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LOI NOI PAU

Trong bdi canh phat trién nhanh chong cua xa hoi, cac cong trinh xay dung hién dai,
“Cong trinh x4y dyng Xanh” dang ngay cang xuat hién phd bién nhim dap tng nhu cu
vé khong gian sinh hoat, hoc tap, lam viéc va phat trién ha téng do thi. Cung véi do,
nganh xay dung ciing khong ngimg d6i mai, hién dai hoa vé mat ki thuat va cong nghé.
Diéu nay doi hoi doi ngii k§ su twong lai phai c6 nén tang kién thirc virng chic, kha ning
tu duy sang tao va lam cha cac phan mém chuyén nganh dé bét kip voi xu hudng phat
trién chung.

Db an Tt nghiép 12 mot mde quan trong danh ddu budce chuyén minh tir qué trinh
hoc tap 1y thuyét sang viéc van dung kién thirc vao thuc té. Pay la co hoi dé sinh vién
tir tong hop, hé théng hoa toan bo kién thire da tich liy trong sudt qua trinh hoc tap tai
truong; dong thoi rén luyén k¥ nang phan tich, thiét ké, tinh toan va ting dung phan mém
chuyén nganh trong viéc giai quyét cac van dé ki thuat cy thé.

Trong khudn kho dé tai dugc giao, d6 an tap trung vao cac ndi dung chinh sau:

Chuyén dé 1: Thiét ké két cau cong trinh xdy dung;

Chuyén dé 2: Xay dung bd chuong trinh API hd trg b tri va v& tu dong thép dai
mong trén Revit.

Qua trinh thuc hién do an 1a mot thtr thach 16n dbi voi ban than toi. Mic du da nd luc
hét sirc, nhung do con han ché vé kinh nghiém thuc té cling nhu kha nang khai thac phan
mém chuyén sau, nén khong thé tranh khoi nhiing thiéu sot. Kinh mong nhan dugc su
g6p ¥, dinh hudng tir quy thay, c6 dé toi co thé hoan thién hon vé kién thirc cling nhu k¥
ning nghé nghiép.

T6i xin bay to 10ng biét on chan thanh dén quy thay, co trong Khoa Xay dung Cong
trinh Thuy — Truong Pai hoc Bach Khoa — Pai hoc Ba Nﬁng, dac biét 1a quy th?ly, co da
tryc tiép hudng dan va tao diéu kién gitp d& trong sudt qua trinh thuc hién D6 an tot
nghiép nay.

To1 xin tran trong cdm on!

Sinh vién thue hién

Pham Phi Trung



CAM DOAN

T6i xin cam két rang toan bo nodi dung trong D6 an Tt nghiép nay 1 két qua cua
qua trinh hoc tap, nghién ctru va thyc hién nghiém tic cia ban than, dudi sy hudng dan
clia giang vién phu trach. Trong qua trinh thuc hién, toi tuyét d6i khong sao chép hay sir
dung trai phép bat ky két qua, ndi dung hay sb liéu nao tir cic cong trinh hoc thuat khac.
Céc s liéu, két qua tinh todn, mé hinh, ban v& va toan b ndi dung trinh bay trong d6
an déu duoc thuc hién mot cach trung thuc, dua trén co s¢ khoa hoc va tuan thu déy du
cac tiéu chuén, quy chuén hién hanh trong thiét ké va thi cong. T6i ludn tuan thu nghiém
tic cac quy dinh vé liém chinh hoc thuat, khong gian 1an hay sir dung cong cu khong
hop 1€ trong subt qua trinh thyc hién dd 4n. Nhiing tai liéu tham khao va san phém hoc
thuat ctia ngudi khac duge str dung déu dugc trich dan rd rang, dy du va dung quy dinh
vé ban quyén va sé hitu tri tué. D6 an nay chua timg duoc sir dung dé bao vé hoc vi hay
cap bang tai bat ky co sé dao tao nao. Toi xin hoan toan chiu trach nhiém trudc phap
luat va trudc quy dinh cta nha trudng vé tinh trung thuc, ban quyén va tinh nguyén ban

cua toan bd ndi dung trong do an.

Sinh vién thuce hién

PHAM PHU TRUNG
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PHAN I: THIET KE KET CAU CONG TRINH XAY DUNG

CHUONG 1: PAC PIEM KIEN TRUC CONG TRINH
1.1. Nhu ciu déu tw xay dwng cdng trinh

Trong nhitng nam gan day, toc d6 gia ting din sd co hoc tai phudng Hoa Xuén, quan
Cam L¢é dién ra nhanh chong, kéo theo nhu cau hoc tap cuia con em trén dia ban tang
cao. Trudc tinh hinh d6, viéc dau tu xay dung, mo rong hé thong truong 16p 13 yéu cau
cap thiét nham dap ung nhu cau thuc té, dam bao quyén duoc hoc tip trong méi trudng
chat lugng, khang trang va dat chuan.

Du an dau tu xay dung Co s6 2 Truong Tiéu hoc Tran Van Du duoc dé xuét véi muc
tiéu:

+  Tang cudng co s vat chat, mo rong quy mo trudng 16p phi hop véi toc
d6 phat trién dan cu;

+  Pép tmg nhu cau hoc tap cia hoc sinh trén dia ban phudng Hoa Xuan;

+  Nang cao chat lwong day va hoc, hudng t6i dat chuan kiém dinh chat lugng
giao duc theo quy dinh cua B9 Gido duc va Pao tao.

Co s& vat chat hién co trong nam hoc 2023-2024 cua Trudng Tiéu hoc Tran Van Du
tai duong Ping Nhon, phuong Hoa Xuén, quan Cam Lé gdm:

+ Phong hoc 1y thuyét: Tong cong 30 phong, trong d6 c6 21 phong dwoc dau tu xay
dung tir trudc nam 2010 va tan dung cac phong bd mon hién cod dé 1am 09 phong hoc 1y
thuyét.

+ Phong hoc bd mén: Do d3 sir dung tat ca cac phong hoc bd mon dé 1am phong hoc
1y thuyét, vi vy ndm hoc 2023-2024 nha trudng khong c6 phong hoc bd mén phuc vu
hoc tip ciing nhu cong tac kiém dinh chit lwong gido duc (cac phong bo mén di tan
dung g@)m: Vat ly, héa hoc, sinh hoc, tin hoc, ngoai ngir, am nhac, m¥y thuat).

+ Khéi hiéu bo, thu vién, phong hop hoi ddng, vin thu, ké toan, nha da ning, tudng
rao, cong ngd, san truong, nha xe, nha bao vé,... Hién nay do thiéu phong nén truong
tan dung khu vuc sanh tréng tang 1 dé lam phong doan doi.

Nhu ciu mé rong, dé xuat dau tu: Hoan tra cac phong hoc bo mén, cac phong khac
da tan dung tam lam phong hoc va bd sung du cac phong hoc bd méon cho nha truong

dat chuan theo quy dinh, du kién xay dung 9 phong hoc (twong duong 18 16p).
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Phuc vu day hoc cho sb lugng hoc sinh du kién tang trong nam hoc 2024-2025
khoang 180 em (twong duong 04 16p).
= Vay tong s6 16p du kién 1a 22 16p (twong dwong 15 phong hoc).

Duea trén hién trang qud tdi, thiéu hut phong hoc, si sé 16p virgt chudn va nhu cau tang
dadn s6 hoc dwong, viéc diu tw xdy dung Co 56 2 Truwong Tiéu hoc Tran Vin Dw la hét
stee cdn thiét va cdp bdch. Du dn khéng chi gidi quyét tinh trang qud tai hién nay ma
con tao tién dé dé nha truong tung buodc hoan thién co so vat chat, hudng dén muc tiéu
xdy dung moi truong hoc tap chat lwong, hién dai, van minh va hiéu qua.
1.2. Céc tai liéu va tiéu chuén dung trong thiét ké kién tric

- TCVN 8793 - 2011: Trudng tiéu hoc - Yéu cau thiét ké.

- TCVN 8794 - 2011: Trudng trung hoc - Yéu cau thiét ké.

- Luat Xay dyung s6 50/2014/QH11 ban hanh ngay 18/6/2014;

- Nghi dinh s6 06/2021/ND-CP ngay 26/01/2021 ctia Chinh phii Quy dinh chi tiét mot
s6 ndi dung vé quan 1y chat lugng, thi cong xay dung va bao tri cong trinh xay dung;

- Nghi dinh 10/2021/ND-CP ngay 09/02/2021 ctia Chinh phu vé& quan 1y chi phi du
tu xay dung;

- Nghj dinh s6 15/2021/ND-CP ngay 27/9/2021 ctia Chinh pha vé Quan 1y dy an dau
tu xay dung;

- TCVN 4319:2012 Nha va cong trinh cong cong - Nguyén tic co ban dé thiét ké;

- TCVN 5568:2012 Diéu hop kich thudc theo mé dun trong xay dung - Nguyén tic
co ban;

-TCVN 9254-1:2012 (ISO 6707-1:2003) Nha va cong trinh dan dung- Tir vung- Phan
1: Thuat ngtr chung;

- TCVN 9255:2012 (ISO 9836:2011) Tiéu chuan tinh ning trong toa nha - Dinh nghia,
phuong phap tinh cac chi s dién tich va khong gian;

- TCVN 4474 — 1987: Tiéu chuan thiét ké hé thong thoat nudc bén trong;

- TCVN 4513 — 19988: Tiéu chuan hé théng cip nudc;

- TCVN 5502 —2003: Tiéu chuin hé théng cép nudc sinh hoat;

- TCVN 6160:1996: Tiéu chuan phong chay chita chay. Nha cao ting;

- TCVN 6772:2000: Chat luong nudc. Nudc thai sinh hoat. Gii han 6 nhiém cho
phép;
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan s6 2 va Truong THCS Hoa Xuan (GP1)

- QCVN 10:2014/BXD Quy chuan k¥ thuat qubc gia vé xay dung cong trinh dam bao
ngudi khuyét tat tiép can sir dung.

- Quy chuén ky thuat Quéc gia QCVN 02: 2009/BXD vé s6 liéu diéu kién tu nhién
dung trong xay dung.

- QCVN 06:2022/BXD — PCCC: Quy chuén k¥ thuat qudc gia vé an toan chay cho
nha va cong trinh.
1.3. Vi tri, diic diém, diéu Kién tw nhién khu dit xay dung

13.1. Vitri

~

Khu dat quy hoach RS R~

Budng Vén Tién Ding

Hinh 1: Vi tri xay dung cong trinh
Khu dit xay dung thudc Phuong Hoa Xuéan, Quan Cam Lé&, Thanh Phé ba Ning. Khu

dat c6 tir can tiép giap:
+ Phia Bac giap : Puong Pham Duy Tén (B=15,5m);
+ Phia Pong giap  : Pudng khu dat quy hoach trudng THCS;
+Phia Nam gidap  : Pudng Luong Khic Ninh (B=15,5m);
+ Phia Tay giap : Puong Nguyén Quang Lam (B=11,5m).
1.3.2. Piéu ki¢n tw nhién
Hién trang khu vuc c6 nén dja hinh bang phéng, cao trinh thdp hon véi hién trang cao
trinh via hé ctia duong giao thong xung quanh tir 0,15m~0,25m.
Khu vyc du kién quy hoach hién trang 1a dat trong, nguoi dan xung quanh dang tan
dung dé canh tac hoa mau...
1.4. Quy mo cong trinh
1.4.1. Quy moé dw dan
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

- Du 4n dau tu xay dung cong trinh gido duc nhém C, cong trinh Dan dung cap I11.
(Phén cip dua vao bang 2, phu luc IT — Phén cdp cong trinh x4y dung theo quy mo
két cau - Thong tu 06/2021/TT-BXD)

- Thot han st dung: Thot han st dung cong trinh chinh theo thiét ké (cac hang muc
cong trinh dan dyung): tir 50 dén duéi 100 nam.

- Xay méi khdi phong hoc, hd trg hoc tap va cong trinh phy tro v6i quy mé 3 ting

+ 1 tng tum

- Tbng dién tich dit quy hoach: 11.960 m?
1.4.2. Quy moé xay dung

- X4y méi Khéi hiéu b, 16p hoc va phuc vu hoc tip voi quy md 3 ting bd tri: 15
phong hoc, 02 phong hoc b moén (khoa hoc cong nghé va my thuat); cac phong hiu b9,
1am viéc, cac phong hd trg hoc tap va phu tro (hiéu pho, tai vu, y té, cac phong nghi gido
vién, thu vién, doi thiéu nién, tu van hoc duong, truyén théng, ho1 déng su pham...); khu
vé€ sinh, hé théng hanh lang va cau thang bd kém theo. Dién tich xay dung 1.540m2,
téng dién tich san xay dung 4.940m?2.

- H¢ théng tuong rao, céng ngd, nha bao v¢; vinh dirng xe dua don hoc sinh.

- H¢ théng san nén va ha téng k¥ thuét ngoai nha: San chao co, san tap thé duc,
san duong giao thong ndi bd; Cay xanh, tham co; hé théng cap nude, thoat nude, cip
dién, chiéu sang, hé théng PCCC...

1.5. Giai phap kién tric

- Giai phap mait bang:

Nha 03 tang, dién tich xdy dung 1.540m2, tong dién tich san 4.940m2. Giao théng
trén mat bang s dung hanh lang bén gom hanh lang trude rong 2,2m, hanh lang sau
rong 1,2m. B4 tri cac mit bang cong ning chinh nhu sau:

+ Tang 1 gom: 04 phong hoc; 01 phong y t&; 01 phong Tai vy; 01 phong doi thiéu
nién; 01 phong tu van hoc duong hd tro hoc sinh khuyét tat hoa nhéap cong déng; 01
phong nghi gido vién; 01 phong kho; 01 phong may bom; 02 khu v¢é sinh chung; 01
sanh trong da nang; 03 khu cau thang. Tong dién tich 1.540m2;

+ Tang 2 gdm: 06 phong hoc; 01 phong hiéu trudéng; 01 phong khach; 01 phong
truyén théng; 01 phong hiéu pho; 01 phong nghi gido vién; 01 phong doc gido vién; 01
phong doc hoc sinh; 01 kho séch; 01 sanh doc sach; 02 khu vé sinh chung; 01 phong
thiét bi giao duc; 03 khu cau thang; hanh lang trudc sau. Téng dién tich 1.740m2.
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

+ Tang 3 gdm: 05 phong hoc; 01 phong gido vién; 01 van phong; 01 phong dang,
doan thé; 01 phong nghi gido vién; 01 phong thiét bi gido duc; 01 phong hoi dong su
pham; 01 phong bo mén tin hoc; 01 phong bo mén khoa hoc cong nghé va my thuat co
khu chuan bi; 02 khu vé sinh chung; 03 khu ciu thang; hanh lang trudc sau.

