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Thiét ké két cau tru sé lam viéc Tod dn nhédn dén qudn Thanh Khé, thanh phé Pa Ning

LOI NOI PAU

Nganh xiy dung 1a mot nganh dang khong ngimg phat trién va ludn co vai tro hét

sttc quan trong trong viéc xay dung va phat trién dit nudce. Y thie dugc diéu do,
trong 5 nam hoc tap tai khoa Xay dung Cong trinh thuy, trudng Pai hoc Bach khoa —
Dai hoc Da Ning, dudi sy day bao va giup d& tan tinh cua cc thiy cb giang vién, ban
bé cling nhu su nd luc hoc tip cua ban than, em da tich lily va trao ddi duoc nhirng kién

thire, k¥ nang quan trong phuc vu cho cong viéc sau nay.

Db an tot nghiép 1an nay 13 mot budce di can thiét cho em nham hé théng cac kién
thirc d3 duoc hoc ¢ nha trudng sau gan nim nim hoc. Pong thdi giup cho em bat dau
lam quen v&i cong viée thiét ké mot cong trinh hoan chinh tao tién dé viing chac cho
cong viéc sau nay.

Véi nhiém vu dugc giao, thiét ké dé tai: “Thiét ké két cautru sd 1am viéc Toa an
nhan dan quan Thanh Khé, thanh phé Pa Nang”. Trong gidi han do an thiét ké: San,
Dam, Cot, Vach, Mong.

Gi4o vién huéng dan: TS. Vit Huy Cong. ThS. Pham Ly Triéu

Trong qua trinh thiét k&, tinh toan, tuy da c6 nhiéu c6 ging, nhung do kién thirc con
han ché, va chua c6 nhiéu kinh nghi¢ém nén chic chin khong tranh khoi sai sot. Kinh
mong duoc su gop ¥ chi bao cia cac thiy, co dé em c6 thé hoan thién hon dé tai nay.

Em xin chan thanh cam on tit ca cic quy thiy co giang vién truong Pai hoc Bach
Khoa, trong khoa X4y Dung Cong Trinh Thuy, dic biét 1a thdy Vii Huy Cong va thiy

Pham Ly Triéu di tryc tiép hudng din em trong dé tai tot nghiép nay.
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CAM DOAN

Tbi xin cam doan do an tét nghi¢p voi dé tai “Thiét ké két cAu tru s¢ 1am viéc Toa
an nhan dan quin Thanh Khé, thanh phd Da Ning” 1a db 4n duoc chinh ban thin t6i
thuc hién. Cac sd liéu va tai liéu trong dd 4n 1a chinh x4c va dugc tinh toan. TAt ca nhirng

tham khao va ké thira déu duoc trich din va tham chiéu ddy du.

Sinh vién thuc hién

Tran Thi Thanh Hién
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Thiét ké két cdu tru sé lam viéc Tod an nhéan déan qudn Thanh Khé, thanh phé Pa Ning

CHUONG 1. TONG QUAN VE KIEN TRUC CUA CONG TRINH

1.1. Nhu ciu dau tw xay dung cong trinh

Trong bbi canh dé thi hoa nhanh va dan sb ngay cang gia ting, nhu ciu giai quyét
cac tranh chép dan sy, hanh chinh, kinh té ngay mot 1én. Toa &n Nhan dan quan hién tai
d3 qua tai, khong con dap tng duoc yéu cau vé khong gian 1am viée, luu trit hd so va
tiép don cong dan. Viéc xdy dung cong trinh Toa an Nhan dan méi véi quy mé phu hop,
ha tang hién dai 1a yéu cau cap thiét nhim ning cao hiéu qua hoat dong tu phap, bao

dam cong bang va kip thoi trong giai quyét cac vu viée phép 1y tai dia phuong.

1.2. Sw can thiét phai dau tw

Thanh phé ba Nﬁng la Trung tdm thuong mai, du lich cua ca nudc voi tdc do phat
trién dang dan nhanh va manh cung v&i su hoi nhap toan cau vé vin hoa, kinh té va gido
duc din dén nhu cau vé sinh hoat di lai, hoc tap, tham quan, trao doi kinh nghi¢m cong
tac, 1am viéc ctia khach trong nudc va qudc té tai thanh phd dang khong nglmg ngay

mot tang cao.

Viéc xdy dung Toa an Nhan dan quan Thanh Khé, Pa Néng 1a can thiét dé dap Gng
nhu cau phat trién va dam bao cong tac xét xir cong minh, hiéu qua trong khu vye. Quan
Thanh Khé c6 mat d dan cu cao, cung vdi sy phat trién manh mé vé kinh té va xa hoi,
dan dén sy gia ting cac vu an va cac yéu cau phap ly. Mot toa an hién dai va day du
chtrc ning s& khong chi giup giai quyét cac tranh chip, bao vé quyén loi hop phap cia
cong dan ma con goép phan ting cudng niém tin ctia ngudi dan vao hé thong tu phap.

bac biét, viéc xay dung Toa &n Nhan dan quan Thanh Khé s€ gitip gidm tai cho céc
co quan tu phap tai cac khu vuc 1an can, rat ngan thoi gian giai quyét cac vu 4n, dong
thoi tao diéu kién thuén lgi cho nguoi dan tiép can cac dich vu phép ly. Pay la budc di
quan trong nhim nang cao chat luong cong tic xét xir va thuc thi phap luit tai dia
phuong:

Chinh vi nhiing 1y do va dac diém thuén loi néu trén cta khu dat, kha nang thanh
cong cao ctia Dy an vé nhu cau phuc vu va thuc thi cong 1y dang sin c6. Chang t6i manh
dan dé nghi dau tu xay dung khu dat nay thanh Toa 4n Nhan dan quan Thanh Khé.

Muc ti€u hoat dong

Téng cuong hi¢u qua xét xtr voi co sé vat chat hién dai.
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Bao vé quyén loi hop phap cua cong dén.

Giam tai cho céc tda an cap trén.

Tang cudng tiép can cong 1y cho nguoi dan.

Nang cao uy tin ctia hé thong tu phap va ting cudng sy tin tuong ctia ngudi dan.

Ung dung cong nghé trong cong tac xét xir dé nang cao hidu qua.

Céc tai liéu va tiéu chuan dung trong thiét ké kién trac

Toa an Nhan dan c6 nhiém vu xét xtr cac vy an hinh sy, dan sy, hanh chinh, va giai
quyét tranh chdp, bao vé quyén loi hop phéap cta cong dan, t6 chirc va Nha nude. Toa
an ciing giam sat viéc thuc thi phap luat, dam bao quyén tiép can cong ly, giai quyét
khiéu nai, td cdo, va thuc hién cong tac gido duc phap luat, gop phan duy tri trat ti xa
hoi va bao vé cong ly.
1.3. Céc tai liéu va tiéu chuan ding trong thiét ké kién tric

Céc chi tiéu kinh té k¥ thuat dugc tinh toan trén can ctt Ti€u chuan Xay dung Viét
Nam do B6 Xay dung ban hanh bao gom:
- Tiéu chuan vé Cong s co quan hanh chinh nha nuéc: TCVN 4601:2012
- Tiéu chuan thiét ké hé thong thoat nuéc bén trong: TCVN 4474 — 1987;
- Tiéu chuan hé théng cap nudc: TCVN 4513 — 19988;
- Tiéu chuan hé théng cip nudc sinh hoat: TCVN 5502 — 2003;
- Tiéu chuan phong chay chita chay. Nha cao ting TCVN 6160:1996;
- Chét lugng nude. Nude thai sinh hoat. Gidi han 6 nhiém cho phép: TCVN
6772:2000;

1.4. Vi tri, dic diém, diéu kién tw nhién khu dat xay dung
1.4.1. Vi tri dia li, dic diém khu dit xay dung

Du an dau tu xay dung Toa 4n nhan dan Quén Thanh Khé nam trén khu dt tai dia
diém s 48 Tran Xuan L&, phuong Hoa Khé, quan Thanh Khé, TP Pa Nang cu thé nhu sau:

Dién tich str dung dét: 1255,8 m? (Theo Ban v& trich do dia chinh 1/500 ).
Phia Nam : Giap véi khu dan cu.

Phia Bic : Giap voi Vién Kiém Sat Nhan Dan quan Thanh Khé.

Phia Dong : Giap voi duong Tran Xuan Lé.
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Phia Tay : Giap voi khu dan cu.
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Dan sb tai quan Thanh Khé ndm 2023 1a 236.754 nguoi.

Hién trang st dung dat: Khu vue duoc giai tod. Hién dang cho xay dung,

Hinh 1.1.Vi tri khu dét xdy dung

1.4.2. Piéu kién tw nhién khu dat xay dung

Theo Quy chuén ky thuat Qudc gia QCVN 02 : 2009/BXD vé sé liéu diéu kién ty

nhién dung trong xay dung, dia diém xay dung cong trinh thuc TP Ho Chi Minh nam

trong ving Khi hau Nam Bo véi dic diém khi hau nhu sau:

e Nhiét d6 va do am khong khi:

- Nhiét do trung binh nam

- Nhiét d6 trung binh thang cao nhit (thang 6)

- Nhiét do trung binh thang thap nhat (thang 12)

- Nhiét d6 cao nhat tuyét d6i nam

- Nhiét d6 thap nhat tuyét d6i nam

e Do am khong khi:

- Poam tuyét ddi trung binh nam

- Do am cao nhat trung binh nim

SVTH: Tran Thi Thanh Hién
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- Do am twong dbi thap nhat trung binh nim
- Do am twong ddi thap nhat tuyét déi nam
o Gid
- Van téc gié trung binh nam
< Buc xa mat troi:
— Tong Xa trén mit bang
— Tén xa trén mat bang
- Tong s6 gid nang trung binh nam
e Mua
- Luong mua trung binh nam
- Luong mua ngay 16n nhat

- S6 ngay mua trung binh nim

1.5. Quy mo cong trinh

1.5.1. Cép cong trinh

7%
10%

3,3m/s

5595W/m?/ngay
2742 W/m?/ngay
2489gid

2066mm
332mm

144 ngay

Cép cong trinh dugc xac dinh theo TT06/2021/TT-BXD vé phan cép cong trinh

Cong trinh Toa 4n nhan dan quan Thanh Khé : Cap III
1.5.2. Loai cong trinh
Cong trinh dan dung: dich vu va cong cong.

1.5.3. Quy mo du an

Cong trinh can dau tu xdy dung trong khu dit bao gom:

Dién tich khu dat : 1255,8m?
Dién tich dat xay dung trét: 886m?

Tong dién tich san XD :4419m?

S tang cao : 1 tang trét, 6 tang lau, 1 ting mai
Mat d6 xay dung : 54,6%
Hé sb sir dung dat 03,5
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Chiéu cao cong trinh 32,4m
Dién tich bai dau xe : 685m?
1.5.4. Giai phap kién tric
1.5.4.1. Giai phap quy hoach téng mit bang
Thiét ké vé khong gian quy hoach ciing nhu kién triic rat phu hop, hai hoa, cac truc
giao thong ngan gon, tién loi.

Béng théng ké tya do
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Hinh 1.2.MGt bang tong thé
Cong trinh gém 1 ting trét, 6 ting va 1 tang mai. Cong trinh co tong chiéu cao 1a
31,3m tinh tir cét 0,00.

1.5.4.2. Phwong 4n thiét ké mit bing cac ting

Mit cit cong trinh dua trén co so cua mit bang va mat ding da thiét k&, thé hién
duoc mbi lién hé bén trong cong trinh theo phuong thiang ding gitra cac tang, thé hién
so d0 két cau bd tri 1am viéc trong cong trinh.
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Hinh 1.3.Mdt bang kién triic tang 2
Khéi cong trinh cy thé nhu sau:
Tang 1 : Dién tich san : 587.06 m? gdm :
TT Tén phong chirc nang S6 luong Dién Tich (m?)
1 KT Dién 01 62
2 Phong tiép dan 01 17
3 Khu vuc dé xe 6 t0- xe may 01 487
4 Thang may 02 10
5 Thang b6 (khong tinh thang sat) 02 14
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Tang 2,3,4,5,6,7 : Dién tich san : 456,8 x 6 = 2740,8 m? gom:

TT Tén phong churc nang S6 luong Dién Tich (m?)
1 Phong hoa giai 1 52,36
2 Phong trao dbi an 1 38,35
3 Phong chanh an 1 26,55
4 Phong phé chanh an 1 41,89
5 Phong xét xir hinh sy 1 41,89
6 Phong lam viéc 8 94,5
7 Thang may 1 8

Thang bd (khong tinh thang
sit) 2 42
Sanh, hanh lang 113,5

1.5.4.3. Phwong 4n thiét ké kién tric mit ding

Mit ding anh huong dén tinh nghé thuat ciia cong trinh va kién tric canh quan cua
khu phé. Khi nhin tir xa ta c6 thé cam nhén toan b cong trinh trén hinh khdi kién tric
cua nd. Cac tang cua cong trinh xay tudng ngoai két hop véi mit kinh 14 nhitng 6 cta
rong nhdm dam bo chiéu sang ty nhién va ting tinh thAim my cong trinh. Mt ding cua
cong trinh duoc thiét ké theo hinh khéi va 6p da bén ngoai, tao nén cam giac virng chai,
hién dai nhdm nhin manh sy phat trién khong ngung cua kinh té.

Nhin téng quan mit ding toa nha co ban dugc chia lam 3 phan: phan chén, phan
than va phan mai.

% Phan chan 1a tang 1-2: tang dich vu cong cong co chiéu cao cao hon céac
tang dién hinh.
% Phan than 1a tang 3-6 va tang k¥ thuat

¢ Trén cung la phan mai cia cong trinh.
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1.6. Giao thong trong cong trinh

Hinh 1.4. Mdt cdt diing cong trinh
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Giao thong theo phuong ngang chinh cua cong trinh la cac hanh lang va sanh. Giao

thong theo phuong dung sir dung hé thang may két hop véi thang bo dat tai trung tam

cua cong trinh.

O mét bén cua cong trinh duoc bd tri thém hé thdng ciu thang bd dé phuc vu cho

viéc di lai xuébng ham nhanh gon hon khi o cac tang dich vu.

1.7. Cac giai phap ky thuat

1.7.1. Giai phap vé sir dung vat ligu

Cong trinh str dung vat li€u thong thuong chu yéu: mong, khung, cdt, thang, san,

mai bang BTCT, tudng bao va tuong ngin bang gach x4y, cira nhom kinh va cac vat
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liéu hoan thién, trang tri khac, twong son lin, khu dich vu thuwong mai c6 tran thach cao

khung xuong, 6p da mit tién
1.7.2. Giai phap chéng tham

Giai phap kién trtc, sir dung vat liéu hop 1y 13 nhitng yéu t6 quan trong hang dau.
Viéc chéng thim vé co ban 1a ngin ngudn nudc tham thiu. Do d6 & mot vai giai phap

chong tham c6 lién quan dén chong nong.

Danh doc du (2 - 3%) va dung hudng cho céac san v¢ sinh, cac san chiu nudc nhu

san thuong, ban cong, 16 gia. Thiét ké vi tri ga thu hop 1y.

Bao vé két cdu mai c6 dinh (mai bé tong), tranh tic dong truc tiép ciia mua nang
bang cac giai phap ké tAm dan. Viéc duoc che phil nay gitip méi bé tong tranh duogc su

co ngot.

Chéng tham san ting ham: Sir dung bé téng phu gia chéng thAim mac B10. Trudc
khi d6 bé tong, nén dat phai duoc dam chit véi hé sé k=90. Sau khi dam, trai mot 16p
nilon 16t dﬁy 0,5mm nham han ché mét nuéc cta bé tong. Tai cac mach ngung theo bién

phap thi cong dat tim ngan nudc Waterbar 250.

Chéng thdm thanh ting him: Tai cic diém ngimg k¥ thuat c6 thiét ké cac tim ngin
nudc Waterbar theo mach ngimg ngang, doc. Bé tong thanh tang ham sir dung phu gia
chéng thim mac B10 cta hing Sika hoic twong dwong. Sau khi d6 bé téng thanh ting
ham trong thoi gian 24 tiéng quét 3 16p Sika chong tham gdc Bitum phia bén ngoai thanh
tang ham. Sau khi hoan thién viéc thi cong thanh ting ham sir dung dat sét d6 bao quanh

phia ngoai thanh tang ham c6 chiéu ddy 50 cm va dugce dam chat, hé sé k=90.
Thyc hién dang quy trinh k¥ thuat khi thi cong: sir dung dung mac bé tong, mac
vita; d& cp pha khi bé tong du tudi (tranh gay vong, nit, bién dang két cau).
1.7.3. Giai phap chon thang may, thang thoat hiém, dwong doc
Thang bo thoat hiém:
- Cong trinh dugc bd tri hai thang bd thoat hiém tai hai vi tri giao thong cia
cong trinh. Mot thang BTCT thoat hiém tai vi tri 6 thong ting va mot thang
BTCT tai goc ngoai cung toa nha.
- Theo tiéu chuan vé phong chay chita chay, vi tri diém ctra xa nhat t6i thang

khong 16n hon 25m. Thang thoat hiém duoc lam bang bé téng 15i cimg, cira
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mo ra hanh lang bang ctra chéng chay, dam bao lira khong xam nhap vao 16ng
thang néu c6 sy ¢b chay no.

- Chiéu rong bac thang: 250, chiéu cao t6i da 1a 180

- Mit bac thang ngang phing, mit bac trum 1én nhau 20mm

- Chiéu cao thong thiy >2m

Thang may:

- Dé dap tmg nhu cau st dung, cong trinh dugc hoat dong theo hai ludng giao
thong chinh: khach va nhan vién. Do d0, cin phai c6 hai thang may dé phuc
vu. Cu thé:

+ Thang khach: Tai trong 900kg, kich thuéc hd thang 2000x1910, tdc
do 2m/s

+ Thang noi bo: Tai trong 600kg, kich thudc hd thang 2000x1910, tdc
do 1.5m/s

Puong dbc:

- Theo tiéu chuan QCVN 05:2008/BXD thi d6 dbc 1a 1:12

- BO tri rao chan xe co gidi ¢ 2 bén dudng c6 cao d6 400mm (TC >375mm)
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CHUONG 2. TONG QUAN VE KET CAU CONG TRINH

2.1. Lwa chon giai phap két cAu cong trinh
2.1.1. Hé két cau chiu hre co ban:

Hé két cdu khung c6 kha ning tao ra cic khong gian 16n, linh hoat thich hop véi cac

cong trinh cong cong.

Hé két cau vach cimg c6 thé duoc b tri thanh hé thdng theo mot phuong, hai phuong

hoic c6 thé lién két lai thanh cac hé khong gian goi 14 16i cimg.
2.1.2. Hé két cau chiu lwc hdn hep
Hé két cau khung-vach khong gian:

Hé két cAu khung c6 so dd 1am viéc 1o rang, nhung c6 nhugc diém 1a kém hiéu qua
khi chiéu cao cua cong trinh 16n. Trong thyc té két cau khung BTCT duoc sir dung cho
cac cong trinh c6 chiéu cao dén 20 tang ddi vdi cap phong chong dong dat <7; 15 tang

d6i voi nha trong ving c6 chan dong dong dat cap 8 va 10 tang ddi véi cap 9.

Hé két cau vach cting v6i diac diém quan trong cua loai két ciu nay 1a kha nang chiu
Iuc ngang t6t nén thuodng duoc stir dung cho cac cong trinh ¢ chiéu cao trén 20 tang.
Tuy nhién d¢ ctrng theo phuong ngang ctia cac vach cung té ra 1a hi¢u qua ¢ nhiing do
cao nhat dinh, khi chiéu cao cong trinh 16n thi ban than vach cimg phai co kich thudc
da 16n, ma diéu d6 thi kho c6 thé thuc hién dugce. Ngoai ra, hé thong vach cing trong
cong trinh 13 sy can trd dé tao ra cac khong gian rong. Trong thuc té hé két cAu vach
cung thuong dugc st dung cé hiéu qua cho cac cong trinh nha ¢, khach san voi do cao
khong qua 40 ting dbi véi cap phong chdng dong dat <7. P cao gi6i han bi giam di

néu cip phong chdng dong dat cua nha cao hon.
2.1.3. Hé két cdu san

Hé két cau san doc 1ap 1a phuong an két cdu trong d6 cac 6 san dugc phén chia boi
hé dam chinh va ddm phu, lam viéc riéng 1é va chiu tai doc 1ap. Mdi 6 san co kich
thude va kha nang chiu luc riéng, gitp phan bb tai trong déu hon xudng hé dam va cot.
Uu diém ciia dang két cdu nay 1a dé tinh toan, thi cong don gian, han ché nit san do
giam chiéu dai lam viéc cta ban, ddng thoi dam bao tinh 6n dinh va an toan cho cong
trinh. Hé san nay thuong duoc p dung cho cac cong trinh c6 mit bang vudng virc va
tai trong phan bd déu.
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2.2. Lwa chon vat liu:

2.2.1. Bé tong (theo TCVN 5574-2018)

Bang 2.1: Théng sé vit liéu bé tong

Cap do bén

Cau kién sir dung

Bé tong cap do bén B25:
R, = 14,5MPa
Rp: = 1,05MPa
E, = 30 x 103MPa

San, dam, cdt, 161 cung, san cau thang, bé

nudc, mong

Trong do6:

Ry, - Cuong do chiu nén tinh toan doc truc ctia bé tong ddi vai trang thai gidi han

thir nhat

Ry - Cudng do chiu kéo tinh toan doc truc ciia bé tong d6i voi trang thai gidi han

thir nhat

E, - MO dun dan hoi ban dau cua bé tong khi nén va kéo

2.2.2. Cot thép (theo TCVN 5574-2018)

Bang 2.2: Théng sé vdt liéu thép

STT Loai thép Céu kién sir dung
Thép CB400V: (Theo TCVN 1651 — 2:2008) Co6t thép chu chiu luc
1 Rs = Ry, = 350 MPa cho cot, dam,
E; = 200000MPa mong, ...
Thép CB240T: (Theo TCVN 1651 — 1:2008)
Rs=Rsc=210 Mpa _
2 Thép dai
Es=200000Mpa
Trong do:

R - Cuong do chiu kéo tinh toan doc tryc cua cot thép ddi véi trang thai gidi han

thir nhat

SVTH: Tran Thi Thanh Hién

GVHD: TS.Vii Huy Cong — ThS. Pham Ly Triéu 24




Thiét ké két cdu tru sé lam viéc Tod an nhéan déan qudn Thanh Khé, thanh phé Pa Ning

Ry - Cudng d6 chiu nén tinh toan doc truc cua cdt thép dbi voi trang thai gidi han
thtr nhat

Rg,,- Cudng do chiu kéo tinh toan cua ¢t thép ngang
E, - M6 dun dan hoi cta cbt thép
2.2.3. Mot s6 vt liéu khac
Gach: y = 18KN/ m3 =1,8T/m3
Gach lat nén: y = 20KN/ m® = 2T/m?
Vita xay: y = 18KN/ m?® =1,8T/m?3

2.3. Tiéu chuin, quy pham diing trong tinh toan két cau
Quy chuan xay dung Viét Nam ban hanh ngay 14 thang 12 nam 1996;
TCVN 2737-2023 Tai trong va tac dong - Tiéu chuan thiét ké;
TCVN 5574-2018 Két cau bé tong cot thép - Tiéu chuan thiét ké;
TCVN 9386-2012 ( Phan 1& Phan 2) Thiét ké cong trinh chong dong dat;

TCXD229-1999 Chi dan vé tinh toan thanh phan dong cua tai trong gi6 theo TCVN
2737-1995;

TCVN 10304-2014 Méng — Tiéu chuan thiét ké;
TCVN 198-1997 Tiéu chuén thiét ké nha nhiéu tang;
TCVN 4447-2012 Tiéu chuan cong tac dat — Quy pham thi cong va nghiém thu;
TCXD 9379-2012 Két cau xay dung, nguyén tic tinh toan co bén;
TCVN 5573-2012 Tiéu chuan thiét ké két cau gach da va ct thép;
TCVN 9346-2012 Két cau bé tong va bé tong cbt thép — yéu cau bao vé chdng in
mon trong moi truong bién;
TCVN 9362-2012 Tiéu chuén thiét ké nén nha va cong trinh;
2.4. Phwong an tinh toan két cAu
2.4.1. Mo hinh tinh toan

Hé két cau khung — vach khong gian.
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2.4.2. Cac gia thiét tinh toan
Céc gia thiét tinh toan s& duoc trinh bay theo ting c4u kién.
2.4.3. Tai trong 1én cong trinh
Tai trong thang dung
Trong lugng ban than két cAu va cac loai hoat tai tac dung 1én san, 1én mai.

Tai trong tac dung 1én san, ké ca tai trong cac tuong ngin (day 100mm), thiét bi,

tuong nha v¢ sinh, thiét bi v¢ sinh: déu qui vé tai trong phan bo déu trén dién tich 6 san.

Tai trong tac dung 1én dam do san truyén vao, do tuong bao trén dam (day 200):

phan b déu trén dam.
Tai trong ngang

Tai trong gid va tai trong dong dat dugc tinh theo Tiéu chuén tai trong va tac dong
TCVN 2737-2023 .

Tai trong gi6 va tai trong dong dat duoc tinh toan qui vé luc phan bd tai cac mirc

san.
2.4.4. Phwong phap tinh toan xac dinh ngi luc

bé xac dinh noi luc va chuyén vi, str dung phén mém tinh két cdu ETABS Pay la
mot phan mém tinh két cAu kha manh hién nay va duoc (mg dung khé rong rai trong

viéc tinh toan két cau cong trinh.

Céc quy udc cia ETABS gidng nhu nhitng phan mém tinh toan két cau xdy dung
bang phuong phap phan tir hiru han khac, ETABS chia hé chiju lyc thanh cac thanh phan
nho hon goi 14 phan tir, cac phan tir trong hé két cau duoc lién két voi nhau boi cac nut
ETABS c¢6 céc loai phan tir.

Vi bai toan khong gian, mdi nat ¢6 6 thanh phan chuyén vi (3 thanh phan chuyén
vi thang va 3 thanh phan chuyén vi xoay) tng véi 6 bac ty do. Mdi thanh phan chuyén
vi dugc biéu dién boi mot phuong trinh cin bang. Khi ta chia hé két cau thanh nhiéu
phan tir cang nho bao nhiéu thi sé luong cac nit lién két giita cac phan tir ting 1én, s6
phuong trinh can bang twong tng ciing tang 1én, viéc nhap dir liéu va giai bai toan s&

mat nhiéu thoi gian nhung dd chinh x4c cling cao hon.

Lay két qua ndi lyc va chuyén vi ing véi timg phuong an tai trong.
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2.4.5. Lwa chon cong cu tinh toan
SAP2000 tinh noi Iyc cau thang, cau kién don gian.
ETABS xac dinh ndi luc va chuyén vi khung-vach, tinh mong.

Bang tinh Excel to hop tai trong, tinh thép theo TCVN.

2.5. Co sé luc chon so b tiét dién
2.5.1. Tiét dién cot

Kich thudc tiét dién cot thuong dugc chon trong giai doan thiét ké co so, duge dua
vao kinh nghiém thiét ké,dwa vao cac két ciu tuong tu hodc cling co thé tinh toan so bd
dua vao luc nén N duoc xac dinh mot cach gén ding.

