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No ok~ bdhRE

TOM TAT

Tén dé tai: Thiét ké két cau cong trinh Khach san Royal Huy1 (14 tang).
Sinh vién thyuc hién: Boan Van Thién
S6 thé SV: 111200091 L6p: 20THXD2

Véi dé tai thiét ké két cdu cong trinh Khach san Royal Huyl dua vao cac tai liéu
tham khao va su hudng dan cua gido vién, em da tién hanh tinh todn va hoan thanh dé
tai vai nhirng noi dung sau:

Poc hiéu, nam bat Kién tric tong thé cia cong trinh.

Thiét ké mat bang tong thé.

Tinh toan, b tri c6t thép san tang dién hinh.

Tinh toan, b tri cét thép cau thang tang dién hinh.

Tinh hé khung truc 2.

Tinh todn méng khung truc 2.

Chuyén dé:

- Ung dung phan mém REVIT dé mé phong két cau cong trinh.

- Lap trinh chuong trinh tu dong kiém tra s6 lugng va phan loai cau kién bang Revit API.



DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAl HQC BACH KHOA Doc 1ap - Ty do - Hanh phuc
KHOA XD CONG TRINH THUY

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Poan Van Thién

S thé sinh vién: 111200091

Lop: 20THXD2 Khoa: XD Coéng trinh thuy
Nganh: K¥ thuat xay dung — Chuyén nganh Tin hoc xay dung

Tén dé tai do an:

Thiét ké két cau cong trinh Khdch san Royal Huyl.

Chuyén dé:
- Ung dung phan mém Revit trong mé hinh két cdu cong trinh

- Ldp trinh chuwong trinh tr dong kiém tra so lwong va phdan loai cdu kién bang Revit API

1. Pé tai thuéc dién: 01 C6 ky két thoa thudn o hitu tri tué doi véi két qua thyec hién
2. Cdc s6 liéu va dir liéu ban dau:

- Cdc tai ligu Vé dia hinh khu viec xdy dung.

- Cdc tai liéu vé dia chat nen.

- Cdc tai ligu vé ban vé kién triic cong trinh

Noi dung cac phan thuyet minh va tinh todan:

PHAN I: THIET KE KET CAU CONG TRINH XAY DUNG

CHUONG 1: PAC BIEM KIEN TRUC CONG TRINH

CHUONG 2: TONG QUAN VE 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: TINH TOAN MONG KHUNG TRUC 2

PHAN II: CHUYEN PE 1: UNG DUNG PHAN MEM REVIT PE MO PHONG
KET CAU CONG TRINH

1.1. Giéi thiéu phan mém



1.2. Phuong phap tinh toan
1.3. Thao tac st dung phan mém
1.4. Ung dung phan mém trong d6 an
CHUYEN DE 2: LAP TRINH CHUONG TRINH TU PONG KIEM TRA
SO LUQNG VA PHAN LOAI CAU KIEN BANG REVIT API
1.1. Muyc tiéu va pham vi nghién ctu
1.2. Thiét ké co so dit liu
1.3. Phan tich va thiét ké giai thuat
1.4, Lua chon ngon ngir va lap trinh
1.5. Kétqua
3. Cdc ban vé, do thi ( ghi ré cdc loai va kich thwéc ban vé ): Khé Al

- Ban vé& két cau: 05
- Ban vé kién trac: 02
- Ban veé méng: 02
- Chuyén dé: 02
- Cong 11 ban
4. Ho tén nguoi hirong dan: Phan/ Ngi dung:

TS. Doan Thuy Kim Phuwong Toan b DPATN

5. Ngay giao nhiém vy dé dn:  03/2025
6. Ngay hoan thanh dé dn: 16/06/2025
Pa Nang, ngay thing nam 2025

Truwéng BM Tin hoc xay dung Nguwoi hwéng dan

TS. Nguyén Thanh Hai TS. Poan Thuy Kim Phuwong




LOI CAM ON

Trong thoi gian 15 tuan, véi dé tai “ THIET KE KET CAU KHACH SAN ROYAL
HUY1 ” t6i c6 nhiém vu tim hiéu Kién trac, thiét ké két cau cho cong trinh. Toi da nhan
dugc su hd tro, giup d& cta nhiéu co quan, to chic, ca nhan. Vi tinh cam sau sic, chan
thanh, cho phép t6i dugc bay t6 1ong biét on siu sic dén tat ca cac ca nhan va co quan da

tao diéu Kién gitip d& trong qua trinh thyc hién do an.

Do an t6t nghiép 1a mot cong trinh dau tay cua em. Mic du da cd géng nhung kién thirc
va kinh nghiém con han ché nén khong tranh khéi nhiing thiéu sot trong qué trinh lam dé
tai, em kinh mong duoc sy chi din cua quy Thiy C6 dé em ngay cang hoan thién kién thirc

cua minh hon.

Du ban ron rat nhidu cong viée nhung cac Thay Co 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 giup em dinh huéng va lam viéc theo quan diém dang dn, chinh sy tan tim va
nhiét huyét cua Thay C6 di giup em cé dugc tinh than, mot niém tin va khéi luong kién
thire phong pht dé dén ngay hom nay d6 an tot nghiép cia em da dugc hoan thanh

Truéc hét, t6i xin chan thanh cam on cac thay ¢ truong Pai Hoc Bach Khoa Pa Nang
d3 tan tinh giang day, truyén dat nhitng kién thirc quy gia ctia minh cho tdi néi riéng ciing
nhu cac ban sinh vién noi chung trong sudt thoi gian qua. Hon hét, d6 an tot nghiép lan nay
cling khong thé hoan thanh nhu mong muén néu khong cé su hudng dan tan tinh cia TS.
Poan Thuy Kim Phuong. T6i xin bay t6 10ng biét on x4u sac ddi vai thay trong hon 15 tuan
qua da nhiét tinh chi day cho toi nhitng kién thirc dé toi c6 thé hoan thanh do an ngay hom
nay.

Tiép dén t6i xin cam on gia dinh, ban b¢ da hd trg va dong vién tdi trong qua trinh lam

d6 an dé t6i co thé hoan thanh do 4n ngay hom nay.
T61 xin chan thanh cam on!
Da Ning , ngay thiang nim 2025

Sinh vién



LOI CAM DOAN

T6i xin cam doan dd an tot nghiép voi dé tai “Thiét ké két cAu cong trinh Khéach san
Royal Huy1” 12 d6 4n duoc chinh ban than toi thuc hién . Céc sb liéu va tai liéu trong dd
an 1a do t6i tryc tiép tinh toan. T4t ca nhitng tham khao va ké thira déu dugc trich dan va
tham chiéu day du.

Sinh vién thyc hién
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Thiét ké két cdu cong trinh Khach san RovalHuy 1

MO DAU

Db an nay thuc hién véi muc dich tao co sd cho sinh vién c6 kién thirc thirc vé cac linh
vue xay dung thiét ké két ciu. Muc tiéu cua dd 4n 13 gitp sinh vién c6 cai nhin tong quan

hon vé nganh xay dung ciing cac linh vuc lién quan dén xay dung.

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl

PHAN I: THIET KE KET CAU CONG TRINH XAY DUNG

GVHD: TS. POAN THUY KIM PHUONG
SVTH: POAN VAN THIEN

LOP: 20THXD2

MSSV: 111200091

Xac nhan cua GVHD:

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl

CHUONG 1 : PAC PIEM KIEN TRUC KET CAU CONG TRINH

1.1. Nhu ciu dau tw xay dung cong trinh
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Hinh 1.1 Mat dang truc A-B

Nhitng nim gan day nén kinh té Viét Nam phat trién manh do d6 nén kinh té du lich &
Pa Néng ciing di 1én, bat ngudn tir sy phat trién manh mé& cua nganh du lich va dich vu
trong nhitg nim gan day. La mot trong nhirng thanh phé du lich hang dau Viét Nam, Pa
Ne:mg thu hat hang tri¢u luot khach mdi ndm nho s hiru bii bién dep, khi hdu 6n hoa, ha
tang giao thong thuan tién va cac danh thing noi tiéng. Tuy nhién, hé thong co sé luu tra,
dic biét 1a cac khach san chit luong cao va trung binh tai cac khu vuc ven bién nhu My
An, Son Tra, Ngiit Hanh Son... vin chua dap tmg du nhu cau thyc té, nhat 1a vao mua cao
diém. Do d6, viéc dau tu xay dung cac cong trinh khach san khong chi c6 tiém ning khai
thac hiéu qua, sinh 161 cao ma con goép phan thuc day phat trién kinh té - xa hoi va nang cao
chat lugng dich vu du lich tai thanh phd Pa Néng.

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cdu cong trinh Khach san RovalHuy 1

Khach san Royal Huy 1 dugc dinh hudng 1a mot cong trinh Iuu tri hién dai, dat ti€u
chuan tir 3 dén 4 sao, toa lac tai vi tri déc dia thudc phuong My An, quan Ngii Hanh Son —
khu vuc trung tam du lich ven bién cua thanh phd Da Nang. Vi loi thé nam gan bai bién
My Khé, cac khu nghi dudng cao cép, trung tdm thuong mai va cac diém tham quan ndi
tiéng, Royal Huy 1 hira hen sé tré thanh diém ding chan 1y twéng cho du khach trong nuée
va qudc té. Cong trinh khong chi dap wng nhu cau luu tra ngdy cang ting ma con gop phan
hoan thién ha ting du lich dia phwong, tao viéc lam, va dong gop tich cuc vao sy phat trién
kinh té - xa hoi cua khu vuc. Viéc dau tu xay dung khach san Royal Huy 1 1a buoc di chién
lugc, phu hop Vvéi dinh hudng phat trién nganh du lich caa thanh phé Pa Ning dén nim
2030.

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

bia diém xay dung cong trinh ““ Khach san Royal Huy 1” dugc xay dung tai L6 06-B45
khu tai dinh cu Nam Phan T va Lo 248-25 t6 27, phuong My An, Quan Ngii Hanh Son,
Thanh phé Da Nang.

Chtic ning st dung caa cong trinh khach san 1a cung cap dich vu luu tra, nghi dudng
va cac tién ich di kém phuc vu nhu cau an &, sinh hoat, lam viéc va giai tri cua du khach
trong nude va qudc té. Pong thoi, khach san con dong vai tro 13 mot mit xich quan trong
trong chudi ha tang dich vu du lich cua dia phwong, gop phan nang cao cht luong dich vu

va hinh anh diém dén.

Cong trinh v&i quy mo 14 tang cao 49.5 (m) nam gan bai bién My Khé, cac khu nghi
dudng cao cap, trung tAm thuong mai va cac diém tham quan néi tiéng.

1.2.2. Piéu kign tw nhieén

Theo Quy chuan k§ thuat quoc gia QCVN 02:2022/BXD — Quy chuan ky thuat qubc
gia vé s6 liéu diéu kién ty nhién dung trong xay dung, thanh phd Da Nang thudc ving khi
hau 111 cua Viét Nam véi dic diém khi hau nhu sau:

Nhiét d6 trung binh nam: khoang 25-26°C
Nhiét d6 cao nhat trung binh: khoang 33-37°C vao mua he
Nhiét d6 thap nhat trung binh: khoang 18-20°C vao mua dong

Do 4m tuwong dbi trung binh nam: khoang 85%

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cdu cong trinh Khach san RovalHuy 1

Luong mua trung binh nam: khoang 2.500-3.000 mm, tap trung vao cac thang 9-12

(mua mua)

S6 gio nang trong nam: khoang 2.000-2.500 gid

Téc d6 gio trung binh: 2-3 m/s, nhung c6 thé manh hon vao mua bio

Hudng gidé chu dao:

e Mua h¢: gi6 Tay Nam

« Mua dong: gi6 Dong Bic

Anh huéng bio: Pa Ning c6 nguy co bi anh huong bai bao va ap thap nhiét dgi, dac
biét tir thang 8 dén thang 11 hang nam.

Dia chat & Khu vuc My An — Ngii Hanh Son c6 dic diém dia chat ven bién, dat yéu
tang nong, nwdc ngam cao phai doi hoi khao sat dia chat ky ludng va giai phap méng phu
hop khi dau tu xay dung coéng trinh nhu khach san.

1.3. Quy mo6 cong trinh

Hang muc cong trinh dang thiét ké 1a mot khdi nha gom 14 tang ndi bang bé tong cot
thép.

M3t bang cua cong trinh 1a mot hinh thang c¢6 dién tich dudng bao ngoai 12 18.5 x 11m?
kéo dai tir dudi lén trén.
binh cao nhét cua cong trinh tinh tor mat d4t thién nhién c6 cao d6 12 51.5m.

Bang 1. 1 Cong ning cac tang trong cong trinh

T ﬁng Chiéu cao qu do Céng ning
tang tang
‘ m | m
Ban ham 2.1 0 Bai dau xe
1 3.3 2.1 WC, Sanh don
Ling 3.3 54 WC. Sanh don, phong &
2 4.5 8.7 WC, nha hang
3 3.3 13.2 WC, phong &
4 3.3 16.5 WC, phong &
5 3.3 19.8 WC, phong &
6 3.3 23.1 WC, phong &

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cdu cong trinh Khach san RovalHuy 1

7 3.3 26.4 WC, phong &
8 3.3 29.7 WC, phong &
9 3.3 33 WC, phong &
10 3.3 36.3 WC, phong &
11 3.3 39.6 WC, phong &
12 3.3 42.9 WC, phong &
K1 thuat 3.3 46.2 WC, kho, phong an, giai tri thodng mat
Mai 49.5

1.4. Giai phap kién tric
1.4.1. Gidi phdp thiét ké téng mdt bang

Qui hoach téng mat bang duoc lap phu hop vai qui hoach chung cia sé xay dung thanh
phd. Cong trinh duoc qui hoach dua trén su phan tich vé yéu té khi hau caa khu vuc nhu:

huéng nang, hudng gio, giao thong va cac yéu td khac tac dong téi cong trinh.

T su phan tich d6 dinh vi dugc hudng chinh ctia 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

M3t bang ting him lam nha dé xe 6 t6, xe may, phong k¥ thuat, 16i xudng tang ham

dugc bd tri phia trude duong chinh, cé cau thang may va cau thang bo di 1én.

Tang 1 phia trudc c6 sanh don, khu vuc tiép khach chd, phong diéu hanh, WC, 1i 1én
thang mdy, thang bJ.

Tang hing c¢6 bo tri thém 2 phong nho va WC.

Tang 2 c6 nha hang 3n sang, khu bép va phu tro.

Tang 3-10 c6 tat ca 6 phong o, hanh lang giira, cdu thang thoat hiém va thang may.
Tang 11,12 c6 1 phong vip, 1 sanh chd, 4 phong & tiéu chuan.

Tang ky thuat c6 kho, khu vuc BBQ ngoai trdi.

Mai ¢6 bon chua nudc

Cong trinh thudc loai cong trinh 16n & Ngii Hanh Son, Da Nang véi hinh khdi kién trac
dugc thiét ké theo kién triic hién dai tao nén tir cac khéi 16n tao nén sy hoanh trang cua

cong trinh.

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cdu cong trinh Khach san RovalHuy 1

Bao quanh cong trinh 13 hé thng tuong c6 lac 14 lién tuc tir dudi 1én, c6 lac 1a hé thng
cac ctra sO duge ngin cach boi cac mang tuong. Didu nay tao cho cong trinh c6 mot dang

vé kién trac rat hién dai, thé hién duoc su sang trong va hoanh trang.
1.4.3. Gidi phdp mdt cdt

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

cac phong ta chon chiéu cao cac ting nhu sau:
Tang ham cao 2.1 (m).
Tang 1, lang cao 3.3 (m).
Tang 2 cao 4.5 (m).
Tang 3 — mai cao 3.3 (m).
1.5. Giai phap két cau
Ngay nay, trén thé gidi cling nhu & Viét Nam viée sir dung két ciu bé tong cdt thép

trong xay dung tré nén rat pho bién. Pic biét trong xay dung nha cao tang, bétong cot thép

duoc st dung rong rai do c6 nhirng vu di€ém sau:

+ Gia thanh cta két ciu bétong cdt thép thuong ré hon két cau thép ddi voi nhitng cong
trinh c6 nhip vira va nho chiu tai nhu nhau.

+ Bén lau, it ton tién bao dudng, cuong do it nhiéu ting theo thoi gian. C6 kha ning
chiu lira tdt.

+ D@ dang tao duoc hinh dang theo yéu cau cua kién tric.

+ Chinh vi cac 1y do trén ma sir dung giai phap hé khung bang BTCT d6 toan khéi. Hé
thong thang bd, thang mdy 1a 11 trung tAm dam bao su bén vimng, chac chan cho cong trinh.
m

+ Cong trinh ¢6 h¢ két ciu chinh 1a khung chiu lyc, san BTCT duc toan khéi.

+ Tudng xay bao vé che ning mua, gi6 cong trinh . Vach bao che 1a tudong 200 (mm)
duogc xay gach 6ng, vach ngin giita cic phong 1a tudng 100 (mm) duoc xay bang gach dng

+ Mong, cdt, dam 1a hé chiju lyc chinh trong cong trinh.
1.6. Giao thong trong cong trinh

Giao thong theo phuong ngang: Tang ham c6 ram déc, c6 16i di bo 1én sanh hoic thang

may, gitra mdi ting c6 hanh lang giira, hanh lang nay ndi lién gitra cac phong va ciu thang.

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cdu cong trinh Khach san RovalHuy 1

Giao thong theo phuong dtng: Thang may dwoc bd tri & bén hong cong trinh, 2 thang
bo duoc bd tri ¢ 2 dau hanh lang dong thoi 1a 161 thoat hiém.

1.7. Cac giai phap k¥ thuat
1.7.1. H¢ théng chiéu sing

Céc phong ¢ trong cac can ho déu cé ctra s6 hudng ra ngoai cong trinh, diéu nay lam

cho cac phong & dugc thong thoang va du anh sang.
Hé chiéu sang LED
1.7.2. H¢ thong théng gié

Tan dung t6i da thong gio tu nhién qua hé thdng cira s6. Ngoai ra st dung hé théng
diéu hoa khong khi duoc xir 1y theo hé théng duong dng chay theo cac hop k§ thuat theo
phuong dimg, va chay trong tran theo phuong ngang phan bd dén cac vi tri tiéu thy.

1.7.3. H¢ thong di¢n

Str dung ngudn dién khu vue do thanh phd cung cap véi hién trang ngudn dién sén co.
Ngoai ra con sir dung ngudn dién du phong dé dam bao cung cap dién khi co su ¢d.

Ngudn chinh: La ngudn dién 3 pha ctia Thanh Phé.
Ngudn du phong: La mdy phat dién 3 pha d cong suét chiéu sang va thang may.

Ddi véi cong trinh binh quan 8kW/nguoi thi can may phat dién khoang 2100kW/ngay
dé cung cap dién lac can thiét.

Tu dién ting, cap ngam, éng di ddy am tudng, c6 hé thong tiép dia an toan
O cam — thiét bj phu hop tiéu chudn khéach san (6 da nang, c6 USB...).
1.7.4. Hé théng cdp thodt nwéc

Nudc tir hé théng cap nuéc caa Thanh Phd chay vao hd nudc ngam dit bén ngoai cong

trinh. Tai day c6 bo tri tram bom dé bom nudc 1én ho nudc mai.

Thoat nude: Nudc thai tir cac thiét bi vé sinh dwoc tap trung lai va chay qua éng thoat
nude vao tram xir Iy nudc thai. Nudc thai sau khi dugc xir Iy s& chay vao hé théng cong
thoat nudc ctia Thanh Phd. Nude mua qua hé théng dng dan sé chay truc tiép vao hé théng
cong thoat nuéc ciia Thanh Phé Trung binh mot ngudi dung 100 L/ngdy nén can thiét ké
bé nudc cho cong trinh chira gan 2650 L/ngay dé sir dung khi can thiét.
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1.7.5. H¢ thong phong chdy, chita chdy

Hé thng bao chay: Vi 1a noi tap trung déng ngudi va 1a nha cao ting nén viéc phong
chay chira chay rat quan trong.

Hé thdng chira chdy: Cong trinh dugc trang bi hé thong phong chay chita chay trén mdi
tang va trong mdi can ho, siéu thi ciing nhu cac phong chirc ning khac c6 lap dit thiét bi
bao chay va chira chay tu dong trudce khi co su can thiép caa luc lugng chita chay.

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

1.7.6. X Iy rdc thadi

Réc thai & mdi tang s& duoc thu gom va dua xudng tang ki thuat, ting ham bing éng
thu rac. Rac thai duoc xir 1i mdi ngay.

1.7.7. Gidi phdp hoan thié¢n

Vit liéu hoan thién sir dung cac loai vat liéu tot dam bao chéng duoc mua ning sir dung
1au dai. Nén lat gach Granite. Tudng dugc quét son chong tham.

Céc khu phong vé sinh, nén 1at gach chéng truot.

Vit liéu trang tri dung loai cao cap, st dung vat liéu dam bao tinh ki thuat cao, mau sic
trang nha trong sang tao cam giac thoai mai khi nghi ngoi.

1.8. Két luan

Qua danh gia vé mat tham my kién trac, kha thi vé mat két cau va su phu hop cua cac
chi tiéu kinh té k¥ thuat cong trinh, ciing nhu ¥ nghia vé mat kinh té xa hoi ma cong trinh
dem lai cho thdy viéc x4y dung cong trinh “ KHACH SAN ROYAL HUY1 " 1a rt hop 1y
va hoan toan can thiét trong xu thé hién nay. N6 goép phan giai quyét nhu cau sinh hoat cho
khach du lich & khu vuc bién Tp Pa Néng va cac khu vuc 14n cin. Dong thoi nd ciing tao
dugc mot phan nao diém nhan cho kién trac, ting thém vé& dep cua do thi. Gop phan thuc
day phat trién kinh té xa hoi o khu vuc.
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CHUONG 2 : TONG QUAN VE KET CAU CONG TRINH
2.1. Lwa chon giai phap két cau
2.1.1. Hé két cdu chiu lwe co ban

Thong thuong, phan méng nha cao tang phai chiu luc nén 16n. Vi thé cac giai phap dé
Xuit cho phan moéng bao gdom:

+ Mong nong: Mong bang mot phuong, mong bang hai phuong, mong be,...

+ Mong sau: Mong coc khoan nhdi, méng coc bé tong cdt thép dic sin, mong coc ly
tam ng SUat trudc.

Céc phuong 4n moéng can duge can nhac lya chon tiy thudc vao tai trong cong trinh,

diéu kién thi cong, chat lugng cua ting phwong an va diéu kién thuy van cua ting khu vuyc.

Do d6, véi dd 4n nay sinh vién chon phuong an moéng coc khoan nhoi.

2.1.2. Hé két cdu chiu luc hén hep

Dua vao dé nghi giai phap két cau lya chon hé khung khong gian két hop 15i cing va
hé giang lam két cau chiu luc cho cong trinh:

Tang 6n dinh cong trinh trudc tai trong ngang do gié va dong dat.

Trong hé thdng két cau nay, hé théng vach chu yéu chiu tai trong ngang con hé théng
khung chiu tai trong thang dang.

Hé khung khong gian c6 thé str dung hiéu qua véi cac két cdu nha cao tang (>10 tang).

Duéi tac dung cua tai trong ngang (tai trong dic trung cho nha cao tang) vach chiju cét
1a chu yéu tirc 1a chuyén vi trong di cua cac tang trén 1 nho, cua cac ting dudi 16n hon.

2.1.3. Hé két cdu san

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

tong cong trinh va trong lwong ban than bé tong dam san 14 tai trong tinh chinh.

San suon BTCT toan khdi 13 loai san ¢ dam, ban san tya truc tiép 1én hé dam, thong
qua d6 truyén luc 18n céc cot.

CAu tao hé két ciu san bao gdm hé dam chinh phu va ban san.

2.1.4. Két lugn
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Trong d6 4n nay, em lya chon giai phap két cdu chinh 13 hé khung khéng gian.

2.2. Lwa chon vat li¢u

2.2.1. Bé tong

Bang 2. 1 Thong sb Vvé bé tong

Cép dé bén Théng s6 vat liéu Két céu sir dung
Ro =17 MPa
Rot = 1.15 MPa X, . X 1.
B30 E, = 32.5%10° MPa Tat ca cau ki¢n
y=25T/m3
Trong do:

Rb: cuong d6 chiu nén tinh toan doc truc cua bé tong.

Rot: Cuong d6 chiu kéo tinh toan doc truc cua bé tong.

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

v: Trong lugng riéng cua bé tong.