+ Tang tum gom: 01 khu ciu thang dau nha co phong k¥ thuit vé6i tong dién tich
47m2.

- Bang quy mo dién tich cac phong cong nang:

STT Loai phong (S lugng | Dién tich (m?)
1 Phong hoc(53m?2) 4 212
2 |Phongyté 1 26
3 Phong tai vu 1 26
4 P‘hAong doi  thicu | 26
nién
Phong tu van hoc
5 . 1 26
duong
6 P'hA(‘)ng nghi gido | 14
vién
Téng 1 7 |Phongkho 1 13
8 Phong may bom 1 12
9 K{m v¢é sinh gido | 17
vién
10 Khu v¢ sinh chung 1 48
11 Cau thang bd 85
12 Sanh da‘nang,A hanh 1035
lang, tudong xay
Tong 1540
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

Tz‘ing 2

1 Phong hoc (53m2) 318

2 Phong hi¢u trudng 32

3 Phong khach 21

4 Phong truyén thong 54

5 Phong hi¢u pho 26

6 P'hA(‘)ng nghi gido 14
vién

7 P‘hA(‘)ng doc giao 53
vién

8 Phong doc hoc sinh 92

9 Kho sach 53

10 Phong thiét bi giao 26
duc

11 Sanh doc sach 101

12 K'lAlu v¢ sinh gido 17
vién

13 Khu v¢ sinh chung 48

14  |Cauthangbd 85

15 Sanh, hanh lang 800

Tong 1740
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

1 Phong hoc(53m2) 265
5 Phx(‘)ng bang, doan 26
thé
3 P.hAong nghi gido 14
vién
4 Phong giao vién 55
5 Khu van phong 53
6 Phong kho 10
7 Phong hoi dong su 134
pham
g Phong bd mon tin 70
. hoc
Tang 3
Phong bd moén khoa
9 hQ~c céngA nghé va 20
my thuat (70)+
phong chuin bi(10)
10 Phong thiét bi giao 26
duc
1 Klju v¢ sinh gido 75
vién
12 Khu v¢ sinh chung 48
13 |Cauthangbd 85
14 Sanh, hanh lang 748
Tong 1639
T?lng P
T
Tum ong 47
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan s6 2 va Truong THCS Hoa Xuan (GP1)
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

- Giai phap mit dtng, mit cit:

+ Tong chiéu cao cong trinh 13 14,10m. Trong d6 chiéu cao nén nha so v&i nén san 1a
0,45m; chiéu cao téng 11a3,9m; téng 2,3:3,6m; Téng tum 3,0m.

+ Giao thong theo tryc ding sir dung str dung 03 cau thang b, chiéu rong vé thang
la 1,6m, 1,8m va 2,1m, dam bao yéu cAu PCCC va thoat nan.

+ Hinh khéi cong trinh gon nhe, da dang vé dudng nét tao thanh nhiéu 16p khong
gian. Mit dung cong trinh duoc thiét ké theo hinh thirc bd cuc dang d6i hién dai, thong
nhat v4i mat bé“mg, st dung cac h¢ cua s0, hé lam nhom chin néng, lan can song thép
két hop lan can x4y gach hoan thién dp gach vi, ting cudng hiéu qua thim m§ cho cong
trinh, déng nhét trong hinh thirc mat dung, tao ra mot téng thé cong trinh chung théng

nhat v6i nhau, phit hop véi tinh chat ciia cong trinh gido duc.
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Hinh 3: Giai phap mat dung cong trinh

1.6. Giao thong trong cong trinh

Vi tri khu vue quy hoach tiép giap truc tiép v6i duong hién trang: phia Tay giap
duong Nguyén Quang Lam; phia Bic giap duong Pham Duy Tén; phia Nam giap dudng
Luong Khéc Ninh, day 1a cac tuyén giao thong chinh tai khu vuec.
1.7. Cac giai phap ki thuat

- B6 tri cac khéi phong hoc can dat vi tri wu tién nhat, truc tiép nhédn anh sang tu
nhién, don gié mat vé mua he, tranh gi6 lua va hang ché gi6 lanh, han ché t6i da anh

huong cua bic xa mat troi huong Tay.
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

- B6 tri cac khdi cong trinh rd rang, yén tinh cho viée giang day va hoc tap, dap ung
nhu cau st dung va quan 1y, dam bao giao thong ndi bo an toan va hop 1y.

- Quy hoach téng mit bang phai phu hop véi cong ning va cac yéu cu vé giao thong
ndi b, kién tric, canh quan.

- bam bao xay dung méi truong dat truong hoc xanh, mang lai moéi truong xanh,
sach, dep, tao khong gian gitp tré hoc tap t6t, hinh thanh nhéan cach, y thirc cho tré ngay
tir nhitng nim dau dén truong.

- V6i dién tich khu dat dap ung cac khu chire ning ctia Nha truong, chon giai phap
thiét ké theo hudng xay dung cac khdi cong trinh xen ké véi cic cum cdy xanh, canh
quan...nham dap Gmg yéu cau vé bd tri cac khu chirc nang.

- B6 tri khudn vién cdy xanh dé cai tao vi khi hau va 1a khong gian vui choi, noi giai
lao cho hoc sinh va giao vién;

- Cac khdi cong trinh dam bao tinh logic gin két, lién hé chat ché va dam bao ban
kinh st dung ngén nhét, dam bao diéu kién day va hoc.

1.8. Két luan

Viéc xay dung Truong Tiéu hoc Tran Vian Du — Co s6 2 1a cip thiét va can thiét khi
toc do tang trudong dan sd co hoc tai phuong Hoa Xuan ngdy cang ting, kéo theo nhu
cau hoc tap va co s vat chat cho gido duc ngdy cang gia ting. Hién trang truong hoc
trén dia ban khong dap ung du nhu cau hoc tap cua hoc sinh, dan dén tinh trang qua tai
trong 16p hoc va thiéu hut phong chirc ning. Vi vdy, viéc dau tu xay dung cong trinh
truong hoc nay 1a giai phap t6i wu dé giai quyét van dé nay, dam bao cung cap du khong
gian hoc tap cho hoc sinh trong khu vuec.

Cong trinh duoc thiét ké voi kién tric hién dai, tinh nang st dung t6i wu va an toan
tuyét d6i, pht hop véi yéu cau gido duc hién nay:

+ Giai phap khong gian ctia cong trinh dap tng day du cac yéu cau vé méi truong
hoc tap: cac phong hoc duoc thiét ké thong thoang, co dii 4nh sang ty nhién va co thé dé
dang diéu chinh nhiét do, dd Am, dam bao mot khong gian hoc tap 1y tuong.

+ Hé thdng giao thong dugc to chirc khoa hoc, dé dang di chuyén giita cac khong
gian hoc tap, khu chtrc ning va thoat hiém nhanh chéng trong truong hop khan cap.

+ Kién trac mat dimg dugc thiét ké hai hoa véi moi truong xung quanh, voi cac vat
ligu vira hién dai vira than thi€n vo1 nguoi st dung, tao ra mot khong gian hoc tap va

sinh hoat thoai mai, déng thoi gidm thiéu cac tac dong ti€u cuc dén moi truong tu nhién.
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

+ Tinh bén viing trong thiét ké duoc thé hién qua viéc su dung cac vat li¢u xay
dung than thién v6i moi truong va thiét ké giam thiéu tdi da tiéu thu ning luong.

Cong trinh nay khong chi gop phan dap Gmg nhu cau cip bach vé co s vat chat cho
gido duc ma con thé hién cam két ciia cong dong ddi v6i viée ning cao chét luong gido
duc, xay dung mgt moi trudng hoc tap an toan, hién dai va bén vitng cho thé hé tré. Viéc
dau tu xay dyng truong hoc 1a mot bude di chién lwge nham phat trién dong bo co so ha
tang gido duc, dap tng xu thé phat trién d6 thi va ning cao chat luong sdng cho cu dan

tai phuong Hoa Xuan noi riéng va quan Cam L¢ n61 chung.
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CHUONG 2: TONG QUAN VE KET CAU CONG TRINH
2.1. Lwa chon giai phap két cAu cong trinh

Céc cAu kién chiu luc chinh tao thanh cac hé chiu luc nha cao tﬁng bao gém:

- Céu kién dang thanh: C6t, dam, thanh chéng, thanh gidng.

- C4u kién dang tAm: Tudng (vach hodc c6 15 cira), san (san phang, san sudn,céac loai
panen duc san c6 16 hodc nhiéu 16p..).

Tir cac thanh phan két cdu chinh trén, tiy thudc vao cac giai phap kién trac, khi chiing
dugc lién két voi nhau theo nhiing yéu cAu ciu tao nhat dinh s& tao thanh nhiéu hé chiu
luc khac nhau.

2.1.1. H¢ két céu chiu lyc co bén:

Hé két cau chiu luc co ban 1a chi gém mét loai cdu kién chiu luc doc 1ap nhu khung,
tuong, vach, 16i hop (6ng).

a) Hé khung

- H¢ khung chiu lyc dugc tao thanh tir cac cAu kién thanh nhu cot, dam, lién két cung
tai cac nut tao thanh cac hé khung phang hodc khung khong gian doc theo céc truc ludi
cOt trén mat béng nha.

- Khung bé tong cbt thép thuong do lién khdi. Tuy nhién dbi voi nha cao tang viéc thi
cong céac két cdu dang thanh nhu dam, cot cang trd nén phuc tap trén nhitng d6 cao 16n.
Nhuoc diém nay co thé khac phuc béng viéc st dung cac cau kién duc sin tai con Xuong
roi lap ghép. Khung BTCT lap ghép kho thuc hién lién két ctig, doi hoi do chinh xac
cao trong lap ghép va déu duoc xét dén trong qua trinh tinh toan.

- Hé khung chiju lyc thuan tiy c6 d6 cing udn thip theo phuong ngang nén bi han
ché st dung trong nha c6 chiéu cao trén 40m. Trong kién tric nha cao tang ludn cé
nhirng bd phan nhu hdp thang may, thang bg, tuong ngan hoac bao che lién tuc trén
chiéu cao nha co thé s dung nhu 161, vach ciing nén hé két cau khung chiu luc thuan
tay trén thyc té khong ton tai.

- Cac hé khung bé tong cbt thép 1ap ghép co thé duoc thuc hién bang cong nghé cing
sau cac cau kién bé tong tng luc trudc theo ca hai phuong, va duoc sir dung c6 hiéu qua
trong ving c6 dong dat.

2.1.2. H¢ két ciu chiu lwc hén hop:
Heé két cau chiu Iyc hdn hop 1a cac hé chiu luc dugc t6 hop tir 2 hodc 3 loai ciu kién

co ban tr¢d 1én chang han:
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- Két cdu khung + vach.

- Két cdu khung + 15i.

- Két cau khung + vach + 13i .v.v..

a) Hé két cAu khung — vach

Hé két cAu nay thudng duoc sir dung cho nhitng nha c6 mit bang hinh chir nhat kéo
dai, chiu lyc chii yéu theo phuong ngang nha. Cac vach cing duge bd tri chi yéu theo
phuong ngang ngdi nha. Trong cac kiéu nha lap ghép 1a tAm 16n nhiéu tang c6 thé xem
cac tAm tudng lién két voi nhau tao thanh mot hé tudng clng ngang doc lién tuc. Céc
mo hinh tinh toan phy thudc nhiu vao cu tao cac mach lip ghép tudng véi tuong va
tuong voi san.

Két cau khung — vach thuong duoc str dung phd bién hon ca vi hé nay phu hop véi
hau hét cac giai phap kién trac nha cao ting. Hé két ciu nay tao diéu kién tng dung linh
hoat céc cong nghé xay dung khac nhau nhu vira c6 thé lap ghép vira d6 tai chd cac két
ciu bé tong cdt thép. C6 thé chi d6 tai chd cac vach cling bang cong nghé dung van
khuon truot, con phan khung (cot, dam), san lip ghép, tham chi voi cac lién két khép
giita cOt v4i cot va dam san voi vach climg. Vi cong nghé xdy dung lap ghép, ban lap
ghép cho phép str dung hé két cau chiu luc mot cach hop 1y va dem lai nhiing hiéu qua
kinh té k¥ thuat nhat dinh.

C6 thé 1ap ghép toan bo cac cu kién khung, cot dam, tuong cimg bang cong nghé
gay ng luc trude bang phuong phap cing sau cho toan bd hé dam doc theo 2 phuong.
Hé két cau nay co6 kha nang tiép thu tdt cac tai trong gi6 va dong dat.

b) H¢ khung — 161

H¢ khung — 161 chiu luc thudong dugce sir dung c6 hi€u qua cho cac nha cé do cao trung
binh va that 16n, c6 mit bang don gian dang nhu hinh chit nhat, hinh vuéng. L5i (ng)
c6 thé dat trong hodc ngoai bién trén mat bang. Hé san cac tang duoc gdi truc tiép vao
tuong 16i — hop hodc qua cac hé cot trung gian. Phan trong 16i thuong dung dé bb tri
thang may, cdu thang va cac hé thong k¥ thuat nha cao tang.

c) H¢ 161 — hop

Hop 14 nhitng 18i ¢6 kich thudc 16n thuong duogc bé tri ca bén trong va gan bién ngdi
nha. Khac véi hé khung — 161, hé hop chiu luc toan bo tai trong dirng va ngang do san
truyén vao, khong c6 hodc rét it cot trung gian d& san.

Hop trong nha ciing gidng nhu 15i, duoc hop thanh tir cac tuong dic hoic co 16 cira.
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Hop ngoai bién c6 di¢n tich mat phrflng 16m, duoc tao thanh tir cac cdt c6 khoang cach
nho lién két véi nhau bai cac thanh ngang c6 chiéu cao 16n theo hai phuwong ngang hoic
chéo tao nén nhirng mat nha dang khung — lué1, ¢6 hinh dang phu hop vai cac gidi phap
kién tric mat ding. Tiét dién cot ngoai bién c6 thé dic hodc réng tao nén nhitng diy 6ng
nho nén con goi 1a két ciu hop trong hop hay dng trong 6ng, thuong duoc sir dung trong
cac ngdi nha rat cao.

