765 | @10 | a200 | 3925 | 0.096 | Pat
0oaa | B2| 0044 [ M= | 4701 [1750 [ @10 | a200 | 3925 | 0219 | Pat
(04 .
. Bz | 0039 | My=| 4241 | 1545 | @10 | a200 | 3925 | 0.193 | Dat
D030 | 01| 0019 [Mi=| 2342 | 846 [ @10 | a200 | 3925 | 0.106 | Pat
o .
R H a2 | 0.017 | Mp=| 2102 | 75.8 | @10 | a200 | 3925 | 0.095 | Dat
O14 | 3950 | 4250 | 1.08 | 1000 | 80 | 4.449 1.95 ;
2oaa | B| 0044 [ M= | 4723 | 1725 [ 010 | a200 | 3925 | 0216 | Pat
o .
. Bz | 0.039 | My=| 4204 | 1532 | @10 | a200 | 3925 | 0.191 | Dat
0oa7 |02 | 0018 [Mi=| 1445 [ 519 [@10 | a200 | 3925 | 0.065 | Pat
Ool11 .
. 0018 | Mo=| 1.445 | 519 | @10 | a200 | 3925 | 0.065
O17 | 3300 | 3300 | 1.00 | 1000 | 80 | 4.449 1.95 o2 2 Dat
0oa7 | B2| 0042 [ M= | 2906 [ 1052 [ @10 | a200 | 3925 | 0132 | Pat
(04 .
. Bz | 0.042 | My=| 2.906 | 1052 | @10 | a200 | 3925 | 0.132 | Dat
0oa7 | @2| 0018 [Mi=| 1518 | 546 [ @10 | a200 | 3925 | 0.068 | Pat
(04 .
) H a2 | 0.018 | Mp=| 1502 | 54.0 | @10 | a200 | 3925 | 0.068 | Dat
018 | 3300 | 3450 | 1.05 | 1000 | 80 | 4.449 1.95 ;
sosg | B2| 0042 | M= | 3054 [ 1106 [ @10 | a200 | 3925 | 0.138 | Pat
o .
. Bz | 0041 | My=| 3020 | 109.4 | @10 | a200 | 3925 | 0.137 | Dat
2oa7 | 92| 0018 | M= | 1403 | 504 | @10 | a200 | 3925 | 0.063 | Pat
Qo .
. H a2 | 0018 | My=| 1.399 | 50.3 | @10 | a200 | 3925 | 0.063 | Pat
019 | 3200 | 3.300 | 1.03 | 1000 | 80 | 4.449 1.95 ;
Dosg | B 0042 | M= | 2821 [ 1021 [ @10 | a200 | 3925 | 0.128 | Pat
(04 .
* Boz| 0.042 | Mu=| 2814 | 1018 | @10 | a200 | 3925 | 0.127 | Pat
0oa7 o] 0018 [ M= 1431 [ 515 [@10 | a200 | 3925 | 0.064 | Pat
Ool11 .
. 0018 | M= | 1412 | 508 | @10 | a200 | 3925 | 0.063
020| 3200 | 3350 | 1.05 | 1000 | 80 | 4.449 1.95 de2 2 e
Josg | Bo| 0042 [ M= | 2879 [ 1042 | 10 | a200 | 3925 | 0430 | Pat
(04 .
. B2 | 0.041 | My=| 2.839 | 1027 | @10 | a200 | 3925 | 0.128 | Dat
- 0021 | M=| 2280 | 823 | @10 | a200 | 3925 | 0103 | P
021 | 3300 | 4400 | 133 | 1000 | 80 | 4.449 195 | on| 0.045 2 ! at
02| 0012 | M=| 1342 | 482 | @10 | a200 | 3925 | 0.060 | Dat
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ooy |Bo| 0047 | M= | 4413 | 1609 | @10 | 2200 | 3025 | 0201 | Dyt

(04 .
. Bz | 0.028 |My=| 2599 | 940 | @10 | a200 | 3925 | 0.117 | Pat
ooas |0 | 0021 [Mi=| 2358 | 852 | 010 | 2200 | 3925 | 0106 [ Dat

o .
R H a2 | 0.013 | My=| 1501 | 54.0 | @10 | a200 | 3925 | 0.067 | Dat
022 | 3450 | 4400 | 128 | 1000 | 80 | 4.449 1.95 :
tops || 0047 | M= | 4507 | 1678 | 010 | 2200 | 3925 | 0210 [ Pat

o .
. Bz | 0.030 | My=| 2920 | 105.7 | @10 | a200 | 3925 | 0.132 | Pat
ooss || 0021 [ Mi=| 2206 | 796 | 010 | 2200 | 3925 | 0100 [ Dat

(04 .
. H a2 | 0.013 | Mp=| 1.329 | 47.8 | @10 | a200 | 3925 | 0.060 | Dat
023 | 3300 | 4250 | 129 | 1000 | 80 | 4.449 1.95 :
oopr | B | 0048 | M=| 4279 | 1560 | 010 | 2200 | 3925 | 0195 [ Dat

(04 .
. Bz | 0020 |My=| 2570 | 92.9 | @10 | a200 | 3925 | 0.116 | Dat
ooss || 0020 [Mi=| 2236 | 807 |10 | 2200 | 3925 | 0101 [ Dat

(04 .
. H a2 | 0.014 | Mp=| 1552 | 55.8 | @10 | a200 | 3925 | 0.070 | Dat
024 | 3450 | 4250 | 1.23 | 1000 | 80 | 4.449 1.95 :
00z || 0047 [ M= | 4393 | 1602 | 010 | 2200 | 3925 | 0200 [ Dat

o .
. Bz | 0.032 |Mu=| 3042 | 1102 | @10 | a200 | 3925 | 0.138 | Pat
cosg 0| 0019 [Mi=| 1211 | 435 [ 010 | 2200 | 3925 | 0054 [ Dat
X e a2 | 0.005 | Mo=| 0304 | 109 | @10 | a200 | 3925 | 0014 | Pat
026 | 2050 | 3950 | 1.93 | 1000 | 80 | 4.449 1.95 :
tors || 0041 [ M= 2108 | 760 [ 010 | 2200 | 3925 | 009 [ Pat

(04 .
* Bz | 0011 |My=| 0581 | 208 | @10 | a200 | 3925 | 0.026 | Dat

Bang 4. 8: : Két qua tinh toan 6 san 2 phuong cua san lau 1
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2. O san 1 phuong

Bé y .. )
STT Kich thude Tysd | rong ho Tﬁg}t ai Hog;ct ta Momen As Thep chon clﬁjn W% Keét
LixLo (m) (LZ/Ll) b (mm) (kN/mZ) (kN/mZ) M (kNm) (mmZ) ’ (mth) hlé«l'l
(mm)
R Mi=| 1.536 55.2 | @10 | a200 | 392.5 | 0.069 | Dat
O5 | 2400 | 6.750 | 2.813 | 1000 80 4.449 1.95 -
M:=| 3.072 | 111.3 | @10 | a200 | 392.5 | 0.139 | Dat
R M= | 2.400 86.7 | @10 | a200 | 392.5 | 0.108 | Pat
06 | 3.000 | 6.750 | 2.250 | 1000 80 4.449 1.95 :
Mi=| 4799 | 1754 | ©10 | a200 | 3925 | 0.219 | Pat
R Mi=| 2.320 83.8 | @10 | a200 | 3925 | 0.105 | Dat
015 | 2950 | 6.750 | 2.288 | 1000 80 4.449 1.95
M= | 4.641 | 169.4 | @10 | a200 | 3925 | 0.212 | Dat
R M= | 0.817 29.3 | @10 | a200 | 392.5 | 0.037 | Pat
016 | 1.750 | 3.750 | 2.143 | 1000 80 4.449 1.95 -
Mi=| 1.633 58.8 | @10 | a200 | 3925 | 0.073 | Dat
R Mi=| 1.120 40.2 | @10 | a200 | 392.5 | 0.050 | Pat
025 | 2.050 | 4.250 | 2.073 | 1000 80 4.449 1.95 -
Mi=| 2241 80.9 | @10 | a200 | 3925 | 0.101 | Dat

Bang 4. 9: : Két qua tinh todn 6 san I phwong ciia san [
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CHUONG 5: THIET KE KHUNG TRUC

5.1. Tinh toan c6t thép cot khung truc 3

5.1.1. Phwong phap tinh toan cdt thép.
Cap 1: [Nyax| va My, My tuong g
Cap 2: M, |,,qx va N, My tuong tng
Cap 3: |My| va N, Mx tuong ung

- Tuy vao truong hop cu thé, ta c6 thé chon mot trong cac bd ba nodi luc nguy
hlem trén de tinh toan cdt thép. Dé chinh x4c sinh vién chon cach tinh toan cho
tat ca cac to hop noi lyc sau d6 chon thép 16n nhat di b tri.

Yi
e @ e o
N
e e M /|
S| e——e—=— v -
X y

.. R

Hinh 5. 1: M6 hinh tinh todn tiét dién cét

Luu y: Theo Iy thuyét tinh Mx la momen trong mat phing XOZ va My la momen trong mdt
phang YOZ, Cxva Cy lan luot la cac canh cua tiét dién cot theo phuong X va Y.

¢ Quy trinh tinh todn cgt Iéch tim xién nhu sau:

Budc 1: Xac dinh chiéu dai tinh toan. Theo muc 8.1.2.4.4 trang 62 TCVN
5574:2018, doi véi cau kién c6 lién két mot dau khop c6 dinh va mot dau
ngam cting Lo = 0,8.H

Budc 2: Tinh toan do léch tam ban dau va d0 manh cua thanh
Kiém tra di€u ki¢n tinh toan gan ding cua cdt nén 1é€ch tam xién:

Cx
05< =<2
Cy

voi Cx, Cy 1an luot 13 canh tiét dién cot theo Phuong X,Y
Tinh toan d6 anh hudng cta udn doc theo ting phuong.
D6 léch tAm ngau nhién:

L, C L, C

€ax = MAX (600;3_3); Cay = Max (600 33[}:-)

D6 1éch tam tinh hoc :

Do 1&ch tam tinh toan:
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€0x = Max (€ax: €1x): €0y = MaX (€ay: €1y)

+ PO manh theo 2 phuong:

loy

1 —ﬁ——lﬂx oy Loy oy
0.288C,

* i, 0288C," Y i
+ Tinh hé s6 anh huong cua udn doc:
% Theo phwong X
+ Néu Ax < 28 = nx =1 (bod qua anh huéng udn doc)

+ Néuix>28=

1
Nx = 1 i
Né&
(ké dén anh hudng udn doc)
Trong do
. 2.56,E,I,
cr 2
Eﬂx
_ 0.2¢,, +1.05C, B C:C,
~ 15e, +C. Y 12

Moment tang 1én khi ké dén do 1éch tdm va udn doc: M™x = Nnx€ox
% Theo phwong Y : Tinh todn twong tw nhw theo phwong X
Budc 3: Qui d6i bai toan 1éch tAm xién vé bai toan l1éch tim phing twong duong

- Tuy theo twong quan gia tri M*x va M*y v6i kich thude cac canh ma dua vé
bai toan 1éch tdm phang tuong duong theo phuong X hodc phuong Y.

Ki hléu M]_ - M*x; M2 = M*y

€a = eax + 0.2e4

Mo hinh Theo phuwong X Theo phuwong Y
‘ My _ My My My
Diéu ki¢ — = — <=
iéu kién .- T, ¢, <,
h:Cx,b:Cy b:Cx,h:Cy

M2 = M*x; M]_ = M*y

€a = an + OZEax
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Budc 4: Tinh toan dién tich cot thép
+ Tinh:
N
= YvRpb
(s hé s6 diéu kién lam viéché tong do theo phwong ding)

+ Gia thiét so bd chiéu day a, ta tinh dugc:

hy=h—a.z=h-2Za
Hé s6 chuyén do1 my-
Ehix; < h

0.6x,
hg

my,=1-—
Khix; = hy — my;=04

h
==M=M +m,; x M, x —

b
B 1éch tim tinh toan:
h

e=eD+E—a
Vitey=max [g;;e1) ;e =MN
Tredng hop 1:

e
£=h—:£ﬂ',3

== Nén léch tim rat bé, tinh gin nhw nén ding tim.
Hé s6 1éch tim .-
1
=05 -2+
Hé s6 uén doc phu khi xét thém nén ding tim:

(1—¢q)e
0.3

@. =@+
Khi) <14 g =1
Khi 14 < % < 104 — ¢ =1.028-0.0000282.2 — 0.0016%. Véi 1. = max(hy . Ay )
Dién tich toan b cét thép tinh nhir sau:

}’;N — y,R,bh
*"']'s-r -re
Rsc‘ - }rbRb

Tredng hop 2:
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€a
=—1=0,3
£ hn

vax) = kg hy == Nén léch tdm bé

+ Xaic dinh chidu cao ving chiu nén x theo céng thivc san-

_ 1—-4p
x‘(‘f”‘+1+snsg

+ Dién tich cét thép duoc tinh nhw sau:

Ne — y, Ry b. (ha - %)
kRSGZﬂ

£ EII:|
h, voies, = —

he

Ay =

+ Vortk=04vaZ =hy—a
» Trwemg hop 3:
e
£ = i > 0.3
vax, = &gh, == Nén léch tim lom.
+ Dién tich toan bé cit thép dugc tinh nhw sau:
N(e +0.5x, — h,)

st —

0.4R.Z,
+ Vo Z,=hy—a
Budc 5: Kim tra ham hegng cét thép
+ Thoa véu cdu vé cu tao:
it
tt—
M bhy
MaXmin

Théa véu ciu vé kinh_té: ham luong cét thép hop Iy Khi dit thép theo chu vi thi 1dy A,
13 dién tich toan b t1ét dién va ty = 2 in
+ Yéu cAN Pogin < e < Pomay. VO
Wgie = 1% (muc 54322 TCVN 9386 - 2012)
W = 4% (muc 5.4.3 2.2 TCVN 9386 - 2012)

Buéc 6 : B6 tri thép:

- Cot thép doc cot chiu nén 1éch tam xién duoc dat thqo chu vi,trong dé cot
thép dugc dat theo canh b c6 mat d 16n hon hodc bang mat do theo canh h.
Quy dinh khoang cach gitra hai c6t doc ké nhau: 50 <t <400
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5.1.2. So sanh va lwa chon phwong an cot

Do cong trinh thay d6i chidu cao nén ta can tinh toan va so sanh cac phuong
an khac nhau v6i phuong an ban dau dé xac dinh c6 nén d6i hay gitr lai cot ban
dau

Dé tinh toan so sanh ta chon hé khung truc 3.

Ta chon 2 phuong 4n méi dé so sanh v6i phuong 4n ban dau va chon ra tiét
dién phu hgp

5.1.3. Cac tiéu chi so sanh.

A. Kha niing chiu lwe (tinh toan két ciu)

Tinh ndi luc tac dung 18n cot: N (nén), M (udn), d6i khi c6 Q (cat).

Tinh kha ning chiu tai thiét ké (Ncr, Mu) cho tirng phuong an.

So sanh hé sb an toan: Néu ca hai déu dat, chon phuong an t61 wru hon.

Hiéu qua sir dung vat li¢u

Thé tich bé tong: V=bxhxH

Khéi luong thép: da vao ty 18 cbt thép (As), thuong tir 1% dén 2% tiét dién.

So sanh tong khéi luong vat liéu => danh gia chi phi.

. Thi cong

Cot nho gon hon thuong dé thi cong hon, tiét kiém cbp pha.
Cot 16n ¢6 thé khoé b tri trong mat béng chat hep.

Anh huéng dén Kién triic

Cot nho gitp tang dién tich st dung.

Nhung c¢6t nho hon can nhiéu thép hon dé dat cung kha ning chiu lyc => chi
phi thép tang.

Bién dang — P manh
Tinh ty s6 chiéu cao / chiéu rong tiét dién dé danh gia do manh.

Pam bao khong vuot gidi han manh theo tiéu chuan (thudng < 15-20 cho cot
chiu nén).
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5.1.4. Cac phwong an so sanh.
1. Phwong an ban dau

- Phuong 4n nay 1a phuong 4n cua ban vé thiét ké ban du cta cong trinh c¢6 2 cot
gdm C500X500, C600X600 va C300X300(cot tang thugng)

3
." b

& "

& &

Hinh 5. 2: Khung truc 3 ciia phwong dn ban ddu
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2. Phuwong an 1. 7 )
- Phuong &n 1 1a phuong an st dung cot C600X700 dé thay thé cot

chinh ban dau cho toan b cong trinh

.......

ar—" & & -

Hinh 5. 3: Khung truc 3 cua phuwong 1
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4. Phwong an 2

- Phwong 4n 2 1a phuong an sir dung c6t C600X700 (tir tang triét dén tang 7)

va C500x600 (tir tang 8 dén tang thuong) dé thay thé cot chinh ban dau cho
toan bo cong trinh

" & 'y -

Hinh 5. 4: Khung truc 3 cua phuong dn 2
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5.1.5. So sanh va lya chon phwong an
1. Ap dung tinh toan cu thé

- Viéc loc gia tri ndi luc dé tinh thép cot sé rat kho khan khi sb truong hop t6
hop tai trong nhi€u. Di€u d6 dé dan dén nhitng sai sét trong qua trinh tim
truong hop nd1 lyc nguy hiém nhat dé tinh thép cho cot.

- Trén co s do, sinh vién thyc hanh tinh toan voi tat ca cac cap gia tri noi lyc
tir tat ca truong hop to hop tai trong xuét ra tir phan mam Etabs, sau d6 tién
hanh tinh thép va cubi cung loc lay gi tri dién tich thép lon nhat dé bo tri.
Diéu nay tranh viéc 1y thiéu truong hop noi lyc va thién vé an toan.

2. Phwong an ban dau.

- Qua qua trinh thiét ké va tinh toam bang Etabs ta xac dinh dugc cac dang biéu do
sau:

Hinh 5. 5: Biéu do luc cdt phiong dn ban dau
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Hinh 5. 6: Biéu d6 momen ciia phwong dn ban dau

- Sau khi 14y dit liéu tir Etabs dé tinh toan ta c6 dugc bang thép nhu sau:
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. Tén T6 hop Vi tri P M, = M2 | M= Mss lee Cy=t2 | Cx=ts a Ascal Asrq n Ast Mch HS an
Tang Chon thép R Nhan xét
o] cot[=| Taitrong [=| (m) [=] (kN)[=| (kN.m[=] (kN.m)[=| (mm)=| (mm)F| (mm)= (mm) [=]  (em) [=] (emy=] (%)[= 1 (em) [= %) [=] . .