2.2.2. Cot thép

Bang 2. 2 Thong sb vé ¢t thép

Loai thép Thong sb vat liéu Két cau sir dung
s = Rsc =210 MPa

?524&'); Rew = 170 MPa Cét thép c6 @ <10 mm
E, = 20x10* MPa

CB400-V Rs = Ric = 350 MPa Co6t thép doc két ciu cac

(d >10) Rew = 280 MPa loai c6 @ >10mm
= E, = 20x10* MPa - =
Trong do:

Rs : Cuong do chiu kéo tinh toan cua cdt thép (TTGH I).

Rsc : Cuong do chiu nén tinh toan cua cdt thép.

Rsw : Cudng d6 chiu kéo tinh toan cta cbt thép ngang

Sinh vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong
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Rsser : Cudng do chiu kéo tinh toan cua cdt thép (TTGH II)
Es: M6 dun dan hdi cua cbt thép.
2.3. Tiéu chuin dung trong tinh toan thiét ké két cau
TCVN 5574 — 2018 : Két ciu bé tong va bé téng cbt thép — Tiéu chuan thiét ké.
TCVN 5575 — 2012 : Két cdu Thép va Tiéu chuén thiét ké.
TCVN 2737 — 2023 : Tai trong tac dung - Tiéu chuén thiét ké.
TCVN 9362 — 2012 : Nén nha va cong trinh — Tiéu chuan thiét ké.
TCVN 10304 — 2014 : Méng coc — Tiéu chuan thiét ké.
TCVN 9395 — 2012 : Coc khoan nhdi — Thi céng va nghiém thu
2.4. Phwong an tinh toan két cau
2.4.1. Mo hinh tinh todan

Mong: duoc thiét ké dya trén tai liéu bao cao khao sat dia chat do trung tAm nghién ctu

ng dung va tu van ky thuat nén mong cong trinh thanh 1ap thang 5 nim 2018
Str dung phuong an moéng coc khoan nhoi.

Khi thi cong moéng can co bién phap ha muc nudc ngam va ké chong tranh sat, lun nha

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

Tinh toan két cu nha cao ting 1a viéc xac dinh trang thai Gng suat - bién dang trong
ting hé, tirng b phan cho dén tirng cau kién chiu hre dudi tac dong cua moi loai tai trong.
O day ching ta chu yéu xét dén phan (ng cua hé két cau thiang dung khung, vach, 16i duéi
tac dong cua cac loal tai trong ngang.

Hau nhu trong céc loai nha cao dén 30 ting déu két hop sir dung ca 3 hé chiu luc khung
- vach - 18i. Viéc lya chon hé chiu lec va gia thiét tinh toan lam sao vira phu hop véi thuc
té b tri, cdu tao cac két cAu chiu luc con phai thoa man diéu kién vé su cung lam viéc caa
cac hé két cAu c6 hinh dang, kich thudc, do cing khac nhau. Mdi gia thiét thuong chi phu
hop véi timg md hinh tinh toan, khong co gia thiét chung cho moi so d6 tinh toan. Gia thiét
nao phan anh dugc méi quan hé truyén luc giira cac bo phan voi nhau thong qua giai phap
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thiét ké, cAu tao cu thé trong céng nghé xay 1ip s& duoc xem la phu hop va cho ta nhitng
két qua dang tin cdy. Ciing can phan biét giira d6 chinh xac trong so dd két cau véi do chinh

xac trong mo hinh toan hoc, hai vin dé nay khéng phai luén thong nhat.
2.4.3. Tdi trong lén cong trinh
2.4.3.1. Tinh tai

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

2.4.3.2. Hogt tai

Hoat tai tinh toan dugc xac dinh theo tiéu chuan Tai trong va tac dong: TCVN 2737-
2023. Trong bang tinh tai trong cua phu luc ciing di dé cap dén cho cac trudng hop khac
nhau cua hoat tai.

2.4.3.3. Tdi trong gio

Tai trong gié (thanh phén tinh va thanh phan dong) duoc xac dinh theo tiéu chuan Tai
trong va tac dong: TCVN 2737-2023. Do chiéu cao cia 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:

Wk =W3s,10 . k(ze) . c . Gf

Trong do:

Wk: 4p luc gi6 tinh toan (kG/m2)

W3s,10: 1a &p luc gi6 3s tng véi chu ki 1ap 10 ndm

W3s,10 =yT . WO v6i yT 12 hé s6 chuyén dbi ap luc gid tir chu ki 10 13p 20 ndm xubng
10 nam , 1ay yT = 0.852 ; WO 1a 4p luc gié co sé (daN/m2) , duoc lay theo phan ving gi6
trén lanh thé Viét Nam theo dia danh hanh chinh hoic theo ban d6 phan ving ap luc gid

k(ze): Hé s6 tinh dén sy thay ddi cua ap luc gid theo d6 cao va dang dia hinh tai d6 cao
twong ung ze

¢ : Hé s6 khi dong
Gf : 1a hé sb hiéu ung giat
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2.4.3.4. Tdi trong déng dat

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

2.4.3.5. T6 hop tdi trong
Bang 2. 3 Bang td hop tai trong theo TCVN 2737-2023

T%T';gg Tf;h o3| GioX | Gio-X | Gi6Y | Gio-Y | EX | EY
THL | 1 | 1

TH2 | 1 1

TH3 | 1 N

TH4 | 1 1

TH5 | 1 :

THe | 1 | 1 0.9

TH7 | 1 | 1 09

THs | 1 | 1 5

THe | 1 | 1 X

THI0 | 1 | 09 1

THIL | L | 09 1

TH12 | 1 | 09 1

TH13 | L | 09 .

TH14 | 1 | 1 : o
THI5 | 1 | 1 o3 :
BAO — ENVELOP(THI,TH2,TH3,....,TH14,TH15)

2.4.4. Phwong phdp tinh todan xdc dinh ngi luc
Noi luc va chuyén vi: St dung phan mém ETABS dé xac dinh noi luc va chuyén vi.

Str dung trinh tng dung Microsoft Excel. Chwong trinh nay ¢6 wu diém 14 tinh toan don
gian, thuan tién khi sir dung va kiém tra d6 chinh xac cua két qua tinh.

2.4.5. Lwa chon cong cu tinh todn
Phan mém ETABS tinh noi luc cau kién don gian, xac dinh chuyén vi khung khong
gian

Céc phan mém Microsoft Office.
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2.5. Co s lwa chon so b tiét dién
2.5.1. Chon so bé chiéu day bdn sin
Lua chon chiéu day ban san theo cong thirc sau: h, = %l
Trong do:
+1 :chiéu dai canh ngin 6 san.
+m :hésd phu thudc vao sy lam viéc cua 6 san.

Vi ban loai ddm: m = 30 + 35, ban ké 4 canh: m = 40 + 45, ban console: m= 10 +
18.

+ D =0,8 ~ 1,4 phu thudc tai trong, tai trong 16n thi 1ay D 16n.
Dbi voi san tang dién hinh:

Khil,/l, <2 :Banké4 canh, khi l,/1; > 2 : Ban loai dam.

Ta co: h = 4iOX5250 = 131 (mm). Ta chon chiéu day san hs = 150mm cho san ting
dién hinh.
2.5.2. Chon so b tiét dién dam
Chon kich thwéc dam chinh

Khoang cach cot 16n nhat theo 2 phuong 1a bang 11m. Nén ta ¢6 so bo tiét

dién ddm chinh nhu sau:

Chiéu cao dam: hdcz(i+ij|: (i+ijx11000:(687+916) (mm)
16 12) \16 12

Do chiéu cao tang 1a 3m3 nén cong trinh dugc xét téi sy thong thuy
ctia phong nén phuong an dugc dua ra 1a dam bet.

Chon hgc =650mm

Bé rong dam: b, =1200mm

Vay dam chinh c6 kich thuéc tiét dién : b x h = 1200 x 650 (mm)

Khoang cach cot 16n nhét theo 2 phuong 1a bang 6,2m. Nén ta c6 so bo tiét

dién ddm chinh nhu sau:
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\ \ 1 1 1.1
hiée am: h, =| —+— [lI=| —+— |x6200=(387+620) (mm
Chiéu cao dam: h, (16 10) (16 10] ( ) (mm)

Chon hge = 600 mm

Bé rong dam: bdc:(%+%j hdcz(%%jxesoo:(zomsom (mm)
Chon bgc =300 mm
Vay dam chinh c6 kich thudgc tiét dién : b x h = 300 x 600 (mm)
Cheon kich thwéc dam phu
Vay dam phu c6 kich thuégc tiét dién : b x h = 300 x 500 (mm)
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CHUONG 3 : THIET KE SAN TANG DPIEN HINH

3.1. So’ d6 san tang dién hinh

i )
S — »;‘_.__-,A:B -

KR 5% ™ % SR 1%

11000
T
E—
11000

a8 59 ‘ 5% 519 #1m

6200

4 4150 4 360 L 3300 X 50 '
1 17000 1
{5} {4) {3) {2) 1}

Hinh 3. 1 So d6 san tang dién hinh
3.2. Chon chiéu day ban san

Lua chon chiéu day ban san theo cong thirc sau: h, = %l

Trong do:
+1 :chiéu dai canh ngin 6 san.
+m :hésd phu thudc vao sy lam viéc cua 6 san.

Vi ban loai dam: m = 30 = 35, ban ké 4 canh: m = 40 + 45, ban console: m = 10 +

18.

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

Dbi véi san tang dién hinh:

Khil,/l; <2 :Banké 4 canh, khi I,/1; > 2 : Ban loai dam.
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1 3 .
Ta co: hy = 4—OX5250 = 131 (mm). Ta chon chi€u day san hs = 150mm cho san tang

dién hinh.
3.3. Xac dinh tai trong tac dung lén 6 san

3.3.1. Cdu tgo cdc l6p mdt san

< N . g oo 0 . ¢ » SPER ¥al

A - i "
A > . =) A
S S Y T2, DS TS Tha W P i i T4Y S R WA P T AW N NP L AR S

- GACHLAT NEN

— LGP VUA LOT

L SAN BTCT ‘
- LOP VUA TRAT TRAN

Hinh 3. 2 Cac 16p cau tao san
3.3.2. Tinh tdi
3.3.2.1. Trong luong ban thdn vat ligu

Bang 3. 1 Trong lugng ban than vat li¢u

6 TT Loai vit tw Trong hung it
1 Bé tong cot thép 2500
2 Vita xi ming 1800
3 Tuodng xay gach rong 1500
4 Tudng xay gach dac 1800
5 Bé tong khong cot thép 2200
6 Thép 7850

3.3.2.2. Tinh tai ban than hoan thién san
Ky hiéu:
5i : bé day mdi lop vat liéu
vi : trong luong riéng cua vat ligu

ni : hé s6 do tin cay

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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San phong, hanh lang, ban cong, kho (SP,SHL, SBC, SK):
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Bang 3. 2 Tinh tai hoan thién san ting dién hinh

’ Chiéu Trong Tri t%éu Hé sb dQ Tr1 tinh
STT Lép cau tao day | lugngriéng | chuan | tincay vé toan
(mm) (KN/m3) (KN/m?) | tai trong (KN/m?)
1 Gach lat nén 15 20 0.30 1.1 0.33
2 Vira XM 16t 20 18 0.36 1.3 0.468
3 Ban BTCT 0 25 0.00 1.1 0
4 Vira trat 15 18 0.27 1.3 0.351
5 | Tran thach cao 0.07 1.2 0.0804
Tong cong 0.93 1.22
ﬁ 1 | | ~ - -_‘
| I><| - | |
| *,—.
‘ | 12 122
L. - - 1
122 1.2 122
122 |
. 4 4
8 I "
: . |
12 122 122 = =
s B
~ g—»& - - - e Pk .

3.3.2.3. Tai trong tuwong

Tai trong truong 200mm trén dam :

Tuong xay gach dac day 200. Cao 3.3 m

Sinh vién thuc hién: Poan Van Thién

Hinh 3. 3 Gén tai trong hoan thién san ting dién hinh trong phan mém Etabs

Huéng dan: TS. Poan Thuy Kim Phuong
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Bang 3.3 Tai trong twong 200 tac dung lén dam ting dién hinh
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SETIY C%neu Trc_)n_gi Tai tlelic Heé s6 d6 tin | Tai tinh toan
STT Céc 16p cau tao day o lugng riéng | chuan g AV I tts (kN/m)
(mm) | y(&kN/m3) | (kN/m) 1y g
1 Gach xay 200 18 11.88 1.1 13.07
2 2 16p trat 30 18 1.78 1.3 2.32
3 Tai trong phan bd trén 1m dai 13.66 15.38
Tai trong twdng 100mm trén dam :
Tuong xay gach dac 100. Cao 3.3 m
Bang 3. 4 Tai trong tuong 100 tac dung 1én dam tang dién hinh
T C%neu Tr(_)r_lAg lrong Tai tle‘ic Heé s6 do tin | Tai tinh toan
STT Céc 16p cau tao day o riéng y chuan g cAv I tts (kN/m)
(mm) | (kN/m3) (kN/m) 1y g
1 Gach xay 100 18 5.94 1.1 6.53
2 2 16p trat 30 18 1.78 1.3 2.32
3 Tai trong phan bd trén 1m dai 7.72 8.85
Tai trong tuong 150mm 1én dam :
Tuong xay gach dac 150. Cao 3.3 m
20
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Bang 3. 5 Tai trong tuong 150 tac dung 1én dim tang dién hinh

s e & C%ueu Tropg lugng Tai tlelic Hé s6 d6 tin | Tai tinh ton
STT Céc 16p cau tao day o riéng y chuan g Ay N tts (kN/m)
(mm) (kN/m3) (kN/m) 1y g
Gach xay 150 18 8.91 1.1 9.80
2 16p trat 30 18 1.78 1.3 2.32
Tai trong phan bd trén 1m dai 10.69 12.12

I
F
3

s 1 1212

1212 12 12

:'ﬁ * < B85S i-

& 3 g - :

a.as *
LS
' 5 o o
2 s ; ;
85

TR F

S

Hinh 3. 4 Gan tai trong tudng tac dung 1én dim san tang dién hinh trong phan mém Etabs
3.3.3. Hogt tdi
3.3.3.1. Hoat tai su dung

21

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong




Thiét ké két cdu cong trinh Khach san RovalHuy 1

Dua vao cong ning sir dung dé xac dinh hoat tai str dung cho cong trinh dudi dang tai
phan bd déu 1én cac ciu kién theo TCVN 2737-2023. Tai trong va tac dong — Tiéu chuén

thiét ké.
Bang 3. 6 Gia tri tiéu chuan cua san cac phong

Coa Tai tiéu chuadn ptc | .« z x ... . Tai tinh toan

STT Loai phong (KN/m2) H¢ s6 do tin cay gf otts (kN/m2)
1 Phong 1.5 1.3 1.95
2 Sanh, hanh lang 3 1.3 3.9
3 San ban cong 2 1.3 2.6
4 Nha v¢ sinh 1.5 1.3 1.95
5 CAu thang bd 3 1.3 3.9
6 Van phong 4 1,3 5,2
7 Ham dé xe 5 1.3 6.5
22
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Hinh 3. 5 Gan gi4 tri hoat tai theo cong ning tirg 6 san trong phan mém Etabs

3.3.3.2. Hoat tai gio

Gia tri tiéu chuan cua tai trong gio WK tai do cao twong duong ze duoc xac dinh theo
cong thuc:

W, =Wy 10-K(Z,).C.G4
trong do:
Wi 10 1a ap luc gio 3 s tng voi chu ky lap 10 ndm: Wi, 10 = (3., Wy ) V6i 7. 1a h¢ s6

chuyén d6i ap luc gio tir chu ky 13p tir 20 nim xudng 10 nim, 1y bang 0,852; W, 1a 4p luc
gid co sd, tinh bang daN/m? , twong tng Vi van toc gio co sd Vo.

k(Z,) 1a hé s6 ké dén sy thay doi ap luc gié theo do cao va dang dia hinh tai do cao
tuong duong ze (xem 10.2.4) va dugc xac dinh theo 10.2.5 cia TCVN 2737-2023 :

23
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K(Z,)=2, 01(%)2’“

g

z 14 do cao so v&i mat dat (khi mit dat xung quanh nha va cong trinh khong bang phang
thi mdc chuan dé tinh do cao z dugc xéac dinh theo Phy lyc C);

b 1a chiéu rong cua nha (khong ké khébi dé), vuong goc véi hudng gio.
h 13 chiéu cao cua nha.
c 1 hé sb khi dong, xac dinh theo 10.2.6 cia TCVN 2737-2023;

G 1a hé sé higu tng giat 1a vat liéu cimg (c6 chu ky dao dong T=1s) c¢ thé lay bing
0,85
Ap luc gi6 co s W, duoc lay theo phan viing gi6 trén lanh thé Viét Nam theo dia danh

hanh chinh hoac theo ban d6 phan ving ap luc gi6 néu trong [1]. Gia tri Wo néu trong Bang
7 duoc trich dan tir 5.2 cua [1] TCVN 2737-2023.

Bang 7 - Gia tri cta ap lwc gié co s& Wo theo ban db phan ving ap lwc gié
trén lanh thé Viét Nam

Ving ap lwc gié trén ban dé | I m v '

W, , daN/m? 65 95 125 155 185

Cong trinh toa lac tai quan Ngii Hanh Son , TP Pa Nang thudc vung ap luc gio 111 =>
Wo = 125 (daN/m?) , dang dia hinh B

24
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3.4. Xac dinh ndi luc

St dung mé hinh khung khong gian dd dung bang phan mém Etabs 2022 dé tinh noi

luc cho 6 san. Cac budc thuc hién:

1. Mo hinh héa cong trinh bang phan mém Etabs véi cac tiét dién di so bo.

2. Gan tai trong tinh tai va hoat tai tac dung vao 6 san.

3. V& céc dai Strips c¢6 bé rong 1m theo phwong X va phuong Y.

4. Chay phan tich md hinh khung khong gian dé tinh noi lyc cho san trong mé hinh,
5. St dung noi luc tir cac dai Strips dé tinh toan cdt thép san theo TCVN

Hinh 3. 6 Dai strip bé rong 1m theo phuong X trong Etabs
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Hinh 3. 8 Biéu d6 Momen cua cac dai Strip bé rong 1m theo phuong X

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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Hinh 3. 9 Biéu 6 Momen cta cac dai Strip bé rong 1m theo phuong Y

Bang 3. 7 Noi luc day strip phuong X
Bé rong trips khi v& .
Tris ©rons (rrrg)s e Moment (géimax) Moment (nhipmax)
P (kN.m) (kN.m)
Phuong X 1 -28,7199 9,6099
Bang 3. 8 Noi luc day strip phuong Y
Bé rong trips khi v& ,
Tris ©rons (rl:fs tve Moment (goi max) Moment (nhip max)
P (kN.m) (kN.m)
Phuong Y 1 -6,1022 11,5006

Sinh vién thuc hién: Poan Van Thién
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3.5. Tinh toan c6t thép
3.5.1. Tinh todn cot thép cho san dién hinh

Chiéu cao 1am viéc cua san theo 2 phuong L, va L,
Theo phuong L,;: hOl:hs-c-%:15O-20:13Omm

M 28,7199
MTR b 170001 2"
bh? 1.(0,130)

0,099

(=1-1-20,,=1-/1-2.0,099=0,104
biéu kién
{<E,=0,104<0,533

_ A CR,bh _0,104.17000.0.0,13
R 350000

S

6,6cm?

Ham lugng cbt thép ti thiéu va t6i da(TCVN 5574-2018)
Hmin ZO’ 1%

R
pmﬂ=%.100%=3,81%

S
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Bang 3. 9 Tinh toan thép san cong trinh theo cac 6 san dua vao céac day trips

Mac thé R Chon thé
San Stri p M b h a ho o F, aothep ° As U on thep Asc Hchon
Tm/m | cm cm [ cm | cm - - - (kg/cm?) | cm? | % 1) S cm? %
STRIPS
ENV-

Phwong | Géi ULS | 287 | 100 15 2 13 0.100 0.106 CB400-V | 3500 | 6.66 | 0.51 | 12 150 | 7.54

X ENV-
Nhip | ULS | 0.96 | 100 15 2 13 0.033 0.034 CB400-V | 3500 | 2.15 | 0.17| 10 200 | 3.93

ENV- -
Phwong | Géi ULS | 0.61| 100 15 2 13 0.021 0.021 CB400-V | 3500 | 1.36 | 0.10| 10 200 | 3.93

Y ENV-
Nhip | ULS | 1.15| 100 15 2 13 | 0.040 0.041 CB400-V | 3500 | 258 | 0.20 | 10 200 | 3.93

Thép san theo phwong X :thép nhip la 10a200 va thép goi $12a150
Thép san theo phwong Y :thép nhip la $10a200 va thép goi $10a200

29
Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong




Thiét ké két cau cong trinh Khdch san RovalHuyl

3.6. Céc yéu ciu chon va bd tri thép san
3.6.1. Khodng cdch lop bdo vé
apv = khoang céach tir mép BT dén ddy cbt thép.
apy= 10 mm di v&i san c6 h < 100 mm.
apv= 15 mm dbi voi san ¢ h > 100 mm.

= Khoang cach tir mép bé tong dén trong tdm cdt thép a:
a=apy + d1 hoic a = apy + d1 +?2
d, (dudng kinh I1Gp trén)

-

\ d, (dudng kinh 16p rén)

Chii y : ddi v6i cdt thép chiu momen duong thi a ctia 2 phwong khac nhau. Do momen
theo phuong canh ngin thudng 16n hon momen theo phurong canh dai nén nguoi ta thudng

dit thép canh ngin ndm duéi dé ting ho

3.6.2. Chiéu dai thép mii

r —%
_|_ Rz

Tai ving giao nhau dé tiét kiém c6 thé dat 50% AS ciia mdi phuong nhung khong it

hon 3 thanh/1m dai (d¢ an toan thi khong ap dung).
3.6.3. Phéi hop cét thép
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Do quan niém tinh toan cac 6 san doc 14p nhau (diéu nay di trinh bayé trén) nén thudng
xay ra hién tuong: tai 2 bén cua 1 ddm, cac 6 san c6 moment gbi khac nhau.

Diéu nay khong dung véi thuc t& vi cac dam c6 kha ning bi xodn do d6 phan phdi lai
moment trong san, nén cac momen trong hai 6 san & hai bén dam thuong = nhau.

S& di két qua 2 momen d6 khong bang nhau do quan niém tinh toan chwa chinh xéac
(thuc té cac 6 san khong doc 14p nhau, tai trong tac dung 1én 6 nay co thé gy ra noi luc

trong cac 0 khac).

TR T AR
I 111 I

Biéu d6 momen theo quan niém tinh toan Biéu d¢6 momen thuc té

= Pé don gian va thién vé an toan ta iy momen 16n nhat b tri c6t thép cho ca 2 bén
gbi.