Dién tich tiét dién cot A.dugc so bd theo cong thirc sau:

A= k.N
c Rb
Trong do :
k - Hé s6 xét dén anh huong momen, 1y:
- k = 1.1 (cot gitra)
- k = 1.3 (c4t bién)
- k = 1.5 (c6t gée)
R}, - Cuong do chiu nén tinh toan doc truc cua bé tong
N - Luc doc tai chan cot dang so b, voi:
iil
N = Z di X m; X Si
q; - Tai trong twong duong tinh trén mdi mét vudng mit san, gdm: tai thuong xuyén
va tam thoi trén san, trong luong dam, tuong, cot.
(Theo trang 20, 21 sach Tinh toan tiét dién cot BTCT cua GS.Nguyén Pinh Cong)
- q = 10 — 14(KN/m?): véi nha c6 bé day san 10 — 14(cm) c6 it tudng,
kich thuéc cot dam thuge loai bé.
- q = 15 — 18(KN/m?): véi nha c6 bé day san 15 — 20(cm) c6 it tudong,
kich thudc cot dam thudc loai trung binh.
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dam thudc loai 16n.

m; - S6 tang trén cot dang xét

S; - Dién tich truyén tai ciia san vao cot tha

Cot gitra

Cot bién

Cit gée

Hinh 2.1 Cdc truong hop quy tdi vé cot

q = 20(KN/m?): véi nha c6 bé day san > 25(cm) c6 it tudng, kich thudc cot

Theo TCVN theo Muc 2.5.4 TCVN 198:1997: Do cung va cuong do cua két cau

nha cao tang can dugc thiét ké déu hodc thay d6i giam dan 1én phia trén, tranh thay doi

dot ngot. PO cung cia két cau o tang trén khong nhd hon 70% do ctimgeua két cau ¢

tang dudi ké no. Néu 3 tang giam do cung lién tuc thi tong mirc giam khong vuot qua

50%.
Bang 2.3: So b6 tiét dién cét

s Ten | . . S N Ac | " Ibchon| bxh(mm)
Tang cht Loai cft | k chon :
(m2) kN (cm2) | (cm) | (cm)

Al | Cotgoc |15 4,96 | 416,64 | 431,01 | 70 70 700 X 700

Bl | Cotbién | 1,3 | 9,73 | 817,32 | 732,77 | 70 70 700 X 700

Cl | Cotbién | 1,3 | 9,49 | 797,16 | 714,70 | 70 70 700 X 700

D1 | Cotgoc | 15| 4,72 | 396,48 | 410,15 | 70 70 700 X 700

A2 | Cotbién | 1,3 | 2,03 | 170,52 | 152,88 | 70 70 700 X 700

TANG 2 | B2 | Cotgita | 1,2 | 13,71 | 1151,64 | 953,08 | 70 70 700 X 700

2 . 700 X 700
Cot giita | 1,2 | 13,37 | 1122,98 | 929,36 | 70 70

D2 | Cotbién | 1,3 | 6,64 | 557,87 | 500,15 70| 70 700 X 700

A3 | Cotbién | 1,3 | 9,72 | 816,48 | 732,02 70 70 700 X 700

B3 | Cotgiita | 1,2 | 9,72 | 816,48 | 675,71 70| 70 700 X 700

C3 | Cotgitra | 1,2 | 9,24 | 776,16 | 64234 | 70| 70 700 X 700

D3 |Cotbién [1,3 |9,24 | 776,16 |69587 | 70 70 700 X 700

A4 |Cotbién 1,3 | 7,19 | 603,86 |541,39 70 70 700 X 700

D4 |Cotbién |1,3 |6,83 |574,04 |514,65 | 70 70 700 X 700
A5 |Cotbién [1,3 |7,59 |637,88 |571,89 | 70 70 700 X 700
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BS |Cotgitta |1,2 |14,91 |1252,13 |1036,24 | 70 70 700 X 700
C5 |Cotgilta (1,2 (13,18 |1106,70 915,89 | 70 70 700 X 700
D5 |Cotbién |1,3 | 7,22 |606,38 |543,65 | 70 70 700 X 700
A6 | Cotgoc |15 [3,95 [331,49 34292 | 70 70 700 X 700
B6 |[Cotbién |13 |7,94 |667,28 |59825 | 70 70 700 X 700
C6 |Cotbién [1,3 | 7,07 |594,09 |532,63 | 70 70 700 X 700
D6 |Cotgoc |15 [0,00 0,00 0,00 70 70 700 X 700

2.5.2. Tiét dién dam

Tiét dién dam duoc so bd theo cong thirc kinh nghiém (theo 2 diéu kién vong va

diéu kién do bén) sau:

Bang 2.4: Céng thirc chon so bé tiét dién dam

) Cong thure so bo
Tén dam — . . .
Chiéu cao dam ( hg) Bé rong dam (bq)
A , 1 1 1 1
Déam chinh hy. = (g + E) X 1y bg. = (Z + E) X hgc
‘ 1 1 11
Dam phu = (757 75) *bn | bwr = (3+3) %Mo

Véi 1,12 nhip ctua dam

Bang 2.5: Chon so bé tiét dién dam

Vay chon so b tiét dién dam chinh 1a : D400x600, dim phu D300x600

2.5.3. Tiét dién vach

Chiéu dai vach cua 15i cung duogc lya chon so bd vao chiéu cao toa nha, sb t?mg. ..
d6ng thoi dam bao cac diéu quy dinh theo Muc 3,4,1 — TCXD 198:1997

B4 tri vach thanh dang t6 hop C, L, T, I dé ting kha ning khang udn ctia hé véch,

Nén kéo dai vach theo phwong mit phang uén,

Bo6 tri sao cho tam cing cua h¢ trung véi tAm hinh hoc va tam khoi luong,

Téng dién tich mat cit ngang cta vach (16i) ctng c6 thé xac dinh theo cong thirc

gan dung nhu sau: A, = 0,015A,
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Logi N‘hip Két qua tinh | Chon Ket qua Chon b Tiét dién
dhen dam h h |[tinhb chon bxh

(mm) (mm) (mm) (mm) (mm) (mm)
7700 481 - 642 600 | 180 - 300 400 400 x 600
3900 244 - 325 500 | 150 - 250 300 300 x 500
. 8100 506 - 675 | 400 | 120 - 200 200 200 x 400
PaM 500 | 306-408 | 500 | 150-250 | 300 | 300x500
chinh 6500 406 - 542 400 | 120 -200 200 200 x 400
5100 319-425 | 400 | 120 -200 300 300 x 400
6800 425 - 567 400 | 120 -200 300 300 x 400
5900 369 - 492 300 | 90-150 250 250 x 300
1800 113 - 150 300 | 90-150 250 250 x 300
6300 394 - 525 300 | 90-150 250 250 x 300
. 2000 125 - 167 300 | 90-150 250 250 x 300
Zir: 4500 281 - 375 300 | 90-150 250 250 x 300
' 2700 169 - 225 300 | 90-150 250 250 x 300
4100 256 - 342 300 | 90-150 250 250 x 300
5100 319 - 425 300 | 90-150 250 250 x 300
4900 306 - 408 300 | 90-150 250 250 x 300

Trong do:

A, - Dién tich san ting ting
Chiéu day vach do timg khdi khong nho hon 150(mm) va khong nhé hon % chiéu
cao tang theo Muc 3,4,1 — TCXD 198:1997
Chiéu day vach duoc so bo theo cong thirc:
t, = (150mm; h, /20)
Trong do:
hy, - Chiéu cao vach (chiéu cao thong thuy ting)

Két luan: Chon chiéu day cho 2 loai vach 200mm (V200)
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CHUONG 3. THIET KE SAN TANG DPIEN HINH

3.1. So liéu tinh toan
*Quan niém tinh todn:

Do cac 6 ban trong san tang dién hinh déu c6 nha vé sinh, nén dé ddm bao tinh nang
st dung tot yéu cau san khong dugc phép nut, do vay tinh san theo so d6 dan hoi thi sé

dam bao duoc yéu cau do,
-Noi luc trong san duoc xac dinh theo so dd AN HOI,
Goi 11 : kich thudc canh nga“'m cua 0 san
I> : kich thudc canh dai cta 6 san,
(Do so d6 dan hoi nén kich thude nay lay theo tim dam),

-Dya vao ti sO lo/li nguoi ta phan ra 2 loai ban san:

el>/l1 <2 :san lam viéc theo 2 phuong = san ban ké 4 canh,

elo/l1 > 2 : san 1am viéc theo 1 phuong = san ban dam,
-Dua vao lién két san voi dam : ¢ 3 loai lién két

lign kOt g &i

tudo

lign k&t ng pm

C6 nhiéu quan niém ve kién két san voi dam :
+ Néu san lién két véi dam bién thi xem d6 1a 1ién két khédp, Néu san lién két
v6i dam gitra thi xem 14 lién két ngam, néu dudi san khong c6 dam thi xem 1a tu do,

+ Lai c6 quan niém néu dam bién ma la dam khung thi xem la ngam, dam

phu (dam doc) thi xem 13 khép,

+ Lai c6 quan niém dam bién xem 1a khép hay ngam phu thudc vao ti s6 do

cung cua san va dam bién,
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Cac quan niém nay ciing chi 13 gan dung vi thuc té lién két san vao dam 1a lién
két co d6 ctng hiru han (ma khép thi ¢6 do cimg = 0, ngam c6 d6 cliing = ),

Nén thuong thién vé an toan : quan niém san lién két vao dam bién 1a lién két
khép dé xac dinh ndi luc trong san, Nhung khi bd tri thép thi dung thép tai bién ngam

dbi dién dé b tri cho bién khép = an toan,

Tinh no@nodloic : M biednag =0
Bodri coéthep : dupg coéthep bied nag

VAV AV AV AV AV AV AV AV 4 /777

3.2. So' d0 san tang dién hinh

I_j ! n 3 w )
Y s1 52 53 54 52 ) 55 S6
T
- #Ha st S0 =] 510 sp 9 ] S11 512
(o] + 1 r . ) i L} i -
e e 513 \.,u 2 §15 516 s17
i s7 sS4 59 s11 |
P 58 1 o & 1 523 0
- {
: ~—
|
#108 N
‘ B0 518 s14 s20 521 519 s20 523
X o
c I 1 1 |
........... (-~ . BN (A~ I
‘ \
e L 4203 5100 + &510 : 5
@ @ 3 @ 5 6

Hinh 3.1: So dé san
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3.3. Chon chiéu day ban san

Chiéu day ban san dugc chon so bd theo cong thure sau:

D
=—X
hy =L,

Trong do:

D=08+14-Hésd phu thudc vao tai trong

my, = 30 + 35 - P6i véi san lam viée 1 phuong (L, = 2L,)

mg = 40 = 50 - Ddi v6i san 1am viée 2 phuong (L, < 2L,)

mg = 10 + 15 - D6i v6i ban cong xon

Ly, Ly - Lan luot 14 nhip theo phuong canh ngan va canh dai

Bang 3.1: So b6 tiét dién san

Kich thwéc Ti s6 Loai ban m hs
A A PP - Chon
Tend |\ 1 | |5 (mm) |Kkelgng | Banke | Ban | Do, b o g hs2 | hs

san 4 canh | dam

mm mm mm mm mm mm
S1 4900 5900 1.20 X 12 | 40 | 45 147 131 120
S2 2000 5900 2.95 X 1.2 30 35 80 69 150
S3 4500 5900 1.31 X 12 | 40 | 45 135 120 150
S4 5100 5900 1.16 X 1.2 40 45 153 136 150
S5 2700 5900 2.19 X 12 | 30 | 35 108 93 150
S6 4100 5900 1.44 X 12 | 40 | 45 123 109 150
S7 1800 4900 2.72 X 1.2 | 30 | 35 72 62 150
S8 1800 2000 1.11 X 12 | 40 | 45 54 48 150
S9 1800 4500 2.50 X 1.2 30 35 72 62 150
S10 | 1800 5100 2.83 X 12 | 30 | 35 72 62 150
S11 | 1800 2700 1.50 X 1.2 | 40 | 45 54 48 150
S12 | 1800 4100 2.28 X 12 | 30 | 35 72 62 150
S13 | 3900 4900 1.26 X 12 | 40 | 45 117 104 150
S14 | 2000 3900 1.95 X 12 | 40 | 45 60 53 150
S15 | 3900 4500 1.15 X 12 | 40 | 45 117 104 150
S16 | 2700 3900 1.44 X 12 | 40 | 45 81 72 150
S17 | 3900 4100 1.05 X 12 | 40 | 45 117 104 150
S18 | 4900 6300 1.29 X 12 | 40 | 45 147 131 150
S19 2000 6300 3.15 X 1.2 30 35 80 69 150
S20 | 4500 6300 1.40 X 12 | 40 | 45 135 120 150
S21 | 5100 6300 1.24 X 12 | 40 | 45 153 136 150
S22 | 2700 6300 2.33 X 12 | 30 | 35 108 93 150
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| s23 |3000| 4100 | 137 |«x | | 12 | 40 | 45 | 90 80 | 150 |

3.4. Xac dinh tai trong tac dung lén san

3.4.1. CAu tao cac 16p mit san:

- L&p gach 14t san ceramic day 10mm
- Lép vira trat day 25mm

- San BTCT

- Lép vita trat tran 15mm

-Tran thach cao

.

San can ho:

- Gach Ceramic 10mm

Lé6p vira lat nén 25mm

San bé tong c6 thép 160mm

Vita trat tran 15mm
San ban cong:

- Gach Ceramic 10mm

Lép vira lat nén 25mm

San bé tong cb thép 160mm

Vita trat tran 15mm

San vé sinh:

Gach Ceramic 10mm
- Lop vira 1t nén 25mm

L&p chéng tham 3mm

San bé tong c6 thép 160mm

Vita trat tran 15mm
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3.4.2. Tinh tai
a. Tai trong san phong lam viéc:

Bang 3.2: Tinh tai san phong lam viéc

Trong o
” Tai tieu
, luong | Chiéu day .
STT Vit licu i chuan
riéng
(KN/m3) | (mm) | (KN/m?)
1 BTCT 25 150 3,75
Céc 16p hoan thién san va tran
5 - Gach Ceramic 20 10 0,2
- Vita l4t nén 18 25 0,45
- Vita l4t tran 18 15 0,27
3 Hé thong k¥ thuat 0,5
Tong tinh tai hoan thién khong ké dén BTCT 1,67
b. Tai trong san hanh lang, ban cong:
Bang 3.3: Tinh tai san hanh lang, ban céng
Trong o
s .. | Taitieu
, luong | Chi€u day .
STT Vat liéu » chuan
riéng
(kN/m3) | (mm) | (KN/m?)
1 BTCT 25 150 3,75
Céc 16p hoan thién san va tran
5 - Gach Ceramic 20 10 0,20
- Vita lat nén 18 25 0,45
- Vita lat tran 18 15 0,27
3 Hé thong k¥ thuat 0,50
Tong tinh tai hoan thién khong ké dén BTCT 1,67
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c. Tai trong san v¢ sinh:

Bang 3.4: Tinh tdi san vé sinh

3.4.3. Hoat tai:

Trong lugng 5 . .
_ . Chiéu day | Tai tiéu chuan
STT Vat liéu riéng
(KN/md) (mm) (KN/m?)
1 Ban than két cAu san 25 160 4,00
Céc 16p hoan thién san va tran
- Gach Ceramic 20 10 0,20
2 - Vira lat nén + tao doc 18 25 0,45
- Lp chong tham 10 3 0,03
- Vira lat tran 18 15 0,27
3 Hé thong k¥ thuat 0,50
4 Tong tinh tai hoan thién 1,45
d. Tai trong tuong:
Bang 3.5 Trong luong ban than tuwong xdy
Loai Tai tr(,)nvg Hésd | Tai trong Cao TT trén TT trén
tuc‘wr'lg ti€u chuan | vuottai | tinh toan tuong Im dai (TC) | Imdai (TT)
(kKN/m?) n (KN/m?) (m) KN/m KN/m
5 16,5 18,15
Tuong 4,2 13,86 15,15
200 3:3 ok 3,63 3,8 12,54 13,79
3,7 12,21 134
5 9 9,9
Tuong 4.2 7,56 8,3
1,8 1,1 1,98
100 3,8 6,84 7,5
3,7 6,66 7,3
Hoat tai tiéu chuan prc (KN/m?) 1ay theo TCVN 2737-2023,
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Cong trinh duoc chia 1am nhiéu loai phong voi chic ning khic nhau, Can ctr vao
mdi loai phong chirc ning ta tién hanh xac dinh hoat tai tiéu chuan va sau d6 nhan véi
hé s6 vuot tai n, Ta s& c6 hoat tai tinh toan pre(KN/m?),

Trong pham vi dd 4n, mot 6 san di chia c6 thé co nhiéu loai phong tuong ing véi
d6 1a cac tai trong tiéu chuan khac nhau, Dé don gian trong tinh toan va thién vé an toan
ta 1y gia tri 1én nhat cho toan bd 6 san do,

Theo TCXDVN 2737-2023, khi thiét ké nha cao tang thi hoat tai sir dung dugc nhan
v6i hé sb giam tai theo chiéu cao, Tuy nhién dé thién vé an toan va don gian trong tinh
toan khong xét dén hé s giam tai,

Két qua tinh toan cu thé thé hién trong cac bang sau:

Bang 3.6: Gid tri tiéu chudn ciia hoat tdi theo TCVN 2737 - 2023

STT Loai san Hoat tai tiéu chuan
(KN/m2)
San van phong 2,0
San hanh lang, ban cong 3,0
San v€ sinh 2,0

3.5. Xac dinh ngi luc

Vi hé ludi dam da bd tri, mit bang san dugc chia thanh cac 6 san, Ta quan niém
cac 0 san lam vi¢c doc 1ap voi nhau: tai trong tac dung lén 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 t6 hop ndi lyc trong san - xem thém gido
trinh KC BTCT),

Vi quan niém rang céac 6 san lam viéc ddc 1ap nén ta xét riéng tung 6 san dé tinh,

3.5.1. Phén loai 6 san
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Bang 3.7: Phdn logi 6 san

Kich thudc Ti sb Loai ban
Tén 6 san L1 L2 (mm) | k=I2/11 | Banké 4 canh Ban dam
mm mm

S1 4900 5900 1.20 X

S2 2000 5900 2.95 X
S3 4500 5900 1.31

S4 5100 5900 1.16

S5 2700 5900 2.19 X
S6 4100 5900 1.44 X

S7 1800 4900 2.72 X
S8 1800 2000 1.11 X

S9 1800 4500 2.50 X
S10 1800 5100 2.83

S11 1800 2700 1.50 X

S12 1800 4100 2.28 X
S13 3900 4900 1.26 X

S14 2000 3900 1.95 X

S15 3900 4500 1.15 X

S16 2700 3900 1.44 X

S17 3900 4100 1.05 X

S18 4900 6300 1.29 X

S19 2000 6300 3.15 X
S20 4500 6300 1.40

S21 5100 6300 1.24 X

S22 2700 6300 2.33 X
S23 3000 4100 1.37 X
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3.5.2. Xac dinh noi luc
3.5.2.1. Ngi luc trong ban dam

Cit dai ban rong 1m theo phwong canh ngin (vudng 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 voi dam trong ban
Trong do: q = g + p: tai trong phan bd déu tac dung 1én 6 san

11: chiéu dai canh ngan cua 6 san

q | q \ q
Ll bbibly bl bbby R
iy o b A |
’lL Il 'IL dL' Il ‘L d'L |1 ‘TL
v =l -a|'—¢|f-3f8|1 Mo —dll M —ali
\__\__/ min_qgl_ min_—;]lz_ /I min—__?;_
M _ql? \\_L//
max 8§ M =ﬁ M =1‘3‘
max 128 max 24

Hinh 3.2: So do tinh néi luc trong 6 san ban dam

3.5.2.2. Noi luc trong ban ké 4 canh,

Xét tirng 6 ban : c6 6 momen

MIrI
3
MI Ml M]‘
M, —_
flL I L I1|' My

Hinh 3.3: Momen theo phwong canh ngdn, canh dai
% Mz, Mi, My’ : dung dé tinh c6t thép dit doc canh ngin,

(My’ = 0 néu 1a bién khép, My> = My néu 13 bién ngam),
< Mz, Mu, My’ : ding dé tinh c6t thép dit doc canh dai,
(My” = 0 néu 1a bién khép, My” = My néu 1a bién ngam),
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Dung M, d¢ tinh

Ding M, d¢ tinh Diing M,' d¢ tinh

| Diing M, d¢ tinh
1 ]
¥ Ding M, d¢ tinh - |

Dung M,; d€ tinh

Hinh 3.4:Momen diing dé tinh thép san
Véi M1 = ag,(g + p)ls,l2

Mi =-B1,(g + p),lul2
Mz = az,(g + p),lsl2
Mii = -B2,(9 + p).lul2
Trong d6: + gs = gs + ps tong tai trong tac dung 1én 6 san
+ I, l2: 1an luot chiéu dai canh ngan va canh dai 6 san
+ o, 02, P1, B2 : hé s6 phu thude vao so do tinh 6 ban va ty s6 lo/l1, xac dinh
bang cach tra Phu lyc ciia gi4o trinh KCBTCT hoic cac so tay két cau, néu
11/12 1a s6 1¢ thi can phai ndi suy,
3.6. Tinh toan cot thép

Bdng 3.8: Bdng théng sé vit liéu cot thép

STT Cap d6 bén Két cau str dung

Thép CB240T (@ <10): Rs = Ry = 210 MPa C&t thép c6 @ <10 mm
Rsw = 170 MPa; Es = 2,10° MPa,

Thép CB300V (@ >10): Rs =Rsc = 260 MPa Cot thép doc két cau cac

2
Rsw = 210 MPa; Es = 2,10° MPa, loai ¢6 @ >10mm

3 Thép CB400V (@ >10): Rs=Rs = 350 MPa Cot thép doc két cau cac
Rsw = 280 MPa; Es = 2,10° MPa, loai ¢6 @ >10mm

ho= h - a : Chiéu cao 1am viéc cta tiét dién, bang khoang cach tir trong tim As dén

meép vung nén,
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ao: Chiéu day 16p dém, bang khoang cach tir trong tim ctia As dén mép chiu kéo,
ao=c + 0,5,¢
c: Chiéu day 16p bao vé 1ay nhu sau: Vi bé tong ning ¢ > ¢ dong thdi ¢ > co
Vé&iban co:  h < 100mm lay co = 10mm
h > 100mm 14y co = 15mm

Gia thiét ao, V4i ban thuong chon ap = 15 = 20mm, Khi h kha 16n (h > 150mm) c6
thé chon ag = 25 + 30mm, Tinh ho = h - ao,

+ Tinh toan:

Gsc’u’ 1,1

o: Pic trung tinh chat bién dang cua vung bé tong chiu nén, o = o - 0,008,Rs
o = 0,85 ddi vi bé tong nang,

Oscu: g suat gidi han cua cot thép trong ving bé tong chiu nén, sy = 400Mpa

M
" Rp,b,hZ

Om

E=1-1-2 0,
Or = &R’ (1 — 0,5, é::vR)
Kiém tra diéu kién han ché: & < &r

Khi diéu kién han ché duoc thoa mén, tinh {=1- 0,5,¢

, TR SO M
Tinh di¢n tich cot thép: Ay =——
RS,Q,hO
+ X 1y két qua:
, s 1a A . As,
Tinh ty [¢ cotthép u:  p = %
A0

Kiém tra diéu kién p > pmin = 0,1%, Khi xay ra pu < pmin chting t6 h qua 16m so voi
yéu cau, néu duoc thi rat bt h dé tinh lai, Néu khong thé giam h thi can chon As theo

yéu cau tbi thiéu bang pmin,b,ho
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Sau khi chon va bd tri cot thép can tinh lai ap va ho, Khi ho khong nhé hon gia tri da
ding dé tinh toan thi két qua 1a thién vé an toan, Néu ho nhé hon gi tri di dung véi muc
d6 dang ké thi can tinh toan lai, u nam trong khoang 0,3%+0,9% 14 hop 1y,

C6t thép chiu luc

DPuong kinh ¢ nén chon ¢ <h/10, Dé chon khoang cach a co thé tra bang hoic tinh

toan nhu sau:
Tinh as 1a dién tich thanh thép, tir as va As tinh a,

2
a, =2 =0,785,¢%a =

4 As

b,ag

Chon a khong 16n hon gia tri vira tinh dugc, Nén chon a 1a boi s6 ctia 10mm dé

thuan ti¢n cho thi cong,

Khoang cach cot thép chiu lyc con can tuan theo céc yéu cau cau tao sau: amin < a <

amax, Thuong ldy amin = 70mm,
Khi h < 150mm thi 1dy amax = 200mm
Khi h > 150mm 14y amax = min(1,5,h va 400)
Déi voi ban ké bdn canh, cbt thép & nhip theo phuwong canh ngan dat & 16p ngoai
(16p dudi), cbt thép & nhip theo phuwong canh dai dit ¢ 16p trong (16p trén),
3.7. Cac yéu ciu chon va bo tri thép san
3.7.1. Khoang cach lép bao vé:
apy = khoang cach tir mép BT dén day cbt thép,
apv= 10 mm ddi vé6i san ¢6 h < 100 mm,
apy= 15 mm dbi voi san ¢6 h > 100 mm,

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

o d
a:abv+d1hoaca:abv+d1+72

d, (dudng kinh I6p trén)

coalra s

\ d, (dudng kinh 16p rén)
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Chu ¥ : d6i voi cbt thép chiu momen dwong thi a ciia 2 phuong khac nhau, Do
momen theo phuong canh ngan thudng 16n hon momen theo phuong canh dai nén ngudi
ta thuong dit thép canh ngan nam duéi dé ting ho,

3.7.2. Khoang cach ciia cot thép
Khoang céach gitta cac cot thép chiu lyc a = 70 - 200 mm,

Khi chidu day ban h > 80mm nén ding cac thanh thép ubn dit xen k& nhau, diém
ubn cach mép gbi = 1/6, goc udn = 30° khi h < 100mm, = 45° khi h > 100mm, S thép

sau khi uén duoc neo vao gdi = 1/3 AS giira nhip va khong it hon 3 thanh/1m dai,

C6t thép phan bo (cbt thép dit theo phwong canh dai ddi v6i san ban dam) khong it
hon 10% c6t chiu lyc néu 12/11 > 3; khong it hon 20% c6t chiu luc néu 12/11 < 3, Khoang
cach cac thanh < 350mm, dudng kinh cdt thép phan bd < duong kinh ¢t thép chiu
luec,

C6t phan bé c6 tac dung :
+ Chéng nirt do bé tong co ngdt,
+ Cb dinh cdt chiu lyc,
+ Truyén tai sang ving xung quanh tranh tap trung Gng suat,
+ Chiju g suat nhiét,
+ Can tré sy md rong khe nurt,

3.7.3. Chiéu dai thép mii

[ .
|_ Rz

N
—

Hinh 3.5: Nguyén tdic bé tri thép mii
Tai ving giao nhau dé tiét kiém c6 thé dat 50% AS ctia mdi phuong nhung khong
it hon 3 thanh/Im dai (dé an toan thi khong 4p dung),
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3.7.4. Phéi hop cot thép

Do quan niém tinh toan cac 6 san doc 1ap nhau (diéu nay di trinh bayd trén) nén
thuong xay ra hién tugng: tai 2 bén cua 1 dam, cac 6 san c6 moment géi khac nhau,

Piéu nay khong dung véi thuc té vi cac dim c6 kha ning bi xoan do d6 phan phdi
lai moment trong san, nén cac momen trong hai 6 san & hai bén dam thudng = nhau,

S& di két qua 2 momen d6 khong bang nhau do quan niém tinh toan chwa chinh
Xac (thucté cac 0 san khong ddc lap nhau, tai trong tdc dung 1€n 6 nay co thé gay ra noi

lyc trong cac 6 khac),

My

NG
A KT ([N
T R 7 R
== v I =1y T

Hinh 3.6: Momen theo quan niém tinh toan va thuc té
= P¢é don gian va thién vé an toan ta ldy momen 16n nhat b6 tri cdt thép cho ca 2 bén
261,
Déi véi cot thép chiu moment duong thi khong nhat thiét phai thuc hién nhu trén,
nhung co thé dé thuan tién thi cong ta bd tri cbt thép & cac 6 san lan can nhau cung mot

loai thép néu dién tich cdt thép tinh toan & cac 6 san d6 chénh léch nhau khong nhiéu,
3.8. Kiém tra d véng san
Tinh toan, kiém tra do vong san theo muc §8,2,3,2 TCVN 5574-2018:
f<[fu]
+ f1a d6 vong cla cau kién bé tong cdt thép dudi tac dung cua ngoai luc
+ fu 1a gia tri d6 vong gidi han cho phép cua ciu kién bé tong ¢t thép

+ V6i nhip san 1y an toan theo phuong canh ngan ta dugc nhip san L = 8120mm,
tra bang M,4,1,3 TCVN 5574-2018 14y thién vé an toan ta duoc [fu] = L/200

=> fu = 8120/200 = 40,6 mm
- Theo muc 8,2,3,3,2, ddi véi céc doan cAu kién Xut hién vét nurt trong vung chiu

kéo, do cong toan phan cua cau kién chiu uon dugc xac dinh véi cong thuc sau:
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f=fi—f+f3

f=(1/r) 1a 46 vdng toan phan

f1 = (1/r1) 1a 6 vong do tac dung ngdn han cua toan bo tai trong

f, = (1/r2) 1a d6 vdng do tac dung ngdn han cta tinh tai va tai trong tam thoi dai han

f3 = (1/r3) 1a @6 vong do tac dung dai han cua tinh tai va tai trong tam thoi dai han

Pbi v6i thanh phan dai han cua tai trong tam thoi, 1dy gan ding bang 30% gia tri
toan phan cua tai trong tam thoi,

Heé s6 tir bién ctia bé tong (pb,cr) dugc cho tai bang 11 TCVN 5574-2018, Vi bé
tong B25, d6 am tai moi trueong lam viéc 16n hon 75%, ta c6 gb,cr = 1,8
3.8.1. Trinh ty thuc hién

Chon tiéu chuén ap dung, khai bao 16p bé téng bao vé va cdt thép

B Oesigo Predsernins

» e Cont Bate - M G lhmans | 7717 Sthta

Hinh 3.7: Chon tiéu chudn tinh dé vong

B s Preterences —_vem

FPeaterred D Saw

I Slab Rabal Loy Laye &
OGS of Tondan Tog (e I
OS¢ m o Exturis oy (oem

x Bu v "

Shat: Type for M Restorong

k Foset Tab Oofoutn

oK Coneel

- - - —

Hinh 3.8: Chon I6p bé téng bdo vé cot thép san
Kiém tra va diéu chinh lai cac thong s6 vat lidu duoc xuat tir mo hinh ETABS
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Hiéu chinh lai tén vt liéu va khai bao cudng do chiu nén cia bé tong quy doi sang
tiéu chuan EC2

i Material Property Data ? >
General Data
Material Name B25
Material Type Concrete

Material Display Color

Material MNotes

Material Weight
Weight per Linit Volume 2 4525E+01 kM/m3

|sotropic Property Data

Modulus of Blasticity, E 30000 N/mm2
Poisson’s Ratio, U 0.2

Coefficient of Thermal Expansion, A 9 9E-06 1/C
Shear Modulus, G 12500 N/mm2

Cither Properties for Concrete Materials

Characteristic Concrete Cylinder Strength, fok 20 N/mm2

Madulus of Rupture for Cracked Deflections

Cancel

Hinh 3.9: Piéu chinh thong $6 vt liéu

Khai bao céc truong hop tinh toan
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B8 L0ad Case Data - Nonlinear Static \ | -t
Load Casa Nama Load Case Data Notes Load Casa Typa
Fi ModityShow Nates. | |Stae v [ pesan. |
‘ Inmal Condinons Analyws Type
@ Zeew vl Conditians - Staet from Unstressid State Linsar
Contmue from State ot End of Nonlnear Case Nanlmeas (Aow Uplét)

9 Nonlneaer (Cracked) ’
Nonlinear (Long Tenm Cracked)

Loads Apphed Upit Schusan Control ‘

Farce Corvergence Tak {Relative)

Load Nems Scala Factor
S — -

SDL ¥ 10000

m—l_v_voooo

L ¥ 10000 ‘
- 1'

[ ok [ cones |

Hinh 3.10: Truong hop F1

I toad Case Deta - Nonlinesr Static I
Load Case Neme Lood Case Data Nows toad Cass Type
F1 | ModtyShow Notes. s+ | pesgn |
ina=l Conditiona Anetyses Type
9 Zevo initinl Conditons - Slon from Unsiressed Siale Linear
Contnue from Stata at End of Nomnear Case Noohinear {Adlow Uplift)
@ Noolinesr (Cracked) ,
o o X Norhnear (Long Tam Cracked)
Looads Apped Liphft Sadution Control
- Foece C g Tok (Rolativa)
Looad Nema Scalo Factor ,
» iu_ w1 0000 000001
E*E, | | 1.0000
] 1 0000
LL | = 1.0000
* iy
[Lok. |  [Lcmmost ]

Hinh 3.11: Truong hop F2
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- .
I Load Case Data - Nonlinear Static 5 -
Load Case Name Lond Case Date Notes Lood Case Typs
F3 Modfy'Shaw Notes Satc - Design
Intsl Conditions Analyss Type
0. Zoro lnmet Conditions - Start from Unstressed State Linear
Continue from State ot End of Noclinear Casa Nonknaar (Alow Uplst)

Nonbnear (Cracked)
9 Nookneo: (Long Teom Cracked)

Creep Cosfficient 16

Shnnkege Strmn 00003
Loads Apphed Upi#t Solution Consrol
Farce Convergance Tokrance (Ralativa)
Load Name Scale Factor
v DL v | 1 0000 00000}
iSO {10000
WALL * 110000
L - 0.3000
| -

oK Concel |

Hinh 3.12: Truong hop F3
Trong d6 Creep Coefficient 1a hé sd tir bién cta bé tong (B25 ¢6 hé sb tir bién 1a
1,6) va Shrinkage Strain 1a hé s6 co ngét ciia bé tong ¢ thé 1ay bang 0,0003

Str dung phan mém SAFE ta c6 dugc d6 vong fmax = 22,5 mm

Vi chi xét riéng cau ki¢n nén chi lay d§ vong tuong doi cta san, ta tinh do vong

tuong doi cua san so voi 2 dam do

= Do vong tuong d6i ciia san theo phuong fy= A —0,5 (Ay1 + Ay2)
=37,541-0,5,(17,809 + 24,263)

=16,5 mm < [fy]

Nhan xét: fmax = 22,5 mm < f, = 40,6 — San thoa diéu kién do vong,
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Bang 3.9: Két quda tinh todn va chon thép san tang dién hinh ban ké 4 canh (Tang 2)