THUONG c7 Comb7 2.7 186.00 | -36.88 41.39 33 300 300 40 18.10 18.10 | 2.01 |16] @ [25| 7854 8.73 4.34 YES
THUONG c13 Comb3 2.7 107.00 | 19.53 43.27 838 300 300 40 16.17 16.17 180 [16] @ [25] 7854 8.73 4.86 YES
LAU 11 C7 Comb7 0.0 416.75 63.27 -180.16 3.3 500 500 40 24.91 24.91 1.00 16| @ |25 78.54 3.14 3.15 YES
LAU 11 c13 Comb3 3.0 434.05 | -54.23 | 272.59 33 600 700 40 22.11 2211 | 053 |16] ¢ [25] 7854 1.87 3.55 YES
LAU 10 c7 Comb7 0.0 628.08 | 60.24 | -168.07 33 500 500 40 15.61 1561 | 062 |16] ¢ [25] 7854 3.14 5.03 YES
LAU 10 c13 Comb4 0.0 853.30 | 197.85 | -13.91 3.3 600 700 40 -0.91 21.00 | 050 [16] @ [25] 7854 1.87 3.74 YES
LAU 9 C7 Comb3 0.0 722.96 46.12 -176.33 2.3 500 500 40 12.22 12.50 0.50 16| @ |25 78.54 3.14 6.28 YES
LAU 9 c13 Comb4 0.0 1231.21 | 209.27 | -14.42 3.3 600 700 40 -8.76 21.00 | 050 [16] @ [25] 7854 1.87 3.74 YES
LAU 8 c7 Comb3 0.0 914.72 | 46.59 | -188.12 33 500 500 40 9.56 1250 | o050 [16] ¢ [25] 7854 3.14 6.28 YES
LAU 8 c13 Combs 0.0 2041.82 | 228.94 | -19.34 3.3 600 700 40 -80.09 21.00 | o050 [16] @ [25] 7854 1.87 3.74 YES
LAU 7 c7 Comb3 0.0 1119.08 | 47.38 | -199.97 33 500 500 40 7.60 1250 | 050 |16 @ [25| 78.54 3.14 6.28 YES
LAU 7 C13 Comb8 0.0 2521.88 233.88 -14.73 2.8 600 700 40 -69.11 21.00 0.50 16| @ |25 78.54 1.87 3.74 YES
LAU 6 c7 Comb3 0.0 1329.35 | 48.77 | -210.60 3.3 500 500 40 6.40 1250 | 050 [16] @ [25] 7854 3.14 6.28 YES
LAU 6 c13 Comb7? 0.0 3131.15 | 60.90 | -256.45 3.3 600 700 40 -56.71 21.00 | 050 [16] @ [25] 7854 1.87 3.74 YES
LAU 5 c7 Comb7 0.0 1767.63 | 66.14 | -215.92 33 500 500 40 6.00 1250 | o050 [16] @ [25] 7854 3.14 6.28 YES
LAU 5 c13 Comb7 0.0 3654.70 | 54.39 | -262.82 33 600 700 40 -41.45 21.00 | o050 [16] ¢ [25] 7854 1.87 3.74 YES
LAU 4 C7 Comb7 0.0 2021.81 71.32 -220.93 2.8 500 500 40 15.77 15.77 0.63 16| @ |25 78.54 3.14 4.98 YES
LAU 4 C13 Comb7 0.0 4189.42 44.13 -262.34 3.3 600 700 40 -26.45 21.00 0.50 16| @ |25 78.54 1.87 3.74 YES
LAU 3 c7 Comb3 0.0 2018.22 | 63.74 | -228.25 3.3 500 500 40 17.24 1724 | 069 [16] @ [25] 7854 3.14 4.56 YES
LAU 3 c13 Combé 0.0 4614.18 | 30.17 | 288.46 3.3 600 700 40 -11.40 21.00 | 050 [16] @ [25] 7854 1.87 3.74 YES
LAU 2 c7 Comb7 0.0 2593.74 | 101.99 | -227.43 33 500 500 40 23.96 2396 | 096 |16] ¢ [25] 78.54 3.14 3.28 YES
LAU 2 c13 Combs 0.0 5155.02 | -3.55 298.24 33 600 700 40 5.00 21.00 | 050 [16] @ [25] 7854 1.87 3.74 YES
LAU 1 C7 Comb7 0.0 2940.86 93.22 -175.05 3.3 500 500 40 13.48 13.48 0.54 16| @ |25 78.54 3.14 5.83 YES
LAU 1 ci3 Comb7? 0.0 5950.38 | 11.10 | -212.06 3.3 600 700 40 19.61 21.00 | 050 [16] @ [25] 7854 1.87 3.74 YES
TRIET c7 Combs 0.0 3591.08 | 28.45 -25.61 33 500 500 40 10.76 1250 | o050 [16] ¢ [25] 7854 3.14 6.28 YES
TRIET c13 Comb9 0.0 6424.63 | -139.57 | -24.57 33 600 700 40 29.96 2996 | 071 |16] @ [25] 78.54 1.87 2.62 YES

Badng 5. 1: Bang tinh todn cét thép cia phiong dn ban dau
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5. Phwong an 1: : C600x700
- Quaqua trinh thiét ké va tinh toAm bang Etabs ta x4c dinh duoc cac dang
biéu do sau:

BRLERRLANNN

[

—d_

Hinh 5. 7: Biéu do lic cat ciia phwong dn 1
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Hinh 5. 8: Biéu d6 momen ciia phwong dn 1

- Sau khi Iy dit liéu tir Etabs dé tinh toan ta c6 duoc bang thép nhu sau:
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. Tén | Tohop | Vitri P M, = Mz | Mk = Vs3 Ikt =t x=t a Ascal Asrq p ) Ast Jch HS an
Tang . . > ; Chon thép - .
Cot |Taitrong| (m) (kN) [ (kN.m) [ (kN.m) | (mm) | (mm) | (mm) | (mm) | (cm) | (cm) (%) (cm) (%) toan
THUONG | C7 | Comb7 | 2.7 | 256.22 | -166.21 | 15419 | 33 600 700 40 30.38 | 3038 | 0.72 16 1] 25 7854 | 187 2.59
LAU11 C7 | Comb7 | 00 549.63 | 83.20 | -133.55 | 3.3 600 700 40 577 | 21.00 | 050 16 ¢ 25 78.54 1.87 3.74
LAU10 C7 | Comb3 | 00 699.69 | 72.82 | -141.25 | 33 600 700 40 038 | 21.00 | 050 16 ] 25 78.54 1.87 3.74
LAU9 C7 | comb3 | 00 | 93996 | 7161 |-157.51| 33 600 700 40 -5.21 | 21.00 | 050 16 1] 25 7854 | 1.87 3.74
LAU8 C7 | Comb3 | 0.0 |118515| 7157 |-175.18 | 33 600 700 40 -9.85 | 21.00 | 0.50 16 1] 25 7854 | 1.87 3.74
LAU7 C7 | Comb7 | 0.0 |1637.27| 9127 | -190.41| 33 600 700 40 -91.47 | 21.00 | 050 16 ] 25 7854 | 1.87 3.74
LAUG C7 | Comb7 | 0.0 |1920.63| 90.89 | -20501| 33 600 700 40 -85.97 | 21.00 | 0.50 16 [ 25 7854 | 1.87 3.74
LAUS C7 | Comb7 | 0.0 |2209.43| 9143 |-218.08 | 33 600 700 40 -79.02 | 21.00 | 0.50 16 g 25 7854 | 1.87 3.74
LAU4 C7 | Comb7 | 0.0 |2506.30| 96.11 | -230.81| 33 600 700 40 7049 | 21.00 | 050 16 g 25 7854 | 1.87 3.74
LAU3 C7 | Comb7 | 0.0 |2815.84| 97.15 | -23661| 33 600 700 40 -62.96 | 21.00 | 050 16 g 25 7854 | 1.87 3.74
LAU2 C7 | Comb7 | 0.0 |3148.88 | 146.08 | -280.05 | 3.3 600 700 40 4213 | 21.00 | 050 16 g 25 7854 | 1.87 3.74
LAU1 C7 | Comb8 | 3.0 |3872.90| -118.76 | 40.51 33 600 700 40 -48.55 | 21.00 | 0.50 16 g 25 78.54 1.87 3.74

Bdng 5. 2: Bdng tinh todn cét thép ciia phwong dn 1

Nhan xét

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
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6. Phwong 4n 2: C600x700 tir tang triét dén ting 7 va C500x600 tir ting 8
dén tang thuong.
- Qua qua trinh thiét ké va tinh toam bang Etabs ta xac dinh dugc cac dang
biéu do sau:

——

RANVANNAMAN

— |

Hinh 5. 9: Biéu do luc cdt cia phirong dn 2
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Hinh 5. 10: Biéu d6 momen ciia phwong dn 2

- Sau khi Iy dit liéu tir Etabs dé tinh toan ta c6 duoc bang thép nhu sau:
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. Tén T6 hep Vi tri P M, = M2 | Mk = M3 lit Cy=t2 | Cx=1ts3 a As cal Asiq [ , Ast Heh HS an .
Tang R . B B Chon thép Z N Nhan xét
Cot |Taitrong| (m) (kN) (kN.m) | (kN.m) (mm) (mm) (mm) (mm) (cm’) (cm’) (%) (cm’) (%) toan
THUONG c7 Comb7 2.7 245.18 | -151.84 | 131.59 3.3 500 600 40 33.95 33.95 1.13 16 0] 25 78.54 2.62 2.31 |YES
THUONG C13 Comb7 2.7 167.17 57.18 186.73 3.3 500 600 40 28.22 28.22 0.94 16 ) 25 78.54 2.62 2.78 |YES
LAU11 Cc7 Comb7 0.0 511.37 75.82 [ -133.13 3.3 500 600 40 11.25 15.00 0.50 16 [0] 25 78.54 2.62 5.24 |YES
LAU11 C13 Comb8 0.0 584.49 | 201.84 | -20.15 3.3 500 600 40 15.43 15.43 0.51 16 ] 25 78.54 2.62 5.09 |[YES
LAU 10 c7 Comb3 0.0 639.03 66.88 | -142.50 3.3 500 600 40 7.10 15.00 0.50 16 ] 25 78.54 2.62 5.24 |YES
LAU 10 Cils} Comb4 0.0 799.50 | 175.06 -4.32 3.3 500 600 40 4.04 15.00 0.50 16 ? 25 78.54 2.62 5.24 |YES
LAU9S C7 Comb3 0.0 861.27 69.22 | -159.99 3.3 500 600 40 3.49 15.00 0.50 16 ] 25 78.54 2.62 5.24 |YES
LAU9 C13 Comb4 0.0 1147.35 | 183.26 -2.74 3.3 500 600 40 -2.01 15.00 0.50 16 ] 25 78.54 2.62 5.24 |YES
LAU8 c7 Comb3 0.0 1092.16 | 58.02 | -145.14 3.3 500 600 40 -5.72 15.00 0.50 16 ? 25 78.54 2.62 5.24 |YES
LAU8 C13 Comb8 0.0 1918.05 | 171.91 -4.62 3.3 500 600 40 -36.49 15.00 0.50 16 ] 25 78.54 2.62 5.24 |YES
LAU7 c7 Comb3 0.0 1348.75 | 77.22 | -207.31 3.3 600 700 40 -9.50 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAU7 C13 Comb8 0.0 2384.80 | 229.66 -3.66 3.3 600 700 40 -73.14 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAU6 C7 Comb7 0.0 1834.36 | 91.06 [ -209.59 3.3 600 700 40 -85.48 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAU 6 C13 Comb6 0.0 2981.62 | 76.84 234.51 3.3 600 700 40 -61.91 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAUS5 c7 Comb7 0.0 2125.91 | 91.84 [ -222.09 3.3 600 700 40 -79.34 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAUS C13 Comb6 0.0 3461.31 | 70.86 253.16 3.3 600 700 40 -47.92 21.00 0.50 16 [0] 25 78.54 1.87 3.74 |YES
LAU4 c7 Comb7 0.0 2423.33 | 94.26 | -232.12 3.3 600 700 40 -72.09 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAU 4 C13 Comb6 0.0 3950.17 | 59.77 266.48 3.3 600 700 40 -32.72 21.00 0.50 16 ? 25 78.54 1.87 3.74 |YES
LAU3 c7 Comb7 0.0 2731.31 | 98.18 [ -243.28 3.3 600 700 40 -63.51 21.00 0.50 16 [0] 25 78.54 1.87 3.74 |YES
LAU3 C13 Comb6 0.0 4454.17 | 44.35 275.23 3.3 600 700 40 -17.45 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAU2 c7 Comb7 0.0 3058.89 | 122.42 | -254.28 3.3 600 700 40 -51.56 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAU2 C13 Combé6 0.0 4981.15 | 13.31 283.74 3.3 600 700 40 -1.53 21.00 0.50 16 [0] 25 78.54 1.87 3.74 |YES
LAU1 C7 Comb7 0.0 3419.96 | 96.55 | -206.96 3.3 600 700 40 -52.39 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
LAU1 C13 Comb7 0.0 5707.74 | 22.07 | -194.72 3.3 600 700 40 10.66 21.00 0.50 16 ] 25 78.54 1.87 3.74 |YES
TRIET c7 Comb8 0.0 4010.63 | 37.19 -30.40 3.3 600 700 40 -48.54 21.00 0.50 16 ? 25 78.54 1.87 3.74 |YES
TRIET C13 Comb9 0.0 6223.39 | -124.33 | -23.04 3.3 600 700 40 22.29 22.29 0.53 16 ] 25 78.54 1.87 3.52 |YES

Hinh 5. 11: Bang tinh todn cét thép phwong dn 2
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5.1.6. So sanh va két luan ]
1. Dé xuat cac phuwong an tiet dién so b
- Theo kinh nghiém:
o Cot bién ting dudi: 600x600 mm hozc 16n hon.
o Cot giira tang dudi: 700x700 mm hoic 16n hon.
o Tang trén c6 thé giam dan tiét dién theo chiéu cao.
- Ul tién tiét dién hinh vudng hodc gan vudng dé dé bb tri cot thép va chiu luc
déu.
= Cho nén c6 thé loai bé phuong an 1: C600x700
2. So sanh cot bién phwong 4n ban dau va phwong 4n 2.

My = Mx =

Tang F M2z Mas Gl | Gt

(kN) (KN.m) (KN.m) | (mm) (mm)
THUONG | 245.18 | -151.84 | 131.59 300 300
LAU 11 511.37 75.82 | -133.13 500 500
LAU 10 639.03 66.88 | -142.50 500 500
LAU 9 861.27 69.22 | -159.99 500 500
LAU 8 1092.16 | 58.02 | -145.14 500 500
LAU 7 1348.75 | 77.22 | -207.31 500 500
LAU 6 1834.36 | 91.06 | -209.59 500 500
LAU 5 2125.91 91.84 | -222.09 500 500
LAU 4 2423.33 | 94.26 | -232.12 500 500
LAU 3 2731.31 98.18 | -243.28 500 500
LAU 2 3058.89 | 122.42 | -254.28 500 500
LAU 1 3419.96 | 96.55 | -206.96 500 500
TRIET 4010.63 | 37.19 -30.40 500 500

Bdng 5. 3:Bdng dit liéu cét bién ciia phwong dn ban dau

My = Mx =

Tang P M2z Mas Gl | Gt

(kN) (KN.m) (KN.m) (mm) (mm)
THUONG | 245.18 | -151.84 | 131.59 500 600
LAU 11 511.37 75.82 | -133.13 500 600
LAU 10 639.03 66.88 | -142.50 500 600
LAU 9 861.27 69.22 | -159.99 500 600
LAU 8 1092.16 | 58.02 | -145.14 500 600
LAU 7 1348.75 | 77.22 | -207.31 600 700
LAU 6 1834.36 | 91.06 | -209.59 600 700
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LAU 5 212591 | 91.84 | -222.09 | 600 700
LAU 4 242333 | 9426 | -232.12 | 600 700
LAU 3 2731.31 | 98.18 | -243.28 | 600 700
LAU 2 3058.89 | 122.42 | -254.28 | 600 700
LAU 1 3419.96 | 96.55 | -206.96 | 600 700
TRIET 4010.63 | 37.19 | -30.40 600 700

Bang 5. 4:Bang dir liéu cot bién cua phwong an 2

Tir 2 bang dit liéu trén ta rat ra duoc két qua nhu sau:
a. V& rng suat va an toan

Ung suit . %
G T
(MPa)
PABD gan gi6i
TRIET ~3591-4010 | 14.36-16.04 ~955 | han —> khong an
toan
LAU1-5 | ~2000-3400 | 8.0-13.6 4881 |TAZantoanhon
nhiéu
LAU 611 < 1400 5.6-7.2 3953 | PA2 hoi du tai
PA2 c6 thé tinh
THUONG ~186-245 25 ~0.9-1.5 | chinh giam tiét
dién

Bang 5. 5: Bang so sanh vé wng sudt va an toan

b. Thi cong va bd tri thép

Tiéu chi PABD (500x500) PA2 (600x700 tang dud'i)

Dé b4 tri c6t thép Khé & tang dudi | D& dang, thoang

Han ché & tang

Kha nang chiu mé men .
dudi

Du kha ndng chiu lyc

Manh, dé mat 6n

Kha n&ng &n dinh (I/b) dinh

RAong hon = 6n dinh hon

Bdng 5. 6: Bdng so sanh thi céng va bo tri thép

c. Tom tit
so sanh PABD — 500x500 PA2 — Thay d&i theo tai
An toan Cang tai tang duwdi Du tai, 6n dinh
Thi céng Khé & tang dudi D&, linh hoat

Kinh té& tong thé

it BT hon nhung tén
thép

Can bang tét
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‘ T6i wu thiét ké ’ Clrng nhac ’ Phu hop tirng tang ‘
Bang 5. 7. Bang tom tat

= KET LUAN: Chon PA2 1 phuong 4n hop 1y nhit. Vi dap tmg an toan
— thi cong — kinh té tot hon
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3. So sanh cot giira phwong 4n ban diu va phwong 4n 2

My = Mx =

Tang g M2z Mas Gk | G=h

(kN) (KN.m) (KN.m) (mm) (mm)
THUONG | 186.00 | -36.88 41.39 300 300
LAU 11 416.75 63.27 | -180.16 500 500
LAU 10 628.08 60.24 | -168.07 500 500
LAU9 722.96 46.12 | -176.33 500 500
LAU 8 914.72 46.59 | -188.12 500 500
LAU 7 1119.08 | 47.38 | -199.97 500 500
LAU 6 1329.35 | 48.77 | -210.60 500 500
LAU 5 1767.63 | 66.14 | -215.92 500 500
LAU 4 2021.81 | 71.32 | -220.93 500 500
LAU 3 2018.22 | 63.74 | -228.25 500 500
LAU 2 2593.74 | 101.99 | -227.43 500 500
LAU 1 2940.86 | 93.22 | -175.05 500 500
TRIET 3591.08 | 28.45 -25.61 500 500

Bdng 5. 8:Bdng dit lidu cét giita ciia phwong dn ban dau

My = Mx =

Tang P M2z Mas Gt | Gt

(kN) (KN.m) (KN.m) (mm) (mm)
THUONG | 167.17 57.18 186.73 500 600
LAU 11 584.49 | 201.84 | -20.15 500 600
LAU 10 799.50 | 175.06 -4.32 500 600
LAU 9 1147.35 | 183.26 -2.74 500 600
LAU 8 1918.05 | 171.91 -4.62 500 600
LAU 7 2384.80 | 229.66 -3.66 600 700
LAU 6 2981.62 | 76.84 234.51 600 700
LAU 5 3461.31 | 70.86 253.16 600 700
LAU 4 3950.17 | 59.77 266.48 600 700
LAU 3 445417 | 44.35 275.23 600 700
LAU 2 4981.15 | 13.31 283.74 600 700
LAU 1 5707.74 | 22.07 | -194.72 600 700
TRIET 6223.39 | -124.33 -23.04 600 700

Bang 5. 9:Bang dir liéu cot gitta cua phwong an 2
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Tur 2 bang s6 liéu trén ta rit ra duoc két qua nhu sau:

N , Ph 3 , Nhi
Tiéu chi u'o’nggn bam Phwong an 2 ’a_m
dau xét
. Tang déu, mé men | Cao hon nhung | PA2 t6t
Tai trong . A A g
[&n & Mx momen can doi | hon
, PA2 6
M6 men My | Mx am I&n, phan Mx nho hon, . on
R 1A NN dinh
va Mx bo Iéch phan bo déu
hon
e A 2 A s a e A 1o as PA2 t3
Tiét dién va Nho dan tlr trén Tiét dién [&n tw cu’ngang
b6 tri on tang trén ,
| xuoéng g hop I¥
Ung suat cot DA bi tAp trun Giam rng suat, | PA2 hiéu
thép Htap trung bé tri hop Iy qua hon

Bang 5. 10: Bang so sanh cot bién 2 phuwong an

= Phwong an 2 1a lya chon tdt hon vi:
e BO tri tiét dién va cdt thép hop 1y, ting d6 cliing cho cot som
hon.
e Mo men nhé hon — giam yéu cau vé dién tich thép.
e Ung suat phan bd déu, dam bao hiéu qua thi cong va an toan két
c4u cao hon.
5.1.7. Két luan

- Sau phi phan tich két qua va lua chon thi ta thay phuong an 2: “Cot C600x700t
tir ting 1 dén ting 7 va Cot C500x600 tir ting 8 dén ting thwong” 13 phuong
an hop 1y va phu hgp voi cong trinh
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5.2 Tinh toan c6t thép dim khung truc 3.
5.2.1. Biéu dd ndi hrc

.......