Do6i v6i ot thép chiu moment duong thi khong nhat thiét phai thuc hién nhu trén,
nhungcd thé dé thudn tién thi cong ta bd tri cot thép & cac 6 san 1an can nhau cung mot loai

thép néu dién tich cot thép tinh toan & cac 6 san d6 chénh 1éch nhau khong nhiéu.
Toan bo bang tinh toan cdt thép san dugc tong hop ¢ Bang 9
3.7. Tinh toan d§ vong san
Do vong dai han phi tuyén dugc xac dinh theo cong thirc sau
f=1f-—f,+f,
Trong do:
f1 1a 6 vong do tac dung ngén han ctia toan bd tai trong.
f2 12 d6 vong do tac dung ngin han cia tai trong thudng xuyén va tam thoi dai han.
3 1a @6 vong do tac dung dai han cua tai trong thuong xuyén va tam thoi dai han.
St dung phin mém ETABS ta c6 dugc do vong fmax = 10.945 mm
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Xac dinh d6 vong gidi han dua vao bang M.1 TCVN 5574-2018
Ta ¢6 Lmin = 5.25m => |f| = 26.25 mm
Ta ¢O: f max = 10.945 (mm) <[ f ] = 26.25(mm)

Thoa dicu kién do vong
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CHUONG 4 : TINH TOAN CAU THANG BOQ
4.1. So bd kich thwéc
4.1.1. So bj chiéu day ban thang

Cau thang tang dién hinh dugc xét 1a cau thang 2 vé dang ban, tong sb luong bac
thang 13 18 (vé 1 1a 9 bac, vé 2 ¢6 9 bac) : chiéu cao tang 3,3m.

h, = % =183(mm); b, = 250(mm)

Lam tron 17 bac cao 183 bac cudi cing cao 189mm
Bé rong chiéu nghi 1a: 1, =1,2(m)

chiéu dai ban thang I, = 2(m)

Xac dinh chiéu day ban thang:

I, =1,2+2=3,2(mm) : 1a nhip theo phuong canh dai cta ban thang

— = — +_=)x3,2=0,091m=0,07m
n, (35 45) ! (35 4)

Chon bé day ban thang 1a: h, =120(mm)

ban

A a tano=—=—=0,732,0.=40,2°
Go6c nghiéng cau thang: ¢ b 250 &
coso. = 0,81

4.1.2. So' bg dam chiéu téi

h, =——=—"—-=(287+191)mm - Chon h_, =300(mm
dct 8 12 8 12 ( ) dct ( )

h
bdcn = (%j = (icij = (150 75) mm - Chon bdct = 200(mm)

xh,. = 200x300(mm)

den

Chon Dy,
4.2. Tai trong tac dung

4.2.1. Tinh tdi

% Ban chiéu nghi:
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Trong do:

8, : bé day cac 1op cAu tao

y, :trong luong riéng ctia cac 16p Cau tao

Thiét ké két cdu cong trinh Khach san RovalHuy 1

Tinh tai tinh toan cua cac 16p ciu tao:

gi =n;xgf =n;x3; xy,

Trong do:

8. : bé day cac 16p cau tao;

y,: trong luong riéng cta cac 16p Cau tao;

n: hé sd vuot tai;

Qua trinh tinh toan thyuc hién nhu trén ta duoc bang tong hop tai trong cac 16p cau tao

ban chiéu nghi nhu sau:

Bang 4. 1 Tai trong tinh tai ban chiéu nghi

Bé day 16 X
ny cdaylop | Trong | Heso | o ite | Tinh i TT
Lép cautao | cautao o, | luongriéng | tin cay (KN/m?) (KN/m?)
(m) 7 (kN/m3) n
Gach Ceramic 0.015 20 1.1 0.3 0.33
Ho dau 0.005 18 1.2 0.09 0.108
Vira 16t 0.02 18 1.2 0.36 0.432
BTCT 0.12 25 1.1 3 3,3
Vira trat 0.015 18 1.2 0.27 0.324
Tong tinh tai c6 ban BTCT 4.02 4,5

% Ban chiéu nghién( vé 1,2)

Sinh vién thuc hién: Poan Van Thién
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/&JIIIILJJ NG

~—Gach caeramit 15
HE dAu

— Vil xi mdang day 20
Bidn BTCT day 120
Vier brdt day 16

Gach ceramit 15
“HO dAu
Vi =i mdng day 20
Bac thang x4y gach
—Bdn BTCT day 120
— Vim tridt day 15

Hinh 4. 1 Céc 16p tai trong tac dung lén ban nghiéng
Ta qui tai nhu sau:
Bé day céc 16p tuong duong:
+ Gach Ceramit:

I +h
Std:(b b)

~ (0,25+0,183)

X% cosa =-————=%0,015x0,81=0.021(m)
b 0,25
+ Ho dau:
Oy = M><8>< cosa = MXO.OOSX 0.81=0.0067(m)
1, 0,25
+ Vira lét:

_(0,25+0,183)

5y =) s 5w coso x0,02x0,81= 0.0271(m)

l, 0,25
+ Béac gach:
5, = hbxgosa _ 0,1832><0,81 — 0,074(m)

+ Vira trat:

5, = (o *h) s cosy = (0:25+0,183)

b 1

x0,018x0,81= 0.02(m)

Tinh tai tiéu chuan cua cac 16p ciu tao dugc tinh nhu sau:

gitC = 8itd XY,

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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+ 5% : bé day twong duong cac 16p CAU tao;

+ v, :trong lugng riéng cua cac 16p CAU tao;

Tinh tai tinh toan cua cac 16p cau tao:

g =n;xg=n, ><6ild XY,

Trong do:

+ 5 : bé day twong duong cac 16p CAU tao;

+ v, : trong luong riéng cua cac 16p Cau tao;

Bang 4. 2 Tai trong cac 16p cau tao ban nghiéng

Lop cau tao E’r; igﬁ Btzoiagy ngng 1“‘-’“2 chségltm Tinh ti )
ta0 (m) | dwong (m) riéng (kN/m°®) 0 TT(KN/m?)
Gach 0,015 0,021 20 1,1 0,46
Ceramic
Ho dau 0,005 0,0067 18 1,2 0,14
Vira 16t 0,02 0,0271 18 1,2 0,585
Bac gach 0,074 18 1,1 1,4
BTCT 0,12 0,12 25 1,1 3,3
Vira trat 0,015 0,02 18 1,2 0,432
Lan can 0.3 1,1 0,33
Téng tinh tai c6 san BTCT 6,65

4.2.2. Hogt tdi

Hoat tai: duoc tra theo TCVN 2737:2023

Trong do:

p° : hoat tai tiéu chuan

n, :héso tin cay

Déi vai cau thang, hoat tai tiéu chuan: p* = 300(daN / m?) = 3(kN / m?)

Hoat tai tinh toan trén mit phing nghiéng:

Sinh vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong
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p* =3x1,3=3,9(kN/m?)

Mo hinh 13y néi luc bang cach qui tai gan nhu sau:
- Téng tai trong tinh toan cua chiéu nghi: g, = g, +p, = 4,5+3,9=8,4(kN/m?)

Oe . :@+39:121kNlm2
cosa 0,81 . )

- Tong tai trong tinh toan ctia ban nghiéng: 0, =

4.3. So' db tinh toan
Cau thang c6 2 vé, ta tinh toan cho 1 vé va bd tri thép twong tu cho vé con lai.

Céu thang sinh vién quan niém tinh theo su an toan nén chon so d6 1 géi ¢ dinh 1 gdi
di dong.

4.3.1. Trwong hep géi di dpng

Truong hop nay ta chon so d6 goi ¢6 dinh va gbi di dong d¢é mo phong su 1am viéc caa
ban thang.

408

12, 1@

Hinh 4. 2 Tai trong tac dung 1én ban thang
4.4. N§i lwc ban thang
4.4.1. Trwong hop géi cé dinh va géi di dpng
Noi luc xuét ra tir sap2000 ta ¢ biéu dd moment va phan lyc goi:
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Hinh 4. 3 Biéu d6 moment

V7. a0

o3
NT ~ . ]
P

Hinh 4. 4 Phan lyc gi cta ban thang
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Hinh 4. 5 Biéu d6 luc cat

4.5. Tinh va bd tri thép ciu thang cho ting dién hinh
Trong két cau bé tong cbt thép toan khoi thi khong c6 lién két nao 1a ngam tuyét
d6i va khong c6 lién két ndo 1a khép tuyét doi. Lién két gitra ban thang va dam chiéu
t6i 1a lién két ban trung gian gitra khop va ngam.
C6 thé ap dung quy d6i momnent trong sach thdy VO BA TAM nhu sau.

M, =17,5kN.m
+ M6 men 16n nhat & nhip: M, = M™.0,7=17,5.0,7 =12, 25(kN.m)
+ Mo men ¢ gbi: Mg = M{f™.0,4=17,25.0,4.=6,9(kN.m)
Gia thiét tinh toan:
a= 20(mm): khoang cach tir trong tdm cdt thép dén mép bé téng chiu kéo
ho=hpan-a=120-20=100(mm): chiéu cao lam viéc hitu ich cua tiét dién
4.5.1. Thép bé tri cho nhip va géi

- Dién tich c6t thép duogc tinh nhu sau:
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12,25x10°

a:
y,R,bhi  1x17x1000%100°

0,072

£ =0.533 véi Thép CB400V, bé tong B25.(TCVN 5574:2018).

E=1-41-2x0 =1-4/1-2%0,072 = 0,075

A = SVaRybhy _ 0,075x1x17x1000x100

S

R

S

350

= 365(mm?)

- Kiém tra ham luong cét thép theo diéu kién:

A Y
C=0.05%<u=—s < =g 12 b —(.533%
i oS | bh Hmax E”r R 35

c

0

S

R

1x17

- Két qua tinh toan dugc trinh bay trong bang sau:

Bang 4. 3 B4 tri cot thép

x100 = 2.6%
0

M b ho As Asc "
Vi tri (kNm) | (mm) | (mm) o & (m)m2 Chon thép (m)m2 (%)
Nhip | 12,25 | 1000 | 100 | 0,072 | 0,075 | 365 d12a130 870 | 0,87
Gi 6,9 1000 | 100 | 0,04 | 0,04 194 d10a160 491 0,;19

4.6. Thiét ké dam chiéu téi
V6i I2=2,4m’ll:1m
4.6.1. So do tinh
Dam don gian 2 dan ngam.

Nhip dam : 2,4(m).

4.6.2. Tai trong

a/l Taitrong do ban thang :

Chinh 13 phan luc tai géi tua.

40
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V728

=
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Hinh 4. 6 Phan lyc cta ban thang 1én dam chiéu toi
Phan lyc tinh toan : p,"=23,44kN/m
Tai trong san chiéu tdi :
gt=g" +g, =1.2294+3,9=5,1294(kN / m)

Bang 4. 4 Tai trong san truyén vao dam chiéu toi

e Chiéu Trong Tai tiéu A s Tai tinh
STT Cac 109 cau tao day & | lugng riéng chuan gt I_.|¢ S? 46 toan gtts
san (mm) | y(N/m3) | knim2) | T em2)
1 Gach lat nén 15 20 0.30 1.1 0.33
2 Vita 16t 20 18 0.36 1.3 0.468
3 Ban BTCT 0 25 0 1.1 0
4 Vita trat tran 15 18 0.27 1.3 0.351
5 Tran thach cao 0.07 1.2 0.0804
41
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Tong tai trong 1.2294

Sy truyen tai tir ban chiéu téi 1én dam :tai trong truyén vao 1a tai hinh tam giac do 6

san la san 2 phuong :

Hinh 4. 7 Dién tuyén tai vao cac dam cta 6 san

a) b)

0.5, o ghV=g.lp2 0,51 g =(1-2°+ g V' véi f=0,5141,
| S | S
—>
l L I l L,
b 1 ]

Hinh 4. 8 Truyén tai dam vao dam D1, D2

i S

Hinh 4.9 Tdi trong phdn bé hinh thang vao dam D1 quy doi qua tdi phdn bé déu

B= 05 h5 L _ 0,208
12 2,4

9°=(1-2B2+p°).g" = (1-2.0,208 +0,208%).7,9 = 7,3kN/m
Trong lwong ban than dam: D200x300
P*,=25.0,3.0,2.1,1=1,65kN/m
Tai trong tinh toan phan b trén dam :
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Pt =Pl+qrkP®==23 44+7,3+1,65=32,4kN/m

tong

% Tinh toan dim chiéu téi bang SAP2000:

2. 46

Hinh 4. 9 So dd chét tai cua dam chiéu tai

22039

Hinh 4. 10 Biéu ¢ moment dam chiéu tai

58, 8

AV

Hinh 4. 11 Biéu d6 lyuc cét cua dam

< Tinh toan thép dam chiéu téi:
M(nhip)=22,39kN.m
Ho0=300-30=270mm

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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M 22,39x%10°
o= > = >=0,09
v,Rpbhg  1x17x200%270

£, =0.533 véi Thép CB400V, bé tong B25.(TCVN 5574:2018).

£=1-1-2xa =1-+/1-2%0,09 = 0,094

A = SYRsbhy _ 0,094x1x17x200% 270
"R 350

S

= 247(mm?) = 2,47cm?

Chon b tri 3016 c6 Aschon=6,03 cm? goi dam:
Chon bb tri 3316 ¢6 As chon=6,03 cm? nhip dam:
4.7. Tinh toan dam chiéu nghi
Vay chon kich thudgc tiét dién dam chiéu nghi 1a :200x300mm.
4.7.1. Tinh nji luc
Dung phan mém SAP 2000 dé giai noi luc.
Tai trong do ban thang truyén vao dam dudi dang phan luc géi: qi= 23,44(KN/m).
Tai trong tudng xdy trén dam: g%=5,xh, xy,xn,=0,2x18x1,647x1,2=7,12(kN/m)

Trong lwong ban than dam: g,=h xb xy, xn=0,3x0,2x25x1,1=1,65(kN/m)
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V7.9

x
MT ~ 1. I
-~

Hinh 4. 12 Phan lyc ban thang

Tong tai trong: g=q,+g"+g,=23,44+7,12+1,65=32,21kN.m

32,21

Hinh 4. 13 So d6 chat tai dam chiéu nghi
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2,28

Hinh 4. 14 Biéu d6 momen dam chiéu nghi

38,5

il
7
1

Hinh 4. 15 Biéu dd lyc cit dam chiéu nghi
4.7.2. Tinh toan thép
Chon a=3cm = ho = 30- 3= 27cm.

0, =—M___ 22,26 ~=0,099
v.R,bhZ  0,9x17x10°x0,2x0,27

§=1—\/1—20.m =1—Jl—2><0,099 =01

Dién tich cdt thép yéu cau:

g

Chon bd tri 3016 c6 Aschon=6,03cm? gbi dam:
Chon b tri 3@16¢6 Aschen=6,03cm? nhip dam:
Kiém tra ham luong cét thép p (%):

w,. =0,05% (TCVN 5574-2018)s

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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R, 17
— ¢ x—b =0533x — =2 58%
umax &R R 350 0

S
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A

ET KE KHUNG KHONG GIAN

CHUONG 5 :THI

Hinh 5. 1 M6 hinh cong trinh trong Etabs

48

Hudng dan: TS. Poan Thyy Kim Phuong
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5.1. Tai trong gio
Dia diém x4y dung cong trinh tai Quén Ngii Hanh Son—TP Pa Ning thudc ving
gi6 111
Tai trong gio tiéu chuan :

W, =W, ,.K,..C.G; =y W, k,.c.G;

Tai trong gi6 tinh toan :
W=y, W, =2,1.W,

Thong sb cong trinh :

h=49,5(m)
Lx=18,5m
+ Chiéu cao by=11m

+ Khai bao hé s6 chiét giam khéi luong

E Mass Source Data

Wass Muttipliers for Load Patterns

Wass Source Name ‘blﬂ Load Pattern Muttiplier

o S EI

[] Element Self Mass 5F ! Hodify
BW 1

[] Addtional Mass LL 05 Delete

Specified Load Patierns

|:| Adjust Diaphragm Lateral Mass to Move Mass Centroid by Mass Options

Include Lateral Mass
[] Include Vertical Mass

Lump Lateral Mass at Story Levels

0K Cancel

Hinh 5. 2 Tinh toan hé s6 hiéu ung giat Gf
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E Madal Participating Mass Ratios - O X
File Edit Format-Filter-Sort  Select  Options
Unitz: As Noted Hidden Columns: No Sort: Mone Modal Participating Mass Ratios
Filter: None
Case Mode Period ux uy uz SumUX SumUyY SumuZ
sSecC
[ Modal 1 2.001 0.0614 0.6091 0 0.0614 0.5091 0
Modal 2 1.45 051 01202 0 0.5725 0.72583 0
Meodal 3 1.056 01721 0.0213 0 0.7445 0.7506 0
Modal 4 0.589 00144 0.0751 0 0.759 0.8287 0
Wadal 3 0421 0.0544 0.0378 0 0.8234 0.8675 0
Modal L] 0314 0.0027 0015 0 0.8281 0.8791 0
Wadal T 0.275 0.06835 o.omz 0 0.8895 0.8503 0
Modal 8 0.204 0.0072 0.000 0 0.8968 0.5904 0
Wadal 9 0.185 0.0051 0.0281 0 0.80a 0.9185 0
Modal 10 0.147 0.0071 0.0041 0 0.%09 0.9226 0
Wadal 1 0128 00188 3.936E-05 0 0.9278 0.8227 0
Modal 12 0.118 0.0039 0.0137 0 0.9317 0.9354 0
<

L — - - 1 . .- —ran

PRFE S

Hinh 5. 3 Chu Ky dao dong cua hé két cau

Dua vao bang trén ta c6 thé xac dinh chu ky dao dao dong theo cac phuong nhu sau

Phuong X s& dao dong tai mode dao dong 2 chu ky dao dong T=1.49s

Phuong Y sé dao dong tai mode dao dong 1 chu ky dao dong T=2.001s

Tinh toan hé s hiéu ding giat Gf

BANG TINH HE SO HIEU UNG GIAT Gt

1. Thong sd dau vao

- Loai két cau

- Chiéu cao cla cong trinh (h)

- Chiéu dai Ly

- Chiéu dai Lx

- Dang dia hinh

- Vung gio6

- Van téc gid 3s, 50 nam (Vas,s0)

- Chu ky dao dong riéng thr nhat - X

- Chu ky dao dong riéng th nhat - Y
2. Két qua

Gix = 0.940

Sinh vién thuc hién: Poan Van Thién

K&t cau bé téng c6t thép

49.5 (m)
18.5 (m)
11 (m)
B
1
50 (m/s)
1.49 (s)
2.001 (s)
2. Két qua

Gry =

Huéng dan: TS. Poan Thuy Kim Phuong

1.014
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3. Thong s6 chi tiét

Thiét ké két cau cong trinh Khdch san RovalHuyl

3. Thong sé chi tiét

Sinh vién thuc hién: Poan Van Thién

Cr= 0.2 Cr= 0.2
Zs = 29.7 Zs = 29.7
I(zs) = 0.167 I(zs) = 0.167
ga = 3.4 ga= 3.4
gv = 3.4 gv = 3.4
ni = 0.671 ni = 0.500
gr = 4.093 gr = 4.021
l= 152.4 l= 152.4
€= 0.2 €= 0.2
L(zs) = 189.468 L(zs) = 189.468
Q= 0.867 = 0.875
B = 0.02 = 0.02
b= 0.650 b= 0.650
a= 0.154 a= 0.154
V3s,50 = 50 V3s,50 = 50
V(zs)3600s,50 = 38.425 V(zs)3600s,50 = 38.425
N1 = 3.309 N1 = 2.464
Rn = 0.066 Rn = 0.079
nh = 3.977 1 = 2.961
o = 1.486 Mo = 0.658
Nd = 2.959 Na = 3.705
Rnh = 0.220 Rn= 0.281
Rb = 0.458 Ro = 0.675
Ra = 0.281 Ra = 0.233
R = 0.468 R= 0.691

o1
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Bang 5. 1 Tinh toan gio X

Téﬂg h V4 b d Arer Ze V( (Ze) Q Rn Rs Ry R Gr Ciwo ki Cx Wix wit

MAI 3.3 | 495 | 11.00 1175 | 182 | 4950 | 140 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 32.8 | 68.97007

TKT 3.3 | 46.2 | 11.00 18.50 | 36.3 | 4950 | 140 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 65.7 | 137.9401

T12 3.3 | 429 | 11.00 18.50 | 36.3 | 4950 | 140 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 65.7 | 137.9401

T11 3.3 | 396 | 11.00 18.50 | 36.3 | 4950 | 140 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 65.7 | 137.9401

T10 3.3 | 36.3 | 11.00 18.50 | 36.3 | 36.30 | 1.31 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 61.5 | 129.221

T9 33| 33 11.00 1850 | 36.3 | 33.00 | 129 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 60.3 | 126.654

T8 3.3 | 29.7 | 11.00 18,50 | 36.3 | 29.70 | 1.26 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 59.0 | 123.8756

T7 33| 264 | 11.00 18,50 | 36.3 | 2640 | 1.23 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 57.5 | 120.8417

T6 3.3 | 231 11.00 18,50 | 36.3 | 2310 | 1.19 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 55.9 | 117.4919

T5 3.3 | 19.8 | 11.00 18,50 | 36.3 | 19.80 | 1.16 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 54.2 | 113.7402

T4 33| 16,5 | 11.00 1850 | 36.3 | 16,50 | 1.11 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 52.1 | 109.4571

T3 33| 132 | 11.00 18.50 | 36.3 | 13.20 | 1.06 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 49.7 | 104.434

T2 45| 99 11.00 18.50 | 429 | 11.00 | 1.02 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 56.6 | 118.7744

TL 33| 54 11.00 18.50 | 42.9 | 11.00 1.02 | 087 | 022 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 56.6 | 118.7744

T1 21 21 11.00 18,50 | 29.7 | 11.00 | 1.02 | 0.87 | 0.22 | 0.60 | 0.18 | 0.52 | 0.96 | 1.83 | 0.69 | 1.26 | 39.2 | 82.22844

TRET 0 0 11.00 18.50 | 11.6 4.57 0.85 | 0.87 | 0.22 | 0.60 | 0.18 | 052 | 096 | 1.83 | 0.69 | 1.26 | 12.7 | 26.57889
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Bang 5. 2 Tinh toan gio Y

Tang | h | =z b d | Aer| 2z |Kkz)| Q@ | R | RR | Re | R | G | Cw | ko | C | Wiy wit
MAI |33 | 495 | 1175 | 11.00 | 19.4 | 4950 | 1.40 | 0.87 | 0.28 | 0.55 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 454 |95.35853
TKT |33 | 462 | 1850 | 11.00 | 49.9 | 4950 | 1.40 | 0.87 | 0.28 | 0.55 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 116.9 | 245.4975
T12 |33 | 429 | 1850 | 11.00 | 61.1 | 4950 | 1.40 | 0.87 | 0.28 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 143.0 | 300.2779
T11 |33 396 | 1850 | 11.00 | 61.1 | 4950 | 1.40 | 0.87 | 0.28 | 0.55 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 143.0 | 300.2779
T10 |33 363 | 1850 | 11.00 | 61.1 | 49.50 | 1.40 | 0.87 | 0.28 | 0.55 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 143.0 | 300.2779
T9 [33| 33 | 1850 | 11.00 | 61.1 | 4950 | 1.40 | 0.87 | 0.28 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 143.0 | 300.2779
T8 [3.3|297 | 1850 | 11.00 | 61.1 | 29.70 | 1.26 | 0.87 | 0.28 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 128.4 | 269.6612
T7 33| 264 | 1850 | 11.00 | 61.1 | 26.40 | 1.23 | 0.87 | 028 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 125.3 | 263.0568
T6 [3.3|231| 1850 | 11.00 | 61.1 | 2310 | 1.19 | 0.87 | 028 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 121.8 | 255.7647
T5 [33|19.8 | 1850 | 11.00 | 61.1 | 19.80 | 1.16 | 0.87 | 0.28 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 117.9 | 247.5977
T4 [33|165 | 1850 | 11.00 | 61.1 | 18.08 | 1.13 | 0.87 | 028 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 115.7 | 242.9004
T3 [33|132 | 1850 | 11.00 | 61.1 | 18.08 | 1.13 | 0.87 | 0.28 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 115.7 | 242.9004
T2 |45| 99 | 1850 | 11.00 | 722 | 18.08 | 1.13 | 0.87 | 0.28 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 136.7 | 287.0642
TL |33 54 | 1850 | 11.00 | 722 | 18.08 | 1.13 | 0.87 | 0.28 | 055 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 136.7 | 287.0642
T 2.1 2.1 18.50 11.00 50.0 18.08 1.13 0.87 | 0.28 | 0.55 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 94.6 198.7367

TRET | 0| 0 | 1850 | 11.00 | 19.4 | 457 | 0.85 | 0.87 | 0.28 | 0.55 | 0.35 | 0.65 | 1.00 | 2.35 | 0.67 | 1.57 | 27.6 | 57.85881
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5.1.1. Tinh todn déng dit cho cong trinh

Khai bao hé sé chiét giam khéi luong ddi véi dong dat(TCVN 9386-2012),bang 3.4

va4.2.
E Mass Source Data
Mass Multipliers for Load Patterns
Mase Source Name DONGDAT Load Pattern Multiplier
Mass Source _ e
[] Element Self Mass zﬁf 1 Modify
[] Additional Mass LL 0.24 Delete
Specified Load Patterns
D Adjust Diaphragm Lateral Mass to Move Mass Centroid by Mass Options
Include Lateral Mass
[] Include Vertical Mass
Lump Lateral Mass at Story Levels
OK Cancel
Hinh 5. 4 Hé s6 chiét giam khéi luong dugc khai bao trong Etabs
Cong trinh duoc xay dung tai Quan Ngii Hanh Son — TP Da Ning
Xéc dinh gia toc nén,quy doi cong trinh dit tai Quan Ngii Hanh Son
8,4,=0,0674
Gia téc nén :
a, =a,.9=0,0674.9,81=0,66(M/s?)
Gia tc nén thiét ké :
a,=a,,.y,=0,66.1,25-0,825(m/s?)
Trong d6
+  =1,25:hé s6 tim quan trong
Hé sé tng xtr g=3,9tng véi cap déo DCM
o4
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4. Thanh pho Da Ning
- Ngi thanh
Quén Hai Chau (P. Hai Chau) 108.223367 | 16.074889 0.1006
Quén Lién Chiéu (P. Hoa Khanh) 108.157764 | 16.062771 0.0940
Quén Ngd Hanh Som (P. Hoa Hai) 108260126 | 16.001666 0.0674
Quén Son Tra (P. An Hai D6ng) 108.23638 | 16.056842 0.0918
Quén Thanh Khé (P. Chinh Gidn) 108.198682 | 16.065479 0.0967
- Huyén Hoa Vang (TT. Hoa Tho) 108.204048 | 16.01675 0.0730
- Huyén Hoang Sa (Péo) 111776585 | 16.24232 0.0544