2.1.3. H¢ két ciu san
2.1.3.1. Pé xudt phwong én két cau san

+San BTCT c6 hé dam chinh, phu(san sudn bé tong toan khdi)

+ H¢ san 0 coO

+ San phang BTCT tng luc trudc khong dam

Trén co sé phan tich vu diém cta timg loai phuong an két ciu san dé lya chon ra dang
két ciu san dé lwa chon ra mot dang két cau phu hop nhat vé kinh té, k¥ thuat, phu hop
v6i kha nang thiét ké va thi cong ctia cong trinh.

a) Phuong an két cdu san suon toan khéi BTCT:

CAu tao hé két ciu san bao g@)m hé dim chinh, phu va ban san.

Uu diém: Ly thuyét tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong don
gian, duoc st dung phd bién & nude ta voi cong nghé thi cong phong pht nén thuaatnj
tién cho viéc lya chon phuong tién thi cong. Chét luqngdém bao do da c6 nhiéu kinh
nghiém thiét ké va thi.

Nhuoc diém: Chiéu cao dam va do vOng cua ban san rat 16n khi vuot khau d6 16n, hé
dam phu b6 tri nho 1¢ véi nhitng cong trinh khong c6 hé théng cot giira, dan dén chiéu
cao thong thuy mdi ting thap hodc phai nang cao chiéu cao ting khong c6 1oi cho két
c4u khi chiu tai trong ngang. Khong gian kién tric bé tri nho 18, khé tan dung. Qua trinh
thi cong chi phi thoi gian va vat liéu 16n cho cong tac lap dung van khudn

b) Phuong én san 6 co BTCT:

CAu tao hé két cAu san bao hom hé dim vudng géc voi nhau theo hai phuong, chia
ban san thanh cac 6 ban ké bdn canh c6 nhip bé, theo yéu ciu cu tao khoang cach giira
cac dam va khoang 3m. Cac dam chinh c6 thé lam & dang dam bet dé tiét kiém khong
gian su dung trong phong.

Uu diém: Tranh duoc c6 qua nhiéu cot bén trong nén tiét kiém dugc khong gian sir

dung va c6 kién truc dep, thich hop véi cac cong trinh yéu cau tham my cao va khong
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gian st dung 16n nhu hdi truong, cau lac bo. Kha nang chiu luc tdt, thuan tién cho b tri
mit bang.

Nhuoc diém: Khong tiét kiém thi cong phire tap. Mit khac, khi mit bang san qua
rong can phai bé tri thém cac dam chinh. Vi vay, né ciing khong tranh dugc nhing han
ché do chiéu cao ddm chinh phai 16n dé giam d6 vong. Viéc két hop str dung chinh dang
dam bet dé giam chiéu cao dam c6 thé dugc thuc hién nhung chi phi ciing s& ting cao
vi kich thudc dam rat 16n.

¢) Phuong 4n san khéng dam tng luc trude:

CAu tao hé két ciu san bao gém cac ban ké truc tiép l1én cot.

Uu diém:

+ Chiéu cao két cau nh6 nén giam dugc chiéu cao cong trinh

+ Tiét kiém duoc khong gian sir dung

+ Dé phan chia khong gian

+ Do ¢6 thiét ké dén tang dién hinh khong c6 dam giita san nén cong tac thi cong
ghép van khuon ciing d& dang va thuan tién tir ting nay sang tang khac do van khuén
duoc to hop thanh nhitng mang 16n, khong bi chia cat, do d6 lugng tiéu hao vat tu giam
dang ké, nang suét lao dong dugc nang cao.

+ Khi bé tong dat cudong do nhat dinh, thép ung luc trude duge kéo cing va nd sé
chiu toan bo tai trong ban than cua két cdu ma khong can cho bé tong dat cuong do 28
ngay. Vi vy thoi gian thdo gid cbt pha s& duoc rit ngan, ting kha ning luan chuyén va
tao diéu kién cho cong viéc tiép theo duoc tién hanh sém hon.

+ Do san phang nén bd tri cac hé thong k¥ thuat nhu diéu hoa trung tim, cung cap
nudc, ciru hda, thong tin lién lac duogce cai tién va dem lai hiéu qua kinh té cao.

Nhuoc diém:

+ Tinh toan twong d6i phirc tap, mé hinh tinh mang tinh quy wéc cao, doi héi nhiéu
kinh nghiém vi phai thiét ké theo tiéu chuan nudc ngoai.

+ Thi cong phirc tap doi hoi qua trinh giam sat chat luong nghiém ngit.

+ Thiét bj va may méc thi cong chuyén dung, doi hoi tho tay nghé cao. Gia ca dit va
nhitng bat 6n khé luong trude duge trong qua trinh thiét ké, thi cong va sir dung.

d) Phuong 4n san dy tng lyc truée hai phuong trén dam:

CAu tao hé két cdu san twong tu nhu san phing nhung gitta cac dau cot co thé duoc

bo tri thém hé dam, lam tdng d0 6n dinh cho san. Phuong an nay cling mang cac uu
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nhugc diém chung cua viée dung san BTCT tng lyc trudc. So voi san phang trén cot,
phuong 4n nay c6 mo hinh tinh toan quen thudc va tin cay hon, tuy nhién chi phi vat
liéu cho viéc thi cong hé dam dd toan khéi véi san.

2.1.3.2. Két lugn

Can ctr vao mit bing cong trinh, chiéu cao cong trinh, chtrc ning, nhitng yéu cau vé
khong gian kién tric va tai trong tac dong 1én cong trinh, chon giai phap két ciu cho
phan than cong trinh 14 hé khung khong gian, ddm c6t BTCT két hop chiu luc lam viée
ddng thoi v6i hé san, cau thang BTCT va ¢6 bd tri khe co dan.

2.2. Lua chon vat li¢u

Vit liéu xay dung can c6 cudng do cao, trong lwong nho, chong chay tot.

Vit liéu ¢ tinh bién dang cao: kha ning bién dang cao c6 thé bo sung cho tinh nang.

Vit liéu c6 tinh thoai bién thap: c6 tac dung tot khi chiu tac dung cta tai trong lap lai
(dong dat, gid bio).

Vit lidu c6 tinh lién khdi cao: ¢6 tac dung trong trudng hop c6 tinh chat lap lai, khong
bi tach ro1 cac b phan cong trinh.

Vit liéu co6 gia thanh hop ly.

Hién nay chu yéu str dung vat lidu thép hodc bé tong cot thép véi cac loi thé nhu dé
ché tao, nguén cung cép ddi dao. Ngoai ra con c6 cac loai vat liéu khac dugc st dung
nhu vat li€u lién hop thép — bé tong (composite), hgp kim nhe... Tuy nhién céc loai vat
liéu méi ndy chua duoc sir dung nhiéu do cong nghé ché tao con méi, gia thanh twong
dbi cao. Vi vay, vat liéu sir dung trong pham vi d 4n toan bd 1a Bé téng cot thép.

Céc vat liéu chinh dugc stt dung cho cong trinh bao gém bé tong cdt thép va cac vat
li¢u phu tro khéac, tat ca déu duge lua chon ky ludng dua trén cac yéu clu vé cuong do,
chiu tai, va kha niang chiu chdy. Ngoai ra dam bao cac yéu cau k¥ thuat dugc néu ra
trong tiéu chudn Viét Nam vé két cau Bé tong cdt thép:

Bang 1: Théng so vit liéu bé tong
THONG SO VAT LIEU BE TONG

Cap dp bén Két céu sir dung

BT B25 theo : Ry = 14.5 MPa,
Ru: = 1.05 MPa, Ep, = 30.10° MPa Két cAu chinh: Méng, cot, dam, san
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- Thép dung cho két cdu bé tong cdt thép 1a cac loai thép phu hop véi tiéu chudn
TCVN 1651- 1- 2008, 1651-2-2008, 1651-3-2008 nhu cuong do chiu kéo, chiu nén do
gidn dai, d ubng cong.

Bdng 2: Théng so vt liéu cot thép
THONG SO VAT LIEU COT THEP
Loai thép Két cAu sir dung
Thép CB240T (@ < 10) R, = Ry = 210MPa
Rsw = 210 Mpa; Es = 2.10° Mpa

C6t thép co6 @ < 10mm

Thép CB300V (D = 10): Rs=Rse =260 Mpa | €6t thép doc két ciu cac loai co @ > 10
Rgw = 280 Mpa; Es = 2.10° MPa. mm

2.3. Tiéu chuin, quy pham dung trong tinh toan thiét ké két cau

- TCVN 2737-2023: “Tai trong va tac dong - Tiéu chuan thiét ké ”.

- TCVN 5574-2018:“Két cau bétong cot thép - Tiéu chuan thiét ké ™.

- TCVN 5575 —2012: “Két cu thép - Tiéu chuén thiét ké .

- TCVN 9386—2012:“Thiét ké cong trinh chiu dong dat”.

- TCVN 5573-2011: “ Két cau gach d4 - Tiéu chuan thiét ké .

- TCXDVN 9362 —2012: “ Nén va mong cong trinh - Tiéu chuan thiét ké .

- TCVN 1651-2008: “Thép cdt bé tong”.

- TCVN 10304—2014: “ Mong coc — Tiéu chudn thiét ké”.

- TCVN 7888—2014: “ Coc bé tong ly tam ung luc trude”.

- Vi tri xay dung va diéu kién thi cong lip dung.

- Nhitng tiéu chuan va céc tai liéu c6 lién quan.
2.4. Phwong 4an tinh toan két ciu
2.4.1. M6 hinh tinh todn

Mo hinh tinh toan két cu theo phuong phap phan tir hiru han. M6 hinh tinh todn nay
hiéu qua trong viéc phan tich mg xtr ctia két cdu BTCT duéi tac dong khac nhau.
Phuong phap nay chia két cau thanh cac phan tir nho (phan tir hiru han), sau d6 sir dung
cac phuong trinh can bang va diéu kién bién dé mo phong g suat, bién dang ciia vat
ligu.

Phuong phap phan tir hitu han dya trén viéc chia nho két cau thanh cac phan tir c6

hinh dang don gian (tam giéc, tur giac, khoi tir dién, luc dién...), mdi ph?ln tir duogc lién
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két v6i nhau tai cac nat. Cac budc thyc hién tinh toan theo phuong phap phén tir hitu
han:

- M6 hinh hoa két ciu: Xac dinh hinh hoc, diéu kién bién, tai trong tac dung.

- Chia luéi phan ttr hitu han: Phan chia két cau thanh cac phén tir nhé.

- Lap phuong trinh cin bang: Sir dung phuong trinh phan tir va diéu kién lién két dé
thiét 1ap hé phuong trinh.

- Giai hé phuong trinh: Ap dung phuong phap s6 dé tim nghiém, thuong st dung
phuong phap ma tran dg cing.

- Phén tich két qua: Xéc dinh Gng suét, bién dang, kiém tra kha ning chiu luc cua
BTCT.
2.4.2. Cdc gid thiét tinh todn

Thiét ké theo tai trang thai gidi han dugc phan ra lam 2 nhém (TTGH 1, TTGH 2),
tuong ung la théa ma diéu kién chiu luc, 6n dinh va thoa man diéu kién sir dung binh
thuong.

- Tinh toan theo trang thai gi6i han thir nhat (TTGHT1) nham dam bao cho két cau:

+ Khong bi pha hoai don, déo.

+ Khong bi mét 6n dinh vé hinh dang hodc vé vi tri.

+ Khong bi phé hoai vi moi.

+ Khong bi pha hoai do tic dong dong thoi cia cac yéu t6 vé luc va nhitng anh hudng
bét loi cia méi truong.

- Tinh toan theo TTGH2 nham dam bao sy 1am viéc binh thuong cta két cau sao cho:

+ Khong cho hinh thanh cling nhu mé rong vét nit quéa muc hoac vét nit dai han néu
diéu kién sir dung khoéng cho phép hinh thanh hoic mé rong vét nt.

+ Khong c6 nhitng bién dang vuot qua gidi han cho phép (dd vong, goc xoay, goc
truot, dao dong).

- Céc lién két giita dam va cot duogc xem 14 lién két ctng, c6 kha nang truyén ca mo
men va luc cit.

- San BTCT c6 thé lam viéc nhu mét tAm chiu lyc ngang, gitip phan phdi tai trong
xudng hé khung va tao sy 6n dinh khong gian.

- Tai trong tac dong 1én san duoc phan bd xudng dam theo phwong phéap 6 san (dwa
trén hé s6 phan phdi tai hodc mo hinh tinh toan nhu dai san, tim san).

- Dam tiép tuc phan phai tai trong xuong cac cft, va cudi cung truyén xudng mong.
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- Trong nhiéu trudng hop, san BTCT dugc gia thiét 1a c6 d6 cing mang 16n, tirc 1a nd
c6 thé phan phdi lai tai trong ngang hiéu qua giita cac khung, dic biét quan trong trong
tinh toan dong dit.

- Néu san du cimg trong mit phang ngang, hé két cau co thé dugc tinh toan nhu mot
hé khung chiu Iyc két hop véi mang san.

- Khi dam, cot va san 1am viéc dong thoi, chiing c¢6 cung chuyén vi tai cic nat lién
két, dam bao tinh thong nhit trong bién dang ctia hé két ciu.

-Co ngot va tir bién cua bé tong c6 thé lam thay ddi ndi luc trong hé khung khong
gian, dac biét dbi véi két ciu cao tz‘ing hodc nhip 16n.

- Trong mdt s6 truong hop, can xét dén cac hiéu tng dai han nay dé dam bao két cau
khong bi tng suat qua 16n theo thoi gian.

2.4.3. Tdi trong lén cong trinh

Phu thudc vao muc dich xay dung cong trinh va cong nang lam viéc cia cac phong
ma xac dinh dd 16n tinh toan cua tai trong khac nhau. Tai trong trong cong trinh truong
hoc — truong THCS Nguyén Thién Thuat duogc xac dinh nhu sau:

a) Tinh tai

Tinh tai bao gém trong lugng ban than két cu chiu luc va céac két cAu bao che, trang
thiét bi dat trén cong trinh.

b) Hoat tai

Hoat tai tinh toan duoc xéac dinh theo tiéu chuin Tai trong va tac dong TCVN 2737-
2023.

c¢) Tai trong gio

Tai trong gid (thanh phan tinh va thanh phan dong) duoc xac dinh theo tiéu chuan Tai
trong va tac dong TCVN 2737 —2023. Do chiéu cao ctia tda nha nho hon 40m nén khong
can tinh toan thanh phan dong tai trong gio.

d) Tai trong dong dt

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 véi cac thong sd dau vao duoc 1y nhu sau:

Gia tbc nén tai dia diém xay dung: theo TCVN 9386:2012, gia téc nén tai Phudng

Hoa Xuan, Quan Cam Lé, Huyén Hoa Vang, Thanh phd Pa Néng 1a ag = 0,0730g <
0,08g ( trong d6 g 1a gia toc trong truong). Do d6 Cong trinh khong thudc ving dong
dat manh, khong can thiét ké khang chan.
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e) Tb hop tai trong

T hop tai trong duoc xac dinh theo TCVN 2737-2023 (muc 6) véi GX va GY lan
luot 14 tai trong gi6 theo phuong X va phuong Y ctua cong trinh.

