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TOM TAT

Tén dé tai: Thiét ké két cAu toa nha chung cu
Sinh vién thyuc hién: Than Trong Huy
S6 thé SV: 111200072 Lép: 20THXD2

Vi dé tai thiét ké két cAu toa nha chung cu dua vao céc tai liéu tham khao va sy hudng
dan cua giang vién, em di tién hanh tinh toan va hoan thanh dé tai voi nhitng ndi dung
sau:
- M ta tong quan vé céng trinh
- Thiét ké két cau gom cdc phan sau day:
+ Thiét ké san tang dién hinh
+ Thiét ké cau thang dién hinh
+ Thiét ké cau kién khung truc 2
+ Thiét ké mong khung truc 2
- Chuyén dé 1: Ldp trinh API Revit trong tinh todn khung truc két cau dam.
- Chuyén dé 2: Ung dung Revit Structure trong giai doan BIM3D céng trinh.



DAI HOC PA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA DPoc Lap — Tu Do — Hanh Phuc
KHOA XD CONG TRINH THUY

NHIEM VU PO AN TOT NGHIEP

Ho va tén sinh vién: Than Trong Huy  S6 thé sinh vién: 111200072
Lop: 20THXD2 Khoa: Xay dung Cong Trinh Thuy Nghanh: Ky thuat Xay Dung
1. Tén dé tai do dn:

Thiét Ké Két Ciau Toa Nha Chung Cu.

Chuyén dé 1: Ldp trinh API Revit trong tinh todn khung truc két cdu dim ciia

cong trinh.

Chuyén dé 2: Ung dung Revit Structure trong giai doan BIM3D céng trinh.
2. Dé tai thude dién: [ C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién
3. Cdc 56 liéu va dir lidu ban dau:

- CAc tai liéu vé dia hinh, dia chat khu vuc xay dung

- Céc tai liéu vé khi tuong thuy vin.

- Céc tai lidu va ban v& kién triic cong trinh.
4. Ngi dung cdc phan thuyét minh tinh todn.:

PHAN I. THIET KE KET CAU CONG TRINH XAY DUNG

CHUGONG 1. TONG QUAN VE KIEN TRUC CONG TRINH

CHUONG 2. GIAI PHAP KET CAU CONG TRINH

CHUONG 3. THIET KE SAN TANG DIEN HINH

CHUONG 4. TINH TOAN CAU THANG BO

CHUONG 5. TINH TOAN CAU KIEN KHUNG TRUC 2

CHUONG 6. THIET KE MONG KHUNG TRUC 2

PHAN II. CHUYEN PE 1: LAP TRINH API REVIT TRONG TiNH TOAN
KHUNG TRUC KET CAU DAM CHO CONG TRINH.

1. Gi6i thiéu chung vé chuong trinh

2. Phuong phap tinh toan va So do giai thuat tong thé



3. Yéu cu vé co s dit lidu

4. Cac budc van hanh chuong trinh

5. Ap dung trong thiét ké (thudc pham vi do 4n)
Két luan — kién nghi

CHUYEN PE 2: UNG DUNG REVIT STRUCTURE TRONG GIAI POAN
BIM3D CONG TRINH.

1. Gi6i thiéu chung vé chuong trinh
2. Phuong phap tinh toan va So dd giai thuat tong thé
3. Céac budc van hanh chuong trinh
4. Ap dung trong thiét ké (thuéc pham vi d6 an)
Két luan — kién nghi
Phu luc
5. Cdc bdn vé, do thi: Kho Al
- Ban vé ki,én t,rl'lc : 05
- Ban vé két cau : 08

- Ban vé nén méng 103
- Ban v€ chuyén dé : 02

Tong cong c6 : 18 ban vé

6. Ho va tén nguoi hudng dan Phan/Nbi dung:
PGS.TS To Thuy Nga Toan b DPATN
7. Ngay giao nhiém vu dé én: 02/2025
8. Ngay hoan thanh dé dn: 06/2025
Pa Nang, ngay thang ndm 2025
TRUONG BQ MON TIN \ . <

TS. NGUYEN THANH HAI PGS. TS TO THUY NGA
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LOINOI PAU

Kinh thua Hoi dong t6t nghiép, thua quy Thay C6 gido!

Trai qua thoi gian hoc tip dén nay em d3 hoan thanh chwong trinh ddo tao ctia nha
truong, dé ¢ két qua hoc tap tot dep nhu ngdy hém nay, ngoai su ¢ ging nd luc cua
ban than, quan trong hon 14 nhd cong on cua cac thiy co trong khoa Xay Dung Cong
Trinh Thuy d3 hét long giang day va truyén dat nhitng kién thirc quy bau trong nhing

nam qua.

Do an tot nghiép lan nay mot budc di can thiét cho em nham hé thong céc kién thure
da duogc hoc ¢ nha truong sau gan 5 nam hoc. Bong thoi giup em bat dau lam quen véi
cong viéc thiét ké mot cong trinh hoan chinh tao tién dé virng chac cho cong viéc sau
nay.

V61 nhiém vy duoc giao 1a “Thiét ké két cau toa nha chung cu™.

Dt ban ron rat nhiéu cong viéc nhung cac Thay C6 van danh nhiéu thoi gian va tim
huyét trong viéc hudng dan em. Thay C6 ludn quan tim, chi bao va sita chita nhitng van
dé quan trong gitp em dinh huéng va 1am viéc theo quan diém dung din, chinh sy tin
tam va nhiét huyét cia Thay C6 di gitip em c6 duogc tinh than, mot niém tin va khoi
luong kién thirc phong pht dé dén ngay hom nay d6 an t6t nghiép cua em da duoc hoan
thanh

Vi tat ca tim 1ong biét on sau sac, em xin chan thanh giri 101 cam on dén Ban giam
hiéu ciing toan thé quy Thay c¢6 Truong Dai Hoc Bach Khoa Pa Nang, cac Thay c6 khoa
Xay Dung Cong Trinh Thiy da tan tinh huéng dan — gitp d& em trong sudt qua trinh
hoc tap tai truong, dic bi¢t la Co6 T6 Thuy Nga — Gidng vién hudng dan dd an

Sau cung em xin cam on gia dinh, nguoi than luén bén canh tng hg va dong vién.
Cam on tit ca ban bé d3 gian bo va cing hoc tap, gitip d& em trong sudt thoi gian qua,
cling nhu trong qué trinh hoan thanh d6 an tt nghiép nay.

Chan thanh cam on!

Da Nang, ngay 14 thang 06 nim 2025

Sinh vién thuc hién

THAN TRONG HUY



CAM DOAN

T6i xin cam doan dd 4n tot nghiép véi dé tai “Thiét ké két ciu tdoa nha chung cu” 13
dd an duoc chinh ban than toi thuc hién. Cac s6 lidu va tai liéu trong dd an 1a do tdi truc
tiép tinh toan. T4t ca nhitng tham khao va ké thira déu duoc trich dan va tham chiéu day
du.
Sinh vién thuyc hién

(Chit ky}

THAN TRONG HUY
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Thiét ké két cdu toa nha chung cu.

MO DAU
Do an nay thuc hién véi muc dich tao co sé cho sinh vién c6 kién thire thure vé céac

linh vuc xay dung thiét ké két cau. Muc ti€u cua do an 1a giap sinh vién c6 cai nhin tong

quan hon vé nganh xay dung cing cac linh vyuc lién quan dén xay dung.
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Thiét ké két cdu toa nha chung cu.

PHAN I. THIET KE KET CAU CONG TRINH XAY DUNG.

GVHD : PGS.TS TO THUY NGA
SVTH : THAN TRONG HUY
LOP : 20THXD2

MSSV : 111200072

Xdac nhan cua GVHD:
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Thiét ké két cdu toa nha chung cu.

CHUONG 1. PAC PIEM KIEM TRUC CUA CONG TRINH

1.1. NHU CAU PAU TU XAY DUNG CONG TRINH.
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Hinh 1.1. Mat dieng truc 1-6.

Nhitng nam gﬁn day nén kinh té Viét Nam phat trién manh, dic biét 1a thanh phé
Pa Nang, co s& ha ting ngay cang phat trién rong 16n, cac tod nha cao tang dugc xay
dung 1én dé dap ung nhu cau cho viéc phat trién kinh té. Pay ciing 1a mot thanh phd co
nén kinh té nang dong, mot trung tdm kinh té 16n nuéc ta va 1a mot trung tam kinh té
16n ctia khu vuc véi tbe d phat trién manh. Song song v&i su phat trién vé kinh té 13 su
gia ting manh vé dan s6. Nhiing nam gan day, thanh ph Pa Ning lu6n thu hut rat dong
lao dong, hoc sinh tir cac tinh thanh vé sinh séng va lam vi¢éc qua do cac nhu cau thiét
yéu vé chd ¢ ngay mot ting. Dé giai quyét van dé vé chd ¢ thi thanh phd da xay dung
thém céc chung cu cao cip nham dap tng nhu cau cho nguoi dan.

Cong trinh “ TOA NHA CHUNG CU " gdm c6 72 cin ho, siéu thi va noi dé xe
duogc xay dung dé dap ung nhu cau chd & trén dia ban thanh phd Pa Nang dong thoi tao
vé my quan cho thanh phé. DPéi tugng phuc vu ciia chung cu 1a nhitng ddi twong ¢ thu
nhap trung binh, khé va c6 nhu ciu vé nha ¢. Vi vay, vi¢c xay dung cong trinh “ T OA
NHA CHUNG CU " 14 can thiét d6i v6i nhu cau phat trién kinh té va canh quan d6 thi
thanh phd hién nay.
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Thiét ké két cdu toa nha chung cu.

1.2. VI TRI, PAC PIEM, PIEU KIEN TU NHIEN KHU PAT XAY DUNG
1.2.1. Vi tri va dic diém.

Dja diém xay dung cong trinh “ TOA NHA CHUNG CU > dugc xay dung tai: Ngi
tu Nguyén Vin Linh giao v6i Pudng Hoang Diéu - Quan Hai Chau — Thanh phé Pa
Nang.
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Hinh 1.2. Vi tri khu dat xdy dung.
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Thiét ké két cdu toa nha chung cu.

Chure nang st dung cua cong trinh 14 phuc vu nhu cau nha ¢, noi cu tri mang tam

voc hién dai, cao cip cho cac ho gia dinh va ca nhan c6 mirc thu nhép trung binh, kha.
Cong trinh véi quy mé 10 tang va 1 ting mai cao 38.8 (m) nam trong khu trung tdm
thanh phé s& tro thanh diém nhan cho mat bang db thi.
1.2.2. Diéu kign tw nhién.
1.2.2.1. Khi hau.
Khu vuc Mién Trung chiu anh hudéng khi hau nhié¢t déi gi6 mua, tur thang 2 dén
thang 8 1 mua kho thudng hay c6 gié mua, mia mua 1i kéo dai tir thang 9 dén thang

12, lugng mua chiém 75% ca nam
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Hinh 1.3. Luwong mua trung binh cac thdang trong (mm)
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Thiét ké két cdu toa nha chung cu.
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Hinh 1.4. Nhiét dé khong khi trung binh cdc thang (°C)

1.2.2.2. Pia chat.

Khu vyc xdy dyng co dia hinh trong d6i bang phing, nén dat cao rao, kho thoang.

1.3. QUY MO CONG TRINH.

Cong trinh “ TOA NHA CHUNG CU ” ¢6 mit bang xay dung 1a 24,5x40 (m).

Dién tich sir dung dt : khoang 8710 (m?)

Cong trinh gdm c6 tang trét va 10 tang va mai BTCT. Cong trinh c6 téng chiéu cao
13 38.8 (m) ké tir ¢t + 0.000

Bang 1.1. Cong ndng cdc tang trong cong trinh.

Tﬁng Chigj:u cao Ca}o do Cong nang
tang tang
(m) (m)
Trét 0 Siéu thi, WC,phong quan ly, bai giit xe,
2 4 4 Gom 8 phong ¢ ( Phong khach, phong &, WC, bép )
3 4 Gom 8 phong & ( Phong khach, phong &, WC, bep )
4 3.4 11.4 Gdm 8 phong & ( Phong khach, phong &, WC, bép )

SVTH: Than Trong Huy
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Thiét ké két cdu toa nha chung cu.

5 3.4 14.8 Gom 8 phong & ( Phong khach, phong &, WC, bep )
6 3.4 18.2 Go6m 8 phong ¢ ( Phong khach, phong &, WC, bep )
7 3.4 21.6 Gdm 8 phong & ( Phong khach, phong &, WC, bép )
8 3.4 25 Go6m 8 phong ¢ ( Phong khach, phong &, WC, bép )
9 3.4 28.4 | Gom 8 phong & ( Phong khach, phong &, WC, bép )
10 3.4 31.8 | Gom 8 phong & ( Phong khach, phong &, WC, bép )
thlSI?)illg 3.4 35.2 Tang giai tri thoang mat
Mai 3,6 38.8

1.4. GIAI PHAP KIEN TRUC.
1.4.1. Gidi phdp thiét ké tong mit béng.

Qui hoach tong mit bang duoc 1ap phu hop véi qui hoach chung ciia s¢ xay dung
thanh phd. Cong trinh dugc qui hoach dya trén sy phan tich vé yéu tb khi hau cia khu
vuc nhu: hudng ning, hudng gio, giao thong va cac yéu td khac tac dong téi cong trinh.

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

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

1.4.2. Gidi phdp mdt bang.
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Hinh 1.5. Mt bang kién triic tang 1.
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Thiét ké két cdu toa nha chung cu.

Mit bang ting 1 lam nha dé xe, phong k¥ thuat, bao vé chung cu va siéu thi, phia

tredce ¢o sanh don.

Hinh 1.6. Mt bang kién tric tang dién hinh tang 2-10.

Tang 2 dén tang 10 1a khdi nha ¢, mdi ting gdm 8 can ho.
Phong khach két hop vai sinh hoat chung

Go6m 2 phong ngu, 1 phong ngti 16n ¢6 nha vé sinh danh cho ngudi 16n va mot phong

ngu nhd danh cho tré em

Nha bép duogc dit & vi tri thuan tién cho viéc ndu an va sinh hoat thuan thién cta gia
dinh
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Thiét ké két cdu toa nha chung cu.
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Hinh 1.7. Mt bang kién tric san thwong tang 11.

San thugng gém c6 phong k¥ thuat cho thang may va ho chira nudc.

Cong trinh thudc loai cong trinh 16n & Hai Chau, Pa Nang v6i hinh khéi kién trac

duoc thiét ké theo kién tric hién dai tao nén tir cac khdi 16n tao nén sy hoanh trang cua

cong trinh.

Bao quanh cong trinh 13 hé théng tuong co lac 1 lién tuc tir dudi 1én, c6 lic 1a hé

thong cac ctra s6 dugc ngan cach bdi cac mang tuong. Pi¢u nay tao cho cong trinh cd

mot dang vé kién tric rat hién dai, thé hién duoc sy sang trong va hoanh trang

1.4.3. Gidi phdp mdt cit.

Duya vao dac diém sir dung va céac diéu kién v¢ sinh anh sang, thong hoi thoang gié

cho céac phong ta chon chi€u cao cac tang nhu sau:
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Thiét ké két cdu toa nha chung cu.
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Hinh 1.8. Mat dung truc A-D.
Tang 2 dén tang 3 cao 4 (m)

>

Tang 4 dén tang 11 cao 3.4 (m)
Tang mai cao 3,6 (m) dé co thé bd tri ki thuat thang may
1.5. GIAI PHAP KET CAU.

Ngay nay, trén thé gi6i cling nhu ¢ Viét Nam viéc sir dung két ciu bé tong cot thép
trong xay dung trd nén rat phd bién. Dic biét trong xay dung nha cao ting, béténg cot

thép dugc stir dung rong radi do ¢6 nhitng uu diém sau:
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Thiét ké két cdu toa nha chung cu.

> Gid thanh ciia két cau bétong cot thép thuong ré hon két cau thép doi véi
nhitng cong trinh co nhip vira va nho chiu tai nhw nhau.
> Bén ldu, it ton tién bdo dudng, cuong dé it nhiéu ting theo thoi gian. C6 kha

nang chiu lira tot.

A\

Dé dang tao dwoc hinh ddng theo yéu cau cua kién triic.

A\

Chinh vi cdc Iy do trén ma sir dung gidi phdp hé khung bang BTCT do todn
khoi. Hé thong thang bo, thang mdy la 16i trung tdm dam bdo sy bén viing,
chdc chdn cho céng trinh.

Céng trinh cé hé két cau chinh la khung chiu lwc, san BTCT diic toan khéi

Y VY

Twong xdy bdo vé che ning mua, gié cong trinh . Vich bao che la twong 200
(mm) dwoc xdy gach éng, vach ngdn giita cdc phong la twong 100 (mm) dwoc
xdy bang gach ong

» Mong, cot, dam la hé chiu luc chinh trong cong trinh

1.6. GIAO THONG TRONG CONG TRINH.

Giao thong theo phuong ngang: Giita mdi tang c6 1 hanh lang giira, hanh lang nay

ndi lién cac cin ho va cau thang

Giao thong theo phuong ding: Thang may duoc bd tri ¢ trung tAm cong trinh, 2
thang bo dugc b tri & 2 dau hanh lang, ddng thoi 12 16i thoat hiém
1.7. CAC GIAI PHAP KY THUAT.

1.7.1. H¢ théng chiéu sdng.

Céc phong ¢ trong cac can ho déu co ctra s6 hudng ra ngoai cong trinh, di€u nay
lam cho cac phong & dugc thong thoang va du anh sang

Nha bép hodc co6 cura s6 hudng ra ngoai cong trinh hodc c¢6 ctra s6 hudng ra giéng
tro1 d€ dam bao thong thodng cho nha bép

1.7.2. H¢ théng théng gio.

Tan dung toi da thong gi6 ty nhién qua hé thong cira s6. Ngoai ra sir dung hé thong
diéu hoa khong khi duoc xir Iy theo hé thong dudng dng chay theo cac hop ki thuat theo
phuong dtng, va chay trong tran theo phuong ngang phan b dén céc vi tri tiéu thy

1.7.3. H¢ théng di¢n.

Str dung ngudn dién khu vuc do thanh pho cung cap véi hién trang nguon dién sin

c6. Ngoai ra con st dung nguon dién du phong dé dam bao cung cap dién khi c6 sy co.
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Thiét ké két cdu toa nha chung cu.

Ngudn chinh: La ngudn dién 3 pha ctia Thanh Phé
Ngudn du phong: La may phat dién 3 pha dit ¢ phong ky thuat

Dbi voi cong trinh binh quan 8kW/nguoi thi cidn mday phat dién khoang
2100kW/ngay dé cung cap dién luc can thiét.

1.7.4. H¢ théng cdp thodt nudc.

Nudc tir hé thdng cdp nudc cua Thanh Phd chay vao hd nude ngadm dit bén ngoai
cong trinh. Tai dy c6 bd tri tram bom dé bom nuée 1én hd nude mai.

Thoat nudc: Nudc thai tir cac thiét bi vé sinh dugc tap trung lai va chay qua 6ng
thoat nudc vao tram xir Iy nude thai. Nude thai sau khi duoc xir Iy s& chay vao hé thong
cong thoat nudc ctia Thanh Phd. Nudc mua qua hé théng dng dan s& chay truc tiép vao
hé thong cong thoat nudc ciia Thanh Phé Trung binh mot nguoi ding 100 L/ngay nén
can thiét ké bé nude cho cong trinh chtra gan 2650 L/ngay dé str dung khi can thiét

1.7.5. H¢ théng phong chdy, chiva chdy.

Hé théng bao chay: Vi 1a noi tap trung dong ngudi va 1a nha cao ting nén viéc phong
chay chita chdy rat quan trong.

Hé thong chita chay: Cong trinh duoc trang bi hé thong phong chdy chira chay trén
mdi tng va trong mdi cin h, siéu thi ciing nhu cac phong chirc ning khac ¢ lip dt
thiét bi béo chay va chira chay tu dong trude khi ¢6 sy can thi€p cua luc lugng chira
chay.

Cong trinh c6 hé thdng chira chdy cip thoi duoc thiét 14p voi hai ngudn nudc: Bé
nudc trén mai voi hai may bom nudce chita chay dong co xdang 15HP, cac hong ctru hda
dat tai vi tri hanh lang cu thang, ngoai ra con c6 h¢ théng chira chdy cuc b stir dung
binh khi CO2.

1.7.6. Xur ly rdc thdi.

Réc thai & mdi ting s& duoc thu gom va dua xudng tang ki thuat, ting him bang 6ng
thu rac. Rac thai dugc xtr 1i moi ngay.

1.7.7. Gidi phap hoan thién.

Vit li¢u hoan thién st dung cac loai vat liéu tdt dam bao chéng duoc mua néng s
dung lau dai. Nén lat gach Ceramic. Tudng duoc quét son chong tham.

Céc khu phong vé sinh, nén 1at gach chéng trugt.
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Thiét ké két cdu toa nha chung cu.

Vit liéu trang tri dung loai cao cép, st dung vat liéu dam bao tinh ki thuat cao, mau

sdc trang nha trong sang tao cam giac thoai mai khi nghi ngoi.

1.8. KET LUAN.

Qua danh gia vé mit thAm my kién trac, kha thi vé mit két cAu va su phu hop cua
cac chi tiéu kinh té k¥ thudt cong trinh, ciing nhu ¥ nghia vé mit kinh té x3 hoi ma cong
trinh dem lai cho thiy viéc x4y dung cong trinh “ TOA NHA CHUNG CU " 1a rat hop
1y va hoan toan can thiét trong xu thé hién nay. N6 gép phan giai quyét nhu cau sinh
hoat va in ¢ cho nguoi dan ¢ khu vuc thanh phd Pa Ning va cac khu vuc 1an can. Pong
thdi no ciing tao duwoc mot phan niao diém nhén cho kién trac, ting thém vé dep cua do

thi. Gop phan thiic day phat trién kinh té xa hoi & khu vyc.
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CHUONG 2. TONG QUAN VE KET CAU CONG TRINH.

2.1. LUA CHON GIAI PHAP KET CAU.
2.1.1. H¢ két cdu chiu lyc co bén.

Thong thudng, phan moéng nha cao tang phai chiu luc nén 16n. Vi thé cac giai phap

dé xuat cho phan moéng bao gom:
+ Moéng nong: Mong bang mot phuong, méng bang hai phuong, mong be,...

+ Moéng sau: Méng coc khoan nhoi, mong coc bé tong cot thép duc san, mong coc

ly tAm @ng suét trudc.

Céac phuwong 4n moéng can duoc can nhic lwa chon tity thudc vao tai trong cong trinh,
diéu kién thi cong, chat lugng cia timg phuong 4n va diéu kién thay vin cua ting khu

vuc.
Do d6, véi dd 4n nay sinh vién chon phuong an moéng coc khoan nhdi.
2.1.2. H¢ két cdu chiu luc hén hop.

Dua vao dé nghi giai phap két cau lya chon hé khung giang 1am két cau chiu luc cho

cong trinh:
Thuan tién cho viéc ap dung linh hoat cac cong ngh¢ xay khac nhau.

Trong hé thdng két cdu nay, hé thong vach chii yéu chiu tai trong ngang con hé

théng khung chiu tai trong thang dimg.
Hé khung giang co thé sir dung hiéu qua véi cac két cdu co chidu cao dudi 40m.

Duéi tac dung cua tai trong ngang (tai trong dic trung cho nha cao ting) vach chiu
cit 1a chu yéu tirc 13 chuyén vi trong ddi cta cac ting trén 1 nho, cua cac ting dudi 16n

hon.
2.1.3. H¢ két cdu san

Viéc lua chon giai phap két cdu san hop 1y 13 rat quan trong quyét dinh tinh kinh té
cho cong trinh. Theo théng ké thi khéi lwong bé tong san chiém dén (30-40)% khdi

luong bé tong cong trinh va trong lugng ban than bé tong dam san 13 tai trong tinh chinh.

San sudn BTCT toan khéi 1a loai san ¢6 dam, ban san tua truc tiép 1én hé dam, thong

qua do6 truyén luc 1€n cac cot.

Cau tao h¢ két cau san bao gom hé dam chinh phu va ban san.
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2.1.4. Két lugn.

Thiét ké két cdu toa nha chung cu.

Trong dd 4n nay, em lya chon giai phap két ciu chinh 13 hé chiu lyc khung gidng.

2.2. LUA CHON VAT LIEU.

2.2.1. Bé tong.

Bdng 2.1. Théng sé vé bé téng

Cép dd bén Théng so6 vt liéu Két cu sir dung
Ry = 14.5 MPa
Ry = 1.05 MPa IS S
B25 By = 30x10° MPa Tat ca cau kién
y=2.5T/m3
Trong do:

Rp: cuong do chiu nén tinh toan doc truc cuia bé tong.

Rpi: Cuong do chiu kéo tinh todn doc truc cta bé tong.

Eb: Modun dan hoi ban dau ciia bé tong khi nén va kéo.

v: Trong luong riéng cua bé tong.

2.2.2. Cot thép.

Bdng 2.2. Thong sé vé cot thép.

Loai thép Thong sd vit liéu Két cdu st dung
R¢=Rs. =210 MPa

Cg’i“ﬁf Rew = 170 MPa C6t thép c6 @ <10 mm
( ) Es =20%10* MPa

CB400-V Rs =Ry = 350 MPa Cbt thép doc két cAu cac

4510 Rew = 280 MPa loat 06 @ >10
(d210) Es = 20x10* MPa oar cofa =1omm
Trong do:

Rs : Cudng d6 chiu kéo tinh toan cta cbt thép (TTGH I).

Rsc : Cudng do chiu nén tinh todn cta cdt thép.

Rqw : Cudng do chiu kéo tinh toan cua cbt thép ngang

Ry ser : Cudng do chiu kéo tinh toan cia cot thép (TTGH II)

Es: M6 dun dan hoi cta cbt thép.
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Thiét ké két cdu toa nha chung cu.

2.3. TIEU CHUAN DUNG TRONG TiNH TOAN THIET KE KET CAU.
TCVN 5574 — 2018 : Két ciu bé tong va bé tong cbt thép — Tiéu chuan thiét ké.
TCVN 5575 — 2012 : Két cAu Thép va Tiéu chuan thiét ké.

TCVN 2737 — 2023 : Tai trong tac dung - Tiéu chuén thiét ké.
TCVN 9362 — 2012 : Nén nha va cong trinh — Tiéu chuén thiét ké.
TCVN 10304 — 2014 : Méng coc — Tiéu chuén thiét ké.

TCVN 9395 — 2012 : Coc khoan nhdi — Thi cong va nghiém thu

2.4. PHUONG AN TINH TOAN KET CAU.
2.4.1. M hinh tinh todn.

Mong: duogc thiét ké dua trén tai liéu bao céo khao sat dia chit do trung tam nghién

ctru ing dung va tu van k¥ thudt nén mong cong trinh thanh 1ap thang 5 nam 2018
Str dung phurong 4n moéng coc khoan nhoi.

Khi thi cong mong can c6 bién phiap ha muc nudc ngam va ke chong tranh sat, lan

nha bén canh.
Than: cot, dam, san bang bé tong ¢t thép db tai chd.
2.4.2. Cdc gid thiét tinh todn.

Tinh toan két cu nha cao tAng 13 viéc x4c dinh trang thai Gmg suat - bién dang trong
tung h¢, tung bo phan cho dén tung cAu kién chiu luc dudi tac dong ctia moi loai tai
trong. O day chung ta chil yéu xét dén phan tng cta hé két cdu thang dting khung, véch,

161 dudi tac dong cua céc loai tai trong ngang.

Hau nhu trong cac loai nha cao dén 30 tﬁng déu két hop st dung ca 3 hé chiu luc
khung - vach - 161. Viéc lya chon hé chiu luc va gia thiét tinh toan 1am sao vira phu hop
voi thuc té bd tri, cau tao cac két cAu chiu lyc con phai thod man diéu kién vé su cung
lam viéc cua cac hé két ciu c6 hinh dang, kich thudc, 4o cing khac nhau. Mbi gia thiét
thudng chi phii hgp véi tirmg md hinh tinh toan, khong c6 gia thiét chung cho moi so db
tinh toan. Gia thiét ndo phan anh dugc mdi quan hé truyén lyc gitra cac bd phan véi nhau
thong qua giai phap thiét ké, cdu tao cu thé trong cong nghé xay lap s& duge xem 1a phu
hop va cho ta nhiing két qua dang tin cdy. Ciing can phan biét gitta 6 chinh xéc trong
so d0 két cau v6i do chinh xac trong mo hinh toan hoc, hai van dé nay khong phai luén

thong nhat.
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2.4.3. Tdi trong lén cong trinh.
2.4.3.1. Tinh tai.

Tinh tai bao gdm trong lwong ban than két ciu chiu luc va cac két ciu bao che, trang
thiét bi dat trén cong trinh. Riéng cac két cu chju luc chinh may tinh ty dong xac dinh

nén khong dé cap dén.
2.4.3.2. Hoat tai.

Hoat tai tinh toan dugc xac dinh theo tiéu chuin Tai trong va tdc dong: TCVN 2737-
2023. Trong bang tinh tai trong ctia phu luc ciing da dé cap dén cho cac truong hop khéc

nhau cua hoat tai.
2.4.3.3. Tai trong gio.

Tai trong gi6 (thanh phan tinh va thanh phan dong) duoc xac dinh theo tiéu chuan
Tai trong va tac dong: TCVN 2737-2023. Do chiéu cao cua toa nha 16n hon 40m nén

can phai tinh toan thanh phan dong tai trong gio.
Thanh phan gié tinh duoc tinh theo cong thirc:
Wi =Wis10. k(ze) . c. Gr
Trong do:
Wi: ap lyc gio tinh toan (kG/m2)
W3 10: 12 &p luc gio 3s tng voi chu ki 1ap 10 nam

Wis.10=1yr . WO v6i yr 12 hé sé chuyén d6i ap luc gio tir chu ki 10 13p 20 nam xudng
10 nam , 14y yr = 0.852 ; Wy 1a ap luc gi6 co s¢ (daN/m2) , duoc ldy theo phan ving gi6

trén 1anh thd Viét Nam theo dia danh hanh chinh hodc theo ban db phan ving ap luc gi6

k(ze): HE s6 tinh dén su thay ddi cua ap luc gio6 theo do cao va dang dia hinh tai do

cao tuwong ung ze
¢ : Hé s khi dong
Gr : 12 hé s6 hiéu ung giat
2.4.3.4. Tai trong dong dat.

Tai trong dong dat tac dung 1én cong trinh duge xac dinh theo tiéu chuan Thiét ké
cong trinh chiu dong dat : TCVN 9386:2012 .

2.4.3.5. T6 hop tdi trong.
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Bdng 2.3. Bang t6 hop tdi trong theo TCVN 2737:2023

Tai trong | Tinh | Hoat
To hop tai tai
THI 1
TH2
TH3
TH4
THS5
TH6
TH7
THS8
TH9
TH10
THI11
TH12
TH13

GioX | Gio-X | GioY | Gio-Y EX EY

0.9

0.9

0.9

| | [

0.9

0.9 1
0.9 1
0.9 1
0.9 1
TH14 1 1 0.3
THIS 1 0.3 1
BAO = ENVELOP(TH1,TH2,TH3,.....,TH14,TH15)

(U R U [ [ W (W —— U [T (S U [ (S . —y

2.4.4. Phwong phap tinh toan xdc dinh ngi luc.
Noi luc va chuyén vi: St dung phén mém ETABS dé xac dinh noi luc va chuyén Vi.