Hinh 5. 5 Bang tra dinh gia tc nén heo TCVN 9386-2012

Hé sé nén E C6 S=1,4, 18 =015 Te =05 Tp=2

Loai nén dat S Ta(s) Te(s) To(s)
A 1,0 0,15 0.4 2,0
B 1,2 0,15 0.5 2,0
c- 1,15 0,20 0.6 2,0
D 1,35 0,20 0,8 2,0
E 1.4 0,15 0.5 2,0

Hinh 5. 6 C4c thong s cua dat nén TCVN 9386-2012

< Tinh toan dong dat bang phwong phap phé phan &ng:(9386-2012)

55
Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl
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Hinh 5. 7 Khai bdo Quan Ngii Hanh Son- TP Da Ning

A Load case Data

General
Load Case Mame | | Design... |
Load Case Type |FlesponseSpedrun Vl | Notes |
Mass Source | Previous (GI0)
Analysis Model | Defautt
Loads Applied
Load Type Load Mame Function Scale Factor 0
U1 PHO-ONGUHANH... | 9.81
] Advanced
Other Parameters
Modal Load Case | Modal |
Modal Combination Method |cac v

[ Include Rigid Response

Earthquake Duration, td

Directional Combination Type

Rigid Frequency, f1
Rigid Freguency, f2
Periodic + Rigid Type

Modal Damping

SRSS ~|

Absolute Directional Combination Scale Factor li
|Constant at 0.05 Modifys Show
Modify./Show

Diaphragm Eccertricity | 0for Al Diaphragms

[ ok |

| Cancel

Hinh 5. 8 Pong dit theo phuwong X

Sinh vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong
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L3 Load Case Datz

General
Load Case Name |H Design...
Load Case Type Response Spectrum ~ MNotes...
Mass Source Previous (GIO)
Analysis Model Default
Loads Applied
Load Type Load Mame Function Scale Factor 0
u2 PHO-GNGUHANH... |9.81 Add
Delete
] Advanced
Other Parameters
Modal Load Case Modal ~
Medal Combination Method Cac ~
[] Include Rigid Response
Directional Combination Type SRSS ~
Maodal Damping Constant at 0.05 Madify./Shaow...
Diaphragm Eccentricity | ( for Al Diaphragms Madify/Show ..
QK Cancel

Hinh 5. 9 Pong dit theo phuong Y

X Kiém tra lwe dong dat di dwoc gian vao ETABS hay chwa bang phwong
phép xuat biéu d6 moment:

S7

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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dau cong

7

Thiét ké két c

Hinh 5. 10 Sau khi chay mé hinh can kiém tra tai trong dong dat
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Hinh 5. 12 Moment dong dét theo phuong Y
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Bang 5. 3 Bang combo st dung khi tinh toan

Tai trong | Tinh : ., ., : :
- .. | Hoattai | Gio X | Gio-X | GioY | Gio-Y EX EY
T6 hop tal
TH1 1 1
TH2 1 1
TH3 1 1
TH4 1 1
TH5 1 1
TH6 1 1 0.9
THY 1 1 0.9
TH8 1 1 0.9
TH9 1 1 0.9
TH10 1 0.9 1
TH11 1 0.9 1
TH12 1 0.9 1
TH13 1 0.9 1
TH14 1 1 1 0.3
TH15 1 1 0.3 1
BAO = ENVELOP(TH1,TH2,TH3,.....,TH14,TH15)

5.2. Kiém tra on dinh tong thé cong trinh

5.2.1. Kiém tra chuyén vi ngang céng trinh

Sinh vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong
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&N B W /54

Name: Maximum Story Displacement
MName StoryRespd
Show
Display Type Max story displ
cvx v
Load Type Load Combination
Display For
Story Range All Stories
Top Story MAI
Bottom Story BH
Display Colors
Global X B Eue
Global ¥ B Red
Legend
Legend Type Mone
BH b T T T T T T T T T 1
00 50 100 16.0 200 250 300 350 400 450 0.0
we/Combo o _ Displacement, mm
load case or load combination for which the response
splayed.
Max: (46151187, MAIy, Min: (0, BH)

Hinh 5. 13 Chuyén vi theo phuong X

+ Chuyén vi 16n nhat theo phuong X = 46,15mm
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v Name Maximum Story Displacement
Mame StoryRespd
v Show
i Display Type Max story displ
cvr v
1 Load Type Load Combination
1| v Display For
Story Range All Stories
Top Stary MAI
Bottom Story BH
+ Display Colors
Global X Il e
Global ¥ B Red
| ¥ Legend
Legend Type MNone
BH b T T T T T T T T T 1
0.0 8.0 16.0 240 320 40.0 480 56.0 B4.0 720 80.0
E=idnts o , Displacement, mm
The load case or load combination for which the response
is displayed.
Max: (73.09795, TKT); Min: (0, BH)
Hinh 5. 14 Chuyen vi l6n nhat theo phuong Y
+ Chuyeén vi I6n nhat theo phuong Y=73,09mm
D 1 49,5
— < ——=—->-=0,099m=99mm > 73,09mm
H 500 500
Trong do6:
+ H:chi€u cao cong trinh
+ D :gia tri chuyén vi dugc xac dinh bang phuwong phap tuyén tinh lay tur trong
etabs
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+ Nhan xét:vay chuyén vi dinh cta cong trinh thoa diéu kién.
5.2.2. Kiém tra chuyén vi léch tang
d.v<ah
Trong do
d.=d_.q trong d6 d ., 1a chuyén vi léch tang theo phuong phéap tuyén tinh.
q:hé sé &ng xir 1y bang 3,9
iy bang 0.5
v:hé s6 chiét giam phu thudc vao mirc d6 quan trong cua cong trinh l1ay bang 0,4
h :chiéu cao tang cong trinh 3,3m dién hinh.
d,,=0,0008
Chuyén vi léch tang duoc Iy tir combo c6 dong dat

TT+0,3HT+1EX+0.3EY
TT+0,3HT+0,3EX+1EY

h _h 33
3904 312 312

d_ <0,05. =0,0105>0,008

+ Két luan:thoa chuyén vi léch tang:
5.2.3. Kiém tra én dinh chéng |t
Pé cong trinh khong bi 14t khi tic dong cua dong dat va gio ta co cong thirc sau

%215

GL

Trong do6 :

+ My, :1a moment chdng lat.

+ Mg, :1a moment gay lat

Ciing trong TCVN 198-1997 ¢ néu cac truong hop can kiém tra chong lat va truong

hop khong kiém tra chng lat theo cong thuc sau :
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%> 5 can kiém tra chdng lat

%< 5khong can kiém tra chong lat

Trong do :

+ H:chiéu cao cong trinh

+ B:chiéu rong cong trinh theo phuong canh ngan.
Cong trinh hién tai can kiém tra nhu sau

@:4,5<5
11

+ Két luan:khong can kiém tra chéng lat cong trinh:

5.3. Tinh toan dim khung truc 2

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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p 9

[
|
!
A LS - == o ——]

Hinh 5. 15 Dam khung truc 2
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Hinh 5. 16 Tiét dién dam cot khung truc 2

Sinh vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong
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2
101,212 oo
£ 89.0108
18555 o
w0
~

B L
PR =

EEERS
%%&93 135247

FE4081R8

%09.750 :

w

212 P48 S a2
3834924 - e
-%g5389 43
?:?6-14.832 - 53
293.976 2 g

417

6'Z862L6
4

L€5
398.787
_. 4366521
3
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w

-247 6508

-285.8881, v

Hinh 5. 17 Biéu d6 Bao moment khung truc 2

Sinh vién thuc hién: Poan Van Thién

T4

Huéng dan: TS. Poan Thuy Kim Phuong
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“ = (=)

: e e
-410.007§, ©6224.0098 o
-885.130§, ;61 o
-1353.008, 2601954
-1890.3597, 33225132
—2405.5622? SA71LE634
-2929.817 21223301 =~
-3463.4477}) s2odad2q w
-4006.4333 62220535668
-4558.315% S3458443
-5117.968¢ SA4%8793 v
-5684.537¢ SR46LR707% =
-6256.5559 *#20QR. 46T =
-6639.6355¢ 8546454974 =
-7056.1039 "
-7451.2985I ;y -6380.01541 -

Hinh 5. 18 Biéu d6 BAO lyuc doc khung truc 2

68
Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl

( ; S | E, )
p— = €
(2 | lz) — =)
et — o —
) fom
L2 us
5
o -72.0£34
120.3102 206324
c £57.0334
148.0828 43 588
= =
-77_ ?t A
149.214¢ 22388
v
-31. 5132
155.000% 446504
v
- -86_1792
160.0058 47.7d82
>
-90_4 ¢"." A
163.497 50.368080 .,
-10.4563 -04 02547
166.1555 52 733
S on
-23 544 -06 5243
167.064 54.1 g v
3 T~
-37.460% -98 539F
167.239¢ 540884
-40 5735 -96.7764
163.0385 53.8 =
-50.7108 -104. 189
169.7213 5263
- )
= Pa)
-30.9398 -58 3222
126.143% 33 8224
s ﬁ, e
s o
-111.1058& 58 9235
147.5309) 4718981
- R I = :
» o
-123.18 -46_ 4934
133.3272 27.05%4
-137.1618 -60.3362
153.4826k—> ¥ 30533 -
(o]
o

4

Hinh 5. 19 Biéu d6 luc cat khung truc 2
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5.3.1. Géi trdi ciia dam (B47 Tang 1 khung truc 2)
Moment M3

Max = 388.7874 kN-m
| at 5.0850 m
Min = -582.9537 kN-m

at 02000 m

M-

Hinh 5. 20 Moment géi trai cua dam dién hinh
Chiéu cao lam viéc cua dam
hog=hg — (¢ + b1 +2)=650-(25+25+15)=585mm
Trong do:
+ C:chiéu say 16p bé tong bao vé
+ ¢,:duong kinh cdt thép doc theo phuwong L, (gia thiét ¢=25mm)

+ {:khoang cach thong thuy giita 2 I6p thép
Trong do:

S

Trong do6:
+ &, :bién dang twong ddi cua cdt thép chiu kéo

+ E, :modul dan hoi cta cét thép

0,8 0,8
= ! = ! =0,533
Cr 1+ %y (s 0,00175)
0,0035 0,0035

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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M 583
= > = =0,083
Rp.b.hZ — 17000.1,2.(0,585)2

&=1-y/1-2a,,=1-,/1-2.0,083 =0,086

2471

biéu kién

{ <& =0,086 <0,533
_ CRp.bhy  0,086.17000.1,2.0,585

=2.93.10>°m?2=29,3cm?
s R, 350000 : memeg,sem

= A

Chon thép 8¢22 = 30,4cm?

As 304

=55 = =0,43%
H bhy, 120585
% Gol phai caa dam
Moment M3
M M Max = -17.6112 kN-m
[ S N 55 5 N B 5 Min = -579.3675 kN-m

Hinh 5. 21 Moment gdi phai cua dam

Chiéu cao lam viéc caa dam

ho=ha — (¢ + ¢1 +7) = 650 — (25+25+15)=585mm
Trong do:
+ C:chiéu say 16p bé tong bao vé
+ ¢,:duong kinh cot thép doc theo phuwong L, (gia thiét ¢=25mm)
+ t:khoang thong thuy cua 2 I6p thép

+ Trong do:

Trong do:

71
Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl

+ ¢ :bién dang twong ddi cua cdt thép chiu kéo

+ E, :modul dan hoi cua ct thép

o 006?)175 0,533
(L o) (o)
0,0035 0,0035
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M 580
Rp.bhd  17000.1,2.(0,585)2

Qy =0,083

(=1-/1-20,,=1-,/1-2.0,138=0,087

biéu kién
{ <& = 0,087 < 0,533
L, _CRpbhy _ 0IS.17000.120.585 o, o
ST R, 350000 —o 0L AN Mg h e

Chon thép 8¢22 = 30,41cm?

Ay 3041
" b.h, ~ 120.58,5

" =0,43%

% Tinh thép nhip cho dam

Moment M3
Max = 393.0339 k-m
D%MEEEE:@‘ Min = 262 6876 kN-m

Hinh 5. 22 Moment nhip ciia dam dién hinh

M 394
"~ Rpbh3  17000.1,2.(0,585)2

=1-/1-20,,=1-,/1-2.0,1=0,058

Qy —0,056

biéu kién

{ <& =10,058<0,533

_ CR,bhy  0,1.17000.1,2.0,585

=1,98.10°m?=19,8cm?
s R, 350000 : memlmeem

= A

Chon thép 6¢224,=22.81cm?

_As 2281
bhy  120.58,5

=0,32%

Ham luong cbt thép tdi thiéu va téi da(TCVN 5574-2018)

Hmin :0’1%
_ &Ry

S

o 100%=2,58%

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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Bang 5. 4 Bang tinh toan cbt thép dam

A s, o C.thép C.thép

Tén Vi tri Mimax b h a=a ho an . tinh Chon chon Ot Och
mitcit | (kNm) | (mm) | (mm) | (mm) | (mm) As (cm?) thép As(cm?) | (%) (%)
Goi trai | -738.00 1200 650 65 585.0 0.106 0.112 38.18 12 o0 22 0 o 20 45.62 0.54 0.65
BATTL Nh}p 422.00 1200 650 65 585.0 0.060 0.062 21.27 6 O 22 0 o 0 22.81 0.30 0.32
Iil(zili -647.00 1200 650 65 585.0 0.093 0.097 33.22 100 © 22 0 o 20 38.01 0.47 0.54
Goi trai | -778.00 1200 650 65 585.0 0.111 0.118 40.39 12 o 22 0 o 20 45.62 0.58 0.65
BA7T?2 Nh}p 435.00 1200 650 65 585.0 0.062 0.064 21.95 6 O 22 0 o 0 22.81 0.31 0.32
Iil(zili -705.00 1200 650 65 585.0 0.101 0.107 36.37 100 © 22 0 o 20 38.01 0.52 0.54
Goi trai | -931.00 1200 650 65 585.0 0.133 0.144 48.99 12 o 22 2 0 20 51.90 0.70 0.74
B47T3 Nh}p 582.00 1200 650 65 585.0 0.083 0.087 29.72 8 0 22 0 o 0 30.41 0.42 0.43
Iil(zili -826.00 1200 650 65 585.0 0.118 0.126 43.06 12 o0 22 0 o 20 45.62 0.61 0.65
Goi trai | -390.00 1200 650 65 585.0 0.056 0.058 19.61 6 O 22 0 o 20 22.81 0.28 0.32
B47TMAI Nhip 426.00 1200 650 65 585.0 0.061 0.063 21.48 6 O 22 0 o 0 22.81 0.31 0.32
[ilog:i -271.00 1200 650 65 585.0 0.039 0.040 13.50 6 O 22 0 o 20 22.81 0.19 0.32
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5.3.2. Tinh todn cét dai cho dim cho c6 luc cdt l6n nhat (B47 Tang 5 Khung truc 2)

Shear V2

Max = -Z22 5485 kN

e Min = -434.0631 kN

Hinh 5. 23 Gia trj luc cat 16n nhét cta toan dam

Tinh thép dai cho mot dam dién hinh B47 (1200x650) v6i luc cit 1on nhat 1a Q=435kN
tai tang 5.

Luc cat I16n nhat caa dam Q, , =435kN
Q <0,3.R;,.b.h,=0,3.17000.1,2.0,585=3580kN
— Dai nghiéng ¢ bung dam khong bi pha hoai do ttng suat nén.
Kiém tra kha niang chiu cat ciia bé tong & mép goi tya
Qmax < Qomax=2,5nRpe.0.0,=2,5.1.1,15.10°.1,2.0,585=2018,25kN
O cudi tiét dién nghiéng(co ké dén dam co luc tap trung)

1,5.0.Rpebhd  1,5.1,15.103.1,2.(0,585)2
Q < 2EPnebi - 20D 403,65 kN

Trong do:
Q:luc cét ¢ cudi tiét dién nghiéng(chinh 1a khoang cach tir mép gi twa dén C)
C=(a,3h,)=min(6.5,1,755)=1,755

Shear V2

Max = -163.5428 kN

L i Min = -364.2106 kN

Hinh 5. 24 Lyc cét 16n nhat ¢ cudi tiét dén nghiéng

Két luan:can tinh toan cdt dai cho dam
+ Chon dai ¢#8 dai 2 nhanh
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G = Qiax 4
™ 45R,.bhZ 0,75
4352

4,5.1,15.103.1,2.(0,585)2 0 = 89(kN/m)

1,5R,,b.h2 1,5.1,15.10%.1,2.(0,585)>2
COX = = :3,25
0,759, 0,75.89

C

+ Tinh Co

0

Tinh lai 9o sau khi da co

1 Quax  1,5.Ry.b.h2
C075v¢c, T ¢z
1 435 1,5.1,15.10%.1,2.(0,585%)
0,75 (3,25' ) 3,25°
gsw = 87,8 < 0,25R;,.b=0,25.1,15.10%.1,2=345kN/m

qSW

=87,8kN/m

+ Nhan xét:vay bé tri cot dai ¢8al00 tai doan L/4 va gitra dam 1a ¢8a200
5.4. Tinh toan thép cgt cho khung truc 2

5.4.1. Co so tinh toan

- Nén léch tdm xién 1a truong hop nén léch tAm ma mat phang ubn khéng chua truc
d6i xang cua tiét dien. Thuc té thuong gap di voi tiét dién chix nhat. Tiét dién tron khong

¢6 truong hop nén 1éch tam xién.

- Goi 2 truc dbi xirng cua tiét dién 13 Ox va Oy. Goc gitra mat phang udn va truc Ox
1a @,.
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P P

- Mbmen udn M c6 thé phan thanh hai thanh phan tac dung trong hai mat phang chira
truc Ox va Oy la M, va M,, (nhu hinh vg).

M, = M cos ¢, va M, = M sin @,

- Truong hop khi tinh toan ndi lyc da xac dinh va to hop riéng M, va M,, theo hai
phuong thi momen tong M 1a: M = \/MZ + M2,

- Tiét dién chix nhat chiu nén léch tam xién thi c6t thép thudng dit theo chu vi va ddi
xtrng qua hai truc. Truong hop M, = M,, thi nén lam cot vuong.

- Cong thurc gan dung tinh toan cau kién BTCT chiu nén 1éch tAm xién:
Xét tiét dién c6 canh C, va Cy diéu kién dé ap dung phuong phap gan ding 1a: 0.5 <

C e , < . ~ A 2A < Ay AA A P ~ . 2
C—x < 2, cot thép dugc dat theo chu vi, phan bo déu hoac mat do cot thép trén canh b ¢6 thé
y

I6n hon (canh b duge xac dinh tity trudng hop — s& trinh bay & phan sau).
- Tiét dién cot chiu lyc nén N, momen uén M,; M,, d¢ léch tim ngau nhién e,; eq,
Sau khi xét udn doc theo hai phuong, tinh duoc hé s6 n,; 1y. M0 men da gia ting M,; =

Ny-€oy-N va My = 1y.€0x. N.

+ Tuy theo twong quan cua M,q; M, voi kich thuge cac canh ma dua vé mot trong 2

phuong tinh toén:
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Bang 5. 5 Phuong phép tinh todn theo mot trong hai phuong

M6 hinh Theo phuong x Theo phuong y
Piéu kién M, - My, My My,
C G Cy C,
Ky hiéu h=C;b=C, h=Cy;b=Cy
M, = My, M, = Myl M, = My1;M2 = My,
eq = €qx + 0,2.€4, eq = €qy T 0,2. €4y

V6i: eqy, €4y 1a d0 1€ch tdm ngau nhién theo 2 phuong.

- Gia thiét chiéu day 16p bao vé 1a a, tinh hy = h — a; Z = h — 2a chuan bi cac sd

liéu R,; Rs; RL; & nhu doi véi truong hop nén 1éch tam phang.

- Tién hanh tinh toan theo trudng hop dat cét thép ddi xang: x; = %
b

+ Hé s6 chuyén doi my:

0.6x1
ho

Néu: x; < hthiim,=1-
Néu: x; > hthi:m, = 0.4

+ Tinh momen twong duwong (d6i nén léch tim xién ra nén 1éch tim phang):

moM,h
M - M1 +
b
+ D0 léch tam:
M h
€1=ﬁ; ey = e +eg; e=eO+§—a
+ Tinh todn d§ manh theo 2 phuong:
le lOy
Ae =—; Ay =—; A =max(1;1,)
Iy Ly
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+ Duya vao d6 léch tam e, va gia tri x; dé phan biét cac truong hop tinh toan.

- THI: Nén léch tim rat bé khi & = Z—O < 0.3 tinh toan gan dang nhu nén ding tdm
0

1

- Hé sb anh huong dén do léch tim: y = ———
(0.5-¢)(2+¢)

+ Hé sb ubn doc phu thuge thém khi xét nén ding tam: ¢, = ¢ + (1;—?8

+ Khil<14liyp =1

+ Khi 14 < 1 < 104 13y ¢ theo cong thiic ¢ = 1.028 — 0.00002881% — 0.00161

YN_p,bh
- Dién tich toan bd ct thép A, > e ——
s—hp

- Cbt thép dat dé theo chu vi (mat do cdt thép theo canh b co thé Ion hon).
- TH2: Khi x; > ézhy Xay ra nén 1éc tam bé phai tinh toan lai X

- C6 thé tinh x theo cong thuc gan dang:

_ 1 -4k _©o
x_(€R+1+50€§>h°' 0=

Dién tich cdt thép theo yéu cau:

Ne — Rybx (ho — 3)
As = kR, Z

h
e=eg +§—a;Z =h—2a,k=04
+ Hé s6 k < 0.5 1a hé sb xét dén van dé dat cdt thép phan bd theo chu vi cho toan bd
tiét dién. Quy dinh lay k = 0.4
- TH3: x; < &zhy tinh toan theo truong hop nén Iéch tam 16n.
Khi 2a’ < x; < &hg ldy x = x; va tinh A theo cong thirc sau:

Ne — R,bx (ho - %)
As = kR.Z
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+ Truong hop Ry = R, dung cong thuc:

N (e + % — ho)
kR,.Z

Age =

+ Khi2a’ > x; @ng suat trong cbt thép chwa dat dén R, gia thuyét dé tinh x, 13 khong
dung, lac nay st dung cong thirc:
_ Ne' N(e —2)
"~ kR,Z  kR,Z

Ase

- Mot s6 quy dinh véi cbt thép:

+ Cét doc:

+ Khi h, b > 40cm thi duong kinh ¢t thép d > 16mm

+ Khoang cach giita hai ¢t thép t > 30mm

+ Khi h > 60cm can dit cdt cAutao d = 12 + 14mm

+ Cét dai:

+ d > 0.25d,; d, 1a duong kinh 16n nhét caa cét doc chiu lyc

+ Khoang céach giita cac cot dai:

+ a4 < 15d,; d, la dudng kinh bé nhét cua cdt doc va a, = 500mm
+ Trong doan ndi chong cét thép a4 < 10d,

+ Dé giir 6n dinh, tét nhat 1a ¢t doc dwoc ndm & goc cua cdt dai. Tiéu chuan thiét ké
yéu cau cir cach mot cot doc phai c6 mot cot doc nam & goc cdt dai. Chi khi canh cua tiét
dién khong qua 40 cm va trén mdi canh c6 khong qua bon cbt doc méi cho phép ding mot

cot dai bao quanh tat ca cac cdt doc.