Céc t6 hop tai trong duoc xdy dung dé mé phong cac tinh hudng thyc té ma cong
trinh ¢6 thé gip phai trong sudt qué trinh st dung. Viéc tinh toan céc t6 hop tai trong
nay giup dam béo tinh 6n dinh va an toan cho céng trinh, dic biét 1a trong diéu kién gid
manh va hoat tai thay ddi. Viéc st dung t6 hop tai trong Envelope (THBAO) gitip xac
dinh tinh hudng xau nhat khi cong trinh phai chiu tac dong dong thoi cia tat ca cac loai
tai trong, dam bao s an toan tdi da cho ngudi sir dung va cac phan két ciu.

DPdi véi du an truong hoc 4 téng, nam & khu vuc gia tdc nén khong can xét dén tai
trong dong dat nén khong xac dinh cac to hop tai trong dac bi¢t khi tinh toan véi mo
hinh Etabs.

Vi cac tai trong dugc xac dinh nhu trén, cong trinh s€ duoc tinh toan voi 13 to

hop co ban va 1 to hop bao, dugc tong hop nhu bang dudi day:

Badng 3: Bdng t6 hop tdi trong

TAI TRONG THUONG XUYEN|TAI TRONG TAM THOI
TO HQP TAI TRONG HOAN
TLBT THIEN

TUONG |Hoat tai| Gi6é X| Gi6 Y

COMBO 1
COMBO 2
THCB 1 COMBO 3
COMBO 4
COMBO 5
COMBO 6
COMBO 7
COMBO 8
COMBO 9
COMBO 10
COMBO 11
COMBO 12
COMBO 13

1

0.9
-0.9

0.9
-0.9

—_— | = | = ==

THCB 2

0.9 1
0.9 -1
0.9 1
0.9 -1

—_— = = = == == =] =] =] = =

2.4.4. Phwong phap tinh todn xdc dinh ngi luc
- Bé x4c dinh ndi luc va chuyén vi, sir dung chuong trinh phﬁn mém tinh két ciu CSI
Etabs. Pay 13 chuong trinh tinh toan két cau rat manh hién nay. Cac chuwong trinh nay

tinh toan dua trén co s& ciia phuong phap phan tir hitu han, so dd dan hdi.
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- Lay két qua noi lyc g voi phuong an tai trong do tinh tai (chua ké dén trong luong
dém,cc}t) va hoat tai toan bo (co thé ké dén hé sb gidam tai theo cac 0 san ,cac téng) va
cdc tai trong trong cong trinh dé tinh toan két cAu cho khung truc, sau do xuét ndi luc tai
chan cot dé sir dung tinh toan két cdu mong.

2.5. Co s6 Ira chon so b tiét dién
2.5.1. Phan logi 6 san

Néu san lién két v6i dam giira thi xem 12 ngam, néu duéi san khong c6 dam thi xem
1a ty do. Néu san lién két véi dam bién thi xem 13 khép, nhung thién vé an toan ta lay
cot thép & bién ngam dé b tri cho ca bién khdp. Khi dim bién 16n ta c¢6 thé xem la
ngam.

- Khi lo/l; <2 : Ban lam viéc theo ca 2 phuong. Ban ké bdn canh

- Khi lo/l; > 2 : Ban chil yéu lam viéc theo phuong canh ngin. Ban loai dam.

Trong d6: 1; : kich thudc theo phuong canh ngan.

1> : kich thudce theo phuong canh dai.

Ban loai ddm: m = 30 + 35

Ban ké 4 canh: m =40 +45

Ban console: m =10 + 18.

2.5.2. Co 56 lwa chon so bé chiéu day bin san

ho=

Lua chon chiéu day ban san theo cong thirc sau: !

D
m

Trong do:

+1: chiéu dai canh ngin 6 san.

+m: hé sb phu thudc vao su 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 1y D 16n.

Vi du so bo tiét dién 6 san S4-3

O san c6 chiéu dai cac canh L1 =4m, L2 =4.4 m

Cong nang cua 6 san: Phong hoc, 1am viéc => Vay chon D = 1.1, do hoat tai tdc dong
thuong xuyén 1én 6 san.

Ta c6 ti s6: k=1L2/L1=1.1 => O san thudc loai san ban ké 4 canh, vay chiéu cao yéu
cau toi thiéu cua 6 san:

h b=D/m.l ; m=40-45=>h b =(98-110) mm
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Tachonh b=120mm

Vi du so bo tiét dién 6 san S5-3

O san c6 chiéu dai cac canh L1 =1.4m, L2=3.6 m

Cong nang cua 6 san: Sanh, hanh lang => Vay chon D = 1.2, do hoat tai tac dong

thuong xuyén 1én 6 san.

Ta c6 ti s6: k= L2/L 1=257T= O san thudc loai san ban loai dam, vay chiéu cao

yéu cau tdi thiéu cua 6 san:
h b=D/m.l1 ; m=30-35=>h_b=(48-56) mm
Ta chon h_b= 100mm

Tuong tu cho cac 0 san khac, ta c6 bang tinh todn so bo kich thudc cac 6 san trong

cong trinh nhu bang bén dudi:

Bang 4: So b¢ kich thudc san

SO BOQ TIET DIEN SAN

Kich thuée | Tisd Loai bin hs
Tén 6 Bin Chon
san L1 | L2 | k=12/11 |Banké| Ban ml m2 hsl hs2 hs

mm | mm & i) ol dam mm mm mim
S2-1 | 1400(4000| 2.86 X | 30 | 35 51 44 120
S2-2 | 1400(2300| 1.64 X 40 | 45 39 34 120
S2-3 | 1400|3600 | 2.57 X | 30 | 35 51 44 120
S2-4 | 1400|1400 | 1.00 X 40 | 45 39 34 120
S2-5 | 3900|4000 1.03 X 40 | 45 | 107 95 120
S2-6 |2300{3900| 1.70 X 40 | 45 69 61 120
S2-7 |3600{3900| 1.08 X 40 | 45 99 88 120
S2-8 | 1400(3900| 2.79 X | 30 | 35 51 44 120
S2-9 (2800|3600 | 1.29 X 40 | 45 84 75 120
S2-10 |2300|3600| 1.57 X 40 | 45 63 56 120
S2-11 [2300|4000| 1.74 X 40 | 45 69 61 120
S2-12 [2300(2300| 1.00 X 40 | 45 69 61 120
S2-13 [ 3500|3600| 1.03 X 40 | 45 96 86 100
S2-14 | 2300|7000 | 3.04 X | 30 | 35 92 79 120
S2-15 | 1400|4800 | 3.43 X | 30 | 35 51 44 120
S2-16 |3550|4800| 1.35 X 40 | 45 | 107 95 120
S2-17 [3500|4000| 1.14 X 40 | 45 96 86 120
S2-18 [3800|4800| 1.26 X 40 | 45 | 105 93 100
S2-19 [3100(4800| 1.55 X 40 | 45 85 76 120
S2-20 2300|4800 | 2.09 X | 30 | 35 84 72 120
S2-21 | 750 | 8000 | 10.67 X | 30 | 35 33 28 120
S2-22 [ 3600|4000 | 1.11 X 40 | 45 | 108 96 120
S2-23 (3900|4000 | 1.03 X 40 | 45 | 117 104 | 120
S2-24 [2300(3900| 1.70 X 40 | 45 69 61 120
S2-25 [2300(3900| 1.70 X 40 | 45 69 61 120
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Tén Kich thwée | Tisd Loai ban m hs Chon
M9 "1 [ L2 |[k=1211|Banké] Ban |Ban| ml | m2 | hsl | hs2 | hs
san

mm | mm 4 canh| Console mm (| mm | mm

S2-26 |2300(3900( 1.70 X 40 45 69 61 120

S2-27 |2300(3900( 1.70 X 40 45 69 61 120

S2-28 |2300(3900( 1.70 X 40 45 69 61 120

S2-29 |3500(4000( 1.14 X 40 45 88 78 120

S2-5T (3900|4000 1.03 X 40 45 107 95 120

S2-13T [3500|3600| 1.03 X 40 45 96 86 120

S2-17T [3500]4000| 1.14 X 40 45 96 86 120

S2-18T | 3800|4800 1.26 X 40 45 105 93 120

=> Chon bé day san day 120mm

=> San vé sinh day 100mm

2.5.3. Chon so b(% tiét dién dim
I 1
h = ( + L (mm)
@ (15 10 J "
1 1
h = ( - \L (mm)
@ Lzo 15 J "

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

Trong do:

h,.: Chiéu cao ciia ddm chinh

hy, : Chiéu cao cua dim phu

b : Chiéu rong cua dam

Bdng 5: So bé kich thude dam
Nhi . Tiét di¢
& (’;’lm) Loai ddm | h (mm) | he mm)| b (mm) | be(mm) b;:; (nlﬁ?l)
1400 | Dam chinh | 117-175| 500 | 150-250 | 300 300 x 500
7200 | Dam chinh | 600-900 | 700 | 210-350 | 300 300 x 700
2300 | Dam chinh| 192-288 | 500 | 150-250 | 300 300 x 500
8000 | Dam chinh [667 - 1000] 700 | 210-350 | 300 300 x 700
3600 | Dam chinh | 300-450 | 500 | 150-250 | 300 300 x 500
4800 | Dam chinh| 400-600 | 500 | 150-250 | 300 300 x 500
4000 | Dam chinh|333-500| 500 | 150-250 | 300 300 x 500
7800 | Dam chinh | 650-975| 700 | 210-350 | 300 300 x 700
7000 | Dam chinh | 583-875| 700 | 210-350 | 300 300 x 700
1400 Dam phy | 70-117 | 300 90 - 150 | 200 200 x 300
3600 Dam phu | 180-300| 300 90 - 150 | 200 200 x 300
4000 Dam phu | 200 -333| 300 90 - 150 | 200 200 x 300
3600 Dam phu | 180-300 | 300 90 - 150 | 200 200 x 300
2300 Dam phy | 115-192| 300 90 - 150 | 200 200 x 300
4800 Dam phu | 240 -400 | 300 90 - 150 | 200 200 x 300
3900 Dam phu | 195-325| 300 90 - 150 | 200 200 x 300
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=> Tu bang so bd kich thudc chon dugc kich thude cAu kién:
+ Dam chinh: 300x700, 300 x 500
+ Dam phu: 200x300
2.5.4. Chon so b tiét dién cét
Kich thudce tiét dién cot duoc tinh theo cong thuc
PR
Rb
Trong do:
R, : Cuong do chiu nén cua bé tong
k : hé sd xét dén anh hudng momen udn vai cot gitta k=1,1 ; cot bién k=1,3 va
cot goc k =1,5

S;: Dién tich mat san truyén tai trong 1én ¢t dang xét.

Q.= 10— 14 kN/m2 dbi véi san c6 chiéu day trung binh 10-14cm
m: S6 san trén dién tich dang xét
N =m.Q.S: Luc nén dugc tinh gan ding:
Kiém tra tiét dign (kiém tra dé méanh):
Can ¢t muyc 10.2.2 TCVN 5574:2018 — Tiéu chuan qudc gia vé thiét ké két cAu bé

tong cot thép: Dé dam bao do cling ciia cac cdu kién chiu nén léch tam thi kich thudc
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tiét dién cua chung nén lay sao cho do mang Lo/i ctia cac cau kién nay theo phuong bat

ky khong vuot qua:

_|._
_I_

200 — doi véi cdc cau kién bé tong cot thép

120 — d@6i véi cét nha

90 — doi véi cdc cdu kién bé tong

Déi véi tiét dién cot vudng, chir nhat: A=1o/b,i=b

Péi voi tiét dién cot tron, A =lo/i, i = 0.25D, i 1a ban kinh quan tinh c6t, D

1a duong kinh tiét dién cot.

Chiéu dai tinh toan cot nha nhiéu ting nhiéu nhip lo= 0,71 v&i 1 va b 1a chiéu dai doc

coOt va chiéu rong ngang cot.

Duy an trudng TH Tran Vian Du véi viée dinh vi cot ting 2,3 1a giéng nhau, két hop

V61 cac cong thirc ¢ trén, ta c6 bang so b ti€t dién cot cho tang 2, 3 ctia dy an.