Str dung trinh tmg dung Microsoft Excel. Chuong trinh ndy c¢6 wu diém 1a tinh toan

don gidn, thuan tién khi st dung va kiém tra do chinh xac cua két qua tinh.
2.4.5. Lwa chon cong cu tinh todn.
Phian mém ETABS tinh néi lyc cu kién don gian, xac dinh chuyén vi khung giing

Céac phan mém Microsoft Office.

2.5. CO SO LUA CHON SO BO TIET DIEN.
2.5.1. Chon chiéu so bé chiéu day ban san.
Lua chon chiéu day ban san theo cong thirc sau:

2
m

h, = (2.1)

Trong do:
+ [: chiéu dai canh ngan 0 san.
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+m: hé s6 phu thudc vao sy lam viéc cua 6 san.

Vi ban loai ddm: m = 30 + 35,

V6i ban ké 4 canh: m =40 + 45,

Vi1 ban console: m= 10 + 18.

+D = 0,8 + 1,4 phu thudc tai trong, tai trong 16n thi lay D 16n.
Khi 1,/l; < 2: Ban ké 4 canh, khi [, /1, > 2: Ban loai dam.
Diéu kién ciu tao: hy > hmin= 6 cm d6i v6i san nha dan dung.
Va thuan tién cho thi cong thi hy nén chon 1a boi s6 cuia 10mm.
Chon hy= 120 (mm) cho cac 6 san 16n.

Chon hy= 100 (mm) cho céc 6 san 16 gia.

2.5.2. Chon so b tiét di¢n dam

Can ctr vao dieu kién kién triic, budc c)t va cong nang st dung cua cong trinh ma
chon giai phéap dam cho phu hgp. Dya vao cac cong thic gia thiét tinh toan so b xac

dinh kich thudc dam nhu sau:

2.5.2.1. Dam chinh.

b = )L, () 22)
2.5.2.2. Dam phu.
(12—%) , (mm) (2.3)
Ly Nhip dam.
Bé rong tiét dién dAm b chon:
b=(0,25+0,5)h (2.4)

Cong trinh ¢6 nhip 16n nhat 13 8,5 (m).
V6i dam chinh ta chon bae=300(mm), hge=600 (mm).

Vé6i nhip dam phu, dam d& tudng thang may ta chon ba, = 250 (mm), hay = 500

(mm).

Mot s6 dam nho tai cau thang va thang may ta chon ba, = 200 (mm), ha, = 300 (mm)
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Bdng 2.4. So b tiét dién dam.

Thiét ké két cdu toa nha chung cu.

. Kétqua | Kétqua (X ren
Ten | NP |y oq Chon | inhb=h | tinhb=h | Chen | Lictdién
A dam P hmin hmax h : chon bxh

dam (mm) dam (mm) *(0,25) *(0,5) b(mm) (.mm)

(mm) (mm)
Dam

1 8500 chinh 708.33 | 1062.50 | 600 150.00 300.00 300 | 300 x 600
2 8000 31?:11111 666.67 | 1000.00 | 600 150.00 300.00 300 | 300x 600
3 3000 311111;1 250.00 | 375.00 | 300 75.00 150.00 200 | 200 x 300
4 8000 | Dam phu | 400.00 | 666.67 | 500 125.00 250.00 250 | 250 x 500
5 3000 | Dam phy | 150.00 | 250.00 | 300 75.00 150.00 200 | 200 x 300

2.5.3. Chon so b tiét di¢n cét.

Cong trinh c6 mat béng tuong doi dabi xtng, do d6 chi xac dinh tiét dién so bo dua

trén cot ¢ dién truyén tai san la 16n nhat cua hai cot 1a cot gitra va cot bién.

'.,‘1

Dién tich tiét dién cot so bd chon theo cong thirc (Theo sach “Tinh toan tiét dién cot
BTCT” — GS. Nguyén Pinh Céng):

Trong do6:
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Thiét ké két cdu toa nha chung cu.

N: lyc nén, duoc tinh toan gan dung nhu sau:
N=m xqxF
g= 1+1,4 (T/m?) tai trong twong duong trén mdi mét vudng mit san trong d6 bao

gdm tai trong thuong xuyén va tam thoi trén ban san, trong lvong dam, tudng, cot quy

ra phan b6 déu trén san. Ta chon q = 11 kN/m?.
Fs: dién tich mit san truyén tai trong 1én cot dang xét (m?)
my: s6 san phia trén tiét dién dang xét (ké ca mai)

k = 1.2 = 1.5: hé sb xét dén anh huéng ctia mé men udn, ham luong cdt thép, do

manh cot.
Cot gitra nha chon k= 1.1 ; ¢t bién chon k= 1.3 ; cot goc chon k= 1.5
Rp: cuong d6 chiu nén tinh toan cua bé tong: Ry = 14,5 (MPa) = 1450 (T/m?)
Viéc tinh toan duoc thuc hién nhu trén 1an duge ta duoc tiét dién cot so bd nhu sau:

Bang 2.5. So bé tiét dién cét goc.

. Cot | ., |Dién tich truyen tai q N
€O | tang |V11" ™ kNm2)| oy | K| A Tiét dién
L1(m)|L2(m)|F,(m") b | b | A
C1.C2 1-3 G 4 4 16 10 12 1920 | 1.5 |198621| 400 | 600 |240000
C3’ C4’ 4-6 G 4 4 16 7 12 1344 | 1.5 [139034| 350 | 500 | 175000
’ 7-10 | G 4 4 16 4 12 768 1.5 | 79448 | 300 | 400 | 120000

Bdng 2.6. So bé tiét dién cot bién.

Dién tich Ky aen
A Al oA i tri| truyén ti q N K A, Tiét dién
Cot Cot tang |Vi tri mg (KN/m2)| (kN) b
F,(m’) b | h | Am

C5.C6.C 1-3 B 44.15 10 12 5298 | 1.3 |474993| 600 | 800 |480000
7,C8’ 4-6 B 44.15 7 12 3709 | 1.3 [332495| 500 | 700 [350000
’ 7-10 B 44.15 4 12 2119 | 1.3 [189997] 400 | 600 |240000
C0.C10 1-3 B 16 10 12 1920 | 1.3 [172138| 400 | 600 |240000
C1 i,Cli 4-6 B 16 7 12 1344 | 1.3 [120497| 350 | 500 |175000
7-10 B 16 4 12 768 | 1.3 | 68855 | 300 | 400 | 120000
Cl13.C14 1-3 B 22 10 12 2640 | 1.3 [236690| 400 | 650 [260000
C15’C16’ 4-6 B 22 7 12 1848 | 1.3 [165683| 350 | 550 [192500
’ 7-10 B 22 4 12 1056 | 1.3 [ 94676 | 300 | 450 |135000
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Thiét ké két cdu toa nha chung cu.

Bang 2.7. So bo tiet dién cot gitta.

Dién tich A, den
0 (‘:@t i tri [truyén tii d N k Tiet dien
Cot | g V101 — ™ |(KN/m2)| (kN) Asp

Fs(m) b h Ach(_)n
clrcra A3 | T 578125 [10 [ 12 [ 6938 [ 1.1 [526293] 750 | 750 [562500
Clo.cog |46 | T | 578125 [ 7 12 | 4856 | 1.1 |368405] 700 | 700 [490000
~ 00 T [ 578125 | 4 12 | 2775 | 1.1 [210517] 650 | 650 [422500
13| T 47 10| 12 | 5640 | 1.1 [427862] 700 | 700 |490000
21,022 46 | T 47 7 12 | 3948 | 1.1 [299503] 650 | 650 |422500
710 | T 47 4 12 | 2256 | 1.1 [171145] 500 | 500 |250000
13 1T | 925 [10] 12 [1110] 1.1 [84207] 300 [ 300 [ 90000
23,024 46 | T | 925 | 7 12 | 777 | 1.1 [58945] 300 | 300 | 90000
70| T | 925 | 4 12 | 444 | 1.1 | 33683 ] 300 | 300 | 90000
13| T 26 10| 12 | 3120 ] 1.1 236690 500 | 500 |250000
C25026| 46 | T 26 7 12 | 2184 | 1.1 |165683] 400 | 400 | 160000
70| T 26 4 12 | 1248 | 1.1 [94676] 300 | 300 | 90000
13| T 55 |10 12 | 660 | 1.1 |50069] 300 | 300 | 90000
27,28 46 | T 5.5 7 12 | 462 | 1.1 | 35048 300 | 300 | 90000
70| T 5.5 4 12 | 264 | 1.1 [20028] 300 | 300 | 90000
13| T 10 10 ] 12 | 1200] 1.1 [91034] 300 | 300 | 90000
29,30 46 | T 10 7 12 | 840 | 1.1 63724 ] 300 | 300 | 90000
70| T 10 4 12 | 480 | 1.1 |36414] 300 | 300 | 90000
S N 6 10| 12 | 720 | 1.1 [ 54621 ] 200 | 200 | 40000
Ca3ag |46 [ T 6 7 12 | 504 | 1.1 |38234] 200 | 200 | 40000
T 70 T 6 4 12 | 288 | 1.1 21848 200 | 200 | 40000

Sau khi chay mé hinh Etabs va tién hanh bop tiét dién cot khung truc 2 ciia cong
trinh ta c6 dugc tiét dién nhu sau :

Bang 2.8. Tong hop tiét dién cét khung truc 2.

TANG
COT
: 1-3 4-6 7-10
C5,C6,C7,C8 600x800 500x700 400x600
C17,C18,C19,C20 700x700 600x600 500x500

Sau khi chay md hinh Etabs va tién hanh thay doi tiét dién dam chinh khung truc 2
cia cong trinh ta co dugc tiét dién nhu sau: Dam chinh D(300x600) thay thanh
D(300x700).
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Thiét ké két cdu toa nha chung cu.

CHUONG 3. THIET KE SAN TANG DPIEN HINH

3.1. SO LIEU TiNH TOAN.

3.2. SO PO SAN TANG DIEN HINH.

5| ‘ [ ss
@ T C{400x500) D300X700
s1 st
E g D250X500
g -
g S1 S1 g
@ 1 A T GHWXE;} — Lmlm_)
; s3
1 coxa00y D250X500
l | :
(200X200)
: s3
ONEE e =
gl| s s1
E e § p250x500
S1 S1 |
11 _.qmm| D300X700 (C(200XBOC) D300X700 C{M);”?p— ~ _Q‘:Wiw D300X700 C(800X800), D300X700 C(w. 5.
Oz i 2l s8 .l S8 Hg | | || S8 pofl S8 ]E |
| 0 . w0 I won . 200 | om I 3200 ) 0 I ey ) =m 1

Hinh 3.1. So' do san tang dién hinh.
3.3. CHON CHIEU DAY BAN SAN.
3.3.1. Quan niém tinh todn.

Néu san lién két vai dam gitra thi xem 1a ngam, néu dudi san khong c6 dam thi xem
1a tu do. Néu san lién két vé1 dam bién thi xem la khdp, nhung thién vé an toan ta lay
coOt thép ¢ bién ngam dé bo tri cho cd bién khdp. Khi dam bién 16n ta c6 thé xem la

ngam.

1 . ) L
-Khi % >2-Bén chu yéu lam viéc theo phuong canh bé: Ban loai dam.
1

A ) . ;
- Khi £< 2 -Ban lam viéc theo ca hai phuong: Ban ké bon canh.
1
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Thiét ké két cdu toa nha chung cu.

Trong dé: 1; - kich thudc theo phwong canh ngén.
1> - kich thudc theo phuong canh dai.
3.3.2. Chon chiéu day bén san.

Chiéu day cua ban duge chon theo cong thire (2.1): h, = 2l
m

Trong d6: [; : kich thuéc theo phuwong canh ngin.
[> : kich thudc theo phuong canh dai.
Ban loai ddm: m = 30 + 35, ban ké 4 canh: m = 40 + 45
Bén console: m= 10 + 18.

D = 0,8 + 1,4 phu thudc tai trong, tai trong 16n thi léy D 16n.

1 = I;: kich thudc canh ngén (canh theo phuong chiu luc); /2: kich thudc canh dai.

bicu kién cau tao: hy> hmin= 6 cm d6i voi san nha dan dung.

Va thuan tién cho thi cong thi hy nén chon 1a boi s6 ctia 10mm.

Bdng 3.1. Tong hop so bé chiéu day 6 san

Kich Ti sb Chiéu day | Chiéu day
thwée (m) so by (m) | so bd (m)

Tén Chon
i) Loaibian | D | ml | m2 hp
san (m)

D D

I I L/l hoi= —x/, | hpz=—x/,

m m
S1 | 4.00 | 4.00 | 1.000 Banké | 1.0 | 40 45 0.100 0.089 0.120
S2 | 5.00 | 4.00 | 1.250 Banké | 1.0 | 40 45 0.100 0.089 0.120
S3 | 8.00 | 3.00 | 2.667 | Bandam | 1.0 | 30 35 0.100 0.086 0.120
S4 | 425|325 | 1.308 Banké | 1.0 | 40 45 0.081 0.072 0.120
S5 |8.00| 275 | 2909 | Bandam | 1.0 | 30 35 0.092 0.079 0.120
S6 |2.50 | 1.80 | 1.389 Banké | 1.0 | 40 45 0.045 0.040 0.120
S7 250 | 1.50 | 1.667 Banké | 1.0 | 40 45 0.038 0.033 0.120
S8 |4.10| 1.50 | 2.733 | Bandam | 1.0 | 30 35 0.050 0.043 0.100

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thuy Nga 24




3.4. XAC PINH TAI TRONG

Thiét ké két cdu toa nha chung cu.

TAC DUNG LEN O SAN.

3.4.1. Ciu tao cdc l6p mit san.

"1 b a—— - per
|_GACH LAT NEN 10MM
\_LOP VUA LOT 20MM
\_ SAN BE TONG COT THEP
_LOP VIPA TRAT TRAN 15MM
Hinh 3.2. Cdc I6p cdu tao san nha.
_GACH LAT NEN 10MM
. LOP VO'A LOT 20MM
_LOP CHONG THAM 5MM
. SAN BE TONG COT THEP
. LOP VOA TRAT TRAN 15MM
Hinh 3.3. Cdc I6p cdu tao san nha vé sinh, 16 gia.
T‘
T e e e g
=
. VPA XM CHONG THAM 45MM, DOC 5%

\_SAN BE TONG COT THEP
\_LOP TRAT TRAN DAY 15MM

Hinh 3.4. Cdc I6p cdu tao san mdi.
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3.4.2. Tinh tai.

Thiét ké két cdu toa nha chung cu.

3.4.2.1. Trong luwong ban than vt liéu.

Bang 3.2. Trong lwong ban than vat liéu.

Loai vat tu

Trong lugng riéng

(kG/m?)
1 Bé tong cot thép 2500
2 Vira xi mang 1800
3 Tuong xay gach rong 1500
4 Tuong xay gach dac 1800
5 Bé tong khong cdt thép 2200
6 Thép 7850

3.4.2.2. Tinh tai ban than hoan thién san.

» San cac tang lau.

Bang 3.3. Tinh tdi hoan thién san phong ngii ,bép, khach.

] Chiéu rlrul:o,(‘)::g Tri tiéu Hé ) dQ Tri tinh
STT | Lo6p cau tao day riéngg chuan | tin cay vé toan
2 - 2
(mm) (KN/m?) (KN/m?) | tai trong | (kN/m?)
1 Gach Ceramic 10 20 0.2 1.1 0.22
2 Vira XM lot 20 18 0.36 1.3 0.468
3 Ban BTCT 0 25 0 1.1 0
4 Vira trat 15 18 0.27 1.3 0.351
5 | Tran + thiét bi 0.5 1.1 0.55
Tong cong 0.83 1.589
Bang 3.4. Tinh tai hoan thién san phong vé sinh, 16 gia.
, Chidu lTl:O,‘-’:g Tri tiéu Iifnsgﬁd‘-’ Tri tinh
STT Lép cau tao day riéngg chuan vt aly toan
2
(mm) (KN/m’) (kN/m?) trong (kN/m2)
1 Gach Ceramic 10 20 0.2 1.1 0.22
2 Vira XM l()‘g 20 18 0.36 1.3 0.468
3 | Lép chong tham 5 10 0.05 1.3 0.065
4 Ban BTCT 0 25 0 1.1 0
5 Vira trat 15 18 0.27 1.3 0.351
6 Tran + MEP 0.5 1.1 0.55
SVTH: Than Trong Huy GVHD: PGS.TS T6 Thuy Nga 26




Thiét ké két cdu toa nha chung cu.

/‘7\ A
Tong cong ‘ 1.38 ‘ ‘ 1.654
1 5A 086 1 1654 14844 TOMA4 1654 ‘m 1684 454
Ye=wr —=8 — —#
u-tua‘g“- 15| 130 (smamzan 158 1569 (saosmd 1320 1s80 ) SBUSEO|SE
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Hinh 3.5. Gén tdi trong hoan thién san tang dién hinh trong phan mém

> San mai

Etabs.

Bang 3.5. Tinh tai hoan thién san mdi.

, Chidu lTu‘fo,‘-’I‘l‘g Tri tiéu }:fnsgﬁd‘-’ Trj tinh

STT Lép cau tao day riéng chuian va tz;liy toan
2

(mm) (KN/m?) (kKN/m?) trong (kN/m2)

, | Vua ﬁgﬁfhong 45 18 0.81 13 1053
2 Ban BTCT 0 25 0 1.1 0

3 Vita trat 15 18 0.27 1.3 0.351
Tong cong 1.08 1.404
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Thiét ké két cdu toa nha chung cu.

B Ve oy ek e e sty nay, G e

td
i
2 d
i}

1

Hinh 3.6. Gan tdi trong hodn thién san tang mdi trong phan mém Etabs.

3.4.2.3. Tai trong tuong.
» Tai trong twong tac dung lén san.

Cong thitc quy doi tai trong tuong trén 6 san vé tai trong phan bd trén 6 san:

gbt:%(kN/mz) (3.1)
Trong do:

ZG =g.5+g..s,

S: Di¢n tich dang xét.

Tai trong don vi tuong: g, => (7,.6,7,+2.7,.5,7,)

8, : Chiéu day ctia tuong (m).

7, : Trong luong riéng cta tuong (kN/m?), Tuong gach ong y, =15(kN / m®)

7, =18 (kN/m?) : Trong lugng riéng cua vira.

Trong lugng riéng cia cua:

8. =718

g =0.15 (Kn/m?): Trong luong riéng cta ctra kinh nhom.
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Thiét ké két cdu toa nha chung cu.

Bang 3.6. Tai trong twong tac dung lén san.

K> Vv g: s; g%, 9. Sc | YGbe
O san Yyt St Ye Yrv - 3 2 2 Yre 2 2 2 2 Zgbt
(M) |(kn/m?) m |(kN/m®) (kN/m?) | m (kN/m?) [(kN/m?%)| m® |(kN/m?)
o | 1] 010 15 | 1.3]0015| 18 235 | 4835 |12 | 0.15 018 |660| 1.80 |

1.1| 0.20 15 1.3 10.015 18 4.00 11.31 [ 1.2 | 0.15 0.18 | 2.64 | 0.71
$ 1.1| 0.10 15 1.3 | 0.015 18 2.35 11.401| 1.2 | 0.15 0.18 | 3.08 [ 0.68 3.68
1.1| 0.20 15 1.3 10.015 18 4.00 29.704 1 1.2 | 0.15 0.18 | 5.28 [ 3.00
$3 1.1| 0.10 15 1.3 | 0.015 18 2.35 26.043 1 1.2 | 0.15 0.18 | 2.64 | 2.57 4.5
1.1| 0.20 15 1.3 10.015 18 4.00 9.971211.2| 0.15 0.18 | 1.54 | 1.67
S4 [1.1| 0.10 15 1.3 | 0.015 18 2.35 70.559 | 1.2 | 0.15 0.18 | 5.28 | 3.02 3.02

S5 |1.1] 0.10 15 1.3 10.015 18 2.35 36.08 | 1.2 1.15 1.38 0 1.93 1.93

[ Pl View - Stenyl - 2= 2 ml Undorm Loads Gty (WAL [kh/m') |

5 2 12 1
251 249 5P 81 51| 251 255051 15) R51 25058 51 |25 25D 38T 287

251 251 J55R51 254 368 16468 368 P51 250581 251 251

251 2536051 281 251 223051 253 340 16358 168 P51 2508 257 [261 2505151 25

— i
425 4262925 435 300 InemO3 303N 302 [435 AZNMIBIS 405
102 jDa:ao2 [ YR YE3TeY TR 305 302
102 1oz $00 1683183 103 10232 302
103 193193 133
425 4282%25 425 362 Ines @ 103 19193 1:) A0B10) 302 (425 42WIR25 408
— »—

251 25268051 26 251 2BSeS 25’ 160 368068 368 PS1 25U551 251 (251 2505151 251
251 251 22405t 2494 60 lexsh 163 PSYT 25DASY 241 (264

1 . 12
29 2SR5 o 5x| 251 2zmEst 259 bsi 250581 251 251 Sovrant 38

-

x &
r ®

Hinh 3.7. Tai trong tuong tdc dung 1én 6 san tang dién hinh.

> Tdi trong twong tac dung 1én dam.
Trong lugng céc 16p vita trat dam:
- B6i v6i dam bién: g, = ¥5,¥,6,(bg + (hg — hs) + hy)
- Béi v6i dam giita: g, = YruYuOy(bg + 2(hg — hy))
Tai trong tudng truyén 1én dam va cot:

- Pbi v6i mang tudng dic: Chi co tuong trong pham vi 600 1 truyén lwc 1én dam

phan con lai tao thanh luc tap trung truyén xudng nut
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Thiét ké két cdu toa nha chung cu.

iy tharh It o tng
[Nt

h,

¥1g60°

Dém

1 ira;.a;@

So do truyén tdi trong twong ddc lén dam va cét
Goi g, 1a trong luong 1m? tudng (xay gach va trat):
8 =Vp0,¥ 5 +2.7 40,7, (3.2)
Yre: HE sd do tin cay ddi cua tudng
8,: Chidu day cua tudng (m).
Ye: Trong lugng riéng cta twdng (KN/m?)
Tuong xay bang gach 6ng ¥, = 15(kN/m?3)
Yrv: HE s6 do tin cay ddi voi vira
8, =0,015 (m): Chiéu day vira.
¥» = 18 (kN/m3): Trong luong riéng cua vira.
a
1 ~ &b ~ 4
Ay ivy IN 5 v dvivvyy

Véi: a = h . tg30° = hy. 2 a=(1-282 + B ).g..he p=2
d
£ A s
m\ 1
L % | ) Z |
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5 !
q=§.gt.;d.tg600

Thiét ké két cdu toa nha chung cu.

- he: chiéu cao cua twong xady.

- lu: chiéu dai cua dam

+ Trong luong tudng tac dung 1én cot tinh toan twong ty dam.

Tai trong tuong 1én cot (goc 30°)

q,=0,5.a.g,.h, (3.3)
Bang 3.7. Tdi trong twong tdc dung truc tiép lén dam tang 2.
| Trong |Hesd | . .| Trong |
Nhip C;;;" legng | tin t‘:]‘-’;;y lugng C;;;“ % | L
da ‘ riéng 4 oY |riéng caa| 2 d t N KN/
o || crimg | e | | vga || ™ o | o | @b |0 B9 G
(m) P \ vira 3 | (m)
(KN/m’) | twéng (KN/m*)
Y:e Yrt Yo e
8.5010.20| 15.00 | 1.10 | 1.30 | 18.00 |0.015] 4.00 |8500|3400| HT [1.96]0.23| 12.3230
8.00/0.20| 15.00 | 1.10 | 1.30 | 18.00 |0.015] 4.00 |8000|3400| HT [1.96]0.25| 12.1693
8.00/0.10| 15.00 | 1.10 | 1.30 | 18.00 |0.015] 2.35 |8000|3400| HT [1.96]0.25| 7.1520
4.1010.10] 1500 | 1.10 | 1.30 | 18.00 [0.015] 2.35 [4100|3700] TG |2.14|0.52| 5.2195
3.0010.20| 15.00 | 1.10 | 1.30 | 18.00 [0.015] 4.00 |3000|3700| TG |2.14|0.71| 6.4984
3.0010.10| 15.00 | 1.10 | 1.30 | 18.00 [0.015] 2.35 |3000|3400] TG |1.96|0.65| 3.8192
2.5010.20] 1500 | 1.10 | 1.30 | 18.00 [0.015] 4.00 [2500(3700| TG |2.14[0.85] 5.4154
1.5010.20| 15.00 | 1.10 | 1.30 | 18.00 [0.015] 4.00 |1500]3400| TG |1.96|1.31| 3.2492
1.5010.10| 15.00 | 1.10 | 1.30 | 18.00 [0.015] 2.35 |1500]3700| TG |2.14|1.42] 1.9096
[ Vil T S Ll DRALLT
Hinh 3.8. Gan tdi trong tuwong tac dung 1én dam tang 2 trong phan mém
Etabs.
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Badng 3.8. Tdi trong twong tdc dung triee tiép 1én dam tang dién hinh.

Thiét ké két cdu toa nha chung cu.

. | Trong |Hgsd| . .| Trong 2

Nhip Ch‘leu lwgng tin I.’It} s:) lwgng Ch‘leu g: ,
dim d:.ly riéng cly tlnycz_ly riéng ciia d?y (kKN/m la h; S(:' am)| B |q (KN/m)
(m) tuong twong | cua cl~1a vira vira ) (mm) |(mm)| do

(m) 3 . vira 3 (m)

(KN/m") | twong (KN/m”)
Ve Yie | Yo Vv

8.5010.20| 15.00 | 1.10 | 1.30 | 18.00 [0.015] 4.00 |8500]2800] HT |1.62]0.19| 10.4721
8.0010.20| 1500 | 1.10 | 1.30 | 18.00 [0.015] 4.00 |8000]2800] HT |1.62]0.20| 10.3829
8.00/0.10| 1500 | 1.10 | 1.30 | 18.00 [0.015] 2.35 |8000]2800] HT |1.62]0.20| 6.1021
4.10/0.10| 15.00 | 1.10 | 1.30 | 18.00 ]0.015] 2.35 [4100(3100] HT [1.79]0.44| 5.1189
3.0010.20] 1500 | 1.10 | 1.30 | 18.00 |0.015] 4.00 |3000]3100] TG [1.79]0.60| 6.4984
3.00{0.10] 15.00 | 1.10 | 1.30 | 18.00 [0.015] 2.35 |3000{2800] TG |1.62]0.54| 3.8192
2.5010.20] 1500 | 1.10 | 1.30 | 18.00 |0.015| 4.00 |2500]3100| TG [1.79]0.72| 5.4154
1.5010.20] 15.00 | 1.10 | 1.30 | 18.00 |0.015] 4.00 |1500]2800| TG [1.62]1.08| 3.2492
1.5010.10] 15.00 | 1.10 | 1.30 | 18.00 |0.015] 2.35 |1500)3100] TG [1.79]1.19| 1.9096
[ 30 Ve o Span oo WAL

Hinh 3.9. Gén tdi trong tuwong tdc dung 1én tang dién hinh trong phan mém

Etabs.
Bang 3.9. Trong lwong I6p vita dam.
R T 1 N
A . ycin | ritmgeia | Chiw |
Dam Vitri | bg (m) | ha(m) .Vfra vira (KN/m3) day vira (kN/m)
n, g (m)
Bién | 0300 | 0.600 | 1. 18. 01 484
300x600 %?n 300 8.000 0.015 | 0.48
Gitra | 0300 | 0.600 1.300 18.000 0.015 | 0.442
1€ 0.250 | 0.500 . . . .
250x500 B%i}n 1.300 18.000 0.015 | 0.397
Gilra | 0.250 | 0.500 1.300 18.000 0.015 | 0.355
200x300 | Bién | 0.200 | 0.300 1.300 18.000 0.015 | 0.239
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Thiét ké két cdu toa nha chung cu.
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Hinh 3.10. Gan tdi trong I6p vita trat dam cdc tang trong phan mém Etabs.

» Tai trong twong tac dung lén cot.

Bang 3.10. Tai trong twong tac dung 1én cét tang 1.

x| Trong |Hésé| . .| Trong
C(:l;;:’u lwgng tin tglgc?y lwgng | Chidu g . .
C(’jt . riéng C@y S l'iéllg df‘ly vira (kN/mZ) t a (m) q (kN) tong
wong | twong | ciia U2 | ciia viea | (m) (m) ‘ (kN)
(m) 3 . vira R
(KN/m’) | twong (KN/m’)
Ye th va Yy
C1,C2,C3,]0.200[ 15.000 | 1.100 {1.300{ 18.000| 0.015 | 4.002 | 3.4 ]1.963|13.355 26.710

C4 0.200| 15.000 | 1.10011.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355

C5.C6.C7 0.200| 15.000 | 1.10011.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355
,C8, ’10.200| 15.000 | 1.100 {1.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355|34.559
0.100| 15.000 | 1.1001.300| 18.000 | 0.015 | 2.352 | 3.4 |1.963| 7.849

C9,C10,C1(0.200] 15.000 |1.1001.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355
1,C12 10.200] 15.000 | 1.100 |1.300| 18.000] 0.015 | 4.002 | 3.4 |1.963|13.355

26.710

C13,C14,C

15.C16 0.200| 15.000 |1.100|1.300( 18.000 | 0.015 | 4.002 | 3.4 [1.963|13.355|13.355

C17,C18,C

19.C20 0.100| 15.000 |1.100|1.300(18.000 | 0.015 | 2.352 | 3.4 |1.963| 7.849 | 7.849

C21.22 0.200| 15.000 | 1.10011.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355 26.710

0.200| 15.000 | 1.10011.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355

0.200| 15.000 | 1.1001.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355
25,C2 26.71
€25C26 0.200| 15.000 | 1.10011.300| 18.000 | 0.015 | 4.002 | 3.4 |1.963|13.355 6.710

C27,C28 {0.200| 15.000 | 1.100|1.300| 18.000 | 0.015 | 4.002 |3.72.136|15.816|15.816

C31,C32,C

33034 0.200| 15.000 |1.1001.300(18.000 | 0.015 | 4.002 | 3.72.136|15.816(15.816
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Thiét ké két cdu toa nha chung cu.

Hinh 3.11. Gén tdi trong twong tac dung lén cot tang 1 trong phan mém
Etabs.

Bang 3.11. Tai trong twong tac dung 1én cét tang dién hinh.