+ Nhing cot c6 ham luong thép bé hodc am thi dit theo ciu tao thoa méan diéu kién:

F, > 0.2bh,
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Bang 5. 6 Tinh toan cdt thép cot khung truc 2

P

BG Tri

T6 hgp My = M22 Mx = Mas Hiang Cy=t Cx=13 AstKs n Astbt p
cot | T T | kem | kem | om) | om) | em) | emd | | 0 | em | o)
trong thép
C1 | MAI | Combs | 405.746 | -316.488 | 217.6095 | 3300 | 1000 | 400 | 586745 | 1.47% | 20020 | 62.83185 | 1.57%
c4 | MAI | comb7 | 237.371 | 187.4366 | -99.4401 | 3300 | 1000 | 400 |28.31539 | 0.71% | 10020 | 3141593 | 0.79%
C1 | TKT | combs | 885.026 | -378.724 | 2135498 | 3300 | 1000 | 400 |44.18023 | 1.10% | 16520 | 5026548 | 1.26%
c4 | TKT | comb3 | 481559 | 163.7051 | -100.634 | 3300 | 1000 | 400 |18.42264 | 0.46% | 6520 |18.84956 | 0.47%
c1 | Ti2 | combs | 1311.01 | -308.403 | 238.127 | 3300 | 1000 | 400 |29.90665 | 0.75% | 10020 | 3141593 | 0.79%
C4 T12 Comb3 778i992 171.1153 | -119.571 | 3300 1000 400 16 0.40% | 6020 18.84956 | 0.47%
C1 T11 Comb6 178-2.04 -305.544 | 249.0534 | 3300 1000 400 19.40012 | 0.49% | @20 25.13274 | 0.63%
C4 T11 Comb3 107-9.93 168.5551 | -125.511 | 3300 1000 400 16 0.40% | 6020 18.84956 | 0.47%
C1 T10 Comb6 225;3.52 -303.801 | 259.1973 | 3300 1000 400 16 0.40% | 6020 18.84956 | 0.47%
C4 T10 Comb3 138-2.33 167.3455 | -132.073 | 3300 1000 400 16 0.40% | 6020 18.84956 | 0.47%
C1 T9 Comb6 274?]..37 -302.374 | 267.2691 | 3300 1000 400 16 0.40% | 6020 18.84956 | 0.47%
C4 T9 Comb3 168_7.73 166.5653 | -138.135 | 3300 1000 400 16 0.40% | 6020 18.84956 | 0.47%
c1 | T8 | Combs|3230.98 | -300.803 | 2740812 | 3300 | 1000 | 400 | 16 | 0.40% | 6020 | 18.84956 | 0.47%
82

Sinh vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong




Thiét ké két cdu cong trinh Khach san RovalHuy 1

2546.29

C4 T8 Comb9 388.019 | -67.8188 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C1l T7 Comb6 372-7.82 -299.175 | 278.0714 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C4 T7 Comb9 299;..96 413.5459 | -67.341 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C1l T6 Comb6 423-2.36 -298.058 | 281.1924 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C4 T6 Comb9 345;3.74 439.0892 | -66.5985 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C1 15 Comb6 474-4.96 -290.55 | 274.4045 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C4 15 Comb9 394-7.58 456.1511 | -62.795 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C1 T4 Comb6 526-7.06 -319.596 | 292.4339 | 3300 1000 400 | 28.09707 | 0.70% | 109020 | 31.41593 | 0.79%
C4 T4 Comb9 446;..87 519.5867 | -69.6771 | 3300 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C1 T3 Comb6 580-6.42 -183.665 | 283.2342 | 4500 1000 400 |32.62294 | 0.82% | 12920 | 37.69911 | 0.94%
C4 T3 Comb9 5006.47 376.361 | -42.5354 | 4500 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
C1l T2 Comb6 621-6.44 -163.105 | 271.6726 | 3300 1000 400 |38.04134 | 0.95% | 14920 | 43.9823 | 1.10%
C4 T2 Comb9 546-4.65 405.338 | -44.662 | 3300 1000 400 16 0.40% | 6020 | 18.84956 | 0.47%
C1l TL Combh8 | -7056.1 | -397.674 | -238.108 | 3300 1000 400 ]60.58885 | 1.51% | 2020 | 62.83185| 1.57%
C4 TL Comb9 591-8.56 374.7067 | -49.6192 | 3300 1000 400 16 0.40% | 6020 | 18.84956 | 0.47%
C1 T1 Comb8 | -7451.3 | -261.54 | -275.54 | 2100 1000 400 | 72.55086 | 1.81% | 2420 | 75.39822 | 1.88%
C4 T1 Comb9 6386.02 254.8489 | -61.7093 | 2100 1000 400 16 0.40% | 6020 |18.84956 | 0.47%
83

Sinh vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong




Thiét ké két cau cong trinh Khdch san RovalHuyl

Bang 5. 7 Thong ké cbt thép dé tién thi cong khung truc 2

Tang C1 C4
MAI 20020 2020
Ki Thuat 20020 20020
T12 24020 24020
T11 24020 24020
T10 24020 24020
T9 24020 24020
T8 24020 24020
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T7 24020 24020
T6 24020 24020
T5 24020 24P20
T4 24020 24020
T3 24020 24020
T2 24020 24®20
TL 24020 24d20
T1 24020 24®20
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CHUONG 6 : TINH TOAN MONG KHUNG TRUC 2
6.1. Pi¢u kién dia chit cong trinh

6.1.1. Pia ting

+ Lop datso 1 : Ciat min, chit vira dén chat
C6 mau vang trang, xam nhat; trén mit chira it dim gach, ré cay.
Am dén bio hoa nude. Trang thai chat vira dén chit.
Bé day 16p thay ddi tir 10.5 dén 11.0m.
Dic trung co 1y trung binh cua I6p dat nhu sau

Pic trung co 1y trung binh cta lép dat nhu sau

- B am ty nhién, W (%) =19.5
- Dung trong tu nhién, vy (g/cm?3) =1.932
- Dung trong kho, v, (g/cm?®) =1.618

- Dung trong day néi, ya, (g/cm?) =1.011

- Ty trong, A (g/cmd) = 2.65

- Hé s6 rdng tu nhién, €, =0.637

- Hé s6 nén lan, a;., (cM¥kG) =0.009

- Modul bién dang, E (kG/cm?) =143.9
- Lyc dinh két, C (kG/cm?) =0.009
- Goc ndi ma sat, ¢ (d0) = 32022’

- N30 (SPT) =26

+ Lép datso 2 Cat bui, chiit vira

Co6 mau xam nhat, xam den. Bao hoa nudc. Trang thai chat vura.

Bé day 16p trung binh 6.0m.

Dic trung co 1y trung binh cua 16p dat nhu sau :
- Do am ty nhién, W (%) =24.6
- Dung trong tu nhién, yw (g/cmd) =1.904
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- Dung trong khd, yc (g/cm?d) =1.529

- Dung trong day néi, yan (g/cmd) =0.955

- Ty trong, A (g/cm?) = 2.66

- Hé s rdng tu nhién, & =0.738

- Hé sb nén lan, a1-2 (cm¥kG) =0.013

- Modul bién dang, E (kG/cm?) =111.0
- Lyc dinh két, C (KG/cm?) =0.018
- Goc ndi ma sat, ¢ (d0) =30°21’
- N30 (SPT) =19

+ Lép datsé 3 : Sét, déo mém

C6 mau xam den 14n it vo so dc.
Bio hoa nudc. Trang thai déo mém. Bé day 16p thay d6i tir 8.3 dén 9.0m.

Dic trung co 1y trung binh cua I6p dat nhu sau

- D6 am ty nhién, W (%) =38.1
- Dung trong tu nhién, yw (g/cmd) =1.821
- Dung trong khd, vc (g/cmq) =1.319
- Ty trong, A (g/cmd) =2.69
- Hé sb rdng ty nhién, &o =1.039
- Gid1 han nhao, Wi (%) =45.0
- Gidgi han déo, Wp (%) =26.2
- Chi s6 déo, Ip (%) =18.8
- Hé s6 nén 1un, a1-2 (cm?/KG) =0.048
- Modul bién dang, E (kG/cm?) =51.6
- Lyc dinh két, C (KG/cm?) =0.142
- Goc ndi ma sat, ¢ (d0) =7°1
- N30 (SPT) = 06
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+ Lop datso 4 : A cat, déo
C6 mau xam nhat. Bdo hoa nudc. Trang thai déo.

Bé day 16p thay doi tir 1.5 d&én 1.7m.

Dic trung co 1y trung binh cua 16p dat nhu sau :

- D6 am tu nhién, W (%) =21.9
- Dung trong tu nhién, yw (g/cm?) =1.922
- Dung trong khd, yc (g/cm?d) =1.577
- Ty trong, A (g/cmd) =2.68
- Hé s6 rdng tu nhién, o =0.697
- Gi6i han nhao, Wi (%) =25.3
- Gidi han déo, Wp (%) =18.7
- Chi s6 déo, Ip (%) =6.6
- Hé s6 nén 1un, a1-2 (cm?/KG) =0.021
- Modul bién dang, E (kG/cm?) =89.9
- Lyc dinh két, C (KG/cm?) =0.131
- Goc ndi ma sat, ¢ (d9) =18°23'
- N30 (SPT) =11
+ Lép datso 5 : Cit thd vira dén thd, chit dén rat chat

C6 mau xam nhat. Bio hoa nudc. Trang thai chat dén rat chat.
Bé day 16p thay doi tir 8.8 dén 10.2m.

Dic trung co 1y trung binh cua 16p dat nhu sau

- Do am ty nhién, W (%) =17.6
- Dung trong tu nhién, yw (g/cmq) =1.983
- Dung trong kh, yc (g/cmd) =1.675

- Dung trong day néi, yan (g/cmd) =1.047

- Ty trong, A (g/cm?) = 2.64

- Hé s rdng tu nhién, & =0.582
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- Modul bién dang, E (kG/cm?) >400.0
- Lyc dinh két (theo TCVN 9362:2012), C (kG/crm?) = 0.000
- Go6c ndi ma sat (theo TCVN 9362:2012), ¢ (d0) > 38°00’
- N30 (SPT) = 64
+ Lép datsé 6 : A sét, nira cirng
Co6 mau xam vang. Trang thai ntra cirng

Bé day 16p thay doi tir 1.2 dén 1.8m.

Dic trung co 1y trung binh cua 16p dat nhu sau

- Do am tu nhién, W (%) =26.0
- Dung trong tu nhién, yw (g/cm?®) =1.944
- Dung trong khd, yc (g/cm?d) =1.544
- Ty trong, A (g/cmd) =271
- Hé s6 rdng tu nhién, o =0.753
- Gid1 han nhao, Wi (%) =37.2
- Gigi han déo, Wp (%) =23.3
- Chi s6 déo, Ip (%) =14.0
- Hé s6 nén 1un, a1-2 (cm?/KG) =0.024
- Modul bién dang, E (kG/cm?) =136.0
- Lyc dinh két, C (kG/cm?) =0.223
- Goc ndi ma sat, ¢ (d9) = 16°46'
- N30 (SPT) =29
+ Lép datso 7 : A cat, ctrng

C6 mau xam trang. Trang thai cang.

D4y la san pham c6 ngudn gbc phong hoa cua ting da bén dudi.
Bé day 16p thay doi tir 5.5m (LK1) dén Ién hon 7.5m (LK2).
Dic trung co 1y trung binh cua 16p dat nhu sau

- D6 am ty nhién, W (%) =16.5
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- Dung trong tu nhién, yw (g/cm?) =2.021
- Dung trong khd, yc (g/cm?d) =1.729
- Ty trong, A (g/cmd) =2.69
- Hé s rdng tu nhién, & =0.553
- GiGi han nhdo, W (%) =25.1
- GiGi han déo, Wr (%) =185
- Chi sé déo, Ip (%) =6.7
- Hé s6 nén 1un, a1-2 (cm?/KG) =0.016
- Modul bién dang, E (kG/cm?) =259.7
- Luc dinh két, C (KG/cm?) =0.206
- Goc ndl ma sat, ¢ (d9) = 26°39’
- N30 (SPT) >56
+ Lép datsé 8 : Pa granit phong héa manh

C6 mau xam xanh 16m dém trang; da bi phong hoa manh, nut né nhiéu.
Lop da nay moi chi gap ¢ 16 khoan LK2 & @6 sau 43.0m.
6.1.2. Ddnh gid nén dit

Bang 6. 1 DPanh gi4 nén dat

10>Nspr Pit yéu
10<Nsp7<30 Dit trung binh
30<Nspr<50 Pat t6t
Npr>50 Dit rat tot

Lép 1: ¢6 chi sb SPT: 26 bua, 1a 16p dat trung binh, pht hop dat moéng, nhung trong
truong hop moéng coc nén khong thé dit mong tai 16p nay.

Lép 2: C6 chi s6 SPT: 19 bua, 1a 16p dat trung binh, phii hop dit méng, nhung trong
truong hop moéng coc nén khong thé dit mong tai 16p nay.
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Lép 3: C6 chi s6 SPT: 6 bua, thuoc nhom dét yéu, 16p nay khong phu hop dit mong.

Lép 4: ¢o6 chi s6 SPT: 11 bua, 13 16p dét trung binh, phu hop dit mong, nhung trong
truong hop mong coc nén khong thé diat mong tai 16p nay.

Lép 5: ¢6 chi sb SPT:64 bua, thuéc nhom dat rat tt, phu hop dit mong tai 16p dat nay.

Lép 6: Co chi s6 SPT: 29 bua, 1a 16p dét trung binh, phu hop diat mong, nhung trong
truong hop mong coc nén khong thé diat mong tai 16p nay.

Lép 7 : Co chi sb SPT: >56 bua, thudc nhom dat rat tot, phu hop dit mong tai lop dat
nay.

Két Luan : B tri chiéu dai coc dén 16p dat th 5 1a hop 1.

6.1.3. Lwa chon gidi phap mong

Co s& chinh dé lya chon giai phap nén méng dua trén:

+ Piac diém cong trinh va tai trong tac dong 1én méng cong trinh.

+ Tinh hinh phén 16p, chiéu day cac 16p dat va tinh chat ting 16p dat.

Trong thuc té xay dung hién nay mong cong trinh duwgc chia 1am 2 loai chinh 1a mong

nong va mong sau.
6.1.3.1. Mong nong

Mong nong (trén nén thién nhién hodc nhan tao) thuong duoc sir dung cho cac cong
trinh c6 tai trong 1én méng khong 16n (4p dung cho cac cong trinh thip hon 7-8 tang) xdy

dung trén cac nén dat co cac 16p dat tot du day ndm phia trén.
Mong ndng cd nhitng loai co ban sau day:
+ Mong don dudi cot hoac tuong két hop véi hé giang mong.
+ Moéng bang (thuong bé tri giao nhau) dudi cot hodc dudi tuong.
+ Mong bé (c6 suon hoac khong co suon).
Lya chon moéng nong trén nén dat yéu thuong phai két hop voi viéc xir Iy nén.
6.1.3.2. Mong sau

Mong sau thuong dugc st dung cho cac cong trinh c6 tai trong 1én méng 16n (thong
thudng nha cao hon 8 tang) hoic cong trinh chiu tai trong ngang 16n va 16p dat tot nam
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dué6i sdu. Méng sau dugc sir dung chi yéu 13 mong coc. Phu thude vao vat liéu, coc c6 thé
1a coc gd, coc thép, coc bé tong cbt thép (BTCT),...

Phu thudc vao cong nghé thi cong, coc bé tong cdt thép c6 thé dugc chia ra loai coc
duc sén (déng, ép) va coc dd tai chd (coc khoan nhoi).

6.1.3.3. Coc ép

Néu dung méng coc ép (ép trude khi dao dat) c6 thé cho coc dit vao 16p dat 6,viéc ha
coc s& gip kho khin khi can xuyén vao 16p 2,3,4,5 ¢6 chiéu sau 16n,c6 thé phai khoan dan
Uu diém: 1a gia thanh ré, thich hop véi diéu kién xay chen, khong gay chan dong dén
cac cong trinh xung quanh. D& kiém tra chat lugng cua timg doan coc duoc thir dudi luc

¢ép. Xac dinh dugc strc chiu tai cia coc €p qua lyc ép cudi cung.

Nhwoe diém: kich thude va stc chiu tai cua coc bi han ché do tiét dién coc, chiéu dai
coc khong c6 kha niang mé rong va phat trién do thiét bi thi cong coc bi han ché hon so véi
céc cong nghé khac ,thoi gian thi cong kéo dai hay gap do chdi gia khi dong. V&i qui md
cong trinh s€ gap khong it kho khan

6.1.3.4. Coc khoan nhoi

Neéu dung méng coc khoan nhoi, c¢o thé dat coc 1én 16p cat tho 1an cudi soi tuy thudc
vao diéu kién can bang suc chiu tai cua coc tinh theo cuong dg vat li€u coc va tinh theo
cuong do dat nén.

Uu diém : Co thé tao ra nhirng coc c6 dudng kinh 16n, do d6 sirc chiu tai cua coc kha
cao.Do cach thi cong, mdt bén cua coc nhoi thuong san sui, do d6 ma sat gilra dat va coc
no6i chung co tri s6 1én hon so véi cac loai coc khac. Tdn it cbt thép vi khong phai van
chuyén coc. Khi thi cong khong gay ra nhitng chin dong 1am nguy hai dén cac cong trinh
1an can. Néu dung coc nhdi thi diéu kién mo rong chan coc twong d6i dé& dang hon.

Nhuwoc diém : Kho kiém tra chat luong coc. Thiét bi thi cong twong d6i phire tap.Cong
truong dé bi ban trong qua trinh thi cong.

Két luan: Cong trinh c6 14 tang noi, ¢ nhip khung I6n nhat 17m, tai trong ngang va
dung truyén xudng chan cot twong dbi 16m, dia chat khu vuc xay dung cong trinh yéu nén
giai phap méng hop li, dam bao vé mit ky thuat ciing nhu hiéu qua kinh té 1a giai phap
mong coc khoan nhdi.

6.2. Panh gia cac chi tiéu vat li ciia nén dat
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56.2.1. Cdc gid thuyét tinh todn

Viéc tinh todn méng dya trén tiéu chuan TCVN 10304:2014 — Mong coc - Tiéu chuan
thiét ké.

Tai trong ngang hoan toan do céc 16p dat tir day dai trd 1én chiu khi chiéu siu chon dai
dam bao chiéu sau chon dai tdi thiéu, do d6 coc bé tong ) thép chi chiu nén hodc kéo.

Dai coc duge xem 14 tuyét dbi ctng khi truyén xudng coc.

Tai trong ctia cong trinh qua dai coc chi truyén truc tiép xubng coc chir khong truyén
qua cac 16p dat nam giira cac coc tai mat tiép giap vdi dai coc.

Khi kiém tra cuong do cua dat nén va tinh Iin cho moéng coc thi ta xem mong coc va
phan dit xung quanh coc nhu mot khdi mong quy ude. Vi vy viée tinh toan mong khoi
quy udc ctia mong coc dugce tinh toan nhu méng nong trén nén dat ti nhién (boé qua ma sat
ctia khdi mong quy wdc, nén mo men tinh toan tai ddy khdi méng duoc lay gan bang véi

gia tri mo men tai day dai cong vdi gia tri mo men cua tai trong ngang gay ra.
6.2.2. Xdc dinh tdi trong truyén xuéng mong
- NOoi lyc tinh toan tai chan cot gom :
+ N : luc doc theo truc oz
+ Mx: md men udn quanh truc ox.
+ My™:mé men ubn quanh truc oy.
+ Qx™lyc ngang theo truc ox.

+ Qv™lyc ngang theo truc oy.
- Theo kinh nghiém, ta thuong dung cac cip to hop noi luc sau day dé thiét ké mong

coc :
(Niax

Mtt

X

+ Cap noi lyc 1: Luc doc I16n nhat: { Mt
tt

X

tt

\ Q)
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( Ntt r Ntt
Miinax M
+ Cap noi lyc 2 va 3: Momen 16n nhat: { M hoac < My ax
)L;t ;t
L Q)t;t k Q;f}t
((N® ((NE
MLt MLt
+ Capndi luc 4 va 5: Luc ngang 16n nhat: ~ { My" hoac { My
xmax x
Q) \Qmax

Trong tinh toan méng coc, ta thuong chon cap té hop 1 (luc doc 16n nhat) dé tinh toan

va thiét ké moéng coc, sau d6 ldy cac cip ndi luc con lai dé kiém tra.

6.2.2.1. Tai trong tinh todn

Tai trong tinh toan duoc dung dé tinh toan theo trang thai gii han 1.

Bang 6. 2 To hop noi luc tinh toan tai chan cot

; Ntt Mxtt Mytt Qytt tht
Tén cot To hop
(kN) (KN.m) (KN.m) (kN) (kN)
M1 TH8-( Nmax) 7451,3 -261,54 275,54 256,79 133,57
M2 THO-( Nmax) 6380 254,84 61,7 -259,4 54,4

6.2.2.2. Tdi trong tiéu chudn

Tai trong tiéu chuan dugc dung dé tinh toan theo trang thai gi6i han II , dugc xac dinh

bang cach 14y tai trong tinh toan chia cho hé s6 vuot tai n=1.15

Bang 6. 3 T6 hop noi luc tiéu chuan tai chan cot

) N tt M Xtt M ytt tht Qytt
Tén cot To hop
(KN) | (KN.m) | (kN.m) | (kN) (kN)
M1 TH8-( Nmax) 64794 | -227,4 | 239,6 | 223,29 | 116,15
M2 TH9-( Nmax) 5547,8 221,6 53,65 | -225,56 | 47,3
6.3. Thiét ké méng M1
6.3.1. Chen vit ligu
Bé tong coc B30 c6 : Ry =17 MPA ; Ryt = 1,15 MPa
94
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Cbt thép chiu luc dung CB400V : Rs= 350MPa ; Rsw = 280 MPa
Cét dai dung CB240T : Rs = 210 MPa ; Rew = 170 MPa
6.3.2. Chon so b kich thwéc tiét dign coc

Coc khoan nhdi chon kich thuéc coc so bd D800, cét thép @18 phu hop véi kha ning

thi céng coc khoan nhéi & nuée ta co:

nd® 1 X (0.8)

A =
¢ 4 4

= 0.5026 (m?)
Chiéu dai coc: Dua trén co so tai trong truyén xudng moéng va diéu kién dat nén, véi
yéu cau mili coc phai dat trong 16p dat chiu luc tét nén ta cho miii coc cdm vao 16p dat 6.
Chiéu dai coc tinh toan nhu sau: Leoc = L1+ L2+ Lit+ Lmai
Trong do:
L1 - chiéu dai doan coc bi dap bo , lay thép ngam vao dai.
Chon L1 =25 ® = 25.18 = 450 mm = 0,45 (m)
L2 - chiéu dai doan coc ndi vao dai, chon L2 = 0,15 (m).
Lt— chiéu dai tinh todn cua coc,tinh tir mép dai dén cao trinh chén coc.
Le =34 (m)

Lmai - chiéu day doan 16p bé tong bao vé dau coc. Chon 5 (cm)
= Lcoc = 0,45 + 0,15 + 34+ 0,05 = 34,65 (M)

Cot thép doc chiu luc chon 12918 c¢6 As = 30,54 cm?,

A; 30,54
E,. 5026

Umin = 0,4% < u = x 100% = 0,6%

6.3.3. Chon kich thuwdc dai

Khoang céach gitta 2 truc tim coc bd tri theo phuong canh dai 1a >2,5D véi D duoc
chon 14 0,8m nén 3D = 2,4(m).Chon 2,4 (m).

Khoang cach tir tim coc nim ngoai cung dén mép dai dugc chon véi diéu kién 16n
hon hoic bang 0,7D = 0,7.0,8 = 0,56(m).Chon 0,65 (m).

Kich thuéc canh dai a cua dai coc dugc chon la: a=0,65.2 + 2,4 =3,7(m).
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Vay kich thuéc dai coc duoc gia thiét 1a axb = 3,7 x 3,7 (m x m).

6.3.4. Chon chiéu siu chén dai

Str dung tai trong tinh toan cua td hop bd sung dé tinh toan: Qmax = 256,79 (KN)

Chon gia thiét 16p dat 1 1a Iop dat dat day dai coc ta c6 v = 18,95 (kN/m?) 1a dung
trong cua 16p dat thir nhat va ¢ = 32°22° 1a goc ndi ma sat trong cua dat.

Chiéu sdu dit day dai coc duoc lra chon théa mén gia thiét tha nhit: toan bo tai
trong ngang tac dung 1én moéng coc do dat tir day dai tré 1én tiép nhan.