TINH TOAN NQI LUC (SO PO PAN HOI) Tinh thép Chon thép
an 6 s Tai trong Nhip tinh toan ' Momen o c ASZTT Hluwong| @ | a®" ASCH H.Irong|Kiém tra
p g JuwongP+ 9+ Guomf 11 | 12 |1/l H¢ so (cm®/m) |m"™ (%) [(mm) [(mm) |(cm?*/m) |m®T (%)
KN/m?  kN/m® [kN/m% kN/m®> | m | m KNm
o, | 0020 | m'=| 6103 | 0.042 | 0.698 336 | 034% | 12 | 200 | 565 |057% | Dat
s1 ”6 1060 |2766| 10335 |49 |59 100l | 0014 |mP=| 4221 | 0.029 | 0.698 232 | 023% | 12 | 200 | 5.65 |057% | Dat
B, | -0.047 = | -13.995 | -0.097 | 0.698 771 | 0.77% | 12 | 100 | 11.31 | 1.13% | Dat
B, | 0032 | M"=| -9.657 | -0.067 | 0.698 532 | 053% | 12 | 100 | 11.31 | 1.13% | Dat
o | 0021 |M'=| 5.834 | 0.024 | 0.698 247 | 0.02% | 12 | 200 | 5.65 |0.43% | Dat
<3 " 4500 |3412] 10541 |45 |59 |ia1l % 0.012 | M?=| 3393 | 0.014 | 0.698 144 | 0.01% | 12 | 200 | 5.65 |0.43% | Dat
B, | -0.047 | M'= | -13.287 | -0.054 | 0.698 563 | 0.06% | 12 | 150 | 7.54 | 0.58% | Dat
B, | -0.028 | M"=| -7.746 | -0.032 | 0.698 328 | 0.03% | 12 | 200 | 565 |0.43% | Dat
o, | 002 |mi=| 4302 | 0018 | 0.698 237 | 0.02% | 12 | 200 | 565 |043% | Dat
o ” 4529 0 2100 51|59 |16 0.015 | M?=| 3194 | 0.013 | 0698 176 | 0.02% | 12 | 200 | 5.65 | 0.43% | Dat
B, | -0.046 | M'=| -9.910 | -0.040 | 0.698 546 | 0.05% | 12 | 150 | 7.54 | 0.58% | Dat
B, | 0.035 | M"=| -7.416 | -0.030 | 0.698 408 | 0.04% | 12 | 200 | 5.65 |0.43% | Dat
o, | 0021 |m‘=| 3.608 | 0.015 | 0.698 199 | 0.02% | 12 | 200 | 5.65 |0.43% | Dat
- 06 4520 0 2100 la1lsolpasl 2 | 0010 M2=| 1751 | 0.007 | 0.698 096 | 001% | 12 | 200 | 5.65 |0.43% | Dat
B, | 0.047 | M'=| -8.103 | -0.033 | 0.698 446 | 004% | 12 | 200 | 5.65 |0.43% | Dat
B, | -0.023 | M"=| -3.910 | -0.016 | 0.698 215 | 0.02% | 12 | 200 | 565 |043% | Dat
o, | 0020 |Mmi=| 0593 | 0.002 | 0.698 0.33 | 0.00% | 12 | 200 | 565 |0.43% | Dat
S8 2 4520 0 ea0 |1sl| 2 liul® 0.016 |Mm?=| 0481 | 0.002 | 0.698 0.27 | 0.00% | 12 | 200 | 565 |0.43% | Dat
B, | -0.045 | M'=| -1.373 | -0.006 | 0.698 076 | 0.01% | 12 | 200 | 5.65 | 0.43% | Dat
B, | -0.037 | M"=| -1.113 | -0.005 | 0.698 061 | 001% | 12 | 200 | 5.65 | 0.43% | Dat
o, | 0021 |Mt=| 0721 | 0.003 | 0.698 040 | 0.00% | 12 | 200 | 5.65 |0.43% | Dat
s11 06 4529 0 2100|1827 150l | 0009 M2=| 0322 | 0.001 | 0.698 0.18 | 0.00% | 12 | 200 | 5.65 |0.43% | Dat
. . . B, | 0.046 | M'=| -1.608 | -0.007 | 0.698 0.89 | 0.01% | 12 ] 200 | 5.65 |043% | Dat
SVTH: Tran Thi [Thanh Hién o = G HIDT TS VI HYEEO0E T BB PRERREY T6%g | 0009 | 1277 200 | 565 | 043% | bat
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TINH TOAN NOI LUC (SO PO PAN HOI) Tinh thép Chon thép
an 6 sar Tii trong Nhip tinh todn Momen " c A" |Hlwong| @ | & | A" |H.lwgng/Kiém tra
p g rwing P+ 0+ Guwom 11 | b | L/ Hé s " (cm?/m) |m"™ (%) |(mm) [(mm) [(cm?/m) jm®" (%)
KN/m?|  kN/m® |kN/m? kN/m®> | m | m kNm

a, | 0021 |mi=| 2822 | 0012 | 0698 | 155 | 0.02% | 12 | 200 | 5.65 |0.43% | Dat
a3 | 26 4.5 0 7199 |39 a9 |1ogl 2 | 0013 M2=| 1794 | 0007 | 0698 | 099 | 001% | 12 | 200 | 565 |0.43% | Dat
' ' ' | By | 0047 | M'=| -6.447 | -0.026 | 0698 | 355 | 0.04% | 12 | 200 | 565 |0.43% | Dat
B, | 0030 | Mm"=| -4.090 | -0017 | 0698 | 225 | 0.02% | 12 | 200 | 565 |043% | Pat
a; | 0019 |mMi=| 1.223 | 0005 | 0698 | 067 | 0.01% | 12 | 200 | 565 |0.43% | PDat
sia | a9 4520 0 6,420 5 | 30|10l % | 0005 M2=| 0322 | 0001 | 0698 | 018 | 0.00% | 12 | 200 | 565 |0.43% | PDat
' ' ' | By | 0040 | M'=| -2.630 | -0.011 | 0.698 145 | 0.01% | 12 | 200 | 565 |043% | Dat
B, | -0.011 | Mm"=| -0.703 | -0.003 | 0.698 | 0.39 | 0.00% | 12 | 200 | 565 |0.43% | PDat
a; | 0020 |mi=| 2963 | 0012 | 0698 | 1.63 | 0.02% | 12 | 200 | 565 |0.43% | PDat
S 452 0 6420 |30 45 |15l %2 | 0015 M2=| 2210 | 0009 | 0698 | 1.22 | 001% | 12 | 200 | 565 |0.43% | Pat
' ' ' T By | 0046 | M'= | -6.827 | -0.028 | 0.698 376 | 0.04% | 12 | 200 | 5.65 |0.43% | Dat
B, | -0035 | Mm"=| -5135 | -0.021 | 0.698 | 283 | 0.03% | 12 | 200 | 565 |0.43% | PDat
a; | 0021 |Mmi=| 2372 | 0010 | 0698 | 131 | 001% | 12 | 200 | 565 |0.43% | PDat
a6 | 26 a520  |36a3l 10772 12730 |1agl2 | 0010 M2=| 1.143 | 0005 | 0698 | 063 | 001% | 12 | 200 | 565 |0.43% | bDat
' ' ' ' ' ' ' -P1 -0. M= -o -0. . . .05% . 43% Dat

0.047 | M 5325 | -0.022 | 0698 | 293 | 0.03% | 12 | 200 | 5.65 | 0.43%
-B, | -0. M'=| -2 -0. . . .01% . A43% Pat

0.022 | M" 2551 | -0.010 | 0698 | 141 | 001% | 12 | 200 | 565 | 0.43%
a; | 0019 |mMi=| 2134 | 0009 | 0698 | 1.18 | 0.01% | 12 | 200 | 565 |0.43% | Dat
a7 | 26 4.5 0 7190 |39 a1 105l | 0017 M2=| 1.946 | 0008 | 0698 | 1.07 | 0.01% | 12 | 200 | 565 |043% | Dat
. . . . . . -P1 -0. M= -4 -0. . . .05% . 43% Dat

0.044 | M 4985 | -0.020 | 0698 | 275 | 0.03% | 12 | 200 | 5.65 | 0.43%
-Bs -0. M'=]| -4 -0. . . .02% . 43% Pat

0.039 | M" 4485 | -0.018 | 0698 | 247 | 0.02% | 12 | 200 | 5.65 | 0.43%
a; | 0021 |Mi=| 4571 | 0019 | 0698 | 252 | 0.03% | 12 | 200 | 565 |0.43% | PDat
s | 26 4520 0 2120 |40l 6a |1l % | 0013 M2=| 2770 | 0.011 | 0698 | 153 | 0.02% | 12 | 200 | 565 |0.43% | bDat
' ' ' T By | -0 M= | -10. -0. . . .06% . 58% | Dat

0.047 | M' 10.441 | -0.043 | 0698 | 575 | 0.06% | 12 | 150 | 7.54 | 0.58%
B, | -0029 | M"=| -6.322 | -0.026 | 0.698 | 3.48 | 0.03% | 12 | 200 | 565 |0.43% | Pat
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Bang 3.10: Két qua tinh todn va chon thép san tang dién hinh ban dam (Tang 2)

Kich thwéc Tinh thép Chon thép
Al A a < . L . Momen TT BT CH £ .
Tén 6 sanCanh ngan Nhip tinh toan| h | a | hO om d A H.lwong | @ a A H.lwong | Két qua
L1 (m) L0 (m) mm|mm|mm kNm m?m) | m"" @) [(mm) | (mm) | ecm?/m) | mBT @)
S 9 5.9 150! 20 |130 M+ = 1.188 | 0.00485 | 0.99757 | 0.43629 | 0.000336| 12 | 200 | 5.6549 | 0.0043 Dat
M- =[ 2376 | 0.00970 | 0.99513 | 0.87471 |0.000673| 12 | 200 | 5.6549 | 0.0043 Dat
S5 57 59 150! 20 |130 M+ 2.165 | 0.00884 | 0.99556 | 0.79674 |0.000613| 12 | 200 | 5.6549 | 0.0043 Dat
M- 4,331 | 0.01767 | 0.99108 | 1.60067 |0.001231| 12 | 200 | 5.6549 | 0.0043 Dat
57 18 49 150! 20 |130 M+ 1.138 | 0.00464 | 0.99767 | 0.41779 |0.000321| 12 | 200 | 5.6549 | 0.0043 Dat
M- =| 2276 | 0.00929 | 0.99533 | 0.83754 |0.000644( 12 | 200 | 5.6549 | 0.0043 Dat
S9 18 45 150! 20 | 130 M+ =| 1.138 | 0.00464 | 0.99767 | 0.41779 [0.000321| 12 | 200 | 5.6549 | 0.0043 Dat
M- 2.276 | 0.00929 | 0.99533 | 0.83754 [0.000644| 12 | 200 | 5.6549 | 0.0043 Dat
s10 18 51 150! 20 | 130 M+ 1.138 | 0.00464 | 0.99767 | 0.41779 |0.000321| 12 | 200 | 5.6549 | 0.0043 Dat
M- 2.276 | 0.00929 | 0.99533 | 0.83754 [0.000644| 12 | 200 | 5.6549 | 0.0043 Dat
S12 18 41 1501 20 130 M+ = 0.962 | 0.00393 | 0.99803 | 0.35323 | 0.000272| 12 | 200 | 5.6549 | 0.0043 Dat
M- =[ 1.925 | 0.00785 | 0.99606 | 0.70786 |0.000545| 12 | 200 | 5.6549 | 0.0043 Dat
s19 5 6.3 1501 20 130 M+ 1.405 | 0.00573 | 0.99713 | 0.51607 [0.000397| 12 | 200 | 5.6549 | 0.0043 Dat
M- 2.810 | 0.01147 | 0.99423 | 1.03515 | 0.000796| 12 | 200 | 5.6549 | 0.0043 Dat
597 57 6.3 150! 20 |130 M+ 2.165 | 0.00884 | 0.99556 | 0.79674 |0.000613| 12 | 200 | 5.6549 | 0.0043 Dat
M- = 4.331 | 0.01767 | 0.99108 | 1.60067 |0.001231| 12 | 200 | 5.6549 | 0.0043 Dat
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CHUONG 4. TINH TOAN CAU THANG BOQ

Céu thang bo 12 bd phan két cau cong trinh thuc hién chirc nang di lai, van chuyén
trang thiét bi hang hoa theo phwong dtng, Vi vay ciu thang phai duoc bd tri ¢ vi tri
thudn tién nhat, dap ing duoc nhu cau di lai va thoat hiém tét,

Vé mit két cau, cau thang phai dap Gmg duoc yéu cau vé do bén, do on dinh, kha
nang chng chay va chdng rung dong, Vé mit kién tric, cau thang phai dam bao dugc

yéu cau thAm my cho cong trinh, Chon cau thang ting 3 d¢é tinh toan,

4.1. CAu tao cau thang ting dién hinh
Céu thang tang dién hinh 13 cau thang dang ban hai vé song song chit O véi:

S6 bac thang gdm 28 bac

Kich thuéc bac: h, = == = 150(mm)

Chon hy = 150(mm); l;, = 300(mm)
Chiéu day ban thang dugc chon theo Gido trinh Két cau Bé tong cbt thép Tap 3 —
V6 Bé Tam:
Lo 4200

Pt = 252 30) ~ (25 = 30)

= (168 = 140)mm

Lo : chiéu dai tinh toan cta 6 ban
Chon hpt = 130 (mm)

Géc nghiéng cau thang : tana = lll—b = % = 0,5=>a = 27°=> Cosa = 0,89
b

Bang 4.1: Céu tao cau thang tang dién hinh

Kich thudc Gia tri bon vi
Chiéu cao tang 4200 mm
S bac thang 28 Bac
Chiéu cao bic thang 150 mm
Bé rong bic thang 300 mm
Chiéu day bin thang 130 mm
D6 dbc 27 Do
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4.2. Tinh toan cau thang ting dién hinh

4.2.1. Mit bang ciu thang

C-
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% : i |
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L > 5100 +
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Hinh 4.1: Mat bang kién triic cau thang

4.2.2. Xac dinh tai trong
4.2.2.1. Tinh tai
Chiéu nghi:
g1 = X17;, 9, n;(kN/m?)
Trong d6: yi — khéi lwong 16p thu i
ni - hé sb tin cay 16p thir i
8.4i- chiéu day twong duwong cua 16p thir i,

Bén thang:
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Mit bac p d4 day 20mm
Lop vira 16t day 10mm
Bac thang xay gach thé
Ban BTCT dav 140mm

Hinh 4.2: Chi tiét cdu tao bang thang

Tinh tai dugc tinh theo cong thire sau:

n
8= ) 7, B i (kN /m?)
1

Trong d6: vyi— khéi luong 16p thir i
ni - hé sb tin cay 16p thir i

8yqi- chiéu day twong duwong cuia 16p thir i theo phwong ban nghiéng,
- Dbi voi 16p gach da va 16p vira xi ming ¢ chidu day 8,4;, chiéu day tuong
duong dugc xac dinh nhu sau:

(hp+lp),di,cosa
Brai = R
b
- Dbi véi bac thang (xdy gach hoic BTCT) c¢6 kich thude (In, hy), chiéu day
tuong duong duoc xac dinh nhu sau:
(hy + 1), cosa
td = 2
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Tai trong tac dung lén ban thang gi c6 phuong thang géc véi véi truc ciia ban
nghiéng, phan lam hai luc theo hai huéng :

+ Theo phuong doc truc ban nghiéng la gi,tana tao nén luc doc trong ban
nghiéng, dé don gian khi tinh toan khong xét dén thanh phan lyc doc nay,

+ Theo phwong dimg 1a gl/cosa giy ra momen( xem ban thang 1a cu kién chiu

uén)
Bdng 4.2: Tai trong I6p cdu tao ban nghiéng va ban chiéu nghi
Tai _
i Trong Tai trong
. Céc lop Chiéu | TL lép trong i .
Loai . . ... | Luong ) ban chiéu
N cau tao Day quidoi | . . n ban .
tai . _ riéng vyl N nghi
san di(m) (m) nghiéng
(KN/m?3)
kKN/m? | kN/m?
ba
Tai ) 0,02 0,028 22 1,2 0,74 0,528
Granite
hoan
his Vira lot 0,01 0,014 18 1,2 0,3 0,216
ién
i Gach xay 0,072 18 1,1 1,43 0
(SDL)
Vira trat 0,01 0,014 18 1,2 0,3 0,216
Tai
ban Béan
0,14 25 1,1 3,85 3,85
than BTCT
(DL)
. ' >Q=SDL + DL
Tong tinh tai 6,62 481
= (kN/m?)

Trong lugng lan can gic= 0,3 (kN/m), quy tai lan can trén don vi m?ban thang:

0

g, = £ = 0,25 (kN/m?)

4.2.2.2. Hoat tai

Hoat tai 14y theo TCVN 2737-2023 cho cau thang 13 p'® = 3 KN/m?, hé sb vuot tai
ldy bang 1,2 => p®=1,2x 3 =3,6 (kN/m?

Téng tai trong tac dung 1én ban nghiéng va ban chiéu nghi
Téng tai trong tac dung 1én 1m ban nghiéng 1a:

Qon = (6,62 + 3,6 + 0,25) x 1m = 10,47 (KN/m)
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Téng tai trong tac dung 1én Im ban chiéu nghi:
Qen = (4,81 + 3,6) xIm = 8,41 (KN/m)
4.2.3. Tinh toan 6 san ban thang (BT1 va BT2)

Cit mot dai ban c6 bé rong b = 1(m) dé tinh toan nhu mot dam gy khuc c6 lién
két hai dau v6i dam khung va dam chiéu nghi, Trong cong trinh, hai vé thang c6 kich
thudc chénh 1éch nhau khéng nhiéu nén chi can tinh toan cho 1 vé rdi 1y két qua twong

tu cho vé con lai,

Pé xac dinh lién két giita ban thang v6i dam khung va dam chiéu nghi, ta xét ty
Sé hd/ hs:

o Néu ha/hs < 3 thi lién két d6 duoc xem 12 lién két khop
e Néu hg/hs >3 thi lién két d6 dugc xem 1 lién két ngam

Pay chi 14 thao tic so d6 hoa gan diing dé tinh toan két cau bé tong cot thép vi
trong thyuc té khong c6 lién két nao 1a ngam tuyét d6i va khép tuyét doi, Lién két gitra

ban thang v&i dam 14 lién két nira cing,

Do6i véi d6 an ty s6 ha/hs = 500/120 = 4,1>3 - lién két ngam, Nhung trong thuc
té thi cau thang 1a cau kién thi cong khong cung lic v6i cot, dam, san dan dén viéc xur
Iy lién két giita ban thang v6i dam thang tai vi tri neo c6t thép 1a khong dam bao do

ngam cung,

Céu thang bo 12 mot trong nhiing hé thong giao thong ding trong cong trinh, khi
xay ra sy c¢b bat thudng nhu chdy nd, hoa hoan, dong dat... thi noi ddy chinh 1 16i thoat
hiém duy nhat (thang mdy s& khong duoc dung trong nhiing trudng hop nay), va khi d6
tai trong s& c6 thé ting hon nhitng luc binh thuong rat nhiéu, vi thé tinh an toan cua cau

thang can duoc dam bao t6i da, Ta wu tién sir dung so d6 2 dau khép,

Tuy nhién so d6 2 dau khop khong hoan toan dién ta voi su lam viée ciia cau thang
trén thyc té vi ban thang va dim thang 1am viéc cing nhau nén lién két khép khong hoan
toan la dung ma c6 xu hudng lam viéc nhu lién két ngam (nhung khong phai ngam tuyét
d61), Do @6, & gbi van ton tai gia tri mé men, Pé dam bao tinh thim my cta ciu thang
trong giai doan st dung (khong cho nirt tai gdi, vi trong thuc té néu cau thang bi nut tai
gbi thi dan dén cac 16p gach 16t s& bong nén khong cho phép niit cau thang) nén trong

thiét ké, khi tinh toan can bd tri thém thép cau tao chiu mé men & gdi,

Chon so bo kich thudc cac ddm cau thang:

h=—2 =22 _ 470+ 323 (mm), Chon 350mm

T 10+13  10+13
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b == =222 =150 + 100 (mm), Chon 150 (mm)

=3 2+3 -
4.2.3.1. O ban thang 1(Vé 1)
e So d6 tinh:

Cit day bé rong 1m dé tinh

Lo __ 3900 N _
hy, = @5:50) — 530 (156 + 130) Chon hg = 130,
Xét ty s6 2—‘1 = % = 2,7=> Lién két san v&i dam chiéu ti 14 lién két khop,

So db tinh don gian nhat coa vé 1:

Hinh 4.3: So do tinh cau thang vé 1

Hinh 4.4: Biéu d6 Momen cdu thang vé

y

Hinh 4.5: Biéu do Luc cat cau thang 6 vé
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M hax=35,56(KNm);

Phén phbi Moment nhip va gdi :
M, = 0,7, Mjhax
Mg = 0,4, Mppax
e Tinh Cot thép Vé 1

e Bétong co cép do bén chiu nén B25: Rb = 14,5 MPa

e (C4t thép ban thang sir dung loai CB400V: Rs = Rsc = 350 Mpa

e Vi thép CB400V va bé tong B25 : &, = 1,15; ag= 0,8

e Chon y, =1,01ahé s6 diéu kién 1am viéc cua bé tong

e Tir cic gia tri momen & nhip va & gbi, gia thiét a = 30 mm, tinh cbt thép

theo cac cong thuc sau:
Tinh toan cbt thép cho ban thang theo ciu kién chiu udn c6 kich thuéc(Bxhs)

= (1x0,13)m dit c6t don,
- Moment ¢ Nhip M = 24,89(kNm),

. . _ M
Tu M tinh o, = T Rorbeh?
V6ib=1000mm; hy =h —a =130 - 30 = 100mm;
M 24,89.10°
Oy = = =0,17<0g =0,8

Y, * Rp * b h3 1.14,5.1000.1002
E=1-,1-2a,=1-,1-2.0,017 = 0,187
Dién tich c6t thép
Exv, *Rp *b+*hg ~0,187.1.14,5.1000.100

A = = 774,7(mm?
. R, 350 /7 (mm®)
-Moment & gbi M = 14,22 (kNm),
N M
Tu M tinh a,, = T RyebhZ
Véi b=1000mm; hy = h —a = 130 — 30 = 100mm;
~ M __ 12100 oo
fm Ty ¥Rp*b+hZ 1.1451000.100° =5
£=1-/1- 20, =1—+/1—2.0,098 = 0,103
Dién tich cbt thép
xy *Rp*bxhy  0,103.1.14,5.1000.100
A, = ¥t R 0= = 426,714(mm?)

R, 350
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Ham luong cdt thép tinh toan va ham lugng b tri thoa diéu kién sau:
As Rb
M 0
bhyp R in

Ham luong cdt thép tinh toan (0,3-0,9) % 1a hop 1y,
- Khoang cach tinh toan gitra cac thanh thép:

IOX[”X(ﬁ:j
4
5§, =—°

u ‘4 n
K}

Bang 4.3: Bang tinh cot thép ban thang vé 1

., M b h a As
Vi tri Om &

B4 tri thép
(kNm) | (m) | (m) | (m) (mm?)

(mm?) | (%)

Nhip | 2489 | 1 |0,13|0,03| 0,17 | 0,187 | 774,7 | $10a100 | 785 | 0,8

Géi 1422 | 1 |0,13|0,03|0,098 | 0,103 | 426,714 | $10a100 | 785 | 0,8
0

e Kiém tra kha ning chiu cit cta ban thang:
Tu két qua noi lyc tr phén mém SAP2000, ta duge luc cit 16n nhat la: Q=
25,8(kN), Dung luc nay dé kiém tra kha ning chiu cit ban thang nhu sau:
- Bé tong khong bi phé hoai do tmg suét nén chinh:
Qobt = 9,1 Rp, b, hy = 0,3.14,5.1000.100.1073 = 435(kN)
- Kha ning chiu cit cua bé tong duoc xac dinh:
Qpe = 0,5,Ry, b, hy = 0,5.14,5.1000.100.1073 = 725 > 25,8(kN)
Viy bé tong ban thang du kha ning chiu cat, khong can phai tinh toan va bo
tri thém cdt dai,

4.2.3.2. O ban thang 2 ( Vé 2)

Tuong tu vé 1, lién két san v6i dam chiéu nghi 12 lién két khép

Lo __ 3900 . _
hot = 3% = Gary = (156 + 130) Chon hy =130
Xétty s6-2 =222 = 2,7=> Lién két san voi dim chiéu toi 1a lién két khop,

So db tinh don gian nhat ctia vé 2:
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Hinh 4.6: So do tinh cau thang vé 1

Hinh 4.7: Biéu d6 Momen cdu thang vé 1

Hinh 4.8: Biéu d6 Lurc cdt cau thang ¢ vé 1
M hax=20,08(kNm);
Phén phi Moment nhip va gdi :
Mp = 0,7, Mpax
M, = 0,4, Mppax
e Tinh Cot thép Vé 2
e B&tong co cap do bén chiu nén B25: Rb = 14,5 MPa
e (C6t thép ban thang sir dung loai CB400V: Rs = Rsc = 350 Mpa
e Vi thép CB400V va bé tong B25 : & = 1,15; ag=0,8
e Chon vy, = 1,0 1a hé s6 dicu kién lam viéc ctia bé tong
e Tir cac gia tri mdomen & nhip va & goi, gia thiét a = 30 mm, tinh cbt thép
theo cac cong thuc sau:
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Tinh toan cot thép cho ban thang theo cau kién chiu udn c6 kich thudc(Bxhs)
= (1x0,13)m dit c6t don,
- Moment ¢ Nhip M = 14,056,(kNm),

. . _ M
Tu M tinh o, = T Rorbeh?
V6ib=1000mm; h =h—a =130 - 30 = 100mm;
M 14,056.10°
Oy = = =0,0969 < ag =0,8

¥, *Rp*b+h?  1.14,5.1000.1002

E=1-,/1-20,=1-,1-2.0,0969 = 0,102

Dién tich cbt thép
E*xy, *Ry,*bxhy 0,187.1.14,5.1000.100

A. = = = 422,57 z

s R, 350 ,57(mm?)
-Moment & gbi M = 8,032 (kNm),

. . _ M
Tu M tinh o, = TRy
V6ib=1000mm; hy =h—a =130 - 30 = 100mm;

M 14,22.10°
Oy = = =0,055< a0z =0,8

¥, *Rp *b*hZ ~ 1.14,5.1000.1002

£=1-1- 20, =1-4/1-20,055 = 0,057

Dién tich cbt thép
*Y, *Rp *b*hy  0,103.1.14,5.1000.100
A, = ¥ ¥R o= = 236,14(mm?)
Re 350

Ham luong cot thép tinh toan va ham luong bd tri thoa diéu kién sau:
As Rb
M -0
bhg, R in

Ham luong cbt thép tinh toan (0,3-0,9) % 1a hop 1y,
- Khoang cach tinh toan giira cac thanh thép:

IOX[”X(ﬁ:j
4
5§, =—°

u ‘4 n
K}
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Bdng 4,4 Tinh todn cét thép ban

Vi| M | b]| h ]| a As

WY, Asc H
Olm 1 Bo tri thép
tri | (kNm) | (m) | (m) | (m)

(mm?) (mm?) | (%)

Nhip | 14,056 | 1 |0,13| 0,03 | 0,0969 | 0,102 | 422,57 | $10a100 | 785 | 0,74

8032 | 1 |0,13| 0,03 | 0,055 | 0,057 | 236,14 | $10a100 | 785 |0,74

e Kiém tra kha ning chju cit cua ban thang:

Tur két qua nodi luc tur phén mém Etabs, ta duoc luc ct 1on nhat 1a: Q=18,89

(KN), Dung lic nay dé kiém tra kha ning chiu cit ban thang nhu sau:
- Bé tong khong bi phé hoai do tmg suét nén chinh:
Qobt = @, Rp, b, hy = 0,3.14,5.1000.100.1073 = 435(kN)
- Kha ning chiu cit cua bé tong duoc xac dinh:
Qpt = 0,5,Ry,b,hy = 0,5.14,5.1000.100.1073 = 725 > 18,89(kN)
Viy bé tong ban thang du kha ning chiu cat, khong can phai tinh toan va bo

tri thém cdt dai,

4.2.4. Tinh dam chiéu nghi

qQ3

u LTI NS

b L LT

B " —B A
!

A

Hinh 4.9: So do tinh dam chiéu nghi
4.2.4.1. So b chon tiét dién

Chon chiéu cao dam chiéu nghi hgen = 500 (mm)
Chon bé rong dam chiéu nghi baen = 100 (mm
4.2.4.2. Tai trong tac dung
Dam chiéu nghi 1a dim gy khuc, so do tinh 13 dam don gian,nhip tinh toan 13

khoang cach gitra hai truc cdt, chiu tdc dung cua:
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e Doan AB:

Trong luong ban than dam: gd = bd(ha — hs),n,y» = 0,1.(0,5 - 0,13).1,1.2500
= 101,75 (daN/m)

Trong lugng tudong xay trén dam: gt = by,hy,n,ye= 0,1.(11,5-8,75).1,1.1800
= 544.,5 (daN/m)

Do ban thang truyén vao, 13 phan luc cta cac gbi twa tai A ctia vé 1 dugc quy vé

dang phan bd déu: =2 = 1754 (daN/m)
O =gd+ gt + Ra =101,75 + 544,5+1754= 2400,25 (daN/m)
e Doan BC:
Trong lugng ban than dam:

_ bd(hd_ hs),n,yb _ 0,1.(0,5-0,13)1,1.2500
cos 0,89

Jd = 111,33 (daN/m)

Trong lugng tudng xay trén dam:

g =byhunye= 0,1. 2222270111800 = 415,8 (daN/m)

Do ban thang truyén vao : q;, = 1102:91'2 = 1516,85 (daNm/m)

J2 =Qd+ 0t +qp =111,33 +415,8 + 1516,85 = 2043,89 (daN/m)
e Doan CD:

Trong lwong ban than dam: gq = bg(ha — hs),n,y» = 0,1.(0,5 - 0,13).1,1.2500
= 101,75 (daN/m)
Trong luong tudng xdy trén dam: g = by,hy,n,ye = 0,1.( 11,5 -9,75).1,1.1800
= 346,5 (daN/m)
Do ban thang truyén vao, 1 phan luc cia cac gdi tua tai A ciia vé 1 dugc quy vé

dang phan b déu: % = 1754 (daN/m)

g3 =Qd+ gt + Ra =101,75 + 346,5 + 1754 = 2202,25 (daN/m)
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4.2.4.3. Ngi lwc dam chiéu nghi,

Hinh 4.10: Biéu d6 momen dam chiéu nghi cau thang
4.2.4.4. Tinh c6t thép dam chiéu nghi

a) Tinh c6t thép doc
Bang 4.4: Bang tinh cot thép dam chiéu nghi

., Mmax b h a As , Asc o
Vi tri Om & Chon thép
(kNm) | (m) | (m) | (m) (mm?) (mm?) | (%)
Nhip | 31,107 | 0,1 | 0,5 | 0,04 | 0,11 | 0,11 | 253 2916 402 | 0,87

b) Tinh cbt thép dai
Kha nang chiu cit cia bé tong :
Qbt = 0,5Rnibho = 0,5.1,05.100.460.103 = 24,15 (KN) > Qmax = 15,89 (kN)

Vay bé tong du kha ning chiu cat, khong can phai tinh toan cét dai, b tri cot dai

theo cau tao
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CHUONG 5. TINH TOAN KHUNG TRUC 5

Stary8
B18 B12 B6
™ o (5=} ~
o~ - .- -
o o o (&
Story7
B18 B12 B6
™ w w ~
o™ - - A
o [} (3} o
Story6
B18 B12 B6
™ o < ~
o~ - . -
o o o o
Storys
B18 B12 B6
™ w w ~
™ -— — -
e Q0 (& o
Storyd
B18 B12 B6
™ 0 [t=3 ~
~ - . -
o (5} o (5}
Story3
B18 B12 B6
™ el w0 I~
™ - et -
O o o o
Story2
B18 B12 B6
™ o 0w r~
™~ .- . -
o (3} (& (&
Story1
1 B18 B12 B6
An 0 © ~
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B — Base
(ai] v o dE th

Hinh5.1: So d6 khung truc 5
5.1. Tai trong thang diéng

5.1.1. Tinh tai san

Ot :Znixﬂ/ixgi

i=1
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Trong d6 7, (KN/m®): trong lugng riéng cta vat liéu thi i,
n.: hé s6 do tin cdy cua tai trong 1dy theo TCVN2737-2023,
S : Bé day cua 16p thir i
Bang tinh tai trong tiéu chuan va tai trong tinh toan nhu bang tinh toan trong luong
ban than céac 16p & phan tinh toan san,
5.1.2. Tinh tai tac dung 1én dim bién

Bang tinh tai trong twong nhu bang tinh toan trong lugng twong & phan tinh toan san

5.2. Tai trong ngang
5.2.1. Tai trong gié
Theo muc 8,2 cua TCVN 2737:2023, gia tri ti€u chuan W tai do cao z dugc xac dinh

theo cong thuc sau:

W =12xW,xkxc)x(G; xI)

Trong do6:

+ 1,2 1a hé s6 chuyén ddi ap luc gio tir chu ki 20 nam 1én chu ky lap chuan
50 nam

+ Wo 14 4p luc gié co ban tuong Gng voi van toe gié co ban Vo ¢ d6 cao
10 m so v&i mit dat 1y trung binh trong khoang thoi gian 3 gidy, bi vuot trung binh mot
lan trong 20 nam, twong ing voi dia hinh dang B, tinh béng daN/m2 , xac dinh theo 8,3
(Wo =95 daN/m?)