L

raEgn
%
+

Hinh 5. 12: Dam khung truc 3

TRET
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Hinh 5. 13: Biéu dé ndi luc
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5.2.2. Tinh toan ¢4t thép dam.

h, = h — a,, — trong tAm c6t thép

B M
dm = R X b X IZ
§=05x(1+,1-2xay)
M
A :4’
f RyxXExh
- Ham luong cét thép:
=0,05% < p't = As X 100% {ERXR"M{}DO/—0’568“9’5x100
Hmin = 50570 = K = hy °="TR. ® =T 350

=316% | ,
Tinh toan thi cong cho dam B20-Triet — goi trai:

ho= h-apy =600 — 35 = 565mm

M 139.67x10°
 Rp*b*hi  17+300%5652

=0.086

am

§=05x(1+1-2xay) =05%(1+/1— 2 * 0,086 )=0.46

M 139.67x10°

Ay = = = 1535.42 mm?
™ Rpxbsh§  350%0.46%565

- Ham luong cét thép:
i — 0 050/ < ln == .___éf___ X 1000/ 1535.42 0
e T e
300+565

< §XRp _ 0.595+17
~ Rs 350

=2.89%

Vay chon As = 4620 (Ax = 1257 mm?)
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] a= C.thép C.thép Hé
Tén Vi tri Vi tri Mmax b h ho Chon it Mch ,
a , tinh chon so
Olm é
- p As As an
dam mat cat (m) (kNm) | (mm) | (mm) [ (mm) | (mm) thép (%) | (%) .
(cm?) (cm2) toan
820 Goi trai 0.30 -32.21 300 600 35 565.0 | 0.020 | 0.020 1.65 20+ 0| @ [20| 1257 | 0.10 [ 0.74 | 7.64
] Nhip 3.40 99.02 300 600 35 565.0 | 0.061 | 0.063 5.17 20+ 0| @ |20 | 1257 | 0.30 | 0.74 | 243
THUON
G G6i Phai | 6.50 135_ 45 300 600 35 565.0 | 0.083 | 0.087 7.16 20+ 0| @ |20 | 1257 | 042 | 0.74 | 1.75
Goi trai 0.30 14; 5 300 600 35 565.0 | 0.092 | 0.096 7.93 20+ 0| @20 | 1257 | 0.47 | 0.74 | 1.58
B11 - '
AL Nhip 4.00 122.43 300 600 35 565.0 | 0.075 | 0.078 6.44 20+ 0| @20 | 1257 | 0.38 | 0.74 | 1.95
Gé6i Phai | 7.70 133: - 300 600 35 565.0 | 0.082 | 0.086 7.07 20+ 0| @ |20 | 1257 | 0.42 | 0.74 | 1.78
Goi trai 0.30 161- 68 300 600 35 565.0 | 0.099 | 0.105 | 8.63 20(+|0|@|20| 1257 | 0.51 | 0.74 | 1.46
B11 - -
LAU 10 Nhip 4.00 120.34 300 600 35 565.0 | 0.074 | 0.077 6.33 20| +|0|@| 20| 1257 | 0.37 | 0.74 | 1.99
Go6i Phai | 7.70 143: 88 300 600 35 565.0 | 0.088 | 0.093 7.63 20| +|0|@| 20| 1257 | 045 | 0.74 | 1.65
Gai tréi 0.30 16(; . 300 600 35 565.0 | 0.098 | 0.104 | 8.55 20 |+ |0 | @ |20 | 1257 | 0.50 | 0.74 | 1.47
B11 - '
e Nhip 4.00 | 120.54 | 300 600 35 565.0 | 0.074 | 0.077 | 6.34 20| +|0|@ |20 | 1257 | 0.37 [ 0.74 | 1.98
Goi Phai | 7.70 145_ - 300 600 35 565.0 | 0.089 | 0.094 | 7.71 20| +|0|@ |20 | 1257 | 045 [ 0.74 | 1.63
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G6itrai | 0.30 160'23 300 | 600 | 35 |565.0| 0.098 | 0.104 | 855 20 0|@|20| 1257 | 050 | 0.74 | 1.47
B11 - '
AU S Nhip 4.00 | 120.30 | 300 | 600 | 35 |565.0| 0.074 | 0.077 | 6.33 20 0|@|20| 1257 | 0.37 | 0.74 | 1.99
G6i Phai | 7.70 146'85 300 | 600 | 35 |565.0| 0.090 | 0.095 | 7.80 20 0|@|20| 1257 | 0.46 | 0.74 | 1.61
G6itrai | 0.35 158'00 300 | 600 | 35 |565.0| 0.097 | 0.102 | 8.42 20 0|@|20| 1257 | 0.50 | 0.74 | 1.49
B11 - '
AU 7 Nhip 400 | 118555 | 300 | 600 | 35 |565.0| 0.073 | 0.076 | 6.23 20 0|@|20| 1257 | 0.37 | 0.74 | 2.02
G6i Phai | 7.65 147'91 300 | 600 | 35 |565.0| 0.091 | 0.095 | 7.85 20 0|@|20| 1257 | 0.46 | 0.74 | 1.60
G6itrai | 0.35 160'12 300 | 600 | 35 |565.0| 0.098 | 0.104 | 8.54 20 0|@|20| 1257 | 050 | 0.74 | 1.47
B11 - '
AUG Nhip 400 | 11767 | 300 | 600 | 35 |565.0| 0.072 | 0.075 | 6.18 20 0|@|20| 1257 | 0.36 | 0.74 | 2.03
G6i Phai | 7.65 151'27 300 | 600 | 35 |565.0| 0.093 | 0.098 | 8.04 20 0|@|20| 1257 | 0.47 | 0.74 | 156
G6itrai | 0.35 159'06 300 | 600 | 35 |565.0| 0.098 | 0.103 | 8.48 20 0|@|20| 1257 | 050 | 0.74 | 1.48
B11 - '
AUS Nhip 4.00 | 11759 | 300 | 600 | 35 |565.0| 0.072 | 0.075 | 6.18 20 0|@|20| 1257 | 0.36 | 0.74 | 2.03
G6i Phai | 7.65 151'38 300 | 600 | 35 |565.0| 0.093 | 0.098 | 8.05 20 0|@|20| 1257 | 0.47 | 0.74 | 1.56
B11 - G6itrai | 0.35 157'70 300 | 600 | 35 |565.0| 0.097 | 0.102 | 8.40 20 0|@|20| 1257 | 0.50 | 0.74 | 1.50
LAU 4 '
Nhip 400 | 117.20 | 300 | 600 | 35 |565.0| 0.072 | 0.075 | 6.16 20 0|@|20| 1257 | 0.36 | 0.74 | 2.04
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G6i Phai | 7.65 151'48 300 | 600 | 35 |565.0| 0.093 | 0.098 | 8.05 20 0|@|20| 1257 | 048 | 0.74 | 1.56
Goitrai | 0.35 15‘;74 300 | 600 | 35 |565.0| 0.095 | 0.100 | 8.24 20 0|@|20| 1257 | 0.49 | 0.74 | 1.53
B11 - '
AUS Nhip 400 | 116.64 | 300 | 600 | 35 |565.0| 0.072 | 0.074 | 6.13 20 0|@|20| 1257 | 0.36 | 0.74 | 2.05
G6i Phai | 7.65 151'06 300 | 600 | 35 |565.0| 0.093 | 0.098 | 8.03 20 0|@|20| 1257 | 0.47 | 0.74 | 1.56

SVTH: Nguyén Quang Huy — 20THXD1

96



Bdo cdo: Dé dn tot nghiép
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G6itrai | 0.35 152'77 300 | 600 | 35 |565.0| 0.094 | 0.099 | 8.13 20 0|@|20| 1257 | 0.48 | 0.74 | 155
B11 - '
LAU2 Nhip 4.00 | 115.56 | 300 | 600 | 35 |565.0| 0.071 | 0.074 | 6.07 20 0|@|20| 1257 | 0.36 | 0.74 | 2.07
G6i Phai | 7.65 149'22 300 | 600 | 35 |565.0| 0.092 | 0.096 | 7.93 20 0|@|20| 1257 | 0.47 | 0.74 | 1.59
G6itrai | 0.35 14‘;91 300 | 600 | 35 |565.0| 0.089 | 0.093 | 7.69 20 0|@|20| 1257 | 0.45 | 0.74 | 1.63
B11 - '
AU 1 Nhip 400 | 11512 | 300 | 600 | 35 |565.0| 0.071 | 0.073 | 6.04 20 0|@|20| 1257 | 0.36 | 0.74 | 2.08
G6i Phai | 7.65 15c;05 300 | 600 | 35 |565.0| 0.092 | 0.097 | 7.97 20 0|@|20| 1257 | 0.47 | 0.74 | 158
o G6itrai | 0.35 | -95.83 | 200 | 400 | 35 |3650| 0212 | 0.240 | 853 20 0|@ |20 1257 | 117 | 1.72 | 1.47
TRIE'T Nhip 400 | 7454 | 200 | 400 | 35 |365.0| 0.165 | 0.181 | 6.42 20 0|l@|20| 1257 | 0.88 | 1.72 | 1.96
G6iPhai | 765 | -89.11 | 200 | 400 | 35 |365.0| 0.197 | 0.221 | 7.84 20 0|@|20| 1257 | 1.07 | 1.72 | 1.60
G6itrai | 0.30 - 300 | 600 | 35 |565.0| 0.080 | 0.084 | 6.90 20 0|@|20| 1257 | 0.41 | 0.74 | 1.82
B19 - 130.68
LAU 11 Nhip 343 | 9559 | 300 | 600 | 35 |565.0| 0.059 | 0.061 | 4.98 20 0|@|20| 1257 | 029 | 0.74 | 2.52
G6iPhai | 650 | -7860 | 300 | 600 | 35 |565.0| 0.048 | 0.050 | 4.08 20 0|@|20| 1257 | 0.24 | 0.74 | 3.08
G6itrai | 0.30 ) 300 | 600 | 35 |565.0| 0.103 | 0.109 | 8.99 20 0|@|20| 1257 | 053 | 0.74 | 1.40
B19 - 168.07
LAU 10 Nhip 343 | 9028 | 300 | 600 | 35 |565.0| 0.055 | 0.057 | 4.70 20 0|@|20| 1257 | 028 | 0.74 | 2.67
G6iPhai | 650 | -64.47 | 300 | 600 | 35 |565.0| 0.040 | 0.040 | 3.33 20 0|@|20| 1257 | 020 | 0.74 | 3.78
B19 - G6itrai | 0.30 161'20 300 | 600 | 35 |565.0| 0.099 | 0.104 | 8.60 20 0|@|20| 1257 | 0.51 | 0.74 | 1.46
LAU 9 '
Nhip 343 | 9160 | 300 | 600 | 35 |565.0| 0.056 | 0.058 | 4.77 20 0|@|20| 1257 | 0.28 | 0.74 | 2.63
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GVHD: PGS.TS.Vo Ngoc Duong