.+ | Trong |Hésd| .| Trong
C;‘;;“ lugng | tin t‘::-’c?y wong | Chitu | It | .
Cot . rigng | cay | °7| riéng |day vira|(kN/m?)| ' | a(m) |q (kN)| "
tuwong twong | cia | U |chavira| (m) (/) (m) ' (kKN)
(m) 3 X vira 3
(KN/m") | tuwong (KN/m™)
Ve Yie | Yo Vv
C1,C2,C3,]0.200| 15.000 | 1.100 {1.300] 18.000 | 0.015 | 4.002 | 2.8 |1.617| 9.057 18.115
C4 0.200| 15.000 | 1.100 |1.300( 18.000] 0.015 | 4.002 | 2.8 [1.617| 9.057 '
C5.C6.C7 0.200| 15.000 | 1.100 |1.300| 18.000] 0.015 | 4.002 | 2.8 [1.617| 9.057
’C8’ ’10.200| 15.000 | 1.100 |1.300| 18.000 | 0.015 | 4.002 | 2.8 [1.617| 9.057 |23.438
0.100| 15.000 | 1.100|1.300( 18.000] 0.015 | 2.352 | 2.8 [1.617| 5.323
C9,C10,C1{0.200| 15.000 | 1.100]1.300| 18.000] 0.015 | 4.002 | 2.8 |1.617| 9.057 18.115
1,C12  ]0.200| 15.000 |1.100 [1.300| 18.000| 0.015 | 4.002 | 2.8 |1.617| 9.057 '
Cll?’s’(élltc 0.200| 15.000 | 1.100|1.300| 18.000| 0.015 | 4.002 | 2.8 [1.617| 9.057 | 9.057
C1179’((::12%C 0.100| 15.000 |1.100|1.300( 18.000| 0.015 | 2.352 | 2.8 [1.617| 5.323 | 5.323
2122 0.200( 15.000 | 1.100|1.300| 18.000 | 0.015 | 4.002 | 2.8 |1.617| 9.057 18.115
’ 0.200| 15.000 | 1.100 |1.300| 18.000] 0.015 | 4.002 | 2.8 |1.617| 9.057 ]
0.200| 15.000 | 1.100 |1.300| 18.000] 0.015 | 4.002 | 2.8 |1.617| 9.057
C25,C26 18.115
’ 0.200| 15.000 | 1.100 |1.300| 18.000] 0.015 | 4.002 | 2.8 |1.617| 9.057
C27,C28 [0.200| 15.000 |1.100|1.300( 18.000| 0.015 | 4.002 | 3.1 {1.790|11.102{11.102
C?;g’(é?;i’c 0.200| 15.000 | 1.100|1.300( 18.000| 0.015 | 4.002 | 3.1 {1.790(11.102|11.102
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Thiét ké két cdu toa nha chung cu.

Hinh 3.12. Gén tdi trong twong téc dung 1én cot tang dién hinh trong phan
mém Etabs.

3.4.3. Hoat tdi.
3.4.3.1. Hoat tai swr dung.

Duya vao cong nang str dung dé xac dinh hoat tai st dung cho cong trinh dudi dang
tai phan bo déu 1én cac cau kién theo TCVN 2737-2023 : Tai trong va tac dong — Tiéu

chuén thiét ké.

Bang 3.12. Gia tri tiéu chudn ciia san cdc phong.

o Tai .tAr(_)ng Hé s Tai t’r()ng p
Tén 6 < s tieu A tinh
X Loai phong Z do .
san chuan tin cay toan
(kN/m?) : (KN/m?)
Phong ngu 1.5 1.3 1.95
1 WC 1.5 1.3 1.95
Phong khach 1.5 1.3 1.95
2 Phong ngu 1.5 1.3 1.95
bép 1.5 1.3 1.95
A Bép 1.5 1.3 1.95
Hanh lang 3 1.3 3.9
s Hanh lang 3 1.3 3.9
Phong ngu 1.5 1.3 1.95
6 Sénh cau 3 13 3.9
thang
Hanh lang 3 1.3 3.9
Lo gia 2 1.3 2.6
TAII(;IG Nghi ngoi 1.5 1.3 1.95
Mg | Khongsu 0.3 13 0.39
dung
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[ Plan Viem - Skoryl + .n & i), Unifoem Loads Geavity (LG} TRNVen']
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Hinh 3.13. Gan gid tri hoat tdi theo céng ndng tirng é san trong phan mém
Etabs.

3.4.3.2. Hoat tai gio.

Gi4 tri tiéu chuan cia tai trong gid Wk tai do cao tuong duong ze dugc xac dinh
theo cong thuc:

We=Wi,0k(Z,)cG, (3.4)
trong do:

W10 la ap luc gi6 3 s ing v6i chu ky 1dp 10 ndm: W 10 = (7., Wy ) v6i y,. 1la hé
s6 chuyén dbi ap luc gi6 tir chu ky 1ap tir 20 nam xudng 10 nam, 14y bing 0,852; W, la
ap luc gié co so, tinh bang daN/m? , trong (mg vai van toc gio co s Vo.

k(Z,) 12 hé sb ké dén su thay d6i ap luc gi6 theo do cao va dang dia hinh tai do cao
tuong duong z. (xem 10.2.4) va dugc xac dinh theo 10.2.5 cia TCVN 2737-2023 :

VA
K(Z,)=2.01(22) (3.5)

VA

4
z 12 d6 cao so voi mat dat (khi mat dat xung quanh nha va cong trinh khéng bing

phéng thi mbc chuin dé tinh d6 cao z dugc xac dinh theo Phu luc C);
b 14 chiéu rong cta nha (khong ké khdi dé), vudng goc véi hudng gio.
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h 13 chiéu cao cua nha.

¢ 12 hé sb khi dong, xac dinh theo 10.2.6 cua TCVN 2737-2023;

G 1a hé s6 hiéu ing giat 1 vat liéu cing (c6 chu ky dao dong T=1s) c¢ thé lay béing
0,85

Ap luc gid co s& W, duge 1iy theo phan ving gi6 trén lanh thd Viét Nam theo dja

danh hanh chinh hodc theo ban dd phan ving ap luc gid néu trong [1]. Gia tri Wo néu
trong Bang 7 duoc trich dan tir 5.2 ctia [1] TCVN 2737-2023.

Bang 7 - Gia tri cua ap luc gié co s& Ws theo ban dé phan ving ap luc gio
trén lanh thd Viét Nam

| Viang &p Iwc gié trén ban dd | I " v v ]

| W, daN/m? 85 95 125 155 185 |
1 |

Cong trinh toa lac tai quan Hai Chau , TP Pa Nang thudc vung ap luc gio 111 => Wy =
125 (daN/m?) , dang dia hinh C

® Tai trong gi6 theo bang dudi day:

Bang 3.13. Bang tinh tai trong gio theo phuwong X cua cong trinh.

Chiéu - Be c;g B9 cao

Hu’fi"ng T?mg ca0 H% i) N Ap ll_rcagi() w r‘f’flg sé.n twong k@) c G Wi |Wire Wi

gio 5 |chuyén doi| cosé 3510 | dén dwong e f
tang (KN/m2) gid (m) 2,(m)
£ W (KN/m?) z(m) 2

KN/m“| KN | KN

MAI | 3.60 0.852 1.25 1.07 | 24.50 | 38.80 | 38.80 | 1.059 | 1.29 |0.986 | 1.432 | 63.15 | 132.6

11.00 | 3.40 0.852 1.25 1.07 | 24.50 | 35.20 | 38.80 | 1.059 | 1.29 |0.986 | 1.432 | 122.8 | 257.9

10.00 | 3.40 0.852 1.25 1.07 | 24.50 | 31.80 | 38.80 1.059 | 1.29 10.986| 1.432 | 119.3 | 250.5

9.00 | 3.40 0.852 1.25 1.07 | 24.50 | 28.40 | 38.80 [ 1.059 | 1.29 |0.986 | 1.432 | 119.3 | 250.5

8.00 | 3.40 0.852 1.25 1.07 | 24.50 | 25.00 | 38.80 | 1.059 | 1.29 |0.986| 1.432 | 119.3 | 250.5

Phl;((mg 7.00 | 3.40 0.852 1.25 1.07 | 24.50 | 21.60 | 24.50 | 0.928 | 1.29 |0.986 | 1.256 | 104.6 | 219.7

6.00 | 3.40 0.852 1.25 1.07 | 24.50 | 18.20 | 24.50 | 0.928 | 1.29 |0.986 | 1.256 | 104.6 | 219.7

5.00 3.40 0.852 1.25 1.07 | 24.50 | 14.80 | 24.50 0.928 | 1.29 10.986| 1.256 | 104.6 | 219.7

4.00 | 3.40 0.852 1.25 1.07 | 24.50 | 11.40 | 24.50 | 0.928 | 1.29 |0.986 | 1.256 | 104.6 | 219.7

3.00 | 4.00 0.852 1.25 1.07 | 2450 | 8.00 | 24.50 | 0.928 | 1.29 |0.986| 1.256 | 113.8 | 239

2.00 | 4.00 0.852 1.25 1.07 | 2450 | 4.00 | 24.50 | 0.928 | 1.29 |0.986 | 1.256 | 184.6 | 387.6
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Bang 3.14. Bang tinh tadi trong gio theo phwong Y cua cong trinh.

Huoén, Chitu H¢ sb Ap lrc gié r(‘])sr;;3 C:g ?30?:;
giég Ting iao chugf.én pco:s(rg W3s,1(2) ci(,f san dwong kZ.)| . Gy | Wi Wire | Werr
tang doi (KN/m?) . (m)
Ye |W,(KN/m?) g6 | g(m) | Z(M ,
KN/m“| KN | KN
MAI | 3.60 | 0.852 1.25 1.07 [40.00 | 38.80 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 101.88|213.94
11.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 35.20 | 38.80 | 1.059 [ 1.33 | 0.944 | 1.415 | 198.10|416.00
10.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 31.80 | 38.80 | 1.059 [ 1.33 (0.944 | 1.415 | 192.44|404.12
9.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 28.40 | 38.80 | 1.059 [ 1.33 (0.944 | 1.415 | 192.44|404.12
8.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 25.00 | 38.80 | 1.059 | 1.33 [0.944 | 1.415 | 192.44|404.12
Phl;;rng 7.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 21.60 | 38.80 | 1.059 | 1.33 (0.944 | 1.415 | 192.44|404.12
6.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 18.20 | 38.80 | 1.059 | 1.33 (0.944 | 1.415 | 192.44|404.12
5.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 14.80 | 38.80 | 1.059 | 1.33 (0.944 | 1.415 | 192.44 |404.12
4.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 11.40 | 38.80 | 1.059 | 1.33 (0.944 | 1.415 | 192.44|404.12
3.00 | 4.00 | 0.852 1.25 1.07 |40.00 | 8.00 | 38.80 | 1.059 [ 1.33 |0.944 | 1.415 | 209.42|439.78
2.00 | 4.00 | 0.852 1.25 1.07 |40.00 | 4.00 | 38.80 | 1.059 [ 1.33 [0.944 | 1.415 |339.59713.15

3.5. XAC PINH NOQI LUC.

Str dung mé hinh khung khong gian d4 dung bang phin mém Etabs 2022 dé tinh ndi

luc cho 6 san. Cac budce thuc hién:

AN b~

hinh,
5. Swr dung noi lyc tir cac dai Strips dé tinh todn cot thep san theo TCVN

SVTH: Than Trong Huy

Gan tdi trong tinh tai va hoat tai tac dung vao o san.

GVHD: PGS.TS T6 Thiy Nga

Vé cdc dai Strips ¢é bé réng Im theo phwong X va phirong Y.

MG hinh héa céng trinh bang phan mém Etabs véi cdc tiét dién da so bé.

Chay phan tich mé hinh khung khéng gian dé tinh ngi luc cho san trong mé
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CSA37 CSA4D CSAd4 CSA4T

CSAI6 CSAY CSAd3 CSAdG

esA%% csAl coa csa2 CSMS
+ . -

i csad CSA3t Canu

CSA1H CSA csAz? Gsazs  css

CSA18 m' gzs26 cspa CSAd2
'

CSA7 CSA10 el CSA14 CSA17
B CSA6 CsA9 CSA13 CSA16

CSAS CSAB ‘ Csa12 csa1s
[ . . —W‘TW*J]

Hinh 3.14. Ddi Strips bé réng Im theo phwong X trong Etabs.

Hinh 3.15. Dai Strips bé réng Im theo phwong Y trong Etabs.
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—
01734 aiETSS———OT 02226

|
i EE=0 25183 - =
H
=
155 5068005 — i :

Hinh 3.17. Biéu d6 Momen cua cdc ddi Strips bé réng Im theo phwong Y.
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3.6. TINH TOAN COT THEP.

Tinh nhu cau kién chiu uon c6 ti€t dién hinh chitr nhat voi bé rong b = Im, chiéu cao
h = h.

Bdng 3.15. Bang théng sé vdt liéu cot thép.

STT Cép dé bén Két céu sir dung

Thép CB240T (@ <10): Rs = Rsc = 210 MPa ,
1 Cot thép c6 @ <10 mm
Rsw = 170 MPa; Es = 2.10° MPa.

Thép CB400V (0 >10): Rs=Rsc = 350 MPa Ct thép doc két cu cac
Rsw = 280 MPa; Es = 2.10° MPa. loai ¢6 @ >10mm

ho= h - a¢ : Chiéu cao lam viéc cua tiét dién, béng khoang cach tir trong tdm A dén
mép vung nén.
ao: Chiéu day 16p dém, bang khoang cach tir trong tdm cta As dén mép chiu kéo.
a,=c+0.5.¢ (3.6)
c: Chiéu day 16p bao vé lay nhu sau: Vi bé tong ning ¢ > ¢ dong thoi ¢ > co
Vi ban co: h < 100mm 14y co = 10mm
h > 100mm ldy co = 15mm
Gia thiét ag. Vi ban thuong chon ag = 15 + 20mm. Khi h khé 16n (h > 150mm) co
thé chon ap = 25 + 30mm. Tinh ho = h - ao.

+ Tinh toan:

Xg 0,8
pR=—=——7—03.7
ho 1 +23€b S
€p2

Xz: La chiéu cao gidi han ciia viing bé tong chiu nén.
Eser: LA bién dang tuong d6i cua cdt thép chiu kéo khi img suat bang Rs.
Rs
Esol = —
s,el Es

£,2: La bién dang twong ddi cia bé tong chiu nén khi Gmg suat bang Ro.

M
a, =
R, bI

(3.8)
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E=1-J1-2a, (3.9)

a, =&, (1-0,5.5,) (3.10)

Kiém tra diéu kién han ché: & < &g
Khi diéu kién han ché duoc thoa mén, tinh (=1 - 0,5.€

Tinh dién tich cbt thép:

A = 3.11
' R.c.h, G.11)
+ Xur 1y két qua:
Tinh ty 1& ¢t thép p:
A..100
=4 3.12
o, G-12)

Kiém tra diéu kién pt > ptmin = 0,1%. Khi xay ra p < pmin ching t6 h qua 16n so voi
yéu cau, néu duoc thi rat bot h dé tinh lai. Néu khong thé giam h thi cAn chon As theo
yéu cau t6i thiéu bang pmin.b.ho

Sau khi chon va bb tri ¢6t thép can tinh lai ap va ho. Khi ho khong nho hon gié tri da
dung dé tinh toan thi két qua 1 thién vé an toan. Néu ho nhé hon gia tri di dung véi muc
d6 dang ké thi can tinh toan lai. p nam trong khoang 0,3%+0,9% 13 hop 1y.

Cot thép chiu lue

Puong kinh ¢ nén chon ¢ < h/10. Dé chon khoang cach a c6 thé tra bang hoic tinh

toan nhu sau:
Tinh as 1a dién tich thanh thép, tir a5 va A, tinh a.

2
a, = ) 0,785.4%;a = ba,
4 A

s
S

Chon a khong 16n hon gia tri vira tinh dugc. Nén chon a 1a boi sb6 cua 10mm dé

thudn tié€n cho thi cong.

Khoang céch cot thép chiu lyc con can tudn theo cac yéu cau cau tao sau: amin <a <

amax. Thuong 14y amin = 70mm.
Khi h < 150mm thi 14y amex = 200mm
Khi h > 150mm 13y amax = min(1,5.h va 400) = 180mm
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Dbi véi ban ké bon canh, ¢t thép & nhip theo phuong canh ngin dit ¢ 16p ngoai
(16p dudi), cbt thép & nhip theo phwong canh dai dit & 16p trong (16p trén).

Toan b bang tinh toan cdt thép san duge tong hop ¢ Phuc luc bang 1,2.
Két luan : B tri thép mil $10a120 cho thép san 16p trén

BO tri thép ¢10a200 cho thép san 16p dudi

3.7. CAC YEU CAU CHON VA BO TRi COT THEP SAN.
3.7.1. Khodng cach lop bdo vé.
apy = khoang cach tir mép BT dén ddy ct thép.
apy= 10 mm d6i voi san ¢6 h < 100 mm.
apy= 15 mm d6i voi san ¢6 h > 100 mm.

> Khodng cdch tir mép bé tong dén trong tdm cot thép a:

a=abv+d1hoéca=abv+d1+72

d, (dudng kinh IGp trén)

/
cealee e s

AN
\ d, (dudng kinh 16p rén)

Chii y : dbi voi cbt thép chiu momen dwong thi a ctia 2 phuong khac nhau. Do
momen theo phuong canh ngan thudng 16n hon momen theo phuong canh dai nén nguoi
ta thuong dit thép canh ngan nam dudi dé ting ho

3.7.2. Khodng hé cét thép.

Khoang céach gifta cac cdt thép chiu luc a =70 - 200 mm.

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

C6t thép phan bd (cbt thép dit theo phuwong canh dai ddi v6i san ban dam) khong it
hon 10% cét chiu Iyc néu Ib/1; > 3; khong it hon 20% cét chiu luc néu 1b/1; < 3. Khoang

cach cac thanh < 350mm, dudng kinh cbt thép phan bd < dudng kinh c¢dt thép chiu luc.

C6t phan bd c6 tac dung :
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+ Chéng nirt do bé tong co ngot.

+ Cb dinh cbt chju lyc.

+ Truyén tai sang ving xung quanh tranh tap trung Gmg suat.
+ Chiu ing suét nhiét.

+ Can tré sy mo rong khe nut

3.7.3. Chiéu dai thép mi.

/4

L)

Tai viing giao nhau dé tiét kiém c6 thé dit 50% As ctia mdi phuwong nhung khong it
hon 3 thanh/1m dai (d¢é an toan thi khong ap dung).

3.7.4. Phoi hop cét thép.

Do quan niém tinh toan céc 6 san doc 14p nhau (diéu nay di trinh bay ¢ trén) nén
thudng xay ra hién tuong: tai 2 bén ciia 1 dam, cac 6 san c6 moment gbi khac nhau.

Diéu nay khong dung vai thuc té vi cac dam c6 kha niang bi xodn 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 chua chinh
xac (thuc té cac 6 san khong doc 1ap nhau, tai trong tac dung 1én 6 nay co6 thé giy ra ndi

lyc trong céc 6 khac).

My

My
T R T A
11 7 il I 4

Bi€u d6 momen theo quan niém tinh todn Bi€u d6 momen thuc té
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> Dé don gian va thién vé an toan ta ldy momen I6n nhdt bé tri cot thép cho ca

2 bén goi.
Dbi v6i cbt thép chiu moment duwong thi khong nhat thiét phai thuc hién nhu trén,
nhung c6 thé dé thuan tién thi cong ta bd tri cbt thép & cac 6 san 1an c4n nhau cing mot

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

Toan b bang tinh toan cdt thép san dugc tong hop ¢ Phu luc bang 1,2.

3.8. TINH TOAN PQ VONG SAN.
Do vong dai han phi tuyén duoc xac dinh theo cong thic sau
f=h-Hh+1 (3.13)
Trong do:
£1 14 @6 vong do tac dung ngan han cta toan bo tai trong.
12 14 6 vong do tac dung ngan han cua tai trong thuong xuyén va tam thoi dai han.
/3 1a do vong do tac dung dai han cua tai trong thuong xuyén va tam thoi dai han.
Str dung phan mém ETABS ta c6 dugc d6 vong fumax = 29,534 mm
Xac dinh do vong gio1 han dua vao bang M.1 TCVN 5574-2018
Ta c6 Lmin = 8.5m => |f] =42.5 mm
Ta c6: f max = 29,534 (mm) <[ f]=42,5(mm)

Thoa diéu kién d vong
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CHUONG 4. TINH TOAN CAU THANG BO

Cau thang b 1a bo phan két cau cong trinh thuc hién chirc nang di lai, van chuyén
trang thiét bi hang héa theo phuong dimg. Vi vdy cau thang phai dugc bd tri & vi tri

thuén tién nhat, dap ung duoc nhu cAu di lai va thoat hiém tot.

V& mit két ciu, ciu thang phai dap ting duoc yéu cau vé do bén, d6 on dinh, kha
ning chdng chay va chdng rung déng. V& mat kién trac, ciu thang phai dam bao dugc
yéu cau thAm my cho cong trinh.

4.1. CAU TAO CAU THANG TANG PIEN HINH.
Cau thang tang dién hinh 1a cau thang dang ban hai vé vdi cau tao nhu sau:
S6 bac thang gém 20 bac, mdi vé 10 bac.

Kich thudce bac: 4, = %80 =170(mm)

Chon hy= 162 (mm) , bp= 300 (mm), bac cudi cao 160 (mm).
Chiéu day ban thang duoc chon theo cong thic :

no— kxL, 0,9%x4200
" (30+35)  (30+35)

= (126+108)mm

Lo : chiéu dai tinh toan ctia 6 ban
k : hé b tai trong ,k=0.8-1.4
» Chon hy = 120 (mm)

Bhac _ 162 _ 4 ~ 28° => Cosa = 0.88

Goc nghiéng cau thang: tana = =
bpsc 300

Bdng 4.1. Cdu tao cau thang tang dién hinh.

Kich thudc Gia tri Don vi
Chiéu cao ting 3400 mm
S6 bac thang 20 Bac
Chiéu cao bac thang 162 mm
Bé rong bic thang 300 mm
Chiéu day ban thang 120 mm
Do doc 28 Do
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4.2. TINH TOAN CAU THANG TANG DIEN HINH.
4.2.1. Mt bang cdu thang.

- Cong trinh dugc bd tri 02 thang bo nhu ban vé& kién tric. Chiéu cao ciu thang
tang trét dén tang 2 1a 4m. Chiéu cao cau thang cac ting dién hinh tir ting 2 dén ting 10
la 3,4m va c6 20 bac thang (162x300)mm.

De00%30 |
D300X700 | [
1L

@
Hinh 4.1. Mt bang cau thang tang dién hinh.
4.2.2. Xdc dinh tdi trong.
4.2.2.1. Ban thang.
o Tinh tai:

- BA GRANITE DAY 20MM

- VUA LAT DAY 20MM

- BAC THANG XAY GACH THE
- BAN BTCT DAY 120mm

- VUA TRAT DAY 15MM

Hinh 4.2. Chi tiét cdu tao ban thang.
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b4é Granite day 20mm:

g =y —2 M 1 1x24x0,02x—2162+0.3
Vb + J0,162% +0,3

Vira lat mat day 20mm:

=0,72(kN / m*)

g, =ms -2 1 3x18x0,00x 2162403
N/EE J0,162% +0,3

Bic thang x4y gach quy ddi vé tai chit nhat:

=0,63(kN / m?)

g3=nyL=1,3x18x 0,162x0,3

=1,67(kN / m*)
2B + 2x4/0,162% +0,3°

Ban BTCT day 120mm:
g, =nyd =1,1x25%0,12=3,3(kN / m*)
Lé&p vira trat tran day 15mm:
g, =nyd =1,3x18x0,015=0,351(kN / m*)

= Tong tinh tai :
g=g +g, +g,+g,+g,=0,72+0,63+1,67+3,3+0,351=6,671(kN / m*)
= Tong tinh tai khong ké dén ban BTCT day 120mm:
g=g+g,+g +g =0.72+0.63+1.67+0.351=3371(kN / m?)
Tinh tai tay vin: g = 30 (daN/m?) = 0,3 (kN/m?)
Tong tinh tai tic dung 1én 1m chiéu rong ban thang (khong ké dén ban BTCT):

qg.=(@g+qv)*x1=(3,371+0,3) x 1 =3.671 (kN/m)

e Hoat tai:

Hoat tai 1dy theo TCVN 2737-2023 cho cau thang 13 p' = 3 kN/m?, hé sé vuot tai
liy bang 1,3.

Hoat tai tac dung 1én 1m chiéu rong ban thang:
P'=n X p*Xcosa x 1=1,3 X3 x0,88% 1=3,432 (kN/m)
4.2.2.1. Bdn chiéu nghi.

o Tinhtai:

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thuy Nga 48



Thiét ké két cdu toa nha chung cu.

- DA GRANITE DAY 20MM
- VUA LAT DAY 20MM

- BAN BTCT DAY 120mm

- VUA TRAT DAY 15MM

AT Rt S dsets TSt hoststaats =]
PSR P I N s S ke
J/ o P R il i -//’{_J
R~ -~ 7 4 - > B
Lol A Syl X L A
Fﬁ. —— e T T e AT PN - A — S — ._I"

Hinh 4.3. Cdu tao ban chiéu nghi.
Bing 4.2. Tinh tdi ban chiéu nghi.

, Chitu | (" | Trjtieu | Hgs$dg | Tritinh
STT Lép cau tao day riéng chuan | tin ciy ve toan
(mm) (KN/m”) (KN/m?) | tai trong | (KN/m?)
1 | Gach GRANITE | 20 24 0.48 1.1 0.528
2 Vita XM 16t 20 18 0.36 1.3 0.468
3 Ban BTCT 120 25 3 1.1 3.3
4 Vita trat trin 15 18 0.27 1.3 0.351
Téng cong 4.11 4.647
Tong tai trong khong ké d¢én BTCT 1.11 1.347

Tinh tai tay vin: qw=30 (daN/m?)

Tong tinh tai tac dung 1én 1m chiéu rong ban chiéu nghi (khong ké dén ban BTCT):
q, = (g +qw) X 1=(1,347+0,3) X 1 = 1,647 (kN/m)
e Hoat tai:

Hoat tai 1dy theo TCVN 2737-2023 cho cau thang 13 p' = 3 kN/m?, hé sé vuot tai
liy bang 1,3.

Hoat tai tac dung 1én 1m chiéu rong ban chiéu nghi:

P'=nXxp°x 1=13 x 3% 1=3,9 (kN/m)
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4.2.3. Tinh todn 6 sin bin thang va béin chiéu nghi.

4.2.3.1. Tinh ndi lyc véi so do 1

Hinh 4.4. So do tinh vé thang 1.

Hinh 4.5. Biéu d6 momen ciia vé thang 1.

Chon tiét dién c6 moment 16n nhat Mmax = 24,81 (kNm).
Mahip = 70% Mmax = 70% x 24,81 = 17,367 (kNm)
Maéi = 40% Minax = 40% x 24,81 = 9,924 (kNm)
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4.2.3.2. Tinh ndi lyc véi so do 2

Hinh 4.6. So do tinh vé thang 2.

Hinh 4.7. Biéu d6 momen vé thang 2.
Chon tiét dién c6 moment 16n nhat Mmax = 25,32 (kNm).

Mauhip = 70% Mmax = 70% x 25,32= 17,724 (kNm)
Mgsi = 40% Mmax = 40% x 25,32= 10,128 (kNm)
4.2.3.3. Tinh todn cét thép.
Bé tong co6 cap do bén chiu nén B25: Ry= 14.5 MPa
C6t thép ban thang sir dung loai CB400V: R = Ry = 350 Mpa
Vi thép CB400V va bé tong B25 : & = 0.533; az=0.391

Chon y, = 1.0 1a hé s6 diéu kién 1am viéc cta bé tong
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Tir cac gia tri mémen & nhip va & gbi, gia thiét a = 20 mm, tinh cdt thép theo cac
cong thue sau:
h,=h—a
M

m = YbRbbh(Z)

£=1-/12a,, < &

A = fmbebbho
N Rs
e Kiém tra ham luong cbt thép:
A R .
o =01% S =2 < 1, =, L% ~0.533x 215 100 22.21%

Bang 4.3. Bang tinh todn cét thép bang thang vé 1.

M

Tt o, A ch
Vi tri (KNm) b ho Olm 3 A(mm2) | (%) Thép A

Nhip 17.367 | 1000 90 0.148 | 0.161 | 599.534 | 0.727 | 10a120 | 654.17

GOi 9.924 1000 90 0.084 | 0.088 | 329.617 | 0.436 | 10a200 | 392.50

Bang 4.4. Bang tinh todn cét thép bang thang vé 2.

M

. s 0, 7 Ch
Vi tri (KNm) b ho Om 3 As(mm2) | (%) Thép A

Nhip 17.724 | 1000 90 0.151 | 0.164 | 613.068 | 0.727 | 10a120 | 654.17

G6i 10.128 | 1000 90 0.086 | 0.090 | 336.729 | 0.436 | 10a200 | 392.50

4.2.4. Tinh todn dam thang.
Chon chiéu cao dim hge = 300 (mm)
Chon bé rong dim bger= 200 (mm)
4.2.4.1. Tinh noi luc.
- Tai trong ban than dam :
g, =ny,b(h,, —h )=1,1x25%x0,2%x(0,3-0,12) =0,99(kN/m) .
- Tai trong tudng tac dung 1én dam :
g, =nybh =1,1x15x0,2x1,78 =5,874(kN/m).
- Tai trong vira tac dung 1én dam :
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g, =2nybh =2x1,3x18x0,015x1,78 =1,25(kN/m).

- Tai trong do ban chiéu nghi va ban thang tac dung 1én dam.
R=22,06 kKN=>q3=R/1=22,06/1=22,06 (KN/m).

= Téng tai tac dung 1én dam chiéu nghi:

q=gut gut gt qs=0,99+ 5,874 + 1,25 + 22,06 = 30,174 ( kN/m)

& >3
I
ﬁ\h\\\\L 1 :QM

Hinh 4.8. So' do tinh dam thang.
4.2.4.2. Tinh todn cét thép doc.
Tinh toan c6t thép theo bai toan cAu kién chiu udn, dat cdt don.

Tiét dién tinh todn bxh = 200x300 (mm?)

__gxlxl _ 30,174X2,5X2,5
8 8

M

= 23,57(kNm)

Bé tong cau thang cip bén B25 véi thong s sau: Cuong do tinh toan chiu nén: Ry
= 145 (daN/cm?2)

Cot thép CB400V, Gidi han chay: Rs= 350 Mpa. (D >=10)

C6t thép CB240T, Gibi han chay: Re=210 Mpa.( D <10)

Tinh todn thép dam duoc thuc hién nhu sau:

< ag, £ =1—./1-2a,, A, = et

hy=h—a,a, =——
0 > UM T RybhZ T R

Ham luong cdt thép tinh toan va ham lugng b tri thoai diéu kién sau:

A R
L =0.05%<p=—t<Ey, b,
“mm Y !"l bho E.)RYb R

N
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Bdng 4.5. Bang tinh todn cot thép dam thang.

Vi tri M (KNm) b ho Om § A(mm2) | w(%) | Thép Asch
Nhip 23.57344 200 270 0.112 | 0.941 | 265.170 | 0.491 2d18 508.68
Goi 9.429375 200 270 0.045 0.977 | 102.112 | 0.189 2d14 307.72
4.2.4.3. Tinh todn cot dai.
z < qA < X ) .z 30,174x2,5
Lyc cat tai dam chiéu nghi : Q0 = q? = 2T 37,72(kN)

Bé tong khong bi phé hoai do tng suét nén chinh:
Qopt = Pp1-Rp.b.hy = 0,3x14,5x200x270x107% = 234.9(kN) > 37,72(kN)
Kha nang chiu cat ciia bé tong duogc xac dinh:

Qp: = 0,5.R,.b.hy = 0,5.14,5.200.270.1073 = 391,5 > 37,72(kN)

Vay bé tong du kha ning chiu cat, khong can phai tinh toan va bd tri thém cbt dai,
chi can bd tri ¢t dai cu tao.