Vi vay, 4p luc ngang cua dat tac dung 1én dai coc (ap luc bi dong) can bang voi tai
trong ngang tac dung 1én dinh dai . Diéu kién h > 0,7 hmin.

Tacé YH = Qt = 256,79(kN)

2YH 2.256,79
hmin = tg(45 — @/2). % = tg(45 —32,22/2). | 5=—=149(m)

0,7hpin = 1,043 (m), chon h=1,5(m)
6.3.5. Sirc chju tdi ciia coc khoan nhai

6.3.5.1. Surc chju tai theo vat liéu
Strc chiu tai cuc han cua coc dugc xac dinh theo cong thuc:
Roym = @(m1.m2. ARy + AR;)
Trong do:

@: 1ahé s6 ubn doc cua coc , voi mong coc dai thap , coc xuyén qua cac 16p dat khac nhau
layp = 1

m1 — hé s diéu kién lam viéc,ddi véi coc nhdi bé tong qua éng dich chuyén thang ding
ml =0,85.

m2 — Hé s6 diéu kién lam viéc ké dén anh huong cia phuong phap thi cong coc. m2 =
09

A,: dién tich tiét dién coc. 4, = 0,502 — 3,05 X 1073 = 0,498(m?)

R,,: cuong do chiu nén tinh toan ctia bé tong coc.

Ay dién tich cdt thép trong coc : As = 3053,62 (mm?)

R;: cudng d6 chiu nén ciia cdt thép.

Strc chiu tai caa coc theo vat liéu trong giai doan lam viéc:
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Rewm = @(A,R, + AgR;) = 1(0,85.0,9.0,498 x 17000 + 3,05 x 10~ x 350000)
= 7544 (kN)

6.3.5.2. Strc chiu tdi theo dat nén

Theo muc 7.2.2.1 TCVN 10304 - 2014, sirc chiu tai cua coc theo chi tiéu co Iy cua dat

nén duoc xac dinh nhu sau:

Rc,u(dn) =Y X [ycq X qp X Ab +uX Z(ycf X fl X ll)]
Trong do:

¥. La hé s diéu kién 1am viéc ciia coc trong dat , lay bang 1

Veq Lahé s6 diéu kién lam viéc clia dét dudi mili coc, lay bang 1

¥er La hé so dicu kién lam viéc cua dat trén than coc (tra bang 5 TCVN 10304 - 2014) , lay
bang 0.8

q, La cuong do strc khang cua dat dudi mii coc , tra Bang 7 TCVN 10304:2014 duoc qp =
3695 (kN /m?)

A, La dién tich tiét dién ngang mili coc 4, = 0.502(m?)

u La chu vi tiét dién ngang than coc u, = w X d = m X 0.8 = 2.513(m)

£; 14 cuong do sirc khang trén than coc cua lop dat thir i (tra va két hop noi suy bang 3 TCVN
10304 — 2014)

I; La chiéu dai doan coc nam trong I6p dat thir i, theo quy pham li<= 2m

Dt nén duoc chia thanh cac 16p nho dong chat khong day qua 2m
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Bang 6. 4 Stc chiu tai cua coc theo dat nén

| Lép : L , ¢
to (m) m (KN/m?)

1| Cat 2 35 0.8 50.43 | 80.688

1 2 | Cat Chat 2 5.5 0.8 57 91.2

3 | Cat vua 2 75 0.8 61 97.6

4 | Cat 2 9.5 0.8 64 102.4

5 | Cat 2 11.5 0.8 35.15 56.24

2 6 | Cat Cat but 2 13.5 0.8 36.75 58.8

7 | Cat 2 15.5 0.8 38.3 61.28

7 Sét 0.6 2 17.5 0.8 20 32

8 Sét 0.6 2 19.5 0.8 20 32

3 9 Sét 0.6 2 21.5 0.8 20 32

10 Sét 0.6 2 23.5 0.8 20 32

11 Sét 0.6 0.3 24.65 0.8 20 4.8

4 12 A cat 1.7 25.65 0.8 61.62 | 83.8032

13 Cat 2 27.5 0.8 89.4 | 143.04

14 Cat 2 29.5 0.8 922 | 14752

5 15 Cat 2 31.5 0.8 95 152

16 Cat 2 335 0.8 97.85 | 156.56

17 Cat 0.8 34.9 0.8 99.85 | 63.904

TONG 1427.835

Strc chiu tai caa coc theo chi tiéu co 1y:

Rc,d =

Rey _

Rc,u(CL)

5443,05

Yk

1,75

=Y X [ch X qp X Ap +UXZ(VCfoi Xli)]
=1x[1x%x3695x 0,502 + 2,513 x 1427,84] = 5443,05 (kN)
-Vay stc chiu tai cho phép ctia coc theo chi tiéu co 1y dat nén la:

= 3110 (kN)

6.3.5.3. Surc chju tai thiét ké cua coc
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Strc chju tai cua coc theo cuong do vat ligu: R,y = 7544 (kN)
Swc chiu tai caa coc theo dat nén: R., = 3110(kN)
= Pirgy = min (R Req) = 3110 (kN)

6.3.6. Bé tri va xdc dinh kich thwéc dai coc

ZNtt
Rtk

S6 luong coc trong dai duoc xac dinh theo cong thirc sau: n = B x

+ Y Nt Tong tai trong thang dung tinh toan tai day dai
+ I XNY=N"*+ny, Fql

V6i : Fq 1a dién tich so bo day dai: Fa = 3,7.3,7 = 13,69 (m?)
¥ 13 dung trong trung binh gitta vat liéu lam moéng va dat nén
Yo = (20 — 22) KN/m3, 14y yw = 20 (KN/m?)
h 12 chiéu sau choén dai, h=1,5m

YNt = Nt +n.y,,.Fy.h = 7451,3 + 1,1.20.13,69.1,5 = 7903,1 (kN/m?)
+ B :hé s xét dén do moment, chon f = 1,4

Bang 6. 5 Tinh s6 luong coc cho méng M1

Nttmax Rk Nc Ne,chon
Mong B
(kN) (kN) (coc) (coc)
M1 7903,1 3110 1.4 3,3 4

Bo tri coc trong dai

Khoang cach tir tim coc goc va bién dén mép ngoai dai: 0.65(m)
Khoang cach gitta cac coc theo phuong X: 3d = 2.4(m) — L = 3.7(m)
Khoang cach gitta cac cot theo phuong Y: 3d = 2.4(m) —» b = 3.7(m)
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Hinh 6. 1 Mat bang bé tri coc khoan nhdi méng M1
6.3.7. Kiém tra phdn lwc ddu coc

- biéu kién kiém tra: {x{max = Faw

Jmin
- Chiéu cao dai duoc gia thiét ban dau ha = 1.5m.
- Trong lugng tinh todn cua dai:

N; = ny,.Fyhy = 1,1 X 25 % (3,7 x 3,7) X 1,5 = 564,7 kN
Voi:
+ Fg (m?) : dién tich dai moéng
+ vpt = 25(KN/m?) : trong luong riéng ctia bé tong
- Chuyén céac ngoai lrc tac dung vé day dai tai trong tAm nhom coc (trudng hop nay
trung véi trong tam dai).

- Tong luc doc va tong mémen gy ra & cao do day dai coc:
+ YN = Nit + NIt = 7451,3 + 564,7 = 8016 kN
+ MY = MY + QY x hy = 261,54 + 256,8 X 1,5 = 646,74 kN.m
+ ZMf,t = Mf,t + QI X hy = 275,54 + 133,57 X 1,5 = 475,895 kN.m

My.y; My .x;
o2 tsn 2

i=1Yi i=1%i

- Tai trong tic dung Ién coC : N; = % +
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Ni,max =E+Mx1-1)7max Myr-lxmax

DY 7D Y i

8016 646,74.1,2 475,895.1,2
~ 74 T s576 ' 576

ﬂ Mx-ymin My'xmin

= 2234,1 kN

Ni,min = n t n
Zi=1yl'2 Zi=1xi2
_ 8016  64674.(Z12) 475895.(=12) . .o,y
T4 5,76 5,76 B ’
- Trong do:

+ N: luc doc truyén xubng coc.
+ n: s6 luong coc trong moéng.
+ Xi, Yi: toa do tim coc thir i tai cao trinh day dai.
+ My, My: 1a momen udn , twong Gng Véi truc trong tdm chinh x,y mat bang coc tai cao
trinh day dai.
Njmax = 2234,1 kN < Py = 3110kN
< Kiém tra dicu Kién : (Théa)
N min = 17739 kN 0

6.3.8. Kiém tra diéu Kién dit nén dwéi day miii coc

6.3.8.1. Ap lwc duwéi day khoi méng quy woc
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B1
5
= _ G}lé}
= e @
g

| Bqu=Bl+2ltana |

7 i

Hinh 6. 2 So d6 méng khéi quy wéc M1

Goc ma sat trung binh cua cac 16p dat bao quanh coc:

Z (Pili 961,4
b = T 34,65

Khoang cach tir mép ngoai coc bién dén canh ding ciia mong khéi qui udc:
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28
L'=1, tan% = 34,65 x tan—~ = 4,25(m)

Chiéu dai mong khéi qui wdc:
Ly =b+2L"'=32+2x%x425= 11,7(m)
Chiéu rong mong khéi qui wdc:
By =b'+2L'=3,2+2X%X4,25= 11,7(m)
Chiéu cao khéi mong quy uéc
Hgp, = L.+ 0 = 34,65+ 1,5 = 36,15(m)
Dién tich méng khéi qui udc:
Agu = By Lgu = 11,7 X 11,7 = 136,89(m?)
Khéi lugng dit trong mong khdi qui wéc:
Q4 = AquZyiDi = 136,89 x 332,8 = 45557(kN)
V6i Nyl =yl + vl +vsls + va s + 5005

=9,91x 10,5+ 9,36 X 6 + 8,05 x 8,3 + 9,04 x 1,7 + 10,27 X 8,8
= 332,8 (kN/m?)

Khdi luong dat bi coc va dai chiém chd:
Quc = 14, z Vili + ¥Vae = 4 X 0,502 x 332,8 + 18,95 x 3,7 x 3,7 x 1,5
= 1057,4 (kN)

Khéi lwong coc va dai coc:
Qc = nAyypelc + Wy =4 % 0,502 X 25 X 34,65 + 25 %X 3,7 X 3,7 X 1,5
= 2252,8 (kN)

Téng khéi lugng mong khdi qui wéc:
Qqu = Qa + Q. — Quc = 45557 + 2252,8 — 1057,4 = 46752,4(kN)
+ YNE = Ny + Qg = 64794 + 46752,4 = 53232kN

+ YME, = ME + hy, QX = 227,4 + 36,15 x 116,15 = 4426,2 kNm
+ YMLE, = MY + he, QX = 239,6 + 36,15 x (223,29) = 8311,5 kNm

- Momen chéng udn ciia méng khdi quy uéc:
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By X L2 11,7x11,72
+ W, = T = = 266,9 m3
6 6
Loy XB2 11,7%11,72
+ Wy = qu6 = ” = 266,9 m3

+ Ung suat day khbi mong quy udc:

ZNqu ke M)E(C:{u M}t;((:]u
+ + = 436,59kN /m?
Ay W, W,

tc _—
amax -

ZN tc Mtc Mtc

tc qu xqu yqu 2

= — - = 341,15 kN

O-mm Aqu Wx Wy /m

YNgu 53232
A 136,89

tc _
Oy =

= 388,9 kN/m?
qu

6.3.8.2. Cuong dé tiéu chuan cia dat nén tai day méng khoi quy woéc

Theo muyc 4.6.9 TCVN 9362 — 2012, 4p luc trung binh tac dung 1én nén ¢ dudi day
mong dugc tinh :

th — mimp
kec

(AX By Xy +BXHy Xy +Dxc)

Trong do:
m, 13 hé sb diéu kién lam viéc cua dat nén , lay bang 1.2
m,1a hé s6 dbi voi nha va cong trinh ¢6 so d6 két cau cing véi ty s6 giita chiu dai cia nha , 1ay
bang 1
k..1ahé sb do tin cay, lay bang 1
A, B vaD la cac hé s6 khong thir nguyén ( 1dy theo bang 14 TCVN 9362 — 2012 ) phu thudc vao
tri tinh todn ctia goc ma sat trong
Ta c6: Goc ma sét trong cua dat dudi day méng khéi qui wéc ¢ = 40° =
A=246;B=1084;D = 11,73

¥ 14 trong luong thé tich dat tai ddy mong khéi quy uwéc, y = 10,27 (kN /m?)
y’ 1a tri trung binh cua trong lwong thé tich dat ndm phia trén mili coc

, _Xvi; 991x1054936X6+805x83 +9,04x17+10,27 x 8,8
Y 105+6+83+1,7+88
= 9,4(kN/m?)

=V

¢ :1a luc dinh cta dit du6i mii coc, ¢ = 0 (kN/m?)
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Vay stc chiu tai cua dat nén dudi khdi mong qui uée 1a:

RtC — m
kec

_12x1

2(AX By Xy +B X Hypy Xy +Dxc)

X (2,46 x 8,04 X 10,27 + 10,84 x 36,15 X 9,4 + 11,25 x 0)
= 46634 (kN)
% Kiém tra &ng suit tai ddy méng khéi quy wéc:
o =388,9 (kN/m’) < R, = 46634 (kN/m”)
0= 436,59 (kN/mz) < 1.2xRJ, = 1.2 X = 55960,8 (kN/m®)
ol =314,15 (kN/mz) >0

= Thoéa man diéu kién on dinh dat nén dudi day khéi mong quy wéc.
= Bién dang cua nén dat dudi mong khéi quy wdc 1a bién dang on dinh.

6.3.9. Kiém tra dé lin ciia khoi mong quy wéc

Ung suat do trong luong ban than dat tai ddy mong khéi quy wdc:

Ope = X¥i X hy =y1 X by + ¥, X hy +y3 X h3 +y4 X by +y5 X hs(kN/m?)
0, = 9,91 x 10,5 + 9,36 X 6 + 8,05 X 8,3 + 9,04 x 1,7 + 10,27 X 8,8 = 332,8(kN /m?)
Ung suat gy ln tai ddy moéng khdi quy uéce:

070 = ol — 0y, = 388,9 — 332,8 = 56,1 kN /m?

Ung suat gay ltn ¢ day méng khdi qui wéc :

gl—kOXa

L A DA il A .
ko phu thude vao—; -2 = 22 = 1 tra bang 2.15 tai liéu “Phan tich va tinh toén
Bgu’' Bqu 114

Mong coc”, PGS. TS. V6 Phan

i _
Opt = Opt T Z; Xy

Diéu kién tinh lun trong pham vi nén: o}, >5c¢

Chia dat nén dudi ddy khbi mong quy ude thanh cac 16p bang nhau va bang [1;,>
- P06 ln cia méng khéi quy wdc du’orc tinh theo cong thuc:

- B;
S; = —XO’ XD
l El

i

+f : Hé sb khong thir nguyén iy bing 0.8
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+ E; : md dun bién dang cua I6p dat thir i.
Ta co: op, = 395,6 (kN/m?) = 5.0, = 5.56,1 = 280,5(kN/m?)
Vay thoa do lun tuyét di cho phép.
6.3.10. Tinh todn dai coC
6.3.10.1. Kiém tra diéu kién phd hoai trén mat phang nghiéng
Kiém tra diéu kién choc thung: ¢6 b= 3,7 (m)< bk+2.ho = 1,6 + 2.1,45 = 4,5(m)

= Kiém tra theo cong thirc sau:

b, +b

P <

np

hokR,

b: Canh day dai song song vaéi bk
- bk: Canh cua tiét dién cot song song véi mép cua lang thé choc thung.
- Pnp: tong noi luc tai cac dinh coc nam gilta mép dai va lang thé choc thing.
Pnp = Pmax * Pmin = 2234,1 +1773,9 = 4008 (kN)
- RK: stre chiu kéo tinh toan cua bé tong Rk=1,15 (Mpa).
- k: hé sb phy thudc ty s6 c¢/h0 (tra bang 3.27 sach “Nén va moéng” trang 150).
véi ¢ = 0,6 m 1a khoang cach tir mép cot dén mép hang coc dang xét.
c/ho =0,4trabang k =1,14

1,6+3,7
> .

Ta co6 : 4008 (kN) <

1,45.1,14.1150 = 5037,5 (kN) (thoa)

6.3.10.2. Kiém tra diéu kién choc thiing
Theo diéu kién nay ngudi ta cho rang néu moéng bi choc thing thi su choc thing xay ra
theo bé mit hinh chép cut cé cdc mat bén xuat phat tir chan cot, va nghiéng 1 goc 45° so voi
phuong thang ding.
V& thap choc thung thi ling thé choc thung trim qua tit ca cac coc. Nhu vay dai coc
khong bi ¢am thung ty do theo goc ¢ = 459 ma bi dam thing han ché theo goc a < 459.
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Hinh 6. 3 Thap choc thing dai coc M1
6.3.11. Tinh todn cét thép dai coc

Dai coc dugce tinh toan nhu cau kién chiju udn , xem dai 1a ban céng x6n cé mot dau

ngam vao mép cot va dau kia ty do, véi gia thuyét dai mong tuyét dbi cang.
Ngoai luc tac dung 1én dai 1a phan luc dau coc trong pham vi ciia dam cong xon.
Xac dinh mémen trong dai:
Momen tinh cho ca hai phuong : M= z N,L,
Trong do6 :
M : Momen trong dai tai mép cot
N; : Phan lyc dau coc thir i tac dung 1én ban cong x6n
Li : Khoang cach tir lyc dén mép ngam ciia ban cong x6n
Dung gié tri phan luc cta cac coc 2,4 dé tinh toan cot thép theo phuong X.
Dung gié tri phan lyc cia cac coc 3,4 dé tinh toan c6t thép theo phuong Y.
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Hinh 6. 4 So d6 tinh thép mong M1
6.3.11.1. Tinh todn cét thép theo phwong truc X
Tiét dién xét tinh 1a tiét dién chit nhat: b x h = 370 X 150cm
Chon:a=15cm - hy = hy —a = 150 — 15 = 135 cm.
Momen tuong tng Vi mat ngam I-1:

M, = x,P, + x,P, =1 X 2234,1 + 1 X 2234,1 = 4468,2(kN.m)
Tinh céac hé s6

M., 44682x100
%m = R,bhZ 0.9 x 1,15 x 370 x 1352

{=05(1+1-2a,)=05(1+1—2x%0,064) =096

Dién tich c6t thép can thiét:

= 0,064

M,_, 44682 x 100
Yo X Rg x EX hy 0.9 x35x 0,96 x 135

= 109,45 (cm?)

s =
— Chon 300222150 c¢6 A" = 114,03cm?
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6.3.11.2. Tinh todn cét thép theo phuwong truc Y
Tiét dién xét tinh 1a tiét dién chit nhat: b x h = 370 X 150cm
Chon:a=15cm - hy = hy —a = 150 — 15 = 135 cm.
Momen tuong tng voi mat ngam II-11:

M, = y3.P; +y4.P, = 0,8 X 1773,9 + 0,8 x 2234,1 = 2606,64 (kN.m)

Tinh cac hé s6

My 260664 x 100
%m = R,bhZ 0.9 x 1,05 x 370 x 1352

{=05(1+,1-2a,)=05(1+1-2x0,041) = 0,98

Dién tich cot thép can thiét:

A - M;_p, _ 2606,64 x 100
STy, XRyxEXhy 0.9x35x0,98x 135

= 0,041

= 62,55 (cm?)

—> Chon 200223200 c6 A" = 76,02 cm?
6.4. Thiét ké méng M2
6.4.1. Bé tri va xdc dinh kich thwéc dai coc

ZNtt
Rtk

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

+ Y N':Téng tai trong thang dung tinh toan tai day dai ,y N = Nt +
n.¥y - Fa- U
VGi : Fq 1a dién tich so bo déy dai: Fq = 3,7.6,1 = 22,57 (m?)

¥t 12 dung trong trung binh giira vat liéu lam mong va dat nén
Y= (20 — 22) KN/m3, 14y yw = 20 (KN/m?)
h 12 chiéu sau chén dai,h=1,5m
YNt = N + n.y,. Fy.h = 6380 + 1,1.20.22,57.1,5 = 7124,81 (kN/m?)

+ B :hé sb xét &én do moment, chon B = 1,4
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Bang 6. 6 Tinh sb lwong coc

N ax Rk Nc Ne,chon
Mong B -
(kN) (kN) (coc) (coc)
M2 7124,81 3110 1,4 3,2 4

Khoang cach tir tim coc goc va bién dén mép ngoai dai: 0.65(m)

Khoang cach giira cac coc theo phuong X: 3d = 2,4(m) —» L = 3,7(m)

Khoang cach gitra cac cot theo phuong Y: 3d = 2,4(m) - b = 3,7(m)
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Hinh 6. 5 Mt bang b tri coc khoan nhdi mong M2

6.4.2. Kiém tra phdn lwe dau coc

N, < Pax

Y “ n .2 ]
Diéu kién kiém tra: {N max
Tmin

3700

(2)

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

Trong lugng tinh toan cua dai:

Nd = n)/thdhd = 1,1 X 25 X (3,7 X 3,7) X 1,5 = 564’,7 kN

Voi:

vién thuc hién: Poan Van Thién

Huéng dan: TS. Poan Thuy Kim Phuong
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+ Fg (m?) : dién tich dai mong
+ vpt = 25(KN/m?) : trong lugng riéng cuia bé tong
- Chuyén cac ngoai lyc tac dung vé day dai tai trong tim nhém coc (truong hop nay
trung véi trong tam dai).
- Téng lyc doc va tong momen gy ra & cao do day dai coc:
YN = NI + NIt = 6380 + 564,7 = 6944,7 kN
+ YM = M+ Qyf X hy = 254,82 +259,4 X 1,5 = 643,92 kN.m
YME = M + QI X hy = 61,7 + 54,4 X 1,5 = 1433 kN.m

+
- Tdi trong tic dung lén coc : N; = % n Azx.yiz + I\Zy.;z-z
i=1Yi i=1%i
N M,. M,.x
Ni,max = z + xnyma); + yn ma;
_ 6944,7 4 643,92.1,2 4 143,3.1,2 19002 kN
- 4 5,76 5,76 - )
N  MeYmin My Xy,
Ni,min = ;'l' xn mlrzl yn mlrzl
_ 7311 4 643,92.(—1,2) 4 143,3.(—1,2) 15722 kN
4 5,76 5,76 = ,
Trong do:

+ N: luc doc truyén xubng coc.
+ n: s6 luong coc trong mong.
+ Xi, Yi: toa dd tim coc thtr i tai cao trinh day dai.

+ My, My : 1a momen uén , twong ng Véi truc trong tim chinh x,y
mat bang coc tai cao trinh day dai.
% Kiém tra diéu kién : (Théa)

N min = 15722 kN >0

6.4.3. Kiém tra diéu Kién dit nén dwéi miii coc

6.4.3.1. Ap lwc duwdi ddy khoi méng quy wéc
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Nott
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Hinh 6. 6 So d6 méng khéi quy uwéc M2

Goc ma sat trung binh cua cac 16p dat bao quanh coc:

Z (Pili 961,4
b = T 34,65

Khoang cach tir mép ngoai coc bién dén canh ding ciia mong khéi qui udc:
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28
L' =1, tan% = 34,65 x tan—~ = 4,25(m)

Chiéu dai mong khéi qui wdc:

Ly, =b+ 2L =3,2+ 2% 4,25 =11,7(m)
Chiéu rong mong khéi qui wdc:

Bou = b+ 2L'=3,2+2x%x4,25=11,7(m)
Chiéu cao khéi mong quy uéc

Hyp, = L.+ h =34,65+1,5=36,15(m)

Dién tich méng khéi qui udc:

Agu = By Lgu = 11,7 X 11,7 = 136,89(m?)
Khéi lugng dit trong mong khdi qui wéc:

0, = AquZyihi — 136,89 x 332,8 = 45557 (kN)

V6i Y yihi =yihy + v2hy + vshs + vahy + yshs +

=9,91x 10,5+ 9,36 X 6 + 8,05 x 8,3 + 9,04 x 1,7 + 10,27 X 8,8
= 332,8 (kN/m?)