G6i Phai | 6.50 -70.36 300 600 35 |565.0| 0.043 0.044 3.64 20 0|9 |20 | 1257 | 0.21 | 0.74 | 3.45
Géi trai 0.30 ) 300 600 35 |565.0| 0.098 0.104 8.53 20 0|@]|20| 1257 | 0.50 | 0.74 | 1.47
B19 - 159.94
LAU 8 Nhip 3.43 91.73 300 600 35 |565.0| 0.056 0.058 4.78 20 0|@|20| 1257 | 0.28 | 0.74 | 2.63
Géi Phai 6.50 -74.85 300 600 35 565.0 | 0.046 0.047 3.88 20 0|@|20| 1257 | 0.23 | 0.74 | 3.24
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e Gai trai 0.35 e 300 600 35 | 565.0 | 0.099 0.104 | 859 (4|9 |20 0| @|20| 1257 | 0.51 | 0.74 | 1.46
LAU 7 Nhip 3.43 91.07 300 600 35 | 565.0 | 0.056 0.058 | 474 (4|19 |20 0| @|20| 1257 | 0.28 | 0.74 | 2.65
Goi Phai | 6.45 | -72.32 300 600 35 |565.0| 0.044 | 0.045 | 3.74 |4 |9 | 20 0({@|20| 1257 | 0.22 | 0.74 | 3.36
Gai trai 0.35 | 163.61 300 600 35 |565.0| 0.100 0.106 | 874 (4| @ | 20 0| @|20| 1257 | 0.52 | 0.74 | 1.44
Iijj _6 Nhip 3.43 90.36 300 600 35 | 565.0 | 0.056 0.057 | 470 (4|9 |20 0| @|20| 1257 | 0.28 | 0.74 | 2.67
Goi Phai | 6.45 -74.27 300 600 35 | 565.0| 0.046 0.047 385 |49 |20 0| @|20| 1257 | 0.23 | 0.74 | 3.27
Goi trai 0.35 | 158.31 300 600 35 |565.0| 0.097 | 0102 | 844 |4 |Q |20 0| @|20| 1257 | 0.50 | 0.74 | 1.49
LBA:IL?!-:') Nhip 3.43 90.24 300 600 35 | 565.0 | 0.055 0.057 | 470 (4|9 |20 0| @|20| 1257 | 0.28 | 0.74 | 2.68
Goi Phai | 6.45 | -79.28 300 600 35 |565.0| 0.049 | 0.050 | 411 |4 | Q|20 0| @|20| 1257 | 0.24 | 0.74 | 3.06
B19. Gai trai 0.35 152_.61 300 600 35 |565.0| 0.094 0.099 | 812 (4|9 |20 0| @|20| 1257 | 0.48 | 0.74 | 1.55
LAU 4 Nhip 3.43 89.92 300 600 35 | 565.0| 0.055 0.057 | 468 (4|9 |20 0| @|20| 1257 | 0.28 | 0.74 | 2.69
Goi Phai | 6.45 -83.63 300 600 35 | 565.0 | 0.051 0.0563 | 434 (4|9 |20 0| @|20| 1257 | 0.26 | 0.74 | 2.89
Gai trai 0.35 | 145.37 300 600 35 | 565.0 | 0.089 0.094 | 771 (4|9 |20 0| @|20| 1257 | 0.46 | 0.74 | 1.63
5:3;’ Nhip 3.43 89.18 300 600 35 |565.0| 0.055 | 0.056 | 464 |4 |Q |20 0| @|20| 1257 | 0.27 | 0.74 | 2.71
Goi Phai | 6.45 | -88.21 300 600 35 |565.0| 0.054 | 0.056 | 459 |4 |@ |20 0| @|20| 1257 | 0.27 | 0.74 | 2.74
Gai trai 0.35 | 14717 300 600 35 | 565.0 | 0.090 0.095 | 781 (4|9 |20 0| @|20| 1257 | 0.46 | 0.74 | 1.61
I_B,A;Ij _2 Nhip 3.43 99.74 300 600 35 | 565.0 | 0.061 0.063 | 521 (4|9 |20 0 @|20| 1257 | 0.31 | 0.74 | 2.41
Goi Phai | 6.45 | 104.01 300 600 35 | 565.0 | 0.064 0.066 | 544 (4|9 |20 0 @|20| 1257 | 0.32 | 0.74 | 2.31
Goi trai 0.35 | 122.91 300 600 35 |565.0| 0.075 | 0.079 | 6.47 |4 |9 | 20 0(@|20| 1257 | 0.38 | 0.74 | 1.94
S:j ; Nhip 3.43 87.17 300 600 35 |565.0| 0.054 | 0.055 | 453 |4 |@ |20 0| @|20| 1257 | 0.27 | 0.74 | 2.77
Goi Phai | 6.45 | -95.65 300 600 35 |565.0| 0.059 | 0.061 499 |4 |0 |20 0| @|20| 1257 | 0.29 | 0.74 | 2.52
Goi trai 0.35 -73.64 200 400 35 |365.0| 0.163 0.178 | 6.33 (4|9 | 20 0|@|20| 1257 | 0.87 | 1.72 | 1.99
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B19 - Nhip 3.43 66.22 200 400 35 365.0 | 0.146 0.159 5.63 20 0(9 |20 | 1257 | 0.77 | 1.72 | 2.23
TRIET Géi Phai 6.45 -73.74 200 400 35 365.0 | 0.163 0.179 6.34 20 0(9g|20| 1257 | 0.87 | 1.72 | 1.98
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Goi trai 0.30 | -36.55 300 600 35 |565.0| 0.022 | 0.023 1.87 |4 |9 |20 0(@|20| 1257 | 0.11 | 0.74 | 6.72
LifJO1-1 Nhip 2.25 52.92 300 600 35 |565.0| 0.033 | 0.033 | 2.72 |4 |9 | 20 0(9|20| 1257 | 0.16 | 0.74 | 4.62
Goi Phdi | 6.50 | 126.59 | 300 600 35 |565.0| 0.078 | 0.081 6.67 |4|9D |20 0(@|20| 1257 | 0.39 | 0.74 | 1.88
Gai trai 0.30 | -31.16 300 600 35 |565.0| 0.019 0.019 159 |4 (9|20 0| @|20| 1257 | 0.09 | 0.74 | 7.90
Lil2.101-0 Nhip 2.25 54.39 300 600 35 |565.0| 0.033 0.034 | 280 (4|9 |20 0| @|20| 1257 | 017 | 0.74 | 4.49
Goi Phdi | 6.50 | 119.31 300 600 35 |565.0| 0.073 0.076 | 6.27 |4 |9 | 20 0(@|20| 1257 | 0.37 | 0.74 | 2.00
Goi trai 0.30 | -40.01 300 600 35 |565.0| 0.025 | 0.025 | 2.05 |4 |9 | 20 0({@|20| 1257 | 0.12 | 0.74 | 6.13
I_le(J) -9 Nhip 2.25 56.24 300 600 35 |565.0| 0.035 | 0035 | 289 |4 |Q |20 0| @|20| 1257 | 0.17 | 0.74 | 4.34
Goi Phdi | 6.50 | 126.42 | 300 600 35 |565.0| 0.078 | 0.081 6.66 |4|9 |20 0(@|20| 1257 | 0.39 | 0.74 | 1.89
Goi trai 0.30 | -48.91 300 600 35 |565.0| 0.030 0.031 251 |49 | 20 0(@|20| 1257 | 0.15 | 0.74 | 5.00
558 ;3 Nhip 2.25 57.46 300 600 35 |565.0| 0.035 0.036 | 296 (4|9 |20 0| @|20| 1257 | 0.17 | 0.74 | 4.25
Goi Phdi | 6.50 | 128.38 | 300 600 35 |565.0| 0.079 0.082 | 6.77 |4 |9 | 20 0(@|20| 1257 | 040 | 0.74 | 1.86
Goi trai 0.35 | -53.57 300 600 35 |565.0| 0.033 | 0.033 | 2.76 |4 |9 | 20 0({9|20| 1257 | 0.16 | 0.74 | 4.56
I_B,fL(J) -7 Nhip 2.25 62.60 300 600 35 |565.0| 0.038 | 0.039 | 323 (4|9 |20 0| @|20| 1257 | 0.19 | 0.74 | 3.89
Goi Phdi | 6.45 | 136.17 | 300 600 35 |565.0| 0.084 | 0.087 | 720 |4 |9 | 20 0({@|20| 1257 | 042 | 0.74 | 1.75
Goi trai 0.35 | -56.75 300 600 35 |565.0| 0.035 0.035 | 292 |4|9| 20 0(@|20| 1257 | 0.17 | 0.74 | 4.30
I_le(J) ;; Nhip 2.25 63.63 300 600 35 |565.0| 0.039 0.040 | 328 (4|9 |20 0| @|20| 1257 | 0.19 | 0.74 | 3.83
Goi Phai | 6.45 | 139.13 | 300 600 35 | 565.0| 0.085 0.089 | 737 |4|9| 20 0({@|20| 1257 | 0.43 | 0.74 | 1.71
Goi trai 0.35 | -64.15 300 600 35 |565.0| 0.039 | 0.040 | 331 |4 |9 | 20 0({@|20| 1257 | 0.20 | 0.74 | 3.80
I_BjL(J) ;_) Nhip 2.25 63.24 300 600 35 |565.0| 0.039 | 0.040 | 326 |4 |9 | 20 0| @|20| 1257 | 0.19 | 0.74 | 3.85
Goi Phai | 6.45 | 136.95 | 300 600 35 |565.0| 0.084 | 0.088 | 724 |4|D | 20 0({9|20| 1257 | 043 | 0.74 | 1.73
Goi trai 0.35 | -74.11 300 600 35 | 565.0| 0.046 0.047 | 384 |4|9| 20 0(@|20| 1257 | 0.23 | 0.74 | 3.28
LBjL(J);l Nhip 3.40 69.18 300 600 35 |565.0| 0.042 0.043 | 358 |4|@| 20 0 @|20| 1257 | 0.21 | 0.74 | 3.51
Goi Phai | 6.45 | 137.46 | 300 600 35 |565.0| 0.084 0.088 | 7.27 |4|9| 20 0(9|20| 1257 | 043 | 0.74 | 1.73
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Goi trai 0.35 | -88.53 300 600 35 |565.0| 0.054 | 0.056 | 461 |4 |9 | 20 0({@|20| 1257 | 0.27 | 0.74 | 2.73
I_B,fl(J);% Nhip 3.40 82.18 300 600 35 |565.0| 0.050 | 0.052 | 427 |4|9 | 20 0({@|20| 1257 | 0.25 | 0.74 | 2.95
Goi Phai | 6.45 | 140.41 300 600 35 | 565.0 | 0.086 0.090 744 (41920 0| @|20| 1257 | 0.44 | 0.74 | 1.69
Goi trai 0.35 | 110.11 300 600 35 | 565.0| 0.068 0.070 | 577 |4 |9 | 20 0| @|20| 1257 | 0.34 | 0.74 | 2.18
LB;L(J) -2 Nhip 3.40 | 105.50 | 300 600 35 | 565.0| 0.065 0.067 | 552 (4|9 |20 0| @|20| 1257 | 0.33 | 0.74 | 2.28
G6i Phai | 6.45 | 149.53 300 600 35 | 565.0 | 0.092 0.097 794 (41920 0| @|20| 1257 | 047 | 0.74 | 1.58
Gai trai 0.35 | 139.67 300 600 35 | 565.0 | 0.086 0.090 739 (41920 0| @|20| 1257 | 0.44 | 0.74 | 1.70
I_le(J)jI Nhip 3.40 | 145.63 | 300 600 35 |565.0| 0.089 | 0.094 | 7.73 |4 |9 | 20 0| @|20| 1257 | 0.46 | 0.74 | 1.63
Go6i Phai | 6.45 | 166.27 300 600 35 | 565.0 | 0.102 0.108 8.89 (4|9 20 0| @|20| 1257 | 0.52 | 0.74 | 1.41
Gai trai 0.35 -47.28 200 400 35 | 365.0| 0.104 0.110 392 (41920 0| @|20| 1257 | 0.54 | 1.72 | 3.21
TB:I(I)E'—I' Nhip 3.40 37.16 200 400 35 |365.0| 0.082 0.086 | 3.04 (4|9 20 0| @|20| 1257 | 042 | 1.72 | 4.13
Go6i Phai | 6.45 -57.93 200 400 35 |365.0| 0.128 0.137 | 487 (4|9 |20 0| @|20| 1257 | 0.67 | 1.72 | 2.58
Bang 5. 11: Bang tinh todn cét thép dam
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5.2.3. Tinh toan co6t dai dam.
- Tir bang t6 hop ta chon lyc cit nguy hiém nhat cho ddm B20-LAU 1:
- Luyc cat 16n nhat tai gdi: Quax = 1314.68 (kN)

- Kiém tra di€u kién tinh toan:

Pp3- (1 + ¢ + ¢n))’b- Ry¢-bhy
= 0,6 X (1+040)x 0,9 x 1,05 x 103 x 0,3 X 0,655 = 111,41 (kN)

- Trong do:
+ s = 0,6 ddi v6i bé tong ning
+ D6i v6i cau kién chiu udn bpPn =0
= Qmax = Pp3- (1 + Pr + §0n)-yb-Rbt. b. ho
= Bé tong du kha nang chiu cat

- Chon cdt dai ¢8 (asw =50 mm?), s6 nhanh cbt dai n = 2.

h 600 200
Sct = {§ -3 (mm)
200 (mm)

= Chon s = min( st; Smax; Sct ) =100 mm b tri trong doan L/4 doan dau dam.

- Poan dam giira nhip:

3h _3600 _
Set S {T 4 (mm)
500 (mm)
= Chon St = 200 (mm)
- Kiém tra:
L4s E; Xn X Ag, 45 21.10* x 2 X 50 105 < 13
= X——= X =
Pw E, xb X s 34,5 x 103 x 300 x 200 '

- Vét ntt nguy hiém nhat xuat hién trong dam khi khong di qua cét dai ¢,,; =
1,05
¢©p1=1— B.vp.-R,=1-0,01%x1x14,5= 0,855

0,3 X @y1 X @p1 Xyp XRp Xb X h,

= 0,3 x 1,05 x 0,855 x 14,5 x 10% x 0,3 x 0,655
= 676,37 (KN)

Trong do:

- B = 0,01 d6i vdi bé tong nang, bé tong hat nho

- B = 0,02 doi v&i bé tong nhe

-b - bé rong cua dam

- 5 - khoang cach gitra cac cdt dai

- n - s6 nhanh cot dai

- A,, - dién tich tiét dién ngang cét dai
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~ Qmax =196,89 < 0,3.9y1.Vp-Rp.b.hy = 676,37 (KN)
=> Dam khong bi phé hoai do ing suat nén chinh
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K.tr diéu kién pha

Tén Qmax b h a ho | Kiém tra kha nang Budc t6t dai BG tri Honi
Vi tri L Pwi | @bt B

A (kN) my | nm) | mm) | mm) chiu caAlt clia bé Stt | Smax | Set Schon o8t dai theo (*ng suat nén
tong (mm) (mm) (mm) (mm) chinh
B20 - 0.30 | -657.25 300 600 29 571 B6 tri dai cau tao 33 234 200 100 @J8a100 | 1.10| 0.83 Théa
THUONG | 6.50 | 1040.86 300 600 26 574 Tinh dai chiu cat 13 150 200 200 J8 a200 | 1.05| 0.83 Théa
B11 - 0.30 | 1059.38 | 300 600 29 571 BG tri dai cau tao 13 145 | 200 100 @8 a100 | 1.10 | 0.83 Théa
LAU 11 7.70 | 995.50 300 600 26 574 Tinh dai chiu cat 14 156 | 200 200 @8 a200 | 1.05 | 0.83 Théa
B11 - 0.30 | 1091.22 300 600 29 571 BG tri dai cau tao 12 141 200 100 @8 a100 | 1.10 | 0.83 Thoa
LAU 10 7.70 | 1039.50 | 300 600 26 574 Tinh dai chiu cat 13 150 | 200 200 @8 a200 | 1.05| 0.83 Théa
B11 - 0.30 | 1086.71 300 600 29 571 B6 tri dai cau tao 12 142 | 200 100 @8 a100 | 1.10 | 0.83 Thoéa
LAU 9 7.70 | 1043.20 300 600 26 574 Tinh dai chiu cat 13 149 200 200 @8 a200 | 1.05| 0.83 Thoa
B11 - 0.30 | 1085.13 | 300 600 29 571 B6 tri dai cau tao 12 142 | 200 100 @8 a100 | 1.10 | 0.83 Théa
LAU 8 7.70 | 1046.69 | 300 600 26 574 Tinh dai chiu cat 13 149 | 200 200 @8 a200 | 1.05| 0.83 Théa
B11 - 0.35 | 1086.38 300 600 29 571 BG tri dai cau tao 12 142 200 100 @8 a100 | 1.10 | 0.83 Thoéa
LAU 7 7.65 | 1059.44 | 300 600 26 574 Tinh dai chiu cat 13 147 | 200 200 @8 a200 | 1.05 | 0.83 Thoéa
B11 - 0.35 | 1089.46 300 600 29 571 B6 tri dai cau tao 12 141 200 100 @8 a100 | 1.10 | 0.83 Thoéa
LAU 6 7.65 | 1067.77 300 600 26 574 Tinh dai chiu cat 12 146 200 200 @8 a200 | 1.05| 0.83 Théa
B11 - 0.35 | 1085.33 | 300 600 29 571 BG tri dai cau tao 12 142 | 200 100 @8 a100 | 1.10| 0.83 Thoéa
LAU 5 7.65 | 1067.58 | 300 600 26 574 Tinh dai chiu cat 12 146 | 200 200 @8 a200 | 1.05| 0.83 Thoéa
B11 - 0.35 | 1079.41 300 600 29 571 BG tri dai cdu tao 12 143 200 100 @8 a100 | 1.10 | 0.83 Thoa
LAU 4 7.65 | 1066.59 300 600 26 574 Tinh dai chiu cat 12 146 200 200 @8 a200 | 1.05| 0.83 Théa
B11 - 0.35 | 1068.08 | 300 600 29 571 BG tri dai cau tao 12 144 | 200 100 @8 a100 | 1.10| 0.83 Thoéa
LAU 3 7.65 | 1062.80 | 300 600 26 574 Tinh dai chiu cat 13 146 | 200 200 @8 a200 | 1.05| 0.83 Théa
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B11 - 0.35 | 1058.66 | 300 600 29 571 BG tri dai cau tao 13 146 | 200 100 @8 a100 | 1.10 | 0.83 Théa
LAU 2 7.65 | 1053.73 | 300 600 26 574 Tinh dai chiu cat 13 148 | 200 200 78 a200 | 1.05| 0.83 Théa
B11 - 0.35 | 1032.90 | 300 600 29 571 BG tri dai cau tao 13 149 | 200 100 @8 a100 |1.10 | 0.83 Thoéa
LAU 1 7.65 | 1057.15 | 300 600 26 574 Tinh dai chiu cat 13 147 | 200 200 @8 a200 | 1.05 | 0.83 Thoa
B11 - 0.35 | -802.93 | 200 400 29 371 Bo tri dai cau tao 6 54 150 100 @8 a100 | 1.15| 0.83 Théa
TRIET 7.65 | 682.44 200 400 26 374 Tinh dai chiu cat 9 65 150 200 @8 a200 |1.08 | 0.83 Thoéa
B19 - 0.30 | 1005.48 | 300 600 29 571 BG tri dai cau tao 14 153 | 200 100 @8 a100 | 1.10 | 0.83 Thoa
LAU 11 6.50 | 801.59 300 600 26 574 Tinh dai chiu c&t 22 194 | 200 200 @8 a200 | 1.05 | 0.83 Thoa
B19 - 0.30 | 1119.12 | 300 600 29 571 BG tri dai cau tao 11 138 | 200 100 @8a100 |1.10 | 0.83 Thoéa
LAU 10 6.50 | 734.82 300 600 26 574 Tinh dai chiu cat 26 212 | 200 200 8 a200 | 1.05| 0.83 Théa
B19 - 0.30 | 1099.13 | 300 600 29 571 Bo tri dai cau tao 12 140 | 200 100 @8 a100 | 1.10 | 0.83 Thoa
LAU 9 6.50 | 759.36 300 600 26 574 Tinh dai chiu cat 25 205 | 200 200 @8 a200 | 1.05| 0.83 Thoa
B19 - 0.30 | 1095.36 | 300 600 29 571 Bo tri dai cau tao 12 141 200 100 @8 a100 | 1.10| 0.83 Théa
LAU 8 6.50 | 774.96 300 600 26 574 Tinh dai chiu cat 24 201 200 200 @8 a200 | 1.05| 0.83 Théa
B19 - 0.35 | 1116.66 | 300 600 29 571 BG tri dai cau tao 11 138 | 200 100 @8 a100 |1.10 | 0.83 Thoa
LAU 7 6.45 | 775.15 300 600 26 574 Tinh dai chiu c&t 24 201 200 200 @8 a200 | 1.05 | 0.83 Thoa
B19 - 0.35 | 1123.72 | 300 600 29 571 BO tri dai cau tao 11 137 | 200 100 @8 a100 | 1.10| 0.83 Théa
LAU 6 6.45 | 779.70 300 600 26 574 Tinh dai chiu cat 23 200 | 200 200 @8 a200 |1.05| 0.83 Théa
B19 - 0.35 | 1103.70 | 300 600 29 571 BG tri dai cau tao 12 140 | 200 100 @8 a100 |1.10 | 0.83 Thoa
LAU 5 6.45 | 796.61 300 600 26 574 Tinh dai chiu cat 22 195 | 200 200 @8 a200 | 1.05| 0.83 Thoa
B19 - 0.35 | 1082.15 | 300 600 29 571 BG tri dai cau tao 12 142 | 200 100 @8a100 |1.10 | 0.83 Théa
LAU 4 6.45 | 810.53 300 600 26 574 Tinh dai chiu cat 22 192 | 200 200 @8 a200 |1.05| 0.83 Théa
B19 - 0.35 | 1053.63 | 300 600 29 571 BG tri dai cau tao 13 146 | 200 100 @8 a100 |1.10 | 0.83 Thoa
LAU 3 6.45 | 823.97 300 600 26 574 Tinh dai chiu cat 21 189 | 200 200 @8 a200 | 1.05| 0.83 Thoa
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B19 - 0.35 | 1150.79 300 600 29 571 BG tri dai cdu tao 11 134 200 100 @8a100 | 1.10 | 0.83 Thoéa
LAU 2 6.45 | 970.61 300 600 26 574 Tinh dai chiu cat 15 160 200 200 @8 a200 | 1.05| 0.83 Thoéa
B19 - 0.35 | -964.80 300 600 29 571 B6 tri dai cau tao 15 160 200 100 @8a100 | 1.10 | 0.83 Thoa
LAU 1 6.45 | 842.53 300 600 26 574 Tinh dai chiu cat 20 185 200 200 @8 a200 | 1.05| 0.83 Thoéa
B19 - 0.35 | -697.86 200 400 29 371 B4 tri dai cau tao 8 62 150 100 @8a100 | 1.15| 0.83 Thoéa
TRIET 6.45 698.60 200 400 26 374 Tinh dai chiu cat 63 150 200 @8 a200 | 1.08 | 0.83 Théa
B20 - 0.30 | -585.44 300 600 29 571 BG tri dai cau tao 41 263 200 100 @8a100 | 1.10 | 0.83 Thoa
LAU 11 6.50 | 811.02 300 600 26 574 Tinh dai chiu cat 22 192 200 200 @8 a200 | 1.05 | 0.83 Thoa
B20 - 0.30 | -567.67 300 600 29 571 B6 tri dai cau tao 44 271 200 100 @8a100 | 1.10 | 0.83 Théa
LAU 10 6.50 794.32 300 600 26 574 Tinh dai chiu cat 22 196 200 200 @8 a200 | 1.05| 0.83 Thoéa
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B20 - 0.30 | -617.56 | 300 600 29 571 BG tri dai cau tao 37 249 | 200 100 @8 a100 |1.10 | 0.83 Thoa
LAU 9 6.50 | 838.71 300 600 26 574 Tinh dai chiu cat 20 186 | 200 200 @8 a200 | 1.05| 0.83 Thoa
B20 - 0.30 | -665.09 300 600 29 571 BG tri dai cau tao 32 232 | 200 100 @8a100 |1.10 | 0.83 Théa
LAU 8 6.50 | 864.28 300 600 26 574 Tinh dai chiu cat 19 180 | 200 200 8 a200 | 1.05| 0.83 Théa
B20 - 0.35 | -715.17 | 300 600 29 571 BG tri dai cau tao 27 215 | 200 100 @8 a100 | 1.10 | 0.83 Thoa
LAU 7 6.45 | 928.69 300 600 26 574 Tinh dai chiu cat 16 168 | 200 200 @8 a200 | 1.05| 0.83 Thoa
B20 - 0.35 | -729.72 300 600 29 571 BG tri dai cau tao 26 211 200 100 @8a100 |1.10 | 0.83 Thoéa
LAU 6 6.45 | 940.55 300 600 26 574 Tinh dai chiu cat 16 166 | 200 200 8 a200 | 1.05| 0.83 Théa
B20 - 0.35 | -765.11 300 600 29 571 BG tri dai cau tao 24 201 200 100 @8a100 |1.10 | 0.83 Thoa
LAU 5 6.45 | 943.37 300 600 26 574 Tinh dai chiu cat 16 165 | 200 200 @8 a200 | 1.05| 0.83 Thoa
B20 - 0.35 | -821.45 300 600 29 571 Bo tri dai cau tao 21 188 | 200 100 @8 a100 | 1.10| 0.83 Théa
LAU 4 6.45 | 968.30 300 600 26 574 Tinh dai chiu cat 15 161 200 200 @8 a200 |1.05| 0.83 Thoéa
B20 - 0.35 | -910.75 | 300 600 29 571 BG tri dai cau tao 17 169 | 200 100 @8 a100 |1.10 | 0.83 Thoa
LAU 3 6.45 | 1021.34 | 300 600 26 574 Tinh dai chiu c&t 14 152 | 200 200 @8 a200 | 1.05 | 0.83 Thoa
B20 - 0.35 | 1053.04 | 300 600 29 571 BG tri dai cau tao 13 146 | 200 100 @8a100 |1.10 | 0.83 Thoéa
LAU 2 6.45 | 1128.06 | 300 600 26 574 Tinh dai chiu cat 11 138 | 200 200 @8 a200 |1.05| 0.83 Thoéa
B20 - 0.35 | 1289.57 | 300 600 29 571 BO tri dai cau tao 8 119 | 200 100 @8 a100 |1.10 | 0.83 Thoa
LAU 1 6.45 | 1314.68 | 300 600 26 574 Tinh dai chiu cat 8 118 | 200 200 @8 a200 | 1.05 | 0.83 Thoa
B20 - 0.35 | -440.58 | 200 400 29 371 BG tri dai cau tao 20 98 150 100 @8a100 |1.15| 0.83 Théa
TRIET 6.45 | 605.72 200 400 26 374 Tinh dai chiu cat 11 73 150 200 &8 a200 | 1.08 | 0.83 Théa