Chon duong kinh thép dai @6 , khoang cach gitta cac thép dai ¢ dau dam duogc xac
dinh :

Ta c6: Sg = (150mm ; 0.5h) = (150mm ;150mm)

Két luan B tri cot dai @6al150 cho doan dam gan gbi tua.

B4 tri cbt dai @6a200 cho doan gitta dam.
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CHUONG 5. TINH TOAN CAU KIEN KHUNG TRUC

5.1. TAI TRONG THANG PUNG
5.1.1. Tinh tai san.

s :ZniXViXé;
i—1

Trong d6 y, (kKN/m®): trong lugng riéng cta vat liéu thir i.
n.: hé s6 d0 tin cdy cua tai trong 1ay theo TCVN2737-2023
S, : Bé day cua 16p thir i
Bang tinh tai trong tiéu chuan va tai trong tinh todn nhu bang tinh toan trong luong
ban than cac 16p ¢ phan tinh toan san.
5.1.2. Hoagt tdi san.
Bang tinh hoat tai sin nhu bang tinh toan hoat tai & phan tinh toan san
5.1.3. Tinh tdi tic dung lén dam bién.

Bang tinh tai trong tuong nhu bang tinh toan trong lugng tudong & phan tinh toan san

5.2. TAI TRONG NGANG.
5.2.1. Tdi trong gio.
Theo muc 10.2.2 cia TCVN 2737 — 2023 , Gi4 tri tiéu chudn cta tai trong gié Wk

tai do cao tuong duong z. dugc xac dinh theo cong thuec:

W, =Wi,0k(Z,)cG,

trong do:

Wis.10 14 ap luc gio 3 s ing voi chu ky 1ip 10 ndm: Wasi0 = (yr Wo) v6i yr 1a hé sb
chuyén d6i ap luc gié tir chu ky 1ap tir 20 naim xudng 10 nam, lay bang 0,852; Wy 1a ap
Iuc gié co sé (xem 3.1.1), tinh bang daN/m?, twong tg v&i van tdc gid co s Vo (xem
3.1.24). Wy dugc xac dinh theo 10.2.3;

k(z.) 1a hé s6 ké dén su thay doi ap luc gid theo do cao va dang dia hinh tai d¢ cao

tuong duong
ze (xem 10.2.4) va dugc xac dinh theo 10.2.5;
c 1 hé s6 khi dong, xac dinh theo 10.2.6;
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Grlah¢ s6 hiéu ung giat, xac dinh theo 10.2.7.

Cong trinh toa lac tai quan Hai Chau , TP Pa Nang thudc vung ap luc gié III => Wy

= 125 (daN/m?) , dang dia hinh C

Bang 5.1. Bang tinh toan tai trong gio theo phuong X.

Chid Bé Cda? D6 cao
Huéng - 1eu Hésb | Ap lwe gié rong ségn twong w. |w w
gio | "8 | S |chuyénadi| coso |W3s10| don dwong | k(Zo) | ¢ | G | Tr | Tkre Wit
tang (KN/m?)| (m) 2,(m)
Ve W, (KN/m?) g z(m) ¢ 2
KN/m’| KN | KN
MAI | 3.60 | 0.852 1.25 1.07 | 2450 | 38.80 | 38.80 | 1.059 | 1.29 [0.986 | 1.432 | 63.15 | 132.6
11.00 | 3.40 | 0.852 1.25 1.07 | 24.50 | 35.20 | 38.80 | 1.059 | 1.29 [0.986| 1.432 | 122.8 | 257.9
10.00 | 3.40 | 0.852 1.25 1.07 | 2450 | 31.80 | 38.80 | 1.059 | 1.29 |0.986 | 1.432 | 119.3 | 2505
9.00 | 3.40 | 0.852 1.25 1.07 | 24.50 | 28.40 | 38.80 | 1.059 | 1.29 |0.986| 1.432 | 119.3 | 250.5
8.00 | 3.40 | 0.852 1.25 1.07 | 24.50 | 25.00 | 38.80 | 1.059 | 1.29 |0.986| 1.432 | 119.3 | 2505
Ph‘;mg 7.00 | 3.40 | 0.852 1.25 1.07 | 24.50 | 21.60 | 24.50 | 0.928 | 1.29 |0.986| 1.256 | 104.6 | 219.7
6.00 | 3.40 | 0.852 1.25 1.07 | 24.50 | 18.20 | 24.50 | 0.928 | 1.29 |0.986| 1.256 | 104.6 | 219.7
500 | 3.40 | 0.852 1.25 1.07 | 24.50 | 14.80 | 24.50 | 0.928 | 1.29 |0.986 | 1.256 | 104.6 | 219.7
400 | 3.40 | 0.852 1.25 1.07 | 24.50 | 11.40 | 24.50 | 0.928 | 1.29 |0.986 | 1.256 | 104.6 | 219.7
3.00 | 400 | 0852 1.25 1.07 | 24.50 | 8.00 | 24.50 | 0.928 | 1.29 [0.986| 1.256 | 113.8 | 239
2.00 | 400 | 0.852 1.25 1.07 | 2450 | 4.00 | 24.50 | 0.928 | 1.29 |0.986 | 1.256 | 184.6 | 387.6
Bang 5.2. Bang tinh toan tai trong gio theo phuong Y.
Chidu | He & Bé c;? Do cao
1eu €S0 |/ o
Huwé s 7 |Ap ] i0 0 N twon
ufr,ng Tang | cao [chuyén P l.rc_’glo W3s,10 r(')flg san | o 9 k(Z,) G W, Wire | Wkrr
gio a 3. co s& 2| doén wong f
tang | doi (KN/m?)| ™" (m)
gio Ze(m)
Ve |W,(KN/m2 z(m) 2
KN/m“| KN KN
MAI | 3.60 | 0.852 1.25 1.07 |40.00 | 38.80 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 101.88|213.94
11.00 | 3.40 | 0.852 1.25 1.07 [40.00 | 35.20 | 38.80 | 1.059 | 1.33 |0.944 | 1.415 |198.10|416.00
10.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 31.80 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 192.44|404.12
9.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 28.40 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 192.44|404.12
8.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 25.00 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 192.44|404.12
Phw
';mg 7.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 21.60 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 192.44|404.12
6.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 18.20 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 192.44|404.12
5.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 14.80 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 192.44|404.12
4.00 | 3.40 | 0.852 1.25 1.07 |40.00 | 11.40 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 192.44|404.12
3.00 | 4.00 | 0.852 1.25 1.07 |40.00| 8.00 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 | 209.42 |439.78
2.00 | 4.00 | 0.852 1.25 1.07 |40.00| 4.00 | 38.80 | 1.059 | 1.33 | 0.944 | 1.415 |339.59|713.15
5.2.2. Xac dinh tdi trong dong dat.
Tai trong dong dat dugc tinh toan ty dong bang ETABS .
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5.3. TO HQP TAI TRONG.

5.3.1. Phuwong phdap tinh todn.
Td hop tai trong dugc xac dinh dua trén TCVN 2737 — 2023.
5.3.2. Cac trwong hop tdi trong.
Céc truong hop tai trong xay ra déi véi cong trinh:
+ Tai trong ban than cong trinh: Dead Load (DL).
+ Tai trong hoan thi¢n va tuong: Super Dead Load (SDL).
+ Tai trong tam thoi (Hoat tai): Live Load (LL).
+ Tai trong g16 phuong X: (WX)
+ Tai trong g16 phuong Y: (WY)
+ Tai trong dong dat X: (WX)
+ Tai trong dong dat Y: (WY)
5.3.3. Té hop tdi trong.
Bang 5.3. Bang t6 hop tdi trong theo TCVN 2737-2023.

Tai trong | Tinh | Hoat

T hop tai tai GioX |Gio-X | GidY | Gio-Y EX

EY

THI1 1 1

TH2

TH3

TH4

THS

TH6 0.9

TH7 0.9

THS 0.9

[SR W (SR —

THO 0.9

THI0 0.9 1

THI11 0.9 1

THI2 0.9 1

THI13 0.9 1

TH14 1 1

0.3

[Ua [ G R U [V N (U— U JS— U U U _— ) —

TH15 1 0.3

BAO = ENVELOP(TH1,TH2,TH3,.....,TH14,TH15)
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5.4. KET QUA NOI LUC CHUYEN VI

5.4.1. Ngi lyc.

Str dung phﬁn mém ETABS 22 dé tinh toan noi luc. Nhap tat ca cac tai trong da tinh
toan ¢ phan trén vao chuong trinh dé tinh toan.

5.4.2. Chuyén vi.

Theo bang G.5 TCVN 2737:2023 chuyén vi ngang tai dinh cong trinh tinh theo

phuong phap dan hdi phai thoa man diéu kién sau:

[o1
H — 500

2 2
S=yU, +U,

Trong do6:

f - chuyén vi 16n nhét theo phuong ngang tai dinh cong trinh.

Ux , Uy : 1a chuyén vi ngang dinh két cAu theo hai phuong X va Y.

H - chiéu cao cong trinh tinh tir mat méng, dé an toan khi thiét ké chon chiéu cao
cong trinh tinh tir mat dat ty nhién, H = 38.8 (m).

Chuyén vi ngang 16n nhat tai dinh cong trinh duoc xuat tir mé hinh ETABS két qua
chuyén vi ngang 16n nhét duoc thong ké trong phan phu luc bang 3.

Ap dung bai toan ta co:

f  0.036068 1
—=———"7—=0.0009 £ ——=10.002

H 38.8 ~ 500
Két luan: Cong trinh thoa man diéu kién chuyén vi dinh.
5.5. TINH TOAN CAU KIEN KHUNG TRUC.
5.5.1. Tinh todn dam khung truc 2.
5.5.1.1. Tinh todn cét thép doc.
Tinh toan c6t thép theo bai toan cAu kién chiu udn, dat ¢t don.
T4 hop tinh toan cot thép dam 13 té hop bao duoc iy tir mo hinh ETABS.

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

chju momen 4m), tinh toan tiét dién chit T (giita nhip dim chiu momen duong).
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Trinh ty tinh toan dam tiét dién hinh chit nhat duoc trinh bay tuong tu. O phﬁn nay

chi dé cap dén phan tinh toan dam tiét dién chir T.
Str dung bé tong cap d6 bén B25 ¢6 Ry = 14,5(MPa), Ry = 1,05(MPa)
C6t thép doc st dung CB400-V ¢6 R = Ry = 350(MPa).
C6t thép dai sir dung CB240T c6 Rs = Rse = 210(MPa), Ry = 170(MPa).
Xac dinh chiéu dai ban canh chiu nén tiét dién chit T ctiia dAm san toan khdi:
b, =b+2S,
Trong dé:

b - bé rong tiét dién dam dang tinh toan.

St - bé rong mot bén cuia ban canh dam, duoc xac dinh nhu sau:
. (L |
S; < mm(zo;6th

Trong do6:
Lo - nhip tinh todn dam

h's - chiéu day ban canh dam (chinh bang chiéu day san).

bf

Pe 7
L S¢ St
~ - ot
=5 f
b we
\_\
~ Canh
| Suon
\_— e t——
I b
-+

Hinh 5.1. Xac dinh bé rong canh chir T.

Gia thiét khoang cach mép ngoai tiét dién dén trong tim c6t thép chiu kéo ag
Chiéu cao lam viéc thyc té: ho = h — ag . Hé s6 diéu kién 1am viéc yp = 1.0

Xéc dinh momen cia ban canh, ing véi truong hop truc trung hoa qua mép gitra
canh va suon, dugc xac dinh theo cong thuc sau:

M; = ’YbRbbh'f (hy - O'Sh;‘)
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Ry Ry
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Hinh 5.2. So' do iing sudt dung dé tinh tiét dién chir T.

Truwong hop I: Néu M < Mg thi tryc trung hoa qua canh, viéc tinh toan giong trudng

hop tiét dién chit nhat, nhung tinh toan véi tiét dién (b’exh).
Trinh tu tinh toan: b} =b + 2sf

Gia thiét a,

Co Ry, Ry
0,8 I A LA f A aa 1A . I
Ex =————=—V0i &,,=0,0035 (Bé tong co6 cap do ben B60 tré xuong)
14 R4 /Eq
Eh2

o, =& (1-0,5&;)

Kiém tra diéu kién han ché : diéu kién xdy ra pha hoai déo, ung suit trong cdt thép dat
dén Rs

M
o, =—-— <«
R, b,.h’

Néu o > 0, thi phai dit ¢t thép kép

A M- o, R, bh;

> R (h,-2a)
As — Z"‘JRlzbbhO + Rsc A'S
R R

S S

Xac dinh cac hé s6
E=1—-J1-2a,
Q:0,5(1+ﬂ/1—2ocm)

Dién tich cbt thép xac dinh theo cong thirc :
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M

A= ——
*  Rs C.hg

Achon ,Y R
- =0.1%<p=——0<E 20D
“mm 0 l"‘ bho g;R R

S

Truong hop 2: Néu M > M thi truc trung hoa qua sudn, luc ndy phan bé tong chiu

nén gdm canh va sudn. Trudng hop nay phai tinh tiét dién chir T.
Xac dinh hé sb & tuong ty nhu trén.
Xac dinh hé s :
o = M-R,(b'.~b)h,(h,-0,5h,)
" R,.bh;
f=1-JT—2Zan

Dién tich cbt thép xac dinh theo cong thic:

_ EV,R bhy +7,R, (b —b)h;
’ R

S

A

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

Kiém tra ham luong cdt thép theo diéu kién:

Achon y R
- =0.1%<p=——<E 20D
Hmm Y !"l bho E’R RS

Két qua tinh toan thép dam khung truc 2 dugc trinh bay ¢ Phu luc Bang 4.
5.5.1.2. Tinh todn cét thép dai.

Tinh thép dai dam dién hinh D4-1 (300x700) véi luc cat 16n nhat 1a Q = 347,933
(kN) tai tang 1.

Chon agt=40 mm
> Diéu kién dai bé tong giiva cdc tiét dién nghiéng (Piéu kién ing sudt nén
chinh (88) TCVN5574:2018):
0<£0,... =@, xR xbxh,
0=347,933x10°(N) < Q, = 0.3x R, xbx , = 0,3x14,5x300x 660 = 861300(N) (Théa).
> Diéu kién lic cdt trén tiét dién nghiéng (89) TCVN5574:2018:

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thuy Nga 61



Thiét ké két cdu toa nha chung cu.

Q<Q, +Q,,

Ob 13 lyc cit chiu bai bé tong trong tiét dién nghiéng, duoc xac dinh theo cong sau:

_ PyoR , bhG
C

Q.. =25R,bh;2Q, 2Q_ =0,5R, bh,

Q,

Voi:
+  u2- la hé $6, ké dén anh hwong ciia cét thép doc, lwe bam dinh va déc diém
trang thai vmg sudt ciia bé tong nam phia trén vét nirt xién, ldy bang 1,5.

+ C la chiéu dai hinh chiéu, ldy khéng nhé hon ho va khéng 16n hon 2ho.

Osw 13 luc cat chiu bai cét thép ngang trong tiét dién nghiéng, dugc xac dinh theo

cong sau:
Qu = 044 ©
Véi:
+  @sw - hé s, ké dén sw suy giam noi luc doc theo chiéu dai hinh chiéu cia
tiét dién nghiéng c, ldy bang 0,75

+  gsw - luc doc trong cot thép ngang trén mot don vi chiéu ddi cau kién, duoc

xdc dinh nhw sau:

+ C la chiéu dai hinh chiéu, ldy khéng nhé hon h0 va khéng 1ém hon 2h0

Co ’¢b2'Rbt b.h
Tow

Chon dai 2 nhanh n=2, dudng kinh ¢t dai @10.

Budc dai tai dau dam:

h 700
— — =233

S, =min{3 =4 3 chon Sy = 100 mm
500 |500

Budc dai tai nhip dam:
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3h 3x700
— =525
S, =min< 4 =1 4 (rum) chon Sy =200 mm

500(mm) | 500(mm)

_R,A,, 280x10°x2x3,14x0,01°
S 4x0,1

w

C= Ppo-Ryy by _ 1,5%1,05x10° x0,3x0,66 —0,79(m)
P s 0,75%x439,6

Véi ho = 0,66 (m) < C < 2ho = 2x0,66= 1,32 (m)

o = 439,6(kN /m)

_@,R,bh2  1,5x1,05x10 x0,3x0,66
C 0,79

Q, = 260,53(kN)

0,5R,, b.h, =103,95<Q, =260,53(kN) < 0,5R, .b.h, =519,75(kN)
Q,, =0,,q,,¢=0,75x439,6x0,79 = 260,46(kN)
Kiém tra diéu kién chju cat cta dam:
Q=347,933(kN)<Q, +Q,, =260,53+260,46 = 520,99(kN) (Théa).
> Diéu kién tiét dién nghiéng chiu mé men (99) TCVN5574:2018):
M<M +M,

M 1a mb men trong tiét dién nghiéng v&i chiéu dai hinh chiéu C 1én truc doc cau
kién, duoc xac dinh do tit ca cac ngoai luc ndm ¢ mot phia cua tiét dién nghiéng dang
xét, M = 688,738 kNm, A= 39,17 cm? (phu luc bang 4).

M; 13 mé men chiu boi cdt thép doc cit qua tiét dién nghiéng d6i voi dau ddi dién

cua tiét dién nghiéng, dugc xac dinh theo cong thirc sau:
M =Nz
Voi:
+ Ny la luc trong cot thép doc, ldy bang RsAs.
+  zy la canh tay don ciia ngdu liee, ze=0,9ho=0,9x0,66=0,594(m)

M, =R A x0,594=350x10’x39,17x107* x 0,594 = 814,344(kNm)

M;w 1d m6 men chiu boi ¢t thép ngang cét qua tiét dién nghiéng ddi voi dau d6i

dién cua tiét dién nghiéng, dugc xac dinh theo cong thirc sau:
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Msw = O’ SQSWC
Véi:

+ Qw1 luc trong cot thép ngang, ldy bang gsw.C, C ldy trong kkodng tir ho
dén 2hy.

M, =0,50. C=0,5¢ C>=0,5x439,6x0,79* =137,177(kNm)
M =688,738(kNm) < M_+M_ =814,344+137,177 =951,521(kNm) (thda)
Vay didm dam bao kha ning chiu cit.
5.5.2. Tinh todn cgt khung truc 2.

5.5.2.1. Tinh todn cét thép doc.

Noi lyc tinh toan thép cot duge xuat tir phan mém ETABS 22 {ng vdi timg to hop
thanh phan tir THI dén TH15.

Dung phuong phap gan dung dua trén viéc bién doi truong hop nén léch tam xién

thanh nén 1éch tam phang twong duong dé tinh cot thép.

Sax

&£

Hinh 5.3. So do tinh todn cét.

o Trinh tu tinh toan.

@

Buéc 1: Kiém tra diéu kién dé ap dung phuong phap nay: 0,5 < —* <2vai Cx, Cy
y

@)

1an luot 1a canh cua tiét dién.

Cét thép duoc dit theo chu vi, phan bd déu hodc mat do cbt thép trén canh b ¢c6 thé

16n hon.

Bwéc 2: Tinh toan anh hudng ctia udn doc theo 2 phuong:
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Chiéu dai tinh todn: [, =y [, [ =

: I, C
D¢ léch tm nghu nhién: e, = max(-2—; S 10mm); e, = max(=2-;—2;10mm)
600 30 Y 600’ 30
M
D6 léch finh hoe: e, = x; e, =—
N N

D0 1éch tinh todn: eox = max(eax;€1x) ; €0y = max(€ay;€ly) ;

| 1

0oX oy

0,288C, """ 0,288,

D6 manh theo hai phuong: A,

Theo TCVN 5574:2018 :

+ Néu A< 14 thin =1 (b6 qua anh hudng ciia udén doc)

2

T
trong d6 N, =—

1—— 0
N

cr

+ Néu A >14 thin = n= dugc quy dinh trong muc

8.1.2.4.2 TCVN 5574:2018.
Momen uén ting 1én do uén doc : M, = Nne,_; M; =Nn,e,,

Buée 3: Quy doi bai toan Iéch tAm xién thanh bai toan léch tim phang twong duong:
Néu CX >C—yth1h= Cx;b=Cy;Mi=M_;Mo= M, ea= eaxt 0,2€qy

X y

. M, M . ;
Néu C_y>c_xthih:Cy,b:Cx,Ml = My;MZZ Mx,ea:eay+ O,ZCax

y X
Buwéc 4: Tinh toan dién tich cot thép
Gia thiét chiéu day 16p dém a, tinh h0 = h —a; Z = h — 2a. Chuan bi cac s6 liéu Rb,

Rs, Rsc, &r nhu d6i v6i truong hop nén 1éch tim phang. Tién hanh tinh toan theo truong
hop dat cbt thép dbi xung.

Xac dinh x; = i
R, b
. N 0,6x1
+ Khi x; <hgthim, =1 — -
0

+ Khi x1 >hothimg =0,4
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= Tinh momen twong dwong (doi nén léch tam xién ra nén léch tam phdng)
h

- M=M;+mM; b
A 1A A ot . M
Do 1€ch tam tinh todn: € = eo.n+h/2 —a ; eo = max(ea ; €1); e, = N
Kiém tra truong hop 1éch tim:
Truwong hop 1: Nén léch tAm rat bé khi € = S < 0,3 tinh toan gan nhu nén ding

0

tam.

£ 1
Heé s6 d6 1éch tam: A, =
(0,5-¢)2+¢)

C 1-
H& 56 uén doc phu thém khi xét nén dung tam: @, = ¢+ %
Khi A <14 lay = 1; khi 14 < A < 104 thi 14y A theo cong thtc:

¢ = 1,028 — 0,0000288X 2 — 0,0016A

AN

—7,R,bh

Dién tich toan bo cot thép A4, = b
Rs - Rb

Trwong hop 2: Khi € = lel_o > 0,3 dong thoi x1 > Er .ho tinh toan theo trudng hop
0

nén léch tam bé.

. A 1- ,
Xéc dinh chiéu cao ving nén x: x =| §, + E"Rz h,voi €,=¢,/h
1+ 50¢,

, Ne—R,bx(h, — )
Dién tich toan b ¢t thép A, = — 2 v6ik=04

Truwong hop 3: Khi € = lel_o > 0,3 dong thoi x1 < & .ho tinh toan theo truong hop

0

nén léch tam 16n.

Dién tich toan bd ct thép tinh nhu sau:
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_ N(e+0,5x, —h)

Ast
kRsZa

voik=0,4

Khi tinh dugc cbt thép, tinh ham lugng cbt thép: w= %

Kiém tra diéu kién: W, SUS U
Trong d6 1. iy theo d6 manh cho theo bang sau( Theo TCVN 5574:2018)

Bang 5.4. Bang gid tri fhnin

=k <5 >25
h
l”lmin 051% 0,25%

1, Khi can han ché viéc sir dung quéa nhiéu thép ngudi ta lay 1, = 3%. Dé dam
bao sy lam viéc chung gitta thép va bé tong thudng lay W, = 6%.
Két qua tinh toan thép cot khung truc 2 dugc trinh bay & Phu luc Bang 5.
5.5.2.2. Tinh todn cot thép dai.

C6t dai trong cOt dugc tinh tuong tu nhu c6t dai trong dam. Ta chon tai vi tri cot ¢
luc cit 16n nhat tinh ¢t dai cho cot khung truc 2 — cot C5 téng 1, Cot C5(600x800), gia
thiét a = 40 (mm), v6i|Q,,. | = 323,902(AN), |N|="7853,98(kN).

> Diéu kién dai bé tong giita cdc tiét dién nghiéng (Piéu kién g sudt nén
chinh (88) TCVN5574:2018):
0<0,,... =@, xR, xbxh,
0=323,902x10°(N) < Q, =0.3x R, xbxh, =0,3x14,5x600x 760 = 1983600(N) (théa).
> Diéu kién lic cdt trén tiét dién nghiéng (89) TCVN5574:2018:
Q=<Q,+Q,,
Ob 12 luc cit chiu bai bé tong trong tiét dién nghiéng, duoc xac dinh theo cong sau:

_ PyoR NG

Q, C

Q.. =2,5R,bh,>2Q, 2Q_. =0,5R, bh,
Voi:
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+  @p2-lahé 56, ké dén anh hwong cua cot thép doc, lyc bam dinh va dac diém
trang thai vmg sudt ciia bé tong nam phia trén vét nirt xién, ldy bang 1,5.

+ C la chiéu dai hinh chiéu, ldy khéng nhé hon ho va khéng Ién hon 2hg

Oy 12 luc cét chiu bai cbt thép ngang trong tiét dién nghiéng, dugc xac dinh theo

cOng sau:
Qu =05,4,,C
Véi:
+ Qo - hé s6, ké dén sy suy gidm ndi e doc theo chiéu dai hinh chiéu cia
tiét dién nghiéng c, lay bang 0,75

+  gsw - luc doc trong cot thép ngang trén mot don vi chiéu ddi cau kién, duoc

xdc dinh nhw sau:

+ C la chiéu dai hinh chiéu, ldy khéng nhé hon h0 va khéng 16m hon 2h0

C= /M
9

Chon dai 2 nhanh n = 2, dudng kinh c6t dai @8a100.

SW SW

S 4x0,1

w

Co [PaRubli _ [15x1,05x10°x0,6x0,76 _ ) (o0
wsw'qsw O, 75 X 170, 82

Véiho=0,76 (m) < C < 2ho =2x0,76 = 1,52 (m) , chon C = 1,5 (m)

_R A, 170x10°x2x3,14x0,008

Ay, =170,82(kN/ m)

_ @,R,bh2  1,5x1,05%10 x0,6x0,76°
C 1,5

Q, =363,89(kN)

0,5R,,.bh, =239,4<Q, =363,89(kN) < 2,5R,,.b.h, =1197(kN)
Q. =¢,,q,,c=0,75x170,82x1,5=192,17(kN)
Kiém tra diéu kién chiju cit caa cot:

Q=323,902(kN) <Q, +Q,, =363,89+192,17 =556,06(kN) (thoa).
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> Diéu kién tiét dién nghiéng chiu mé men (99) TCVN5574:2018):

M<M +M,,

M la mé men trong tiét dién nghiéng véi chiéu dai hinh chiéu C 1én truc doc ciu
kién, dugc xac dinh do tat ca cac ngoai luc nim & mot phia cua tiét dién nghiéng dang
xét, M = 1190,45 kNm, A= 159,101 cm? (phu luc bang 5).

M:; 1 mé men chiu boi cdt thép doc cit qua tiét dién nghiéng d6i voi dau ddi dién

cua tiét dién nghiéng, dugc xac dinh theo cong thirc sau:
M, =Nz,
Véi:
+ Ny la e trong cot thép doc, ldy bang RAs.
+ zy la canh tay don cua nngu lwc, zs=0,9h0=0,9x0,76=0,684(m)

M, =R A x0,684=350x10"x159,101x107* x 0,684 = 3808, 88(kNn)

M;sw 14 m6 men chiu boi ¢t thép ngang cét qua tiét dién nghiéng dbi voi dau d6i

dién cua tiét dién nghiéng, duoc xac dinh theo cong thirc sau:
Msw = 0’ SQSWC
Vi:

+ Qs la luc trong cot thép ngang, ldy bang gw.C, C ldy trong kkodng tir ho
dén 2h.

M, =0,50,C=0,5¢,C"=0,5x170,82x1,5 =192,17(kNm)
M =1190,45(kNm) < M, + M, =3808,88+192,17 = 4001,05(kNm) (théa)

Vay cot dam bao kha nang chiu cit.
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CHUONG 6. THIET KE MONG KHUNG TRUC 2.

6.1. PIEU KIEN PIA CHAT CONG TRIiNH.
6.1.1. Cong tac khdo sat.
6.1.1.1. Cong tac hién truong.
Cong tac khoan:
- Khéi lwong khoan: 2 hé khoan, mdi hd sau 50 (m)
- Ki hiéu céc hd khoan nhu sau: HK1; HK2
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MAT BANG TONG THE TL1-200

Hinh 6.1. So' do6 bo tri hé khoan.

Cong tac 1dy mau:

- Dat dinh: Mdu nguyén dang dwoc ldy bang cdach ép hodc déng ong mau thanh
mong, dwong kinh 75(mm) vao ddy hé khoan dd dwoc lam sach, sau d6 mau

dwoc boc kin parafin, dan nhan va bao quan noi mat me.
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Pat roi: Mau dat roi dwoc ldy trong ong mau SPT va dwge luu trong bao plastic

co dan nhan.

- Céng tdc thi nghiém hién truong (thi nghiém xuyén tiéu chudn SPT)

- 1 mdy khoan ciia Trung Quéc va cdc trang thiét bi.

- May bom Piston.

- Ong thép mé 16 c6 dwong kinh trong 110mm.

- Ong ldy mau la mét ong vach méng miéng vat bén tir ngoadi vdao cé dwong kinh
trong 74mm, dai 600mm.

- Bé phdn xuyén tiéu chuan SPT la mot ong ché doi chiéu dai 550mm (22"), dwong
kinh ngoai 5Imm (2"), duwong kinh trong 35mm (1"3/8). Miii xuyén la bo phdn
roi diege ldp vao ong bdng rang, miii xuyén dai 76mm (3"), miéng ong vach bén
tir ngodi vao trong cé dwong kinh éng bang dwong kinh ong ché doi.

- Tanang 63.5kg. Tam roi tw do 76¢m.

- Hiép déng: 3 lan x 15¢m (N la tong sé ciia 2 lan déng vé sau)

Bang 6.1. Trang thdi va do chat cua dat theo thi nghiém SPT.

Dit dinh ( sét va sét pha) Dit roi
Giatri N Trang thai Giatri N Do chat
<2 Chay <4 RAt bo roi
2-4 Déo chay 4-10 ROi
5-8 Déo mém 11 -30 Chit vira
9-15 Déo cung 31-50 Chat
16 - 30 Nira cliing >5(0) RAt chat
>30 Clng

6.1.1.2. Thi nghiém trong phong.

Céc thi nghiém sau dy da duoc tién hanh tai phong thi nghiém hop chuan:

+ Thanh phén hat + Thi nghiém xac dinh goc nghi va hé sd
+P06 4m rong (cua cat)

+ Dung trong tu nhién + Nén nhanh khong né hong

+ Ty trong + Cat truc tiép

+ G161 han Atterberg

6.1.2. Pia tang.

Céu tric dia tAng xac dinh qua cong tac khoan khao sat gdm céc 16p tir trén xudng

nhu sau:

- Lép mat: Lop dat nén bao gom cat, dd lan séi san. Bé day 1 (m)
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Lép 1: Cat hat nhé mau xanh nhat, xdm trang. Két cau xép - Trang thdi bdo hoa.
N30 = 8=10. Bé day trung binh 7.25 (m).

Lop 2: Cat hat bui mau xam den. Két cdu chat vira - T rang thdi bao hoa. N30 = 14
+15. Bé day trung binh 2.85 (m).

Lép 3: Bun sét lan it vo s6 mau xanh den. Trang thdi déo chdy. N30 = 2 4. Bé day
4 (m).

Lop 4: Cat hat min mau xanh nhat, xam xanh. Két cau chat vira - T rang thdi bdao
hoa. N30 = 22 +26. Bé day trung binh 2.45 (m).

Lép 5: Sét Bin sét lan it vé s6 mau xanh den. Trang thai déo mém. N30 = 4 5. Bé
day 5.75 (m).

Lép 6: Sét pha lan it vé so mau xdam xanh, xdm vang ndu dé loang 16. Trang thdi nita
citng. N30 = 15+29. Bé day 13.75 (m).