Vidu chon tiét dién cho cot goc C1-A
- Chiéu cao cot C1-A: H=3,9m
- Cuong do bé tong B25, Rb = 14,5 Mpa

kN _1.5x14x3x14.04
R, 14.5

A =610cm®

=> Chon dugc tiét dién cot 300x500

- Kiém tra diéu kién 6n dinh
10=0,71=0,7.3,9=2,73 m
=>L=1o/b=2,73/3=0,091 <30 (Pat)

Bang 6: So bo kich thuoc cot

Chiéeu o
. N Ayc h. byc | b cao 5(;1__1 A I?::ln
Tang | Tén cot | Loai cft| k tang |
kN (cm2) | (cm) | (cm)| (cm) | (m) m
1 C1-A |Cot gbc 1.5 | 589.7 610 50 12 | 30 39 2731 9 Dat
1 C1-B |Cot gitta | 1.2 | 1408.7 | 1166 50 23 | 30 39 2731 9 Dat
1 C1-C |Cot gitta | 1.2 | 1408.7 | 1166 50 23 | 30 39 2731 9 DPat
1 CI-D |Cotgitia | 1.2 | 1408.7 | 1166 50 23 | 30 39 2731 9 DPat
1 CI-E |Cotgiita | 1.2 | 1408.7 | 1166 50 23 | 30 39 2731 9 DPat
1 CI-F [Cotgita| 1.2 | 1408.7 | 1166 50 23 | 30 39 2731 9 Dat
1 CI1-G |Cotbién | 1.3 | 7043 631 50 13 | 30 39 2731 9 DPat
1 CI-H |Cotbién | 1.3 | 207.7 186 50 4 20 39 273| 14 | Dat
1 Cl-J |Cotgitta | 1.2 | 839.8 695 50 14 | 30 39 2731 9 Dat
1 CI-K |Cotbién | 1.3 | 632.1 567 50 11 | 30 39 2731 9 Dat
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Chiéu Lo = Kiém

. N Ayc h¢ bye | bc cao 07H A ra

Tang | Tén cot [ Loai cot | k tang
kN (cm2) | (cm) | (cm) | (cm) [ (m) m

1 C2-A |Cotgitta| 1.2 | 917.7 759 50 | 15 | 30 3.9 2731 9 | Dat
1 C2-B |Cot gitta | 1.2 | 483.2 400 50 8 | 30 3.9 2731 9 | Dat
1 C2-C |Cotgitta | 1.2 | 483.2 400 50 8 | 30 3.9 2731 9 | Dat
1 C2-D |Cot gifta | 1.2 | 483.2 400 50 8 | 30 3.9 2731 9 | Dat
1 C2-E [Cot gitta | 1.2 483.2 400 50 8 30 3.9 2731 9 Pat
1 C2-F [Cot gitta | 1.2 483.2 400 50 8 30 3.9 2731 9 Pat
1 C2-G |Cotbién | 1.3 | 241.6 217 50 4 | 20 3.9 2.73| 14 | Dat
1 C2-H [Cotbién | 1.3 | 1425 128 50 3 120 3.9 2.73| 14 | Dat
1 C2-] |Cotgilta | 1.2 359.3 297 50 6 20 3.9 2.73| 14 Pat
1 C2-K [Cot bién | 1.3 154.9 139 50 3 20 3.9 2.73| 14 Pat
1 C3-A [Cot gitta | 1.2 350.6 290 50 6 20 3.9 2.73| 14 Pat
1 C3-B [Cot gitta | 1.2 516.0 427 50 9 30 3.9 2731 9 Pat
1 C3-C |Cotgitta| 1.2 | 516.0 427 50 9 | 30 3.9 2731 9 | Dat
1 C3-D |Cotgifta | 1.2 | 516.0 427 50 9 | 30 3.9 2731 9 | Dat
1 C3-E [Cot gitta | 1.2 516.0 427 50 9 30 3.9 2731 9 Pat
1 C3-F [Cot gitta | 1.2 516.0 427 50 9 30 3.9 2731 9 Pat
1 C3-G [Cotbiéen | 1.3 | 1884 169 50 3 120 3.9 2.73| 14 | Dat
1 C3-H [Cotbién | 1.3 | 171.5 154 50 3 120 3.9 2.73| 14 | Dat
1 C3-] |Cotgitra | 1.2 | 4324 358 50 7 | 30 3.9 2731 9 | Dat
1 C3-K |Cot gifta | 1.2 | 365.3 302 50 6 | 30 3.9 2731 9 | Dat
1 C4-H [Cot bién | 1.3 212.5 191 50 4 20 3.9 2.73| 14 Pat
1 C4-] |Cotgiltta | 1.2 535.9 444 50 9 30 3.9 2731 9 Pat
1 C4-K |Cot gifta | 1.2 | 452.8 375 50 7 | 30 3.9 2731 9 | Dat
1 C5-H [Cotbién | 1.3 | 1932 173 50 3 120 3.9 2.73| 14 | Dat
1 C5-] |Cotgitta | 1.2 | 487.2 403 50 8 | 30 3.9 2.73| 9 | Dat
1 C5-K |Cotgilta | 1.2 | 411.6 341 50 7 | 30 3.9 2.73| 9 | Dat
1 C6-H |Cotbién | 1.3 | 193.2 173 50 3 | 20 3.9 2.73| 14 | Dat
1 C6-J |Cotgitta | 1.2 | 487.2 403 50 8 | 30 3.9 2.73| 9 | Dat
1 C6-K |Cot gifta | 1.2 | 411.6 341 50 7 | 30 3.9 2731 9 | Dat
1 C7-] |Cotgitta | 1.2 | 487.2 403 50 8 | 30 3.9 2731 9 | Dat
1 C7-K |Cotgiita | 1.2 | 411.6 341 50 7 | 30 3.9 2.73| 9 | Dat
1 C8-H |Cotbién | 1.3 | 193.2 173 50 3 | 20 3.9 2.73| 14 | Dat
1 C8-J |Cotgitta | 1.2 | 4872 403 50 8 | 30 3.9 2731 9 | Dat
1 C8-K |[Cotgifta | 1.2 | 411.6 341 50 7 | 30 3.9 2731 9 | Dat
1 C9-H [Cotbién | 1.3 | 1932 173 50 3 120 3.9 2.73| 14 | Dat
1 C9-J |Cotgitta | 1.2 | 4872 403 50 8 | 30 3.9 273| 9 | Dat
1 C9-K |Cotgiita | 1.2 | 411.6 341 50 7 | 30 3.9 2731 9 | Dat
1 | C10-H |Cotbién | 1.3 | 193.2 173 50 3 | 20 3.9 2.73| 14 | Dat
1 C10-J |Cot gitta | 1.2 | 487.2 403 50 8 | 30 3.9 273| 9 | Dat
1 | C10-K |Cotgitra | 1.2 | 411.6 341 50 7 | 30 3.9 273| 9 | Dat
1 Cl11-J |Cot gitta | 1.2 | 432.4 358 50 7 | 30 3.9 2731 9 | Dat
1 | Cl1-K |Céot gitra | 1.2 | 365.3 302 50 6 | 30 3.9 2731 9 | Dat
1 | Cl2-H |Céot gitra | 1.2 | 205.1 170 50 3 | 20 3.9 2.73| 14 | Dat
1 Cl12-J |Cot gitta | 1.2 | 383.7 318 50 6 | 30 3.9 2731 9 | Dat
1 | C12-K |Cot gitra | 1.2 | 324.1 268 50 5 1 20 3.9 2.73| 14 | Dat
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Chicu Lo= Kiém

. N Ayce h byc | bc cao | oo A ra

Tang | Tén cot [ Loai cot | k tang
kN (cm2) | (cm) | (cm) | (cm) [ (m) m

1 C13-] |Cot gitta | 1.2 | 487.2 403 50 8 30 3.9 2731 9 Dat
1 CI13-K |Cot gitta | 1.2 | 411.6 341 50 7 30 3.9 2731 9 Dat
1 Cl14-H |Cot bién | 1.3 130.2 117 50 2 20 3.9 2.73| 14 | Dat
1 Cl14-] |Cot bién | 1.3 243.6 218 50 4 20 3.9 2.73| 14 | Dat
1 Cl14-K |Cot bién | 1.3 205.8 185 50 4 20 3.9 2.73| 14 | Dat
1 C5'-A [Cot gitta | 1.2 | 4452 368 50 7 30 3.9 2731 9 Pat
1 C5'-B [Cot gitta | 1.2 | 655.2 542 50 11 30 3.9 2731 9 Pat
1 CTS' |[Cotbién | 1.3 193.2 173 50 3 20 3.9 2.73| 14 | Dat
1 Co6'-A [Cot gitta | 1.2 | 510.7 423 50 8 30 3.9 2731 9 Dat
1 C6'-B [Cot gitta | 1.2 | 407.0 337 50 7 30 3.9 2731 9 Pat
1 CT6' |Cotbién | 1.3 183.5 165 50 3 20 3.9 2.73| 14 | Dat
1 C7'-A |Cot goc 1.5 189.0 196 50 4 20 3.9 2.73| 14 | Dat
1 C7-B [Cot bién | 1.3 192.8 173 50 3 20 3.9 2.73| 14 | Dat
2 C1-A [Cot goc 1.5 365.0 378 50 8 30 3.6 2521 8 Dat
2 Cl1-B [Cot gitta | 1.2 872.0 722 50 14 30 3.6 252 8 Pat
2 Cl1-C [Cotgitta | 1.2 872.0 722 50 14 30 3.6 252 8 Pat
2 Cl1-D |Cét gitra | 1.2 872.0 722 50 14 30 3.6 252 8 Pat
2 Cl-E [Cotgitta | 1.2 872.0 722 50 14 30 3.6 2521 8 Dat
2 Cl1-F |Cot gitra | 1.2 872.0 722 50 14 30 3.6 252 8 Pat
2 C1-G |Cotbién | 1.3 436.0 391 50 8 30 3.6 252 8 Pat
2 Cl-H |Cotbién | 1.3 128.6 115 50 2 20 3.6 2.521 13 Dat
2 Cl-J |Cotgilta | 1.2 | 5199 430 50 9 30 3.6 2521 8 Dat
2 Cl-K |Cotbién | 1.3 391.3 351 50 7 30 3.6 252 8 Pat
2 C2-A [Cotgitta | 1.2 | 568.1 470 50 9 30 3.6 2521 8 Dat
2 C2-B [Cotgitta | 1.2 | 299.1 248 50 5 20 3.6 2.521 13 Dat
2 C2-C [Cotgitta | 1.2 | 299.1 248 50 5 20 3.6 2.521 13 Dat
2 C2-D |Cét gitra | 1.2 | 299.1 248 50 5 20 3.6 2.521 13 DPat
2 C2-E [Cotgitta | 1.2 | 299.1 248 50 5 20 3.6 2.52] 13 Pat
2 C2-F |Cotgitra| 1.2 | 299.1 248 50 5 20 3.6 2,521 13 Pat
2 C2-G |Cotbién | 1.3 149.6 134 50 3 20 3.6 2.52] 13 Pat
2 C2-H |Cotbién | 1.3 88.2 79 50 2 20 3.6 2,521 13 Pat
2 C2-J |Cotgitra | 1.2 | 2224 184 50 4 20 3.6 2.521 13 DPat
2 C2-K |Cot bién | 1.3 95.9 86 50 2 20 3.6 2.521 13 DPat
2 C3-A [Cotgitta | 1.2 | 217.0 180 50 4 20 3.6 2.521 13 DPat
2 C3-B [Cotgitta | 1.2 | 3194 264 50 5 20 3.6 2,521 13 DPat
2 C3-C [Cotgitta | 1.2 | 3194 264 50 5 20 3.6 2,521 13 Dat
2 C3-D |Cétgitra | 1.2 | 3194 264 50 5 20 3.6 2,521 13 Dat
2 C3-E |[Cotgitta | 1.2 | 3194 264 50 5 20 3.6 2.521 13 Pat
2 C3-F |Cotgitra| 1.2 | 3194 264 50 5 20 3.6 2.521 13 Pat
2 C3-G |Cotbién | 1.3 116.6 105 50 2 20 3.6 2.521 13 Pat
2 C3-H |Cotbién | 1.3 106.1 95 50 2 20 3.6 2.521 13 Pat
2 C3-J |Cotgitta | 1.2 | 267.7 222 50 4 20 3.6 2.521 13 Pat
2 C3-K |Cétgitra | 1.2 | 226.1 187 50 4 20 3.6 2.521 13 Pat
2 C4-H |Cotbién | 1.3 131.6 118 50 2 20 3.6 2,521 13 DPat
2 C4-] |Cotgitta | 1.2 | 331.8 275 50 5 20 3.6 2,521 13 DPat
2 C4-K |Cot gitra | 1.2 | 280.3 232 50 5 20 3.6 2,521 13 DPat
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Chiéu Lo = Kiém
. N Ayc h¢ bye | bc cao 07H A ra
Tang | Tén cot [ Loai cot | k tang

kN (cm2) | (cm) | (cm) | (cm) [ (m) m

2 C5-H [Cotbién | 1.3 | 119.6 107 50 2 | 20 3.6 252 13 | Dat
2 C5-] |Cotgitra| 1.2 | 301.6 250 50 5 1 20 3.6 252 13 | Dat
2 C5-K |Cot gifta | 1.2 | 254.8 211 50 4 | 20 3.6 252 13 | Dat
2 C6-H [Cotbien | 1.3 | 119.6 107 50 2 | 20 3.6 252 13 | Dat
2 Co6-J |Cot gitta | 1.2 301.6 250 50 5 20 3.6 2.52| 13 Pat
2 C6-K |Cot gitta | 1.2 254.8 211 50 4 20 3.6 252 13 Pat
2 C7-] |Cotgira| 1.2 | 301.6 250 50 5 1 20 3.6 252 13 | Dat
2 C7-K |Cot gifta | 1.2 | 254.8 211 50 4 | 20 3.6 252 13 | Dat
2 C8-H |Cotbién | 1.3 119.6 107 50 2 20 3.6 2.52| 13 Pat
2 C8-] |Cotgiltta | 1.2 301.6 250 50 5 20 3.6 252 13 Pat
2 C8-K |Cot gitta | 1.2 254.8 211 50 4 20 3.6 2.52| 13 Pat
2 C9-H [Cot bién | 1.3 119.6 107 50 2 20 3.6 252 13 Pat
2 C9-J |Cotgira| 1.2 | 301.6 250 50 5 1 20 3.6 252 13 | Dat
2 C9-K |Cot gifta | 1.2 | 254.8 211 50 4 | 20 3.6 252 13 | Dat
2 CI10-H [Co6t bién | 1.3 119.6 107 50 2 20 3.6 2.52| 13 Pat
2 C10-J [Cot gitta | 1.2 301.6 250 50 5 20 3.6 252 13 Pat
2 | C10-K |Cot gitta | 1.2 | 254.8 211 50 4 | 20 3.6 2.52| 13 | Dat
2 Cl11-J |Cot gitta | 1.2 | 267.7 222 50 4 | 20 3.6 252 13 | Dat
2 | C11-K |Cét gitta | 1.2 | 226.1 187 50 4 | 20 3.6 2.52| 13 | Dat
2 | Cl12-H |Cét gitta | 1.2 | 126.9 105 50 2 | 20 3.6 252 13 | Dat
2 Cl12-J [Cot gitta | 1.2 237.5 197 50 4 20 3.6 2.52| 13 Pat
2 C12-K [Cot gitra | 1.2 200.7 166 50 3 20 3.6 252 13 Pat
2 C13-J |Cot gitta | 1.2 | 301.6 250 50 5 1 20 3.6 252 13 | Dat
2 | C13-K |Céot gitta | 1.2 | 254.8 211 50 4 | 20 3.6 252 13 | Dat
2 | C14-H |Cot bién | 1.3 80.6 72 50 1 20 3.6 2.52| 13 | Dat
2 Cl14-J [Cotbién | 1.3 | 150.8 135 50 3 120 3.6 2.52| 13 | Dat
2 | C14-K |Cotbién | 1.3 | 127.4 114 50 2 | 20 3.6 2.52| 13 | Dat
2 C5'-A |Cotgitta | 1.2 | 275.6 228 50 5 1 20 3.6 2.52| 13 | Dat
2 C5'-B |Cotgitra | 1.2 | 405.6 336 50 7 | 30 3.6 2521 8 | Dat
2 CTS' |Cotbién | 1.3 | 119.6 107 50 2 | 20 3.6 252 13 | Dat
2 C6'-A |Cot gitra | 1.2 | 316.2 262 50 5 | 20 3.6 2.52| 13 | Pat
2 C6'-B |Cot gitra | 1.2 | 251.9 209 50 4 | 20 3.6 2.52| 13 | Pat
2 CT6' |Cotbién | 1.3 | 113.6 102 50 2 | 20 3.6 252 13 | Dat
2 C7-A |Cotgoc | 1.5 | 117.0 121 50 2 | 20 3.6 252 13 | Dat
2 C7'-B |Cotbién | 1.3 | 119.3 107 50 2 | 20 3.6 2.52| 13 | Dat
3 Cl-A |Cotgoc | 1.5 | 168.5 174 50 3 120 3.6 2.52| 13 | Dat
3 Cl1-B |Cotgitta | 1.2 | 4025 333 50 7 | 30 3.6 2521 8 | Dat
3 C1-C |Cotgira | 1.2 | 4025 333 50 7 | 30 3.6 2521 8 | Dat
3 C1-D |Cotgifta | 1.2 | 402.5 333 50 7 | 30 3.6 252 8 | Dat
3 Cl1-E |Cotgitta | 1.2 | 4025 333 50 7 | 30 3.6 252 8 | Dat
3 C1-F |Cot gifta | 1.2 | 402.5 333 50 7 | 30 3.6 2521 8 | Dat
3 C1-G |Cotbién | 1.3 | 201.2 180 50 4 | 20 3.6 252 13 | Dat
3 Cl1-H [Cotbién | 1.3 59.3 53 50 1 20 3.6 252 13 | Dat
3 Cl1-J |Cotgitra| 1.2 | 2399 199 50 4 | 20 3.6 2.52| 13 | Dat
3 Cl1-K [Cotbién | 1.3 | 180.6 162 50 3 120 3.6 2.52| 13 | Dat
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Chiéu Lo = Kiém