Bang 5. 12: Bang tinh todn cot dai dam
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CHUONG 6: THIET KE MONG KHUNG TRUC 3
6.1. Piéu kién dia chét cong trinh.
6.1.1 Dia ting

- Theo két qua khao sat thi dat nén gdm céc 16p dét khac nhau. Do do déc cac
16p nho, chiéu day kha dong déu nén mot cach gan dung co the xem nén dat
tai moi diém cia cong trinh c6 chiéu day va cu tao nhu mit cat dia chat dién
hinh, muc nwdc ngam cach mat dét tu nhién +0.00m tai cos -2.00m (Hinh
6.1).

- Dija tng dugc phan chia theo tht tu tir trén xudng dudi véi cac chi tiéu co 1y

nhu sau:

2000 MNN
e d

trang Tl déo mbn-déc aing

Sng | \ an o Do in
nau ndv 45 wim ving e
sy x'n ddo cung

Cat wurg
WO Ny IGi Ch3twim

Hinh 6. 1:Dia tang phén chia I6p ddt
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% Cac chi tiéu co li ciia dit dwoc toan tit trong bang sau:

Dung Dung bung. | 16 &m tu A n

X 3s trong tu ~ | trong day YR Do sét

Bé day A trong kho -8 nhién T A N
nhién noi W . I Médun dan
, Y Yk Yan Chisé | Gécndi | Lyc dinh hdi
C Tén dat SPT ma sat két
N30 (0] C
(m) (KN/m®) (KN/m®) (KN/m®) (%) (%) (kN/m?)

Sét pha nhe, mau nau
1 vang , trang thai deo 5 19.3 16.5 10.4 16.93 4 13 15.4 0.46 4950
meén — déo cung

Sét pha lan san soi
laterit, mau nau do —

2 , ‘ . 6 20.5 16.6 10.6 23.18 12 13 18.2 0.3 8220
xam trang, trang thai
deo cung
Sét pha nhe, mau xam
3 trang trang thai deo 7.5 19.7 19.6 10.6 16.47 16 14 8.5 0.34 12650
cung
4 Cattrung. Trang thai | 55 20.2 17.2 10.8 17.42 27 24 5.1 . 18650

chat vira

Bdang 6. 1: Bang chi tiéu co li cua dat
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6.1.2 Panh gia diéu kién dia chat.

- Dua vao céc chi tiéu co 1y ctia dat nén ¢ bang trén c6 thé danh gia so bo diéu
kién dia chat tir d6 dua ra phuong an méng thlet ké kha thi va hop ly. Trong
db an, sinh vién danh gia tinh chat ctia dat nén chu yéu dua vao 2 théng sd
chinh 14 modun tong bién dang Eo va goc ma sat trong ¢

- Lép 1 (day 5.0m): Sét pha nhe, mau niu vang , trang thai déo mén — déo
cung.

Lép nay co:
+ Modun bién dang Eo = 4950 kN/m? < 5000 kN/m?
+ Goc ma sat trong: 10°< ¢ =13° < 20°,

= Do d6 16p dét 1 thude 16p chiu tai trung binh.
- Lo6p 2 (day 6m): Sét pha l1an san soi laterit, mau niu do — xam trang, trang

thai déo cirng.
Lép nay co:
*  + Modun bién dang Eo= 8220 kN/m? < 10000 kN/m?
+ + Goc ma sat trong 10°< ¢ =13° < 200,
= Do d6 16p dét 2 thudc 16p chiu tai trung binh. ,
- Lép 3 (day 7.5 m): Sét pha nhe, mau xam trang trang thai deo cirng
Lép nay co:
* Modun bién dang Eo = 12650kN/m? > 10000 kN/m?
+ Goc ma sat trong 10°< ¢ =149 < 20°
= Do d6 16p dat 3 thudc 16p chiu tai trung binh.
- Lép 4 (day 20.5m): Cat trung. Trang thai chit vira
- L6p nay co:
+ Modun bién dang Eo = 18650kN/m?2> 10000 kN/m?

+ Goc ma sat trong ¢ = 20°< 24° < 30°

= Do d6 16p dét 4 thudc 16p chiu tai tot.
6.1.3 Panh gia diéu kién dia chit thuy viin

- Két qua quan tric muc nudc trong tirng hd khoan ciing véi thoi diém khoan tai
dia diém xay dung cho thiy: muc nudc ngam 6n dinh khéng thay doi theo
mua, cac thanh phan hoa hoc cta nudc ngam tai vi tri xay dung khong co kha
nang an mon bé tong, ...
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6.2 Lwa chon gidi phap mong

- Cong trinh c6 nhip kha 16n va va quy mo cong trinh la 14 tang nén tai trong
truyén xudng mong 13 khé 16n nén cac giai phap mong cé thé xét dén la:

+ Mong nong: chi co thé 12 mong be, co thé sir dung mong be trén nén coc
tuy nhién can phai kiém tra cuong do dat nén.

+ Mong sau: gdm moéng coc ép va coc khoan nhdi.
6.2.1 Gidi phap méong nong.
 Kiém tra diéu kién lam viéc dan hoi cua cac I6p dat dudi méng bé : ‘
- So b0 chon chiéu day mong bé 1,5m, dién tich méng bé bang dién tich tang tri¢t bang:
30m x 21.6 m = 648 m?
- Cuong do tiéu chuan cua dat dudi day dai ( theo QPXD 45 — 78)

RE = mm, (

Ab.y+B.hy +Dc,,)

tc

+ Trong do:

+ ki hé s6 d6 tin cay, kic = 1,1 vi cac dic trung tinh toan 14y truc tiép tir cac bang
thong ké

+ my=1,1—heé sd diéu kién lam viéc cta dat nén - dbi v4i bun sét c6 do sét

+ 0,5laymi =1,1

+ mz = 1.0 — hé s diéu kién lam viéc cua cong trinh tac dong qua lai voi dét nén,
phu thudc vao ty 18 kich thudc cong trinh L/H = 30/47.4 = 0.63 <4, lday mp = 1.0

+ y=y =10.4kN/m?, C;; = 15.4 KN/m?, ¢ = 13°

— V61 @ = 13° tra bang 14 TCVN 9362-2012
A=0,05

—>+1B=121
D=3,45

_11xL
1

— R =="""x(0,05x22.2x10.4+1.21x1,5x10.4 + 3,45x15.4) = 91.91kN / m’

- Ung suit duéi day khéi mong :
N+P 258254 + 24300
) mb — = 436.04kN/m? > R* = 91.91 kN/m?
Amp 648
- Trong do:
+  Amp : dién tich méng bé, Amp= 30x21.6 = 648 m?

+ Pmp : trong luong ciia mong be, Pmb = Amp.h.yot = 648x1.5%25 = 24300kN
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= Mubn 1am giai phap mong bé can phai gia ¢b dit nén, tuy nhién quy mé cong trinh

16n, s& dan dén viéc gia c6 phc tap, chi phi cao, ...

truong hop nay ddi véi cong trinh 13 khdng kha thi.

6.2.2 Gidi phap moéng sau

do vay phuong an méng be trong

- Lép dat 4 13 16p sét, ndu vang-xam trang, trang thai cimg rat thich hop dé dat mii
coc, cho cac coc bé tong cdt thép. Do nhitng didu kién nhu trén ta chi co thé sir dung
phuong an mong séu va phuong an mong séu dugc su dung la mong coc khoan nhdi

bé tong cot thép

6.3 Xac dinh tai trong tinh toan.
- Noi lyc tinh toén tai chan ¢t gom :

+ N : luc doc theo truc oz

+ Mx™: m6 men udn quanh truc ox.
+ My":md men udn quanh truc oy.
+ Hx":lyc ngang theo truc ox.

+ Hy"lyc ngang theo truc oy.

- Theo kinh nghiém, ta thuong ding cac cap t6 hop noi luc sau day dé thiét ké mong

coc :

+ Capnoi lyc 1: Lyc doc 16n nhat:

+ Cap nodi lyc 2 va 3: Momen 16n nhat:

+ Capnoi lyc 4 va 5: Lyc ngang 16n nhat:

tt
N max
tt
M X
tt
M y
Qtt
X
Qtt
y
N tt
tt
M Xmax
tt
M y
Qtt
X
Qtt
y

N tt
tt
M X
tt
M y
Qtt
Xmax
Qtt
y

hoac

hoac

Ntt
M tt

X

tt
M ymax

Qtt
X
o

N tt
tt
M X
tt
M y
Q’[I
X
Qtt
ymax

- Trong tinh toAn méng coc, ta thuong chon cip t6 hop 1 (luc doc 16n nhat) dé tinh toan

va thiét ké mong coc, sau do lay cac cap noi lyc con lai dé kiém tra.
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- Khi kiém tra coc chuyén vi ngang hoic kiém tra xoay cia mong thi ding cip noi luc
2 va 3 dé tinh toan va dung to hop 1 dé kiém tra ( theo TLTK s6 18).

¢ Noi luc tinh toan mong duogc Xuét ra tir phﬁn mém Etabs. Lua chon nhirng cap ndi luc
16n nhét cua tai tinh toan cho moéng khung truc 3

TABLE: Joint Reactions

Story Label Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

Base | 47 Comb1 -13.307 | 4.6932 | 6544.09 | -6.293 | -16.397 | -0.374
Base | 47 Comb2 -10.869 | 5.8646 | 4959.38 | -4.735 | -17.371 1.299
Base | 47 Comb3 16.547 | 3.0703 | 5231.56 | 14.645 | 149.840 | -0.335
Base | 47 Comb4 -6.323 | -0.4426 | 5047.24 | 141.459 6.491| -0.105
Base | 47 Comb5 -9.715 | 30.0711 | 4949.15 | -20.957 | -12.762 | -0.277
Base | 47 Comb6 -14.342 | 6.9152 | 6390.03 | -6.730 | -21.823 1.051
Base | 47 Comb7 10.333 | 4.4004 | 6634.99 | 10.712 | 128.666 | -0.419
Base | 47 Comb8 -10.251 | 1.2387 | 6469.10 | 124.845 | -0.348 | -0.212
Base | 47 Comb9 -13.303 | 28.7011 | 6380.82 | -21.330 | -17.676 | -0.367
Base | 34 Comb1 0.028 | 19.0291 | 3725.26 | -27.047 1.692 | -0.374
Base | 34 Comb2 -1.613 | 15.6123 | 3049.68 | -19.483 | -4.640 1.299
Base | 34 Comb3 26.262 | 13.2943 | 3188.15 | -0.792 | 157.125 | -0.335
Base | 34 Comb4 4506 | 9.9732 | 3024.30 | 124.360 | 21.926 | -0.105
Base | 34 Comb5 -0.737 | 38.6706 | 3474.31 | -35.427 | -0.675| -0.277
Base | 34 Comb6 -1.370 | 20.4262 | 3660.82 | -26.863 | -4.022 1.051
Base | 34 Comb7 23.718 18.34 | 3785.44 | -10.041 | 141.567 | -0.419
Base | 34 Comb8 4137 | 15.351 | 3637.98 | 102.596 | 19.888 | -0.212
Base | 34 Comb9 -0.581 | 41.1786 | 4042.99 | -41.212 | -0.453 | -0.367

Bang 6. 1: Noi lyc tinh todan
- Ung suat 16n nhét tai chan cot (C47):

N M, M,
F W, W

y

Ormax =

- Voéi:
+ F dién tich c0 cot.
+ Wy, Wy moment khang un tai chan cot theo phuong x, y.

- Ung suit 16n nhat tai chan cot :
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N M, M,
O =—+—>+
Fw o w,

- Trong dé :
+ F=Dbxh dién tich chan cot

b3 0.6%0.73
+ W = —_—=

=0 - =0.01715 m*: Momen khang udn theo phuong X cia tiét

dién ngang co cot.

b3 0.6x0.73
+ W, =—=

V=TT, 0.01715m*: Momen khang uén theo phuong Y cua tiét

dién ngang c6 cot.
- Chon cap noi lyc 1 ctua cdt C47 co tiét dién bxh=600x700mm dé tinh ung sudt
N M, M, 6634993 10.7118 128.6659

Oy = — + — + —— = + + = 23924.59kN /m?
mXCF W, W, 06x0.7 0.01715 0.01715 /
T4i trong tinh toan
Truwong Output it tt tt tt tt
Méng | hep Frame Case N Q' Qy M7 My, Opmax
Text | Text kN kN kN KN-m KN-m [ kN/m?

N"..x | C47 | Comb7 | 6634.993 | 10.3327 | 4.4004 | 10.7118 | 128.6659 | 23924.58
Q" max| CA47 | Comb4 | 5047.236 | -6.3232 | -0.4426 | 141.4592 | 6.491 |20644.06
ML |Q", | C47 | Comb7 | 6634.993 | 10.3327 | 4.4004 | 10.7118 | 128.6659 | 23924.58
M™ x| C47 | Comb3 |5231.5634| 16.5473 | 3.0703 | 14.6449 | 149.8395 |22047.03
M", mex| C47 | Comb5 [4949.1467| -9.7148 | 30.0711 | -20.9573 | -12.762 |13749.82
N".. | C34 | Comb9 |4042.9883| -0.5812 | 41.1786 | -41.2123 | -0.4532 |12055.64
Q" max| C34 | Comb4 | 3024.302 | 4.5058 | 9.9732 | 124.3598 | 21.9259 | 15730.5
M2 | Q", | C34 | Comb3 |3188.1504| 26.2617 | 13.2943 | -0.7922 | 157.1245 | 16798.81
M™, x| C34 | Comb3 |3188.1504| 26.2617 | 13.2943 | -0.7922 | 157.1245 | 16798.81
M®, | C34 | Comb9 |4042.9883| -0.5812 | 41.1786 | -41.2123 | -0.4532 [12055.64

Bang 6. 2: Tdi trong tinh todn

¢ Tai trong 1én mong da tinh duoc tir Etabs 1a tai trong tinh toan, mudn co td hop cac
tai trong tiéu chuan 1én mong ding ra phai lam bang t6 hop ndi luc chan cot khac bang
cach nhap tai trong tiéu chuan tic dung 1én cong trinh. Tuy nhién, dé don gian quy
pham cho phép dung hé sb vuot tai trung binh n =1.15. Nhu vdy, tai trong tiéu chuan
nhan duoc bing cach ldy t6 hop céc tai trong tinh toan chia cho hé sb vuot tai trung
binh
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Tai trong tiéu chuan

Truong Output
i Frame

Mong | hop Case
Text | Text kN kN kN KN-m | kN-m | KkN/m?
N". | C47 |Comb7|5769.559 8.985 |3.826435(9.314609 | 111.883 | 20803.98
Q" ax| CA7 | Comb4 | 4388.901 | -5.498 | -0.38487 | 123.008 | 5.64435 | 17951.36
ML | Q" mx| C47 | Comb7|5769.559( 8.985 |3.826435|9.314609 | 111.883 | 20803.98
M™, x| C47 | Comb3|4549.186 | 14.389 | 2.669826| 12.7347 | 130.295 | 19171.33
M", x| C47 | Comb5 | 4303.606 | -8.448 | 26.14878| -18.2237 | -11.0974 | 11956.37
N".x | C34 |Comb9|3515.642( -0.505 | 35.80748| -35.8368 | -0.39409 | 10483.16
Q" max| C34 | Comb4|2629.828 3.9181 |8.672348| 108.139 | 19.066 | 13678.69
M2 | Q" max| C34 | Comb3|2772.305( 22.836 | 11.56026| -0.68887 | 136.63 | 14607.66
M™ x| C34 |Comb3|2772.305| 22.836 | 11.56026 | -0.68887 | 136.63 | 14607.66
M", x| C34 | Comb9 | 3515.642| -0.505 |35.80748| -35.8368 | -0.39409 | 10483.16

Ntt Qttx Qtty Mttx Mtty Uma}(

Bdng 6. 3: Tdi trong tiéu chudn

M
a g

Hinh 6. 2: Tai trong tac dung vao mong

- Tacd cac tai trong & trén ta tién hanh phan loai méng trén mit bang trén co s khi tai
trong trén 1éch nhau < 15 % thi ta xép cung loai mong va trén mit bang ta ky hiéu cac
moéng gidng nhau con nguoc lai thi ta phan thanh cac loai méng khéac nhau.