+k 12 hé sd ké dén su thay doi ap luc gid theo do cao va dang dia hinh tai

do cao z, xac dinh theo 8,4.

2/a

Z ,

k= 2,01[Z—J vol1 o =9,5, zg= 274,32 (m0=) doi v6i dia hinh B
g

+ ¢ 1 hé s6 khi dong, xac dinh theo 8,6.

+ Gt 1a hé sb giat xac dinh theo 8,12, Trudong hop véi két cau "mém" (co
chu ky dao dong riéng co ban thir nhat T1 > 1 s) thi Gf duoc xac
dinh theo 10.2.7.3

+ lw 14 hé s6 tim quan trong khi tinh tai trong gié, phu thudc vao mirc do

quan trong ctia cong trinh (cap cong trinh xay dung), xac dinh theo 8.13
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Cén xét tac dong cua giod vao cong trinh theo 4 hudng: Hudng doc nha (hudng X+

va X-) va huéng ngang nha (huéng Y+ va Y-), Xay dung mo hinh tinh két ciu nha cao

tang noi trén trong hé truc Oxyz, xac dinh cac truong hop gio tinh theo phuong ngang
va doc theo cac hudng dan trong TCVN 2737:2023

Huon, ) Chicu | He Sé Ap luc gio Was.10 Bé ron; i Wirc | irr
hubng | e | cao | chuyén | 2P 1Y€ 80 |@an/m2) (BETONE) ol o L 6 [ wm2 | KN | kN
doén gid s 3. Cco SO don gid
tang doi W, (daN/m2
Yt
2 5 0.852 1.25 1.065 | 19.7 0.87 (0.8 0917 | 0.680 | 66.97| 140.64
3 4.2 0.852 1.25 1.065 | 19.7 [ 0917 [ 0.8 |10.917 | 0.717 | 59.29| 124.52
4 3.8 0.852 1.25 1.065 | 19.7 100 |08 (0917 | 0.784 | 58.68| 123.22
Phuong Y| 5 3.8 0.852 1.25 1.065 | 19.7 1.06 | 0.8 (0917 | 0.828 | 62.01| 130.23
6 3.8 0.852 1.25 1.065 | 19.7 1.12 |1 0.8 (0917 | 0.875 | 65.52| 137.6
7 3.8 0.852 1.25 1.065 | 19.7 1.13 | 0.8 (0917 | 0.883 | 66.11| 138.83
Mai 3.7 0.852 1.25 1.065 | 19.7 1.16 | 0.8 10917 | 0.907 | 66.08| 138.76
2 5 0.852 1.25 1.065 | 29.8 0.87 (0.8 ]0.917 | 0.680 | 101.3| 212.74
3 4.2 0.852 1.25 1.065 | 29.8 [ 0917 (0.8 |0.917 | 0.717 | 89.69| 188.36
4 3.8 0.852 1.25 1.065 | 29.8 1.00 |08 (0917 | 0.784 | 88.76| 186.4
Phuong X| 5 3.8 0.852 1.25 1.065 | 29.8 1.06 0.8 [0.917 | 0.828 | 93.81| 196.99
6 3.8 0.852 1.25 1.065 | 29.8 1.12 | 0.8 (0917 | 0.875 | 99.12| 208.14
7 3.8 0.852 1.25 1.065 | 29.8 1.13 | 0.8 [0.917 | 0.883 100 210
Mai 3.7 0.852 1.25 1.065 | 29.8 1.16 | 0.8 [0.917 | 0.907 | 99.95| 209.91

5.3. Xac dinh tai trong dong dat

Tai trong dong dat ta c6 thé tinh theo hai cach:

Bang 5.1 Bang tinh tai trong gio tinh

*Cach 1: St dung phan mém dé phén tich dong dat theo phuong phap phd phan tng,

(Luc dong dét va to hop ndi luc do cac dang dao dong khac nhau gay ra dugc cong trinh

tu tinh),

*Cach 2: Tinh toan tac dung ciia dong dat bang phuong phap pho phan tng, (Tinh

ra luc, ro61 gdn vao mo hinh cong trinh)

5.4. T6 hop tai trong

5.4.1. Phwong phap tinh toan

Té hop tai trong duoc xac dinh dya trén TCVN 2737 — 2023.

5.4.2. Cac trwong hop tai trong

Céc truong hop tai trong xay ra doi v6i cong trinh

+ Tai trong ban than cong trinh: Dead Load (DL)

+ Tai trong hoan thién va tuong: Super Dead Load (SDL)
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+ Tai trong tam thoi (hoat tai) : Live Load (LL)

+ Tai trong gi6 tinh phuong X(WX)

+ Tai trong gi6 tinh theo phuong Y(WY)

5.4.2.1. T6 hop tai trong

Badng 5.2: Bang t6 hop tdi trong co bdn theo TCVN 2737:2023

Tai trong Tinh Hoat | Gio X | Gio-X GioY Gi6 -Y
T6 hop tai tai
TH1 1 1
TH2 1 1
TH3 1 1
TH4 1 1
TH5 1 1
TH6 1 1 0,9
TH7 1 1 0,9
TH8 1 1 0,9
TH9 1 1 0,9
TH10 1 0,9 1
TH11 1 0,9 1
TH12 1 0,9 1
TH13 1 0,9 1
BAO = ENVELOP(TH1,TH2,TH3,...,,,TH12, TH13)

5.5. Két qua ndi luc, chuyén vi

5.5.1. N§i luc

St dung phan mém ETABS dé tinh toan ndi luc. Nhép tit ca cac tai trong da tinh

toan & phan trén vao chuong trinh dé tinh toan.

5.5.2. Chuyén vi

Theo bang M4 TCVN 5574:2018 chuyén vi ngang tai dinh cong trinh tinh theo

phuong phap dan hoi phai thoa man diéu kién sau:
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fe
500

Trong do:
+ f: chuyén vi 16n nhit theo phwong ngang tai dinh cong trinh.

+h : chiéu cao cong trinh tinh tir mit moéng, dé an toan khi thiét ké chon

chiéu cao cong trinh tinh tir mit dét ty nhién, h = 31,3(m)

Chuyén vi ngang 16n nht tai dinh cong trinh duoc xuét tir mé hinh ETABS tng véi
t6 hop CVDINHX va CVDINHY, két qua chuyén vi ngang 16n nhit duoc théng ké trong

bang sau.

Bdng 5.3: Chuyén vi ngang I6n nhdt theo 2 phwong

T6 hop Max f=Jui+u’

CVDINHX -0,045

0,062

CVDINHY -0,043

Ap dung bai toan ta c6:
f=10,062 < 513 _ 0,0626
YT 5000

Két luan: Cong trinh thoa man diéu kién chuyén vi dinh

SVTH: Tran Thi Thanh Hién GVHD: TS.Vii Huy Céng — ThS. Pham Ly Triéu 69



.‘ .
.28.2145 3 27, 394e|" 230.85 g 7 0067
o™ <
8 ~
45 4406 ¥ 31578 - -
~ r-
-31.3202 g:nzzzoo : g -£.0987
40.9141 -277.08 8.240%
.24 475 3 3 203.5346 o748} fg 0.8721
33,8243 -2710 c*’;z 3
’~ 2
-19.3805 t;s 7404 45323
26.1325 255.11€ -5.3314
i Q
-11.8512 & 133.8083 $ 103823
15.8472 238 7€ -132.6221
| S
N - h -3
3 134.4488(5 142.1007 189142
-0.8053 -208.7677| 1772849 259128
- T -— b (5]
14.4058 3 123.0%| 1162162 3 30,5431
~ A i : o
=
2§ § g
-20.0039 -150.7C84| -126.50c8 .38 485¢
\ -
2581 S 11423737'3 95.8893 3 3000
- 8 g 2‘
-10.7209 9 -84 532 m-18.3358

SVTH: Tran Thi Thanh Hién

Hinh 5.2: Biéu d6 momen

GVHD: TS.Vii Huy Céng — ThS. Pham Ly Tridu

Stary8

Story7

Story@

Story5

Story3

Story2

Story1

70



Thiét ké két cau tru sé lam viéc Toa dn nhén dén qudan Thanh Khé, thanh phé Pa Ning

|
g ge 8
o 2 Bl
23013 .13317§3 162148 0.6482
|
fe )
218888 1452487 |8.128,0834 37419
; BB
@ie o [8
17,6048 -144 £05%|_127 4088 02543
g §.§ &
13795 1386287 -nosﬁ 2289
7 B2 §F
8.335 128 c71§ ﬁ-i 112728 -7.2741
g £
b el2
-0.0227 -100 23837 -86.34§ -12.1158
8 R  §F
o gg ~
.7.043 837183 -53, 930% -15.3397
I
A
-13.4588 -66.34 :L% -55. 2353 -21.6022
4 Y

SVTH: Tran Thi Thanh Hién

Hinh 5.3: Biéu do lyc cat

GVHD: TS.Vii Huy Céng — ThS. Pham Ly Tridu

Story8

Story7

Story®

Story5

Story4

Story3

Story1

71



Thiét ké két cau tru sé lam viéc Toa an nhén dén qudn Thanh Khé, thanh phé Pa Ning

5.6. Tinh toan cau kién khung truc 5
5.6.1. Tinh toan dam khung truc 5
5.6.1.1. Tinh toan cdt thép doc
Tinh toan c6t thép theo bai toan ciu kién chiu udn, dat cot don.
T6 hop tinh toan cdt thép dam 1a t6 hop bao duoc 1ay tir mo hinh ETABS.

Tinh toan cbt thép dam theo 2 truong hop: tinh toan tiét dién chit nhat (2 dau dam

chiu momen 4m), tinh toan tiét dién chir T (gitra nhip ddm chiu momen duong).

Trinh ty tinh toan dam tiét dién hinh chir nhat duoc trinh bay twong tu, O phan nay

chi dé cap dén phan tinh toan dam tiét dién chit T.
Str dung bé tong cap do bén B25 c¢6 Ry = 14,5(MPa), Ryt = 1,05(MPa)
C6t thép doc str dung CB400-V ¢ Rs = Ry = 350(MPa)
Cbt thép dai sir dung CB240T ¢ Rs = Rse = 210(MPa), Rsw = 210(MPa)

Xéac dinh chiéu dai ban canh chiu nén tiét dién chir T cia dam san toan khoi:

b, =b+2S,

Trong do:

b - bé rong tiét dién dam dang tinh toan

St - bé rong mot bén cua ban canh dam, duoc xac dinh nhu
Sau:
. (L :
S < mln(—°;6th
6

Trong do:

Lo - nhip tinh todn dam
h's - chiéu day ban canh dam (chinh bang chiéu day san)
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Hinh 5.4: Xdc dinh bé réng canh chiz T

Gia thiét khoang cach mép ngoai tiét dién dén trong tam cbt thép chiu kéo agt
Chiéu cao 1am viéc thuc té: ho = h — agt. He s6 diéu kién 1am viéc vv»=1,0

Xéc dinh momen cua ban cénh, trng véi truong hop truc trung hoa qua mép gitra

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

M; =v,R,bh; (h, —0.5h;)

b b
# . ’ s 1 #
R b R b
y e = 1 b o - - - 3 Y B 3
= ” = o= ! ; =
N ' [ \ e £
........ % =
= =
M gh M M gh |
Ag ' R Ag ) RAg
| e o ey - e o s o
b b
’ ’ ’ ’

Hinh 5.5: So do iing sudt ding dé tinh tiét dién chiv T
Truong hop 1: Néu M < Mg thi truc trung hoa qua canh, viéc tinh toan giéng truong
hop tiét dién chit nhat, nhung tinh toan véi tiét dién (b’exh).

Trinh ty tinh toan: by = b + 2s¢

Gia thiét a,

Co Ry, Ry
0,8

éR:HRS/ES

véi g,,= 0,0035 (Bé tong c6 cap do bén B60 tré xudng)

€p2
ag =& - 015§R)
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Kiém tra diéu kién han ché : diéu kién xay ra pha hoai déo, g suét trong c6t thép dat
dén Rs

M

Oy =—— <
R,.b,.h’

xR

Néu a, > o thi phai dat c6t thép kép

A, - M —(xRRbbhg
R.(h,—a)

— iRRbbhO + Rsc AS
R R

S S

AS

Xac dinh cac hé sb
t=1—/1-2a,
C :0,5(1+1/1—20cm)

Dién tich cdt thép xac dinh theo cong thirc :
A M
P ReGhg

Kiém tra ham luong cbt thép theo dicu kién

Achon ,Y R
- =01%<pu=—-< b_b
M min u bho Er R

S

Trudng hop 2: Néu M > M thi truc trung hoa qua sudn, lic nay phan bé tong chiu

nén gdm canh va sudn, Truong hop nay phai tinh tiét dién chir T.
Xéc dinh hé 86 &r twong tu nhu trén.
Xéc dinh hé s :
_ M-R, (b',—b)h.(h, —0,5h;)
" R,.b.h?
f=1- T 20,

Dién tich cdt thép xac dinh theo cong thirc:

_ &rpRybhy +7,R, (b, —b)h.
) R

S

A
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Néu o,,> o, thi phai dat cbt thép chiu nén Ag

Kiém tra ham lugng cbt thép theo diéu kién:

Achon Y R
- =01%<pu=—-< b_b
M min u bho Er R,

5.6.1.2. Tinh to4n cot thép dai

Tinh toan thép dai cho dam chiju luc cit 16n nhat tai géi Q = 248,95kN va tai gilra
nhip Q = 65,55 Kiém tra diéu kién:

Kiém tra kha nang chiu cat cua bé tong:

(szRbtbh(z)
<Q, =-hz b0
Qmax b C
Q.. =2,5R,,bh, >2Q, 2Q,,, =0,5R,,bh,

_ o,,R,bh2  15.1,05.0,1.40.55

= 231(kN)
C 82,5

Qs

Két luan: Bé tong khong du kha nang chiu cat, can tinh toan thép dai cho dam tai
goi.

Chon dudng kinh thép dai @8(Asw = 50,26mm?), s6 nhanh dai n = 2

Ving thép dai gan gbi tya L/4 :

h = 600mm => s.; < min(300mm; ho/2) = 275(mm)

Chon budc dai @8a100mm bd tri trén doan L/4 & 2 doan dau dam.

Ving thép dai & nhip dim

h = 600mm > 300mm => s, < min(3h/4;500mm) = 450(mm)

Chon budc dai @8a250mm b tri & doan giira dAm va chon budc dai @8al00mm tai
L/4 nhip.

Kiém tra lai diéu kién kha nang chiu cat ctia dam khi bo tri ¢t dai:
Q S Qb + st

Trong d6: Qsw 14 luc cit chiu bai cdt thép ngang trong tiét dién nghiéng, duoc xac

dinh theo cong sau:

QSW = (pSWqSWC
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Véi:

@sw - hé $6, ké dén su suy giam ndi lec doc theo chiéu dai hinh
chiéu cua tiét dién nghiéng c, 1ay bang 0,75

Qsw - luc doc trong cbt thép ngang trén mot don vi chiéu dai ciu
Kién, duoc xac dinh nhu sau:
_RG,A (170.107%).(2.50, 26)

SW__SW =0,17(kN/ m)
S 100

w

A
C 1a chiéu dai hinh chiéu, liy khong nho hon ho va khong 16n hon
2ho
Suy ra luc cét Qsw = 0,75%0,17x825 = 105,18 (kN)
Kiém tra diéu kién chiu cit cua dam:

Q =248,95(kN) < Q, +Q,,, = 231+105,18 = 336,18(kN)

Két luan: Dam dam bao kha niang chiu cit.
5.6.1.3. Tinh toan doan neo, noi cot thép
Chiéu dai doan neo, ndi cdt thép dugc xac dinh theo TCVN 5574:2018 ¢ muc 10,3,5
va 10.3.6
e Chiéu dai doan neo:
- Xac dinh chiéu dai neo co so:

RA, 0,25Rd,
Rbondus Rbond

L. =

0,an

= 24,76ds

R ,,q - cuOng do bam dinh tinh todn ctia cbt thép véi bé tong, véi gia thiét
12 36 bam dinh nay phan bb déu theo chiéu dai neo, va dugc xac dinh theo cong

thirc:
Rood =MM.Ry, =2,5.1.1,05 = 2,625(MPa)
n,1ahé s6 ké dén anh huong cua loai bé mit cdt thép, n,=2,5 véi cdt thép

khong g suat trudc, cot thép can nong c6 gan va cot thép gia cong co nhiét co

gan.
1,14 hé s6 ké dén anh huong ciia c& duong kinh cbt thép,n,= 1 dbi voi

cot thép c6 duong kinh <32mm.
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- Xéc dinh chi€u dai neo tinh toan yéu cau:

As cal
L_=oalL ‘

an 0,an
b As,ef

L,, =1.24,76d, = 24,76d,
e L, >(15d,;200mm;0,3L,,,)

Trong do6: o 1a h¢ s6 ké dén anh hudng cua trang thai rng suat ciia bé tong
va cua coOt thép va anh hudng cua giai phap cau tao vung neo cua cau kién dén

chiéu dai neo.
a=0,75 : d6i v6i cot thép chiu nén,
a=1 :ddivéicot thép chiu kéo
Véi cbt thép chiu nén: L, =0,75.24,76d_ = 20d,
V6i ¢t thép chiu kéo: L, =1.24,76d, = 25d,
e Chiéu dai doan ndi:

Céc mdi noi cot thép thanh chiu kéo hodc chiu nén phai c6 chiéu dai noi chong

khong nho hon gia tri chiéu dai Liap x4c dinh theo cong thirc

_ L As,cal
lap = 0,an A

L

s,ef
Trong d6: L, la chiéu dai neo co so, xac dinh & trén,
o 12 hé s6 ké dén anh hudng clia trang thai tng suat ciia c6t thép thanh,
giai phap cu tao ciia cdu kién trong viing ndi cac thanh thép, s6 luong thanh thép dugc

nbi trong mot tiét dién so voi tong sb thanh thép trong tiét dién nay, khoang cach giira

cac thanh thép duoc nbi.
o= 1,2 dbi v6i cdt thép chiu kéo
o= 0,9 ddi véi cdt thép chiu nén
Véi cdt thép chiu kéo: Lisp = 1,2,24,76ds,1 = 30ds
Vi bt thép chiu nén: Liap=0,9,24,76ds,1 = 25ds
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5.6.2. Tinh toan cot khung truc 5
5.6.2.1. Xac dinh diéu kién tinh toan

Ta tinh toan cho timg bo 3 ndi luc N, My, My cho tat ca cac t6 hop noi luc(trir to hop

Bao) va chon luong thép 16n nhit dé bb tri cho ca cot.
Cot thép tinh toan dugc dat theo chu vi cta cot.
5.6.2.2. Tinh toan cdt thép doc
e Nguyén tic tinh toan:
Dung phuong phap gan ding dua trén viéc bién doi truong hop nén léch tam xién

thanh nén léch tam phang tuong dwong dé tinh cét thép.

Sax

|
o| £ ] e
, %_____|____
|
|

Tom,

Cx

i

Hinh 5.6: So do tinh todn cot

e Trinh tu tinh toan

Buée 1: Kiém tra diéu kién dé ap dung phuong phap nay: 0,5 < % <2véi Cy, Cy

y

1an luot 1a canh cua tiét dién.

Cot thép dugc dat theo chu vi, phan bd déu hodc mat do cdt thép trén canh b co thé

16m hon.
Budc 2: Tinh toan anh huong cua ubn doc theo 2 phuong:

Chiéu dai tinh toan: 1, =1, 1, =y |

v loy

o ) | C on Cy
Do 1éch tAm ngau nhién: e = max(=2-;—=;10mm); €, = Max(—=;—=;10mm
> 6 sau o (500° 30 )i Cy (500' 30 )
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M

y

Ty

D¢ 1éch tinh hoc: e, = %; e

D0 1&ch tinh toan: eox = Max(€ax;1x) ; €oy = Max(Eay;E1y) ;

|
D6 manh theo hai phuong: A, = o Ay = —
0,288C, 0,288C

y
Theo TCVN 5574:2018 :

+Néu A< 14 thi n =1 (b6 qua anh hudng ciia ubn doc)

2

+ Néu L >14 thin = 1= trong d6 N, =

1-— 0
N

cr

dugc quy dinh trong muc

8,1,2,4,2 TCVN 5574:2018,
Momen uén tang 1én do ubn doc : M, =Nn g, ; M, = Nn,e,,

Budc 3: Quy d6i bai toan 1éch tim xién thanh bai toan 1éch tam phang tuong duong:

. M M| . .
Néu CX >C—ythih=Cx,b:Cy, M. = MX’ Mo = My,ea:eax'l' 0,26ay

X y

. M, M . .
Néu C—y>C—Xthih:Cy, b:Cx; M1 = My’ Mo = Mx,ea:eay+o,zeax

Yy X
Budc 4: Tinh toan dién tich cbt thép
Gia thiét chiéu day 16p dém a, tinh h0 = h —a; Z = h — 2a, Chuan bi cac sd liéu Rb,

Rs, Rsc, &r nhu ddi v6i trojong hop nén 1éch tim phang, Tién hanh tinh toan theo truong
hop dit cot thép dbi xing.

N
R,.b

Xac dinh x1 =

+ Khi x1 < hp thi m, =1— 0.6x,

0
+ Khi x1 > hothimg =0,4

= Tinh momen tuong dwong (d6i nén léch tim xién ra nén léch tim phang)

° M:M1+mo|\/|2%

SVTH: Tran Thi Thanh Hién GVHD: TS.Vii Huy Céng — ThS. Pham Ly Triéu 79



Thiét ké két cau tru sé lam viéc Toa an nhén dén qudn Thanh Khé, thanh phé Pa Ning

D9 léch tam tinh toan: e = eo,nt+ h/2 —a; 0o = Max(ea; €1); e, = %

Kiém tra truong hop 1éch tim:

Truong hop 1: Nén léch tam rat bé khi € =—2 < 0,3 tinh toan gan nhu nén dung tam,

j|m
o

0

1

Hé s6 d6 léch tam: A, =
(0,5-¢)(2+¢)

(1-o)e
0,3

Hé s6 udn doc phu thém khi xét nén dung tam: ¢, = ¢ +

Khi A <14 1dy = 1; khi 14 < < 104 thi ldy A theo cong thirc:
¢ = 1,028 — 0,00002882 2 — 0,0016A
M—7/bRbbh

Dién tich toan bo cbt thép A, = P
Rs - Rb

Truong hop 2: Khi ¢ = E—O > 0,3 ddng thoi x1 > &r ,ho tinh toan theo truong hop

0

nén léch tam bé.

Xac dinh chiéu cao ving nén x: x =| &, + l_E“RZ h,vdi g, =¢,/h
1+ 50¢;

, Ne —R,bx(h, — )
Dién tich toan bo cét thép A, = = 2 véik=04

Truong hop 3: Khi ¢ = E—O > 0,3 dong thoi x1 < &r ,ho tinh toan theo trudng hop
0

nén léch tam 16n.
Dién tich toan bo cdt thép tinh nhu sau:

N(e+0,5%,~h,) .

Ast =
kRSZa

k=0,4

Khi tinh duoc cbt thép, tinh ham lugng cbt thép: p = %

SVTH: Tran Thi Thanh Hién GVHD: TS.Vii Huy Céng — ThS. Pham Ly Triéu 80



Thiét ké két cau tru sé lam viéc Toa dn nhén dén quan Thanh Khé, thanh phé Pa Ning

Kiém tra diéu kién: u_, <pu<p, ..
Trong d6 w,,;, 1y theo dd manh cho theo bang sau( Theo TCVN 5574:2018)

Bang 5.4: Bang gia tri p,,

IO

) =-0
h <5 >25

Hmin 0,1% 0,25%

Wpnax Khi can han ché viéc str dung qué nhiéu thép nguoi ta lay Hpax = 3%, Pé dam

bao su 1am viéc chung giira thép va bé tong thuong 1y Wpax = 6%0
5.6.2.3. Tinh to4n cot dai

Cot dai trong cot duoc tinh twong tu nhu cot dai trong dam, Theo hai phuong ta

chon tai vi tri cOt ¢6 luc cit 16n nhéat tinh cdt dai cho cot khung truc 2
Xét cdt tryc 2 — C10 tng k¥ thudt c6 lyc cdt 16n nhat |Q  =184,21kN, c6

IN| = 776,39KkN

Cot (400x400) tinh cho toan bo cot, Gia thiét a= 50mm — ho = 400 - 50 = 350(mm)
Kiém tra kha ning chiu cit cta bé tong:

(szRbtbh(z)
<Q, =-hr b0
Qmax b C

Qe =2,5Rbh; 2Q, >2Q,;, =0,5R bh,

_ ¢,,R,bh 15.1,05.0,1.40.35%

Q, C 50

=154,35(kN)

Két luan: Bé tong khong du kha nang chiu cit, can tinh toan thép dai cho cot

Chon dudng kinh thép dai @8(Asw = 50,26mm?), s6 nhanh dai n = 2

Chon budc dai @8a250mm b tri cot dai cho cot.

Kiém tra lai diéu kién kha nang chiu cat ciia dam khi bd trf ¢t dai:
Q=<Q,+Qy,
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Trong d6 Qsw 12 luc cit chiu boi cbt thép ngang trong tiét dién nghiéng, duoc xéac

dinh theo cong sau:

QSW = (pSWqSWC

Trong do:
@sw - hé $6, ké dén su suy giam noi lec doc theo chiéu dai hinh
chiéu cua tiét dién nghiéng c, 13y bang 0,75
Qsw - luc doc trong cbt thép ngang trén mot don vi chiéu dai cau
Kién, duoc xac dinh nhu sau:
_R,A (170.107%).(2.50, 26)

s _ = 0,085(kN / m)
s 200

w

qSW

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

Suy ra lyc cit Qsw = 0,75%0,085x500 = 31,875 (kN)

Kiém tra diéu kién chiu cat cua dam:

Q =184,21(kN) < Q, + Q,,, =154,35 + 31,875 =186, 225(kN)

Két luan: Dam dam bao kha nang chiu cit,

Toan bd bang tinh cot thép dam cot khung truc 5 dugc thé hién ¢ PHU LUC 1
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CHUONG 6. THIET KE MONG KHUNG TRUC 5

6.1. Piéu kién dia chat cong trinh

6.1.1. Pia tang

Cong trinh toa lac duong Tran Xuin Lé, Quin Thanh Khé, TP Pa Néng

Theo két qua khao sat thi dit nén cong trinh gdbm c6 cic 16p khac nhau, Do d6 dbc

cac 16p nho, chiéu day kha dong déu nén mot cach gan dung c6 thé xem nén dat tai moi

di€ém khac nhau ctua cong trinh c6 chi€u day va cau tao nhu mat cat dia chat dién hinh,

Can ctr vao két qua khao sat hién truong va két qua trong phong thi nghiém, dia tang

ctia cong trinh c6 thé chia thanh cac 16p dat chinh sau

Bang 6.1: Chi tiéu co Iy ciia ddt nén

Dung

Dung

bo

. Dung | , Chi | Goc | Luc | Mo dun
Bé | trong | trong am . . , »
trong sO |n0ima| dinh |[tOng bién
day| tu kho . 2 tu ) .
Lép Tén dat hisn day noi hign SPT | sat ket dang
Hi Ty Vs Yoo | W Nao ® Cu E
(M) |[KN/m3| KN/m? | KN/m3 | (%) (°) |KN/m?| KN/m?
Pat dap: sét pha
mau nau doé - xam
sam, 1an dam san,
DD |trang thai déo mém,|1,8| 18,25 | 14,98 | 9,75 [21,86| 6 |13°36'| 12,4 | 11250
Sét pha mau xam
sam, xam den,
Trang thai déo
1 mém, 1,0/18,07| 13,30 | 9,7 [3590 4 |05°29'| 11,3 4230
Cat bui, mau xam
sam- xam xanh-
xam vang 1an it bot
sét, Trang thai bao
hoa nuée, Két cdu
2 x6p, 6,7| 18,39 | 14,63 | 9,01 [25,72| 7 |26°04'| 1,2 7880
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Cat min, mau xam
xanh - xam sam,
Trang thai bao hoa
nudée, Két cau x6p
3 — chat vura, 6,0/ 18,65 | 15,05 | 9,25 |24,08| 9 |29°26'| 0,7 9710

Sét mau xam — xam
xanh, Trang thai
4 déo mém, 5,2118,23 | 13,51 9,2 (3493 8 | 8°06' | 15,0 11150

Cat pha mau xam
xanh, xen kep sét
5 |pha, Trang thai déo,|7,1| 18,94 | 15,15 8,6 [2501| 6 |15°21'| 8,3 7650

Sét pha, mau dom
den — d6m trang,
14n dam san (san
pham da phong hoa
hoan toan), Trang
6 thai cung, 1,2 20,41 | 17,42 9 |17,15] 52 |26°18'| 32,4 | 48390
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6.1.2. Lwa chon mit cit dia chat dé tinh méng

{2) Cat bui m3u xamsam

A4
q .

” : 15.5m
(3) Cat min mau xam N . ;
CEEEEEEEE B R R A A A AR R R E
N =
’n pHoHdoHoHoHoHdoHoBoHodoHodoHoEoHodn uc
,u pHoHoHoHoHnHoHoHoRodoHoRoHoHoHoHo uc
;: pHoHaoHoHoHoHoHoHoHoHoHoHoRoHoHeHa uc
rHeHAaMHAadsHsHpHoHoHoHoHoHoHoHoHoHoHaHo -J;-‘u m
h(4) Dats&t mauxama [=

I +Z.Bm
(5} Dat cat pha mau xam

E(G)D&sétpt'am’éudémden-démtrég — ‘4;

Hinh 6.1 MGt cat dia chat cong trinh
6.1.3. Lwa chon gidi phap mong

Vi céac diéu kién vé dia chat néu trén dugc kién nghi cac van dé ky thuat sau:

- Khong nén sir dung méng nong dé thiét ké cho cong trinh.
- Cong trinh nén st dung phuong 4n mong coc ( coc ép, coc khoan nhoi ) voi cac
hang muc ctia cong trinh.

Vi diéu kién k¥ thuat hién nay, ca hai phuong 4n méng déu c6 ddy du cac thiét b
can thiét cho viéc thi cong moéng,Coc ép thi cong don gian hon nhung giy chin dong
lam anh huéng dén cac cong trinh xung quanh va thudng gap cac su cd trong qua trinh
thi cong do gip phai da ngdm, khong thé ép qua cac 16p dat cimg hay dat cat...Coc
khoan nhdi thi c6ng phtc tap hon coc ép nhung c6 thé thi cong qua cac 16p dét cung, it
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gip su ¢ trong qua trinh thi cong va khong gy chan dong anh hudng dén cong trinh
xung quanh, Va trong diéu kién hién nay coc khoan nhdi da trd nén thong dung & nudc
ta nén k§ thuét thi céng ciing duoc cai tién nhiéu va c6 may moc hién dai giup cho viée
thi cong nhanh hon va chinh xac hon tranh nhitng rii ro xay ra trong qua trinh thi
cong, Do chinh xac cua coc khoan nhdi theo phuong thing dimg cao hon so véi cong
ngh¢ ép coc, vi qua trinh €ép coc dé bi gay coc, coc nghiéng, 1&ch tim coc ...