. N Ayc he | byc | bc cao 07H A ra
Tang | Tén cot [ Loai cot | k tang
kN (cm2) | (cm) | (cm) | (cm) | (m) m
3 C2-A |Cotgitta | 1.2 | 262.2 217 50 4 | 20 3.6 252 13 | Dat
3 C2-B |Cot gitta | 1.2 | 138.1 114 50 2 | 20 3.6 252 13 | Dat
3 C2-C [Cot gitra | 1.2 138.1 114 50 2 20 3.6 252 13 Pat
3 C2-D |Cot gitta | 1.2 138.1 114 50 2 20 3.6 252 13 Pat
3 C2-E [Cot gitta | 1.2 138.1 114 50 2 20 3.6 252 13 Pat
3 C2-F |Cot gifta | 1.2 | 138.1 114 50 2 | 20 3.6 252 13 | Dat
3 C2-G |Cotbién | 1.3 69.0 62 50 1 | 20 3.6 252 13 | Dat
3 C2-H |Cotbién | 1.3 40.7 36 50 1 20 3.6 252 13 Pat
3 C2-] |Cotgita | 1.2 102.7 85 50 2 20 3.6 252 13 Pat
3 C2-K [Cotbién | 1.3 443 40 50 1 | 20 3.6 252 13 | Dat
3 C3-A |Cot gitta | 1.2 | 100.2 83 50 2 | 20 3.6 2.52| 13 | Dat
3 C3-B |Cotgitta | 1.2 | 147.4 122 50 2 | 20 3.6 252 13 | Dat
3 C3-C |Cotgitta | 1.2 | 147.4 122 50 2 | 20 3.6 252 13 | Dat
3 C3-D |Cot gitia | 1.2 147.4 122 50 2 20 3.6 2.52| 13 Pat
3 C3-E [Cot gitta | 1.2 147.4 122 50 2 20 3.6 252 13 Pat
3 C3-F [Cot gitta | 1.2 147.4 122 50 2 20 3.6 2.52| 13 Pat
3 C3-G |Cotbién | 1.3 53.8 48 50 1 | 20 3.6 252 13 | Dat
3 C3-H [Cot bién | 1.3 49.0 44 50 1 20 3.6 2.52| 13 Pat
3 C3-] |Cotgitta | 1.2 123.5 102 50 2 20 3.6 252 13 Pat
3 C3-K |Cot gitia | 1.2 104.4 86 50 2 20 3.6 2.52| 13 Pat
3 C4-H [Cotbién | 1.3 60.7 54 50 1 | 20 3.6 252 13 | Dat
3 C4-] |Cotgitra | 1.2 | 153.1 127 50 3 120 3.6 2.52| 13 | Dat
3 C4-K |Cot gitta | 1.2 | 129.4 107 50 2 | 20 3.6 252 13 | Dat
3 C5-H |Cotbién | 1.3 55.2 49 50 1 | 20 3.6 2.52| 13 | Dat
3 C5-] |Cot gitra | 1.2 | 139.2 115 50 2 | 20 3.6 2.52| 13 | Dat
3 C5-K |Cotgifta | 12 | 117.6 97 50 2 | 20 3.6 252 13 | Dat
3 C6-H [Cotbién | 1.3 55.2 49 50 1 | 20 3.6 252 13 | Dat
3 C6-J |Cotgitta | 1.2 | 139.2 115 50 2 | 20 3.6 252 13 | Dat
3 C6-K |Cot gitta | 1.2 | 117.6 97 50 2 | 20 3.6 2.52| 13 | Dat
3 C7-] |Cot gitra | 1.2 | 139.2 115 50 2 | 20 3.6 2.52| 13 | Dat
3 C7-K |Cotgifta | 12 | 117.6 97 50 2 | 20 3.6 252 13 | Dat
3 C8-H [Cotbién | 1.3 55.2 49 50 1 | 20 3.6 252 13 | Dat
3 C8-J |Cotgitta| 1.2 | 139.2 115 50 2 | 20 3.6 252 13 | Dat
3 C8-K |Cotgitta | 1.2 | 117.6 97 50 2 | 20 3.6 252 13 | Dat
3 C9-H |Cotbién | 1.3 55.2 49 50 1 20 3.6 252 13| Dat
3 C9-J |Cotgitta| 1.2 | 139.2 115 50 2 | 20 3.6 2.52| 13 | Dat
3 C9-K |[Cotgifta | 12 | 117.6 97 50 2 | 20 3.6 2.52| 13 | Dat
3 | C10-H |Cot bién | 1.3 55.2 49 50 1 | 20 3.6 2.52| 13 | Dat
3 C10-J |Cot gitta | 1.2 | 139.2 115 50 2 | 20 3.6 252 13| Dat
3 | C10-K |Cot gitta | 1.2 | 117.6 97 50 2 | 20 3.6 252 13| Dat
3 Cl1-] |Cot gitta | 1.2 | 123.5 102 50 2 | 20 3.6 2.52| 13 | Dat
3 | Cl1-K |Cotgitra | 1.2 | 104.4 86 50 2 | 20 3.6 2.52| 13 | Dat
3 | C12-H |Cot gitta | 1.2 58.6 48 50 1 | 20 3.6 2.52| 13 | Dat
3 Cl12-J |Cot gitta | 1.2 | 109.6 91 50 2 | 20 3.6 2.52| 13 | Dat
3 | C12-K |Cot gifta | 1.2 92.6 77 50 2 | 20 3.6 252| 13| Dat
3 C13-] [Cot gitta | 1.2 | 139.2 115 50 2 | 20 3.6 2.52| 13| Dat
3 | C13-K |Cotgitra | 1.2 | 117.6 97 50 2 | 20 3.6 2.52| 13 | Dat
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Chiéu R

. N Ayc he bye | bc cao :]J(;I-_I A Iil::l

Tang | Tén cot | Loai ¢t | k tang |
kN (cm2) | (cm) | (cm) | (cm) [ (m) m

3 C14-H |Cot bién | 1.3 37.2 33 50 1 20 3.6 2.52| 13 Pat

3 C14-J [Cot bién | 1.3 69.6 62 50 1 20 3.6 252 13 Pat

3 C14-K |Cot bién | 1.3 58.8 53 50 1 20 3.6 252 13 Pat

3 C5'-A |Cot gitta | 1.2 127.2 105 50 2 20 3.6 2.52( 13 Pat

3 C5'-B |Cot gitta | 1.2 187.2 155 50 3 20 3.6 2.52( 13 Pat

3 CT5' |Cotbién | 1.3 55.2 49 50 1 20 3.6 2.52( 13 Pat

3 C6'-A |(Cot gitta | 1.2 145.9 121 50 2 20 3.6 252 13 Pat

3 C6'-B (Cot gitta | 1.2 116.3 96 50 2 20 3.6 252 13 Pat

3 CT6' |Cot bién | 1.3 52.4 47 50 1 20 3.6 2.52| 13 Pat

3 C7'-A | Cot goc 1.5 54.0 56 50 1 20 3.6 252 13 Pat

3 C7'-B |Cot bién | 1.3 55.1 49 50 1 20 3.6 2.52| 13 Pat
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CHUONG 3: THIET KE SAN TANG DIEN HINH

3.1. SO liéu tinh toan

- Thong s6 vat liéu bé tong cdt thép

- S6 liéu dau vao tinh toan gdm c6 kich thudc nhip ban san, cong nang lam viéc cta

tung O san.

- Tai trong tac dung 1é€n san

- Kich thudc chiéu day san

3.2. So' d6 san ting dién hinh:

e o o i o X 0 RO R
| t 8 DR =Y Y a7 = =4l BY Y BY A Y 42 515 521 BY a1 |
/
8137 |17 87 s 817 |y &7 87 s ST st7 s17 817 s1a7 a2
Y 214
ST s s\ s s s s s an s L0 s s 510 \\ as
sw fsiz] St an sn s an sn a1 s an an sn an s 8 an 2 | s1 g
= = zef — 1B ‘ ‘—T— -
|
7 |eo 39
¥ |50
5 |50
s ose
Lo £
& |80 %
&7 |so %
& |so ‘EJ{
R, |
& se ) 23 Py f s || s [ s =
& fsof sst | & |oes | o5 | ﬁl
3
& Jea S5 = as asy >‘< §W
< 2 1 =3 =1 o1 J‘@
. ‘“mﬁ e ‘&,Jlﬂ !
' © © ©
Hinh 4: So do san tang 2
3.3. Xac dinh tdi trong tic dung lén san
3.3.1. Tai trong thuwong xuyén
a) Cau tao céac 16p mat san:
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Sin lat gach granit day 10mm
Lot vira xi miang M75 day 25mm
I'rat vira xi mang M75 day 15mm

I'rdn hoan thién mastic 1an som 20mm

Cau tao cac 16p san tang

Mai lop ton + xa go
Ldp vira xi miing
I'rat vira x1 ming M75 diy 15mm

I'ran hodn thién mastic lin som 20mm

Cau tao cac 16p san vé sinh

San lat gach chdng trrgt day 10mm
Lot vira x1 ming M75 day 25mm
['rat vira xi mang M75 day | 5mm
Ldp chéng thim

Cau tao cac 16p san mai

D6 dit tréng ciy day 250mm
I'rét vira x1 ming M75 diy 1 5mm

L¢p chong tham

Cau tao cac 16p san trong cay

b) Tinh tai

Tinh tai ctia san gdm co:

+ Trong luong ban than san BTCT
+ Tai trong cac 16p hoan thién san

+ Tai trong tuong tac dung Ién 6 san

+ Ca4c tai trong thiét bi khac...

Bang 7: Trong lwong ban than cua cac 16p vat liéu

TRONG LUQNG BAN THAN VAT LIEU
A Trong lwong riéng
STT Loai vat tw (kG/m’)

1 | Bétong ct thép 2500
2 | Vira xi mang 1800
3 | Tuong xay gach rong 1500
4 | Tuong xay gach déc 1800
5 | Bétong 2200
6 | Thép 7850
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Bdng 8: Cdu tao san tang

Chiduday | y | TTtiéu | H¢sé | TTtinh
Ciu tao san ting 16p (kG/m | chuin vugt toan
(mm) 3) (kG/m2) | tai (kG/m2)
San lat gach granite 10 2200 22 1.2 26.4
L6t vira xi mang M75 25 1800 45 1.3 58.5
Trat vira xi mang M75 15 1800 27 1.3 35.1
Tfan hoan thién mastic 20 1800 16 13 46.8
lan son
Téng trong luong cac 16p hoan thién 130 166.8
Bang 9: Cdu tao san vé sinh
Chiéu day Y TTtiéu | Hésdé | TTtinh
Cac 16p hoan thién 16p (kG/m | chuin vugt toan
(mm) 3) (kG/m2) tai (kG/m2)
Thiét bi v¢ sinh 1 22000 22 1 22
San lat gach chéng truot 10 2200 22 12 26.4
L6t vira xi mang M75 25 1800 45 1.3 58.5
L6p chdng tham 1 6000 6 1.3 7.8
Trat vira xi mang M75 15 1800 27 1.3 35.1
Tran + hé théng thiét bi 1 30000 30 12 36
Téng trong lwong cac 16p hoan thién 152 185.8
Bang 10: Céu tao san mdi
Chiéu day ¥ TTtiéu | Hés6é | TT tinh
Cac 16p hoan thién l6p (kG/m | chuin vugt toan
(mm) 3) (kG/m2) tai (kG/m2)
Mai lop ton + xa go 1 15000 15 1.3 19.5
Lép vira xi mang 20 1800 36 1.3 46.8
Trat vita xi mang M75 15 1800 27 1.3 35.1
Tréan hoan thién mastic 1in so 20 1800 36 1.3 46.8
Téng trong lugng cac 16p hoan thién 114 148.2
Bang 11: Cdu tao san mdi trong cdy
Chiéu day v TT titu | Hésd | TTtinh
Ciac 16p hoan thi¢n 16p (kG/m | chuan | vuot to4n
(mm) 3) (kG/m2) tai (kG/m2)
Do dat trong cay day 250mm 250 2000 500 1.1 550
Trat vira xi mang M75 15 1800 27 1.3 35.1
L6p chong tham 1 6000 6 1.3 7.8
Tong trong lugng cac 16p hoan thién 533 592.9