Khdi luong dat bi coc va dai chiém chd:
Quc = 14, z Yihi + ¥Vaq = 4 X 0,502 x 395,6 + 18,95 X 3,7 X 3,7 X 1,5
= 1183,5 (kN)

Khéi lwong coc va dai coc:
Qc = nAyypelc + Wy =4 % 0,502 X 25 X 34,65 + 25 %X 3,7 X 3,7 X 1,5
= 2252,8 (kN)

Téng khéi lugng mong khdi qui wéc:
Qqu = Qa + Q. — Quc = 45557 + 2252,8 — 1183,5 = 46626,3(kN)
+ YNE = Ny + Qg = 5547,8 + 46626,3 = 52174,1 kN

+ TMIE, = M 4 hy, QI = 221,6 + 36,15 X 225,56 = 8375,6 kNm
+ YME, = M + hy, QF = 53,65 + 36,15 X 47,3 = 1763,54 kNm

- Momen chéng udn ciia méng khdi quy uéc:
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By X L2 11,7x11,72
+ W, = T = = 266,9 m3
6 6
Loy XB2 11,7%11,72
+ Wy = qu6 = ” = 266,9 m3

+ Ung suat day khbi mong quy udc:

ZNqu ke M)E(C:{u M}t;((:]u
+ + = 419,13 kN /m?
Ay W, W,

tc _—
amax -

ZN tc Mtc Mtc

tc qu xqu yqu 2

' = -—t- = 343,15 kN

O-mm Aqu Wx Wy /m

YNgw 521741
Ap 13689

tc _
Oy =

= 381,13 kN /m?

6.4.3.2. Cuong dé tiéu chuan cua dat nén tai day méng khoi quy wéc

Theo muyc 4.6.9 TCVN 9362 — 2012, ap luc trung binh tac dung 1én nén ¢ dudi day
mong dugc tinh :

th — mimp
kec

(AX By Xy +BXHy Xy +Dxc)

Trong do:
m, 13 hé sb diéu kién lam viéc cua dat nén , lay bang 1.2
m,1a hé s6 dbi voi nha va cong trinh ¢6 so d6 két cAu cing véi ty s6 giita chiu dai cia nha , 1ay
bang 1
k..1ahé sb do tin cay, lay bang 1
A, B vaD la cac hé s6 khong thir nguyén ( 1dy theo bang 14 TCVN 9362 — 2012 ) phu thudc vao
tri tinh todn ctia goc ma sat trong
Ta c6: Goc ma sat trong cua dat dudi day mong khéi qui uéc ¢ = 40° =
A=246;B=1084;D =11,73

¥ 14 trong luong thé tich dat tai ddy mong khéi quy uéc, y = 11,4(kN/m?3)
y’ 1a tri trung binh cua trong lwong thé tich dat ndm phia trén mili coc

, Xy 991x105+9,36X6+805x83 +9,04x17+10,27 X 8,8
V_ZHi a 105+ 6+83+ 1,7 + 8,8
= 9,4(kN/m?3)

¢ :1a luc dinh cta dit du6i mii coc, ¢ = 0 (kN/m?)
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Vay stc chiu tai cua dat nén dudi khdi mong qui uée 1a:

RtC — m
kec

_12x1

2(AX By Xy +B X Hypy Xy +Dxc)

x (2,46 x 8,04 x 10,27 + 10,84 X 36,15 x 9,4 + 11,25 X 0)
= 46634 (kN)

< Kiém tra &ng suit tai ddy méng khéi quy wéc:
o =381,13 (kN/m”) < Ry, = 46634 (kN/m’)
0= 419,13 (kN/mz) < 1.2xRl, = 1.2 X = 55960,8 (kN/m®)
o' =343,15 (kN/mz) >0
= Thoéa man diéu kién on dinh dat nén dudi day khéi mong quy wéc.
= Bién dang cua nén dat dudi mong khéi quy wdc 1a bién dang on dinh.
6.4.4. Kiém tra @ lin ciia Khoi mong quy wéc
- Ung suat do trong lugng ban than dat tai day mong khdi quy uéc:

Opt = 2NVi X by = y1 X by + ¥, X hy +y3 X h3 + ¥4 X hy + y5 X hs(kN/m?)

991 % 10,5+9,36 x 6 +8,05x8,3 +9,04 x 1,7+ 10,27 X 8,8 = 332,8(kN/m?)
Ul}ng suat gay lan tai ddy mong khoi quy wdc:
ango = o/f — op; = 381,13 — 332,8 = 48,33 kN /m?

- Ung suit gay lan & day mong khéi qui wdc

gl_kO ZO

L A DA e n o .
- ko phu thude vao——; -2 = 22 = 1, tra bang 2.15 tai liéu “Phan tich va tinh toan
Bgu’' Bqu 114

Mong coc”, PGS. TS. V6 Phan

Ope = Ope +2; XY
- Diéu kién tinh Itn trong pham vi nén: o}, >5c¢
- Chia dat nén dudi ddy khdi mong quy ude thanh cac 16p bang nhau va bang [1;,->

- P06 ln ctia mong khéi quy wdc duoc tinh theo cong thic:

E:ﬁ ol

+f : Hé sb khong thir nguyén iy bing 0.8
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+ E; : md dun bién dang cua I6p dat thir i.
Ta c6: o, = 332,8 (kN/m?2) > 5.0 = 5.48,33 = 241,65(kN/m?)
Vay thoa do lun tuyét di cho phép.
6.4.5. Tinh todn dai cocC
6.4.5.1. Kiém tra diéu kién phd hoai trén mdt phang nghiéng
Kiém tra diéu kién choc thung: ¢6 b= 6,1(m) < bk+2.ho = 3,2 + 2.1,45 = 6,1(m)
= Kiém tra theo cong thirc sau:

b, +b
Pup S =5 —- Lo k.Ry

- b: Canh day dai song song vai bk
- by Canh cua tiét dién cot song song véi mép cua lang thé choc thung.

- P téng ndi lyc tai cac dinh coc nim gilta mép dai va ling thé choc

thung.
Pnp = Pmax + Pmln = 1322,9 + 1114,1 = 2437 (kN)

- Rk: strc chiu kéo tinh toan cua bé tong Rk=1,15(Mpa).
- k: hé s6 phu thudc ty s6 c¢/h0 (tra bang 3.27 sach “Nén va mong” trang
150). véi ¢ = 0,5m 1a khoang cach tir mép cot dén mép hang coc dang xét.
c/ho =0,344 trabang k =1,2

3,2+6,1
> .

Ta co: 2437 (kN) <

1,45.1,2.1150 = 9304,65 (kN) (thoa)

6.4.5.2. Kiém tra diéu kién choc thing

Theo diéu kién ndy ngudi ta cho rang néu mong bi choc thung thi sy choc thung xay ra

theo bé mat hinh chop cut c6 cac mat bén xut phat tir chan cot, va nghiéng 1 goc 45° so voi

phuong thang ding.

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

khong bi ¢am thung ty do theo goc ¢ = 459 ma bi dam thuing han ché theo goc a < 459.
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Hinh 6. 7 Théap choc thing dai trén mat phang nghiéng mong M2
6.4.6. Tinh todn cét thép dai coc

Dai coc dugce tinh toan nhu cau kién chiu udn , xem dai 1a ban coéng x6n c6 mot dau

ngam vao mép cot va dau kia ty do, véi gia thuyét dai mong tuyét dbi cang.
Ngoai lyc tac dung 1én dai 1a phan luc dau coc trong pham vi ciia dam cong xon.
Xac dinh mémen trong dai:
Momen tinh cho ca hai phuong : M = Z N;L,
Trong do :

M : Momen trong dai tai mép cot

N; : Phan lyc dau coc thir i tac dung 1én ban cong x6n

Li : Khoang cach tir luc dén mép ngam ciia ban cong x6n
Dung gié tri phan luc cta cac coc 2,4 dé tinh toan cot thép theo phuong X.
Dung gié tri phan lyc cia cac coc 3,4 dé tinh toan c6t thép theo phuong Y.
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Hinh 6. 8 So' d6 tinh thép méng M2
6.4.6.1. Tinh toan thép dai coc theo phuong X
Tiét dién xét tinh 1a tiét dién chit nhat: b X h = 370 x 150cm
Chon:a=15cm - hy = hy —a = 150 — 15 = 135 cm.
Momen tuong tng véi mat ngam I-1:
M, = x,P, + x,P, =1x1900,2 + 1 X 1572,2 = 3472,4(kN.m)
Tinh cac hé sb

_ My 34724%100 o
%m = R.bhz 09 x 1,15 x 370 x 1352~

{=05(1+1-2a,)=05(1+1—-2x0,049) = 0,97

Dién tich c6t thép can thiét:

4 M,_, B 3472,4 x 100
STy, XRyxEXhy 0.9x35x0,97 x 135

= 84,2 (cm?)

— Chon 24®22a150 c6 A™ = 91,224 cm?
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6.4.6.2. Tinh todn cot thép theo phwong Y
Tiét dién xét tinh 1a tiét dién chit nhat: b X h = 370 X 150cm
Chon:a=15cm -» hy = hy —a = 150 — 15 = 135 cm.

Momen tuong tng voi mat ngam II-11:
M, =y3.P; +y4.P, = 0,8 X 1572,2 + 0,8 X 1900,2 = 2777,92 (kN.m)

Tinh cac hé s6

My, 2777,92%100
%m = R,bhZ 0.9 x 1,15 x 370 x 1352

{=05(1+1-2a,)=05(1+,/1-2%0,04) =098

Dién tich cot thép can thiét:

= 0,04

A M,_ _2777,92x100
STy, XRyxEXhy 0.9x35x0,98x 135

= 66,65 (cm?)

—> Chon 200222180 c6 A" = 76,02 cm?

Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong
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PHAN II: CHUYEN PE UNG DUNG TIN HQC TRONG XAY DUNG

GVHD: TS. POAN THUY KIM PHUONG
SVTH: POAN VAN THIEN

LOP: 20THXD2

MSSV: 111200091

Xac nhan cua GVHD:
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CHUONG 7: UNG DUNG PHAN MEM REVIT PE MO PHONG KET CAU
CONG TRINH

7.1. Giéi thiéu phan mém

7.1.1. Gidi thiéu so lwgc vé phan mém

Revit 1a phan phém chuyén dung cho BIM duoc hing Autodesk nghién ctru va phat
trién. Pay 13 mot cong cu manh mé& cho phép ban sir dung cac mé hinh thong minh dé hoach
dinh ké hoach, thiét ké va xay dung, quan 1y tda nha va co sé ha tang. Revit hd trg qua trinh
thiét ké da chiéu cho viéc hop tac cung thiét ké. Revit bao gom 3 san pham cét 16i: Revit
Architechture (kién trac), Revit Structure (két cau) va Revit MEP (dudng ong, nude, dién).
La mot trong nhitng phan mém hd tro thiét ké xay dung thong dung va hién dai nhat hién
nay.

7.1.2. Chikc ning ciia phan mém

Phan mém Revit v4i ba hé co ban 1a Revit Architecture, Revit Structure va Revit MEP.
Céc hé co ban nay bao gom céc tinh ning nham hd tro cho thiét ké vé kién truc, k¥ thuat
két cdu va co dién.

Revit Architecture 1a phan mém thiét ké Kién trac manh mé cho cac chuyén gia trong

linh vuc thiét ké Kién triic 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 cta viéc lap dit, va ting
cuodng tinh x4y dung bang cach két ndi thiét ké két ciu v6i mo hinh chi tiét.

Revit MEP gitip cac k¥ su, nha thiét ké, quan 1y vé mang co khi, dién, va hé théng 6ng
nudedén mire do chi tiét cao.

7.2. Phwong phap tinh toan

Autodesk Revit Structure 1 quy trinh coéng viéc tir thép thiét ké sang ché tao, thiét ké
bé tong cot thép chi tiét,... Lam viéc hiéu qua hon, cai thién do chinh xac cua viéc lap dat,
va ting cudng tinh xay dung bang cach két ndi thiét ké két cau véi mo hinh chi tiét.

Mo hinh vat 1y va phan tich; Tao ra mot mé hinh vat 1y cho sy phdi hop va 1ap chiing
tir, va mot mé hinh phan tich két hop cho phén tich ciu truc.

Tai liéu cAu trac: Tao mot tai liéu ciu trac chinh xéac va chi tiét vé thiét ké.
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Phén tich két ciu cho Revit: Thuc hién phan tich tinh va trong luc trén ddm may trong
khi ban lam viéc trong Revit hoac chay phan tich song song. Kham pha va hinh dung cac
két qua trong Revit.

Chi tiét ¢t thép: Tao thiét ké cdt thép 3D. San xuat tai liéu ban vé& cira hang cot thép
véi lich trinh thanh ly.

Mo hinh héa két cau thép: Két ndi mé hinh véi mirc chi tiét cao hon bang cach sir dung
da dang tham sé trong Revit.

Lién két hai chiéu vé6i phan tich: Tich hop két qua phan tich vao qua trinh BIM va lam
viéc trong mot quy trinh lam viéc lap di lap lai.

Lién két véi ché tao két cau: Kha niang tuwong tac gitra Revit va Advance Steel gitip
cung cap mot quy trinh lam viéc BIM lién mach tir thiét ké thép sang ché tao.

Dynamo cho k§ thuat két cau: Dynamo cung cap cho céc k¥ su két ciu cong cu dé phat

trién hé théng két cau duoc ti wu hoa bang cach sir dung logic tinh toan.
7.3. Cac thao tac sir dung phan mém

- Budc 1: Tao hé luai (Grid).

- Budc 2: Tao cao trinh (Level).

- Budc 3: V& két cdu dam, cot, vach.

- Budc 4: V& két cau san.

- Bué6c 5: V& két cdu mong.

- Budc 6: V& két cau thang bo.

- Bué6c 7: V& cac chi tiét thép cho cau kién cot, dim, san, vach, ciu thang, mong. ..

- Bué6c 8: Quan 1y dbi trong va 1ap cac bang théng ké.

- Bu6c 9: Trién khai va xuat ban v& két cau.

7.4. Ung dung phan mém trong do 4n

122
Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RoyalHuyl

&5:_ ol Lsg

[} [ Ve N1 |
DOm0 [ FPEEEE B OoSANE 50 B e
wre Copews  Chaw  Sad Oy Gee Ceuer Ootey Moles  Kabg S She Modd Wedet Phde | o oo 4 Ho =
y: ) ] * T e G 3 Tt e Ones — o-lnu-- u- ra—. /. —
St » s S Mawe Ll Lowwy D Wt e
T e e XA i ewmated BANT A (A X Asam ANe Eoeew X
: P - !
- l F i 'P ﬁ ? | Sy -
:m; D s o S a &
m: ..-—-_---i. j._,_-:- R - (b e
s ]
Yowy PR NSO S W L) £ hiﬂ'_E:
:m: .’.___.{._-;1__._.’_ s.aw- ' e
) D-M b
s B e e s tove P
Thawi 0 FrEracte] Pt XX Dol 1o2es ted Torss hrminy Sww Cagn
ma Il ) wo-_—__“
[ e —p— Graptx ey Omomy
Thnaur i 5S I T i Ve ot b et 1 W
TG L L e S TR Dacyive Tonsand
¥ Hox Paw | 1 || Swnssdmion  %yDwsew
o O S 00 . I
T TR ISNUY! 00N P S S Coee Sererme T e
Auabrnat Moas o ,  #
- i SRR g
= Pwywmes it ey Do PoRCE S JORCR X '._L__‘l_ S Pas [ i
Rex [ | 5—9
o e |
o A ) —
st Amnees Top o
1 S By SeTe "'_‘ﬂ'—‘ﬂ"';"r'-_ T e
I.!m - - 4 3 (] ai
SO avne =t . —_— o el e Soume s o
& B forias e T T
Lo sl s o o
— e BEGLRRVO8E - | Smes puts .

Hinh 7. 1 Tao cao trinh

AU ST - [T R TR R

& ¢
At L g

!® & b avnn T o % v e a.‘,g
on_ @ 5ou toonnme 1 b+ [l Ouint foms = Cuen Sy e gy [ e Tog b Tt trn T e s Sobd 14
e e . am-— e e Wipmn g s - ° Etwmtip ER
Dwwmn » M- . e et S
Mumtnen awen XA W Smed GTMor xR AR Asen Awe S %
-Jr_(v—mh -
| S E e :
A LY
e LS A TR | 18 Fae Type
rert , o~ e |
) [ | | S
Thaes d - Sii ' 8 wm Y - Iwickoy 8 Rl !
a8t S =@ i ——
e | | ! | | T i
- I ! e ——
Tawa 1 :)‘ | ! I ! ! Wel o D Voo ol wal jum
in: v [ | I [ | e b ,
. . [} 1}
ket A8 L/ B | | | | e ,
S | e —
¢ . ! ! v lower SO S
it I l l I I Ewu-.v- 11
g S A T : o i
P " > T
nm‘”hm‘ e S ‘_.."i":‘*"'__[_‘_—""'_\f) L 1
[7%3 : - : Sompr Tag tp B {
oy St ChacEmad i St
5 b6 0 6 o :
Wan 6 4 1 2 1 T
Seciet |haseg Wan L (‘—' s’ :;m ?l
T Schmt O ot Astoin Osp o

Hinh 7. 2 Tao hé ludi truc

123
Sinh vién thyuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RoyalHuyl

) . “ T ! 1 = 2
LA B o L S T R Y ) P T L | AT <
< M @ % ib:z

= v s Bt @ o Cocemnm [ bepmn + il e T o S L G G s [ n Yy e e e et
e Tiomier Wovpews - Biminwet v o Giogmy| W Ve by 3 g e e T AZ O e

= D v oo FaEs e e
B lameiae R 5 S S R TR P x
o I, vews d p 9
= Srvinas New
il I i . Mratem -
i &l
e l L' 1 e mecting | © (ka
o R ———— - ;
) B ooy - —E— - — @ - —8) T M\ S—|
= o e
it l . l | | Ty ey Sy Ovgnt
Tawin 3 : : ’ ! Ve g v i
Wcw metanon Aot s
:"M‘g" 1 | | ' ' | e, e o
s h (sccimm Mantaw
e o I I | I | Shom Hade e By Dacpaw
) g \ ' \ ' | Come iheme acwen  Sudgrowe
W M Prw Cone o e
» m I I l I l Syven o Sowwwe e |
Srarinnl Muded . . ' ' L A
| T e e ROy e
e iy (s = — = = e R Lo
- i Samgr Ta —
= S S S 1 e et
= ® ® ®@ ® O S —
a Secner (hazeg war eS| i
= bt artam ot Semawnm (g "]

v DO AMED s DN - RESEN Lo

Hinh 7. 3 V& két ciu cot

B - [ L P ‘@ & Sor deasusm B ool S e frewe [ ep— -4
) Darwt @ ox Cocemu [T begmn = Fil Dot g = % ot vy N Tl Lendh B e SR LT S 3 o
Ao tingr T e B Wovpwws - Eimimw R nowe Geaey 00 Vvew by e g ¥ e e - T 3T Ot e an

s » (Nwe et . St Lot 1M L aad
Aemomen ween XA St Tt X AN AWM Awe AW e x
5 vewn (et ]
R lad |
e
Al
- I b |
‘lui - { - : s 'A o
AN —_—— R N — -—8)
w4 \ =
L
s
i
Ty
e
s 0 '
Thoes 1t
Thawi v !
Thas o1
ALTATE
W R Pew
W Cutrg e
= 1DV
Arneical Modut =
o —_— L] -—Al
o mh.:l o o~ - - o
L J_ 3
oty
3 ® ® ©® ® O
& Secces haseg s e
=|-o-—
ratuuasTIe o)
—_— v DA GARS aR3 -

Hinh 7. 4 V& két cAu dim vach

124
Sinh vién thyuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



e ke 1 uB

Lera i ive

.

Omvem O]

Cng Wepen v.]
At 0. 1]

T Chp it ()

Bt e Oam | a000
[sccpeder  Mre
o B
feaienyin b |
L Chinin

| Pagecmn e Otogwre |
e Byvenn  BATI2 I
Laryw Dever TIAE

Thiét ké két cau cong trinh Khdch san RoyalHuyl

o

N B Loves e

e Lo 1o

rewriee O e Ik ey

ot .
Crea vew (

O b w3aee [

Aseuton Cop i

MmarsEisy

T WEGAGEECE Tametds

Hinh 7. 6 V& két ciu cau thang

Sinh vién thuc hién: Poan Van Thién

i
f

125

Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl

REGHG- N L -TB a0\ G-O0E Vv " LT g1 o P M e % s =z 5]
-Aﬁpmununm*mh-.—_mﬂb_wmu - ;
/ r—1 j # bt @ spur Pemenny U Dent irw 13 Sonann Cner - A W [(J ’U,Lu.-u....- "N Vea Forwwre ﬁ’.\ B Dz s ¥
Ayt L s D Dot & o Covnmm T Sy + P Dviet e = T G e B coger [Bterr vy Svwe e L Dimretmet O |
A T e e Bl Conpims = 5l bntien L : T3 Vemie oy O hsr Sy W e . 15 0mn 1N Loy =0
——t . B [ Tt . . Catn 14 L
A twe - et R S A ke A s - A e Wi x &) Argurien x
M Ve
ﬁ-.:‘::‘... | . m e -
A
::;.‘ Sactan Frs MW A iRt e
TANG |
& o ’
rin - P o —
LU
o] - - - - ) N
ey — - Depuy Voss R
e L | () Dt | oww Wb
T i — < (8! P ety Dew Ongeel
Thngh 1 Blie - ' Sy b ten
Thsi y | | e | wone Dugtey Osore [
LT - . | 1y ' M Omrwvene Pt Nk
un.. " -_), | | | l | Wt kA Do L -
Thi U p =t ! = | Dacose Drerre
m._;u ! ! ! M S0 S L #y D yivw
W U | I | I Cokt Sy socann Bargoud
. lc:':“ ' ' ' ' Cons Sowwe -
o m.;_' | | | | Sy Cone Scewe i
S rut e ‘ ' SR ' OV AASVE Dumbit b bee
o e —————— — e = T v~ N Y Rl ¢
L954 Cowty * T - Moy bt Lot o
Povam dudibn (e LT b | L . ~
s s l = n >R oy Dave ' v—
Ll (s} (¢} (1 .'\_2 ] (1) (= ‘
e o
Vot Con Regan Kike
F- Secoes Bawrg oo At ren Dop
lagoren
- Vvt Rangm tee
M chet T 4 T e—— . e tea »
e —— ; P IS TAUMLORi
14 14
1 ~ LA A r
Hinh 7. 7 V& két cau mong
REeHG S qg MASUA G rE Y u-h-un‘u-n-nu-! Y SEe ax
&-mumu——a—-u—um-mwhmnuu—mwm |poT
rl T 0 vassay fewnar 7] Gaom o owe 1 et :) B e vewn - [ g v B Gmcen - B e o
ﬁ' .p‘u-- 8 ferens eadeimm QX Puner iy s ? - it Do v o e G ?;'u: 9 5 E_
It B e Lt B i b B v + Woskw) Isttes ¥t fowt  wwbes
wtt - ey . Serw . R P Crepmrsom Wb
Xt Decaer ) X N L i e T tho & A e ¥ S x
| 3 v .
' . Lo
c v & — er] 10 W 1365 Crey | it e
- e & e — e - Al
- rw B —~e Veow Kae |
sty |
- - ra B —~e Dt Loy o
X - ve . —te Pet rpiy e
Yo @ —o Vit Fang et (vert 1o
s Oraats Owpiey Cosore [
_ o L vl Dacesw Vratan
- ru B -y S 1 L Wy Duphw
va @ —e 1 Ut Cabyns Dot Sm
- ‘ —a ::‘:‘l e
re @ —a tree ‘
= . O W
Zh ' o Cong Moy hibon =
- re & - Armarnn Doo:
r v : —~ b o Amen
% == — -
- - Seyr - L
W Seoes Matwy S e Sacnc fae ]
2 g r— .
T dheA VDt o l-—vohnq- o
] ¢
) rominns PceCl s Miade (Vg awm
...:...... ye Dewaton 0474
ML L. 1
e BEAGAGARHEG RO - elasashi >
0003 T o A, O30, . S0 i & R VELEN O

Hinh 7. 8 3D tong thé két ciu cong trinh

126
Sinh vién thyc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl

REGH G S+ L TN G FE L Seorend Ve JEED | bt - 00 e (118 Lxay | A DR~ - x
-—p-’m,—-.-mmu-un_thmu—n-.“umu—w"«uum”w T

rl Kiw '@ ll ‘ﬁ_ - o 0
[y Mass WH - . & SN,

= -ba--~sc« P2RBONaa Vi

Yowrt * Sppwtem Oweasl ety Ywe  Mwemee o

Aty | Yo oo

Pt B - e X G porcasrt X N5N L iy baww Tt A en At ¥ Nrerre x
e
R |
W ' —
s ) —_— m—— =
1wt
Thwed b
Thwi
Thwi ?
s s
(LT )
unin
Nan
e G e g
T3 67 — 1
AL RTL

& Mo Mew
L Cowe Mew
10 ew

A el Mt

Secww Eows |1]

19
) S 1
Pwvitan dadang ive
e —t
rty
ov?
an
| Seoxer iBeesg oo
g
T SchmA v Onertw o)
B vvern o
[T
dewpw Lony
Aeabavad i oe

- T, Summmiss

ia N L =N, E NR -]

Hinh 7. 9 3D bb tri thép khung truc 2

e BT RO MRS
Cob 1 ol T8 b ahirastes. CT abds. W1 umarentt.