= Nén ta chon phuong 4n coc khoan nhdi cho cong trinh nay.
6.2. Thiét ké méng
6.2.1. Vit li¢u lam mong
Bé tong cap d6 bén B30: R, = 17MPa,R,; = 1,15MPa,E, = 32,5 x 103MPa
Thép CB400V: Ry = Ry, = 350MPa,Ry,, = 280MPa,E; = 200000MPa
Thép CB240T: Ry = Rg. = 210MPa,Ry,, = 170MPa,E; = 200000MPa
6.2.2. Xac dinh tai trong truyén xuéng méng
Trong d6 4n tién hanh tinh toAn méng chung cho khung truc 5
e Tinh méng cot gitta M1

Vi mit méng M1 ¢6 so d6 tinh phitc tap nhat nén ta chon méng nay dé tinh trong

dd 4n cu thé nhu sau:
Mong cot bién C1: M1 (Truc 5 giao Truc B )
6.2.2.1. Tai trong tinh toan
Tai trong tinh toan dugc sir dung dé tinh toan nén méng theo TTGH 1.

Xéc dinh tai trong tinh toan dé tinh toan cho moéng, ta xuét tir phan mém Etabs voi
céc t6 hop tinh toan tirt THCB1 dén THDB14.

Dung tai trong tinh toan dé kiém tra stc chiu tai cua coc, kiém tra xuyén thung, luc
cat cho dai mong, tinh cét thép cho dai coc.

Theo ding nguyén tac tinh toan va thiét ké mong coc, phai chon tat ca cac cap noi
lyc dé tinh toan va kiém tra, Tuy nhién dé don gian trong tinh toan, trong pham vi d6

an, sinh vién chi st dung céc cdp td hop ndi luc sau dé thict ke:
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Bang 6.2: Truong hop tinh mong

Té) hO’p 1 (Nmax, M va Qtu)

Nmax, Mx, MY! QXa Qy

T6 hop 2 (Mmax, Niw va Qu)

N, Mxmax, My, QXa Qy

N, Mx, Mymax, QX’ Qy

T6 hop 3 (Qmax, Mur va Niy)

N, Mx, My, Qxmax, Qy

N, My, My, Qx, Qymax

T6 hop ndi luc nguy hiém nhat cho méng dugc loc tir Etabs nhu sau:

Bang 6.3: Truong hop tdi tinh toan méng M1 ( 5-A)

. ‘ 6 | N Mc | My | Q| Q

Cot | Truong hop

hop (KN) | (KN,m) | (KN,m) | (KN) | (KN)

Nmax U10 | 8535,89 | 61,72 17,77 | 39,17 | -58,39

Mimax U10 | 8535,89 | 61,72 17,77 | 39,17 | -58,39

5-B Mymax U3 | 7521,69 | 52,67 | 112,33 | 91,56 | -51,22

Qxmax Uil | 8134,11 | 57,18 | 111,91 | 93,52 | -55,44

Qymax U10 | 8535,89 | 61,72 17,77 | 39,17 | -58,39

Trong tinh todn mong coc, ta thudng chon cip t6 hop 1 (luc doc 16n nhét) dé tinh

todn va thiét ké mong coc, sau do6 lay cac cap noi luc con lai dé kiém tra,

6.2.2.2. Tai trong tiéu chuan

Tai trong tiéu chuan duoc sir dung dé tinh toan nén mong theo TTGH 1I.

Xac dinh tai trong tinh toan dé tinh todn cho mong, ta xuat tir phan mém Etabs véi
cac to hop tinh toan tir THCB1 dén THDBIS5.

Dung tai trong ti€éu chuan dé kiém tra 1in cho mong va kiém tra 6n dinh dat nén

dudi day khdi mong quy ude.

Tai trong tiéu chuan duoc dung dé tinh toan theo trang thai gidi han 11 , dugc xac

dinh bang cach 13y tai trong tinh toan chia cho hé sd vuot tai n=1,15
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Bang 6.4: Truong hop tdi tiéu chuan méng M1 (5-A)

A \ 2 N Mx My QX Qy
Cot | Truong hgp | To hop

(KN) | (KN,m) | (KN,m) | (KN) | (KN)

Nmax Ul0 | 742251 | 53,67 | 15,45 | 34,06 | -50,78

Mimax Ul0 | 742251 | 53,67 | 15,45 | 34,06 | -50,78

5-A Mymax U3 6540,60 | 45,80 | 97,68 | 79,62 | -44,54

Qxmax Uil | 7073,14 | 49,72 | 97,31 | 81,32 | -48,21

Qymax Ul0 | 742251 | 53,67 | 15,45 | 34,06 | -50,78

6.2.3. C4u tao coc va dai
6.2.3.1. So' bd chiéu cao dai méng
Chon dai mong cao 1,9m

Mait dai mong b:;ing vO1 mat san tﬁng ham dé xe tai cao d6 0,00m ( so v&i mat dat
tu nhién)

b4y mong tai cao dd -1,9m ( so voi mat dat tu nhién)
6.2.3.2. C4u tao coc
Chon coc tron c6 duong kinh: d=1,2(m)

Chu vi tiét dién ngang coc: U =t x d = 3,14 x 1,2 = 3,77(m)
’ 2
Dién tich mat cat ngang coc: Ay = T X % = 1,13(m?)

C6t thép trong coc: chon 16420 co:
Tip?

3,14 x 22
Ag=nx——=16X—"———

= 50,27 (cm?)

Chiéu dai doan coc neo vao dai 1a 0,1m
Chon coc tinh tir day dai dén miii coc 1a 27m
Chiéu sau mili coc -28,9m ( so véi mit dat tw nhién)
6.2.4. Swrc chiu tai cia coc
6.2.4.1. Stkc chiu tai theo diéu kién vat liéu
Reagwn) = @(YebYepAbRp + AgRg)

Trong do:
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As - Dién tich mit cit ngang cua cdt thép doc, As= 5,027x103(m?)
Ay - Dién tich mit cét ngang cta coc (d4 trir dién tich cdt thép)
Ay =1,13-5,027 X 1073 = 1,126(m?)
Rb- Cuong do chiu nén tinh toan cua bé tong,
Rse- Curdng do chiu nén tinh toan cua cdt thép,
Yeo- Hé s diéu kién lam viéc cua bé tong ké dén viéc do bé tong trong khong gian
chat hep cua hd va dng vach,y.,= 0,85 muc 7.1.9 TCVN 10304 — 2014

Y b - Hé sb ké dén phuong phap thi cong coc,y'p= 0,7 (muc 7.1.9 TCVN
10304 - 2014
’ Heé sb }Jén doc cua coc: #: véi mong coc dai thép , Coc xuyén qua cac 1op
dat khac nhau , lay ¢ = 1

Stre chiu cho phép theo vat li¢u:

Rc,a(vl) = (p(YCbYI:bAbRb + AGRy)
=1x(0,85x%x0,7x 1,126 X 17 x 103 + 5,027 x 1072 x 350 x 103)
= 13148,94(KN)

6.2.4.2. Swrc chiu tai theo chi tiéu co ' ly

Theo muc 7.1.11 TCVN — 10304:2014
Rea = Rex
Trong do:
Rex - Gia tri tiéu chuan stc chiu tai trong nén, dugc xac dinh theo cac gia tri

riéng strc chiu tai trong nén cuc han Rc,u:

Rc,u =Y (YqubAb +u Z chfili)

Trong do:

Ye=1 - Hé s diéu kién lam viéc cua coc trong dat,

Yeq = 0,9 - Hé s diéu kién 1am viéc cua dat dudi miii coc Bang 4 TCVN
10304 — 2014

Yer = 0,6- Hé s6 diéu kién 1am viéc cua dat trén than coc, liy theo Bang 5 Muc
7.2.3.3 TCVN 10304 — 2014

u - Chu vi tiét dién ngang than coc,

Jb - Cudng d6 strc khang cua dat dudi mili coc, xac dinh theo chi dan 7.2.3.2
TCVN 10304 — 2014.

Ab - Tiét dién mat cat ngang coc (d6i véi truong hop khéng mé rong miii),
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fi - Cudng d6 strc khang trung binh ctia I6p dét thi i trén than coc, lay theo
Bang 3 TCVN 10304 — 2014.
I - bé day cua lop dat thu i.
’ Theo chu thich 1 — Béng 3.‘khi XE’lC’ dinh C}Iémg do fitrén than coc phai chia tung l6p
dat thanh cac 16p phan to dat dong nhat day toi da 2(m).

Cuong do suc khang miii ciia dat dudi miii coc

Rp = YcqdbAb
Trong do:
Yeq = 0,9 - Trudng hop phuong phap dd bé tong duéi nudc
A, = 1,125(m?) - Dién tich mat cét ngang cua coc (da trir dién tich cdt thép)

b - Cuong do chiu tai cta dat dudi mii coc v6i dd sdu miii coc -52m tai 16p dat s6
4 (sau 52m tinh tr mat dat tu nhién dén mii coc) , dat dudi miii coc 1a cat sét déo, tra
Bang 7 TCVN 10304:2014 va ndi suy ta duoc gia tri qp, = 4500 (KN/m?)

— Rp = YeqbAp = 0,9 X 4500 x 1,126 = 4580,44(kN)

Cuong d6 stc khang trung binh trén than coc

Rg=u Z Yerfili

u=mnXxXd=12n = 3,77(m)

Trong do:

Yo = 0,6 - D61 v6i trudng hop d6 bé tong dudi nude hay vira sét

fi - Cuong d6 strc khang trung binh cua 16p dat thir i trén than coc, 14y theo Bang 3
TCVN 10304 — 2014

li - Bé day doan coc niam trong 16p dét tht i tinh tir day dai
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Bang 6.5: Sirc khdng thén coc theo co ly ddt nén

Lp Lap Loai li z fi
aie | P s . vt verfich
6 (m) m (KN/m?)
1 1 Sét 0,749 1 2,8 0,8 7.2 5,76
2 Cat 2 4,8 0,8 55.4 88,64
2 3 Cat 2 6,8 0,8 59,6 95,36
4 Cat 2 8,8 0,8 63,2 101,12
5 Cat 0,7 9,5 0,8 64,25 35,98
6 Cat 2 11,5 0,8 67,1 107,36
3 7 Cat 2 13,5 0,8 69,9 111,84
8 Cat 2 15,5 0,8 72,7 116,32
9 Sét 0,551 2 17,5 0,8 24,4 39,04
4 10 Sét 0,551 2 19,5 0,8 24,8 39,68
11 Sét 0,551 1,2 20,7 0,8 25 24
12 Cat 0,715 2 22,7 0,8 11,4 18,24
13 Cat 0,715 2 24,7 0,8 11,4 18,24
> 14 Cat 0,715 2 26,7 0,8 11,5 18,4
15 Cat 0,715 1,1 27,8 0,8 11,5 10,12
6 16 Sét 0 1,2 29 0,8 91,6 87,936
TONG 918,036

Suc chiu tai cuc han do ma sat bén:
R, = uZnyfili = 3,77 x 918,036 = 3460,99(kN)
Vay strc chiu tai cuc han cua coc theo co 1i dat nén la:

Reu = Ve (ycquAb + uEnyfili) — 1 x (4557,77 + 3460,99) = 8018,76(kN)

6.2.4.3. Sirc chiu tai ctia coc theo chi tiéu cwong dd dat nén

Theo muc G,1 TCVN 10304 — 2014, cong thirc chung xac dinh stre chiu tai cuc han

Rcu cua coc theo cuong do cua nén dat:
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Rew = Qo+ Qs = App +u ) i
Trong do:
Qs - Stre chiu tai cuc han do ma sat
Qb- Strc chiu tai cyc han do khang miii
Jp - Strc khang don vi dudi miii coc
Ap- Dién tich tiét dién ngang mili coc
u - Chu vi tiét dién ngang coc
fi - Luc ma sat don vi ciia dat bén hong thu i
li -Chiéu dai doan coc thtr i

Tinh toédn strc chiu tai cuc han do khang miii:

Qb = dbAp

Trong do:
Ap - Dién tich tiét dién ngang miii coc A, = 0,503(m?)
(o]} - Pugc tinh theo cong thirc Terzaghi q, = 1,3cN¢ + oyN, + 0,3ydN,
oy - Ung suét hitu hiéu theo phuong dung tai cao trinh mili coc,
N¢, Ng, N, - Hé s stic chiu tai, tra bang theo Terzaghi phu thudc ¢

N. = 38,79

¢ = 30°31'{ Nq = 23,87
N, = 20,49

6, =8,—u=85x4+51x21,9+31x%x61+43x10,1+99x 16,7 + 10,2
X 2 = 393,76(kN/m?)
S qp = 1,3% 10,5 x 38,79 + 393,76 X 23,87 + 0,3 X 10,2 X 1,2 X 20,49
= 10003,71(kN/m?)
- Qp = qpA, = 10003,71 x 1,13 = 11304,19(kN)

Tinh toan strc chiu tai cuc han do ma sat:

Qs = uz fil;

(04 - La hé sb xac dinh dwa vao Hinh G,1 TCVN 10304 — 2014

Trong do:
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G - Lyc dinh cta dat nén thi i
fsi - Lyc ma sat 16p dat thir i tac dung 1én coc:

fs; = ac; + oy,; tane;

O - Ung suat hitu hiéu giira 16p dat thi i theo phuong thang dimg
Ohi = OvKo
ko, = 1 — sing; - Hé s6 ap luc ngang cua 16p dat thir i
Bang 6.6: Sirc chiu tdi do coc ma sat

Lop dat (rlrll) (kijZ) d(gg (kNwl(m?’) (kS/hran) ko (kl\]lcjlmz) (k];i;}lrll1)
Lop 1 2,8 11,3 13°36' 9,7 57,88 | 0,765 | 25,307 | 70,86
Lop 2 6,7 1,2 05°29' 9,01 89,85 | 0,904 | 9,8256 | 65,83
Lép 3 6 0,7 26°04' 9,25 155,15 | 0,592 | 76,5684 | 459,41
Lép 4 5,2 15 29°26' 9,2 186,32 | 0,506 | 120,084 | 624,44
Lép 5 7,1 8,3 8°06' 8,6 290,7 | 0,859 | 49,5794 | 352,01
Lép 6 1,2 32,4 15°21' 9 383,56 | 0,735 | 145,55 | 174,66
Tong 1747,21

Qs = 3,77 x 1747,21 = 6586,98(KN)
Stre chiu tai cuc han cua coc theo cuong do dAt nén:
Rey = Qp + Qs = 11304,19 + 6586,98 = 17891,09(KN)
6.2.4.4. Strc chiju tai cia coc theo chi tiéu SPT ( Cong thirc Nhat Ban)
Muc G.3.2 — Phu luc G — TCVN 10304 — 2014 cong thic cua vién kién tric Nhat

Ban, strc chiu tai cuc han cua coc:

Rc,u = qub + uZ(fc,ilc,i + fs,ils,i)
Trong do:

dp - Cuong d6 stc khang cua dat dudi miii coc, miii coc nam trong dat dinh

dp = 9¢, (coc dong, ép), voi ¢, = 6,25N;

N - Chi s6 SPT trung binh trong dat dinh
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Ap = 1,126(m?) - Dién tich tiét dién ngang mili coc
u=mnxd=12n = 3,77(m)- Chu vi tiét dién ngang coc
feifsi - Cuong do strc khang trung binh trén doan coc nam trong 1ép dat tht “4”

Dbdi véi coc dong, ép cuong do surc khang trén doan coc nam trong l6p dét dinh tha

fc,i = O‘prCu,i
Dai1 véi coc dong, ép cuong do strc khang trén doan coc nam trong 16p dat roi thir i:

10Ng;
fS,i = 3 >

Trong do6:
Nec,i - Nsi - Chi s6 SPT trong dat dinh thir “i” va chi sé6 SPT trong dat roi thi”i”
lc,i - Chiéu dai doan coc nam trong 16p dat dinh thir “i”
Cy - Cuong d6 stre khang cat khong thoat nudc cia dat dinh:
Cui = 6,25 X N ;(kPa)

ap - Hé s6 diéu chinh cho coc dong, phu thudc vao ty 1¢ giita stc khang cit

khong thoat nuéc ciia dat dinh cy va tri s trung binh (mg sut phap hiéu qua thang dung,
xac dinh theo biéu dd trén Hinh G,2a — Phy luc G trong TCVN 10304 — 2014

fL - Hé sb diéu chinh theo d6 méanh h/d ciia coc dong, xac dinh theo biéu do

Hinh G,2b — Phu luc G trong TCVN 10304 — 2014

Strc chiu tai cuc han do strc khang miii
Cuong do stc khang cua dat dudi miii coc:

Qb = 9¢, = 9 X 6,25 X 34 = 1912,5(kN/m?)

S qpAp, = 1912,5 x 1,126 = 2153,47(kN)

Strc chiu tai cuc han do ma sat
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Bang 6.7: Strc chiu tai cuc han do ma sdt theo chi s6 SPT

Lopdat | L(m) | SPT kNC/”m2 kl\(;:nz culoy | o | fi :I‘;I'/(;')z E'\Tl'r’]:'
Lop 1 2,8 4 25 5788 | 0,43 | 0,87 | 0,9 19,6 54,8
Lop 2 6,7 7 44 89,85 | 0,49 | 081 | 09 23,3 156,3
Lop 3 6 9 56 155,15 | 0,36 0,9 0,9 30,0 180,0
Lop 4 52 8 50 186,32 | 0,27 | 09 0,9 40,5 210,6
Lop 5 7,1 6 38 290,7 | 0,13 0,9 0,9 30,4 215,7
Lop 6 1,2 52 325 383,56 | 0,85 0,5 0,9 146,3 175,5

Tong cong 992,9

- uz foili = 3,77 x 992,9 = 3743,233 (kN)

Suc chiu tai cuc han cua coc theo SPT:

Reu = QpAp + uZ(fc,ilcli + f;ls;) = 2153,47 + 3743,233 = 5896,703(kN)

6.2.4.5. Chon sic chiu tai thiét ké coc

- Theo co ly dat nén: Reycry = 7961,45(kN)
- Theo cudng do dat nén: Re y¢cpy = 17891,09(kN)
- Theo chi tiéu SPT: R yspry = 5896,703(kN)
Swre chiu tai thiét ké:
Pk = Reu = min(Rc,u(CL)' Reuccpy Rc,u(SPT)) = Reucspr) = 5896,703(kN)
Strc chiu tai coc
_ YoReuw 1,15 % 5896,703

Rea = — = = 3573,76(kN
“ YnYk 1,15 x 1,65 (kN)

Trong do:

Yo - Hé sb ké dén su ting 6 ddng nhat ciia nén xung quanh coc, 1y bang 1,15
Yn - Hé s6 tin cdy vé tam quan trong cong trinh, cong trinh cép II liy bang 1,15
Y1 - Hé sb tin cdy, mong tir 6-10 coc 14y bang 1,65

Stre chiu tai thiét ké cua coc don:
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R = min( Ry}, Reapn)) = min(13148,94,4825,12) = 4825,12(kN)
= 482,512(T)

6.2.5. Tinh toan méng M1
6.2.5.1. Xac dinh s6 coc trong dai dwgc so bd theo cong thirc
So luong coc trong dai dugc so bd theo cong thirc:

N 853589
Req B="2724

n, = x1,2 =217

Trong do:

- Nt - luc doc tinh toan tai chan cot (ngoai luc tac dung 1én mong).

- Rca=4724(kN): strc chiu tai thiét ké cua coc.

- B - hé sb xét dén do moment tac dong 1én mong coc, lay p=1,2+1,6
Vay chon sb coc 1a : 4 coc

Dién tich so bo day dai:

Nt _ 8535,89
Req — nygDs 4724 —1,1X25x 1,9

Fsb = = 1,8(m2)

Chon dién tich dai coc:F=4,6x4,6m
Khoang cach gitra cac mép coc 1a Im

Khoang cach gitta mép coc dén mép ngoai cua dai chon : s =600mm
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Hinh 6.2: Mdt bang bé tri coc khoan nhoi méng M1

6.2.5.2. Kiém tra coc 1am viéc nhom
Hé s6 nhém coc:

(n; — Dn, + (n, — 1)n,

n=1-9 90n;n,
Trong do:
n,=2 - S6 hang coc
n,=2 - S6 coc trong 1 hang

d - Puong kinh coc

s - Khoang cach gitlra cac coc

d 1,2
0 = arctg <§) = arctg (2 2) = 28,61

2-1)x2+2-1)x2

=1- X
n=1-286l 90 X 2 X 2

] = 0,682
Stre chiu tai cua nhém coc:
Z N® =N® + Wi = 8535,89 + 1105,61 = 9641,5(KN)

Rohom = NNRE =0,629 X 4 x 4825,12 = 12140 > N® + W}

Théa diéu kién strc chiu tai cia nhom coc
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6.2.5.3. Kiém tra phan lwe dau coc

ijax < I:)(TK)

- Piéu kién kiém tra:
ijin = O

- Chiéu cao dai dugc gia thiét ban dau hq = 1,9m.
- Trong luong tinh toan cua dai:
Ng = nypFqhg = 1,1 X 25 X (4,6 X 4,6) X 1,9 = 1105,61kN
Voi:
+ Fgq (Mm?) : dién tich dai méng
+ ypt = 25(KN/m?) : trong lugng riéng cua bé tong
- Chuyén céc ngoai luc tac dung vé day dai tai trong tim nhém coc (trudng hop
nay trung voi trong tdm dai).
- Téng lyc doc va tong mémen gy ra & cao do ddy dai coc:

+ YN' = NI+ NY = 8535,89 + 1105,61 = 9641,5 kN
+ YMYE = MY+ QY x hy = 61,72 + 58,39 x 1,9 = 172,66kN, m

. IMI =M+ Q¥ X hy =17,77 +39,17 X 1,9 = 92,19 kN, m
- M_X
E+ M, .y, Myx

Yy Y
i=1 i=1

- Tai trong tac dung Ién coc : N | =

N My,y My, Xmax
Ni,max = -+ 5 ma; + yn 2
n Zi=1yi Zi=1xi
9641,5 172,66x 1,1 192,19x 1,1
= = 2493,3 kN
4 4,84

_ E Mx» Ymin My! Xmin

Ni,min - + n n
n Zi=1 YIZ Zi:l )(12
_ 9641,5 4 172,66 x (—1,1) N 192,19x (—1,1)
4 4, 84 4,84
- Trong do:

= 2327,45 kN

+ N: luc doc truyén Xuéng coc.
+n: sb lugng coc trong mong.

+ Xi, Yi: toa do tim coc thir 1 tai cao trinh day dai.
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+ My, My: 1a momen udn , twong tng v&i truc trong tAm chinh x,y mit
b@ing coc tai cao trinh day dai.
Nimax = 2493,3 kN < R = 4825,12kN
% Kiém tra diéu kién : (Thoa)
N min =232745kN >0

6.2.5.4. Kiém tra diéu kién xuyén thiing

Hinh 6.3: Thdp xuyén thung mong M1
Theo diéu kién nay ngudi ta cho rang néu moéng bi choc thung thi su choc thungxay
ra theo bé mit hinh chop cut ¢ cic mit bén xuat phat tir chin cot, va nghiéng 1 goc45°

s0 voi phuong thang dimg.

V& thap choc thung thi ling thé choc thing trum qua tit ca cac coc, Nhu vy dai coc

khong bi dam thung tu do theo goc ¢ = 459
Vi cic coc nam trong ving thap xuyén thung nén khong can kiém tra xuyén thing
6.2.5.5. Kiém tra 6n dinh dwéi ddy méng quy wéc
Kich thudc khbi méng quy ude

Theo myc 7,4,4 — TCVN 10304:2014, mat truyén tai ciia khdi moéng quy uée duoc

mo rong hon so voi dién tich day dai vai goc mo
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@u,- GOc ma st trong tinh toan trung binh cta dat.

_ D @il
P L

5°29" X 0,9 4+ 26°4' X 6,7 + 2942 x 6 + 8°6' X 5,2 + 15°21' x 7,1 + 26°18’ x 1,2
09+67+6+52+71+1,2

= 16°40’
Chiéu dai coc trong dat: L., = 27(m)

Chiéu rong khdi méng quy udc:

o !

1
Bqu = B + 2Ly tan (%) =46+ 2 x 27 X tan( ) = 8,53(m)
Chiéu dai khéi méng quy udc:
Lgu = L+ 2L t ((ptb)— 167407 _
qu = wtan(=~) = 4,6 + 2 X 27 X tan = 8,53(m)

Dién tich khéi mong quy uéc:
Aqu = LquBqu = 8,53 X 8,53 = 72,76(m?)
Trong luong khdi mong quy ude:

Trong lugng dat trong khdi méng quy wdc:

G = Aqu z H;y;

= 72,76 X (2,8 X 9,7+ 6,7 % 9,01 + 6 X 9,25+ 52 %92+ 7,1 x8,6
+1,2 x9)
= 19116,02(kN)

Trong lugng dat bi coc va dai chiém cho:

G, = nCACZ Hiy;i + YVqa = 4 X 1,13 X 262,73 + 25X 4,6 X 4,6 X 1,9
= 2192,64(kN)
Trong lugng coc va dai:

Gs = nAYpile + YoitVga =4 X 1,13 X 25X 274+ 25X 4,6 X4,6 X 1,9
= 4056,1(kN)

Trong luong khdi mong quy uéde:
G=G; — Gy +G3 =19116,02 — 2192,64 + 4056,1 = 20679,48(kN)
Tai trong quy vé khdi méng qui wée:
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Kiém tra tmg voi gia tri tai tiéu chuan Nmax, Mxtu, Mytu, Qxtu, Qytu

Chiéu cao khdi moéng qui uée:
Hqu = Ly, + hg = 27 + 1,9 = 28,9(m)
Ngu = N+ G = 7422,51 + 20679,48 = 28101,99(KN)
MSqu = My + Hg, QY = 53,67 + 28,9 X 50,78 = 1521,21(KN, m)
M{fqu = Mf + Hg, Q¥ = 15,45 + 28,9 X 34,04 = 999,206(KN, m)
Momen khang uén ctia méng khdi qui uéc:

_ LquXBgu 853 x8,53?

X 4 4 = 155,16(1’1’13)
Bg, X L3 8,53 x 8,532
__ Pqu qu 9 ’ _
W, = 2 = 2 = 155,16(m?)
Ung suét dudi mong qui udc:
YN 28101,99
tc qu ’ 2
= = = 386,23(kN
o = T 7276 23 (KkN/m?)
N, M M!S 1521,21 999,206
Pl = 2 Nau | Msigu | Myigu _ 386,23 + +
Agqu Wy Wy, 155,16 = 155,16
= 402,47(kN/m?)
prc  _ YNNG N MiSqu yqu _ 386,23 — 1521,21 B 999,206
Agqu Wy W, 155,16 155,16

= 369,98(kN/m?)
Kiém tra cuong do dat nén dudi day khdi mong qui udc:
Theo muc 4,6,9 — TCVN 9362 — 2012, ap luc trung binh tac dung 1én nén dudi day

mong khong dugc vugt qua ap luc tinh toan tac dung 1én nén tinh theo cong thuc:

m;m, ,
R'¢ = — — (ABquYir + BHquYis + Dey)
tc

Trong do:

m, - Hé s6 diéu kién 1am viéc cua dit nén, tra, 1dy m; = 1,2 (Bang 15, muc
4.6.10)

m, - Hé s6 diéu kién 1am viéc cua cong trinh, tra, léy m, = 1,1 (Bang 15,
muc 4.6.10)
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Kic - Hé s6 d6 tin cdy (k. = 1: dic trung tinh toan 13y truc tiép tir thi nghiém)
Y11 - Dung trong d4t nim phia dudi miii coc, y;; = 10,2 (KN/m?)

, _2vihi 28 X97+67x901+6x925+52%x92+71%x86+12x9
Y= T 28+67+6+52+7,1+12
= 9,05(kN/m?)

c;p: Luc dinh cia dat dudi mili coc, ¢y = 10,5 ( KN/m?)

A, B, D: hé s6 phu thudc goc ma sat trong cua dat nén, ddy mong quy udc nim trong
16p dat s6 6 c6 @ = 15°21’, tra Bang 14 TCVN 9362 — 2012 ta duoc

A =1,193
P = 15°21' - {B =5,7719

D = 8,0957

" 1,2x1,1
R = —x (1,193 x 8,53 x 10,2 + 5,7719 x 28,9 x 9,05 + 8,0957 x 10,5)
— 2241,91(kN/m?)
P = 402,47(KN/m?) < 1,2R% = 2690,28(KN/m?)
Diéu kién kiém tra: P =369,98(KN/m?) > 0

P¢ = 386,225(KN/m?) < R = 2241,91(KN/m?)
Thoa diéu kién kiém tra
6.2.5.6. Tinh toan va bo tri thép dai coc

Xem dai lam viéc nhu mot dam consol ngam & mép cdt va chiu tac dung cua cac

phan luc dau coc

Momen tai ngam do phan lyc cac dau coc gay ra voi cac gia tri:

M= ZXiPi

x; - Khoang cach tir tam coc thtr i dén mit ngam,

Trong do:

P; - Phan luc dau coc thir i

Tinh toan cdt thép dai:

M Rpbh
O = S E=1-T-20y ; A, =2l
YbRpbhg Rs
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Hinh 6.4: So d6 tinh thép méng M1
Tinh toan c6t thép theo phuong truc X

Tiét dién xét tinh 1a tiét dién chir nhat: b X h = 460 x 190cm
Gia thiét:a = 15(cm) = hy = h —a = 190 — 15 = 175(cm)
Chon vy, = 0,9 1 hé s diéu kién 1am viéc cua bé tong,
Momen tuong trng véi mat ngam I-1:
e M, =x,P, +x,P, =0,75 x 2493,3 + 0,75 x 2493,3 = 3739,95 (kN,m)
Tinh cac hé sb

M, 3739,95x1000
~ ypR,bh2 ~ 0,9 X 17 x 370 x 1752

{=(1-1-2a,)=(14y1-2x0,017) = 0,99

Dién tich cot thép can thiét:

A = 0,017

s M,_, _3739,95x 100
STy, XRyxEXhy  0,9%35x0,99 x 175

= 68,53(cm?)

— Chon 26®20a150 c6 A" = 81,68 cm?
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Tinh toan cdt thép theo phuong truc Y
Tiét dién xét tinh 1a tiét dién chix nhat: b x h = 460 X 190cm
Gia thiét: a = 15(cm) = hy =h —a =190 — 15 = 175(cm)
Chon yp, = 0,9 1 hé sb diéu kién 1am viéc cta bé tong.
Momen tuong trng v61 mat ngam I1-11:
e M,=y3P;+y4P, =075x2493,3 + 0,75 x 2493,3 = 3739,95 (kN,m)
Tinh cac hé s

My, 373995 x 1000
%m = R,bhZ 0,9 x 17 x 370 x 1752

{=(01-1-2a,)=(1y1-2x%0,017) = 0,99

Dién tich cbt thép can thiét:

= 0,041

. M, _3739,95x 100
STy, XR; X EXhy 09 x35x0,99 x 175

= 68,53(cm?)

— Chon 26d20a150 c6 A™" = 81,68 cm?
6.2.6. Tinh toAn méng M2

6.2.6.1. Xac dinh sé coc trong dai dwgc so' bd theo cong thiic

ZNtt
Rtk

S6 lugng coc trong dai dugc xac dinh theo cong thirc sau: n = f X

+ DN Téng tai trong thang dung tinh toan tai day dai

D N*=N"+ny, .F.h
Vi : Fq 1a dién tich so bo ddy dai: Fq = 4,6,2 = 9,2 (m?)
Y to la dung trong trung binh gitra vat liéu lam méng va dat nén
Y= (20 — 22) KN/m3 14y v 1 = 20 (KN/m?)

h 1 chiéu sau chén dai, h=1,9 m

YN = Nt +n,y,,,Fs, h = 6517,79 + 1,1,20,9,2,1,9 = 6902,35 (kN/m?)