Bang 12 Twong xdy gach nung day 200mm

SVTH: Pham Phu Trung

GVHD: TS.Nguyén Thanh Hai/ ThS. Nguyén Hai Puong

37




Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

Chiéu day v TTtiéu | Hésdé | TTtinh
Cac 16p hoan thién 16p (kG/m | chuan vugt toan
(m) 3) | (kG/m2) | tii | (KG/m2)
Vita trat tudng 0.03 1800 54 1.3 70.2
Gach khong nung 0.2 1500 300 1.1 330
Tai trong tuong 354 400.2
Tai tuong c6 ké dén cira 1y 0.75 265.5 300.15
Bang 13: Twong xdy gach rong day 100mm
Chiéu day Y TT tiéu | Hésdé | TTtinh
Cic 16p hoan thién 16p (kG/m | chuin | vuot to4n
(m) 3) | (kG/m2) | tai (kG/m2)
Vita trat tuong 0.03 1800 54 1.3 70.2
Gach xay 0.1 1500 0.15 1.1 0.165
Tai trong tudng 54.15 70.365
Tai twong c6 ké dén cira lay 0.75 40.6125 52.77375

c) Hoat tai

- Hoat tai st dung

Duya vao cong nang sir dung dé xac dinh hoat tai sir dung cho cong trinh duéi dang
tai phan bd déu 1én cac cau kién theo TCVN 2737-2023: Tai trong va tac dong — Tiéu
chuan thiét ké

ptt = ptc, n,

Trong do:

pte: tai trong tiéu chuan 13y theo bang 3 TCVN 2737:2023, phu thudc vao cong ning
cu thé cua cac phong.

n,: He s6 do tin cay

Bang 14: Hoat tdi sur dung

Tai tiéu ~ % 2~ | Tai tinh

STT Loai phong chuén p'* ],{f"l S? a0 toan pttts

&kN/m2) | TN N/m2)
1 Ph(‘)‘ng h?c, phf‘)ng k¥ thuat, ) 13 26

phong lam viéc

2 Khu vé sinh 2 1.3 2.6
3 |Céu thang bd 3 1.3 3.9
4 Thu vién 4 1.3 52
5 Phong hdi truong 5 1.3 6.5
6 Séanh, hanh lang 3 1.3 39
7 San ban cong 2.5 1.3 325
8 San mai 0.3 1.3 0.39
9 San kho 5 1.3 6.5
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3.4. Xac dinh ni luc

V&i hé ludi ddm d3 bd tri, mat béng san duoc chia thanh céc 6 san. Ta quan niém cac
0 san lam vi¢c ddc 1ap véi nhau: tai trong tac dung 1én 6 san nay khong gy ra noi luc
trong cac 6 san lan can (quan ni€ém nay khong dugc chinh xac nhung dugc ap dung vi
cach tinh don gian, néu khong: can tinh va t6 hop ndi luc trong san - xem thém gido
trinh KC BTCT). Vi quan niém rang cic 6 san lam viéc doc 1ap nén ta xét riéng ting 6
san dé tinh.
3.4.1. Xdac dinh ngi lyc trong ban san

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

Tuy thudc vao lién két canh ban ma c6 so do tinh d6i véi dam trong ban

Trong d6: q = g + p: tai trong phan bd déu tac dung 1én 6 san

11: chiéu dai canh ngan cta 6 san.

q q q
| 4 L L 4 L ! 4 !
L L L L L L
i P —di i
\L/ Mnun_ 8 Mmin_ 1 l\ /I Mmin_ 1
o T~ ~T—
Mmux_ 8 2 2
_9d _4y
max 128 max 24

3.4.2. Xac dinh noi luc trong bdan ké 4 canh

Xét tung 6 ban c6 6 momen

My
—%
M, M, My
z l\‘l2 -
L i
71 3 ITL MH

Hinh 5: Momen theo phwong canh ngdn, canh ddi
- M1, MI, MI’ : dung dé tinh cbt thép dat doc canh ngén.
(MI” = 0 néu 1a bién khép, MI” = MI néu 1a bién ngam).
- M2, MIIL, MII” : diing dé tinh c6t thép dat doc canh dai.
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(MII” = 0 néu 1a bién khép, MII” = MII néu 1 bién ngam).

— Ding M;;' d€ tinh

I

Dung M, dé€ tinh Dung M, dé€ tinh

| Diing M, dé€ tinh
1 ]
%( Dung M, d€ tinh - |

Dung My, dé€ tinh

Hinh 6: Momen diing dé tinh thép san
Véi M1 =ai.(g + p).li.lx
MI = -Bi.(g + p).1i.I»
M2 =o02.(g+p).li.lx
MII = -B2.(g + p).1i.12
Trong d6: + qs = gs + ps tong tai trong tac dung 1én 6 san
+11, Lo 1an luot chiéu dai canh ngin va canh dai 6 san
+ a1, o2, B1, B2 : hé sd phu thudc vao so dd tinh 6 ban va ty s 12/11, xac
dinh béng cach tra Phu luc cua gido trinh KCBTCT hoac cac ) tay két cau, néu
11/12 14 s6 1¢ thi can phai noi suy.
3.5. Tinh todn cot thép:
- Tinh thép ban nhu két cu kién chiu ubn co bé rong b = Im = 1000mm, chiéu cao

h= chiéu day san.
. M 2 A 1ia
- Xéc dinh oy = —p72 (Kiém tra dicu ki¢n owr <owr)
b 0

Néu o >or: ting chiéu day hodc ting cap d6 bé tong.
ar : Xéc dinh bang cach tra Phu lyc ctia gido trinh KCBTCT phu thudc nhém cdt thép
va cap bén bé tong, tmg voi gb2 = 1.

- Sau khi tinh ops va thoda man oy <o

=>C =0,5.(1+ \1-2a,,)

M,
:>AS :W. )
s 0

3.6. Cac yéu cau chon va bo tri thép san
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Dién tich cdt thép A, dugc xac dinh & trén xem nhu bd tri cho 1 m chiéu dai ban. Khi
thiét ké cdt thép san ta thudng chon dudng kinh va tinh toan khoang cach cac thanh thép.

Chon dudng kinh thép: chon @6; 8; 10; ... dong thoi théa man didu kién @ < h/10.
a

S s

, A
Tu dang thirc =
1000mm  S™

a,: Dién tich 1 thanh thép

ST : khoang cach cdt thép theo tinh toan

a,.1000
A

N

- Tinh ham luong cot thép p% = zj; .100
0

- Trong san p=0,3% - 0,9% lahop 1y va p> p_. =0,05% (thuong lay 0,1%).

- Viéc b tri cbt thép can phai phdi hop cbt thép giita cac 6 san v6i nhau, khoang cach
cdt thép bd tri SB7 < ST7 . Tinh lai dién tich cbt thép bd tri theo khoang cach 57

A4 = %

- Két qua tinh toan ndi luc va thép trong san nén lap thanh bang dé tién theo doi, kiém
tra.

- Khoang cach 16p bao vé: apy = 10 mm dbi v6i h < 100mm

- Khoang cach 1p bao vé: apy = 115 mm ddi v6i h >100mm

- Khoang céach giita cac cot thép chiu lyc a =70 + 200mm.

- Cbt thép phan bd (cbt thép dit theo phuong canh dai ddi véi san ban dam) khong it
hon 10% cbt chiu luc néu 1/1; > 3; khong it hon 20% ¢t chiu lue néu 1y/1; < 3. Khoang
cach cac thanh < 350mm, duong kinh c6t thép phan bd < dudng kinh cdt thép chiu lyec.

C6 thép phan b c6 tac dung

+ Chéng nut do bé tong co ngot.

+Cé dinh cét chiu lyc.

+ Truyén tai sang ving xung quanh tranh tap trung ing sut.

+ Chiju trng suat nhiét.

+ Can tr¢ sy mo rong khe nirt.

3.6.1. VD tinh toan 6 san S2-5(Phong hoc phong lam viéc)
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Tai trong tac dung 6 san S2-5

- Tinh tai
Chiéu day Y TT tiéu | Hésé | TT tinh
CAu tao san ting 16p (kG/m | chuén vugt toan
(mm) 3) (kG/m2) | tai (kG/m2)
San lat gach granite 10 2200 22 1.2 26.4
Lot vira xi mang M75 25 1800 45 1.3 58.5
Trat vira xi mang M75 15 1800 27 1.3 35.1
Ban BTCT 120 2500 300 1.1 330
Tfan hoan thién mastic 20 1800 36 13 46.8
lan son
Tong trong lugng cac 16p hoan thién 430 496.8
- Hoat tai
Tii tiew | "ES° | Ti tinh
STT Loai phong chuan p* tin ca toan pttts
(kN/m2) Yr-y (kKN/m2)
1 Ph(‘)‘ng h(:)c, phf)ng k¥ thuat, 2 13 26
phong lam viéc
2 Khu v¢ sinh 2 1.3 2.6
3 Cau thang bo 3 1.3 3.9
4 Thu vién 4 1.3 52
5 Phong héi truong 5 1.3 6.5
6 Sanh, hanh lang 3 1.3 3.9
7 San ban cong 2.5 1.3 3.25
8 San mai 0.3 1.3 0.39
9 San kho 5 1.3 6.5
- Tinh toan noi1 Iuc
So db tinh 12/11 = 1.03 <2 =>Ban ké 4 canh
Tra gia tri al, a2, B1, B2 phu luc gido trinh KCBTC.
ar =0.0183
o2 =0.0175
B1=0.0427
B2 =0.0405
=> M1 =0.0183x (2.6+4.97) x 3.9 x 4 = 2.16(kN/m?)
=>M2=0.0175x (2.6+4.97) x 3.9 x 4 = 2.07 (kN/m?)
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=>MI =0.0427x (2.6+4.97) x 3.9 x 4 = 5.05(kN/m?)
=> MII = 0.0405x (2.6+4.97) x 3.9 x 4 = 4.79 (kKN/m?)
- Tinh toan cbt thép

Thép CB300V => Rs =260 MPa, &r= 0.623

Bé tong B25 => Rb = 14.5 MPa

Chon a=15mm => ho =105 mm

a) Tiét dién nhip

- Cbt thép chiu momen theo phuong canh ngin

6
7!3—1\134772 TSETO00RTOS> = 0014 <01, =0,446

£ =0,5.(1+[1-2a, ) = 0.993

=> A, = C—Z\Rflljl— =79.75mm?
s 0

- Ham luong cot thép p_. =0,05% < u% =

%0
=> Chon thép ®10a200=> A4, =393mm*
- C6t thép chiu momen theo phuong canh dai

6
o = g = TASATONTTS™ = 0013 <, =0.446

£ =0,5.(1+1-2a,,) = 0993

M,
=> A, =W=76.15mm2
s 0

- Ham lugng cot thép . =0,05% < u% =

0
=> Chon thép ®10a200 => A, =393mm*
b) Tiét dién gbi
- C6t thép chiu momen theo phuong canh ngén

1 6
o =T 77 = TESTO00TOS = 0032 <01 =0.429

£ =0,5.(1+ \/1- 201, ) = 0.984
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M
== AS = mljl— = 187831’)’2}%2
s 0

- Ham lugng ¢t thép p_. =0,05% < u% = b/;zs .100=0.18%

%0
=> Chon thép ®10a100=> A, =785.4mm*
- C6t thép chiu momen theo phuong canh dai

M 4.79x10°
Oy =R b7 = T&5x1000x105> ~ 0-03 <0, =0,429
b 0

£ =0,5.(1+ /-2, ) = 0.985

M,
=> 4, = mljl— =177.99mm?
s 0

- Ham lugng ¢t thép p_. =0,05% < u% = bAhS .100=0.18%

My
=> Chon thép ®10a100=> A, =785.4mm>

3.6.2. VD tinh toan 6 san S2-14(Sdanh, hanh lang)
San S2-14 ¢6 kich thudc 2,3 x 7m
So dd tinh 12/11 = 7/2,3 = 3,04 => San 1am viéc mét phuong
Tai trong tinh todn q=(g+p) = (4,97+3,9)=8,87 kN/m>

gP 884237
Xac dinh noi lyc tai nhip M = — = =1.96kNm
24 24
, gP 88723
Xac dinh noi luc tai goi M =—= =3,91kNm
12 12
Tinh toan bé tri c6t thép 6 san S2-14

1.96x10°
Gy = R = TS5 TO00RTOS™ =001 <0t =0,429
b 0

M 6

b 0
£, =0,5.(1+ J1-20,)=0,99
£, =0,5.(14 J1- 20, ) = 0.99
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Asl = m = 72mm2
s 0
Ml

A = =145,03mm?

-Kiém tra ham luong c6t thép

+Tainhip p. =0,05%< p% = b/;; .100 = 0.07%

0

+Taigdi p =0,05%< % = ;jj 100=0.14%

0
=> B6 tri thép tai nhip ®10a200 => A, =393mm?

=> B6 tri thép tai gbi ®10a100 => A, = 785.4mm>
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Bdng 15: Tinh todn va bé tri cot thép san

, \ . X X Tinh tai . A ) Thép chon A
O sin Kich thwoc | Tyso | Be rong ho (mm) Cing niing g Hoat tai (mm’) M% M% thon A% chon

LixLs (m) | (LoLy) | b (mm) " (kN/m) (Nip) | (Ghi " )