Lép 7: Sét pha lan dam san xam xanh, xam vang, xam trang loang 16. Trang thdi
citng. N30 = 37-50. Bé day 13 (m).

6.1.3. Chi tiéu co ly ciia nén dit.
Xem phu luc bang 6.
6.1.4. Pdnh gid nén dit.

Bdng 6.2. Bang ddnh gid nén dat.

10> N, Dit yéu
10< N, <30 Dit trung binh
30< N <50 Dit tot

Ny >50 Dit rét t6t

Lép mat: ddt mdt, 16p nay sé dwoc dao bo.

Lép 1: C6 chi sé SPT: 8+10, thuéc nhom dat yéu.

Loép 2: Co chi s6 SPT: 14 +15, thuoc nhom dat trung binh.
Loép 3: Co chi s6 SPT: 2 + 4, thuoc nhom dat yéu.

Lop 4: Co chi s6 SPT: 22 =26, thuoc nhom dat trung binh.
Lop 5: Co chi s6 SPT: 4 =5, thuoc nhom dcftyéu.

Lop 6: Co chi s6 SPT: 15+29, thuoc nhom dat trung binh.
Lop 7: Co chi 56 SPT: 37+50, thuoc nhom dat tot.
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6.1.5. Piéu ki¢n dia hinh — dia mao khu dit xdy dung.
6.1.5.1. Vi tri va dac diém.

Dja diém x4y dung cong trinh "Chung cu cao cip" duoc xay dung tai : Ngi tu dudng
Nguyén Vin Linh giao véi duong Hoang Diéu — Quéan Hai Chau — Thanh phd Pa Ning.

Chure nang st dung cua cong trinh 14 phuc vu nhu cau nha ¢, noi cu trd mang tam

voc hién dai, cao cap cho cac ho gia dinh va ca nhan c6 muc thu nhap trung binh, kha.

Cong trinh véi quy mé 11 ting cao 38.8 (m) nam trong khu trung tAm thanh phd s&

tré thanh diém nhan cho mit bang do thi.
6.1.5.2. Piéu kién tu nhién.

Khu vuc xay dyng c6 dia hinh twong d6i bang phing, nén dét cao rao, kho thoang.
Thuan loi d6i voi cong tac thi cong, van chuyén may moc, thiét bi va vat liéu dén chan

cong trinh.
6.1.6. Piéu ki¢n dia chit thiiy van.
Tai vi tri hd khoan 1 (HK 1), chiéu cao mit nude ngdm -1 (m) so voi mit dat.
Tai vi tri hd khoan 1 (HK2), chiéu cao mit nudc ngdm -1.2 (m) so v6i mit dét.

Kha nang bién dong gilra mua mua va mua khé ( mua mua myc nude ngam thuong

cao hon mua kho ).
6.1.7. Cdc vin dé dia chit dpng lwc cong trinh cé thé gap.

Néu 16p mat 1a cat, c6 kha ning xay ra hién tuong cat chay vao hd méng khi thi

cong

Néu c6 16p cat giita 2 1p sét thi c6 kha niang c6 ting chira nudc ap luc dan dén tiém
an nguy co xdy ra hién tuong bung nén, buc ddy mong cong trinh, kha ning xay ra hién

tuong sat 10 thanh hd méng khi thi cong dao mo.

Vay dya vao mat cit dja chat cong trinh, khu vuc khong ¢6 kha ndng xdy ra cac hién

tuong anh hudng dén qua trinh thi cong, hodc tinh 6n dinh cua cong trinh.
6.1.8. Lwa chon gidi phap mong.
Co s6 chinh dé lya chon giai phap nén moéng dua trén:
+ Pic diém cong trinh va tai trong tic dong 1én moéng cong trinh.

+ Tinh hinh phan 16p, chiéu day cac 16p dat va tinh chét timg 16p dat.
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Trong thuc t& xdy dung hién nay moéng cong trinh dugc chia 1am 2 loai chinh 13

mong nong va mong sau.
6.1.8.1. Mong nong.

Mong néng (trén nén thién nhién hodc nhén tao) thuong duogc st dung cho cac cong
trinh c6 tai trong 1én mong khong 16n (ap dung cho cac cong trinh thap hon 7-8 ting)
xay dung trén cac nén dit c6 cac 16p dat tot du day nam phia trén.

Mong nong c6 nhirng loai co ban sau day:

+ Méng don dudi cot hoic tudng két hop voi hé gidng moéng.
+ Méng bang (thudng b tri giao nhau) dudi cot hodc dudi tuong.
+ Mong be (c6 suon hodc khong cd suon).

Lua chon méng nong trén nén dat yéu thudng phai két hop voi viée xir 1y nén.

6.1.8.2. Mong sdu.

Mong sau thuong dugc sir dung cho cac cong trinh c6 tai trong 1én mong 16n (thong
thudng nha cao hon 8 ting) hodc cong trinh chiu tai trong ngang 16n va 16p dat tot nim

dudi sdu. Mong sau dugc st dung chu yéu la mong coc. Phu thudc vao vat liéu, coc co
thé 1a coc g5, coc thép, coc bé tong cot thép (BTCT),...

Phuy thudc vao cong nghé thi cong, coc bé tong cot thép co thé duoc chia ra loai coc

duc san (déng, ép) va coc dd tai chd (coc khoan nhdi).
- Coc ép:
Uu diém: 14 gia thanh ré, thich hop vé6i diéu kién xdy chen, khong gdy chan dong

dén céac cong trinh xung quanh. D& kiém tra chat lwong cta ting doan coc dugc thir dudi

luc ép. Xac dinh dugc strc chiu tai ciia coc ép qua luc €ép cudi cung.

Nhuge diém: kich thude va ste chiu tai ctia coc bi han ché do tiét dién coc, chiéu
dai coc khong c6 kha ning mé rong va phat trién do thiét bi thi cong coc bi han ché hon
s0 v6i cac cong nghé khéc, thoi gian thi cong kéo dai hay gap do chdi gia khi dong. Vi

qui md cong trinh s& gdp khong it kho khan.
- Coc khoan nhoi:

Uu diém : Co thé tao ra nhitng coc ¢6 duong kinh 16n, do d6 strc chiu tai cua coc
khé cao.Do cach thi cong, mat bén cia coc nhoi thuong san sui, do dé6 ma sat gitra dat
va coc noi chung co tri s6 16n hon so véi cac loai coc khac. Ton it cot thép vi khong phai

van chuyén coc. Khi thi cong khong gay ra nhitng chan dong 1am nguy hai dén cac cong
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trinh 1an can. Néu dung coc nhdi thi diéu kién m& rong chan coc ( nham tang suc chiu
tai ciia coc ) trong d6i d& dang hon .

Nhurge diém : Kho kiém tra chat luong coc.Thiét bi thi cong tuwong dbi phuc tap.
Cong trudng dé bi ban trong qua trinh thi cong.

Két ludn: Cong trinh c6 11 tAng, c6 nhip khung 16n nhat 8,5m, tai trong ngang va
dung truyén xudng chan cot trong ddi 1on, dia chat khu vuc xay dung cong trinh yéu
nén giai phap mong hop li, dam bao vé mit k¥ thuat cling nhu hiéu qua kinh té 13 giai
phap méng coc khoan nhdi D1000, véi dd sdu miii coc 39,25m lac khao sat, miii coc

cam vao 16p déat tha 7 13 2,2 m, chiu tai tot.
6.2. THIET KE MONG CQC KHOAN NHOL.

6.2.1. Cdc gid thuyét tinh todn.

Viéc tinh todn mong coc dai thap dua vao cac gia thuyét sau:

Tai trong ngang hoan toan do cac 16p dat tir day dai trd 1én tiép nhan.

St chiju tai ctia coc trong moéng duogc xac dinh nhu d6i voi coc don dimg riéng ré,
khong ké dén anh hudng ctia nhom coc.

Tai trong cua cong trinh qua dai coc chi truyén 1én cac coc chir khong truc tiép
truyén 1én phan dat ndm gitra cac coc tai mit tiép gidp vai dai coc.Khi kiém tra cuong
dd cta nén dat va khi xac dinh do lan coa mong coc thi nguoi ta coi mong coc nhu mot
mong khdi quy udc bao g@)m coc, dai coc, va phén dat gifta cua cac coc.

Vi viéc tinh toan méng khdi quy wdc gidng nhu tinh toan méng ndng trén nén thién
nhién (b6 qua ma sat & mit bén mong) cho nén tri s6 moment cta tai trong ngoai day
mong khdi qui wéc duoc ldy giam di mot cach gan dung bang tri s moment cua tai trong
ngoai so voi cao trinh day dai.

Dai coc xem nhu tuyét ddi ctng, coc va dai coc xem nhu lién két ngam ctng.

6.2.2. Xdc dinh tdi trong truyén xuéng mong.

6.2.2.1. Tdi trong do khung truyén vio méng.

- Noi luyc tinh toan tai chan cot g(fm.'

+ N : luc doc theo truc oz

+ My"': mé men uén quanh truc ox.
+ My":mé men uon quanh truc oy.
4

Ox':lyc ngang theo truc ox.
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+  QY":luc ngang theo truc oy.
- Noi Theo kinh nghiém ta thwong dimg cdc cdp t6 hop néi lec sau day dé thiét ké

mong coc:
Ntl
+ Cdp ndi lyc 1: Lwec doc I6n nhat: M;
Qtt
1t
0,
Nl‘t Nl‘t
Mtt Mtt
+ Cap ndi lyc 2 va 3: Momen l6n nhat: M;f hoac M;fmax
Qtt Qtt
114 1t
0, 0,
Ntt Ntt
Mtt Mtl‘
+ Cap ndi lyc 4 va 5: Luc ngang 16n nhat: My hoac | M]
Qtt Qtt
1t
Q)t/t Qymax

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

toan va thiét ké mong coc, sau do léy cac cap ndi luc con lai dé kiém tra.
6.2.2.2. Tai trong tinh todn.
Tai trong tinh todn dugc dung dé tinh toan theo trang thai gidi han 1.

Bang 6.3. 76 hop noi lyc tinh todn tai chan cot.

> tt tt tt tt tt
Tén | Té hop N M My Qs Qy
cot Nmax
) (kN) (kN.m) (kN.m) (kN) (kN)
c2-C Comb9 9018.53 -890.59 7.50 4.44 257.48
C2-A Comb9 7876.34 -1078.50 -2.87 -1.69 295.74

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

6.2.2.3. Tai trong tiéu chudan.

dinh béng cach léy tai trong tinh toan chia cho hé s6 vuot tai n=1.15

SVTH: Than Trong Huy

GVHD: PGS.TS T6 Thiy Nga




Thiét ké két cdu toa nha chung cu.

Bang 6.4. 76 hop noi lyc tiéu chudn tai chdn cét.

Ten | Téhop | N° M, M, Q" Q"
@t | New gy | aNm | N | ay) | @y
C2-C Comb9 7842.20 -774.43 6.52 3.86 223.89
C2-A Comb9 6848.99 -937.83 -2.50 -1.47 257.16

6.2.2.4. Trong lwong bén than giang mong.
Chon tiét dién gidng mong 300x500 mm
Trong lugng ban than dim méng:

g™ =ny_h,b, +n y.8 h,=1,1x25x0,5x0,3 + 1,3x18x0,015x0,5 = 4,3 (kN/m)

6.3. THIET KE MONG M1 (MONG GIUA C2-C).

6.3.1. Chon vt liéu.

Bé tong coc B25 ¢c6 : Ry = 14,5 MPA ; Ryt = 1,05 MPa

C6t thép chiu lyc dung CB400V : Rs = 350MPa ; Ry = 280 MPa

Cot dai ding CB240T : Ry =210 MPa ; Ry = 170 MPa

6.3.2. Chon so bé kich thuéc tiét dién coc.

Coc khoan nhéi chon kich thudc coc so bd D1000, cot thép 20 phi hop véi kha
nang thi cong coc khoan nhéi ¢ nudce ta co:

B d? B rx1?

o =0,785(m*
coc 4 ( )

Chiéu dai coc: Dya trén co s¢ tai trong truyén xuong mong va dieéu kién dat nén, voi
yéu cau miii coc phai dat trong 16p dat chiu luc tot nén ta cho miii coc cam vao 16p dat
71a2.2 (m).

Chiéu dai coc tinh toan nhu sau: Leoc = L1+ L2+ Lt + Lumai
Trong do:
L1 - chiéu dai doan coc bj dap bo , léy thép ngam vao dai.
Chon L1 =25 ® =25x20 = 500 mm = 0,5 (m)
L2 - chiéu dai doan coc ndi vao dai, chon L2 = 0,15 (m).
L«— chiéu dai tinh toan cta coc,tinh tir mép dai dén cao trinh chon coc.
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L« = 36,25 (m)
Lumii - chiéu day doan 16p bé tong bao vé dau coc. Chon 5 (cm)
= Leoe = 0,5+ 0,15 + 36,25+ 0,05 = 36,95 (m)
C6t thép doc chiu luc chon 16920 c6 As = 50,27 cm>.

—4
“min=0-4%<u: AS =50727X10
A 0,785

coc

x100% = 0,6%

6.3.3. Chon kich thwoc dai.

Khoang cach giita 2 truc tim coc bd tri theo phuwong canh dai 1a >2,5D véi D dugce
chon la Im nén 3D =3 (m). Chon 5,2 (m).

Khoang cach tir tim coc nam ngoai cing dén mép dai duge chon véi diéu kién 16n
hon hoic bang 0,7D = 0,7x1 = 0,7(m).Chon 0,75 (m).

Kich thudc canh dai a cua dai coc dugce chon la: a=0,75x2 + 5,2= 6,7(m).

Vay kich thudc dai coc duoc gia thiét 1a axb = 6,7 x 4,5 (m x m).

6.3.4. Chon chiéu sdu chon dai.

Str dung tai trong tinh toan ctia t6 hop bd sung dé tinh toan: Qmax = 257,48 (kN)

Chon gia thiét 16p dat 1 1a 16p dat dat day dai coc ta c6 vy = 10,1 (KN/m?) 1a
dung trong ctia 16p dat thir nhat va ¢ = 29°21 13 gbc ndi ma sat trong cua dat.

Chiéu sau dit day dai coc duoc lya chon thoa man gia thiét thir nhit: toan bod
tai trong ngang tac dung 1én moéng coc do dat tir ddy dai trd 1én tiép nhén.

Vi vy, 4p luc ngang cia dit tac dung 18n dai coc (ap luc bi dong) can bang voi

tai trong ngang tac dung 1én dinh dai . Diéu kién h > 0,7 huin.

Tacé D H=Q" =257,48(kN)

2> H 2x257,48
h,, =tg(45-9/2)., | —5=— =1g(45-29°21/2). [———— =1,96(m
min = 18(45 -0/ 2) b 8( )1/10,1X4’5 (m)

Vay chon chiéu sdu chon dai so véi mat dat tu nhién 1 -2 (m) , & d6 sau 3 (m) so
vo1 cao do +0.00.

Cao trinh mii coc ¢ d0 sau: — 3 — 36,25 = — 39,25 (m) so voi cao do +0.00 va ¢ do
sdu 1a -38,25 (m) so v6i cao dd mat dat tu nhién, v6i 1,8m 1a chiéu cao du kién cua dai

coc.
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6.3.5. Sirc chiu tdi ciia coc khoan nhéi.
6.3.5.1. Swrc chiu tai theo vat liéu.
Stre chiu tai cuc han cua coc dugc xac dinh theo cong thuc:

R, ., =¢(m.m,A4,.R +A4.R)
Trong do:
@ la hé s0 udn doc cua coc , véi mong coc dai thap , coc xuyén qua cac 16p dat

khac nhau , 1y ¢ =1

m; — hé s6 diéu kién lam vi¢c, d61 v&i coc nhoi bé tong qua 6ng dich chuyén thang

dong m; = 0,85.

my — Hé s6 diéu kién 1am viéc ké dén anh hudng cua phuong phap thi céng coc.mo
=0,9

A, : dién tich tiét dién coc. 4, =0,785-50,27x 107 =0,78(m*)
R, : cuong do chiu nén tinh toan cia bé tong coc.
A, : dién tich cdt thép trong coc : As = 5026,55 (mm?) = 50,27 (cm?)
R, : cudng do chiu nén cua cot thép.
Stre chiu tai cua coc theo vat li€u trong giai doan lam viéc:
R, ., =o(m.m 4R +A4.R)=1x(0,85x0,9%0, 78x10° x14,5+5026,55x350) =10415,56(kN)

6.3.5.2. Swec chiu tai cua coc theo chi tiéu co ly ddat nen.

Strc chiu tai cho phép cua coc don theo dat nén dugce tinh theo muc 7.1.11 trong
TCVN 10304:2014 nhu sau:

R
Rc,d = —
Vi

Véi cac hé sb 14y theo diéu 7.1.12:
+ y,=1,75, déi véi nhitng méng cé 1 dén 5 coc.
+ R, la tri tiéu chudn sirc chiu tdi trong nén cua coc dwoc xac dinh tu tri

riéng swc chiu tai trong nén cuc han R,

Rc,u = yc(j/cqqup +uzycff;l’z)
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Trong d6 cac hé sb 1ay theo diéu 7.2.3.1:

+

y. la hé s6 diéu kién lam viéc ciia coc trong dat, 7. =1
u la chu vi tiét dién ngang than coc, u=xd =3,14x1=3,14(m)

Ap : Dién tich coc twa lén dat, ld'y bcing dién tich tiét dién ngang mii coc

A

p

2
= % =0,785(m?)

qp - La cuong d9 sirc khdng cia dat dudi miii coc , tra Bing 7 TCVN
10304:2014 duoc, qp = 2413 (kN/m?)

Veq La hé s6 diéu kién lam viéc ciia dat dwdi miii coc ldy bcing 1

Ve La hé s6 dieu kién lam viée cua dat trén than coc (tra bang 5 TCVN
10304 - 2014) , ldy bang 0,8

I; - la chiéu dai doan coc nam trong 16p dat thit "i", theo quy pham I; < 2m
fi - la cuong Ao sire khang trén than coc cia 16p dat thir i (tra va két hop ndi

suy bang 3 TCVN 10304 — 2014)

Bang 6.5. Bang cwong do suc khang do ma sat bén than coc.

, Lép chiéu day R
Lop . o n pa . , Z; Po f; IY.fihi
I Loai dat phanto | 1&pthw | N Yt 2
dat ther i I (m) (m) sét (kN/m?) (kN/m)
1 2 3 - 0.8 35 56
1 Cét hat nho 2 2 5 - 0.8 40 64
3 1.25 6.625 - 0.8 42.63 42.63
4 2 8.25 - 0.8 33.13 53.008
2 Cat bui
5 0.85 9.675 - 0.8 33.84 23.0112
6 2 11.1 0.91 0.8 6.9 11.04
3 Bun sét
7 2 13.1 0.91 0.8 6.9 11.04
8 2 15.1 - 0.8 51.1 81.76
4 Cat hat min
9 0.45 16.325 - 0.8 52.325 18.837
10 2 17.55 0.69 0.8 12.359 19.7744
5 Bun sét 11 2 19.55 0.69 0.8 12.719 20.3504
12 1.75 21.425 0.69 0.8 12.8 17.92
Sét 13 2 23.3 0.11 0.8 83.62 133.792
6 pha,nira 14 2 25.3 0.11 0.8 86.42 138.272
cung 15 2 273 | 011 | 0.8 89.22 142.752
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16 2 293 | 011 | 0.8 92.02 147.232
17 2 31.3 | 011 | 0.8 94.82 151.712
18 2 333 | 011 | 0.8 97.62 156.192

19 1.75 35175 | 0.11 | 0.8 100 140

' 2 37.05 | 04 | 08 50 80

7 >et 20
pha,cting 0.2 3815 | 04 | gs 50 8

Téng 1517.32

Rc,u = ]/c(ycqqup +u27cfﬁl’i)
—1x(1x2413x0,785+3,14x1517,32) = 6658, 60(kN)

Vay surc chiu tai cua coc theo chi tiéu co 1y cua dat nén la:

R
R, =—t= 668,60 _ 3804,91(kN)

v, 175

6.3.5.3. Swec chiu tai theo cuwong do dat nén.
R, =Q,+Q, =q,A, +uX fl
Trong do:

+ Opla siec khang dat dudi miii coc (kN)
+ Orla sitc khang dat bén thén coc (kN)

Thanh phcfxn chiu tai do miii coc:
Q, =q,A, (kN)

Voi:

=0,785(m?)

2
Ay N TP ~. .1
+ Ay : Dién tich tiét dién ngang miii coc, A, = v

+ gy : Cuong dé sirc khdng cia dat dudi miii coc, dp dung cong thire G2 TCVN
10304-2014
qy, =cxN_+q,, xN;(kN/mz)
+ ¢ lyc dinh dudi mili coc, ¢ = 0,37 (daN/cm?) = 37 (kN/m?)
+ N;,N(; :H¢ s6 sirc chiu tai cua dat dwdi miii coc
+ N, =6 doi véi truong hop coc khoan nhoi dwong kinh 1om

+ N;] =100 tra theo bang G1
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+ q'yp - Bang dp lec hiéu qua 16p phit tai d sdu mii coc

Strc khang cua dat dudi miii coc ( dat dudi miii coc 1a dat dinh thuan tay):
Q, =q,A, = (cxN,)x A, =(37x6)x0,785=174,3(kN)
- Thanh phan chiu tdi do ma sét hong:

Qf: “Zfili
Voi:
+ u:la chu vi tiét dién ngang coc, u=nxd =3,14x1=3,14(m)

+ I chiéu dai doan coc nam trong 16p dat thir i

+ fir Cuwong do siec khang trung binh trén than coc dwoc tinh theo muc G.2.2
Poi voi dit dinh: fi=a X cu,

+ cui: la cwong do sitc khdng khéng thodt ciia 16p dat dinh thiv i, ¢, =6,25N,
Ni: la chi sé6 SPT trong dat dinh.
+ a: La hé s6 tra theo hinh G.1 cuia TCVN 10304 — 2014.

D6i véi dit roi: 1 =k o.. 1g6

+ ki:la hé so ap lyc ngang cua dat lén coc, phu thudc vao logi coc, tra bang
G.1TCVN 10304 - 2014

+ &v,z - La g sudt phdp hiéu qud theo phirong ditng trung binh trong I6p dat
thir i

+ 5, -La goc ma sdt gitta dat va coc, théng thirong déi véi coc bé téng lay bang
goc ma sat trong dat ., doi véi coc thép ldy bang 2 ¢, /3

+ Trén coc co do sdu nho hon Z;, f =k, (_7 1g9,

+ Trén coc c6 dg sdu bang va 1ém hon Zr, f =k Cun 125,

+ Zi:la do sau gioi han tra bang G.1 TCVN 10304 — 2014

Bang 6.6. Bang cuong do suc khang trung binh trén than coc.

Lop | Loai H Cui Y Z f; il

ast | dat | (m) | o kn/md) | m) | %% | B | kn/m?) | (kN/m)
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Cat

hat 7.25 - - 0.3 10.1 6 73.225 | 0.562 | 12.353 | 89.558

nhé

Cét

bui 2.85 - - 0.5 9.6 8 100.585 | 0.498 | 25.057 | 71.411

Bun

<6t 4.00 18.75 1 - 6.9 - 128.185 | 0.090 | 18.750 | 75.000

Cét

hat 2.45 - - 0.5 10.4 8 153.665 | 0.547 | 42.036 | 102.987

min

iz: 5.75 28.13 1 - 8.7 - 203.690 | 0.124 | 28.125 | 161.719

ss; 13.75 | 106.25 | 0.52 - 7.3 - 304.065 | 0.284 | 55.250 | 759.688

ss; 2.20 271.88 | 0.34 - 10.3 - 315.395 | 0.350 | 92.438 | 203.363
Sfil; 1463.73

Strc chiu tai do ma sat hong:
Q= quilf 3,14 X 1463,73 = 4596,10 (kN)
Vay surc chiu tai cua coc theo chi tiéu cuong do datnén 1a
R, =0 +Q, =174,30+4596,10 = 4770,40(kN)
Stc chiu tai e ddi vai mong co tir 1 - 5 coc:

R, 4770,40
7 1,75

R, — 2725,94(kN))

6.3.5.4. Xdc dinh sirc chiu tai thiét ké.
Strc chiu tai cta coc theo cuong do vat ligu: R(vl) =10415,56(kN)
Stre chiu tai clia coc theo co 1y dat nén: R, , =3804,91(kN)
Strc chiu tai ctia coc theo cudng do dat nén: R., =2725,94(kN)
= By =min(R,); R, ;3 R, ) =2725,94(kN)

6.3.6. Bé tri va xdc dinh kich thudc ddi coc.

Xéc dinh so b so luong coc:

Z Ntz

P

tk

n=px

+ ZN " . Téng tai trong thang ditng tinh todn tai day dai.
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D N“=N"+ny_ F.h
+ Fga: La dién tich so bé day dai, Fa= 4,5 x 6,7 = 30,15 (m?)
V- La dung trong trung binh giita vdt liéu lam mong va ddt nén, Vo= (20 —
22) kN/m?, ldy v, =20 (kN/m?)
h : La chiéu sdu chén dai, h = 2 (m)
[ Lahé s6 xét dén do moment, L=13

ZN“ =N" +ny, Fh=9018,53+1,1x20x30,15x2 =10345,13(kN)

Bang 6.7. Bang tinh todn sé lirong coc cho méng M1(C2-C).

SN R« Nc N¢,chon
Moéng B

(kN) (kN) (coc) (coc)
C2-C 10345.13 2725.94 1.3 4.934 5

B0 tri coc trong dai:

+ Khodng cdch tir tim coc goc va bién dén mép ngoadi dai: 0,75 (m)
+ Khoang cach giita cac coc theo phuwong X: 3d = 3 (m). Chon 3 (m)
+ Khodng cach giita cdc coc theo phirong Y: 3d~\[3 = 5,19 (m). Chon 5,2 (m)
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750

b

f
w
5200

750

,:,75% 3000 750,
-
Hinh 6.2. Mat bang bé tri coc khoan nhéi méng M1(C2-C).
6.3.7. Kiém tra phén luc dau coc.

<P

N.
A ‘A - X (TK)
bicu kién kiém tra : { e 0
>

jmin
Chiéu cao dai dugc gia thiét ban dau hs = 1.8m.
Trong lugng tinh todn cua dai:
N, =ny, Fh, =11x25%x(4,5%6,7)x1,8 =1492,43kN
> Fg(m?): La dién tich dai mong
» g (kN/m?): Trong lwong riéng ciia bé tong.

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

Téng luc doc va tong momen giy ra ¢ cao do day dai coc ( cip to hop 1
[V M M 0,0

3N = Ni+ N =9018,53+1492,43 =10510,96(kN)
> M = M" + 0 xh, =890,59+257,48x1,8 =1354,05(kN.m)

N M = M" + 0 xh, =7,50+4,44x1,8=15,49(kN.m)
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Tai trong tac dung lén coc : N, = N + M, .y + M, x;

n n
n 2 2
Z Yi Z X;

i=1 i=1

Ta co:
N M. M. x
N =4 Iplg ymax + r}l’ max
n 2 2
Zyi in
i=1 i=1

~10510,96 N 1354,05x2,6 N 15,49 x1,5
5 27,04

= 2234,97(kN)

N M. M X o
=— 4 X ymax + Yy

i,min — n n n

2y XX

i=1 i=1
_10510,96 _ 1354,05x(-2,6) _15,49x(-1,5)
5 27,04

N

=1969,41(kN)

Trong do:

+ N:la luc doc truyén xuéng coc.

+ n:s6 lwong coc trong mong.

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

+ M., M, : la momen uén , twong g véi truc trong tam chinh x,y mdt bang
coc tai cao trinh day dai.

N oo =2234,97(kN) < Py, = 2725,94(kN)

Kiém tra diéu kién: { (Théa)
N, =1969,41(kN)=> 0

jmin
Kiém tra v6i cac cap to hop con lai, két qua tinh toan thanh 1ap bang sau:

Bdng 6.8. Bang phan liec dau coc ¢ cdc té hop khdc.

T | N | M| M Q| Q| | g S R N

hop [ kN) | (kN.m) | (kNom) | (kN) | (k) ()
Mzm 7629 | 991.35 | 4.884 |[2.893 | 287.1 | 9121 | 1508.1 | 10.09 1155 _22-2 11967707-.968
M‘j'm 8828.3 | -13.287 | 697.4 |204.1 |5.822 | 10321 | 23.767 | 1065 1155 _22'2 12828‘;3.599
Qjm 88283 | -13.287 | 697.4 | 204.1 | 5.822 | 10321 | 23.767 | 1065 1155 _22-2 12828‘;3.599
an'm 7629 | -991.35 | 4.884 |2.893 | 287.1 | 9121 | 1508.1 | 10.09 1155 _22"66 11967707-.968

Kiém tra di€u kién:

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thuy Nga 86




Cép ndi luc 2:

Cap ndi luc 3:

Cap ndi luc 4: <

Cép ndi luc 5:

Thiét ké két cdu toa nha chung cu.

Két luin:

+ Kiém tra

N =1970,98(kN) < Py ) =2725,94(kN)
(Thoa)
N, =1677,60(kN) >0
N o = 2243,90(kN) < P | =2725,94(kN)
(Thoa)
N, =1884,39(kN) >0
N o = 2243,90(kN) < P | =2725,94(kN)
(Thoa)
N, =1884,39(kN) >0
N =1970,98(kN) < Py, =2725,94(kN)
(Thoa)
N, ... =1677,60(kN) >0

twong tw cho cdc t6 hop con lai, tdi trong truyén xuong coc dam

bao khong vuwot qua siec chiu tai cho phép cua coc.

+ Khong co coc nao trong mong chiu nho.
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6.3.8. Kiém tra diéu kién dit nén dwéi ddy miii coc.

6.3.8.1. Ap lyec duéi déy khoi méng quy wéc.

T
= ""/
f ]
] L]
) 1
! i
[y L
al, Py J
r ]
i § ‘,.-"
[ i
[ 1
T
/ I 4 L
I
I L]
1 ff i
1
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P ]
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m
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o
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Hinh 6.3. So' do khéi méng quy wée méng M1(C2-C).

Quan niém coc va dat gilta cac coc lam viéc déng thoi nhe mot khdi mong déng
nhat dit trén 16p dat bén dudi mii coc. Mit truyén tai ciia khdi mong quy ude duge mo
rong hon so vdi dién tich day dai:

Goc ma sat trong tinh toan trung binh cua dat @y e dugc xac dinh theo myc 7.4.4

TCXDVN 10304 :2014.
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) Doul
Imt — Zl- -
©5,25%29'21 +2,85%26°29 +4x5°10' +2,45%28°41 +5,75x 73 +13,75x15'51 +2,2x19'16
5,25+2,85+4+2,45+5,75+13,75+2,2

=17°8

Trong do:
+ Qi la géc ma sdt trong tinh todn ciia tieng I6p dat c6 chiéu day I; ma coc di
qua.
+ Iir la chiéu dai doan coc trong 16p ddt thir i.
, 178

+ GOc mo a cua mong khoi quy woc: 0= T =2 =47

Chiéu rong khéi méng quy wdc theo phuong X:

(pH,mt

B, =B, +2xhxtan " = 4+2x36,25x tan(4'17 ) =9,43m

Chiéu rong khéi méng quy wdc theo phuong Y:

L, =L, +2xhxtan (P‘;““ =6,2+2x36,25xtan(4°17 ) =11,63m

Chiéu cao khdi moéng quy udc:
H,=L,+h;+0,2=36,25+1,8+0,2=38,25(m)
Dién tich khdi mong quy udc:
A,=B,L, =9,43x11,63=109,67m’
Khéi lugng dat trong méng khdi quy udc:

G, =4, XZ%H =109,67x306,525=33616,87(kN)
ZyiH=10,1x5,25+9,6><2,85+6,9><4+1(),4><2,45 +8,7x5,75+7,3x13,75+10,3x2,2 =
=306,525 (kN/m?)