+ B :hé sb xét dén do moment, chon p = 1,2

t B _

qu

Nt 6902,35

4724

x1,2=175

[ ] nc =
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e Viaychon sb lugng coc la: 2 coc,
Dién tich so bo day dai:

Nt B 6902,35
Req — nygDr 4724 —1,1X 25 x 1,9

Fyp = = 1,477(m?)

Chon dién tich dai coc:F=4,6x2m
Khoang cach gitta mép coc dén mép ngoai ctia dai chon : s =400mm

4600

10007 2600 —1000—

1Tl 2

1000

1000

Hinh 6.5: Mat bc%ng bé tri coc khoan nhoi mong M2
6.2.6.2. Kiém tra phan lwe dau coc

ijax < (TK)

- Piéu kién kiém tra:
ijin = 0

- Chiéu cao dai duoc gia thiét ban dau ha = 1,9m
- Trong lugng tinh todn cua dai:
Ng = nypFghy = 1,1 X 25 X (4,6 X 4,6) x 1,9 = 480,7 kN
Véi:
+ Fg (m?) : dién tich dai mong
+ ypt = 25(KN/m?) : trong lugng riéng cua bé tong

- Chuyén cac ngoai luc tac dung vé day dai tai trong tim nhém coc (trudng hop
nay trung voi trong tam dai),

- Tbng lyc doc va tong momen gay ra & cao do day dai coc:

+ YN" =N+ N§ =6902,35 + 1105,61 = 8001,96 kN

+ YM{ =M +Qy Xxhy =83,75+79,7 x1,9 = 235,18 kN.m

L IMY =M+ Q¥ xhyg =30,86+9,14 X 1,9 = 48,226 kN.m
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N M X 'yi

. ) ) My.xi
- Tai trong tac dung Ién coc : N, =—+— +—
n 2 2
ZYi in
) i1
N My, Ymax

My, Xmax
Nimax = =+ + 3
1,max n 2 n 2
n Zi=1yi Zi=1xi
_ 8001,96 235,18 x1,1 48,226x1,1

+ + = 4312,22 kN
2 1 1

N _ N Mx: Ymin My! Xmin
imin — n n
8001,96 23518x(—1,1) 8,226x(—1,1)
= + -
2 1 1
- Trong do:

= 3688,73 kN

+ N: luc doc truyén xuéng coc.
+n: sd lugng coc trong mong.
+ Xi, Yi: toa do tim coc thir i tai cao trinh day dai.

+ My, My: 1d momen uén , twong ng véi truc trong tim chinh x,y mat
béng coc tai cao trinh day dai.
Njmax = 4312,22 kN < R = 4825,12kN
% Kiém tra diéu kién : (Thoa)
Ni min =3688,73 =0
6.2.6.3. Kiém tra diéu kién xuyén thiing
I

Hinh 6.6: Thap xuyén thung mong M2
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Theo diéu kién nay nguoi ta cho rang néu moéng bi choc thung thi su choc thungxay
ra theo bé mat hinh chdp cut ¢ cac mit bén xuat phat tir chan cot, va nghiéng 1 goc45°
s0 voi phuong thang dimg.

V& thap choc thung thi ling thé choc thung trim qua tit ca cac coc, Nhu vay dai coc
khong bi dam thung ty do theo goc ¢ = 450

Vi cac coc nam trong vung thap xuyén thung nén khong can kiém tra xuyén thung

6.2.6.4. Kiém tra 6n dinh dwéi ddy méng quy wéc

Kich thudc khdi méng quy uée

Theo muc 7,4,4 — TCVN 10304:2014, mit truyén tai caa khéi moéng quy uée dugc
mo rong hon so voi dién tich day dai vai goc mo

Ptp - Géc ma sat trong tinh toan trung binh cua dat.

_ D @il
P L

5°29' X 0,9+ 26°4' X 6,7 + 29°42 X 6 + 8°6' X 5,2 + 15°21' X 7,1 + 26°18' x 1,2
B 09+67+6+52+71+12

= 16°40’
Chiéu dai coc trong dét: L., = 27(m)

Chiéu rong khéi mong quy udec:

(O 16040,
Bqu = B+2Ltbtan(T) =242 ><27><tan( )z 5,93(m)
Chiéu dai khéi moéng quy udc:
Ptb °40’
Lqu = L + 2Ly, tan (T) = 4,6 +2 x 27 X tan = 8,53(m)

Dién tich khéi mong quy uéec:

Aqu = LguBqu = 5,93 X 8,53 = 50,62(m?)
Trong lugng khbi mong quy udc:
Trong lugng dét trong khdi moéng quy ude:

Gy = Aqu ) Hiy,

=50,62x%x (2,8 XxX9,7+6,7%x901+6x%x9,25+5,2%x9,2+7,1x%x8,6
+1,2%x9)
= 13299,24(kN)
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Trong lugng dat bi coc va dai chiém cho:

G, = nCACZ Hivi + YVqai = 4 X 1,13 X 262,73 +25%x 4,6 x2X 19
= 1624,54(kN)
Trong lugng coc va dai:
G3 = ncAcYpiLlc + YpitVaai = 4 X 1,13 X 25 X 27 + 25 X 2 X 4,6 X 1,9 = 3488(kN)
Trong luong khdi mong quy uée:
G=G; — Gy + G3 =13299,24 — 1624,54 + 3488 = 15162,7(kN)
Tai trong quy vé khdi méng qui wée:
Kiém tra Gmg voi gia tri tai tiéu chudn Nmax, Mxtu, Mytu, Qxtu, Qytu
Chiéu cao khdi mong qui ude:
Hqy = Ly +hq =27 + 1,9 = 28,9(m)
Ngu = N* + G = 6517,79 + 15162,7 = 21680,49(KN)
Miqu = MY + Hg, Q= 83,75 + 28,9 X 79,7 = 2387,08(KN . m)
Mifqu = My© + Hg, Q¥ = 30,86 + 28,9 x 9,14 = 295,006(KN. m)
Momen khang uén ctia mong khéi qui udc:

_ Lqu X B2, 853 x 5932

; = 7 = 74,99(m?)
- Bqu Z Lau _ 5,93 >;8,532 — 107,87(m)
Ung suat dudi moéng qui ude:
P = ZAIZEC“ = 215652’249 = 428,3(kN/m?)
pr = ZAIZEC“ + Mv’t:;:“ + MV%:“ = 4283 + 232288 + 219057’?8076 = 462,87 (kN/m?)
Poin = ZAIZEC“ + Mv’t\‘;:“ + MV%:“ = 428,3 — 232288 - 219057’?8076 = 393,73(kN/m?)

Kiém tra cuong do dat nén dudi day khéi mong qui udce:
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Theo muc 4,6,9 — TCVN 9362 — 2012, ap luc trung binh tic dung 1én nén dudi day

moéng khong dugc vuot qua ap luc tinh toan tic dung 1én nén tinh theo cong thirc:

m1m2
RY = = — (ABquyn + BHquy}, + Dy

Trong do:

m, - Hé s diéu kién lam viéc cua dit nén, tra, léy m; = 1,2 (Bang 15, muc
4.6.10)

m, - Hé s diéu kién lam viéc cua cong trinh, tra, 14y m, = 1,1 (Bang 15,
muc 4.6.10)

Kyc - Hé s6 d6 tin cay (k.. = 1: dic trung tinh toan 1y truc tiép tir thi nghiém)

Y11 - Dung trong dt nam phia dudi miii coc, y;; = 10,2 (KN/m?)
2vihi 28 X97+67x901+6x925+52%x92+71Xx86+12x9
hy, 28+67+6+52+71+1,2
= 9,05(kN/m?3)

1
Yu =

c;: Luc dinh cua dat dudi miii coc, ¢;; = 10,5 ( KN/m?)

A, B, D: hé s6 phu thudc goc ma st trong ctia dit nén, ddy méng quy udc nam trong
16p dat s6 6 c6 @ = 15°21, tra Bang 14 TCVN 9362 — 2012 ta duoc

A =1,193

¢ =15°21' - {B =5,7719

D = 8,0957

1,2x 1,1
Rt = — X (1,193 x 8,53 x 10,2 + 5,7719 x 28,9 x 9,05 + 8,0957 x 10,5)
= 2241,91(kN/m?)
P . =462,87(KN/m?) < 1,2R* = 2690,28(KN/m?)
Diéu kién kiém tra: P =393,73(KN/m?) > 0

P = 428,3(KN/m?) < R* = 2241,91(KN/m?)
Thoa diéu kién kiém tra
6.2.6.5. Tinh toan va bd tri thép dai coc

Xem dai lam vi¢c nhu mot dam consol ngam & mép cot va chiu tac dung cia cac

phan lyc dau coc

Momen tai ngam do phan lyc cac dau coc gay ra voi cac gia tri:
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M = ZXiPi

x; - Khoang cach tir tim coc thr 1 dén mat ngam,

Trong do:

P, - Phan lyc dau coc thir i

Tinh toan cdt thép dai:

M EYpRpbho
oy = ; =1—-y1-2a, ; Ag =——
M ypRpbh3 ’ § mo S Rg

Tinh toan cét thép theo phuong truc X
Tiét dién xét tinh 1a tiét dién chit nhat: b X h = 460 X 190cm
Gia thiét:a = 15(cm) = hy = h —a = 190 — 15 = 175(cm)
Chon vy, = 0,9 1a hé s6 diéu kién 1am viéc ctia bé tong.

Momen tuong g véi mat ngam [-1:

M, = x,P, = 1,3 x 4312,22 = 5605,89 (kN.m)

Tinh cac hé so

M, 560589 x 1000
" y,R,bhZ 0,9 x 17 x 370 x 1752

Am

= 0,032

¢ =05(1+\1-20, ) = 0,5,(1+T=2x0017) = 0,98

Dién tich cbt thép can thiét:

. M,_, _ 5605,89 x 100
STy, XR, X EXhy 0,9 x35x0,98x 175

— Chon 34d20a150 c6 A" = 106,83 cm?

Tinh toan cdt thép theo phuong truc Y
Tiét dién xét tinh 1a tiét dién chit nhat: b X h = 200 x 190cm
Gia thiét :a = 15(cm) = hy =h —a = 190 — 15 = 175(cm)
Chon y, = 0,9 14 hé s6 diéu kién 1am viéc cua bé tong.
Momen tuong trng véi mat ngam I1-11:

M n-n — |1P1 = 0(kNm)
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d Cét thép phuong nay duge bd tri cau tao ©20a200

V6i chiéu cao dai mong 13 1,9m, ta bo tri thém 4 16p thép dai ciu tao xung quanh
4012
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CHUYEN PE 1: UNG DUNG PHAN MEM ETABS VA SAP2000 TRONG
TiINH TOAN KET CAU

1. Phin mém Etabs

1.1.  Xuat xtr phin mém

]
:

Hinh 1.1: Phan mém ETABS

Phan mém Etabs 1a 1 trong 5 san pham ciia hing CSI-My, CSI: Computer and
Structure, Inc dugc thanh 1ap tor ndm 1975.

Phin mém nay dugc st dung trén 160 quéc gia, cho viéc thiét ké cac du an 16m, bao
g6m ca Taipei 101 Tower & Dai Loan, One World Trande Center & New York, Olympics
Birds Nest Stadium ¢ Béc Kinh va dy ving cau Centenario vuot kénh dao Panama.

1.2.  Chirc ning ciia phan mém

Phan mém Etabs duogc sir dung dé phan tihcs két cau cac cong trinh xdy dung dan
dung, dic biét 13 nha cao ting, No6i nhu thé khong c6 nghia rang Etabs chi giai quyét
dugc bai toan phén tich két cau cho nha cao tang, ma can hiéu rang Etabs duoc trang bi
cac cong cu dé thuc hién viéc phan tich két cAu nha cao t?mg mot cach thuén lgi nhét (
S0 vGi cac san pham cia ¢ cua hing CSI ), Viéc phan tich két ciu cudi cing nhim muc
dich tim ra duoc ndi luc( dung dé thiét ké ¢t thép), Phan luc ( dung dé thié ké mong
Yva céc gid tri vé& chuyén vi ( dung dé kiém tra két cau ¢ trang thai gii han vé diéu kién

st dung)
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1.3.  Cac loai d6i twong trong Etabs

Trong Etabs, c¢6 hai ddi tuong co ban d6 13 phan tir Frame (thanh) va phan tir Shell
(tim), Tuy thudc phuong cau du kién va ddc trung chiu luc cta phan tir Shell con dugc
chia ra thanh Slab (ban) va Wall (twong), tuy nhién chung dé thudc chung mot dang
phan tir d6 13 dang tdm, Va moi két ciu trén thuc t& déu c6 thé mo hinh hoa bang hai

dang phan tir nay, bdi cac nguyén nhan sau:

+ Trén thuc té tir thanh va tdim chung ta c6 thé mo hinh hoa dugc bat cir dang két

cAu thuong gip nao

+ Viéc md hinh héa két ciu ludn mang y nghia gan dung, nghia 1a chung ta ¢ thé
chr?ip nhin dugc nhitng sai sb nhat dinh
1.4. Phwong phap tinh toan

- Phan mém ETABS la g01 phén mém tich hop tdi wru cho viéc phan tich két cu va

thiét ké nha cao ting, Hon 40 nim nghién ctru va phat trién lién tuc, ETABS méi
nhat cung cp cac d6i tuong 3D dua trén nhung cong cu mo hinh truc quan, sttc manh
phan tich tuyén tinh va phi tuyén véi tc do cuc nhanh, kha ning thiét ké phirc tap va
toan dién cho nhiéu loai vét li¢u, va hién thi d6 hoa, cic bdo cdo, va ban vé& so d6 chi tiét
va sdu sic, cho phép ngudi ding nhanh chéng va dé dang giai ma va hiéu 16 két qua
phan tich va thiét ké,

- Phuong phéap phan tir hitu han 13 phuong phap phan tich két cdu gan ding bang
cach chia tach hé két cdu thanh cac phan tr don gian duoc dinh nghia trude.

- Etabs 13 phan mém sir dung phuong phéap phan tir hitu han dé phan tich két cau.

1.5.  Cac thao tac sir dung phan mém
Budc 1: Thiét 1ap co ban, tao ludi truc, cao do téng cho du an.
Budc 2: Dinh nghia vat liéu.
Buéc 3: Khai bao tiét dién cot, dam, san, vach.
Budc 4: Dung m6 hinh cho dy an.
Budc 5: Khai bao cac truong hop tai trong, to hop tai trong.
Budc 6: Gan tai trong cho du an.

Buéc 7: Kiém tra mo hinh.
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Budc 8: Chia 4o phan tir, gan tim cung, lya chon trudng hop phan tich

Budc 9: Chay phan tich va xem két qua phan tich.

Budc 10: Xuat két qua ndi lyc

1.6.  Ung dung phian mém trong do 4n
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m m m
M « BE | v None Mo 0
Story7 38 276 No Stony@ No 0
. Son 1 2| N Stoyt No 0
Storyh 38 20 No Stony@ No 0
Storyd 38 16.2 No Stony@ No 0
Story3 42 124 No Stony@ No 0
Story2 5 8.2 No Stony@ No 0
Story? 32 32 No Stony@ No 0
Base 0

Nate: Right Click on Grid for Options

oK Cancel

Hinh 1.3 Tao cao trinh
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YA L L S-lIVIFPN 1

1 ﬂ Frame Section Property Data X 1
General Data
7 Propety Name R EREER K
Material B2S v/ o " r
Notional Size Data Modfy/Show Notional Size... '3 ~
J Display Color B o . .
2 Notes Modify/Show Notes.. s o
Shape P ¢ 0 0 0 |
Section Shape Concrete Rectangular v |
== Section Property Source
M Souce: UserDefned Propedy Moder
Modify/Show Modfiers...
oo Curerty Defat
Depth 700 mm
Reinforcement
Width 700 mm
B Modify/Show Rebar..
0K
Show Section Properties... Cancel
W (U Include Atomatc Rigid Zone Area Over Column

B o B i o s L el e e S
Hinh 1.4: Dinh nghia tiét dién cot
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E Material Property Data

General Data
Material Name CB400-V
Material Type Rebar b
Directional Symmetry Type Uniaxial
Material Display Color Change...
Material Notes Modify/Show Notes...

Material Weight and Mass

© Speciy Weight Densty () Specify Mass Densty
Weight per Unit Volume 77 kM/m?
Mass per Unit Volume 7830 kg/m?

Mechanical Property Data

Modulus of Hasticty, E 200000 MPa
Coefficient of Themnal Expansion, A 0.000012 1/.C
Design Property Data

Modify/Show Material Property Design Data...

Advanced Material Property Data

Monlinear Material Data... Material Damping Properties...

Ok Cancel

Hinh 1.5: Binh nghia vat liéu
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Hinh 1.6: Vé cot, dam, san

B 55 Lewwr € 200 ot - 0 X
T ME e Dvive Doe W dmge beiie Duomy Tegn Tpem Wk e

PSR 292 QGVHO 0 /Z @) aRaRQ Y/ vRE - I S 43 RRT-0-N¥Esh el 10 0= Com:
yROX BT XFARF Y4 SR ARATE ALVAN TR NAZ SaBERE LS ML NGEY RO BT -‘Y'!-q
' o | — ]

i o

W e Tt R |

N ke Il
¥ Tt
¥ Snstow Lot

3 = Pagaras

- ¥ Seatd Oouete

: o Gone

s S 1

o @ Nevwd Py

(&}

[}

[

=

|9

&

(-]

]

L)

£

P

o |

e ——

Hinh 1.7: Biéu d6 moment ciia khung truc 5
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2. Ung dung Sap2000

2.1. Giéi thiéu vé phan mém

a.  Yéu cau thyc tién

SAP2000 ngtau!e

Version

a. Sl’Ruc'
-v-, \J‘,

Hinh 2.1: Giao dién phan mém Sap2000

Doi sdng hién dai doi hoi su chinh xac va hiéu qua trong thiét ké va thi cong cac
cong trinh xay dyng, Bén canh nhitng phan mém nhu Revit hd trg manh mé trong linh
vue kién trac, thi trong linh vire phén tich va thiét ké két cdu, SAP2000 1a mot cong cu
khong thé thiéu dbi véi cac k¥ su két cau, Puogc phat trién boi hang CSI, SAP2000 1a
phan mém chuyén dung trong viéc mo hinh hoa, phén tich va tinh toan cac hé két cau
phtec tap tir cau dudng, nha cao tang dén cac cong trinh cong nghiép, Véi kha nang xir
Iy tai trong tinh va dong, ké ca dong dat hay gi6, cing giao dién truc quan, SAP2000
khong chi gitp giam thiéu sai s6t ma con nang cao d6 chinh xéc trong thiét ké, dam bao
an toan va t6i wu hoa vat liéu cho cong trinh, Nho d6, phan mém nay da trg thanh canh

tay dac luc khong thé thiéu cua cac ki su xdy dung hién dai.
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b. Xudt xi phan mém

Phan mém SAP2000 dugc phat trién bdi Computers and Structures, Inc, (CSI) —
mdt cong ty phan mém hang dau c6 try so tai Walnut Creek, California, Hoa Ky, CSI
dugc thanh 1ap vao nim 1975 boi Tién si Ashraf Habibullah, mot chuyén gia hang dau
trong linh vuc k¥ thuat két cdu, SAP2000 14 mét trong nhiing san pham chu lyc ciia cong
ty, ra ddi nham phuc vy nhu cau phén tich va thiét ké két cAu mot cach toan dién, chinh

Xac va truc quan.

Phién ban dau tién cuia SAP (viét tat cua Structural Analysis Program) duoc giéi
thi¢u tir thap nién 1970, va SAP2000 la phién ban nang cao vi giao dién dd hoa manh
mé, tich hop nhiéu cong cu phan tich hién dai nhu phan tich phi tuyén, dong dét, dao

dong riéng, tai trong gid, va nhi€u tiéu chuan thiét ké quoc te.

SAP2000 hi¢n nay dugc sir dung rong rai trén toan thé gid1, tu cac truong dai hoc

dén cac cong ty tu van ki thuat va té chirc xay dung quy md 16n.
C. Tinh nang

M hinh hoa két ciu 2D va 3D: dam, khung, san, vom, vé mong, cu day vang, cau
treo...

Nhép mo hinh tir AutoCAD, Revit, IFC hodc tao tryc tiép trén phén mém.

HO tro tao cac hé két cAu khong gian phirc tap bang thao tac kéo — tha truc quan.
2.2.  Phuong phap tinh toan

- Phuong phap phan tir hitu han (FEM — Finite Element Method):

MBS hinh két cAu duge chia nho thanh cac phan tir (dim, tdm, vo, khung...)

Phan tich két cdu bang cach giai hé phuong trinh ndi luc — bién dang trén timg phan
tu

- Phuong phdp ma tran d6 cung (Stiffness Matrix Method):
X4y dyng ma tran do ctng tong thé tir cac phan tir
Ap dung diéu kién bién va tai trong dé giai hé phuong trinh cin bang

Tinh toan chuyén vi nut va néi lyc trong ket cau

Phén tich tuyén tinh va phi tuyén:

Tuyén tinh: Gia dinh vat liéu dan hdi tuyén tinh, pht hop véi tai trong nho
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Phi tuyén: Xét dén vat liéu phi tuyén (thép chay, bé tong nut), bién dang 16n hoic

lién két phi tuyén

- Phan tich dong hoc:

Phén tich dao dong riéng (Eigenvalue Analysis): xac dinh tan sé va dang dao dong

riéng

Phén tich phd phan tng (Response Spectrum): ap dung cho thiét ké dong dat

Phan tich lich str thoti gian (Time History): mo phong tac dong dong luc theo thoi

gian
- Phan tich 6n dinh két ciu (Buckling Analysis):
Dénh gia nguy co mét 6n dinh (uén, X04n, buc) dudi tai trong nén
- Phén tich t6 hop tai trong:
Tu dong két hop céc tai trong theo tiéu chuan (TCVN, ASCE...)
Xéc dinh noi luc nguy hiém nhét phuc vu thiét ké
- Phan tich P-Delta:
Tinh dén anh hudng cua chuyén vi 16n 1én noi luc
Phu hop cho nha cao tang va két cau chiu tai trong

2.3.  Cac thao tac sir dung phan mém

Budc 1: Tao mo hinh méi, thiét 1ap don vi va hé luéi (Grid)

Budc 2: V€ cac phan tir két cau: dam, cot, san, tuong

Buéc 3: Gan vat liéu va tiét dién cho cac phﬁn tr

- Budc 4: Gan tai trong va diéu kién bién

- Budc 5: Khai bao to hop tai trong va thiét 1ap phan tich

- Budc 6: Chay phan tich va xem két qua ndi luc, chuyén vi

- Budc 7: Thiét ké cdt thép, kiém tra tiét dién theo tiéu chuan

- Budc 8: Xuat két qua, bdo cdo va trién khai ban vé két cau

SVTH: Tran Thi Thanh Hién GVHD: TS.Vii Huy Cong — ThS. Pham Ly Triéu

121



Thiét ké két cau tru sé lam viéc Toa an nhdn dén qudn Thanh Khé, thanh phé Pa Nang

2.4, Ung dung phan mém trong dd an
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Hinh 2.2: Noi lyc ban thang dwoc xudt ra tir phdn mém
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CHUYEN PE 2: LAP TRINH REVIT APl LQOC DU LIEU CAU KIEN
THEO YEU CAU

1. Muc tiéu va pham vi nghién ciru
1.1. Sw can thiét phai xAy dung chwong trinh tinh

Nganh x4y dung co ban dang ngay mot phat trién ca vé quy moé 1an chat luvong da
phan nao dap tng duoc nhu cau vé nha & va co s& vat chit cho san xuat, Khong nhitng
thé, nhiéu cong trinh ¢ tim voc thé ky ciing duoce x4y dung tao nén nhiéu diém nhin
trong khong gian méi trudng song, Dé c6 duoc su dd pha trong xay dung nhu hién nay,

chung ta khong thé khong nhic dén sy hd tro dic luc ciia may tinh dién ti.

Autodesk 1a mot trong nhitng hang phan mém tién phong va dang dan dau trong
viéc phat trién cac ing dung hd trg cho quy trinh BIM, Trong d6 Autodesk Revit dang
noi 1én tro thanh mot phan mém khong thé thiéu khi nhic dén BIM.

Revit la phﬁn mém manh mé, hd trg dac luc cho cac Kién tric su - K¥ su, duoc xay
dung dua theo huéng mo hinh cong trinh gan thong tin BIM (Building Information
Modeling), cho phép cac chuyén gia thiét ké nhiing y tudng tir cach tiép can trén mo
hinh phdi hop nhat quan.

Hau hét cac phan mém déu c6 mot API (Application Programming Interface) cho
phép can thiép sdu hon vao phan mém dé tao ra cac add-ins, tién ich gitp giai quyét
cong viéc cua ching ta nhanh va hi¢u qua hon, Béi tinh chét cong viéc, du an, quy trinh
ciia mdi cong ty 1a khac nhau nén Autodesk khong thé tao ra qua nhiéu cong cu cho
Revit ma chi tao ra nhitng thtr chung cho sé dong nguoi dung, Vi vay, ca nhan hoic
doanh nghiép ndo mudn cai thién viéc xay dung mo hinh trong Revit doi hoi phai st
dung cac ngdn ngit 14p trinh can thiép siu vao phan mém.

Dit biét trong qua trinh tao cic ban v& khi stir dung phan mém Revit, viéc loc cac
cAu kién theo kich thudt hién nay phai loc thu cong, diéu do gay can trd mat thoi gian
cho nguoi thuc hién.

1.2. Muyc tiéu cin dat dugc
- Céc van dé can giai quyét:
Loc ra céc ddi tuong két cAu theo loai (dém, cOt, san...) trong mod hinh Revit

Loc theo kich thude cu thé (chiéu dai, rdng, cao, tiét dién. . .)

Loc theo vi tri ting (Level) hoic view dang lam viéc
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Hién thi o rang cac thong tin nhu: tén Family, Type, kich thudc, vi tri.
Cho phép nguoi dung chon va lam ndi bat cac dbi tuong sau khi loc
Hb trg xem nhanh céc thong s6 ky thuat dé d6i chiéu va kiém tra

- Giao di¢n chuong trinh:
Giao dién than thién, dé thao tac va truc quan
Cho phép nguoi dung chon loai cau kién, diéu kién loc va téng can tim
Hién thi danh sach két qua loc kém theo thong tin chi tiét
Cho phép chon cac phan tir tir danh sach dé 1am noi bat trong mé hinh
HJ tro tim kiém nhanh va loc nang cao theo nhiéu tiéu chi két hop

Véi cac yéu cu vé muc tiéu can dat duoc, tac gia st dung ngon ngit 1ap trinh C#
két hop bod cong cu RevitAPI ciua Autodesk dé xay dung chwong trinh Add-in hd tro
nguoi dung loc va quan 1y cdu kién trong méi truong BIM hiéu quéa hon.

2. Tong quan vé RevitAPI va Add-in for Revit
2.1. Tong quan vé RevitAPI

API 1a viét tat ciia cum tir Application Programming Interface hay giao dién lap
trinh mg dung, API don gian 13 mot cong cu 14p trinh ma ban c6 thé ap dung trong qué
trinh lam viéc, API cho phép ngudi ding va cac nha phét trién mé rong kha ning cua
tmg dung hién c6 bang cach viét chuwong trinh hodc tap 1énh bd sung chirc ning méi cho
phan mém, Revit API cho phép lap trinh vién thay doi truc tiép cac phan tir trong M6
hinh théng tin toa nha (BIM) hodc truy cap dir liéu dé thuc hién cac tac vu chuyén biét,
Hay néi mdt cach don gian hon Revit API 1a mt giao dién 1ap trinh ung dung do
Autodesk cung cip v6i muc dich can thiép vao qué trinh sir dung Revit bang cac 1énh
ngoai.

Céc nha phat trién phan mém dang tan dung Revit APl dé tao cic cong cuy tiy chinh
cta riéng ho, Bang cach str dung Revit AP, ho ¢ thé ning cao sitc manh cta Revit dé
cai thién quy trinh lam viéc va tao ra cac thiét ké toa nha tét hon nhanh hon.

Revit API cho phép ngudi ding tuwong tac véi cac ddi tugng trong mo hinh Revit,
chéng han nhu dam, cot, ctra di, cira s6, 6ng nudc..V.v... bﬁng cach sir dung ma lap trinh,
N6 ciing cho phép nguoi ding tao cac cong cu dé tu dong héa cac cong viéce trén Revit,

gilip ting tdc qua trinh va giam thoi gian va chi phi cta dy an.
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2.2. Téng quan vé Add-in

Add-in 1a mdt chuong trinh viét thém, chay phu thudc trong mdt ung dung khac dé

thuc thi mot sd tic vu chuyén bi¢t ma ing dung do chua hodc khong ho tro.

Add-in hay Plugin déu c6 nghia 1a mot chuong trinh phy thudc, ban than n6 khong
thé chay doc 1ap, no st dung céac thu vién DLL, cac Iénh md, tai nguyén va dir li¢u cuia
tmg dung chinh, n6 thuong dugce dung dé ty dong hoa mot sd chudi thao tac co dinh
hudng.

Add-in dugc st dung trong nhiéu tmg dung, dic biét trong linh vuc dd hoa, Add-in
dugc dung dé vé bang 1énh thay vi bang chudt cho nhiéu d6i twong d6 hoa phirc tap kho
ve b@ing chudt hodc ty dong hoa thao tac chinh stra khi cac doi tuong lién quan co su
thay d6i. ..

Viét Add-in bang nhiéu ngdn ngit khac nhau tiy thudc vao tng dung chinh hd tro.
Trong Revit thi c6 2 ngén ngir phd bién dugc hd trg 14 VBA va C Shap (C#), Dung
VB, net hay C# chi khic nhau vé ct phap ctia ngdn ngt, l4p trinh vién c6 thé tiy chon
ngdn ngit so truong ciia minh dé tan dung loi thé,.

3. Thiét ké co sé dir liéu
3.1. Cac khoi dir liéu dau vao va méi quan hé
Dbi vai cong cu loc ciu kién (FilterForm):
Céc khéi dir liéu dau vao gdom:
Category: Loai cau kién can loc (cot, dam, san)
Level: TAng ma ngudi diung mudn loc (Level tir mo hinh Revit)

Parameter Filters: Cac diéu kién loc theo tham s6 (vi du: kich thudc chiéu cao, bé

rong, vat liéu)

View hoac Active Document: Dir liéu ctia mo hinh hién tai

- Mbi quan hé dir liéu:

MJi cu kién c6 lién két véi mot Level cu the

Tham s6 loc gan lién vé6i timg FamilyType trong mdi Category

Viéc loc két qua dya trén diéu kién déng thoi gitta Category, Level va Parameter.
3.2. Thiét ké co sé dir liéu dau vao

Danh séach cac Category hop 1€ (Beam, Column, Floor...)
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Danh sach cac Level co6 trong md hinh
« Danh sich ciac Parameter c6 thé loc (Length, Width, Height, FamilyName...)
3.3. Cac khoi dir liéu diu ra

Két qua loc:
Danh sach céc cau kién thoa man diéu kién loc, hién thi trong bang v&i thong tin nhu:

Tén Family — Type
Kich thudc

Level

ID phan tir

Tuong tac voi mo hinh:

Khi chon ciu kién trong danh sach, phan tir twong tng sé& dugc highlight trong mé
hinh.