- Céc mong co noi luc gén béng nhau va chénh Iéch nhau < 15% thi duoc xép vao mot
loai.

- Tathdy méng truc A, D ¢6 ndi luc chénh léch < 15% nén ta ldy ndi luc 16n nhét dé
tinh dat la M1, tuong tu B, C dit la M2
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6.4 Méng coc khoan nhoi bé téng cbt thép

6.4.1 Sirc chiu taii cta coc theo cwong do vat liéu
- Strc chiu tai cua coc theo vat liéu lam coc duogc xac dinh theo cong thirc :

R :¢7X(A5Rs +7cb7/éb'AbRb)
- Trong do:
+ yeb : Hé s diéu kién 1am viéc cua coc, 7.1.9 TLTK s6 10
+ v’ : Hé s6 ké dén phuong phap thi céng coc , 7.1.9 TLTK s6 10
+ Rp: Cuong do6 chiu nén cia Bétong B30 = Rb = 17000 kN/m2
+ Rs: Cuong do tinh toan cta thép CB400-V = Rs = 350000 kN/m2
+ As: Dién tich tiét dién ngang cbt doc. Chon 12418 (As = 3053.6 mm?)

+ Ay: Diéntich phén bé tong cua tiét dién coc:

2 2
- A, :% A, = @ —30.48 = 4996.0lcm’

+ ¢:h¢ s6 udn doc cua coc, phu thudc vao do manh dugc tinh toan theo cong thirc
sau: ¢ =1.028 —0.0000288)\.> — 0.0016A

+ Coc cam vao 16p dat tét 14.1m > 10d = 8m

|, =0.7x1_=0.7x28.9=20.23m —>x=|?° % =50.58

+ Voéir: la ban kinh coc
— ¢ =1.028 —0.0000288 x 50.58% —0.0016 x50.58 = 0.873

- R(Ul) =@ X (AsRs + YCbVébAbRb)
= 0.873 x (30.48 x 35 + 0.85 x 0.8 x 4996.01 x 1.7) = 5973.23kN

6.4.2 Xac dinh sirc chiu tii caa coc theo tiéu chi dit nén ]
- Strc chiu tai cho phép cua coc don theo dat nén dugc tinh theo muc 7.1.11 TLTK so

10 nhu sau :

R

c,d —

c,k

Yk
- Véi cac hé s ldy theo diéu 7.1.12 TLTK s6 10

R

+ 7,=1.65: D61 vdi mong c6 5-10 coc .
+ R, latritiéu chuan strc chiu tai trong nén ctia coc dugce xac dinh tur tri riéng strc

chiu tai trong nén cuc han R,
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Rc,u :7c(7cqqppb +uz7/cf fiL,)
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- Trong d6 cac hé sb 13y theo diéu 7.2.3.1 TLTK s6 10

+

+

+

vc : He sb diéu kién 1am viéc cta coc trong dat yc=1.
u : chu vi tiét dién ngang than coc = u= 0.8 x 3.14 =2.51m.

Ap : Di¢n tich coc tua 1én dat, léy béng dién tich tiét dién ngang miii coc

= Ap = w =0.5m?
gp : Cuong do suc khang cua dat dudi miii coc (kN/m2), theo muc a diéu 7.2.3.2
ta duoc :
q, =0.75xa, x (a, x 7, xd +a, xay x 7, x h)
Vi :

a,,a,,a,,a, :1a cic hé s6 khong thir nguyén phu thudce vao tri sé goc ma sat trong
tinh toan ¢, = 24°cua dat va lay theo bang 6, nhan v&i hé sb chiét giam 0.9.
a1=11.05x0.9=9.95;
a2=21.7x0.9=19.53;
03=0.47x0.9=0.42;
a4=0.33x0.9=0.29
7, =10.8kN / m?: dung trong tinh toén cua nén dat dudi mili coc.
7, : dung trong tinh toan trung binh ciia nén dat trén mii coc.

_ 10.4x2.8+10.6x6+10.6x7.5+10.8x14.1
4 28+6+7.5+14.1
d : duong kinh coc.

=10.67(kN / m®)

h=30.4m: chiéu sau ha coc, ké tir mat dat tu nhién hodc mat dat thiét ké dén miii
coc.

— 0, =0.75xa, x (a; xy, xd +a, xa; <y, xh)
0.75x0.29x%(9.95x10.8x0.8+19.53%x0.42x10.67 x30.4)

597.39(kN / m?)
Veq- HE s6 diéu kién lam viéc cua dat dudi miii coc: Yeq =0.9

7., =0.8: hé sb diéu kién lam viéc cua dat trén than coc phu thudc vao phuong
phap tao 16 va diéu kién db bé tong, (tra bang 5) .

(1342
1

li : chiéu dai doan coc nam trong 16p dat thi
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9o
1

+ fi: cuong do strc khang trung binh cua 16p dat thir “i” trén than coc 14y theo bang
3
+ Xacdinh >y fL:

Xac dinh cwong do sitc khang do ma sat bén than coc

Lép | Dosau | D§sdutrung | L by sét fi 2y fil
aat | (m) binh(m) | (m) N 7| (kNIm?) | (KN/m)
1| 375 2.15 1.3 046 | 08 | 1911 | 19.87

5.7 3.8 2 030 | 08| 374 | 5984

2 7-9 5.8 2 030 | 08| 416 | 6656
9-11 7.8 2 030 | 08| 438 | 7008

1113 9.8 2 034 | 08 | 4104 | 6566

o | 1315 11.8 2 034 | 08 | 4286 | 6858
15-17 13.8 2 034 | 08| 447 | 7152

17-18.5 155 1.5 0.34 0.8 | 46.22 55.46

18.5-20.5 17.3 2 | Chatvia | 0.8 | 75.22 | 120.35
20.5-22.5 19.3 2 | Chatvia | 0.8 | 78.02 | 124.83
22.5-24.5 21.3 2 | Chatvia | 0.8 | 80.82 | 129.31

s 24.5-26.5 23.3 2 | Chatvia | 0.8 | 83.62 | 133.79
26.5-28.5 25.3 2 | Chatvia | 0.8 | 86.42 | 138.27
28.5-30.5 27.3 2 | Chatvia | 0.8 | 89.22 | 142.75
30.5-31.5 28.8 1 | Chatvira | 0.8 | 9132 | 73.06
31.5-32.6 29.85 1.1 | Chatvira | 0.8 | 9279 | 81.66

TONG 28.9 1421.60

Bang 6. 4: Bang cuong do sivc khdang do ma sat coc
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Hinh 6. 3: Surc chiu tai coc do ma sat than coc

- Rc,u = YC(chQbAp + uz )/cffi L;)

=1x(0.9x597.39 x 0.5 + 2.51 x 1421.6) = 3837.04(kN)
- Vay suc chiu tai cho phép cua coc theo chi tiéu co ly dat nén la:

R.. 3837.04

R  —
e Ve 1.65

= 2325.48(kN)
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6.4.3 Xac dinh sirc chju tai thiét ké.

- Stre chiu téi cua coc theo cuong do vat li€u: R,y = 5973.23(kN)
- Sirc chiju tai ctia coc theo co Iy dat nén: R.q = 2325.48(kN)

- Sirc chiu tai ctia coc theo cudng do dat nén: R., =4200.32(kN)
—> Py =Min(Ryy; Reg; Roy) =2325.48(kN)

6.4.4 Cau tao dai coc va coc

1. Vat liéu sir dung.
» Dai coc

- Bé tong cip do bén B30 (Rb = 17 MPa)
- C6t thép chiu lvc CB400-V (Rs = 350 MPa)
- C6t thép dai CB240-T (Rs = 210 MPa)
» Coc khoan nhdi
- Bé tong cap do bén B30 (Rb = 17MPa)
- C6t thép chiu lvc CB400-V (Rs = 350 MPa)
- C6t thép dai CB240-T (Rs = 210 MPa)
2. So' bd chiéu sdu chon méng va kich thuéde dai

- Cong trinh c6 c¢6 do cao cach mat dét ty nhién -0.75m. Do d6 chiéu siu chon
dai so voi mat dat ty nhién 2.3 + 1.5 = 3.8 m (trong d6 2.3 m 14 khoang cach
tir mat dat tu nhién dén san téng triét, 1.5m 1a chiéu cao du kién cua dai). 16p
bé tong 16t méng 100 mm. Muc nudce ngﬁm cach mat dat ty nhién -2.00m.

3. Coc khoan nhoi

- So bd chon coc dic c6 D = 800mm phu hop véi kha nang thi cong coc khoan
nhdi & nudce ta co:

7d?  3.14x80°
I:COC = 4 =
- Chiéu dai coc: Dua trén co so tai trong truyén xuéng mong va diéu kién dat

=5024cm?.

nén, voi yéu cau miii coc phai dit trong 16p dét chiu luc tot nén ta cho miii coc
cam vao 10p dat 4 va chon vao 16p 4 14.1m.

- Cao trinh mili coc & d6 sdu cote -32.7 m (khong ké phan miii coc).

- Chiéu dai tinh toan cta coc:

Lt =32.7-3.8=289m
- Chiéu dai thuc t€ gom chi€u dai tinh toan; chiéu dai doan coc ngam vao dai

(Lng) va chiéu dai doan miii coc (Lm),Véi Lng = 0.1+0.6 = 0.6m; Lm = 0.4m.
L=L«+ Lng+ Lm=28.9+(0.6+0.1)+0.4 =30 m
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- C6t thép doc chiu luc chon 12¢18 c6 As = 30.48 cm?.

U, =04%<p= A, = %x100% =0.61%
5024

coc

6.4.5 Xac dinh sb lwgng méng coc

» Xac dinh so bo s6 lugng coc:
Ntt 6634.993
n=pFx—=14X
Pek 2325.4

» Trong do:

= 3.99~ Vay chon nc =4 coc

Nt : luc doc tinh toan tai chan cot
B : hé s xét dén do moment, chon p=1.2+1.6
6.4.6 Bo tri coc trong dai

- Khoang céch giita cac coc trong dai b tri sao cho ndm trong khoang
2d-5d

- Khoang cach gitta cac coc theo phuong X : Chon 2d =2m
- Khoang cach gitra cac coc theo phuong Y : Chon 2d =2m

. C e o I . 4. d o d
- Khoang cach tir mép ngoai cua coc dén mép ngoai cua dai tur 2 +§

1000

@6

600 \*p

2000

] 700 @"E)

100 4000 100

Hinh 6. 4: Mat bcing bé tri coc

1000

SVTH: Nguyén Quang Huy — 20THXD1 124



Bdo cdo: Pé dn tot nghiép GVHD: PGS.TS.Vé Ngoc Duong

6.4.7 Kiém tra tai trong tac dung Ién diu coc
. . N. <P
biéu kién kiém tra: Jmax = (T
ijin = O

Chiéu cao dai dugc gia thiét ban dau hs = 1.5m.

Trong luong tinh toan cua dai:

Ny =nypFylly = 11X 25X (4 X 4) X 1.5 = 660kN
Voi:
+ Fg (m?) : dién tich dai mong
+ ot = 25(KN/m®) : trong lugng riéng cla bé tong
Chuyén cac ngoai lyc tic dung vé day dai tai trong tAm nhom coc (trudng hop nay

trung véi trong tam dai).

+ Kiém tra phan lyc dau coc:

Xét cap t6 hop 1 |N| M), MY HY H
Téng luc doc va tong momen gay ra & cao do day dai coc:
+ YN = N+ NE = 6634.993+= 7294.993kN

+ YMF =M+ QFf x U3 =10712 + 4.4 x 1.5 = 17.312kN.m

+ XM =M+ Qi x 1y =128.666 + 10.333 x 1.5 = 144.166kN.m

M, .X;
Tai trong tic dung lén coc : N, —E M i My

" Zy. iZ_llX?

My.yi My Xi

n 2 n 2
i=1Yi i=1%{

: £ . N
Xét coc s0 1 ta co: N; =—+

7294993 N 17.312 x (=2) N 144.166 X 2

2 16 16 = 1839.59kN

Trong do:

+ N: luc doc truyén xuéng coc.

+ n: s6 luong coc trong mong.

+ Xi, Vi: toa do tim coc thir i tai cao trinh day dai.

+ My, My : 1d momen udn , tuong tng véi truc trong tim chinh x,y mit bang
coc tai cao trinh day dai.
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Gia tri phan lyc dau coc do ciip to hop 1 3 Sy

Xi Vi yi2 )
Coc xi2 (m?) Nj(kN)
(m) (m) (m?)
1 -2 2 4 4 1839.59
2 2 2 4 4 1843.92
16 16
3 -2 -2 4 4 1803.54
4 2 -2 4 4 1807.88

Bang 6. 5: Bang gid tri phdn lie dau coc
Nimax = 1843.92kN < Pryy = 2325.4kN
% Kiém tra diéu kién : (Théa)
Nimin = 1803.54kN =0
6.4.8 Kiém tra nén duéi day khoi méng quy wéce

1. Kich thuwéc khdi mong quy wée

Quan niém coc va dat gitta cac coc lam viéc dong tho1 nhu mot khéi mong dong

nhat dat trén 16p dat bén dudi mii coc. Mt truyén tai ciia khdi mong quy ude duge

m¢& rong hon so vai dién tich day dai:

Go6c ma sat trong tinh todn trung binh cua dat ¢,, ,,, dugc xac dinh theo muc 7.4.4

TCXDVN10304 :2014.

Yol 13x13° +6x13° + 7514 +14.1x 24°

_ _ =18.63°
Pt Zli 13+6+75+14.1

Trong do:

+ @,; -1a goc ma sat trong tinh toan cua tung 16p dat c6 chiéu day li ma coc di qua.

+ 1. :1a chiéu dai doan coc trong 16p dat thir i
. 18.63°
Géc mé o cia mong khoi quy uge: o= % == - 4.66°

Chiéu rong khdi mong quy uée theo phuong X:

18.63°
By =By +2x [ x tan 2 = 32 42 x 289 x tan( ) =7.91m
Chiéu rong khéi méng quy udc theo phuong Y:

18.63°
Lgy =Ly +2 X (1 X tan Pumt _ 37 42 %289 x tan< ) =7.91m

Dién tich khdi mong quy uéc:

Agu = BuuLgu = 7.91 X 7.91 = 62.57m?
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2. Trong luwgng khoi mong quy wéc
- Khdi lugng dat trong mong khdi quy uéde:

Gg = Agy X Z yiH = 62.57 X 324.5 = 20303.97kN
ZyiH=10.4><2.8+10.6><6+10.6><7.5+10.8><14.1=324.5kN/m2
- Khoi lugng dat bi coc, dai méng chiém cho:
Gac = nlpy X ZyiHi +yV; =9x%x0.5%x3089+104x%x4x%x4x%x15=1639.65kN
- Trong dé: (tinh tir ddy méng dén miii coc)
ZyiHZIO.4X1.3+1O.6X6+10.6><7.5 +10.8x14.1=308.9kN/m?
- Khoi lugng coc va dai bé tong :

G, = nApythq+ W; =9%x0.5 X 25 %289+ 25 x4 x4 x15=3851.25kN
- Khoi lugng tong trén moéng khoi quy udce:
Gqu = Gg + G. — G4 = 34494.4 + 3851.25 — 1639.65 = 36706kN
Kiém tra diéu kién lam viéc dan hoi cia ddt dwdi khéi méng quy wéc
- Tai trong quy vé day khdi mong quy udc.
- Captbhop 1: |N| .M, MY HY H"kiém tra v6i gid trj tai tiéu chudn:
+ Y N& = N + Gy, = 5769.56 + 36706 = 42475.56kN
+ XML, = My 4 1,05 = 9.315 + 30.4 x 3.826 = 125.62kNm
+ Y Mg, = Myf+ 1,05 = 111.883 + 30.4 x 8.985 = 385.027kNm
- Momen chéng udn ctua mong khéi quy ude:

Bgy XL 7.91x7.912
+ W, = qu6 = . = 82.49m3

LgyXB2 8.11x8.112
+ W, = qué = ” = 82.49m3

- Cudng 6 tidu chuin ctia dat dudi day dai (theo TCVN 9362:2012).

R” = k (Ab7||+BhV||+DC||)

tc

-  Trong do:
+ ki hé s6 d0 tin cdy, ki = 1.0 1ay theo muc 4.6.11 TCVN 9362:2012 (dya vao két
qué thi nghiém tryc tiép cac mau dat tai noi xay dung).
+ b: chiéu rong moéng khdi qui ude
+ h : chiéu cao méng khdi qui wéc

+ m1=1.2 — h¢ so diéu ki¢n lam viéc cta dat nén (doi vdi dat c6 dg sét 1, <0.5).
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+ mg: Hé s6 diéu kién lam viéc cua cong trinh. Do cong trinh khong thudce loai tuyét
dbi ctng nén 1ay: mp = 1.0 (Bang 15, TCVN 9362:2012)

+ A, B, D:hé s6 phu thudc vao ma st trong ¢ cia 16p dat dat day mong khdi quy
wdc. Miii coc tai 16p dat thir 4 co6 ¢=24°. Tra bang 14 trong TCVN 9362-Tiéu
chuén thiét ké nén nha va cong trinh => A = 0.72, B = 3.87,

D =6.45.
+ v, =10.8(kN/m®): Dung trong 16p dat tir day khdi méng qui udc tré xudng.

+ y’u:La dung trong trung binh ctia cac 16p dat ké tir day khdi moéng quy ude tré

A

lén.

y-ht v, oty h+y, by
h,+h,+h,+h,
- 10.4x2.8+10.6x6+10.6x7.5+10.8x14.1

30.4
+ Ci=5.1 (KN/m?) : Tri sb tinh toan thtr 2 cta lyc dinh lay doi véi 16p dat dat truc

Y'u -

=1O.67(kN/m3)

tiép day mong khéi quy udc
1.2x1.0

SR = x(0.72x10.31x10.8 +3.87x 30.4x10.67 + 6.45x5.1)

=1642.04 KN/ m®
- Ung suat day khdi mong quy udc:

e Y Nu* N ML, s Myqu _ 4247556 s 125.62 s 385.027
max Agy W, W, 62.57 82.49 82.49
tc
ot = Y Npw _ Mo, _ Mg, _ 42475.56 _ 125.62 _ 385.027
Agy W, W, 62.57 82.49 82.49
YN, 4247556
A 6257
+» Kiém tra @ng suat tai ddy mong khoi quy wérc:
o =678.85(kN/m?) < R}, = 1642.04(kN/m?)
Oex=685.04(kN/m?) < 1.2xRYJ, = 1.2 x 1642.04=1970.45(kN/m?)
Opein = 672.66(kN/m?) = 0
= Théa mdn diéu kién on dinh ddt nén dudi day khéi méng quy wc.