Khéi luong dét bi coc dai, mong chiém chd:

G, =nd, x> y,H,+V, =5x0,785x306,525+10,1x4,5x6,7x1,8=1751,24(kN)

C

Trong d6: (tinh tir ddy mong dén miii coc)
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ZyiH=10,1x5,25+9,6><2,85-|-6,9><4-|-10,4><2,45 +8,7x5,75+7,3x13,75+10,3x2,2 =
=306,525 (kN/m?)

Khéi luong coc va dai bé tong :

G, =nd v, L+W, =5x0,785x25%36,25+25x4,5%6,7x1,8=4913, 78(kN)

Khéi luong tong trén mong khéi quy wdc:

G,=G,+G, -G, =33616,87+4913,78-1751,24 =36779,42(kN)

Tai trong quy vé ddy khdi méng quy udc , kiém tra voi gid tri tai tiéu chuan cip to
hop 1[N, .M, M, O, 0F

D NS =N, +G,, =7842,20+36779,42 = 44621,62(kN)
DM, =M +h QY =774,43+38,25x 223,89 = 9338,34(kNm)
D M =M +h QF =6,52+38,25x3,86 =154,25(kNm)

Momen chong uén cua méng khoi quy udce:

w _ Bu xL}, 9,43x11,63*
x 6 -

=212,58(m’)

- L, xB;, 11,63x9,43’

3
g ; =172,37(m’)

Ung suat day khbi méng quy udc:

«  ONEME M 4462162 9338,34 154,25
Gmax: + + = + +
A w. W, 109,67 212,58 172,37

qu

=451,69(kN / m*)

Nlc Mtc Mtc
o = 2N My, MY, 4462162 933834 154,25 362, 04(kN /)
A w, W, 109,67 212,58 172,37

qu X

. D.NE 44621,62
O-[b = =
A 109,67

qu

=406,87(kN / m*)
6.3.8.2. Cwong do tiéu chuan ciia dat nén tai day mong khoi quy wéc.

Theo muc 4.6.9 TCVN 9362 — 2012, ap luc trung binh tac dung 1én nén & duéi day
mong duge tinh :
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m,m \
Rl = S (Aby, +Bhy, +Dc,)

tc
Trong do:
+ ki hé $6 d6 tin cdy, kie = 1,0 ldy theo muc 4.6.11 TCVN 9362:2012 (dira vao
két qua thi nghiém tryc tiép cde mau ddt tai noi xdy dung).
b: chiéu réng mong khoi qui wdc
h : chiéu cao méng khoi qui wéc

m; = 1,2 — hé so diéu kién lam viéc cua dat nén.

+ + o+ o+

my : Hé s6 diéu kién lam viéc ciia cong trinh. Do cong trinh khong thugc loai

tuyét doi ciing nén ldy: mz> = 1.0 (Bang 15, TCVN 9362:2012)

+ A, B, D:hé s6 phu thudc vao ma sdt trong @ cua l6p dat dat ddy mong khoi
quy wéc. Miii coc tai I6p dat thit 7 ¢6 9=19°16". Tra bang 14 trong TCVN
9362-Tiéu chudn thiét ké nén nha va céng trinh => A = 0,481 ; B = 2,935 ;
D =5532.

+ v, =10,3(kN/m’) : Dung trong l6p ddt tir ddy khoi méng qui worc tré xuong.

+  yu:La dung trong trung binh ciia cdc 16p ddt ké tir ddy khéi mong quy wéc

tro lén.

y = nh+yh+ryh+y+yshs+ych + by

o B+ hy + by + by + g+ b +
10,1x7,25+9,6%2,85+6,9x4+10,4x2,45+8,7x5,75+7,3x13,75+10,3x 2,2
7,25+2,85+4+2,45+5,75+13,75+2,2

=8,542(kN / m’)

+ Cp =237 (kN/m?) : Tri s tinh todn thit 2 ciia lwc dinh ldy d6i véi 1op dat dat

truee tiép ddy mong khéi quy wéc

it 1,2.L0

qu

(0,481x9,43%10,3+2,935x38,25x8,542 +5,532x37)

b

=1452,41kN / m*
Kiém tra Gng suit tai day mong khéi quy uéce:
oy =406,87(kN/m’) <R! = 1452,41(kN/m’)
o, =451,69(KN/m”) <1.2xR}, = 1.2x1452,41=1742,89(kN/m’ )
o, =362,04(kN/m’) >0
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= Théa mdn diéu kién on dinh dit nén dwdi ddy méng khéi quy woc.

= Bién dang nén dat dudi ddy mong khéi quy woc la bién dang on dinh.
6.3.9. Kiém tra dp liin ciia khéi méng quy woc.

Ung suét do trong luong ban than dit tai ddy mong khéi quy ude:

Oy =D 7, % =y x4y, xhy+ yy Xy + y, X by + ysx by + y x b+, x by (kN [ m*)
o, =10,1x7,25+9,6%2,85+6,9x4+10,4x2,45+8,7x5,75+7,3x13,75+10,3x2,2
o, =326,725(kN / m*)

Ung suét gdy lin tai day mong khéi quy uée:
o =0, -0, =406,87-326,725=80,14(kN / m")
Chia dat nén dudi ddy méng khoi quy udc:
(0,4+0,6)xB, =(0,4+0,6)x9,43 =(3,77m+5,66m)
Phia dudi mong khdi 13 16p sét pha dong nhat, chia thanh timg 16p hi=1 (m).
Ung suét gay lun tai do sau z(m) ké tir ddy mong khdi quy uée:

zi z=0
0, =kyx0oy

L
ko phu thudc vao z ;B‘f” = 191’4633 =1,23, tra bang 2.15 tai li¢u “Phan tich va tinh
qu qu ?

toan Mong coc”, PGS. TS. Vo6 Phan
O-ll;t :O-bt +ZI.X]/
Diéu kién tinh lun trong pham vi nén: o, > 50%
Do ltn ctia mong khdi quy wde duoc tinh theo cong thirc:
s, = Z%xag xh,
Trong do:

+ P :Héso khéng thir nguyén ldy bang 0.8
+ E, - m6 dun bién dang cua I6p ddt thir i, E = 187 (daN/cm?).
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Bdng 6.9. Bang tinh todn vmg sudt gay lin tai do sdu z..

Diém L: P Chjéu C(I;E‘éu z Lau/ k Sbt' Sg” Se’”/
tinh pt ;" z?(anl:) hi(‘;‘;’) B | Bau ° | (kN/m2) | (kN/m?) Sbt
0 0 0o | 123 | 1 326.73 | 80.143 | 0.2453
1 1
1 1 0.106 | 1.23 | 0.937 | 337.03 | 75.094 | 0.2228
2 1
2 2 0212 | 1.23 | 0.874 | 347.33 | 70.045 | 0.2017
3 1
3 3 0318 | 1.23 | 0812 | 357.63 | 65.076 | 0.182
4 1
4 4 0424 | 1.23 | 0.75 | 367.93 | 60.108 | 0.1634
5 1
5 5 053 | 1.23 | 0.687 | 378.23 | 55.058 | 0.1456

Gidi han tinh 1an 1dy dén diém 3 & d6 sau 3 (m) ké tir day khbi méng quy ude
Do 1un cta khbi moéng quy udce:
Ta c6 d6 ltn tuyét d6i Sen= 10 (cm) (phu lyc E TCVN 10304-2014)

_0,8x1

ﬂi zi
5= 2 0 h = g0

x (80,143 + 75,094 + 70,045+ 65,076) = 0,012(m) < 5,5, = 10(cm) = 0,1(m)

= Vay do lin dw bdo cia khéi méng théa diéu kién cho phép.
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6.3.10. Tinh toan dai coc.

6.3.10.1. Kiém tra diéu kién phd hoai trén mdt phang nghiéng.
]
;00:

I

1 ¥ l:h‘
wr

= ~ —

poof ko ol

-+ 2 I

Hinh 6.4. Théap choc thing dai trén mdt phang nghiéng méng M1(C2-C).
Mit phang nghiéng can kiém tra xuét phat tir mép trong cua hang coc ngoai ciing

dén mép cdt , voi bé rong dai b = 4,5 (m), chona =15 cm.
Kiém tra diéu kién choc thing: ¢6 b= 4,5 (m) > bx+2.ho = 0,7 + 2 x 1,65 = 4(m)
Kiém tra theo cong thirc sau:

P <(b, +h,)h kR,

Trong do:

_I_

b: Canh day dai song song voi by

bi: Canh ciia tiét dién cét song song véi mép cua ling thé choc thing.

_I_

+ Py téng néi luc tai cae dinh coc nam gitta mép dai va lang thé choc thung.
Pnp = Pmax + Pmin = 2234,97 + 1969,41 = 4204,38 (kN)
+ Rk suc chiu kéo tinh toan cua bé tong Ry=1,05 (Mpa).
k: hé 56 phu thudc ty s6 c/ho (tra bang 3.27 sach “Nén va méng” trang 150).

véi ¢ = 0,65 m la khodng cdch tir mép cét dén mép hang coc dang xét, ¢/ho
=0,39 tra bang k= 1,151.

Ta c6 : 4204,38 (kN) < (0,7 +1,65)x1,65x1,151x1050 = 4686,15 (kN) (thda)
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6.3.10.2. Kiém tra diéu kién choc thung.

Theo diéu kién nay ngudi ta cho rang néu moéng bi choc thing thi su choc thing xay
ra theo bé mit hinh chdp cut c6 cac mit bén xudt phat tir chan cot, va nghiéng 1 goc 45°
so voi phuong thing ding.

V& thap choc thung thi ling thé choc thung khong trim qua tt ca cac coc. Nhu vay

can kiém tra chong xuyén thung dai coc.

A

B " p
o ald
‘/‘ 3 8
i L .
{fﬁ/ § ( / S
~ds0)
@r 2 8* (
i | Rl

Jrso) 3000 |7sol

)
Hinh 6.5. Thap choc thung dai coc mong M1 ( C2-C).
Luc giy xuyén thing Py iy bang luc tac dung 1én thap xuyén thung, trir di phan luc
dau coc nam hoan toan trong pham vi thap xuyén thing:

Rct =N" _ZBW)

Trong do6 :
+ N La lyc doc tinh todn tai chan cét (14y t6 hop N'may), N* = 9018,53 (kN)
+ Z DPisry - Phan lyc dau coc nam trong pham vi day I6n thdp xuyén thing, coc
6 3 nam hoan toan trong pham vi ddy Iém thap xuyén thing.

P,=N"->P,, =901853- 2018,53

=7214,82(kN)
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Luc chdng xuyén thing By =R, u, by
Trong do :
+ a:Lahe Séphu thuoc vao loai bé tong, bé tong nang a = 1.
+  Ru: La cuong do chiu kéo cua bé tong, Ry= 1,05 (Mpay).
+ ho: La chiéu cao lam viée cua tiét dién, ho=1,8— 0,15 = 1,65 (m).
+ uw: La gia tri trung binh cua chu vi day trén va ddy duoi thap nén thung hinh

thanh khi bi nén thung, trong pham vi chiéu cao lam viéc cua tiét dién. Vi
um = 2(he+bc+2hg) = 2.(0,7 + 0,7 + 2x1,65) = 9,4 (m).

Py = @Ry a1, iy =1x1050x9,4x1,65 =16285,5(kN) > P, (théa)

Vay thoa diéu kién chéng xuyén thung dai coc.
6.3.11. Tinh todn cét thép dai coc.

bai coc dugc tinh toan nhu cau kién chiu uén , xem dai 1a ban cong x6n c6 mdt dau

ngam vao mép cot va dau kia ty do, v6i gia thuyét dai mong tuyét dbi ctng.
Ngoai lyc tac dung 1én dai la phan luc dau coc trong pham vi cua dam cong xon.
Xéc dinh momen trong dai:
Momen tinh cho cd hai phuong : M = ZN iLi
Trong do:

+ M : Momen trong dai tai mép cot
+ Ny: Phan luc dau coc thir i tac dung lén ban cong xon

+ Li: Khodng cdch tir lyc dén mép ngam ciia ban cong xén
Dung gié tri phan lyc ctia cac coc 1,2 dé tinh toan ¢t thép theo phuong X.

Dung gié tri phan lyc ctia cac coc 1,4 dé tinh toan cot thép theo phuong Y.
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Hinh 6.6. So' do thép méng M1 (C2-C).

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

Bdng 6.10. Bdng gid tri phan lyc cac dau coc ciia té hop 1.

Coc _ _ 2 2 N;
TH1 Xi Yi Sxi Syi (kN) Nwmax Nmin
cocl 1.5 2.6 9 27.04 2234.97
coc 2 1.5 -2.6 9 27.04 1974.58
2234.971 1969.41
coc4d -1.5 2.6 9 27.04 2229.81
coc5 -1.5 -2.6 9 27.04 1969.41

6.3.11.1. Tinh todn cot thép dai coc theo phirong X (mdt cat I-I).
Tiét dién xét tinh 1a tiét dién chit nhat: bxh =670x180cm
Chon: a=15cm—h =h —a=180-15=165cm.
MoOmen tuong img voi mat ngam I-1:
M, , =lB+1,P, =1,15x(2234,97 +1974,58) = 4840,98(kN.m)

Tinh cac hé so
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o = M, 4840,98 100
" y,R,bhl  0.9x1,45x670x165

£=0,5(1+1-2a,)=0.5(1+1-2x0,02)=0,99

Dién tich cbt thép can thiét:

>

I M, _ 4840,98x100

I= =84,67(cm”)
R x¢xh,  35x0.99x165

Chon 28®20a100 c6 A =87,96(cm?) .
6.3.11.2. Tinh todn cot thép dai coc theo phieong Y (mdt cat 1I-1I).
Tiét dién xét tinh 1a tiét dién chit nhat: bx h=450x180cm
Chon: a=15cm—>h =h —a=180-15=165cm.
Momen tuong img véi mat ngam I1-11:
M, , =P +1,P, =2,25x(2234,97 +2229,81) =10045, 76(kN .m)
Tinh c4c hé s6

o = \Y B - 10045,76x100 _~0,063
7, R,bh,  0.9x1,45x450x165

£=0,5(1+1-2a,)=0.5(1+1-2x0,063) = 0,967

Dién tich c6t thép can thiét:

M., _ 10045,76x100

Al =
* R, x(xh,  35x0.967x165

=179,89(cm’)

Chon 58020a100 c6 A™ =182,2(cm?).

THIET KE MONG M2 (MONG BIEN C2-A).
6.4.1. Bo tri va xdc dinh kich thwéc ddi coc.
Xac dinh so b s lugng coc:

z Ntt

By

t

n=px

+ Y N":T ong tai trong thang dirng tinh todn tai day dai.
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D N“=N"+ny_ F.h

Fga: La dién tich so bo day dai, Fa= 4,5 x 4,5 = 20,25 (m?)

V- La dung trong trung binh giita vdt liéu lam mong va ddt nén, Vo= (20 —
22) kN/m?, ldy v, =20 (kN/m?)

h : La chiéu sdu chén dai, h = 2 (m)

[ Lahé s6 xét dén do moment, L=13

> N"=N"+ny, F.h=7876,34+11x20x20,25x 2 =8767,3(kN)

Bdng 6.11. Bang tinh todn sé lirong coc cho méng M1 (C2-A).

SNt R e Nc,chon
Mong p

(kN) (kN) (coc) (coc)
C2-A 8767 2725.94 1.3 4.181 4

Bo tri coc trong dai:

+ Khodng cdch tir tim coc géc va bién dén mép ngoadi dai: 0,75 (m)

+ Khoang cach giita cac coc theo phuwong X: 3d = 3 (m)

+ Khoang cach giita cac coc theo phuong Y: 3d = 3 (m)
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Hinh 6.7. Mt bang bo tri coc khoan nhéi méng M2 (C2-A).
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6.4.2. Kiém tra phén lyc diu coc.

<P

(TK)
>0

! . - 2 ijax
biéu kién kiém tra :
jmin
Chiéu cao dai dugc gia thiét ban dau hs = 1.8m.
Trong lugng tinh todn cua dai:
N, =ny, Eh, =1,1x25x(4,5x4,5)x1,8 =1002,38(kN)
> Fai(m?): La dién tich dai mong
> gu (kN/mP): Trong luong riéng ciia bé tong.

Chuyén cac ngoai luc tac dung vé day dai tai trong tim nhom coc (trudng hop nay

trung voi trong tam dai).

Téng luc doc va tong momen giy ra & cao do day dai coc ( cip to hop 1

|N|max ’M;M’M)t/u’Q)tcu’Q;u )
D N" =Ny +Nj =7876,34+1002,38 =8878,72(kN)
D MY =M!+0 xh, =1078,50+295,74x1,8=1610,83(kN.m)
D MY =My +0f xh; =2,87+1,69x1,8=5,91(kN.m)

Tai trong tac dung 1én coc : N, = N + M, .y; + M, x;

n n
n 2 2
Z Yi in

i=1 i=1

Ta co:
— E + Mx'Ymax + MY'XmaX
i,max n n n
2 2
Zyi in
i=1 i=l

_8878,72 1610,83x1,5 5,91x1,5
4 9

N

= 2489,14(kN)

M.. M X .
_E_'_ X ymax + y

i,min ~ n n n
2 2
Z Yi Z X

i=1 i=1

_ 887872 1610,83x(-15) 5,91x(-L5)
4 9 9

N

=1950,22(kN)

Trong do:
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n: so lwong coc trong mong.

coc tai cao trinh day dai.

Kiém tra di€u kién: {

N
N

jmax

jmin

N: la luc doc truyén xuong coc.

=1950,22(kN) >0

Xi, yi: toa do tim coc thur i tai cao trinh day dai.

= 2489,14(kN) < P, | = 2725,94(kN)

(Théa)

Kiém tra v6i cac cip to hop con lai, két qua tinh toan thanh 14p bang sau:

Bdng 6.12. Bang tong hop phan luc dau coc & cdc té hop khdc.

M, , M, : la momen uon , twong wng voi truc trong tam chinh x,y mat bang

R tt tt tt tt tt .
hTO N Mx My QX Qy SN SM, SMytt Xi yi (Ii\:\'l)
® | kN) | (kN.m) | (kN.m) | (kN) | (kN)
2- 7853.98 | 1190.4 -2.825 -1.66 | 323.9 | 8856.4 | 1773.5 | 5.8151 1.5 | 15 | 2510.64
Mymax -1.5 | -1.5 | 1917.54
3 7141.7 -52.05 514.68 -155 | 33.15 | 8144.1 | 111.71 | 794.04 15 | 15 | 2186.98
Mymax -1.5 | -1.5 | 1885.06
4 7141.7 -52.05 -514.7 | 155.2 | 33.15 | 8144.1 | 111.71 | 794.04 15 | 15 | 2186.98
Qumax -1.5 | -1.5 | 1885.06
> 7853.98 | -1190.4 -2.825 -1.66 | 323.9 | 8856.4 | 1773.5 | 5.8151 15 | 15 | 2510.64
Qymax -1.5|-1.5| 1917.54
Kiém tra diéu kién:
N =2510,64(kN) <P ) =2725,94(kN)
Cap ndi luc 2: < (Théa)
N =1917,54(kN) >0
N =2186,98(kN) < P, = 2725,94(kN)
Cép ndi luc 3: (Thoa)
N =1885,06(kN) >0
N =2186,98(kN) < P 1, = 2725,94(kN)
Cap ndi luc 4: (Thoa)
N =1885,06(kN) >0
N =2510,64(kN) <P ) =2725,94(kN)
Cap noi lyc 5: - (Thoa)
\Nimin =1917,54(kN) >0
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Két luin:

+ Kiém tra twong tw cho cdc té hop con lai, tdi trong truyén xuong coc dam
bao khong vuot qua sivrc chiu tdai cho phép cua coc.

+ Khong co coc nao trong mong chiu nho.
6.4.3. Kiém tra diéu kién dat nén dwdi day mii coc.

6.4.3.1. Ap liec duwéi day khéi méng quy wéc.
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Hinh 6.8. So' d6 khéi mong quy wée méng M2 (C2-A).
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Quan niém coc va dét gilra cac coc lam viéc déng thoi nhu mot khéi mong déng
nhat dit trén 16p dat bén dudi mii coc. Mit truyén tai ciia khdi mong quy ude duge mé
rong hon so véi dién tich day dai:

Goc ma sat trong tinh toan trung binh cua dit @y e duoc xac dinh theo muc 7.4.4

TCXDVN 10304 :2014.

0 :Z(Pll,ili —
1I,mt le
_5,25%29°21 +2,85%26°29 +4x5°10 +2,45x28°41 +5,75x 73 +13,75x15°51 +2,2x19°16 17
5,25+2,85+4+2,45+5,75+13,75+2,2

Trong do:

+ Q. la géc ma sdt trong tinh todn cia tieng 16p dét c6 chiéu day I; ma coc di

qua.

+ i la chiéu dai doan coc trong lop dat thir .
, 17°8 ,
+ GoOc mo a cua mong khoi quy woc: O = % = 2 =4"7

Chiéu rong khéi méng quy wdc theo phuong X:

B,, =B, +2xhxtan (')1;““ — 4+2x36,25xtan (417 ) =9,43m

Chiéu rong khdi mong quy uéc theo phuong Y:

L, =L,+2xhxtan (pzmt = 4+2x36,25xtan (417 )= 9,43m

Chiéu cao khoi méng quy udce:

H, =L, +h,+0,2=36,25+1,8+0,2=38,25(m)
Dién tich khdi mong quy uéc:
A, =B L, =9,43x9,43=8893m’
Khéi luong dét trong mong khéi quy wdc:
G, =4, x> v,H =88,93x306,525=27257,71(kN)

ZyiH=10,1x5,25+9,6x2,85+6,9><4-|—10,4><2,45-|-8,7><5,75-|-7,3><13,75+10,3><2,2=

=306,525 (kN/m?)
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Khoi luong dét bi coc dai, mong chiém chd:

G,

e =NA, XZY,-Hf +vV, =4x0,785%x306,525+10,1x4,5x4,5x1,8 =1330,63(kN)
Trong d6: (tinh tir ddy mong dén miii coc)

3 1 H=10,1x5,25+9,6x2,85+6,9x 4 +10,4x2,45+8,7x5,75+7,3x13,75+10,3x2,2 =
=306,525 (kN/m?)

Khéi luong coc va dai bé tong :

G, =nd,y, L+ W, =4x0,785%25x36,25+25x4,5%4,5x1,8=3756,875(kN)

Khéi luong tong trén mong khéi quy wdc:

G, =G,+G, -G, =27257,71+3756,875-1330,63 = 29683,95(kN)

Tai trong quy vé ddy khdi méng quy udc , kiém tra voi gid tri tai tiéu chuan cip to
hop 1 |N| .M, M}, 0,0

ZN; =N, +G,, =6848,99 +29683,95 = 36532,94(kN)
ZMffqu =M +h Q) =937,83+38,25x257,16 =10774,31(kNm)
ZMtc =M"+h Q" =2,5+38,25x1,47 = 58,64(kNm)

yqu y qu X

Momen chong uén cua méng khoi quy udce:

B, xL, 9,43x9,43

g - =139,76(m’)

— xB;, 9,43%9,43"

3
L= =139,76(m’)

Ung suit day khdi moéng quy ude:

o 2N My, MY, _36532,94 1077431 58,64

O = +—+ = 488,34(kN / m?)
A, w.w, 88,93 139,76 139,76
Nlc Mtc Mlc
Gﬁmzz b Mo M, 3653294 1077431 3864 i o
A,  wW.W, 88,93 139,76 139,76
Nl‘c
a;;:Z a :36532’94:410,83(kN/m2)
A 88,93

qu
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6.4.3.2. Cuong do tiéu chuan ciia dat nén tai day mong khoi quy wéc.

Theo muc 4.6.9 TCVN 9362 — 2012, 4p luc trung binh tac dung 1én nén & duéi day

mong duogc tinh :

_ mjm, (

R, = Aby, +Bhy, +D.c,)

tc
Trong do:
+ ki hé $6 A6 tin cdy, ke = 1,0 ldy theo muc 4.6.11 TCVN 9362:2012 (dira vao
két qua thi nghiém tryc tiép cde mau ddt tai noi xdy dung).
b: chiéu réng mong khéi qui wéc
h : chiéu cao mong khoi qui wéc

m; = 1,2 — hé so diéu kién lam viéc cua dat nén.

+ 4+ + +

my : Hé s6 diéu kién lam viéc ciia cong trinh. Do cong trinh khong thugc loai

tuyét doi cieng nén ldy: mz> = 1.0 (Bdang 15, TCVN 9362:2012)

+ A, B, D:hé s6 phu thudc vao ma sdt trong @ cuia l6p dat dat ddy mong khoi
quy wéc. Miii coc tai I6p dat thit 7 ¢6 9=19°16". Tra bang 14 trong TCVN
9362-Tiéu chuan thiét ké nén nha va céng trinh => A = 0,481 ; B = 2,935 ;
D =5,532.

+ v, =10,3(KN/m’) : Dung trong I6p ddt tir day khoi méng qui wéce tré xuong.

+  yu:La dung trong trung binh ciia cdc 16p ddt ké tir ddy khéi mong quy wéc

tro lén.

L nhtrhtyshty,h+yshs+yohg +y
o B+ hy+hy+h, +h+h + D
_10,1x7,25+9,6%2,85+6,9x4+10,4x2,45+8,7x5,75+7,3x13,75+10,3x 2,2
7,25+2,85+4+2,45+5,75+13,75+2,2

=8,542(kN / m’)

+ Cp =237 (kN/m?) : Tri s tinh todn thit 2 ciia lwc dinh ldy d6i véi 1op dat dat
truec tiép day mong khoi quy wéc

it 1,2.10

qu

(0,481x9,43x10,3+2,935x38,25x8,542 +5,532x37)

b

=1452,41 kN /m’
Kiém tra ing suit tai ddy mong khéi quy uéce:
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oy =410,83(KN/m’) <R, = 1452,41(kN/m’ )
o, =488,34(kN/m’ ) <1.2xR, =1.2x1452,41=1742,89(kN/m” )
o, =333.32(kN/m’) 20
= Théa man diéu kién on dinh dat nén dwdi ddy méng khoi quy wéc.
= Bien dang nén dat dwoi day mong khoi quy woc la bién dang on dinh.
6.4.4. Kiém tra dp liin ciia khéi méng quy woc.

Ung suét do trong luong ban than dit tai ddy mong khéi quy ude:

Gy = D VX =y X+ Xy Xy 4y <y 4y x s+ y b+, <y (kN m?)
o, =10,1x7,254+9,6x2,85+6,9x4+10,4x2,45+8,7x5,75+7,3x13,75+10,3x2,2
o, =326,725(kN / m*)

Ung suat gy lun tai ddy mong khéi quy udc:

o =0 —0, =410,83-326,725=84,10(kN / m)

gl
Chia dt nén dudi diy mong khéi quy udc:

(0,4+0,6)x B,, = (0,4+0,6)x9,43 = (3,772 +5,658)(m)

Lép dat dudi day khdi mong quy ude 1a 16p sét pha déng nhét, nén chon hi = 1 (m)

Ung suat gy lun tai 6 sau z(m) ké tir day mong khdi quy udce:

zi z=0
o, =k, xoy
oz L, 9,43 , AL DA o ‘o .
ko phu thu¢c vao —;—=— = WE =1, tra bang 2.15 tai li€u “Phan tich va tinh toan

qu qu

Mong coc”, PGS. TS. V6 Phan

-
Op =0y TZ; XY

<A N ’ ’ s A i 1
biéu kién tinh lun trong pham vi nén: o, 2507

Do lan ciia méng khdi quy wdc dugc tinh theo cong thirc:
S = Z%XU:J xh,
Trong do:
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+ P :Héso khéng thir nguyén ldy bang 0.8
+ E, :m6 dun bién dang cua I6p ddt thir i, E = 187 (daN/cm?).

Bang 6.13. Bang tinh irng sudt gdy hin tai dé sau z(m).

. o2 Lép | Chiéu | Chiéu : Y u
;?: E::re\: phan | sdu | day BZ :wl ke (k;;:nn (k;7|m2) S:LJ/
to Zi(m) h.(m) a a
0 0 0 1 1 326.73 | 84.104 | 0.26
1 1
1 1 0.106 1 0.919 | 337.03 | 77.292 | 0.23
2 1
, 2 2 0.212 1 0.837 | 347.33 | 70.395 0.2
Sét
pha 3 !
3 3 0.318 1 0.778 | 357.63 | 65.433 | 0.18
4 1
4 4 0.424 1 0.73 | 367.93 | 61.396 | 0.17
5 1
5 5 0.53 1 0.677 | 378.23 | 56.938 | 0.15

Gidi han tinh 1an 1dy dén diém 3 & d6 sau 3 (m) ké tir day khdi moéng quy uée
D6 1an cua khbi moéng quy udce:
Ta c6 d6 lun tuyét d6i Sgn= 10 (cm) (phu luc E TCVN 10304-2014)

S = Z%XO-;; X hi

= ?éi(x)é x (84,104 +77,292 + 70,395 +65,433) = 0,0127(m) < 5,,, =10(cm) = 0, 1(m)

= Vay dé lin dw bdo ciia khoi méng théa diéu kién cho phép.
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6.4.5. Tinh toan dai coc.

6.4.5.1. Kiém tra diéu kién phd hoqi trén mdt phdng nghiéng.
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Hinh 6.9. Thép choc thing dai trén mdt phang nghiéng méng M2(C2-A).
Mit phang nghiéng can kiém tra xuét phat tir mép trong cua hang coc ngoai ciing
dén mép cdt , voi bé rong dai b = 4,5 (m), chona =15 cm.

Kiém tra diéu kién choc thing: ¢6 b= 4,5 (m) > bx+2.ho = 0,6 + 2 x 1,65 = 3.9 (m)
Kiém tra theo cong thirc sau:

P, < (b, +hy).h, kR,

Trong do:

_I_

b: Canh day dai song song voi by

_I_

bi: Canh ciia tiét dién cét song song véi mép cua ling thé choc thing.

+  Pup: tong ndi liee tai cde dinh coc nam gitta mép dai va ling thé choc thing.
Pnp = Pmax + Pmin = 2489,14 + 1950,22 = 4439,36 (kN)

+ Rk suc chiu kéo tinh toan cua bé tong Riy=1,05 (Mpa).

k: hé 56 phu thudc ty s6 c/ho (tra bang 3.27 sach “Nén va méng” trang 150).

véi ¢ = 0,6 m la khodng cdch tir mép cot dén mép hang coc dang xét, ¢/hy =
0,36 tra bang k = 1,184.

Ta c6 : 4439,36 (kN) < (0,6+1,65)x1,65x1,184x1050 = 4615,38 (kN) (théa)
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6.4.5.2. Kiém tra diéu kién choc thung.