C6 thé chon mdt hodc nhiéu ciu kién dé thuc hién cac tac vu khac nhu théng ke,
xuét danh sach. ..
4. Phan tich va thiét ké giai thuat
4.1. Thiét ké giai thuat tong thé ciia toan b chwong trinh
« Dbi véi cong cu loc ciu kién (FilterForm), giai thuat tong thé nhu sau:
o Budc 1: Bat dau
o Budc 2: Lay toan bd cac phan tir thudc cac Category (dam, cot, san...) tir
mo hinh
o Budc 3: Lay thong tin tat ca cac Level ¢6 trong du an

o Buéc 4: Nguoi dung chon Category, Level va cac tham sb can loc (kich

thuodc, tén Family...)
o Budc 5: Ap dung céc diéu kién loc dé loc danh sach phan tir theo yéu cau
o Budc 6: Hién thi danh sach két qua loc trén giao dién (DataGridView)

o Buéc 7: Khi nguoi dung chon phan tir trong danh sach, phan tir dugc
highlight trén mo hinh

o Budc 8: Két thic.
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Giai thuat chi tiét dwa dir liéu diu vao

Céc dir lidu dau vao duoc lay truc tiép tir mo hinh Revit thong qua API, Dit liéu

duoc trich xuit, chon loc theo diéu kién nguoi dung nhap vao tu giao di¢n:

4.2.1.

Dii liéu dau vao bao gdm:
o Danh sach Category can loc
o Danh sach Level trong du an

o Cac tham s0 k¥ thuat (Parameter) nhu: chiéu dai, chiéu rong, chiu cao,

tén Family...
o View hién hanh (ActiveView) dé phuc vu thao tac highlight
Giai thuat chi tiét tat ca cac modul tinh todn
Cong cu loc cAu kién (FilterForm)

Budc 1: Dung Revit API truy xuit toan bd cac phan tir thudc cac Category c6 thé

loc (Beam, Column, Floor...)

Budc 2: Ly danh sach tat ca cac Level va hién thi vaio ComboBox dé ngudi ding

chon

Budc 3: Khi nguoi dung chon loai cAu kién va téng, hé théng loc ra cac phén tr

tuong g

Budc 4: Néu c6 thém diéu kién loc (kich thudc, tén Family...) ap dung tiép cac

b loc bang cach truy xuat Parameter cta ting dbi tuong va so sanh gia tri
Buéc 5: Pua danh sach két qua thoa diéu kién vao DataGridView dé hién thi

Buéc 6: Khi nguoi dung nhan chon mot phan tir trong bang, goi phuong thiic
UlDocument,Selection,SetElementlds() dé highlight phan tir trong mo hinh

Budc 7: Cho phép xuat danh sach phan tir loc dugc ra Excel (néu can)

Giai thuat két xuat va biéu dién két qua

Céc phan tr duoc loc ra s& hién thi dudi dang bang ngay trén giao dién nguoi
dung

Khi chon vao dong dir ligu, phﬁn tor twong ung sé€ tu dong dugc lam ndi bat trong
mo hinh 3D

Nguoi dung co thé thao tac truc tiép trén mo hinh, kiém tra lai kich thuéc, vi tri
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« Cho phép thém nat “Xuét danh sach ra Excel” néu can quan 1y dir liéu ngoai mo
hinh

5. Lwa chon ngon ngir va lap trinh
5.1. Lwa chon ngon ngir I1ap trinh

C# 12 mot ngdn ngit 14p trinh hudng ddi twong duoc phat trién boi Microsoft, 13
phan khai dau cho ké hoach ,NET cua ho, Tén ciia ngdn ngit bao gém ky tu thing theo
Microsoft nhung theo ECMA 1a C#, chi bao gom dau s6 thuong, Microsoft phat trién
C# dua trén C++ va Java, C# dugc miéu ta 1a ngén nglt c6 dugc su can bé‘lng gitta C++,

Visual Basic, Delphi va Java.

C# duoc thiét ké chu yéu boi Anders Hejlsberg kién triic su phan mém ndi tiéng véi
cac san phﬁm Turbo Pascal, Delphi, J++, WFC.

Ngon ngit 1ap trinh C# ¢6 nhitng dic trung co ban sau:

+ La mot ngdn ngir thudn hudng déi tuong

+ La ngon ngir kha don gian, chi ¢ khoang 80 tir khoa va hon muoi may kiéu
dir liéu dugc dung san

+ Cung cap nhitng dic tinh huéng thanh phin (component-oriented) nhu 13
Property, Event, C# khong khuyén khich sir dung con tré nhu trong C++
nhung néu ban thuc sy mudn st dung thi phai danh diu day la ma khong an
toan (unsafe)

+ C# c6 bd Garbage Collector s€ tu dong thu gom vung nhé khi khong con st
dung nira

+ C# d4 loai bo da ké thira trong C++ ma thay vao d6 C# sé& hd tro thuc thi
giao dién interface

Mot sb wu diém ndi bat cua C#:

+ Gan gili voi cac ngdn ngit 1ap trinh thong dung (C++, Java, Pascal)

+ Xy dung dya trén nén tang ctia cac ngdn ngir 1ap trinh manh nén thira
huéng nhitng wu diém cua nhitng ngdn ngir d6

+ Cai tién cac khuyét diém ctia C/C++ nhu con tro, cac hiéu tng phu, , , , D&
tiép can, dé phat trién

+ Puoc su chong lung cua ,NET Framework

Pi kém véi nhitng diém manh trén thi C# ciling c¢6 nhimg nhugc diém:
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+ Nhuoc diém 16n nhit ctia C# 1a chi chay trén nén Windows va c6 cai ,NET
Framework
+ Thao tac d6i v6i phan cting yéu hon so véi ngén ngit khac

+ Hau hét phai dya vao windows
Tuy céc nhugc diém nhu vay, tai sao lai lya chon ngoén ngit C#?

C# 1a mot ngon nglr don gian, C# 1la mgt ngdn ngtr hién dai,
C# 1a mot ngdn ngit manh mé va mém déo
C# 12 mot ngdn ngir it tir khoa, C# 1a mot ngdn ngit phd bién

+ + + +

C# mang strc manh ctia nhiéu ngdn ngit (C++, Java,...) Mdi ngdn ngit s& co
mot thé manh phat trién riéng
+ Nhung C# dang chting minh cho thé gi6i thdy né c6 kha ning thay thé mot

sO ngdn ngir khac va tré manh ngén ngir da nang
5.2. Cac form nhap va truy xuat dir li¢u
5.2.1. T6 chirc chwong trinh — Hé théng menu

Bao gom 1 menu c6 Button dai dién cho cong cu

Loc Bo tri
Cdu kien Thép coc

Button cda Thanh Hign

Hinh 5.1. Menu quan [i
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85 Chon cdu kign theo tén — 0 %

Chon cdu kién oK Huy

Hinh 5.2. Giao dién tao loc ciu kién

5.2.2. Code cia tit ca cac modul

¢ Code FilterForm:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Windows.Forms;

using Autodesk.Revit.DB;

using Autodesk.Revit.Ul;

using WinForms = System.Windows.Forms;
namespace RevitColumnBeamFilter

{

public class FilterForm2 : System.Windows.Forms.Form

private UlIDocument _uidoc;
private Document _doc;
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private CheckBox chkColumn;
private CheckBox chkBeam;

private CheckBox chkSlab;

private CheckBox chkWall;

private CheckedListBox IstElements;
private Button btnPick;

private Button btnOK;

private Button btnCancel;

private Dictionary<string, List<Element>> _groupedElements = new
Dictionary<string, List<Element>>();
private List<Elementld> _highlightedlds = new List<Elementld>();

public List<Elementld> SelectedElementlds => _highlightedlds;

public FilterForm2(UIDocument uidoc)
{

_uidoc = uidoc;

_doc = uidoc.Document;

this.Text = "Chon c4u kién theo tén";
this.Size = new System.Drawing.Size(520, 450);
InitializeControls();

private void InitializeControls()
{
chkColumn = new CheckBox() { Text = "Cot", Location = new
System.Drawing.Point(20, 20) };
chkBeam = new CheckBox() { Text = "Dam", Location = new
System.Drawing.Point(20, 50) };
chkSlab = new CheckBox() { Text = "San", Location = new
System.Drawing.Point(20, 80) };
chkWall = new CheckBox() { Text = "Tuong", Location = new
System.Drawing.Point(20, 110) };
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chkColumn.CheckedChanged += (s, ) => LoadElements();
chkBeam.CheckedChanged += (s, ) => LoadElements();
chkSlab.CheckedChanged += (s, ) => LoadElements();
chkWall.CheckedChanged += (s, e) => LoadElements();

IstElements = new CheckedListBox()

{
Location = new System.Drawing.Point(150, 20),
Size = new System.Drawing.Size(330, 250)

}

btnPick = new Button() { Text = "Chon cau kién", Location = new
System.Drawing.Point(20, 300), Width = 120 };

btnOK = new Button() { Text = "OK", Location = new
System.Drawing.Point(170, 300), Width = 80 };

btnCancel = new Button() { Text = "Huy", Location = new
System.Drawing.Point(270, 300), Width = 80 };

btnPick.Click += BtnPick_Click;

btnOK.Click += (s, e) => { this.DialogResult = DialogResult.OK;
this.Close(); };

btnCancel.Click += (s, e) => { this.DialogResult =
DialogResult.Cancel; this.Close(); };

this.Controls.AddRange(new WinForms.Control[]

{
chkColumn, chkBeam, chkSlab, chkWall,

IstElements, btnPick, btnOK, btnCancel
b;

private void LoadElements()

{

IstElements.ltems.Clear();
_groupedElements.Clear();
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List<BuiltinCategory> categories = new List<BuiltinCategory>();

if (chkColumn.Checked)
categories.Add(BuiltinCategory.OST_StructuralColumns);
if (chkBeam.Checked)

categories.Add(BuiltinCategory.OST_StructuralFraming);
if (chkSlab.Checked) categories.Add(BuiltinCategory.OST_Floors);
iIf (chkWall.Checked) categories.Add(BuiltinCategory.OST_Walls);

If (categories.Count == 0) return;

var collector = new FilteredElementCollector(_doc)
.WherePasses(new LogicalOrFilter(categories.Select(c =>
(ElementFilter)new ElementCategoryFilter(c)).ToList()))
.WhereElementIsNotElementType()
.ToElements();

foreach (var el in collector)

{

string name = string.Empty;

if (el.Category.ld.Value ==
(int)BuiltinCategory.OST _StructuralFraming)

{
// Dam - léy tén tur Type
Element type = _doc.GetElement(el.GetTypeld());
name = type?.Name ?? "(Khong xac dinh)";
}
else
{
name = el.Name;
if (string.IsNullOrWhiteSpace(name))
{
Element type = _doc.GetElement(el.GetTypeld());
name = type?.Name ?? "(Khong xac dinh)";
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k
¥

if (!_groupedElements.ContainsKey(name))
_groupedElements[name] = new List<Element>();

_groupedElements[name].Add(el);
}

foreach (var key in _groupedElements.Keys.OrderBy(k => k))

{
IstElements.ltems.Add(key);

¥
¥

private void BtnPick Click(object sender, EventArgs e)
{

_highlightedlIds.Clear();

foreach (int 1 in IstElements.CheckedIndices)

{
string key = IstElements.ltems[i]. ToString();

if (_groupedElements.TryGetValue(key, out var elements))

{
_highlightedlds.AddRange(elements.Select(el => el.ld));

k
k

if (_highlightedlds.Count == 0)
{

TaskDialog.Show("Thong bao", "Ban chua chon ciu kién nio.");
return;

_uidoc.Selection.SetElementlds(_highlightedlds.Distinct(). ToList());

OverrideGraphicSettings ogs = new OverrideGraphicSettings();

SVTH: Tran Thi Thanh Hién GVHD: TS.Vii Huy Cong — ThS. Pham Ly Triéu 134



Thiét ké két cdu tru sé lam viéc Toa dn nhédn dan qudn Thanh Khé, thanh phé Pa Ning

ogs.SetProjectionLineColor(new Autodesk.Revit.DB.Color(255, 128,
0)); // Mau cam

using (Transaction t = new Transaction(_doc, "Highlight™))
{

t.Start();

foreach (Elementld id in _highlightedlds)

{

_doc.ActiveView.SetElementOverrides(id, 0gs);

}
t.Commit();

TaskDialog.Show("Thong bao", $"\u0110a highlight
{_highlightedIds.Count} cau kién.");
}
}

+»+ Code khai bao tao nut button:
using Autodesk.Revit,Ul;
using System;
using System.Reflection;

namespace RevitColumnBeamFilter

{

public class External Application : IExternal Application

{
public Result OnStartup(UlControlledApplication application)

{
string tabName = "DATN";
string panelName = "Button ctia Thanh Hién";
string assemblyPath = Assembly.GetExecutingAssembly().Location;

try
{

// Tao tab néu chua ton tai
Application.CreateRibbonTab(tabName);
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¥

catch { /* Tab d4 ton tai, bo qua */ }

// ' Tao panel chira cac nut

RibbonPanel panel = application.CreateRibbonPanel(tabName, panelName);

PushButtonData btnLoc = new PushButtonData(
"btnLoc",
"Loc\nCau kién",
assemblyPath,
"RevitColumnBeamFilter.External Command"
);
btnLoc.ToolTip = "Loc va chon cdt, dam, tuong, san trong Revit,";
panel.AddItem(btnLoc);
public Result OnShutdown(UIControlledApplication application)
{

return Result,Succeeded;

+»» Code External Application:
using Autodesk.Revit.Attributes;
using Autodesk.Revit.DB;
using Autodesk.Revit.Ul;
using System.Collections.Generic;

namespace RevitColumnBeamFilter

{

[Transaction(TransactionMode.Manual)]
public class ExternalCommand : IExternalCommand

{
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public Result Execute(ExternalCommandData commandData, ref string message,
ElementSet elements)

{

UlDocument uidoc = commandData.Application.ActiveUIDocument;

FilterForm2 form = new FilterForm2(uidoc);
if (form.ShowDialog() == System.Windows.Forms.DialogResult.OK)

{

List<Elementld> selected = form.SelectedElementlds;

TaskDialog.Show("Danh sach", $"Ban da chon {selected.Count} ciu kién.");
}

return Result.Succeeded;
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Hinh 5.3: Két qua khi chay chwong trinh
6. Kétqua

6.1. Ap dung trong thiét ké cong trinh

Cong cu FilterForm hd trg ngudi ding trong qué trinh kiém tra, quan 1y va lya

chon nhanh céc d6i tugng két cau trong mo hinh Revit.Cho phép loc theo loai cAu kién
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(dam, cot, san...),vi tri tang (Level), va cac thong sé k¥ thuat (kich thudc, tén Family,
vat liéu...).

Hién thi truc quan danh sach cau kién thoa diéu kién va hd trg 1am noi bat (highlight)
cac dbi twong ngay trén mo hinh.

Giup tiét kiém thoi gian thao tac, dac bi¢t hi¢u qua khi xtr Iy cdc mo hinh c6 quy mo

16n hodc yéu cau kiém tra théng ké chi tiét.

6.2. Két luan va kién nghi

Cong cu FilterForm 13 budc khai dau trong viéc hd tro ngudi dung loc va quan 1y
cdu kién theo yéu ciu cuy thé trong méi truong lam viéc BIM véi Revit,
Tuy nhién, cong cu hién tai van con gidi han trong viée xu ly dir liéu lién két gifra cac
cau kién (nhu dam — cot — san — mong,,,), chua tich hop cac chuc nang xu ly da diéu
kién hodc truy Xudt dir ligu thong ké nang cao,
Dua trén nén tang nghién ctru va két qua dat dugc, to1 dé xuit mé rong chuong trinh

theo hudng:
« Cho phép loc theo nhiéu diéu kién dong thoi (vi dy: theo vt lidu va kich thudc).

o Tich hop tinh ning xuat danh sach ra Excel hoic ty dong thong ké s6 luong timg

loai cau kién.

« Két hop cac cong cu kiém tra xung dot (clash detection) hodc hd trg to hop cau

kién theo tiéu chuan thiét ké.
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KET LUAN

Db an t6t nghiép voi dé tai “Tinh todn két cAu tru s¢ lam viéc Toa an nhan dan quan
Thanh Khé, thanh phd Pa Ning” da hoan thanh cac ndi dung chinh theo yéu cu cua

mot d6 an thiét ké cong trinh dan dung.
Trong qua trinh thyc hién, dd 4n da:

Khao st va phan tich nhiém vu thiét ké céng trinh tru s lam viéc c6 quy mé va
cong nang st dung phu hop vo1 co quan hanh chinh nha nuéce.

Thiét 1ap mo hinh két cau chiu lyc chinh ctia cong trinh gdm hé khung bé tong cot
thép toan khéi, dam bao yéu cau chiu luc, d6 bén va tinh kinh té.

Tinh toan két cAu dim, san, cot, mong, su dung td hop tai trong theo TCVN hién
hanh, trong d6 dic biét chii trong dén an toan chiu luc va kha ning thi cong.

Trién khai ban v& cdu tao cic cau kién chinh bang phan mém Revit/AutoCAD, dam
bao du thong tin phuc vy cong tac thi cong.

Thong qua d6 an, em da van dung tong hop cac kién thirc di hoc vao thuc té thiét
ké mot cong trinh cu thé, dong thoi rén luyén k¥ ning tinh toan, sir dung phan mém, doc
ban v& va 1ap ho so k¥ thuat.

Tuy nhién, do han ché vé thoi gian va kinh nghiém thuc té, d6 an kho tranh khoi
mot s6 thiéu s6t nhat dinh. R4t mong nhan dugc su dong gop, chi dan cua quy thay co

dé do an duoc hoan thién hon.
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PHU LUC

Bdng 1: Bdng tinh thép dam khung truc 5

DAM M b h gt ho om § Astt CHON THEP Asth m
T.m m m m m cm? nl 5] n2 2] cm? %

GOI1| 20.88 0.4 06 | 0.05 | 055 | 0.119 | 0.127 | 11.58 2 20 2 20 12.56 | 0.57

B32-MAI NHIP 12.26 0.4 0.6 | 0.05 | 0.55 0.070 | 0.073 6.61 2 20 2 20 12.56 | 0.57
GOI2 | 2217 0.4 06 | 0.05 | 055 | 0.126 | 0.136 | 12.35 2 20 2 20 12.56 | 0.57

GOI1 6.69 0.4 0.6 | 0.05 | 055 | 0.038 | 0.039 3.54 2 18 0 20 5.09 0.23

B35-MAI NHIP 0.37 0.4 0.6 | 0.05 | 055 | 0.002 | 0.002 0.19 2 18 0 20 5.09 0.23
GOI2 5.70 0.4 0.6 | 0.05 | 055 | 0.032 | 0.033 3.01 2 18 0 20 5.09 0.23

GOI1| 2295 0.4 06 | 0.05 | 055 | 0.131 | 0.141 | 12.83 3 20 2 20 15.70 | 0.71

B22-MAI NHIP | 12.42 0.4 06 | 0.05 | 055 | 0.071 | 0.073 6.70 2 20 2 20 12.56 | 0.57
GOI2 | 20.64 0.4 06 | 0.05 | 055 | 0.118 | 0126 | 11.44 3 20 1 20 12.56 | 0.57

GOI1| 23.01 0.4 06 | 0.05 | 055 | 0.131 | 0.141 | 12.86 3 20 2 20 15.70 | 0.71

B32-TANG7 | NHIP | 11.34 0.4 0.6 | 0.05 | 055 | 0.065 | 0.067 6.09 2 20 2 20 12.56 | 0.57
GOI2 | 22.66 0.4 06 | 0.05 | 055 | 0.129 | 0.139 | 12.65 3 20 2 20 15.70 | 0.71

GOI1| 4.90 04 | 06 | 005 | 055 | 0.028 | 0.028 2.58 2 18 0 18 5.09 | 0.23

B35-TANG 7 | NHIP 1.24 04 | 06 | 005 | 055 | 0.007 | 0.007 0.65 2 18 0 18 5.09 0.23
GOI12 3.62 0.4 0.6 | 0.05 | 055 | 0.021 | 0.021 1.90 2 18 0 18 5.09 0.23

GOI1 | 2361 0.4 06 | 005 | 055 | 0.135 | 0.145 13.22 3 20 2 20 15.70 | 0.71

B22-TANG7 | NHIP 11.41 0.4 0.6 | 0.05 | 0.55 0.065 | 0.067 6.13 2 20 0 20 6.28 0.29
GOI2 | 2277 0.4 06 | 0.05 | 055 | 0.130 | 0.139 | 1271 3 20 2 20 15.70 | 0.71
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DAM M b h gt ho om § Astt CHON THEP Asth m
T.m m m m m cm? nl 0 n2 0 cm? %
GOI1| 2237 04 | 06 | 0.05 | 0.55 | 0.127 0.137 | 12.47 3 20 2 20 15.70 0.71
B32-TANG6 | NHIP | 11.54 0.4 0.6 | 0.05 | 0.55 | 0.066 0.068 6.21 2 20 2 20 12.56 0.57
GOI2 22.69 0.4 0.6 0.05 | 0.55 0.129 0.139 12.67 3 20 2 20 15.70 0.71
GOI1| 5.26 04 | 0.6 | 0.05 | 0.55 | 0.030 0.030 2.77 2 18 0 18 5.09 0.23
B35-TANG 6 | NHIP 0.86 0.4 0.6 | 0.05 | 0.55 | 0.005 0.005 0.45 2 18 0 18 5.09 0.23
GOI2 4.12 0.4 06 | 0.05 | 055 | 0.023 0.024 2.17 2 18 0 18 5.09 0.23
GOI1| 2361 04 | 0.6 | 0.05 | 0.55 | 0.135 0.145 | 13.23 3 20 2 20 15.70 0.71
B22-TANG6 | NHIP | 11.64 0.4 | 0.6 | 0.05 | 0.55 | 0.066 0.069 6.26 2 20 0 20 6.28 0.29
GOl2 | 2214 0.4 0.6 | 0.05 | 0.55 | 0.126 0.135 | 12.34 3 20 2 20 15.70 0.71
GOI1 | 2237 04 | 06 | 005 | 055 | 0.128 0.137 | 12.48 3 20 2 20 15.70 0.71
B32-TANG5 | NHIP | 1153 04 | 06 | 0.05 | 0.55 | 0.066 0.068 6.20 2 20 2 20 12.56 0.57
GOI2 | 23.04 04 | 0.6 | 005 | 0.55 | 0.131 0.141 | 12.88 3 20 2 20 15.70 0.71
GOI1| 517 0.4 | 0.6 | 0.05 | 0.55 | 0.029 0.030 2.72 2 18 0 18 5.09 0.23
B35-TANG5 | NHIP 0.94 0.4 0.6 | 0.05 | 0.55 | 0.005 0.005 0.49 2 18 0 18 5.09 0.23
GOl2 | 410 04 | 0.6 | 0.05 | 0.55 | 0.023 0.024 2.15 2 18 0 18 5.09 0.23
GOI1| 23.95 04 | 06 | 0.05 | 0.55 | 0.137 0.147 | 13.43 3 20 2 20 15.70 0.71
B22-TANGS5 | NHIP | 1157 04 | 0.6 | 0.05 | 0.55 | 0.066 0.068 6.22 2 20 0 20 6.28 0.29
GOI2 | 22.16 04 | 0.6 | 0.05 | 0.55 | 0.126 0135 | 1235 3 20 2 20 15.70 0.71
141 SVTH: Tran Thi Thanh Hién GVHD: TS.Vii Huy Cong — ThS. Pham Ly Triéu




Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

DAM M b h gt ho om § Astt CHON THEP Asth m
T.m m m m m cm? nl 0 n2 0 cm? %
GOI1| 2219 04 | 06 | 0.05 | 0.55 | 0.126 0.136 | 12.37 3 20 2 20 15.70 0.71
B32-TANG4 | NHIP | 1157 0.4 0.6 | 0.05 | 0.55 | 0.066 0.068 6.22 2 20 2 20 12.56 0.57
GOI2 23.46 0.4 0.6 0.05 | 0.55 0.134 0.144 13.14 3 20 2 20 15.70 0.71
GOI1| 5.15 04 | 06 | 0.05 | 055 | 0.029 0.030 2.72 2 18 0 18 5.09 0.23
B35-TANG4 | NHIP 0.91 0.4 0.6 | 0.05 | 0.55 | 0.005 0.005 0.47 2 18 0 18 5.09 0.23
GOI2 | 4.20 04 | 06 | 005 | 055 | 0024 | 0024 | 221 2 18 0 18 5.09 0.23
GOI1| 24.36 04 | 06 | 005 | 055 | 0.139 0.150 | 13.68 3 20 2 20 15.70 0.71
B22-TANG4 | NHIP | 11.66 04 | 06 | 0.05 | 0.55 | 0.066 0.069 6.27 2 20 0 20 6.28 0.29
GOI2 | 21.99 0.4 0.6 | 0.05 | 0.55 | 0.125 0.134 | 12.25 3 20 2 20 15.70 0.71
GOI1| 21.95 04 | 06 | 005 | 055 | 0.125 | 0.134 | 12.22 3 20 2 20 15.70 0.71
B32-TANG3 | NHIP | 11.62 04 | 06 | 0.05 | 0.55 | 0.066 0.069 6.25 2 20 2 20 12.56 0.57
GOI2 | 23.97 0.4 06 | 0.05 | 055 | 0.137 0.148 | 13.44 3 20 2 20 15.70 0.71
GOI1| 5.16 04 | 06 | 005 | 055 | 0029 | 0.030 | 272 2 18 0 18 5.09 0.23
B35-TANG3 | NHIP 0.86 04 | 06 | 0.05 | 0.55 | 0.005 0.005 0.45 2 18 0 18 5.09 0.23
GOI2| 435 04 | 0.6 | 0.05 | 0.55 | 0.025 0.025 2.29 2 18 0 18 5.09 0.23
GOI1 | 24.85 04 | 06 | 0.05 | 0.55 | 0.142 0.153 | 13.98 3 20 2 20 15.70 0.71
B22-TANG3 | NH|P 11.71 0.4 0.6 | 0.05 | 0.55 0.067 0.069 6.30 3 20 0 20 9.42 0.43
GOI2 | 2177 04 | 06 | 0.05 | 055 | 0.124 | 0133 | 1212 3 20 2 20 15.70 0.71
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DAM M b h gt ho Om § Astt CHON THEP Asch m
T.m m m m m cm? nl 0 n2 0 cm? %
GOI1 | 21.46 0.4 0.6 | 0.05 | 0.55 0.122 0.131 | 11.93 3 20 2 20 15.70 0.71
B32-TANG2 | NHIP | 11.74 0.4 0.6 | 0.05 | 0.55 0.067 0.069 | 6.32 2 20 2 20 12.56 0.57
GOI2 | 2455 0.4 0.6 | 0.05 | 0.55 0.140 0.151 | 13.80 3 20 2 20 15.70 0.71
GOI1 5.28 0.4 0.6 | 0.05 | 0.55 0.030 0.031 | 2.78 2 18 0 18 5.09 0.23
B35-TANG2 | NHIP 0.67 0.4 0.6 | 0.05 | 0.55 0.004 0.004 | 0.35 2 18 0 18 5.09 0.23
GOI2 | 473 0.4 0.6 | 0.05 | 0.55 0.027 0.027 | 2.49 2 18 0 18 5.09 0.23
GOI1| 25.39 0.4 0.6 | 0.05 | 0.55 0.145 0.157 | 1431 3 20 2 20 15.70 0.71
B22-TANG2 | NHIp | 11.84 0.4 0.6 | 0.05 | 0.55 0.068 0.070 | 6.38 3 20 0 20 9.42 0.43
GOI2 | 21.31 0.4 0.6 | 0.05 | 0.55 0.121 0.130 | 11.84 3 20 2 20 15.70 0.71
GOI1| 20.93 0.4 0.6 | 0.05 | 0.55 0.119 0.127 | 11.62 3 20 2 20 15.70 0.71
B32-TANG1 | NHIP | 11.86 0.4 0.6 | 0.05 | 0.55 0.068 0.070 | 6.38 2 20 2 20 12.56 0.57
GOI2 | 25.40 0.4 0.6 | 0.05 | 0.55 0.145 0.157 | 14.32 3 20 2 20 15.70 0.71
GOI1| 5.32 04 | 06 | 005 | 055 | 0030 | 0031 | 281 2 18 0 18 5.09 0.23
B35-TANG1 | NHIP 0.51 0.4 0.6 | 0.05 | 0.55 0.003 0.003 | 0.26 2 18 0 18 5.09 0.23
GOI2 5.14 0.4 0.6 | 0.05 | 0.55 0.029 0.030 | 2.71 2 18 0 18 5.09 0.23
GOI1| 19.42 0.4 0.6 | 0.05 | 0.55 0.111 0.118 | 10.72 3 20 2 20 15.70 0.71
B22-TANG1 | NHIP 8.77 0.4 0.6 | 0.05 | 0.55 0.050 0.051 | 4.68 2 20 0 20 6.28 0.29
GOI2 | 15.34 0.4 0.6 | 0.05 | 0.55 0.087 0.092 | 835 3 20 2 20 15.70 0.71
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Bdng 2. Bang tinh cot thép cot

TA Phan | Tiét | Cx | Cy b h lo a M Tr. e X pmin | Ast'" s Chon thép ¢ At | Ag™T
ang . i
| dién | cm) | em) | @m) [ @m) | m) | ©em | (gm) | hop | @m) | @m) | ) | ) | %) |18|20[22|25|28[32|(m) | (@
70 | 70 | 2.6 50803.68 | | T.L | 75.65 | 11.47 | 0.05% | 17.92 | 0.38%
0 70 | 70 | 26 50803.68 | | T.L | 74.15 | 11.47 | 0.05% | 16.05 | 0.34%
2| 9 o | 7 70|70 |26 | | 5080368 | | T.L|74.15 | 1147 | 0.05% | 16.05 | 0.34% . Q 3
g | © 70 | 70 | 2.6 73668.50 | . T.L | 99.73 | 10.48 | 0.05% | 43.24 | 0.92% 2 Q
3.7 70 | 70 | 26 73668.50 | | T.L | 99.73 | 10.48 | 0.05% | 43.24 | 0.92%
70 | 70 | 2.6 73668.50 | L. T.L | 99.73 | 10.48 | 0.05% | 43.24 | 0.92%
70 | 70 | 2.7 38577.17 | pT |48.91 | 44.72 | 0:05% | 469 | 1 g30
0 70 | 70 | 2.7 38577.17 | P.T | 4741 | 4472 | 005% | 469 | 1 g3
S| e 70 | 70 | 2.7 3857717 | p.T | 47.41 | 44.72 | 005% | 469 | 1 30 = o
s | g 70 | 70 3 - 6 < 8
@ 70 | 70 | 2.7 3412533 | pT | 46.16 | 4557 | 0:05% | 469 | 5900
38 70 | 70 | 2.7 3412533 | pT |46.16 | 4557 | 0:05% | 469 | 5090
70 | 70 | 2.7 3412533 | pT |46.16 | 4557 | 0:05% | 469 | 5090
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Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