= 685.04(kN/m?)

= 672.66(kN/m?)

ot = = 678.85kN /m?

= Bién dang ciia nén dat dudi mong khéi quy woc la bién dang on dinh

3. Kiém tra d¢ lin ciia khoi méng quy wée
- Ung suat do trong luwgng ban than dat tai ddy méng khdi quy udc:
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Oy Zz% xhy =y, xh +y,xh, +y,xhy+y, xh, (kN /mz)

0, =10.4x2.8+10.6x6+10.6x7.5+10.8x14.1=324.5kN / m*
- Ung suat gy lan tai diy mong khdi quy uée:

0% = o5 — 0y = 678.85 — 324.5 = 354.35kN /m?
- Ung suit gay lun & day mong khédi qui udc :

i -0

oy =k x0y
Z . Lqu _ 811
Bqu’ Bqu 8.1

Mong coc”, PGS. TS. VO Phan

- ko phu thudc vao = 1, tra bang 2.15 tai li€u “Phan tich va tinh toan

O-lint =0y T4 Xy
- Diéu kién tinh lin trong pham vi nén: o}, > 509
- Chia dat nén dudi ddy khéi méng quy wdc thanh cac 16p bang nhau va bang h. >
; < (0.4 + 0.6)B,, = (0.4 +0.6) X 8.11 = (3.24 + 4.87)m

- P06 ltn ciia moéng khéi quy wdc duge tinh theo cong thic:

S; =Z§><O';: xh

+ /3 : Hé s6 khong thir nguyén lay bang 0.8
+ E, : md dun bién dang ctia 16p dét thu i.
< Két qua tinh toan 1ap thanh bang sau:

Badng 6. 6Bdng tinh lin mong khoi quy woc

. . Zi . .
Lép | Phanlép @ | | 2P| | e | s | o | om
0 o | o | o | 1 | 13286 | 32450 | 18650 | 0.000
1 2 | 2 | o019 | 0808 | 10735 | 34610 | 18650 | 0.921
, 2 2 | 4 [ 039 [ 0745 | 9898 | 36770 | 18650 | 0.849
R 2 | 6 | o058 | 065 | 8636 | 389.30 | 18650 | 0.741
4 2 | 8 [ 078 | g5 | 6909 | 41090 | 18650 | 0.593
5, 3.104

- Pham vi gay lan t6i diém 5 c6 d6 sau 9m so véi day mong khdi quy udce:

oh _ 410.9
o 69.9

gl
$=3.104 (cm) < [S]=10(cm) (Phu luc E TCVN 10304:2014).
=> Vay thoa do lun tuyét ddi cho phép

=5.88>5
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6.4.9 Tinh toan cot thép dai coc
- Pai coc dugc tinh todn nhu cau ki¢n chiu uén , xem dai 1a ban cong x6n c6 mdt dau

ngam vao mép cot va dau kia ty do, v6i gia thuyét dai mong tuyét déi cing.
- Ngoai lyc tic dung 1én dai 13 phan luc dau coc trong pham vi cia dim cong xon.
- Xac dinh mOmen trong dai:
- Momen tinh cho ¢4 hai phuong : M=) N,
- Trong do:
+ M : Momen trong dai tai mép cot
+ Ny : Phan luc dau coc thtr i tic dung 1én ban cong x6n

+ Li: Khoang céch tir lyuc dén mép ngam cua ban cong xo6n

Coc | Nj(kN)

1 1856.5
2 1860.9
3 1820.5
4 11824.80

Bang 6. 7: Phan lyc dau coc
- Dung gié tri phan luc ciia cac coc 1,2 dé tinh toan cot thép theo phuong X.
- Dung gia tri phan luc ciia cac coc 2,4 dé tinh toan cdt thép theo phuong Y.

— Vi cap ndi luc 1 co6 gia tri phan luc cta cac coc 16n hon cac cap noi luc con lai nén ta
dung dé tinh toan cot thép

1. Tinh toan c6t thép dai coc theo phwong X
% Theo mat cat I-1:

I
T

- Tiét dién xét tinh 1a tiét dién chix nhat: b X [ = 420 x 150cm

ANSHRILIA, o

- Chon: a=15cm—h =h —a=150-15=135cm.
- Momen tuong tng v&i mat ngam I-1:

Tinh cac hé so
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M 7248.93 x 100 0,073
“m = R,bLZ 0.9 x 1.45 x 420 x 1352 -

{=05(1+.1-2a,)=05(1++V1—-2x0.073) = 0.962
- Dién tich c6t thép can thiét:

_ My, _ 724893x100
~ y,¥R, x ¢xh,  0.9x28 x 0.962x135

AL =221.50cm?

— Chon 36028a100 c6 A" =221.50cm?

2. Tinh toan cdt thép dai coc theo phwong Y
% Theo mat cat II-11:

ENETELE YT

1950

N
M2.2

- Tiét dién xét tinh 1a tiét dién chix nhat: b x [ = 420 x 150cm
- Chon: a=15cm—>h =h —a=150-15=135cm.

- MoOmen tuong tng v&i médt ngam I1-11:

- Tinh cac hé s6

M 7187.02 x 100 0072
" y,R,b2 T 0.9 x 1.45 X 420 x 1352

{=05(1+.1-2a,)=05(1+V1—-2x0.072) = 0.962
- Dién tich c6t thép can thiét:
G My 7187.02x100

S~ VxR, x {xh, _ 0.9x28 x 0.962x135
— Chon 36028a100 c6 A" =219.60cm?

Am

=219.60cm?
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PHAN 2: PHAN TIN HOC
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UNG DUNG PHAN MEM ETABS TRONG THIET KE CONG TRINH DAN DUNG

1. Gi6i thiéu chung vé chwong trinh.

1.1.  Yéu ciu thyc tién va xuit xit chwong trinh

1.1.1.  Yéu ciu thuec tién

Binh Pinh duoc biét dén 1a thanh phd du lich dimg dau ca nudce. Vi nganh du lich

phat trién manh mé€ nhu vay, viéc xay dung cic cong trinh cao tang la y€u to tat

yéu giai quyét ngudn cung vé chd & tir d6 gitp cho nganh du lich tré nén phat

trién hon

Ngay nay hau hét cac ki su két cdu déu ding phan mém phan tich két cdu dé thiét

ké cac cong trinh cao tang. Ta c6 nhiéu phan mém két cau trong va ngoai nudc dé
cac nha thiét ké lua chon nhu: B6 phan mém CSI cua My (ETABS,SAP,SAP2000),
PKPM Trung Quéc, ACECOM Thai Lan, ROBOT,. Nhung viéc viéc tinh toan

va thiét ké nha cao tang s& phirc tap hon rat nhiéu bdi trong qué trinh tinh toan

phai ké dén thanh phan tai trong nhu: gi6 dong, dong dat tac dung 1én cong trinh,

cling nhu viéc thiét ké ki€m tra cac cau kién dam, cot, vach, san sau kkhi da c6 két

qua ndi luc. Do d6 viéc lya chon mdt phan mém két cau dap tiing duoc céac diéu

kién nhu: dé sir dung, do tin cay cao. Vabo phﬁn mém thiét ké két cau CSI
(Etabs,Sap2000,Safe) dap tmg dugc yéu cau thuc tién trong tinh toan va thiét ké

nha cao tang

1.1.2. Xuit xi¢ ciia chwong trinh.
- Radoi tir dau nhitng nam 70, ETABS Extended 3D Analysis of Building
Systems 1a phan mém két cu chuyén dung trong tinh toan va thiét ké nha cao

tang. ETABS c6 xuat xi tir truong Dai hoc Berkeley My va cung ho véi SAP
2000. Piém nbi bat ctia bd phan mém CSI( Etabs,Sap2000,Safe)

+
+

+ + + +

Tét ca dugc thao tac trén man hinh d6 hoa than thi¢n

Tinh nang vuot trdi trong vao s6 liéu, chinh stra va sao chép dé dang,
thuan tién theo khai niém tang dién hinh

Déi v6i Etabs t6i ru hda mo hinh nha nhiéu tang

Tu dong xac dinh khéi luong va trong luong tang

Tu dong xac dinh tdm hinh hoc, tdim cing va tam khdi lugng cong trinh
Tu dong xac dinh chu ki tin sé theo mé hinh két ciu khong gian thuc té
cua cong trinh

Dic biét ¢o thé can thiép va ap dung cac tiéu chuén tai trong khac nhu :
tai trong gi6 dong theo TCVN 2737 — 95

Phan tich va tinh todn két ciu theo phuong phap phan tir hitu han véi
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Ira chon phan tich tuyén tinh hodc phi tuyén.

+ Thiét 1ap mot cach nhanh chong, chinh xac, ngin gon thuyét minh tinh

todn cong trinh

- Két qua xuat dir liéu ra cic mdi trudng khac mot cach dé dang nhu: SAP2000,SAFE,
AUTOCAD,ACCESS,WORD,..

- Mic du méi xuit hién & Viét Nam, song c6 thé ring bo phan mém cua CSI(
Etabs,Sap2000,Safe) 1a bo phan mém thiét ké két ciu ndi troi va tién dung hon han
tat ca cac phan mém két cau khac

1.2. Phwong phap tinh toan dwgec dung va pham vi tng dung ctiia chwong trinh.

- Phuong phap phan tir hiru han dé tinh toan két cdu cong trinh
- Dbi voi Etabs dugc tmg dung chuyén vé thiét ké nha cao tang.
- Céc tinh ning vé nhép liéu: M6 hinh cac dang két ciu nha cao ting voi khai
niém tang tuong tu.
- Tinh toan truc tiép va bd tri thép theo TCVN.
2. Tong quan vé co sé tinh toin
2.1. Cac phuong phap tinh toan
- ETABS tich hop chirc nang phan tich két cau( tinh phan luc,noi luc, chuyén vi,
dao dong...) bang phuong phap phan tir hitu han véi chirc nang thiét ké két cau
(tinh toan cdt thép d6i voi két cau bé tong cbt thép va chon tiét dién ddi vai két
céu thép)
- ETABS dung phuong phéap phan tir hitu han dé tinh toan nén ta s& tim hiéu
tong quan vé phuong phap phan tir hitu han dé hiéu rd hon vé co so 1y
thuyét cia ETABS.
- Khai niém chung vé phuong phap phan tir hitu han trong tinh toan két cau:
- Phuong phép phan tir hitu han dugc Gmg dung tinh toan két cu voi sy tro
gitip cia may tinh, ra doi nam 1970. Phuong phap phan tir hiru han (Finite
Element Method - FEM) 1a phwong phap sb hoa dic biét c6 hiéu qua dé tim

dang gan ding ciia mdt an ham chu biét trong mién xac dinh V ctia no.

Hinh 1:M6 hinh phan tir hitu han ciia hé khéng gian

- Tuy nhién, FEM khong tim dang x4p xi clia an ham trén toan mién V cua

SVTH: Nguyén Quang Huy — 20THXD1 134



Bdo cdo: Pé dn tot nghiép GVHD: PGS.TS.Vé Ngoc Duong

két cu ma chi tim trong tirng mién con Ve. Chinh vi viy ma FEM c6 thé
ap dung cho rat nhiu bai toan ki thut va nhit 1a ddi v6i bai toan két
céu,trong d6 4n ham can tim c6 thé dugc x4t dinh trén cidc mién phtc tap

v61 nhiéu diéu kién bién khac nhau.

2.2.  Ap dung phwong phép phan tir hitu han trong tinh toan cac bai toan két ciu.

Phian mém ETABS st dung md hinh tuwong thich dé phén tich két cu.

Phuong phéap phan tir hitu han ding mé hinh roi rac dé 1y twong hoa két cau
thuec.

+ Pbi voi hé thanh: phan tir hitu han 14 thanh.

+ Dbi véi két cau tAm: phén tr hitu han 1a tAm tam giac,chir nhat.v.v.
Sau khi roi rac hoa, gia thiét cac phan tir hitu han chi néi v6i nhau tai mot
sd diém quy dinh (thuong 13 cac dau hodc goc cua phan tir) goi 13 nut.
Toan bo tap hop cac phan tir hiru han goi 1a ludi phan ti.

S6 luong phan tir anh hudng dén s an s6 cuia bai toan.

3. Ung dung ETABS trong thiét ké cong trinh.

3.1. Cach
% Budce

woe thao tac sit dung ETABS
1: Dung h¢ ludi 2D

3 G Syvemn Dats

2
I i
ol
= 3
x
{

Hinh 2: Khoi tao hé luoi cong trinh
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G Stoey Data %
Mt Sehce Lo
Qery -t Savator Story Smie To Beey Splce Hoght Shery Coler
n m m
THUONG i3 %1 You Norm No
LAL 11 3% | 428 | Yes Nere o 0 il
LA 10 18 | n2 ™ LAUS o
LAUS is . L1 [ s LA o 0
LAU S 18 n No LAUS No
LAY 7 1% me e LAU S [ -
LAUG K14 M8 o LA A No g
LAUS T LAU4 Yo 0
LAL 4 1% s | Yoo Hone tw 0 i)
LAL 2 [ 38 | Ye Noe Yo 0
LAL 2 1% 04 Yes sne o 0
LAUY 4% &3 You Norw o g
TRET 23 @ Yeu Nore No 9 | ]|
~ v

flace
hote: Fight Ohck an Gad for Options

Hinh 3: Khéi tao chiéu cao cong trinh.

«»» Bwéc 2: Khai bao vat liéu tiét dién.

E Define Materials

X

Matenals Click to:

[ A992Fy50 ﬁ Add New Matesial ..
4000Psi

AB15Gr60 Add Copy of Material...
A416Gr270

B30 Modify/Show Matesial...
CB240-T

CB400-V

OK

Hinh 4: Khai bado vat liéu
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SSET ¥ SR A =

I B Frame Properties X }
Fiter Propedies Lint Click to

Type Al v Import New Properies

Fler Cear Add New Property
Add Copy of Propesty

Properies

Maodty /Show Property

Find This Property

C200X200 |

C00X300

C300X300 Delete Mutple Properties

C300x400

CS00XS00

CS00Xx500

C800x700

D200X400 Convert to SD Section

D200X5600

D300XS00 Copy to SD Section

DM 100X400

DM200%400

DSt

DAV200 Expon to XML Fle
OK Cancel

Hinh 5: Khai bdo tiét dién dam, cét

E Slab Properties X
Slab Property Click to:
Add New Property..
5200 o
Add Copy of Property...
Modify/Show Property...
OK
Cancel

Hinh 6: Khai bdo tiét dién san

)

» Bwée 3: Khai bdo tai trong

Khai bao tai trong trong file Etabs bao gom Tai trong thudng xuyén va tai trong tam
thoi va tién hanh gan tai trong file Etabs. Replicate tang dién hinh va hiéu chinh mé

hinh ta dugc mo hinh trén Etabs nhu sau:
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G Load Cases

Load Cases

Load Cane Naeve

Mods

WALLITUONG
SOCLHT
UVEMT)

GOX

GROY

GO0X1

QODX2

=it

Load Case Type -~

Noda - Bgen
Lineer Satic
Linear Satc
Lresr Satc
Linear Sate
Lrwar Sl
Linsar States

Lrear St

Hinh 7. Khai bao cac truong hop tai trong

< Budre 4: Khai bao t6 hop tai trong

Och o
Add Nerwr Cane
Add Copy of Case
Modfy Show Cane
Delete Case

Show Load Case Tiee

Carccnl

E Load Combinations

Combinations

Comb1
Comb2
Comb3

Hinh 8: Khai bdo cdc truong hop t6 hop tdi trong

Click to:

Add New Combo...

Add Default Design Combos...

OK Cancel

Dé ETABS c6 thé tinh duoc tan sé dao dong can khai bao tinh tai va hoat tai tac dung 1én

cong trinh. Thong qua tai trong (hoat tai va tinh tai) ETABS tinh khéi luong va

thong qua tiét dién dam, san, cot ETABS tu dong tinh d¢ cing K. Theo tiéu chuan TCXD

229:1999, khdi lwong phan tich bai toan dong luc hoc lay véi hé s6 nhu sau:
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F r *
! A% 1 L 3 t L t :
15
T 1.5
4 + Tt
5 T s 15 T
1§ 15
1.5
{ S #F - 4 ]
- - T t e 1B -}
TS
& 2 B # &t
-
1.5 1.5
A E ] TS 15
- li
NS
L X 4= -+ - —+

-y ) r 4 { Fat r
73
A - * # -t
i-‘/
24 24
Z rd L) 24
* l#
24 T
L1 ey Ny 4+ 4 -

Hoat tii tac dung 1én san dién hinh (Tai tiéu chuin)
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3.2. XAy dung md hinh tinh toin bing Etabs

Sinh vién chon mot phﬁn mém dugc si dung kha rong rai trong vi¢c tinh todn noi luc
san theo phuong phap phan tir hitru han d6 1a phan mém ETABS.

Str dung cac cong cu dung model cia ETABS dé dung mé hinh san, dim, cot duoc
khai bao dung dac trung hinh hoc (déc trung hinh hoc lay theo gia gia tri so bg da tinh).
bé dat dugc cac két qua chinh xéc trong tinh toan

3.3.  Xac dinh ngi luc.

Trong phan mém Etabs, ndi luc cua cau kién tam khong thé hién qua bi€éu d6 nhu cau
kién thanh ma thé hién qua gam mau.

-
B
I3 m

4
&
i
L T T T T S R U U SO T T S S T N

o= S S

I

Noi san theo phwong X (M11)

o T T I, o e 1 . O

B i T T S

b
i
N
g
5
3
g
-

e R S S S S S B

e e
Noi san theo phuwong Y (M22)
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cot thép CB240T & = 0.615;
- cbt thép CB400V &, = 0.533;
- Chon apy=20mm; Véiy, = 0.9

- Chiéu cao lam viéc cua san:
- Theo phuong canh ngan: ho = h — (ap + ©/2)
- Theo phuong canh dai: ho = h — (apy +®+ ®1/2)
am=be];4—bD(2)=>f=1—,/1—2amS€R =>AS=E%
Ham luong thép: CB400V
Ag R, 17
b x [] < R_Sﬁ

ut

Omax

g

n

Ham luong thép : CB240T
Ag R, 17
b x ] < R, 350

ut

o .
max n

]

Ham luong cbt thép trong san thoa yéu cau vé ham luong va nim trong
khoang ham luong cot thép hop 1y cho san (0.3-0.9)%.