Theo diéu kién nay ngudi ta cho rang néu moéng bi choc thing thi su choc thing xay
ra theo bé mit hinh chdp cut c6 cac mit bén xudt phat tir chan cot, va nghiéng 1 goc 45°
so voi phuong thing ding.

V& thap choc thung thi lang thé choc thing trim qua tat ca cac coc. nhu vay dai coc
khong bi dam thing tu do theo goc @ = 45° ma bj dam thing han ché theo goc a<45°
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Hinh 6.10. Thap choc thung dai coc mong M2 (C2-A).
6.4.6. Tinh todn cot thép dai coc.

bai coc duogc tinh toan nhu cau kién chiu uén , xem dai 1a ban cong x6n c6 mdt dau

ngam vao mép cot va dau kia ty do, v6i gia thuyét dai mong tuyét dbi ctng.
Ngoai luc tac dung 1én dai 1a phan luc dau coc trong pham vi ciia ddm cong xon.
Xéc dinh momen trong dai:

Momen tinh cho cd hai phuong : M = ZN iLi

Trong do:

+ M : Momen trong dai tai mép cot

+ Ny: Phan luc dau coc thir i tac dung lén ban cong xon

+ L : Khodng cdch tir lwc dén mép ngam ciia ban céng xén
Dung gié tri phan luc cia cac coc 1,2 dé tinh toan cot thép theo phuong X.
Dung gia tri phan luc cta cac coc 1,3 dé tinh toan cbt thép theo phuong Y.
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Hinh 6.11. So do thép méng M2 (C2-A).
Vi c¢dp ndi luc 1 co gid tri phan luc cua cac coc 16n hon céc cdp ndi luc con lai nén

ta dung dé tinh toan ct thép.

Badng 6.14. Bang gid tri phan luc cdc dau coc ciia té hop 1.

::; Xi yi St Sy (Ii\ll\ll)

coc 1 15 15 9 9 2489.14
coc2 15 15 9 9 1952.19
coc3 | 15 15 9 9 248717
cocd | 15 15 9 9 1950.22

6.4.6.1. Tinh todn cot thép dai coc theo phwong X (mdt cdt I-I).
Tiét dién xét tinh 1a tiét dién chit nhat: bx h=450x180cm
Chon: a=15cm—>h =h —a=180-15=165cm.
Momen tuong trng vé1 mat ngam I-1:
M, =[P +[,P,=1,2x(2489,14+1952,19) = 5329, 60(kN.m)
Tinh c4c hé s6

o - M 5329,60x100  _
" y,R,bh}  0.9x1,45x450%165°

£=0,5(1+1-20,, ) =0.5(1+/1-2x0,033) = 0,983

Dién tich c6t thép can thiét:

0,033
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Al _ MI—I _ 5329,60X100

= =93,88(cm?)
R x¢xh,  35x0.983x165

Chon 300202100 c6 A™ =94,25(cm?).

6.4.6.2. Tinh todn cot thép dai coc theo phiong Y (mdt cat II-II).

Tiét dién xét tinh 1a tiét dién chit nhat: bx h=450x180cm
Chon: a=15cm—>h =h —a=180-15=165cm.
Momen tuong ing voi mat ngam I1-11:
M, , =1 B +LP,=1,1x(2489,14+2487,17) = 5473,94(kN.m)
Tinh céc hé sb

o - M, - 5473,94 x100 0,034
7,R,bh.  0.9x1,45x450x165

£=0,5(1+1-2a, ) =0.5(1+1-2x0,034 ) = 0,983

Dién tich cbt thép can thiét:

M, 5473,94x100

= =96,43(cm”)
R.x¢xh,  35x0.983x165

Al =

Chon 32020a100 c¢6 A" =100,5(cm?).
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PHAN II. CHUYEN PE UNG DUNG TIN HQC TRONG XAY DUNG.

GVHD : PGS.TS TO THUY NGA
SVTH : THAN TRONG HUY
LOP : 20THXD2

MSSV : 111200072

Xdac nhan cua GVHD:
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CHUONG 1. LAP TRINH API REVIT TRONG TiNH TOAN KET CAU
KHUNG TRUC.

1.1. TONG QUAN VE REVIT API VA ADD-IN FOR REVIT.
1.1.1. Téng quan vé RevitAPIL.

API 1a viét tat ciia cum tir Application Programming Interface hay giao dién lap
trinh tng dung. API don gian 1a mot céng cu 1ap trinh ma ban c6 thé 4p dung trong qua
trinh 1am viéc. API cho phép ngudi dung va cac nha phat trién mé rong kha ning cua
mg dung hién c6 bang cach viét chuong trinh hoic tap 1énh bd sung chirc ning méi cho
phan mém. Revit API cho phép 14p trinh vién thay d6i truc tiép cac phan tir trong Mo
hinh thong tin tdéa nha (BIM) hoac truy cap dir liéu dé thuc hién cac tac vu chuyén biét.
Hay néi mot cach don gian hon Revit API 1a mgt 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 API dé tao cic cong cu tiy chinh
ctia riéng ho. Bang cach sir dung Revit API, ho c6 thé nang cao sirc manh cua Revit dé

cai thién quy trinh lam viéc va tao ra cac thiét ké toa nha tdt hon nhanh hon.

Revit API cho phép ngudi dung tuong tac véi cac dbi tugng trong mo hinh Revit,
chfmg han nhu dam, cot, ctra di, ctra so, 6ng nudc,.v.v... br?mg cach st dung ma Iap trinh.
No ciing cho phép ngudi ding tao cac cong cu dé ty dong hoa cc cong viée trén Revit,
gitip tang téc qua trinh va giam thoi gian va chi phi cua du an.

1.1.2. Tong quan vé Add-in.

Add-in 1a mot chuwong trinh viét thém, chay phu thudc trong mét irng dung khac dé

thuc thi mot so tac vu chuyén biét ma ung dung d6 chua hoic khong hd trg.

Add-in hay Plugin déu c6 nghia 1a mot chuong trinh phy thudc, ban than n6 khong
thé chay doc 1ap, n6 st dung céac thu vién DLL, cac Iénh ma, tai nguyén va dit li¢u cua
ung dung chinh, né thuong dugc dung dé tu dong hoa mat s6 chudi thao tac c¢6 dinh
huong.

Add-in dugc st dung trong nhiéu ung dung, dac biét trong linh vuc dd hoa, Add-in
dugc dung dé v& bang 1énh thay vi bang chudt cho nhiéu déi twong db hoa phirc tap kho
Ve béng chudt hodc ty dong hoa thao tac chinh stra khi cac doi tuong li€n quan cé sy
thay d6i,...
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Viét Add-in bang nhiéu ngdn ngit khic nhau tiy thudc vao ung dung chinh hd tro.
Trong Revit thi ¢6 2 ngdn ngit phd bién dugc hd trg 14 VBA va C Shap (C#). Dung
VB.net hay C# chi khac nhau vé ct phép ctia ngdn ngit, 1ap trinh vién c6 thé tiy chon

ngdn ngit sO truong ciia minh dé tan dung loi thé.

1.2. MUC TIEU VA PHAM VI NGHIEN CU'U.
1.2.1. Sw cin thiét phdi xdy dung chwong trinh tinh.

Nganh x4y dung co ban dang ngay mot phat trién ca vé quy mo 13n chit luong da
phan nao dap ing dugc nhu cdu vé nha & va co s vat chat cho san xuat. Khong nhiing
thé, nhiéu cong trinh c6 tim voc thé ky ciing dugc xay dung tao nén nhiéu diém nhin
trong khong gian moi truong séng. Bé c6 dugc sy dot pha trong xay dung nhu hién nay,

ching ta khong thé khong nhic dén su hd tro déc luc cua may tinh dién tir.

Autodesk 12 mot trong nhiing hang phdn mém tién phong va dang dan dau trong
viéc phat trién cac tng dung hd trg cho quy trinh BIM. Trong d6 Autodesk Revit dang

noi 1én tré thanh mot phan mém khong thé thiéu khi nhiac dén BIM.

Revit la phén mém manh mé&, hd trg dic luc cho cac Kién tric su - K¥ su, duogc xay
dung dua theo huéng mo6 hinh cong trinh gan thong tin BIM (Building Information
Modeling), cho phép cac chuyén gia thiét ké nhitng ¥ tuong 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 sau hon vao phan mém dé tao ra cac add-ins, tién ich gitp giai quyét
cong viéc cuia ching ta nhanh va hi¢u qua hon. Béi tinh chét cong vi¢c, du an, quy trinh
ciia mdi cong ty 1a khac nhau nén Autodesk khong thé tao ra qua nhiéu coéng cu cho
Revit ma chi tao ra nhitng thtr chung cho sé dong nguoi dung. Vi vdy, ca nhan hoic
doanh nghiép nao mudn cai thién vi¢c xay dung mo hinh trong Revit doi héi phai st

dung cac ngon ngir 1ap trinh can thi¢p sdu vao phan mém.

Viéc tinh toan két cau khung truc, bao g@)m cOt va dam, doéng vai tro thiét yéu trong
qua trinh thiét ké va thi cong cac cong trinh xdy dung. Ddi v6i cac du an 16n, viée thuc
hién cac tinh toan thii cong khong chi ton nhidu thdi gian ma con tiém an nguy co sai
sot, anh hudng dén chat lugng va sy an toan cia cong trinh. Ngoai ra, trong thuc té, viéc
két hop két qua phan tich noi lyc tir phin mém ETABS véi cac dir liéu thiét ké dé xac
dinh lugng cot thép can thiét 1a mot quy trinh phirc tap. Piéu ndy yéu cau mot phuong
phap tiép can ty dong héa, khong chi gitp giam khdi lwong cong viée cua ki s ma con

dam bdo do chinh xac cao hon trong tinh toan.
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Viéc thiét ké “Add-in ty dong tinh toan két ciu khung truc” 13 mot giai phap gitp
cac k¥ su tw dong hoa quy trinh tinh toan tir dit 1iéu noi lyc xuét ra tir ETABS, chuong
trinh s& gitp tinh toan luong cbt thép can thiét mot cach nhanh chong va chinh xac.
Giam thiéu thoi gian danh cho viéc nhap liéu va xtr 1y dit liéu, tir d6 t6i wu hoa hiéu sut
1am viéc cua k¥ su. Dong thoi goi ¥ s6 lwong thép phu hop va cung cdp giao dién cho

viée bb tri thép, giup ting cuong kha ning tuwong tac va diéu chinh thiét ké.
1.2.2. Muc tiéu can dat dworc.

- Twdong hoa quy trinh xu ly dit lieu ngi lyc tw Etabs, giam thiéu sy lam viéc thi
céng va t6i wu héa thoi gian lam viéc.

- Xdc dinh chinh xdc leong cot thép can thiét, ddp vng cdc yéu cau ki thudt, gitip
thiét ké két cau dat dé an toan va bén viing cao.

- Cung cdp goi y thiét ké cho nguwoi ding tir s6 lwong cot thép da tinh todn.

- Xdy dung giao dién givip nguoi dimg bo tri thép, diéu chinh thiét ké va kiém tra
két qua, givip tang cuong khd ndang twong tac giiva ky sw va phan mém.

Véi cac yéu cau vé muc tiéu can dat duoc, tic gia st dung ngdn ngit C# cing voi

bd cong cu REVITAPI do Autodesk hd tro dé lap trinh cdc Add-in cho Revit.

1.3. THIET KE CO SO DU LIEU.
1.3.1. Céc khéi di ligu diu vao va méi quan hé.

Dit liéu dau vao bao g@)m: gia tri ndi lyc tr ETABS (moment, luc cat, luc doc), cac

thong sb k¥ thuat va quy dinh thiét ké.

Mbi quan h¢ gitra cac khdi dit lieu duoc tO chic theo mo hinh lién két: nodi luc tir
ETABS duogc anh xa véi thong sb cdu kién dé tinh toan luong thép, dong thoi két hop
v6i tiéu chuan thiét ké d¢é dam bao an toan va hiéu qua.

1.3.2. Thiét ké co sé dir ligu dau vao.

Té chuc dit liéu dang bang, phan nhom theo loai két cu (cot, dam).

Céc cot dit liéu dién hinh: ID cau kién, noi luc (M, V, N), kich thudc cau kién, mo

dun dan hoi va tiéu chuan ky thut.

Ul tién thiét ké co so dit liéu linh hoat, dé dang cip nhat va tuong thich véi cac

phan mém lién quan nhu ETABS va Excel.
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1.3.3. Cdc khéi dit ligu diu ra.

Dit liéu dau ra bao gom: luong cdt thép can thiét cho ting cu kién, danh sach goi
¥ s6 luong, kich thudce thép va cac thanh thép dugc bb tri trong phin mém tir giao dién
theo Iwra chon ngudi ding. Céc thong tin nay duoc hién thi qua giao dién nguoi ding va

trén moi trudong Revit.

1.4. PHAN TiCH VA THIET KE GIAI THUAT.

1.4.1. Thiét ké gidi thudt tong thé ciia toan b chwong trinh.

1.4.1.1. Cong cu xu ly gid tri noi lyc.

Phén tich yéu cau: Giao dién xir 1y thép dam nhan viéc nhép, kiém tra, va xtr 1y dir
liu d4u vao, dic biét 1a cac gia tri noi luc tir ETABS va thong s6 k§ thuat cua ciu kién.
Muc tiéu 14 tao ra két qua tinh toan chinh xac va goi ¥ s6 luong cbt thép can thiét.

Thiét ké giai thuat:

- Doc va nhap dir liéu file Excel twr Etabs.

- Phdn tich va xi Iy cdu kién theo loai (cét, dam), dp dung cdc cong thire tinh todn

theo tiéu chudn thiét ké dé xdc dinh lwong cot thép can thiét.

- Cung cdp goi y s6 lwrong cot thép duwa trén két qua tinh todn.

- Xik Iy két qud dudi dang bang, twong thich véi cdc bude tiép theo.

1.4.1.2. Céng cu bé tri thép.

Phén tich yéu cau: Giao dién bd tri thép hién thi két qua tinh toan dudi dang truc
quan, dong thoi hd trg ngudi ding didu chinh bd tri ¢t thép theo yéu cau thyc té.

Thiét ké giai thuat:

- Doc két qua tir giao dién xir Iy thép.

- Phat trién gidi thudt hé tro nguoi diing chinh khodng cdch, sé lwong va duwong

kinh thép, kiém tra cdc diéu kién ky thudt dé dam bdo thiét ké dat yéu cau.

- Xur Iy diF lidu tir nguoi ding nhdp vao va bé tri thép diea trén thong sé dir liéu

do.

1.4.2. Thiét ké gidi thudt chi tiét ciia tieng cong cu.

1.4.2.1. Ham xu ly dir liéu chinh cong cu doc file Excel.

private void ImportExcel(string path)

i
using (ExcelPackage excelPackage = new ExcelPackage(new FileInfo(path)))
{

ExcelWorksheet excelWorksheet = excelPackage.Workbook.Worksheets[0];
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typeMembernha = excelWorksheet.Cells[2, 2].Value.ToString();
for (int i = excelWorksheet.Dimension.Start.Row + 3; i <=
excelWorksheet.Dimension.End.Row; i++)

{

1istSTORY.Add(excelWorksheet.Cells[i, 1].Value.ToString());
listName.Add(excelWorksheet.Cells[i, 2].Value.ToString());
1istUNINAME.Add(excelWorksheet.Cells[i, 3].Value.ToString());

1istOUPUTCASE.Add(excelWorksheet.Cells[i, 4].Value.ToString());

if (typeMembernha == "Beam")
{

1istST_TYPE.Add(excelWorksheet.Cells[i, 6].Value.ToString());
1istSTATION.Add(excelWorksheet.Cells[i, 7].Value.ToString());

listP.Add(excelWorksheet.Cells[i, 8].Value.ToString());
listV2.Add(excelWorksheet.Cells[i, 9].Value.ToString());
listV3.Add(excelWorksheet.Cells[i, 10].Value.ToString());
listM2.Add(excelWorksheet.Cells[i, 12].Value.ToString());
listM3.Add(excelWorksheet.Cells[i, 13].Value.ToString());
dt.Rows.Add(excelWorksheet.Cells[i, 1].value.ToString(),

excelWorksheet.Cells[i, 2].Value.ToString(), excelWorksheet.Cells[i,
3].Value.ToString(), excelWorksheet.Cells[i, 4].Value.ToString(),
excelWorksheet.Cells[i, 6].Value.ToString(), excelWorksheet.Cells[i,
7].Value.ToString(), excelWorksheet.Cells[i, 8].Value.ToString(),
excelWorksheet.Cells[i, 9].Value.ToString(), excelWorksheet.Cells[i,
10].Value.ToString(), excelWorksheet.Cells[i, 12].Value.ToString(),
excelWorksheet.Cells[i, 13].Value.ToString());

}

else if (typeMembernha == "Column")

{

1istST_TYPE.Add(excelWorksheet.Cells[i, 5].Value.ToString());
1istSTATION.Add(excelWorksheet.Cells[i, 6].Value.ToString());

listP.Add(excelWorksheet.Cells[i, 7].Value.ToString());
listV2.Add(excelWorksheet.Cells[i, 8].Value.ToString());
listV3.Add(excelWorksheet.Cells[i, 9].Value.ToString());
listM2.Add(excelWorksheet.Cells[i, 11].Value.ToString());
listM3.Add(excelWorksheet.Cells[i, 12].Value.ToString());
dt.Rows.Add(excelWorksheet.Cells[i, 1].Value.ToString(),

excelWorksheet.Cells[i, 2].Value.ToString(), excelWorksheet.Cells[i,
3].Value.ToString(), excelWorksheet.Cells[i, 4].Value.ToString(),
excelWorksheet.Cells[i, 5].Value.ToString(), excelWorksheet.Cells[i,
6].Value.ToString(), excelWorksheet.Cells[i, 7].Value.ToString(),
excelWorksheet.Cells[i, 8].Value.ToString(), excelWorksheet.Cells[i,
9].Value.ToString(), excelWorksheet.Cells[i, 11].Value.ToString(),
excelWorksheet.Cells[i, 12].Value.ToString());

}

}
}

GetSo(cbbSTORY, 1istSTORY);
GetSo(cbbFILTERDAM, listName);
GetSo(cbbUniNAME, 1istUNINAME);
GetSo(cbbOutputCase, 1istOUPUTCASE);
GetSo(cbbST_TYPE, listST_TYPE);
GetSo(cbbStation, 1istSTATION);
GetSo(cbbP, listP);

GetSo(cbbV2,
GetSo(cbbV3,
GetSo(cbbM2,
GetSo(cbbM3,

}

listv2);
listVv3);
listM2);
listM3);

public void FILTER_LOC(ComboBox cbb, string CLname)

{

String selectedItem = cbb.SelectedItem.ToString();
if (dv !'= null)

{
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if (selectedItem != "Select ALl")

{
dv.RowFilter = string.Format("[{0}] = '{1}'", CLname,

selectedItem.Replace("'", "''"));

dtgTOADO.DataSource = dv;
cbb.Text = selectedItem.ToString().Trim();
ImporCBB(LblOPEN.Text, selectedItem);

}

else

{
while (dv.Count > @)
{

DataRowView row = dv[0];
row.Delete();

}
dtgTOADO.DataSource = dt;
ResetCBB(); INSERT_SelectALL(); dt.Rows.Clear();
ImportExcel(lblOPEN.Text);

}

}
}
Giai thuat:

- Tao cac danh sach list<string> dé luu gitr cdc gia tri noi luc doc tie Excel, de
6 thé quan 1y va tdi sir dung.

- Su dung datatable voi bién goi “dt” dé ghi cac gia tri doc duwoc va hién thi lén
vao datagridview trong giao dién.

- Tao phirong thirc Getso() dé loc cdc gid tri trimg ldp trong dit liéu va truyén vao
cac combobox phuc vu cho viéc loc cac gia tri.

- Tao phwong thirc FILTER LOC() dé c6 thé tim gom nhém cdac déi twong cé
chung mot item dwoc chon trong combobox va truyén vao Datatable hién thi vao

Datagridview.

1.4.2.2. Ham xu ly dir liéu chinh cong cu xuw 1y file Excel.

List<ResultDam> listResultdam = new List<ResultDam>();
List<ResultCot> listResultCot = new List<ResultCot>();
private void dtgTOADO_CellDoubleClick_1(object sender,
DataGridViewCellEventArgs e)
{
listResultdam.Clear();
BoundingBoxXYZ boudingbox = Element_ele.get_BoundingBox(null);
if (boudingbox.Max.X - boudingbox.Min.X > boudingbox.Max.Y -
boudingbox.Min.Y)
{

L_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z -
boudingbox.Min.Z, UnitTypeId.Millimeters);
H_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X -
boudingbox.Min.X, UnitTypeId.Millimeters);
B_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y -
boudingbox.Min.Y, UnitTypeId.Millimeters);
}

else

{

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thuy Nga 118



Thiét ké két cdu toa nha chung cu.

L_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z -
boudingbox.Min.Z, UnitTypeId.Millimeters);
H_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y -
boudingbox.Min.Y, UnitTypeId.Millimeters);
B_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X -
boudingbox.Min.X, UnitTypeId.Millimeters);
}
if (boudingbox.Max.X - boudingbox.Min.X > boudingbox.Max.Y -
boudingbox.Min.Y && boudingbox.Max.X - boudingbox.Min.X > boudingbox.Max.Z -
boudingbox.Min.Z)
{
L_Dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X -
boudingbox.Min.X, UnitTypeId.Millimeters);
if (boudingbox.Max.Z - boudingbox.Min.Z > boudingbox.Max.Y -
boudingbox.Min.Y)
{
H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
boudingbox.Min.Z, UnitTypeId.Millimeters);
B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y
boudingbox.Min.Y, UnitTypeId.Millimeters);
}
else

{

H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y
boudingbox.Min.Y, UnitTypeId.Millimeters);
B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
boudingbox.Min.Z, UnitTypeId.Millimeters);
}
}
else if (boudingbox.Max.Y - boudingbox.Min.Y > boudingbox.Max.X -

boudingbox.Min.X && boudingbox.Max.Y - boudingbox.Min.Y > boudingbox.Max.Z -
boudingbox.Min.Z)
{

L_Dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y -
boudingbox.Min.Y, UnitTypeId.Millimeters);
if (boudingbox.Max.Z - boudingbox.Min.Z > boudingbox.Max.X -
boudingbox.Min.X)
{
H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
boudingbox.Min.Z, UnitTypeId.Millimeters);
B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X
boudingbox.Min.X, UnitTypeId.Millimeters);
}
else

{

H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X
boudingbox.Min.X, UnitTypeId.Millimeters);

B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
boudingbox.Min.Z, UnitTypeId.Millimeters);

}
}
if (e.RowIndex == -1)
{
if (typeMembernha == "Beam")
{
for (int i = 0; i < dtgTOADO.Rows.Count - 1; i++)
{
M33 =
float.Parse(dtgTOADO.Rows[i].Cells[10].Value.ToString().Trim());
AsThepDAMQ) ;

ResultDam RS = new ResultDam();
RS.TypelMember = typeMembernha;
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RS.UniqueName =
dtgTOADO.Rows[i].Cells[2].Value.ToString().Trim();

RS.Station =
dtgTOADO.Rows[i].Cells[5].Value.ToString().Trim();

RS.B = B_dam;

RS.H = H_dam;

RS.M = M33;
RS.AS_cm2 = As_Dam;
if (float.TryParse(toolStripComboBoxl.Text, out float

{

inputValue))

RS.SoLuong =(float)Math.Ceiling(As_Dam*100 /
((float)(Math.PI*Math.Pow(inputValue,2)/u4)));
3
listResultdam.Add(RS);
3
BindingList<ResultDam> bindingList = new BindingList<ResultDam>();
if (listResultdam != null && listResultdam.Count > 0)

{

foreach (ResultDam dl in listResultdam)

{

bindingList.Add(dl);

}

dtgCAL_AS.DataSource = bindingList;

MessageBox.Show("Pa tinh toan cot thép");
}

}
3

private void dtgCAL_AS_CellDoubleClick(object sender, DataGridViewCellEventArgs

e)

{
dtgCAL_AS.DataSource = null;
var merged = new List<ResultDam>();
merged.AddRange(FilterM_minl(listResultdam));
merged.AddRange(FilterM_max(listResultdam));
merged.AddRange(FilterM_min2(listResultdam));
var mergedSort = merged
.OrderByDescending(x => x.UniqueName)
.ToList();
dtgCAL_AS.DataSource = mergedSort;
MessageBox.Show("DPa loc dit Liéu thép ");

Giai thuat:

- Tao cac danh sach list<ResultDam> voi ResultDam la [op dwoc tao ra voi cac
trwong lwu gitv cde gid tri ddu ra cia cau kién nhw ( chiéu réng ,chiéu cao,
momen, dién tich,..)

- Ding BoundingBox dé ldy kich thwéc hinh hoc ciia doi twong dwoc chon.

- Duyét qua tat cdc doi twong trong Datagridview sau khi dwoc loc ciia cong cu
doc dir liéu Excel dé tinh todn gia tri cot thép can thiét cho két cau.

- Tao cdc phwong thirc Filter dé loc cdc vi tri can tinh todn cho két cau dam théng

qua thudt thudt todn sap xép.
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1.4.2.3. Ham tgo thép chinh cho cong cu tao thép trong moi truong Revit.

public void CreateREBAR(Document DOC, RebarShape RBS, RebarBarType RBT, Element
HOST, XYZ ORIGINAL, XYZ DIRECTION, XYZ DIRECTION2, double REBARLENGTH, string
SITE)

i

Rebar rebar = Rebar.CreateFromRebarShape(DOC, RBS, RBT, HOST, ORIGINAL,
DIRECTION, DIRECTION2); //1

rebar.GetShapeDrivenAccessor().ScaleToBox(ORIGINAL, DIRECTION *
REBARLENGTH, DIRECTION2);

XYZ pl = ORIGINAL;

XYZ P2 = pl + DIRECTION;

Line AXIS = Line.CreateBound(pl, P2);
double ANGLE = Math.PI / 2;

if (SITE.Contains("dai"))

{

if (SITE == "daiDOWN")
1

rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiDOWN),
ChangeUnit(LengthNoiCot), true, true, true);
}

else if (SITE == "daiUP")
1

rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiUP), H -
ChangeUnit(LengthNoiCot + 2 * cover), true, true, true);

else if (SITE == "daiBOTTOM")

{
rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiDOWN), H
/ U4 - ChangeUnit(2 * cover), true, true, true); }

else if (SITE == "daiMID")

{
rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiMID), H
/ 2 - ChangeUnit(2 * cover), true, true, true); 1}

else if (SITE == "daiTOP")

{
rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiTOP), H
/ U4 - ChangeUnit(2 * cover), true, true, true); 1}

if (DIRECTION.IsAlmostEqualTo(XYZ.BasisY) && SITE == "down")
{

}
else if (DIRECTION.IsAlmostEqualTo(XYZ.BasisX) ||
DIRECTION.IsAlmostEqualTo(XYZ.BasisZ))

ANGLE = -Math.PI / 2;

{
if (SITE == "up")
{
ANGLE = -Math.PI / 2;
}
}

rebar.Location.Rotate(AXIS, ANGLE);

Giai thuat:
- Tao céc phwong thire CreateREBAR dé tao cdc thanh thép théng qua toa dé ciia

doi twong dwoc chon dwoc tinh toan tir boudingbox ciia no.
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- Sir dung phwong thire SetLayoutAsMaximumSpacing() dé diéu chinh khodng
cdch thép theo thiét ké ciia cdu kién.

- Sir dung mot sé6 phwong thire xoay doi twong trong API dé xoay doi tuwong thép
phit hop véi cdu kién.

1.4.3. Gidi thugt két xudt va biéu dién két qud.

Vi day 1a cong cu tryc tiép lam thay d6i mé hinh Revit nén khi hoan thanh céng cu,
cac d6i twong thép s& duogc tao trong méi trudng revit, ciing nhu 13 sé lugng thép s&

dugc goi y trong giao dién nguodi dung sau khi hoan thanh cong cu xur ly gia tri ndi lyc.

1.5. LUA CHON NGON NGU LAP TRINH.
1.5.1. Lwa chon ngon ngit lap trinh.

C# 1a mot ngodn ngir 1ap trinh hudng dbi twong dugc phat trién bai Microsoft, 1a
phan khai dau cho ké hoach NET cua ho. Tén cia ngdn ngit bao gém ky tu thing theo
Microsoft nhung theo ECMA 1a C#, chi bao gom déu sb thuong. Microsoft phat trién
C# dua trén C++ va Java. C# dugc miéu ta 1a ngén ngit c6 dugc su can béng gitra C++,
Visual Basic, Delphi va Java.

C# duoc thiét ké chu yéu bai Anders Hejlsberg kién tric sw phdn mém noi tiéng voéi
cac san phém Turbo Pascal, Delphi, J++, WFC.

Ngo6n ngir 1ap trinh C# ¢6 nhitng dic trung co ban sau:

- La mot ngén ngir thuan huéng doi twong.

- La ngén ngit kha don gian, chi c6 khodng 80 tir khéa va hon mwoi mdy kiéu dir
liéu duwoc dung san.

- Cung cdp nhitng déic tinh hwdng thanh phan (component-oriented) nhie ld
Property, Event. C# khong khuyén khich sit dung con tré nhir trong C++ nhung
néu ban thyc s muén s dung thi phdi danh ddu ddy la ma khéng an todan
(unsafe).

- C#co bo Garbage Collector sé tu dong thu gom vung nho khi khong con sw dung
nita.

- C#dd logi b6 da ké thiva trong C++ ma thay vao d6 C# sé hé tro thuc thi giao

dién interface.
Mot sO uu diem noi bat cua C#:

- Gan gili voi cdc ngdn ngi Idp trinh théng dung (C++, Java, Pascal).
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- Xdy dung dira trén nén tang cia cdc ngén ngir ldp trinh manh nén thira huwéng
nhitng wu diém ciia nhitng ngon ngir do.

- Cdi tién cdc khuyét diém ciia C/C++ nhw con tré, cdc hiéu itng phu, . . . Dé tiép
can, dé phat trién.

- Duoc sir chong lung ciia .NET Framework.
Di kém véi nhitng diém manh trén thi C# ciing ¢6 nhitng nhuoc diém:

- Nhuoc diem lon nhdt cua C# la chi chay trén nén Windows va co cai .NET
Framework.
- Thao tdc doi voi phan cung yéu hon so voi ngon ngit khac.

- Hau hét phdi dwa vao windows.
Tuy céc nhuoc diém nhu vay, tai sao lai lya chon ngdn ngtr C#?

- C#la mot ngon ngir don gian. C# la mot ngon ngit hién dai.

- C#la mot ngdn ngir manh mé va mém déo.

- C#la mot ngdn ngir it tir khéa. C# la mot ngon ngir pho bién.

- C# mang sitc manh ciia nhiéu ngén ngiv (C++, Java, . . .) Moi ngén ngir sé c6
mot thé manh phat trién riéng.

- Nhung C# dang chimg minh cho thé gii thdy né cé kha ndng thay thé mét sé

ngon ngir khdc va tro manh ngon ngit da nang.