W

I MONGMY X 0 Mraeye x

1T Ve -
V)

I0 Wwer: MONG M1 IRES Tpe
Grighica $

Vo Sca -3

"

Detab Lot Foow
Parts Vurtiny Show Origwuad
st Oy (e Owert [T
Geaphic Onphay Orsons [
Ducgire St
Pom Hides Lees By Drioptse
Do Arwiysss Doghy. Nove

| | oomtia En
Sy Ay i

Esten -

Cop Ve
(e Aepon Vatse
Aregtaton {np
Tu Op Actwve

Scoge o Nore
Secten dea [ ]

Carwrn .
Amadenng Se0 gy [

oyt Moo Cotvograshs

Eye Elevanin 5833
L e TTR

e EHGRGARGCIaORaeTI
it 24T s a1 0 M VAR AN 0

Hinh 7. 10 B6 tri thép dai mong

127
Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cdu cong trinh Khach san RovalHuy 1

CHUONG 8: LAP TRINH CHUONG TRINH TU PONG KIEM TRA SO
LUQNG VA PHAN LOAI CAU KIEN BANG REVIT API

8.1. Muc tiéu va pham vi nghién ciru
8.1.1. Sw can thiét phii xdy dwng chwong trinh tinh

Nganh xay dung co ban dang ngdy mot phat trién ca vé quy mo 1an chét luong da
phan nao dap tmg duoc nhu cau vé nha & va co sd vat chit cho san xuit. Khong nhirng thé,
nhiéu cong trinh c6 tdm voc thé ky ciing duoce xay dung tao nén nhiéu diém nhin trong
khong gian moi truong séng. Pé co duge sy do pha trong xay dung nhu hién nay, chiing ta
khong thé khong nhic dén su hd trg dic luc cua may tinh dién tu.

Autodesk 13 mot trong nhitng hing phan mém tién phong va dang din dau trong viéc
phat trién cac tng dung hd trg cho quy trinh BIM. Trong d6 Autodesk Revit dang ndi 1én
tré thanh mot phan mém khong thé thiéu khi nhac dén BIM.

Revit 1a phﬁn mém manh m&, hd tro dac luc cho cac Kién tric su - KV su, dugc xay
dung dua theo huéng moé hinh cong trinh gan thong tin BIM (Building Information
Modeling), cho phép cac chuyén gia thiét ké nhiing y tudng tir cach tiép can trén mo hinh
phéi hop nhét 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 cic add-ins, tién ich gitp giai quyét cong
viéc ciia chung ta nhanh va hiéu qua hon. Bdi tinh chét cong viéc, du an, quy trinh ctia mdi
cong ty 1a khac nhau nén Autodesk khong thé tao ra qua nhiéu cong cu cho Revit ma chi
tao ra nhitng thir chung cho s6 déng ngudi dung. Vi vay, ca nhan hodc doanh nghiép nao
mudn cai thién viéc xdy dung mo hinh trong Revit doi héi phai st dung cac ngdn ngir 1ap
trinh can thiép sau vao phan mém.

bit biét trong qua trinh tao cac ban ve€ khi st dung phﬁn mém Revit, viéc do kich
thudc cua cac ciu kién van con thuc hién mot cach tha cong, ngudi dung phai thyc hién
thao tac do truc tiép trén mo hinh, chua c6 su tu dong hoa din dén tén kha nhiéu thoi gian
trong viéc nay, chua ké nhirng ban v€ c6 nhiéu ddi tuong nén viéc thuc hién phai 1ap di lap
lai.

Viéc thiét ké “Add-in tu dong dém va loc tiét dién cac cdu kién co ban trén Revit ”
chinh 1a cong cu hd trg viée loc va dém tu dong cac cAu kién co ban nhu:Beam, Column,. ..

trong md hinh Revit ma khong can sir dung thu cong, ngudi dung co thé chon diém can
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xem va st dung cong cu loc va dém doi tuong s€ giup nguoi dung biét tai di€ém can tim co

bao nhiéu ciu kién véi s lugng bao nhiéu, gitp cai thién thoi gian khi xay dung ban vé.
8.1.2. Muc tiéu cin dat dwoc

e Céic van dé can giai quyét:
- Loc va dém ra cac ddi tuong dam,cot can biét trong Revit.
e Giao dién chuong trinh:
- Giao dién ngudi dung can 6 rang, dé sir dung.
- Cho phép ngudi dung chon vi tri can biét d6i twong dé dang.
Véi cac yéu cau vé muc tiéu can dat dwge, tac gia sir dung ngon ngiv C# ciing véi bo
céng cu REVITAPI do Autodesk hé tro dé Idp trinh cdc Add-in cho Revit.

8.1.3. Tong quan vé RevitAPI va Add-in for Revit

a) Tong quan vé RevitAPI

API 13 viét tat cua cum tir Application Programming Interface hay giao dién lap
trinh Gmg dung. API don gian 13 mot cong cu lap trinh ma ban c6 thé ap dung trong qua
trinh 1am viéc. API cho phép ngudi ding va cac nha phat trién mo rong kha nang cua ng
dung hién cé béng cach viét chuong trinh hodac tap 1énh bo sung churc ndng mai cho phén
mém. Revit API cho phép 1ap trinh vién thay d6i truc tiép cac phan tir trong M6 hinh thong
tin toa nha (BIM) hodc truy cap dir liéu dé thuc hién cac tac vu chuyén biét. Hay n6i mot
cach don gian hon Revit API 1a mot giao dién 1ap trinh tng dung do Autodesk cung cap
v6i muc dich can thiép vao qua trinh sir dung Revit bang cac 1énh ngoai.

Céc nha phat trién phan mém dang tan dung Revit API dé tao cac cong cu tiy chinh
ctia riéng ho. Bang cach str dung Revit API, ho c6 thé ning cao sttc manh cta Revit dé cai
thién quy trinh lam viéc va tao ra cac thiét ké toa nha tét hon nhanh hon.

Revit API cho phép nguoi ding tuong tac véi cac ddi twong trong mo hinh Revit,
chéng han nhu dam, cot, ctra di, cira so, 6ng nudc,.v.v... béng cach sur dung ma lap trinh.
N6 ciing cho phép ngudi ding tao cac cong cu dé tu dong hoa cac cong viée trén Revit,
gilip ting toc qua trinh va giam thoi gian va chi phi ciia du an.

b) Tong quan vé Add-in

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

thue thi mot s6 tac vu chuyén biét ma Gmg dung d6 chua hodc khong hd tro.
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Add-in hay Plugin déu c6 nghia 1a mot chwong trinh phu thudc, ban than n6 khong
thé chay doc lap, né st dung cac thu vién DLL, cac 1énh mo, tai nguyén va dir li¢u ctia iung
dung chinh, n6 thuong dugc dung dé tu dong héa mot s6 chudi thao tac c6 dinh huong.

Add-in duoc st dung trong nhiéu tng dung, dic biét trong linh vuc dd hoa, Add-in
duge dung dé vé bang 1énh thay vi bang chudt cho nhiéu ddi tugng d6 hoa phirc tap kho v&
béng chudt hodc tu dong hoa thao tac chinh stra khi cac dbi tuong li€n quan cé su thay
doi,...

Viét Add-in bang nhiéu ngdn ngit khac nhau tiy thudc vao ung dung chinh hd trg.
Trong Revit thi ¢6 2 ngén ngit phd bién dugc hd tro 1a VBA va C Shap (C#). Ding VB.net
hay C# chi khac nhau vé ¢l phap ctia ngdn ngit, 1ap trinh vién c6 thé tiy chon ngon ngit s&
truong ciia minh dé tan dung loi thé.

8.2. Thiét ké co sé dir liéu
8.2.1. Cdc khoi dir ligu dau vao va méi quan hé
Céc khéi dit liéu dau vao ctia bai toan bao gdm:
+ Chon céac d6i twong trén Revit.
+ Danh sach Reference (ID cac phan tir ).
+ Truy xuat timg Element tir Document.
+ Loc dit li€u chi léy dam hodc cot.
+ LAy thong tin tiét dién.

8.2.2. Thiét ké co sé dir ligu ddu vao
8.2.3. Cdc khéi dir ligu ddu ra

- Loc va dém theo loai ciu kién (dém hodc cdt) theo vi tri can biét.
- Thong ké dugc s6 luong theo tiét dién cau kién.
8.3. Phan tich va thiét ké giai thut
8.3.1. Thiét ké gidi thudt tong thé ciia toan by chwong trinh
+ Budc 1: Lay UIDocument va Document tir Revit.
+ Budc 2: Ngudi dung chon nhiéu d6i tuong.
+ Budc 3: Tao dictionary dém section.
+ Budc 4: Lap qua timg ddi tuong:
+L4y Element tir Reference.

+Kiém tra loai (cot/dam).
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+LAy tén tiét dién.
+Cap nhat vao dictionary.
+ Budc 5: Néu dictionary réng — Hién thi “khong c6 phan ti”.
+ Budc 6: Néu co dit lidu: Ghi timg dong: "Tén tiét dién: SO luong".
+ Budc 7: Két thac.
8.3.2. Gidi thudt chi tiét va dwa dir ligu dau vao
Céc dit liu dau vao duoc trich xuét tir du 4n Revit va duoc se‘ip Xép, chon loc thong
tin, tinh toan va dua ra céc dit liéu can thiét dé tao ra cic dimension cho cac d6i tuong.
Dit liéu dau vao : Reference, Element, Dictionary<string, int> sectionCounts
+ Budc 1: Reference: Dung tuong tac truc tiép trén Revit bang cach quét ving
chon nhiéu ddi twong, Tap hop cac phan tir (element) dugc ngudi dung chon
trén mo6 hinh Revit.
+ Budc 2: Element : Kiém tra c6 phai 13 dam hay cot két cau khong,tir d6 luu
thong tin dir li€u.
+ Budc 3: Dictionary<string, int> sectionCounts : Muyc dich luu thong ké timg
loai tiét dién v6i cau triic { Tén tiét dién => S6 luong }.
8.3.3. Gidi thudt chi tiét tit ci cic modul tinh todn
+ Budc 1: Khoi tao doi tuong tai liéu Revit: UlDocument uidoc =
commandData.Application.ActiveUIDocument;
Document doc = uidoc.Document;
° Léy tai liéu dang mé va doi tuong Ul dang hoat dong, 1a budc bt budc trong
moi plugin Revit APL
+ Budc 2: Yéu can nguoi dung can chon dbi tuong (dﬁm hoac cdt):
IList<Reference>pickedRefs=uidoc.Selection.PickObjects(ObjectType.Eleme
nt, "Quét chon cac dam/cot trong vung");
e Giao dién yéu cau ngudi ding quét ving hodc chon nhiéu dbi twong thii cong,
tra vé danh sach cac Reference dén cac phan tir 3 chon.
+ Buéc 3: Khéi tao cau trac dit liéu théng ké : Dictionary<string, int>
sectionCounts=newDictionary<string,int>(StringComparer.OrdinallgnoreCas
e);
e Tao tir dién(dictionary) dé luu.
+ Budc 4: Duyét timg phén tir d3 chon : foreach (Reference r in pickedRefs)

{
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Element e = doc.GetElement(r);

¥

e V6i mdi phan tu, truy xuat doi trong Element tir Reference.

+ Buéc 5: Kiém tra loai phan ti& : if (e.Category != null &&
e.Category.ld.IntegerValue==(int)BuiltinCategory.OST _StructuralColumns)
e Chi xir li néu 14 phan tir ddm hodc cot.
+ Budc 6: Lay tén tiét dién (Section Name) : Pam bao tén tiét dién c6 ¥ nghia va
dé phan loai.
+ Budc 7: Thong ké sb lugng theo tiét dién:
if (sectionCounts.ContainsKey(sectionName))
sectionCounts[sectionName]++;
else
sectionCounts[sectionName] = 1;
e Néu tiét dién da co : ting sb luong.
e Néu tiét dién chua c6 : them mdi vao dictionary.
+ Budc 8: Thong ké s6 lugng theo tiét dién :
If (sectionCounts.Count == 0)
{
TaskDialog.Show("Két qua", "Khong tim thay dam/cot nao trong vung
duoc chon.");

¥

else

{
StringBuilder sb = new StringBuilder();

sb.AppendLine("Dém s luong dam/cét theo tiét dién:");

foreach (var kvp in sectionCounts)

{
sb.AppendLine($" {kvp.Key}: {kvp.Value} dam/cot");

¥
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TaskDialog.Show("Két qua", sb.ToString());
}
e Néu khéng c6 phan tir hop 1¢: thong béo 15i
e Néu co: hién thi bang dém theo tiét dién
+ Budc 9:Tra vé két qua cho Revit: return Result.Succeeded;
e Hién thi két qua.
8.3.4. Gidi thudt két xudt va biéu dién két qua
Vi day 1a cong cu tryc tiép lam thay d6i mo hinh Revit nén khi hoan thanh cong cu
tao dimension, cac dimension s€ hién lén trén man hinh, cling nhu x6a cadc dimension co

trong du an sau khi hoan thanh cong cu x6a dimenison.
8.4. Lwa chon ngon ngir va lap trinh
8.4.1. Lwa chon ngon ngir ldp trinh

C# 1a mot ngdn ngit 1ap trinh hudng ddi tuong duogc phat trién boi Microsoft, 1a phan
khoi dau cho ké hoach .NET ciia ho. Tén ctia ngdn ngit bao gom ky tu thiang theo Microsoft
nhung theo ECMA 1a C#, chi bao gom dau sé thuong. Microsoft phat trién C# dya trén
C++ va Java. C# dugc mié€u ta 1a ngdn ngir c6 dugc su can béng gitra C++, Visual Basic,
Delphi va Java.

C# duoc thiét ké chu yéu boi Anders Hejlsberg kién tric s phan mém ndi tiéng voi
céc san pham Turbo Pascal, Delphi, J++, WFC.

Ngon ngir 1ap trinh C# c6 nhitng dac trung co ban sau:

+ La mot ngdn ngit thuan hudng doi tuong.

+ La ngon ngit kha don gian, chi c6 khoang 80 tir khda va hon mudi may kiéu
dir liéu duoc dyng san.

+ Cung cép nhitng dic tinh hudng thanh phan (component-oriented) nhu 13
Property, Event. C# khong khuyén khich st dung con tré nhu trong C++ nhung
néu ban thyc sy mudn sir dung thi phai danh dau day 1a ma khong an toan
(unsafe).

+ C# c6 bd Garbage Collector s€ ty dong thu gom vung nhé khi khong con st
dung nira.

+ C# di loai bo da ké thira trong C++ ma thay vao d6 C# s& hd tro thuc thi giao

dién interface.
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Mot sb wu diém ndi bat cua C#:

+ Gan giii v6i cac ngdn ngir l4p trinh thong dung (C++, Java, Pascal).

+ Xay dyng dya trén nén tang cta cac ngdn ngit 1ap trinh manh nén thira hudng
nhirng vu diém cua nhitng ngdn ngit do.

+ Cai tién cac khuyét diém ctia C/C++ nhu con tro, cac hiéu ing phu, . . . D& tiép
can, dé phat trién.

+ Pugc sy chong lung cua NET Framework.

Pi kém véi nhitng diém manh trén thi C# ciing c¢6 nhimg nhuoc diém:

+ Nhuoc diém 16n nhat ciia C# 1a chi chay trén nén Windows va c6 cai NET
Framework.

+ Thao tac ddi v6i phan ctng yéu hon so véi ngén ngit khac.

+ Hau hét phai dua vao windows.

Tuy céc nhugc diém nhu vay, tai sao lai lya chon ngoén ngtr C#?

+ C# 1a mot ngon ngir don gidan. C# 1la mgt ngdn ngtr hién dai.

+ C# 1a mdt ngdn ngit manh mé& va mém déo.

+ C# 12 mot ngdn ngir it tir khoa. C# 1a mot ngdn ngir phod bién.

+ C# mang strc manh ctia nhidu ngdn ngit (C++, Java, . . .) Mdi ngdn ngit s& c6
mot thé manh phat trién riéng.

+ Nhung C# dang chimg minh cho thé gi6i thdy no c6 kha ning thay thé mot s6

ngdn nglr khac va tr¢ manh ngdén ngir da nang.
8.4.2. Code ciia tit cd cdc modul

% Code trich xuit d6i twong dam trong du an:

using System;
using System.Collections.Generic;
using System. Text;
using Autodesk.Revit.Attributes;
using Autodesk.Revit.DB;
using Autodesk.Revit.Ul;
using Autodesk.Revit.Ul.Selection;

namespace vThien

{

[Transaction(TransactionMode.Manual)]
public class CountBeams : IExternalCommand

public Result Execute(ExternalCommandData commandData, ref string message, ElementSet
elements)

{
try
{

UIDocument uidoc = commandData.Application.ActiveUIDocument;
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Document doc = uidoc.Document;

// Yéu ciu ngudi dung chon nhiéu déi twong (viing quét)
 IList<Reference> pickedRefs = uidoc.Selection.PickObjects(ObjectType.Element, "Quét chon
cac dam trong vung");

Dictionary<string, int> sectionCounts = new Dictionary<string,
int>(StringComparer.OrdinallgnoreCase);

foreach (Reference r in pickedRefs)

Element e = doc.GetElement(r);

if (e.Category !'=null &&
e.Category.ld.IntegerValue==(int)BuiltInCategory.OST_StructuralFraming)

{

Il Ly tén tiét dién tir e.Name
string sectionName = e.Name;

if (sectionCounts.ContainsKey(sectionName))
sectionCounts[sectionName]++;

else
sectionCounts[sectionName] = 1;

}
}
if (sectionCounts.Count == 0)
¢ TaskDialog.Show("Két qua”, "Khéng tim thdy dam nao trong ving duoc chon.");
glse

{
StringBuilder sb = new StringBuilder(); )
sb.AppendLine("Bém so lugng dam theo tiet dién:");

foreach (var kvp in sectionCounts)

sb.AppendLine($"{kvp.Key}: {kvp.Value} dam");

TaskDialog.Show("Két qua"”, sb.ToString());
}

return Result.Succeeded;
catch (Autodesk.Revit.Exceptions.OperationCanceledException)
return Result.Cancelled;

catch (Exception ex)

{

message = ex.Message;
return Result.Failed;

}
3
}
}

% Code trich xuat ddi tuong ¢t trong du an :

using System;

135
Sinh vién thuc hién: Poan Van Thién Huéng dan: TS. Poan Thuy Kim Phuong



Thiét ké két cau cong trinh Khdch san RovalHuyl

using System.Collections.Generic;
using System.Text;

using Autodesk.Revit.Attributes;
using Autodesk.Revit.DB;

using Autodesk.Revit.Ul;

using Autodesk.Revit.Ul.Selection;

namespace vthien

{

[Transaction(TransactionMode.Manual)]
public class CountColumns : IExternalCommand
{
public Result Execute(ExternalCommandData commandData, ref string message, ElementSet
elements)

{
try

UlDocument uidoc =commandData.Application.ActiveUIDocument;
Document doc = uidoc.Document;

// Yéu cau nguoi ding chon nhiéu ddi twong (vingquét)
IList<Reference> pickedRefs = uidoc.Selection.PickObjects(ObjectType.Element, "Quét chon
cac cot ket cau trong vung");

Dictionary<string, int> sectionCounts = new Dictionary<string,
int>(StringComparer.OrdinallgnoreCase);

foreach (Reference r in pickedRefs)
{
Element e = doc.GetElement(r);
if (e.Category != null && e.Category.ld.IntegerValue ==
(int)BuiltinCategory.OST_StructuralColumns)

string sectionName = e.Name;

if (sectionCounts.ContainsKey(sectionName))
sectionCounts[sectionName]++;

else
sectionCounts[sectionName] = 1;

}
}
if (sectionCounts.Count == 0)
{
TaskDialog.Show("Két qua”, "Khong tim thay cot két cau nao trong vung duoc chon.");
else
{
StringBuilder sb = new StringBuilder();
sh.AppendLine("'S6 lugng cot két cau theo tiét dién:");

foreach (var kvp in sectionCounts)

{
sh.AppendLine($"{kvp.Key}: {kvp.Value} cot");
}

TaskDialog.Show("Két qua"”, sb.ToString());
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return Result.Succeeded;

}

catch (Autodesk.Revit.Exceptions.OperationCanceledException)

{

return Result.Cancelled;

}

catch (Exception ex)

{

message = ex.Message;
return Result.Failed;

¥
}
}

}
+¢+ Code addbutton trong du an :

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading. Tasks;
using Autodesk.Revit.Ul;

using Autodesk.Revit.DB;

using Autodesk.Revit. Attributes;
using Autodesk.Revit.Ul.Selection;
using System.Windows.Media.lmaging;
using System.Configuration;

namespace Tuanl

{
public class addbutton : IExternal Application
{
public Result OnStartup(UlControlledApplication app)
{

string tabName = "DVT";
app.CreateRibbonTab(tabName);

RibbonPanel panel = app.CreateRibbonPanel(tabName, "Addins");

[*PushButtonData btnAutoDim = new PushButtonData(

"Doors",
"dém cira”,

System.Reflection.Assembly.GetExecutingAssembly().Location,

"Tuanl.Doors"

)i

PushButtonData btnelement = new PushButtonData(
"Ly elelement",
"element”,
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System.Reflection.Assembly.GetExecutingAssembly().Location,
"Tuanl.Class1"

)i

*/

PushButtonData btncountbeams = new PushButtonData(
"CountBeams",
"CountBeams",
System.Reflection.Assembly.GetExecutingAssembly().Location,
"Tuanl.CountBeams"

)i

PushButtonData btncountcolumns = new PushButtonData(
"CountColumns",
"CountColumns",
System.Reflection.Assembly.GetExecutingAssembly().Location,
"Tuanl.CountColumns"

);

Uri imagePath = new Uri(@"D:\logo khoabutton.JPG", UriKind.Absolute);
Bitmaplmage bitmap = new Bitmaplmage(imagePath);
btncountbeams.Largelmage = bitmap;

btncountcolumns.Largelmage = bitmap;

/Ipanel.Addltem(btnAutoDim);

/I panel.AddItem(btnelement);
panel.Addltem(btncountbeams);
panel.Addltem(btncountcolumns);

return Result.Succeeded;

public Result OnShutdown(UIControlledApplication app)
{

return Result.Succeeded;
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% Giao dién lam viéc va két qua :
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8.5.1. Ap dung trong thiét ké cong trinh
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Cong cu ho trg viée kiém tra nhanh cac doi tuong khi xay dung ban ve.
Xo6a nhanh cac dimension c6 trong View dang mo.
8.5.2. Két ludn va kién nghi
Cong cu chi méi bude dau loc va dém cac ddi twong co ban trong mo hinh Revit.
Dua trén céc kién thirc d tim hiéu va thong qua du 4n nhé nay, tac gia s& tao ra thém

cac cong cu hd tro cho viée xay dung nhanh mé hinh.
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KET LUAN
Qua viéc lra chon va tinh toan két cau cho cong trinh “Khach san RoyalHuyl1”, em
nhan thiy céng trinh ¢6 quy mé I6n vi phai dam bao yéu cau kién trac va két cau chiu luc
cho cong trinh. Dua vao d6 ma em dwa ra phuong an két cau cho cong trinh 1a:
Phan mong: Dwa vao tai trong tai chan cot va céac chi tiéu co 1y cta dat chon moéng coc
khoan nhoi.
Phan than: Chon hé két ciu khung chiu lrc BTCT d6 toan khéi.

Hé théng cot co kich thudc 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 cong dé khong tranh khoi nhiing sai
sot.

Két qua tinh toan duoc thuc hién dya trén sy tong hop céc kién thirc duoc hoc tir mén
hoc co s& nganh dén cac mon hoc chuyén nganh nhu: Co hoc dat, Co két cau, Két ciu bé
tong cot thép, Nén va Mong, va sir dung phan mém Etabs, Excel.
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