3.4. Kiém tra kha kha ning chiu lrc ciia san

di,

:

:
m

Z

m
!
1

v

il

~

> X 1 4
F+F+F+r+F+F A AR+ F

Lure cit trong cac diy Strip A (Tai tinh toan)
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i

..m‘ a“ I
m il t%ﬁ

2iild s
] ‘ A
i
- Khi tinh toan kha ning chiu cit cua san, thuong khong dit cbt thép dai, khi
dicu kién kiém tra khong thda ta tién hanh tang chiéu day san .

4+

J
R I T S R S S e S R

b

Luec cit trong cac diy Strip B (Tai tinh toan)
- Luyc cat 16n nhat trong san : Qmax = 25, (KN)

- Cit ban san c6 bé rong 1m dé tinh todn kha ning chiu cat clia san:
+b=1m; h=100mm ; a=25mm
+ho=h-a=100-25=75mm
- Kha ning chiu cit cua bétong theo muc 8.1.3.3 trang 70 TCVN 5574-2018:
Q1= Qpa

Trong do :
+ Qu: Luc cit trong tiét dién thang goc do ngoai luc Qmax= Q1 = 25.9kN
+ Qup: Pugc xac dinh theo Q1p = 0.5bRytbho, nhung khong 16n hon 2.5bRpbho

Qip =05 X Ry, Xxb X 15 =0.5x%x13x10%x1x0.75 = 487.5kN
Qup =2.5X Ry xb x [1=25x13x10°x1x0.1=325kN

Dé thién vé an toan ta ¢ thé chon Q1p= 325kN
Ta thay Qmax = Q1= 25.9kN < Q1 = 325kN

=>Vay san dii kha néing chiu cat.
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3.5. Kiém tra d¢ vong cua san

- Lua chon ki€ém tra do vong tai vi tri 6 san c6 d¢ vong dan hoi 16n nhat cia bé
tong dé ki€ém tra.

Joint Label: 37
Story. LAU1

- Ux = 0014484
- Uy = 0007068
5T Uz = -0.023339
Rx =-0001739
Ry = -0.003952
. Rz = 0000216

1 ~—k

- = -Lll

—> X 3 —

++++++F+ A+ A A+ A+

+++++++++++++++++++H+H++++++++ A+

f= Uz =0,020m

- B§ vong tiéu chuan:

[f] = L, _8 = 0,032
=350~ 250 ~ %032 (m)

=> f < [f] Thoa diéu kién d6 vong
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3.6. K&t qua chay ra mé hinh

! o
_"! T

Hinh Lwec doc do khung truc
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Hinh momen dam
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CHUYEN DE: XAY DUNG CHUONG
TRINH TU' PONG TINH TOAN BO
TRI COT THEP DAM, COT.
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1. Gi6i thiéu chung vé chwong trinh.

- Phan mém duogc viét véi myc dich nham t61 uvu hoa trong cong vige thiet ké va
bo tri cot thép va kinh phi xay dung

- St dung cac kién thirc da hoc viét ra chuong trinh tao ra 1 forms véi yéu cau

1a tao ra mot chwong trinh ty dong b tri ¢t thép giup day nhanh qua trinh

thiét ké va boc dy toan nham tao di€u kién thuan l¢1 trong qua trinh dau thau
va giam ap luc cong viéc ki su két cau.

- Chuong trinh duogc viét trén ngdn ngit 14p trinh C# cu thé 14 Windown forms

2. Thong tin va giao dién chwong trinh

- Dao di¢n chuong trinh dugc tao ra tir nhi€u toolbox khac nhau v61 nhi€u cong
nang ho trg cho viéc tinh toan

- Duéi day la cac cong nang cua chuong trinh

Tén chiric nang

Toolbox

Chitrc ndng

Chiéu cao

TextBox

- Cho phép nguoi dung nhap chiéu cao cua tiét
dién (dam hoic cot) — thuong tinh bing mm
hoac cm.

- Dit liéu nay duogc dung dé tinh toan va vé
kich thudc khung hinh trén PictureBox.

Chiéu rong

TextBox

- Nhap chiéu rong tiét dién cua ciu kién.
- Cling dung dé tinh ti 1¢ hinh v€ va xac dinh vi
tri cot thép trong PictureBox.

Duong kinh
thép doc

TextBox

- Nhép duong kinh (phi) cua thép doc, vi du: 16
(mm).

- Dung dé vé& céc thanh thép d6 trong hinh, xac
dinh kich thudc va vi tri cua thép doc.

Duong kinh
thép ngang

Textbox

- Nhap duong kinh (phi) cua thép dai/thép
ngang, vi du: 8 (mm).

- Dung dé vé& thép dai (mau xanh) bao quanh
khung hinh.

L&p thép trén

Textbox

- Cho phép nguoi dung tuy chon sb luong thép
doc cho 16p trén ctia dam (thudng 1 ving chiu
moment 4m & gbi dam).
- S6 luong nay sé& duoc sir dung dé:

+ Tinh toan vi tri phan b thép

+ V& s6 thanh thép doc & phan trén trong
PictureBox

+ Pam bao dung quy cach bb tri thép dam
(thudng chia déu 1 hoic 2 hang, ddi xing)

SVTH: Nguyén Quang Huy — 20THXD1

147



Bdo cdo: Pé dn tot nghiép

GVHD: PGS.TS.Vo Ngoc Duong

Lép thép dudi

Texbox

- Cho phép nguoi dung tuy chon sb luong thanh
thép 16p dudi (thuong 1a ving chiu moment
duong — giita nhip dam). _
- Gia tri nay s& duoc dung dé:
« Phén bd s6 thanh thép doc phia duéi tiét
dién dam
« BO tri hop 1y theo 1 hodc 2 hang thép,
dbi xtmg, khong cham thép dai
o VE chinh xéc thép 16p dudi trong vung
v¢ (PictureBox)

Button

- Khi bam nut ndy, chuong trinh s&:
« Doc cac thong sd tir cac TextBox
e Tinh toan vi tri thép
e V¢ hinh khung, thép dai va thép doc vao
PictureBox

Xoa

Button

- Khi bdm nat nay, chuong trinh s€:
e Xoa sach vung v&

o Reset lai hinh anh trong PictureBox

Thoat

Buton

- Béng form hié¢n tai hoac thoat toan bd chuong
trinh (tiy theo thiét ké).

- Puoc st dung khi nguoi dung mudn két thic
phién lam viéc v6i phan mém.

Vung vé

Picturebox

- La ving dung d¢ hién thi ban v& b6 tri cot
thép.

- Sau khi nhan n@it "V&", hinh anh gom:Khung
tiét dién, thép dai,thép doc, ghi chu (tén
dam/cot, kich thudc...) s& duoc vé trong viing
nay.

Bang CD- 1. Cdc cong nang cua chuong trinh

Hinh CD- 1:Giao dién chuong trinh
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3. So dd khéi.

Bit dau chuong trinh

Nguoi dung nhap dir liu
Chiéu cao, chiéu rong
S6 lugng thép trén/dudi
DK thép doc/ngang
Loai ciu kién: dam/cot

Nguoi dung bam nut V&

Xac dinh loai ciu kién
(Dam hoac Cat)

Goi ham
vé dam

V& hinh b tri thép 1én
PictureBox:
Khung dam/cot
Thép dai (mau xanh)
Thép doc (mau do)
Bo goc, lop bao vé
Ghi nhian: DAM / COT

l

Nguoi dung muon xoa — »

Xo4 Picturebox
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4. Code van hanh chwong trinh.

public partial class Form1 : Form

public Form1()
{

}
private int soHinhDaVe = 0;

private const int khoangCachGiuaCacHinh = 30;

InitializeComponent();

private void button1_Click(object sender, EventArgs e)

{

int chieuCao = int.Parse(txtChieuCao.Text);
int chieuRong = int.Parse(txtChieuRong. Text);

int dThepDoc = int.Parse(txtDuongKinhThepDoc.Text);
int dThepNgang = int.Parse(txtDuongKinhThepNgang. Text);

int soThepTren = int.Parse(txtThepTren.Text);
int soThepDuoi = int.Parse(txtThepDuoi. Text);

string loai = cbLoaiCauKien.Selectedltem.ToString();

bool laDam = loai == "Dam";
bool laCot = loai == "Cot";

// Pao chiéu néu 1a Dam

if (laDam)

{

int temp = chieuCao;
chieuCao = chieuRong;
chieuRong = temp;

}

int padding = 40;
int drawableWidth = picVe.Width - 2 * padding;
int drawableHeight = picVe.Height - 2 * padding;

float tyLeX = (float)drawableWidth / chieuRong;
float tyLeY = (float)drawableHeight / chieuCao;
float scale = Math.Min(tyLeX, tyLeY);

if (laCot) scale *= 0.35f;

if (laDam) scale *= 0.4f;

int veRong = (int)(chieuRong * scale);
int veCao = (int)(chieuCao * scale);

int hinhTrenMotHang = picVe.Width / (veRong + khoangCachGiuaCacHinh);

int hang = soHinhDaVe / hinhTrenMotHang;
int cot = soHinhDaVe % hinhTrenMotHang;

int offsetX = padding + cot * (veRong + khoangCachGiuaCacHinh);

int offsetY = padding + hang * (veCao + 80);

int startX = offsetX;
int startY = offsetY;

Bitmap bmp = picVe.Image == null ? new Bitmap(picVe.Width, picVe.Height) : new Bitmap(picVe.Image);

using (Graphics g = Graphics.Fromlmage(bmp))

g.SmoothingMode = SmoothingMode.AntiAlias;

Font font = new Font("Arial", 10);

Pen penDo = new Pen(Color.Red, 2);
Pen penXanh = new Pen(Color.Blue, 2);
Brush brushThep = Brushes.Red;

Rectangle rectNgoai = new Rectangle(startX, startY, veRong, veCao);
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g.DrawRectangle(penDo, rectNgoai);

// Ghi tén ciu kién ("Dam" hozc "Cot") va kich thuéc

string tieuDe = loai. ToUpper();

string kichThuoc = $" ({chieuRong}x{chieuCao})";

string chuDeDayDu = tieuDe + kichThuoc;

Font fontTieuDe = new Font("Arial", 12, FontStyle.Bold);

SizeF sizeText = g.MeasureString(chuDeDayDu, fontTieuDe);

/I Vi tri: can gitra phia dudi hinh v&

float titleX = startX + veRong / 2 - sizeText.Width / 2;

float titleY = startY + veCao + 10;

g.DrawString(chuDeDayDu, fontTieuDe, Brushes.DarkBlue, titleX, titleY);

/I V& kich thudc

g.DrawString($"{chieuRong}mm®, font, Brushes.Black, startX + veRong/ 2 - 20, startY - 20);

StringFormat sf = new StringFormat();

sf.FormatFlags = StringFormatFlags.DirectionVertical;

g.DrawsString($"{chieuCao}mm", font, Brushes.Black, startX - 20, startY + veCao / 2 - 20, sf);

g.DrawLine(Pens.Gray, startX, startY - 5, startX + veRong, startY - 5);

g.DrawLine(Pens.Gray, startX - 5, startY, startX - 5, startY + veCao);

/I V& khung dai bo goc mau xanh

int cover = (int)((dThepNgang + 4) * scale);

Rectangle khungTrong = new Rectangle(startX + cover, startY + cover, veRong - 2 * cover, veCao - 2 *
cover);

int radiusBo = 20;

GraphicsPath pathBo = new GraphicsPath();

pathBo.AddArc(khungTrong.Left, khungTrong.Top, radiusBo, radiusBo, 180, 90);
pathBo.AddArc(khungTrong.Right - radiusBo, khungTrong.Top, radiusBo, radiusBo, 270, 90);
pathBo.AddArc(khungTrong.Right - radiusBo, khungTrong.Bottom - radiusBo, radiusBo, radiusBo, 0, 90);
pathBo.AddArc(khungTrong.Left, khungTrong.Bottom - radiusBo, radiusBo, radiusBo, 90, 90);
pathBo.CloseFigure();

g.DrawPath(penXanh, pathBo);

List<PointF> viTri = new List<PointF>();
int radius = (int)(dThepDoc * scale / 2);
int margin = radius + 4;

float xMin = khungTrong.Left + margin;
float xMax = khungTrong.Right - margin;

if (laDam)

Il ==== LOP TREN ====

float yTrenl = khungTrong.Top + margin;
float yTren2 = yTrenl + 2 * radius + 4;

if (soThepTren ==1)

viTri.Add(new PointF((xMin + xMax) / 2, yTrenl));

}
else if (soThepTren == 2)
{
viTri.Add(new PointF(xMin, yTrenl));
viTri.Add(new PointF(xMax, yTrenl));
}

else
{
int soTrenTren =soThepTren /2 + soThepTren % 2;
int soTrenDuoi = soThepTren / 2;
// Hang trén 16p trén
for (inti=0;i<soTrenTren; i++)
{
float x = (soTrenTren == 1) ? (xMin + xMax) / 2 : xXMin + i * (xMax - xMin) / (soTrenTren - 1);
viTri.Add(new PointF(x, yTrenl));

// Hang dudi 16p trén
if (soTrenDuoi == 1)
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{
float x = (xMin + xMax) / 2;

ViTri.Add(new PointF(x, yTren2));
else if (soTrenDuoi == 2)

ViTri.Add(new PointF(xMin, yTren2));
viTri.Add(new PointF(xMax, yTren2));
}
}

// ==== LOP DUOI ====

float yDuoil = khungTrong.Bottom - margin;
float yDuoi2 = yDuoil - 2 * radius - 4;

if (soThepDuoi == 1)

viTri.Add(new PointF((xMin + xMax) / 2, yDuoil));

else if (soThepDuoi == 2)
{
viTri.Add(new PointF(xMin, yDuoil));
viTri.Add(new PointF(xMax, yDuoil));
}
else
{
int soDuoiTren = soThepDuoi / 2 + soThepDuoi % 2;
int soDuoiDuoi = soThepDuoi / 2;
// Hang trén 16p dudi
for (inti=0; i <soDuoiTren; i++)
{
float x = (soDuoiTren == 1) ? (xMin + xMax) / 2 : XMin + i * (xMax - xMin) / (soDuoiTren - 1);
viTri.Add(new PointF(x, yDuoil));
}
// Hang dudi 16p dudi
if (soDuoiDuoi == 1)

float x = (xMin + xMax) / 2;
ViTri.Add(new PointF(x, yDuoi2));

else if (soDuoiDuoi == 2)

ViTri.Add(new PointF(xMin, yDuoi2));
viTri.Add(new PointF(xMax, yDuoi2));

}
3
}

else

/1 Cot: thép 16p trén & dudi 1 hang
for (inti=0; i <soThepTren; i++)

float x = xMin + i * (xMax - xMin) / (soThepTren - 1);
viTri.Add(new PointF(x, khungTrong.Top + margin));
}

for (inti=0; i <soThepDuoi; i++)

float x = xMin + i * (xMax - xMin) / (soThepDuoi - 1);
viTri.Add(new PointF(x, khungTrong.Bottom - margin));
}

if (laDam)

int tongThep = soThepTren + soThepDuoi;
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List<PointF> viTriCot = new List<PointF>();
if (tongThep < 8)
{

// Khong vé thép canh, vé toan bd trén va dudi
for (inti=0; i <soThepTren; i++)

float x = khungTrong.Left + margin + i * ((khungTrong.Width - 2 * margin) / (soThepTren - 1));
float y = khungTrong.Top + margin;
viTri.Add(new PointF(x, y));

}

for (inti=0; i <soThepDuoi; i++)

float x = khungTrong.Left + margin + i * ((khungTrong.Width - 2 * margin) / (soThepDuoi - 1));
float y = khungTrong.Bottom - margin;
viTri.Add(new PointF(x, y));
}
}
else
{ )
/I V& moi hang trén va dudi 2 thanh
int tren = 2;
int duoi = 2;
int thepCanh = tongThep - tren - duoi;

float x1 = khungTrong.Left + margin;

float x2 = khungTrong.Right - margin;

float yTren = khungTrong.Top + margin;
float yDuoi = khungTrong.Bottom - margin;

/I V& hang trén 2 thanh
viTri.Add(new PointF(x1, yTren));
viTri.Add(new PointF(x2, yTren));

/I V& hang dudi 2 thanh
viTri.Add(new PointF(x1, yDuoi));
viTri.Add(new PointF(x2, yDuoi));

Il V& thép canh chia déu 2 bén
int soCanhMoiBen = thepCanh / 2;
for (inti = 1; i <= soCanhMoiBen; i++)

float y = khungTrong.Top + margin + i * ((khungTrong.Height - 2 * margin) / (soCanhMoiBen +
1);
float xTrai = khungTrong.Left + margin;
float xPhai = khungTrong.Right - margin;
viTri.Add(new PointF(xTrai, y));
viTri.Add(new PointF(xPhai, y));
}
}
}
}

foreach (PointF p in viTri)
g.FillEllipse(brushThep, p.X - radius, p.Y - radius, radius * 2, radius * 2);

}

picVe.Image = bmp;
soHinhDaVe++;
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}

private void button2_Click(object sender, EventArgs €)
{
picVe.Image = null;
txtChieuCao.Clear();
txtChieuRong.Clear();
txtDuongKinhThepDoc.Clear();
txtDuongKinhThepNgang.Clear();
txtThepDuoi.Clear();
txtThepTren.Clear();
soHinhDaVe = 0;

}

private void Form1_Load(object sender, EventArgs e)

{
chLoaiCauKien.ltems.AddRange(new string[] { "Dam", "Cot" });

cbLoaiCauKien.SelectedIndex = 0

}
private void btnThoat_Click(object sender, EventArgs e)

this.Close(); // Bong form hién tai
}

}
5. Két qua chwong trinh.
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Hinh CP- 2: Két qua bo tri cot thép Dam
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Hinh CP- 3:Két qud bé tri cot thép Cot
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KET LUAN
Vi dé tai “Thiét ké toa nha vin phong Vietcombank Hoai Nhon, chuyén de: Xay dung
chuong trinh ty dong tinh toan b tri cot thép dam, cot” em da Gmg dung phan mém chuyén
dung & day 1a ETABS dé thiét ké tinh toan cu thé véi nhiém vu V6i phan mém ung dung
ETABS thiét ké xay duyng mang lai da giup em thyc hién d6 an kha nhanh va tiét kiém thoi
gian so vo1 phuong phap giai tay, viéc mo hinh khong gian tinh toan nhu vay s€ giong Vol
su 1am viéc thyc té cua ting ciu kién, danh gia dugc su phan b lai ndi lyc trén ting ciu
kién cting nhu anh huong qua lai cua ing suat. Va v6i “Chuyén dé: Xay dung chuong trinh
tur dong tinh toan bb tri cot thép dam, cot” em di 1ap trinh duge mot chwong trinh nho tu
dong b tri cbt thép giup ddy nhanh qué trinh thiét ké va bdc du toan nham tao diéu kién
thuan loi trong qua trinh ddu thau va giam ap luc cong viée ki su két ciu.
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