Ting th“m T.iAét Cx | Cy| b h lo a M Tr. e X pmin | Ast' Hs Chon thép ¢ A | As™T
tw dién | cm) | (cm) | @em) | cm) | () | (cm) (kg.m) hop | (cm) (cm) (%) (cm?) (%) 18 120 |22 | 25|28 |32 | (cm?) | (cmd
70 | 70 | 2.7 39403.36 | p.T | 43.54 | 49.51 | 0.05% | 4.69 | -1.41%
0 70 | 70 | 2.7 39403.36 | p.T | 42.04 | 49.51 | 0.05% | 4.69 | -1.41%
< © 70 | 70 | 2.7 39403.36 | Pp.T | 42.04 | 49.51 | 0.05% | 4.69 | -1.41% - o
§ S 70 | 70 3 6 > @
n 70 | 70 | 2.7 4071716 | p.T | 42.80 | 48.63 | 0.05% | 4.69 | -1.41% N
38 70 | 70 | 2.7 4071716 | p.T | 42.80 | 48.63 | 0.05% | 4.69 | -1.41%
70 | 70 | 2.7 4071716 | p.T | 42.80 | 48.63 | 0.05% | 4.69 | -1.41%
70 | 70 | 2.7 37340.43 | p.T |40.20 | 54.47 | 0.05% | 4.69 | -0.87%
0 70 | 70 | 2.7 3734043 | p.T | 38.70 | 54.47 | 0.05% | 4.69 | -0.87%
2 © 70 | 70 | 2.7 37340.43 | p.T | 38.70 | 54.47 | 0.05% | 4.69 | -0.87% - i
S o 70 | 70 3 6 2@
& 70 | 70 | 2.7 3753116 | p.T | 38.93 | 54.07 | 0.05% | 4.69 | -0.92% «
3.8 70 | 70 | 2.7 37531.16 | p.T | 38.93 | 54.07 | 0.05% | 4.69 | -0.92%
70 | 70 | 2.7 37531.16 | p.T | 38.93 | 54.07 | 0.05% | 4.69 | -0.92%
70 | 70 | 2.7 36654.19 | p.T | 38.42 | 57.80 | 0.05% | 4.69 | -0.22%
< 0 70 | 70 | 2.7 36654.19 | p.T | 36.92 | 57.80 | 0.05% | 4.69 | -0.22% _
z,% g 70 | 70 | 70 | 70 | 2.7 | 3 |36654.19 | pT | 36.92 | 57.80 | 0.05% | 4.69 | -0.22% 6 § §
70 | 70 | 2.7 36638.28 | p.T | 37.03 | 57.57 | 0.05% | 4.69 | -0.28%
58 70 | 70 | 2.7 36638.28 | p.T | 37.03 | 57.57 | 0.05% | 4.69 | -0.28%
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Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

70 | 70 |27 36638.28 | p.T | 37.03 | 57.57 | 0.05% | 4.69 | -0.28%
Ting Ph?m T.iAét Cx | Cy| b h lo a M Tr. e X pmin | Ast' Hs Chon thép ¢ As | AT
tr dien | em) | cm) | m) | em) | (m) | @em) | gm) | hep | (em) | m) | @) | m) | @) 18|20 |22 |25|28 |32 @) | (cm)

70 | 70 | 2.9 3594331 | pT | 37.21 | 60.21 | 0.05% | 20.99 | 0.45%

0 70 | 70 | 2.9 3594331 | p.T | 35.71 | 60.21 | 0.05% | 20.99 | 0.45%
Q © 70 | 70 | 2.9 3594331 | pT | 35.71 | 60.21 | 0.05% | 20.99 | 0.45% - o
s 3, 70 | 70 3 6 o o
& 70 | 70 | 2.9 3444270 | pT | 35.57 | 60.47 | 0.05% | 16.49 | 0.35% ~ «

4.2 70 | 70 | 2.9 3444270 | pT | 35.57 | 60.47 | 0.05% | 16.49 | 0.35%

70 | 70 | 2.9 3444270 | pT | 35.57 | 60.47 | 0.05% | 16.49 | 0.35%

70 | 70 |35 3440648 | pT | 36.23 | 62.14 | 0.10% | 54.95 | 1.17%

0 70 | 70 |35 3440648 | pT | 34.73 | 62.14 | 0.10% | 54.95 | 1.17%
N} © 70 | 70 |35 3440648 | pT | 34.73 | 62.14 | 0.10% | 54.95 | 1.17% 00 10
S 3 70 | 70 3 10 0 %
& 70 | 70 |35 33530.84 | pT | 34.69 | 62.21 | 0.10% | 50.43 | 1.08% © 0

5 70 | 70 |35 33530.84 | pT | 34.69 | 62.21 | 0.10% | 50.43 | 1.08%

70 | 70 |35 33530.84 | pT | 34.69 | 62.21 | 0.10% | 50.43 | 1.08%
o . 70 | 70 |22 15720.13 | P.T | 34.80 | 64.65 | 0.05% | 82.89 | 1.77% . i
g g 0 70 | 70 | 70 | 70 |22 | 3 [15720.13 | p.T | 33.30 | 64.65 | 0.05% | 82.89 | 1.77% 12 § ;

70 | 70 |22 15720.13 | P.T | 33.30 | 64.65 | 0.05% | 82.89 | 1.77%
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Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

70 | 70 | 2.2 3548591 | p.T | 34.32 | 62.90 | 0.05% | 87.85 | 1.87%
70 | 70 | 2.2 3548591 | p.T | 34.32 | 62.90 | 0.05% | 87.85 | 1.87%
70 | 70 | 2.2 3548591 | p.T | 34.32 | 62.90 | 0.05% | 87.85 | 1.87%
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Ting th}in 'I‘.ifgit Cx | Cy b h lo a M Tr. e X Hmin | Ast™T Hs Chon thép ¢ A | AT
tw dién | cm) | cm) | @m) | cm) | m) | (cm) (kg.m) hop (cm) (cm) (%) (cm?) (%) 18 120(22(25|28|32|(€m) | (cmd

70 | 70 | 2.6 49617.66 | L. T.L | 88.17 | 8.70 | 0.05% | 24.13 | 0.51%

0 70 | 70 | 2.6 49617.66 | L T.L | 86.67 | 8.70 | 0.05% | 22.71 | 0.48%
°§ ~ 20 | 70 70 | 70 | 2.6 5 49617.66 | L T.L | 86.67 | 8.70 | 0.05% | 22.71 | 0.48% 0 3 g
& © 70 | 70 | 2.6 7375333 | LTL | 124.62 | 7.72 | 0.05% | 51.56 | 1.10% @ o

3.7 70 | 70 | 2.6 73753.33 | LT.L | 124.62 | 7.72 | 0.05% | 51.56 | 1.10%

70 | 70 | 2.6 73753.33 | LT.L | 124.62 | 7.72 | 0.05% | 51.56 | 1.10%

70 | 70 | 2.7 37972.30 | LT.L | 53.53 | 17.38 | 0.05% | 9.03 | 0.19%

0 70 | 70 | 2.7 37972.30 | LT.L | 52.03 | 17.38 | 0.05% | 11.86 | 0.25%
N ~ 70 | 70 | 2.7 37972.30 | LT.L | 52.03 | 17.38 | 0.05% | 11.86 | 0.25% - ©
5 3 70 | 70 3 6 o 3
& 70 | 70 | 2.7 3234269 | p.T | 49.97 | 43.33 | 0.05% | 4.69 | -2.22% ~ —

3.8 70 | 70 | 2.7 3234269 | p.T | 49.97 | 43.33 | 0.05% | 4.69 | -2.22%

70 | 70 | 2.7 3234269 | p.T | 49.97 | 43.33 | 0.05% | 4.69 | -2.22%

70 | 70 | 2.7 4004363 | P T | 47.13 | 4597 | 0.05% | 4.69 | -1.68%

0 70 | 70 | 2.7 4004363 | P T | 45.63 | 4597 | 0.05% | 4.69 | -1.68%
< ~ 70 | 70 | 2.7 4004363 | P T | 45.63 | 4597 | 0.05% | 4.69 | -1.68% o o
§ 3 70 | 70 3 6 2 @

& 70 | 70 | 2.7 41085.71 | P.T | 46.65 | 4522 | 0.05% | 4.69 | -1.66% ~
3.8 70 | 70 | 2.7 41085.71 | p.T | 46.65 | 4522 | 0.05% | 4.69 | -1.66%
70 | 70 | 2.7 41085.71 | P.T | 46.65 | 45.22 | 0.05% | 4.69 | -1.66%
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Ting Phin Tiét Cx | Cy | b h lo a M Tr. e X Pmin | Ast™T Hs Chon thép ¢ A | AT
to dién @m) | @m) | em) | ccm) | m) | cm) (kg.m) hop (cm) (cm) (%) (cm?) (%) 1820|2225 |28 |32 | (cm?) | (cm?)

70 | 70 | 2.7 38921.72 | p.T | 43.03 | 50.16 | 0.05% | 4.69 | -1.36%

0 70 | 70 | 2.7 38921.72 | p.T | 41.53 | 50.16 | 0.05% | 4.69 | -1.36%
2 ~ 70 | 70 | 2.7 38921.72 | p.T | 41.53 | 50.16 | 0.05% | 4.69 | -1.36% - o
S S 70 | 70 3 6 ® 3
n 70 | 70 | 2.7 38613.36 | p T | 41.77 | 49.85 | 0.05% | 4.69 | -1.42% N ~

3.8 70 | 70 | 2.7 38613.36 | p.T | 41.77 | 49.85 | 0.05% | 4.69 | -1.42%

70 | 70 | 2.7 38613.36 | p T | 41.77 | 49.85 | 0.05% | 4.69 | -1.42%

70 | 70 | 2.7 3919750 | p.T | 40.88 | 53.31 | 0.05% | 4.69 | -0.89%

0 70 | 70 | 2.7 3919750 | p.T |39.38 | 53.31 | 0.05% | 4.69 | -0.89%
3 ~ 70 | 70 | 2.7 39197.50 | p.T | 39.38 | 53.31 | 0.05% | 4.69 | -0.89% - o
S 3] 70 | 70 3 6 3 ©
n 70 | 70 | 2.7 39200.38 | p.T | 39.59 | 52.97 | 0.05% | 4.69 | -0.95% ~ ~

3.8 70 | 70 | 2.7 39200.38 | p.T | 39.59 | 52.97 | 0.05% | 4.69 | -0.95%

70 | 70 | 2.7 39200.38 | p.T | 39.59 | 52.97 | 0.05% | 4.69 | -0.95%

70 | 70 | 2.9 3976852 | pT | 39.48 | 55.75 | 0.05% | 4.69 | -0.39%

0 70 | 70 | 2.9 3976852 | pT | 37.98 | 55.75 | 0.05% | 4.69 | -0.39%
QU ~ 70 | 70 | 2.9 39768.52 | pT | 37.98 | 55.75 | 0.05% | 4.69 | -0.39% - o
S 3 70 | 70 3 6 @ ©
n 70 | 70 | 2.9 38508.32 | p.T | 37.90 | 55.90 | 0.05% | 4.69 | -0.48% N ~

4.2 70 | 70 | 2.9 38508.32 | p.T | 37.90 | 55.90 | 0.05% | 4.69 | -0.48%

70 | 70 | 2.9 38508.32 | p.T | 37.90 | 55.90 | 0.05% | 4.69 | -0.48%
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Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

Ting P:llf‘“;n (’fllé;; Cx | Cy| b h lo a M Tr. e X Pmin | Ast™T Hs Chon thép ¢ Ax | Ag™T
: (cm) | (cm) | (cm) | (cm) | (m) | (cm) (kg.m) hop (cm) (cm) (%) (cm?) (%) 182022 |25|28| 32| (cm?) | (cm?

70 | 70 | 3.5 37399.72 | p.T | 38.00 | 58.63 | 0.10% | 4.82 | 0.10%

0 70 | 70 | 3.5 37399.72 | p.T | 36.50 | 58.63 | 0.10% | 4.82 | 0.10%
‘% ~ 0 | 70 70 | 70 | 3.5 5 37399.72 | p.T | 36.50 | 58.63 | 0.10% | 4.82 | 0.10% . = %
& © 70 | 70 | 35 3734380 | pT | 36.62 |58.38 | 0.10% | 9.38 | 0.02% ® o

5 70 | 70 | 35 3734380 | pT | 36.62 |58.38 | 0.10% | 9.38 | 0.02%

70 | 70 | 35 3734380 | pT | 36.62|58.38 | 0.10% | 9.38 | 0.02%

70 | 70 | 2.2 16783.38 | p.T | 34.80 | 64.65 | 0.05% | 14.37 | 0.31%

0 70 | 70 | 2.2 16783.38 | p.T | 33.30 | 64.65 | 0.05% | 14.37 | 0.31%
*g', ~ o | 70 70 | 70 | 2.2 5 16783.38 | p.T | 33.30 | 64.65 | 0.05% | 14.37 | 0.31% . g 2
& © 70 | 70 | 2.2 39490.36 | p.T | 36.12 | 59.39 | 0.05% | 28.63 | 0.61% & | &

3.2 70 | 70 |22 39490.36 | p.T | 36.12 | 59.39 | 0.05% | 28.63 | 0.61%

70 | 70 | 2.2 39490.36 | p.T | 36.12 | 59.39 | 0.05% | 28.63 | 0.61%
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Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

Ting Ph:;’in T.iAét Cx | Cy | b h b | a M Tr. e X pmin | Ast™" T8 Chon thép ¢ A | ALTT
tw dién | cm) | (cm) | ©em) | (cm) | (m) | (cm) (kg.m) hop (cm) (cm) (%) (cm?) (%) 18 |20 |22 | 25|28 | 32 | (cm?) (cm?)

70 | 70 |26 61284.95 | L T.L | 106.22 | 8.14 | 0.05% | 38.25 | 0.82%

0 70 | 70 |26 61284.95 | L T.L | 104.72 | 8.14 | 0.05% | 36.93 | 0.79%
°§ @ -0 | 70 70 | 70 |26 2 61284.95 | L T.L | 104.72 | 8.14 | 0.05% | 36.93 | 0.79% ’ 2 Q
& © 70 | 70 | 2.6 91115.15 | L.T.L | 156.00 | 7.15 | 0.05% | 71.93 | 1.53% 2 ~

3.7 70 | 70 |26 9111515 | L T.L | 156.00 | 7.15 | 0.05% | 71.93 | 1.53%

70 | 70 |26 9111515 | LT.L | 156.00 | 7.15 | 0.05% | 71.93 | 1.53%

70 | 70 | 2.7 46559.91 | LT.L | 60.14 | 16.30 | 0.05% | 4.69 | 0.05%

0 70 | 70 |27 46559.91 | LT.L | 58.64 | 16.30 | 0.05% | 4.69 | 0.01%
N . 70 | 70 | 2.7 46559.91 | LT.L | 58.64 | 16.30 | 0.05% | 4.69 | 0.01% - °
S S 70 | 70 3 8 S N

& 70 | 70 | 2.7 39930.61 | LT.L | 56.23 | 1529 | 0.05% | 5.20 | 0.11% ®

3.8 70 | 70 |27 39930.61 | LT.L | 56.23 | 15.29 | 0.05% | 5.20 | 0.11%

70 | 70 |27 39930.61 | LT.L | 56.23 | 1529 | 0.05% | 5.20 | 0.11%

70 | 70 | 2.7 48230.81 | p.T | 51.42 | 43.35|0.05% | 4.69 | -1.18%

0 70 | 70 | 2.7 48230.81 | P.T | 49.92 | 43.35|0.05% | 4.69 | -1.18%
< o™ 70 | 70 | 2.7 48230.81 | P.T | 49.92 | 43.35|0.05% | 4.69 | -1.18% - ©
5 o 70 | 70 3 8 S S
& 70 | 70 | 2.7 49489.52 | LT.L | 51.29 |23.46 | 0.05% | 10.16 | 0.22% ® —

3.8 70 | 70 |27 49489.52 | LT.L | 51.29 |23.46 | 0.05% | 10.16 | 0.22%

70 | 70 |27 49489.52 | LT.L | 51.29 |23.46 | 0.05% | 10.16 | 0.22%
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Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

TA Phin Tiét | C | C | b h | | a M Tr. e X Hmin | Ast'T Hs Chon thép ¢ A | AT
ang . "

tu dién | cm) | (ecm) | @m) | (cm) | (m) | (cm) (kg.m) hop (cm) (cm) (%) (cm?) (%) 18 20| 22|25 |28 |32 | (cm?) | (cmd

70 | 70 | 2.7 46100.50 | p.T | 45.91 | 47.00 | 0.05% | 4.69 | -1.20%

0 70 | 70 | 2.7 46100.50 | p.T | 44.41 | 47.00 | 0.05% | 4.69 | -1.20%
2 o™ 70 | 70 | 2.7 46100.50 | p.T | 44.41 | 47.00 | 0.05% | 4.69 | -1.20% - o
S N 70 | 70 3 8 s <
n 70 | 70 | 2.7 4574064 | pT | 44.74 | 46.70 | 0.05% | 4.69 | -1.25% ® ~

3.8 70 | 70 | 2.7 45740.64 | p.T | 44.74 | 46.70 | 0.05% | 4.69 | -1.25%

70 | 70 | 2.7 4574064 | pT | 44.74 | 46.70 | 0.05% | 4.69 | -1.25%

70 | 70 | 2.7 45578.70 | p.T | 43.00 | 50.20 | 0.05% | 4.69 | -0.85%

0 70 | 70 | 2.7 45578.70 | p.T | 41.50 | 50.20 | 0.05% | 4.69 | -0.85%
3 o™ 70 | 70 | 2.7 45578.70 | p.T | 41.50 | 50.20 | 0.05% | 4.69 | -0.85% - o
S & 70 | 70 3 8 i ©
n 70 | 70 | 2.7 4497164 | p.T | 41.62 | 50.03 | 0.05% | 4.69 | -0.92% ® ~

3.8 70 | 70 | 2.7 4497164 | p.T | 41.62 | 50.03 | 0.05% | 4.69 | -0.92%

70 | 70 | 2.7 4497164 | p.T | 41.62 | 50.03 | 0.05% | 4.69 | -0.92%

70 | 70 | 2.9 44813.41 | p.T | 40.98 | 53.14 | 0.05% | 4.69 | -0.44%

0 70 | 70 | 2.9 44813.41 | p.T | 39.48 | 53.14 | 0.05% | 4.69 | -0.44%
< o™ 70 | 70 | 2.9 44813.41 | p.T | 39.48 | 53.14 | 0.05% | 4.69 | -0.44% < o
S N 70 | 70 3 8 S ©
n 70 | 70 | 2.9 4237450 | p.T | 39.19 | 53.63 | 0.05% | 4.69 | -0.57% ™ ~

4.2 70 | 70 | 2.9 4237450 | p.T | 39.19 | 53.63 | 0.05% | 4.69 | -0.57%

70 | 70 | 2.9 4237450 | p.T | 39.19 | 53.63 | 0.05% | 4.69 | -0.57%
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Thiét ké két cau tru sé lam viéc Tod an nhén dén qudn Thanh Khé, thanh phé Da Nang

TA Phin Tiét | C | C | b h | | a M Tr. e X Hmin | Ast'T Hs Chon thép ¢ A | As™T
ang . . n

ti dién | cm) | cm) | @em) | @em) | m) | em) | (kg.m) hop | em) | (m) | (%) | (cmd) (%) | 18[20 2225|2832 (cm?’) | (cm?)

70 | 70 | 3.5 40292.88 | p.T | 38.88 | 56.90 | 0.10% | 9.38 | -0.06%

0 70 | 70 | 3.5 40292.88 | p.T | 37.38 | 56.90 | 0.10% | 9.38 | -0.06%
N o™ 70 | 70 | 3.5 40292.88 | p.T | 37.38 | 56.90 | 0.10% | 9.38 | -0.06% - o
S N 70 | 70 3 8 i ™
& 70 | 70 | 3.5 38959.91 | pT | 37.31 | 57.03 | 0.10% | 9.38 | -0.16% ® o

5 70 | 70 | 3.5 38959.91 | p.T | 37.31 | 57.03 | 0.10% | 9.38 | -0.16%

70 | 70 | 3.5 38959.91 | pT | 37.31 | 57.03 | 0.10% | 9.38 | -0.16%

70 | 70 | 2.2 1854568 | P T | 34.80 | 64.65 | 0.05% | 4.69 | 0.02%

0 70 | 70 | 2.2 18545.68 | p.T | 33.30 | 64.65 | 0.05% | 4.69 | 0.02%
4 o™ 70 | 70 | 2.2 1854568 | p.T | 33.30 | 64.65 | 0.05% | 4.69 | 0.02% - ©
S & 70 | 70 3 8 i 2
&n 70 | 70 | 2.2 39285.82 | pT | 36.46 | 58.70 | 0.05% | 16.36 | 0.35% ® —

3.2 70 | 70 | 2.2 39285.82 | pT | 36.46 | 58.70 | 0.05% | 16.36 | 0.35%

70 | 70 | 2.2 39285.82 | pT | 36.46 | 58.70 | 0.05% | 16.36 | 0.35%
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Ting th“m "l".iﬂét Cx | Cy b h lo a M Tr. e X pmin | Ast' s Chon thép ¢ At | Ast™T
tw dién | cm) | (cm) | @em) | cm) | () | (cm) (kg.m) hop (cm) (cm) (%) (cm?) (%) 1812022 25(28|32| (cm?) | (cm?d
70 | 70 | 2.6 4551122 | LT.L | 71.52 | 11.34 | 0.05% | 16.38 | 0.35%
0 70 | 70 | 2.6 45511.22 | LT.L | 70.02 | 11.34 | 0.05% | 13.97 | 0.30%
°§ 10 0 | 10 70 | 70 |26 3 45511.22 | LT.L | 70.02 | 11.34 | 0.05% | 13.97 | 0.30% q S 2
) © 70 | 70 | 26 66257.04 | L.T.L | 93.49 | 10.36 | 0.05% | 46.48 | 0.99% 2 3
37 70 | 70 | 2.6 66257.04 | L.T.L | 93.49 | 10.36 | 0.05% | 46.48 | 0.99%
70 | 70 |26 66257.04 | LT.L | 93.49 | 10.36 | 0.05% | 46.48 | 0.99%
70 | 70 | 2.7 34469.90 | p.T |47.23 | 47.45|0.05% | 4.69 | -2.71%
0 70 | 70 | 2.7 34469.90 | p.T |45.73 | 47.45|0.05% | 4.69 | -2.71%
> o 70 | 70 | 2.7 34469.90 | p.T |45.73 | 47.45|0.05% | 4.69 | -2.71% - o
s o 70 | 70 3 6 © 8
n 70 | 70 | 2.7 30350.72 | p.T | 44.55|48.37 | 0.05% | 4.69 | -3.00% N
3.8 70 | 70 | 2.7 30350.72 | p.T | 44.55|48.37 | 0.05% | 4.69 | -3.00%
70 | 70 | 2.7 30350.72 | p.T | 44.55|48.37 | 0.05% | 4.69 | -3.00%
70 | 70 | 2.7 35563.33 | p.T |42.50|52.05 | 0.05% | 4.69 | -2.03%
0 70 | 70 | 2.7 35563.33 | p.T |41.00|52.05|0.05% | 4.69 | -2.03%
< o 70 | 70 | 2.7 35563.33 | p.T |41.00|52.05|0.05% | 4.69 | -2.03% - o
s o 70 | 70 3 6 & 8
n 70 | 70 | 2.7 36859.19 | p.T |41.73|51.17 | 0.05% | 4.69 | -2.05% N
3.8 70 | 70 | 2.7 36859.19 | p.T |41.73|51.17 | 0.05% | 4.69 | -2.05%
70 | 70 | 2.7 36859.19 | p.T | 41.73 | 51.17 | 0.05% | 4.69 | -2.05%
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TA Phin Tiét | C | C | b h | | a M Tr. e X Hmin | Ast'T Hs Chon thép ¢ A | As™T
ang . . n

ti dién | cm) | cm) | @em) | @em) | m) | em) | (kg.m) hop | em) | (m) | (%) | (cmd) (%) | 18[20 2225|2832 (cm?’) | (cm?)

70 | 70 | 2.7 3399450 | pT | 39.52 | 56.52 | 0.05% | 4.69 | -1.28%

0 70 | 70 | 2.7 33994.50 | p.T | 38.02 | 56.52 | 0.05% | 4.69 | -1.28%
2 0 70 | 70 | 2.7 3399450 | pT | 38.02 | 56.52 | 0.05% | 4.69 | -1.28% - o
S 5 70 | 70 3 6 ¥ ©
& 70 | 70 | 2.7 34258.02 | pT | 38.26 | 56.12 | 0.05% | 4.69 | -1.34% N ~

3.8 70 | 70 | 2.7 34258.02 | p.T | 38.26 | 56.12 | 0.05% | 4.69 | -1.34%

70 | 70 | 2.7 34258.02 | pT | 38.26 | 56.12 | 0.05% | 4.69 | -1.34%

70 | 70 | 2.7 33759.75 | p.T | 37.96 | 59.32 | 0.05% | 4.69 | -0.41%

0 70 | 70 | 2.7 33759.75 | p.T | 36.46 | 59.32 | 0.05% | 4.69 | -0.41%
3 0 70 | 70 | 2.7 33759.75 | p.T | 36.46 | 59.32 | 0.05% | 4.69 | -0.41% - o
S o 70 | 70 3 6 > ©
&n 70 | 70 | 2.7 33871.91 | pT | 36.59 | 59.08 | 0.05% | 4.69 | -0.48% ~ <

3.8 70 | 70 | 2.7 3387191 | p.T | 36.59 | 59.08 | 0.05% | 4.69 | -0.48%

70 | 70 | 2.7 33871.91 | pT | 36.59 | 59.08 | 0.05% | 4.69 | -0.48%

70 | 70 | 2.9 3347341 | pT | 36.89 | 61.29 | 0.05% | 22.59 | 0.48%

0 70 | 70 | 2.9 33473.41 | p.T | 35.39 | 61.29 | 0.05% | 22.59 | 0.48%
< o 70 | 70 | 2.9 3347341 | pT | 35.39 | 61.29 | 0.05% | 22.59 | 0.48% - o
S 3 70 | 70 3 6 g 0
n 70 | 70 | 2.9 3234786 | pT | 35.31 | 61.45 | 0.05% | 17.11 | 0.36% N N

4.2 70 | 70 | 2.9 3234786 | pT | 35.31 | 61.45 | 0.05% | 17.11 | 0.36%

70 | 70 | 2.9 3234786 | pT | 35.31 | 61.45 | 0.05% | 17.11 | 0.36%
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Ting th}in 'I‘.ifgit Cx | Cy b h lo a M Tr. e X min As™T s Chon thép ¢ A | AT
tir dién | cmy | cm) | ©em) | @em) | m) | @em) | am) | hep | ©m) | ©m) | (%) | () (%) 1812012212528 ]32] (cm’) | (cm?)

70 | 70 | 35 32532.66 | p.T | 36.03 | 62.84 [ 0.10% | 67.69 | 1.44%

0 70 | 70 | 35 32532.66 | D.T | 34.53 | 62.84 [ 0.10% | 67.69 | 1.44%
S o 70 | 70 | 35 32532.66 | p.T | 34.53 | 62.84 [ 0.10% | 67.69 | 1.44% 3 2
& o O 0 70 [a5| ° [s2085.78 D.T | 3454 | 62.82 | 0.10% | 62.16 | 1.33% 12 R B

5 70 | 70 | 35 32055.78 | D.T | 34.54 | 62.82 [ 0.10% | 62.16 | 1.33%

70 | 70 | 35 32055.78 | p.T | 34.54 | 62.82 | 0.10% | 62.16 | 1.33%

70 | 70 | 2.2 1481167 | p.T | 34.80 | 64.82 | 0.05% | 105.59 | 2.25%

0 70 | 70 | 2.2 1481167 | p.T | 33.30 | 64.82 | 0.05% | 105.59 | 2.25%
= o 70 | 70 | 2.2 1481167 | p.T | 33.30 | 64.82 | 0.05% | 105.59 | 2.25% o 3
s g 70 | 70 3 4| 2
& 70 | 70 | 2.2 34942.25 | pT | 34.30 | 63.24 [ 0.05% | 111.84 | 2.38% u !

3.2 70 | 70 | 2.2 34942.25 | p.T | 34.30 | 63.24 [ 0.05% | 111.84 | 2.38%

70 | 70 | 2.2 34942.25 | p.T | 34.30 | 63.24 [ 0.05% | 111.84 | 2.38%
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Bang 3. Bang tinh d6 vong dam

Tiét Vi tri L
Tang dién Vi tri m P cong (mm) b h
dam (mm) | (mm) | a(mm) 3 v o Vs so sanh 1/ri 1/r
Dam binh
1/r 400 | 600 | 30 00811\, e 110760357 | thuong 2.02659E-06
Pau Dam binh
gdi 0 1/r2 400 | 600 30 1003941 o 45| 1.1 0247753 thudng 5.33584E-07
Dam binh 4 .45E-
1/r3 400 | 600 30 1005091 5151 080683227 thudng 1.89432E-06 06
Dam binh
1/r1 400 | 600 30 1004431 5 15| 1.1 0.286608 thudng 1.01573E-06
B18 Gitra 8100 Dam binh
nhip 4.05 1/r2 400 | 600 30 1004651 4| 11| 033376 thudng 1.15807E-06
Dam binh 4.61E-
1/r3 400 | 600 30 1004915151 080572229 thudng 2.43948E-06 06
T2 Dam binh
5 1/r1 400 | 600 30 | 01013 14 45| 110849322 thudng 1.65268E-06
] e 1/r2 400 | 600 | 30 |0.1385 Dam binh
go1 ' 0.45| 1.1 |0.954859 | thuong 2.43617E-06 | 7.91E-
1/r3 400 | 600 30 [0.1282|0.15| 0.8 | 1.017446 | Dam nit 3.82437E-06 06
1/r1 400 | 600 30 |0.1804 | 045 | 1.1 1.015824 | Dam nut 2.98041E-06
Pau Dam binh
g6i 0 1/r2 400 | 600 30 1015321 o 4| 11| 0.97585 thudng 2.46311E-06 | 9.97E-
812 1/r3 | 3900 | 400 | 600 30 |0.1608|0.15| 0.8 | 1.058694 Bém E‘&th 4.52653E-06 06
am pin
Gita | | o 1 400 | 600 | 30 011781 5 4s | 11 0.871583 | thuomg 6.67545E-06
nhip ' Dam binh 2.29E-
1/r2 400 | 600 | 30 | O1166 |, o 11| 086755 | thuong 6.57852E-06 | 05
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1/r3 400 | 600 | 30 101169 1,151 g1 0.970973 Ehaty?;:;nh 9.68246E-06

ol 1/r1 400 | 600 | 30 [0.1829]045| 1.1|1.005793 | Dam nat 2.55088E-06
e 3.9 1/r2 400 | 600 | 30 [02127]045] 1.1]1.038776 | Damnit 3.03054E-06 | 1.08E-
1/r3 400 | 600 | 30 |0.2045|0.15| 0.8 1.08966 | Dam nit 5.20381E-06 | 05

| 1/r1 400 | 600 | 30 100738, 01 ;10713404 Itjhatgr?énh 1.72296E-06

}22? 0 1/r2 400 | 600 1300039114 45 | 11 0.242031 IchaL:;:;nh 5.14142E-07
1/r3 400 | 600 | 30 |0.0487 | | ool opsssis EhaL:;:;nh 1.75089E-06 3.32&

1/r1 4001600 130 1 0.029 1o 00l 11| Lo.3061 IchaL:;:;nh -1.11502E-07

B6 (13111?; 385 | 1/r2 | 7700 | 400 | 600 |30 | 0028 |, 00 4| (36004 Itﬁ:;:;nh -1.98071E-07
1/r3 400 | 600 | 30 |00283| .| ogl 057170 EhéL:;:;nh 1.19574E-06 8.335

| 1/r1 400 1 600 |30 1 0.0527 |y 4o | 11| 0.505173 ItjhaL:;rk:énh 7.72971E-07

Cg%(i)1 7 1/r2 4001 600 |30 1 0.08%4 | o 110808108 Ehal.:’];‘:énh 1.72885E-06
1/r3 400 ] 600 1300079214 15| o8| 0.886622 Ehal:c‘])‘:énh 2.60118E-06 | 5.1E-06
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