1.5.2. Té chikc chwong trinh — hé théng giao dién.

¥ A B0 TR THED

Toe + X %ow Otng O Tal it CBADO-V 23 [+13
B 60 W Xty B2 Mw

Dlemant Jrinarre Cutput case Tree tratos v v Vi M2 L]
Story Beam UrtgusNarre OutputCaae Type Satoe ’ w2 v L3 L)
e ' e LRAl

o1t wndRan M AT ’ ) 4504

Hinh 1.1. Giao dién doc dir liéu file Excel tw Etabs va chon thong 56 vt
lieu.
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Hinh 1.2. Giao dién xu ly dir liéu ngi lyc va tinh toan cot thép tai cac vi tri
tinh toan.
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Hinh 1.3. Giao dién bo tri cot thép dam tai cac vi tri tinh toan.
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Jewsriry Partwe

Vs @ sat Fraisae

)

Hinh 1.4. Hinh dnh tao thép dam trong méi truong 3D Revit.

1.5.3. Mi thwc thi chwong trinh chinh ciia tit cd cdc cong cu.

Cong cu doc va xu 1y dir liu.

private void ImportExcel(string path)
{

using (ExcelPackage excelPackage = new ExcelPackage(new FileInfo(path)))

ExcelWorksheet excelWorksheet = excelPackage.Workbook.Worksheets[0];

typeMembernha = excelWorksheet.Cells[2, 2].Value.ToString();

for (int i = excelWorksheet.Dimension.Start.Row + 3; i <=

excelWorksheet.Dimension.End.Row; i++)

{
1istSTORY.Add(excelWorksheet.Cells[i, 1].Value.ToString());
listName.Add(excelWorksheet.Cells[i, 2].Value.ToString());
1istUNINAME.Add(excelWorksheet.Cells[i, 3].Value.ToString());
1istOUPUTCASE .Add(excelWorksheet.Cells[i, 4].Value.ToString());
if (typeMembernha == "Beam")
{

1istST_TYPE.Add(excelWorksheet.Cells[i, 6].Value.ToString());
1istSTATION.Add(excelWorksheet.Cells[i, 7].Value.ToString());
listP.Add(excelWorksheet.Cells[i, 8].Value.ToString());
listV2.Add(excelWorksheet.Cells[i, 9].Value.ToString());
listV3.Add(excelWorksheet.Cells[i, 10].Value.ToString());
1istM2.Add(excelWorksheet.Cells[i, 12].Value.ToString());
1istM3.Add(excelWorksheet.Cells[i, 13].Value.ToString());
dt.Rows.Add(excelWorksheet.Cells[i, 1].Value.ToString(),
excelWorksheet.Cells[i, 2].Value.ToString(), excelWorksheet.Cells[i,
3].Value.ToString(), excelWorksheet.Cells[i, u4].Value.ToString(),
excelWorksheet.Cells[i, 6].Value.ToString(), excelWorksheet.Cells[i,
7].Value.ToString(), excelWorksheet.Cells[i, 8].Value.ToString(),
excelWorksheet.Cells[i, 9].Value.ToString(), excelWorksheet.Cells[i,
10].Value.ToString(), excelWorksheet.Cells[i, 12].Value.ToString(),
excelWorksheet.Cells[i, 13].Value.ToString());
}
else if (typeMembernha == "Column")
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1istST_TYPE.Add(excelWorksheet.Cells[i, 5].Value.ToString());
1istSTATION.Add(excelWorksheet.Cells[i, 6].Value.ToString());
listP.Add(excelWorksheet.Cells[i, 7].Value.ToString());
listV2.Add(excelWorksheet.Cells[i, 8].Value.ToString());
listV3.Add(excelWorksheet.Cells[i, 9].Value.ToString());
listM2.Add(excelWorksheet.Cells[i, 11].Value.ToString());
1istM3.Add(excelWorksheet.Cells[i, 12].Value.ToString());
dt.Rows.Add(excelWorksheet.Cells[i, 1].value.ToString(),
excelWorksheet.Cells[i, 2].Value.ToString(), excelWorksheet.Cells[i,
3].Value.ToString(), excelWorksheet.Cells[i, 4].Value.ToString(),
excelWorksheet.Cells[i, 5].Value.ToString(), excelWorksheet.Cells[i,
6] .Value.ToString(), excelWorksheet.Cells[i, 7].Value.ToString(),
excelWorksheet.Cells[i, 8].Value.ToString(), excelWorksheet.Cells[i,
9].Value.ToString(), excelWorksheet.Cells[i, 11].Value.ToString(),
excelWorksheet.Cells[i, 12].Value.ToString());
}
}
}
GetSo(cbbSTORY, 1istSTORY);
GetSo(cbbFILTERDAM, listName);
GetSo(cbbUniNAME, 1istUNINAME);
GetSo(cbbOutputCase, 1istOUPUTCASE);
GetSo(cbbST_TYPE, listST_TYPE);
GetSo(cbbStation, 1istSTATION);
GetSo(cbbP, listP);
GetSo(cbbVv2, listv2);
GetSo(cbbV3, 1listVv3);
GetSo(cbbM2, listM2);
GetSo(cbbM3, 1listM3);
}
public void FILTER_LOC(ComboBox cbb, string CLname)
{
String selectedItem = cbb.SelectedItem.ToString();
if (dv !'= null)
{
if (selectedItem != "Select ALLl")
{
dv.RowFilter = string.Format("[{0}] = '{1}'", CLname,
selectedItem.Replace("'", "''"));
dtgTOADO.DataSource = dv;
cbb.Text = selectedItem.ToString().Trim();
ImporCBB(1bLlOPEN.Text, selectedItem);

}
else
{
while (dv.Count > 0)
{
DataRowView row = dv[0];
row.Delete();
}
dtgTOADO.DataSource = dt;
ResetCBB(); INSERT_SelectALL(); dt.Rows.Clear();
ImportExcel(lblOPEN.Text);
}
}
}
public void GetSo(ComboBox cbb, List<string> list)
{

for (int i = 0; i < list.Count; i++)
{
if (cbb.Items.Contains(list[i]) == false)

{
cbb.Items.Add(list[il);
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}

}
}//ham 14y gia tri khéng 13p lai trong combo
List<ResultDam> listResultdam = new List<ResultDam>();
List<ResultCot> listResultCot = new List<ResultCot>();
private void dtgTOADO_CellDoubleClick_1(object sender,
DataGridViewCellEventArgs e)
{
listResultdam.Clear();
BoundingBoxXYZ boudingbox = Element_ele.get_BoundingBox(null);
if (boudingbox.Max.X - boudingbox.Min.X > boudingbox.Max.Y -
boudingbox.Min.Y)
{

L_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.zZ -
boudingbox.Min.Z, UnitTypeId.Millimeters);

H_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X -
boudingbox.Min.X, UnitTypeId.Millimeters);

B_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y -
boudingbox.Min.Y, UnitTypeId.Millimeters);

}
else
{
L_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.zZ -
boudingbox.Min.Z, UnitTypeId.Millimeters);
H_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y -

boudingbox.Min.Y, UnitTypeId.Millimeters);
B_cot = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X -

boudingbox.Min.X, UnitTypeId.Millimeters);

}

if (boudingbox.Max.X - boudingbox.Min.X > boudingbox.Max.Y -
boudingbox.Min.Y && boudingbox.Max.X - boudingbox.Min.X > boudingbox.Max.Z -
boudingbox.Min.Z)

{

L_Dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X -
boudingbox.Min.X, UnitTypeId.Millimeters);
if (boudingbox.Max.Z - boudingbox.Min.Z > boudingbox.Max.Y -
boudingbox.Min.Y)
{
H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
boudingbox.Min.Z, UnitTypeId.Millimeters);
B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y
boudingbox.Min.Y, UnitTypeId.Millimeters);
}
else

{

H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y
boudingbox.Min.Y, UnitTypeId.Millimeters);
B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
boudingbox.Min.Z, UnitTypeId.Millimeters);
}
}
else if (boudingbox.Max.Y - boudingbox.Min.Y > boudingbox.Max.X -
boudingbox.Min.X && boudingbox.Max.Y - boudingbox.Min.Y > boudingbox.Max.Z -

boudingbox.Min.Z)
{

L_Dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Y -
boudingbox.Min.Y, UnitTypeId.Millimeters);

if (boudingbox.Max.Z - boudingbox.Min.Z > boudingbox.Max.X -
boudingbox.Min.X)

{

H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
- boudingbox.Min.Z, UnitTypeId.Millimeters);
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B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X
- boudingbox.Min.X, UnitTypeId.Millimeters);
}
else
{
H_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.X
- boudingbox.Min.X, UnitTypeId.Millimeters);
B_dam = (float)UnitUtils.ConvertFromInternalUnits(boudingbox.Max.Z
- boudingbox.Min.Z, UnitTypeId.Millimeters);

}
}
if (e.RowIndex == -1)
{
if (typeMembernha == "Beam")
{
for (int i = 0; i < dtgTOADO.Rows.Count - 1; i++)
{
M33 =
float.Parse(dtgTOADO.Rows[i].Cells[10].Value.ToString().Trim());
AsThepDAMQ) ;
ResultDam RS = new ResultDam();

RS.TypeMember

RS .UniqueName
dtgTOADO.Rows[i] .Cells[2].Value.ToString().Trim();

RS.Station =
dtgTOADO.Rows[i] .Cells[5].Value.ToString().Trim();

RS.B = B_dam;

RS.H = H_dam;

RS.M = M33;

RS.AS_cm2 = As_Dam;

if (float.TryParse(toolStripComboBoxl.Text, out float

{
RS.SoLuong =(float)Math.Ceiling(As_Dam*100 /
((float) (Math.PI*Math.Pow(inputValue,2)/4)));
}

typelMembernha;

inputValue))

listResultdam.Add(RS);
}
BindingList<ResultDam> bindingList = new BindingList<ResultDam>();
if (listResultdam != null && listResultdam.Count > 0)

{
foreach (ResultDam dl in listResultdam)
{
bindingList.Add(dl);
dtgCAL_AS.DataSource = bindingList;
MessageBox.Show("Pa tinh toan cot thép");
}

}
}

private void dtgCAL_AS_CellDoubleClick(object sender, DataGridViewCellEventArgs

e)

i
dtgCAL_AS.DataSource = null;
var merged = new List<ResultDam>();
merged.AddRange(FilterM_minl(listResultdam));
merged.AddRange(FilterM_max(listResultdam));
merged.AddRange(FilterM_min2(listResultdam));
var mergedSort = merged
.OrderByDescending(x => x.UniqueName)
.ToList();
dtgCAL_AS.DataSource = mergedSort;
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MessageBox.Show("DPa loc dit Liéu thép ");

Cong cu bb tri cot thép trong mdi truong Revit.

public void CreateREBAR(Document DOC, RebarShape RBS, RebarBarType RBT, Element
HOST, XYZ ORIGINAL, XYZ DIRECTION, XYZ DIRECTION2, double REBARLENGTH, string
SITE)

i

Rebar rebar = Rebar.CreateFromRebarShape(DOC, RBS, RBT, HOST, ORIGINAL,
DIRECTION, DIRECTION2); //1

rebar.GetShapeDrivenAccessor().ScaleToBox(ORIGINAL, DIRECTION *
REBARLENGTH, DIRECTION2);

XYZ pl = ORIGINAL;

XYZ P2 = pl + DIRECTION;

Line AXIS = Line.CreateBound(pl, P2);
double ANGLE = Math.PI / 2;

if (SITE.Contains("dai"))

{

if (SITE == "daiDOWN")
1

rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiDOWN),
ChangeUnit(LengthNoiCot), true, true, true);
}

else if (SITE == "daiUP")
{

rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiUP), H -
ChangeUnit(LengthNoiCot + 2 * cover), true, true, true);

else if (SITE == "daiBOTTOM")

{
rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiDOWN), H
/ U4 - ChangeUnit(2 * cover), true, true, true); 1}

else if (SITE == "daiMID")

{
rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiMID), H
/ 2 - ChangeUnit(2 * cover), true, true, true); 1}

else if (SITE == "daiTOP")

{
rebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(ChangeUnit(daiTOP), H
/ U4 - ChangeUnit(2 * cover), true, true, true); 1}

}
if (DIRECTION.IsAlmostEqualTo(XYZ.BasisY) && SITE == "down")
{
ANGLE = -Math.PI / 2;
}

else if (DIRECTION.IsAlmostEqualTo(XYZ.BasisX) ||
DIRECTION.IsAlmostEqualTo(XYZ.BasisZ))

{
if (SITE == "up")
{
ANGLE = -Math.PI / 2;
}
}

rebar.Location.Rotate(AXIS, ANGLE);
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Thiét ké két cdu toa nha chung cu.

1.6. KET QUA.

1.6.1. Ap dung trong thiét ké céng trinh.

Cong cu hd tro viée tinh toan két cau khung truc va b tri thép cho cac cAu kién don
gian khi xdy dung ban v& , giam thiéu duoc thoi gian tinh toan va goi ¥ cho ngudi dung
) luong thép can thiét tai tung tiét dién cua ciu kién.

1.6.2. Két lugn va kién nghi.

Cong cu chi moi bude dau tinh toan va bd tri dugc cac ddi tuong két cAu dam cot
don gian trong mdi trudng revit, van chua thé trién khai cho cac két cau dam cot co
nhiéu nhip va tinh lién tyc.

Duya trén cac kién thirc d tim hiéu va thong qua du 4n nho ndy, tic gia s& tao ra

thém cac cong cu ho tro cho viéc xay dung nhanh md hinh.
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CHUONG 2. UNG DUNG PHAN MEM REVIT PE MO PHONG KET
CAU CONG TRINH.

2.1. GIOI THIEU PHAN MEM.
2.1.1. Yéu cau thuc tién.

Su phat trién vuot bac cta khoa hoc va cong ngh¢ da thay ddi cach con nguoi séng
va 1am viéc, dua chung ta dén mot ky nguyén thong minh va hién dai. Dic biét trong
nganh xay dung, noi doi hoi do chinh xac cao va su sang tao khong ngung, cac ky su va
kién trac su 12 nhitng ngudi thoi hon vao cac cong trinh, bién nhimng ¥ tudng thanh hién
thue. Thé nhung, phia sau nhitng d6i tay khéo 1éo 4y ludn can su hd tro tir cic cong cu
va phan mém tién tién, giup giam bét p luc cong viée va tdi uu hoa hiéu qua. Trong sb
d6, Revit noi bat nhu mot tro tha dic luc, khong chi gitp don gian hoa quy trinh thiét
ké ma con nang cao chat luong va sy dong bo trong mo hinh hoa thong tin cong trinh
(BIM). N6 khong chi 1a mot cong cu, ma con 1a mot phan khong thé thiéu cua nhiing

ngh¢ nhan kién tao nén dién mao tuong lai.
2.1.2. Xudt siv phdn mém.

Revit 12 phan phém chuyén dung cho BIM duoc hing Autodesk nghién ctru va phat
trién. Pay 1a mot cong cy manh mé cho phép ban str dung cac mo hinh thong minh dé
hoach dinh ké hoach, thiét ké va xay dung, quan ly tda nha va co sé ha tﬁng. Revit ho
trg qua trinh thiét ké da chiéu cho viéc hop tac cung thiét ké. Revit bao gdm 3 san pham
cot 16i: Revit Architechture (kién tric), Revit Structure (két ciu) va Revit MEP (dudng
ong, nudc, dién). La mot trong nhitng phan mém hd tro thiét ké xay dung thong dung

va hién dai nhat hién nay.
2.1.3. Tinh nang ciia phian mém.

Phan mém Revit v&i ba hé co ban 1a Revit Architecture, Revit Structure va Revit
MEP. Cac hé co ban ndy bao gém cac tinh nang nham hd trg cho thiét ké vé kién tric,

k¥ thuat két cdu va co dién.

Revit Architecture 1a phan mém thiét ké kién tric manh mé cho cac chuyén gia trong
linh vuc thiét ké kién trc va cac chuyén gia xay dung.

Revit Structure 1 quy trinh cong viéc tir thép thiét ké sang ché tao, thiét ké bé tong
cot thép chi tiét,....Lam viéc hiéu qua hon, cai thién d6 chinh xac cua viéc 1ép dat, va

tang cudng tinh xay dung bang cach két ndi thiét ké két cAu voi mé hinh chi tiét.
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Revit MEP gitp cac k¥ su, nha thiét ké, quan 1y vé mang co khi, dién, va hé théng
dng nude dén mirc do chi tiét cao, dong bd hoa voi toan bd mé hinh cong trinh dé dam

bao su nhat quan.

Tich hop cong cu quan ly tién dJ, phan cong cong viéc va cong tac gitra cac doi

nhoém, giap to6i wu hoa quy trinh lam viéc.

Tao cac ban trinh bay, hinh anh 3D va mé phong thuc té, gitp truyén dat ¥ tuong

mot cach true quan va thuyét phuc.

2.2. PHUONG PHAP TiNH TOAN.

Autodesk Revit Structure 1a mot phén mém manh mé hd tro quy trinh lam viéc toan
dién tir thiét ké két cAu thép, ché tao dén chi tiét bé tong c6t thép. Phan mém giup cai
thién hi¢u qua lam viéc, tang dd chinh xac trong lép dat va nang cao kha nang xay dung
nhd két ndi chit ché giira thiét ké két cdu va mo hinh chi tiét.

Mo hinh vat Iy va phan tich: Cho phép tao mé hinh vat Iy dung dé phéi hop va lap
chting tir, ddng thoi tich hgp mo hinh phan tich dé thyc hién céac tinh toan két cdu chinh

4

xac.

Phén tich két cau: Thuc hién phan tich tinh va trong lyc ngay trén nén tang dam
mAy, hodc chay phan tich song song. Két qua c6 thé dugc truc quan hoa ngay trong moi
truong Revit.

Tai liéu ciu tric: Cung cap kha nang tao tai lidu chi tiét va chinh xac vé thiét ké két
cAu, hd tro qua trinh thi cong.

Mo hinh héa két ciu thép: Cho phép két ndi mo hinh két cau thép véi mic do chi
tiét cao thong qua nhiéu tham sé linh hoat.

Chi tiét c6t thép: Hb tro tao thiét ké cot thép 3D chi tiét va san xuat tai liéu ban vé
cot thép, bao gdm bang thong ké cbt thép.

Lién két hai chiéu véi phan tich: Tich hop két qua phan tich vao quy trinh BIM, tao
diéu kién cho quy trinh lam viéc Iap lai hiéu qua.

Lién két vi ché tao két cau: Pam bao kha ning tuong tac giita Revit va Advance
Steel, mang lai quy trinh lam viéc BIM tir thiét ké dén ché tao thép lién mach.

Dynamo cho k¥ thuat két ciu: Dynamo cung cp cac cong cu manh mé giup k¥ su

két cdu phat trién hé thong toi uu hoa duya trén logic tinh toan.

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thuy Nga 132



Thiét ké két cdu toa nha chung cu.

2.3. CAC THAO TAC SU DUNG PHAN MEM.
- Budc 1: Tao hé luédi (Grid).
- Budc 2: Tao cao trinh (Level).
- Budc 3: Dung két cAu dam, cot, vach.
- Budc 4: Dung két ciu san.
- Budc 5: Dung két cAu mong.
- Budc 6: Dung két cAu thang bd.
- Budc 7: V& cac chi tiét thép cho cAu kién cot, dim, san, vach, cau thang, mong...
- Budc 8: Quan 1y d6i twong va xuét cac bang thong ke.

- Budc 9: Trién khai va trinh bay ban v& két cau.
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2.4. UNG DUNG VA TRIEN KHAI BAN VE.

PO ] SECH Lo bl RS
o e 1 T I | | | : | | et &
ST ' . : { » I ' e
grores | | | | i | Efvery
1 vk y

Bdiekd b — 1 ‘ . ' V i
Dt oot hara | | I | | | g:;
Dt Lot Comne 1 . H :
Parn vty “—h—(iol:- @:""’J.““—'—‘_.‘ ''''''' e —l ''''''' e !_ E:::
G Cowaey Ot EY | I | | | E:‘

s 1 4 H H ?
b : i | | | | | Eithar
ey O e e { ! H !
B i | | | | | 8| - Ho

i : v ‘ v i £l thei o

:m::n.:-u- @. == N i O = T 1t
Coer Wrerwe vacmn ; ' . 1 1 ' TAMG BT
. (ot W " ! | | ! l ! | B P S P St
Ukt Anaiols Dhct Seve | . I 117 S LW TR TN S
S ton g ' ’ | | | o s T sy 0w TN Tz 8
Widilp T L ’ | ' 1w e sy Low Tt R 8
Vo St e | | | | 3000 1040 A 0 o i 4
Arpe Vi oot (i ’:.}-“-| ————————————————— SO0 (OO 2 el PRI S e e et

P &
oz il ' =n at |

~ L et Pew (P en e 4
o ."':' - | i3zl " T e
Gomo ; - b S R R (T 25 N Tl w108 SO TN Y
:": r;m:] POCIEE | B | [T | STSORRR {0 2T oo Tred sy 10w ik Ao
D dasy M3t W | i -n!:vwmmmlmy
Deted Lowed v O-T--‘-f‘— N R PR il | fad )
arn vty G Ovpnnt 1 : Cimsa:
Vet g O . R e Y T fime:
::-MM - | \ Litha mer

3t seuten comer 13000 R e e i =4 -

= S S . - e
Fow o L By Ouiplow -
e Scbwrwe Lovabiny Becigvors? ox -‘T‘- _:_,_,_1_,___J_,‘,, i 0 0 A 4 4
o Sctarns: E —— ! : ooy
irtowrt S Dot Mere ox -‘T‘— A K TR e R e ]
Fotwmnay Linss | Tt
e . ox . | L™ o
(e g | ! ‘ Elsous
| DopRugwihess (1 ez | o e T
fopmea e L i i = ekl Vo Thetne
o Oppn nehe - I g e e .= ’ Elsassianr st
b g ot mere) | L moa s 55
e den W \ | oozt
fooiod Dubest | ___Wexw o R (A £ [RRA] (TR L | I e ot
oo el N = 8 e iy
W o e MERDRAATORIE - :0.=--...'.......'"°m .
el » £+ BB he s NESAER T

Hinh 2.2. Tao cao trinh (Level).

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thiuy Nga 134



B

1w usarme

e Cons e

e

<xom

"

Detons) Amanois Dot eve

Doy Save et
R Yo et
It (Ywaans
Towets

Do Ve

g Fngos Viwme
Anaceaten Ove
W

a

e

Ut
ot -

oy

Thiét ké két cdu toa nha chung cu.

% 5

e WM SR ATORIE -
L)

D 1) o TAR e vt CIE 04 118 (owratil

& BE hras

~
Sur

- Swacaasl Pl s Pun St
10 o 17 A LOW DU TR S
o s T sy 0w TN Tz 8
21w vt sty 0w T 10001 4
0000 10400 Ay L@ s 10 4
- o e
Cliva
O
Clhiaa
1 i vy
* Cuboy Pt

- e
LR T

Sy & he -

G Dnpsay Ont. S

Owmarcs Pt Mors

s M= SR | (-]
Dacgws [t )

Fww ki By Dk

oo it Locstan Racguee {;:..- ) & 2 3 &

Cover Scherwe “nom

v, Cond Wrevmes. - .

Uetonr) Anaots Dhgt.. bevw

b tor a !

.‘»:’uu-n e 3 Y

el i 1 = 1 g
Tovenn . 4 - ! - A - 1 - ] - !
5 Ve 0 = == = 1‘ - = .rI = =1
Copimpmiviune [

patvackeclls = © 5 @ o} O] ™
- HE ~vy o EWMNRAENTORIEY -

Wl oy Nt Aol M VD) 4 (T » £r BE wwrns

Litha?
Lithay
Clungy
£} toe w
Ch o vt
Ttk 1
= S s Dacaw Fan bet
I8 17 A LOW TR TS
o s T sy 0w TN Tz 8
20w 1rvte sy 0w T 101
00 g 10400 Aoy 0wt 1h0a
- P e
jug ol
s
Ll
£ viag vy
* Cuboy P

- e
NAESRALE T

SVTH: Than Trong Huy

Hinh 2.4. Dung két cau dam (Framing).

GVHD: PGS.TS Té Thiy Nga

135



Awgs T lown
It Crmaees | met s

Toen L]
Dop Vem

O Fmgs Viwmn

At on 38

W

Thiét ké két cdu toa nha chung cu.

Ry
<"!‘)“

I |

N LT RN
»

Wanluw Lowmn S COMBeSarimgatt Cubam bo ol ) CT7 RN N

Lhenat Vs WA G 0T CAL il s
Grmmna

Ve tan ‘o

s aker | a

Doy Wooet Aorae

Dbt Leve Cowne

Paru Ay re O
Dt Mowrno NN CY
st (o S e

Vot vyrmmpioc Overraes e
Drptes Dy Oppors . 120
owm . Pt Vs Owy
1400 00 b S w
b Commtmitiny
W Hasen Lnes O Du s
Cotoe Schwrey Lcown Sekyesy
s Lrorne e
Dbt Anatyes Dinyluy Spe Nome

Lo -

Itenis

Coop oem a

v Sy vak >

heactwca op 1)

Ve Drpny s

U HR

- bt Ty @

Uaitod bonay U aaomdntogdy baan kD Vb ORI

T AT G KT CRL A TYAMG X

U Sop

] ’ v
e azens
T e - M g -

haah b R d

= O S RE .G
.

-5 - p

g ot
= Swacaa Fles Dacse Pen Set
10 17 A L TR 1A
200 Tr? Sy LW TN (A 8
210 v sy 1w T 1801 8
0 100 Ay 0 e taa A
- Fis e
Cliva
[l
Clhiaa
g vy
= - Cubey e
L - - b

SESAR T

> _“5-'- o "UUM
rer J e 2
oy g e

I A1 1A et 1y L DU
LT RANG D sy (O TR
- Moo R

1 e 4

]

=

1 e gt

Hinh 2.6. Dung két cau cau thang.

SVTH: Than Trong Huy

GVHD: PGS.TS Té Thiy Nga

136



Thiét ké két cdu toa nha chung cu.

e t t 2
Sansta ey MAY LANG Dot M itnes 1 bt Type 4 T Tk s oo SHs
= s R » - Inoes Res
Vo Lo ' o s = = u;‘m '
‘.
Ak e | ww 'y R
e e FI s
LR = e (- @-— 4 "'" s Hot e
Dt e ! | um’
Pt ) S - ’ VA idrieme
Ve vyt Overraes e 114 ! driear
D Sy Opiors [+ T - ' L
Uz Az 1, i 3 tnny
s Dy it o4 wod o ’ 0 p A P “" 3 =
[ R | & | = et 1
T o Dy 0 I - | TG TN
e et N e EoTE ) [t s - o il Wy (T P S
amt armae ——— 1 i | ] IO AT e T S 408 SO |
Syviw: Cotor Scmman - (oSS — .’.. | B T VAT A TP CAN L0 THEN
e . 1 H H - Pt
[T a wlm g omle w =lm. o e |
v ) . e 3
L - é G ,{) Bomas
Furgr T Live e b & rea e
e - ~ e T
- : S & 2 nv-:-
- Ed . R T T DT T T - =
e L ) . £y BB v hom TASAS T

Hinh 2.7. Dung két cdu méng (Structural Foundations).

stz

e
> ".\-- < P P

Eruhad B DL IHEP SIS KPS+ St iem g;;::

—ve ..4- ) . £f o

P—— (23 gm:"’

::‘:‘n::& :‘:' | e s (R P ey
e Voo rgue I THED S 08 DU TANG &
Detast Moo ' 1w 19 Sy 109 D0y TANG S
bomnn e et e I 1t oy 10w T TR
VesanduaOm b | 0 R THEP S 00 TN TRNG
T Doy O [ = Pioxe ey

rewee Pt ] ¥ thamg 1

W e TTamm Oy o met o nm.”

Haone L Thies 3

Vemtnimioe by e TG TRET

IR TP uo T vrpe—— * Cotmyg ams

Lo Whevw e - 30 Ve

S el T - Il mmesnarsn

Dbt Asstyns it Ware ) Pl

. ¢ A S ——

Farge Rase bt L Claw

R A ] Clnew

e e = L

~. s I~. Dh

Conivom a = Dutad vowt Detest

CopPeganthems || - - Elmsamswesn
| £RD el o WMERDAN TR - L 1 wwan o b a4 -
Wrlw g Ve Aot bt VO ¢ (A " &5 BB v rase CESRAL T

Hinh 2.8. Vé chi tiét thép san tang dién hinh cia cong trinh.

SVTH: Than Trong Huy GVHD: PGS.TS T6 Thiuy Nga 137



BEcHGE — RO TTE-LEAROF WS- Ahinton Mt AL CAPTIUNA SRR Y MASY BN L 30 e 20 S50
B o= ror Mawnr S Awe e we G G M AR Ofwnesn few Wewe AMes Wah D
3 ] ] N 3 &m0 PN o= < AN ¢ Mo
G0N g [| RO EEE BAD A\ @ 2
Moty A They Wemee Cowsmes  Colew  fesf Ceteg Tase Owmes Clrwe Shin  Suing feme Tiow  Motel Madel M 5 T o
s » ‘s » 4 oy 2 4 L ~p N g toew - W g ww ~
ot v ~- Crommter Ui Sy A s =
Arerin NI MR T T, - @ osar x
4y o
10 Ve 10 CIeM 1 bt Ty
S L
| Vwe e va
Dt Lvw o
LU v b
[ .
Prure o S o
| Vel gy Dveriass "
Gt Jopiay Cotrn ey
[T
e & D gae
Detwt Anaryey Deray Dye  Some
Sp— ™
| B pamy
| Bwees ®
300 Yoo [
s
Ho NG
fa O Aczen
e i
Saction bax L
 Camvery 2
B e s .
| M) " BN SEASU TR -
T Y| PP ——y o TS r—— v 283

Thiét ké két cdu toa nha chung cu.

s e

(o1 Srsus E

B P By - CANTLOR POWT Ak W |
a3

N S 0k COC W
N < 0k cod W

B w1 ot so
B wiroir W
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Hinh 2.14. Qudn Iy doi tiwong thép théng qua Partition.
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Thiét ké két cdu toa nha chung cu.
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Hinh 2.16. Tao Template khung ban vé (Sheet).
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Thiét ké két cdu toa nha chung cu.
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Hinh 2.17. Quan ly cdc khung nhin va trinh bay ban vé trén khung ban vé.
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Hinh 2.18. Quan ly va in cdc ban ve.
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Thiét ké két cdu toa nha chung cu.

KET LUAN

Qua vi¢c lya chon va tinh toan két cau cho cong trinh “Toa nha chung cu”, em nhéan
thay cong trinh c6 quy mo khong qua 16n vi phai dam bao yéu cau kién trac va két cau

chiu luc cho cong trinh. Dya vao d6 ma em dua ra phuong an két cau cho cong trinh la:

Phan méng: Dya vao tai trong tai chan cdt va cac chi ti€u co ly cua dat chon mong

coc khoan nhoi.
Phan than: Chon hé két cau khung chiu lyc BTCT dd toan khéi.

Hé théng Ot ¢6 kich thuéde va hoat tai san khac nhau theo mdi cao trinh va khu vuc
vi thé can phai than trong trong qua trinh thiét ké va thi céng dé khong tranh khoi nhiing

sai sot.

Két qua tinh todn dugc thuc hién dua trén su téng hop céc kién thtrc duoc hoc tir
mon hoc co s¢ nganh dén cac mon hoc chuyén nganh nhu: Co hoc dat, Co két cau, Két

cAu bé tong cot thép, Nén va Mong, va sir dung phan mém Etabs, Excel.
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Thiét ké két cdu toa nha chung cu.
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Thiét ké két cdu toa nhd chung cu.

PHU LUC
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