(kNfr’ o | @2| pt | p Thép nhip| Thép gfi | (mm)
S2-1 | 14| 40| 286 1000 105 San ban cong 497 325 24.64 | 24.64| 4939 | 49.39 0.02 0.05 |10} 200 | 10| 200 | 392.70| 392.70
§22 | 14| 23| 164 1000 105 San ban cong 497 325 19.66 | 7.26 | 4349 | 16.10 0.02 0.04 | 10} 200 | 10| 200 | 392.70| 392.70
§2-3 | 14| 36| 257 1000 105 San ban cong 497 325 24.64 | 24.64| 4939 | 49.39 0.02 0.05 |10} 200 | 10| 200 | 392.70| 392.70
S2-4 | 14| 14| 1.00 1000 105 San ban cong 497 325 10.57 | 10.57| 24.66 | 24.66 0.01 0.02 | 10} 200 | 10| 200 | 392.70| 392.70
§2-5 | 39| 40| 103 1000 105 Phong hoc/ lam vigc 497 2.6 79.75 | 76.15| 187.83 | 177.99 |  0.08 0.18 | 10] 200 | 10| 200 | 392.70| 392.70
§2-6 | 23|39 L70 1000 105 Sanh, hanh lang 497 39 58.63 20.27| 129.28 | 44.77 0.06 0.12 | 10] 200 | 10| 200 | 392.70| 392.70
§2-7 | 36|39 108 1000 105 Phong hoc/ lam viéc 497 2.6 75.10 | 64.33| 176.15| 149.59 |  0.07 0.17 | 10} 200 | 10| 200 | 392.70| 392.70
§2-8 | 14|39 279 1000 105 San ban cong 497 325 24.64 | 24.64| 4939 | 49.39 0.02 0.05 |10} 200 | 10| 200 | 392.70| 392.70
§2-9 | 28| 36| 129 1000 105 Cau thang b 497 39 68.43 | 41.37| 157.50| 94.86 0.07 0.15 | 10] 200 | 10| 200 | 392.70| 392.70
§2-10 | 23 | 36 | 157 1000 105 San ban cong 497 325 S1.51 | 21.02] 115.03 | 46.74 0.05 0.11 | 10} 200 | 10| 200 | 392.70| 392.70
S2-111 23] 40| 174 1000 105 Sanh, hanh lang 497 39 59.38 | 19.49] 130.75| 43.02 0.06 0.12 | 10] 200 | 10| 200 | 392.70| 392.70
§2-121 23| 23| 1.00 1000 105 Sanh, hanh lang 497 39 30.85 | 30.85] 72.12 | 72.12 0.03 0.07 |10} 200 | 10| 200 | 392.70| 392.70
§2-13 | 35| 36| 103 1000 105 Khu v¢ sinh 4.61 39 72.55 168.92| 170.76 | 160.83 |  0.07 0.16 | 10] 200 | 10| 200 | 392.70| 392.70
§2-14 |1 23| 70 | 3.04 1000 105 Sanh, hanh lang 497 39 72.06 | 72.06| 145.03 | 145.03 |  0.07 0.14 | 10] 200 | 10| 200 | 392.70| 392.70
S2-15| 14 | 48 | 343 1000 105 San ban cong 497 325 24.64 | 24.64| 4939 | 49.39 0.02 0.05 |10} 200 | 10| 200 | 392.70| 392.70
§2-16 | 3.6 | 48 | 135 1000 105 Sanh, hanh lang 497 39 11744 |1 63.83 | 268.56 | 146.37 | 0.11 0.26 | 10] 200 | 10| 200 | 392.70| 392.70
§2-17 | 35| 40 | 114 1000 105 Phong hoc/ 1am vigc 497 2.6 77.83 | 59.14| 181.15| 13839 | 0.07 0.17 | 10] 200 | 10| 200 | 392.70| 392.70
§2-18 | 3.8 | 48 | 1.26 1000 105 Khu v¢ sinh 4.61 39 119.06 | 74.60| 275.73 | 171.50 | 0.1 0.26 | 10{ 200 | 10| 200 | 392.70| 392.70
§2-19 | 3.1 | 48 | 1.55 1000 105 Phong hoc/ 1am vigc 4.97 2.6 85.65 | 35.69| 192.62| 79.55 0.08 0.18 | 10] 200 | 10| 200 | 392.70| 392.70
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. . |Kichthwoe | Tysd | Bé rong . Tinl:ttal Hoat tai As 1% 1% Thép chon A% A% chon

O san hy (mm) Cong nang g . % . . .| chon
LixLz (m) | (Ly/Ly) | b (mm) (KN/m?) pt(kN/md)| al a2 p1 B2 (Nhip) (GOi) | Thép nhip| Thép goi | (mm?)

(mm’)
$2-20 | 23 | 48 | 2.09 1000 105 San ban cong 497 3.25 66.75 | 66.75| 134.27| 134.27 0.06 0.13 10| 200 | 10| 200 | 392.70| 392.70
$2-21 | 0.8 | 8.0 | 10.67 1000 105 Khéc (San vuon...) 497 39 7.62 | 7.62 | 1525 | 15.25 0.01 0.01 10| 200 | 10| 200 | 392.70| 392.70
$2-22 | 3.6 | 40| 1.11 1000 105 Sénh, hanh lang 497 39 92.11 | 74.66| 215.66| 174.25 0.09 0.21 10| 200 | 10| 200 | 392.70| 392.70
$2-23 | 39 | 40 | 1.03 1000 105 Sanh, hanh lang 4.97 3.9 93.55 | 89.33| 220.72| 209.11 |  0.09 021 | 10| 200 | 10| 200 | 392.70| 392.70
$2-24 | 23 | 39 | 1.70 1000 105 Sanh, hanh lang 4.97 3.9 58.63 | 20.27| 129.28 | 44.77 0.06 0.12 | 10| 200 | 10| 200 | 392.70| 392.70
$2-25 | 23 | 39| 1.70 1000 105 Sanh, hanh lang 4.97 3.9 58.63 | 20.27| 129.28 | 44.77 0.06 0.12 | 10| 200 | 10| 200 | 392.70| 392.70
$2-26 | 23 | 39| 1.70 1000 105 Sénh, hanh lang 497 39 58.63 | 20.27| 129.28 | 44.77 0.06 0.12 10| 200 | 10| 200 | 392.70| 392.70
$2-27 | 23| 39| 1.70 1000 105 Sénh, hanh lang 497 39 58.63 | 20.27| 129.28| 44.77 0.06 0.12 10| 200 | 10| 200 | 392.70| 392.70
$2-28 | 23 | 39| 1.70 1000 105 Sénh, hanh lang 497 39 58.63 | 20.27| 129.28| 44.77 0.06 0.12 10| 200 | 10| 200 | 392.70| 392.70
$2:29 | 35| 40 | 1.14 1000 105 Phong k¥ thudt, thiét bi 4.97 3.9 91.30 | 69.36| 212.85| 162.50 |  0.09 020 | 10| 200 | 10| 200 | 392.70| 392.70
S2-28 | 1.7 | 39 | 233 1000 105 San ban cong 497 3.25 3531 |35.31| 70.83 | 70.83 0.03 0.07 10| 200 | 10| 200 | 392.70| 392.70
$2-29 | 35| 40| 1.14 1000 105 Phong k¥ thudt, thiét bi 497 39 91.30 | 69.36| 212.85| 162.50 0.09 0.20 10| 200 | 10| 200 | 392.70| 392.70
$2-30 | 1.5 | 40 | 267 1000 105 San ban cong 497 3.25 28.30 |28.30| 56.73 | 56.73 0.03 0.05 10| 200 | 10| 200 | 392.70| 392.70
S2-5T | 39 | 40| 1.03 1000 105 Khu vé sinh 4.61 3.9 89.73 | 85.68| 211.59| 200.48 0.09 0.20 10| 200 | 10| 200 | 392.70| 392.70
S2-13T| 3.5 | 3.6 | 1.03 1000 105 Phong hoc/ lam viée 497 2.6 64.49 | 61.26| 151.65| 142.84 0.06 0.14 10| 200 | 10| 200 | 392.70| 392.70
S2-17T| 3.5 | 40 | 1.14 1000 105 Phong hoc/ 1am viée 497 2.6 77.83 |59.14] 181.15| 138.39 0.07 0.17 10| 200 | 10| 200 | 392.70| 392.70
S2-18T| 3.8 | 48 | 1.26 1000 105 Khu v¢ sinh 4.61 39 119.06 | 74.60| 275.73 | 171.50 0.11 0.26 10| 200 | 10| 200 | 392.70| 392.70
S3-1 | 14| 40| 286 1000 105 San ban cong 497 3.25 24.64 | 24.64| 49.39 | 49.39 0.02 0.05 10| 200 | 10| 200 | 392.70| 392.70
S3-2 | 14| 23 1.64 1000 105 San ban cong 497 3.25 19.66 | 7.26 | 43.49 | 16.10 0.02 0.04 10| 200 | 10| 200 | 392.70| 392.70
S3-3 | 14| 3.6 | 257 1000 105 San ban cong 497 3.25 24.64 | 24.64| 49.39 | 49.39 0.02 0.05 10| 200 | 10| 200 | 392.70| 392.70
S3-4 | 14| 14| 1.00 1000 105 San ban cong 497 3.25 10.57 | 10.57| 24.66 | 24.66 0.01 0.02 10| 200 | 10| 200 | 392.70| 392.70
S3-5 | 39| 40| 1.03 1000 105 Phong hoc/ 1am viée 497 2.6 79.75 | 76.15| 187.83| 177.99 0.08 0.18 10| 200 | 10| 200 | 392.70| 392.70
S3-6 | 39 | 40| 1.03 1000 105 Khu vé sinh 4.61 3.9 89.73 | 85.68| 211.59| 200.48 0.09 0.20 10| 200 | 10| 200 | 392.70| 392.70
S3-7 | 28 | 36| 129 1000 105 Cau thang by 497 39 68.43 |1 41.37| 157.50| 94.86 0.07 0.15 10| 200 | 10| 200 | 392.70| 392.70
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' Tih tii A Thép chon K

» . |Kichthwge | Tyso | Bérong . " Hoat tai 1% 1% * | A% chon

O san ho (mm) Cong nang g . £ L. .z | chon
LixL; (m) | (LyLy) | b (mm) o [PUERNmY) | el | 02 | Bl p2 | (Nhip) | (GOi) |Thép nhip| Thép goi » | (mm?)

(kN/m?) (mm?)
S3-8 [ 2339 170 1000 105 Sanh, hanh lang 497 39 58.63 |20.27| 129.28 | 44.77 0.06 0.12 |10 200 | 10| 200 |392.70 | 392.70
S39 (1439 279 1000 105 San ban cong 497 325 24.64 | 24.64| 4939 | 4939 0.02 0.05 |10 200 | 10| 200 |392.70| 392.70
$3-10 | 23 | 36 | 157 1000 105 San ban cdng 497 325 51.51 |21.02] 115.03 | 46.74 0.05 0.11 |10 200 | 10| 200 |392.70 | 392.70
$3-11 | 23 | 40 | 1.74 1000 105 San ban cong 497 325 55.01 | 18.06| 121.06 | 39.86 0.05 0.12 |10 200 | 10| 200 |392.70 | 392.70
$3-12 | 39 | 40 | 1.03 1000 105 San ban cdng 497 325 86.65 | 82.74|204.25| 193.53 | 0.08 0.19 |10 200 | 10| 200 |392.70 | 392.70
$3-13 | 36 | 39| 1.08 1000 105 Khu v¢ sinh 4.61 39 84.49 | 72.37| 198.41| 168.44 | 0.08 0.19 |10 200 | 10| 200 |392.70 | 392.70
$3-14 | 23 | 36 | 157 1000 105 Sanh, hanh lang 497 39 55.60 |22.69| 124.23| 50.45 0.05 0.12 |10 200 | 10| 200 |392.70 | 392.70
$3-15 1 23| 23| 1.00 1000 105 San ban cong 497 325 28.58 |28.58| 66.80 | 66.80 0.03 0.06 |10 200 | 10| 200 |392.70| 392.70
$3-16 | 12 | 48 | 4.00 1000 105 Sanh, hanh lang 497 39 19.53 |19.53| 39.12 | 39.12 0.02 0.04 |10 200 | 10| 200 |392.70| 392.70
$3-17 | 35 | 36 | 1.03 1000 105 Khu v¢ sinh 4.61 39 72.55 168.92|170.76 | 160.83 |  0.07 0.16 |10 200 | 10| 200 |392.70| 392.70
$3-18 | 23 | 70 | 3.04 1000 105 Sanh, hanh lang 497 39 72.06 | 72.06| 145.03 | 145.03 | 0.07 0.14 |10 200 | 10| 200 |392.70 | 392.70
$3-19 | 14| 23| 1.64 1000 105 San ban cdng 497 325 19.66 | 726 | 4349 | 16.10 0.02 0.04 |10 200 | 10| 200 |392.70| 392.70
$3-20 | 14 | 48 | 343 1000 105 San ban cong 497 325 24.64 |24.64| 4939 | 4939 0.02 0.05 |10 200 | 10| 200 |392.70| 392.70
§3-21 | 14 | 40 | 286 1000 105 San ban cdng 497 325 24.64 |24.64| 4939 | 4939 0.02 0.05 |10 200 | 10| 200 |392.70| 392.70
§3-22 | 35| 40| 114 1000 105 Phong hoc/ lam viée 497 26 7783 |59.14| 181.15| 138.39 |  0.07 0.17 |10 200 | 10| 200 |392.70 | 392.70
$323 | 39 | 48 | 125 1000 105 Khu v¢ sinh 4,61 39 120.37 | 77.47| 278.93 | 178.08 | 0.11 027 |10 200 | 10| 200 |392.70| 392.70
$3-24 | 32 | 48 | 152 1000 105 Phong hoc/ lam viée 497 26 87.46 |37.72]1 196.85| 83.98 0.08 0.19 |10 200 | 10| 200 |392.70| 392.70
$3-25 | 23 | 48| 2.09 1000 105 San ban cong 497 3.25 66.75 | 66.75| 134.27| 13427 | 0.06 0.13 |10 200 | 10| 200 |392.70 | 392.70
$3-26 | 35| 40| 114 1000 105 Phong ky thuat, thiét bi 497 39 91.30 [ 69.36|212.85| 162.50 | 0.09 020 |10 200 | 10| 200 |392.70| 392.70
S3-5T | 39 | 40 | 1.03 1000 105 Phong hoc/ lam viée 497 2.6 79.75 | 76.15| 187.83| 177.99 |  0.08 0.18 | 10| 200 [ 10| 200 |392.70| 392.70
S3-6T | 39 | 40 | 1.03 1000 105 Khu v¢ sinh 4,61 39 89.73 | 85.68| 211.59| 200.48 |  0.09 020 |10 200 | 10| 200 |392.70| 392.70
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3.7. Kiém tra d¢ vong san

a. Xac dinh d¢ vong gi¢i han va co so tinh toan

Tinh toan, kiém tra do vong san theo muc 8.2.3.2 TCVN 5574:2018:

Diéu kién kiém tra:

f< [f]

Voi:
+ f1a d vong cua ciu kién bé tong cbt thép dudi tac dung cia ngoai luc
+f, 13 gia tri d6 vOng ctia giéi han cho phép cua ciu kién bé tong cdt thép
+ V&i nhip san 1dy an toan theo phuong canh ngin ta dwoc nhip san dai L= 8000mm,
tra bang M.4.2.1 TCVN 5574:2018 lay thién vé an toan ta duoc:

[f.] = 8000/200 = 40 mm

- Theo muc 8.2.3.3.2, dbi véi cac doan cdu kién xuét hién vét nit trong vung chiu

kéo, do cong toan phén ctia cau kién chju udn duoc xac dinh véi cong thirc sau:
f=f1-2+13

f=(1/r) 1a d6 vong toan phan

fi = (1/r1) 1a d6 vdng do tac dung ngan han cua toan bd tai trong

f> = (1/r2) 12 d6 vong do tac dung ngin han cua tinh tai va tai trong tam thoi dai han

f3 = (1/r3) 1a d6 vong do tac dung dai han cua tinh tai va tai trong tam thoi dai han

Pbi voi thanh phan dai han cua tai trong tam thoi, 1y gan ding bang 30% gi4 tri toan
phan cuia tai trong tam thoi.

Hé sb tir bién cuia bé tong (eb.cr) duoc cho tai bang 11 TCVN 5574-2018. Vi bé
tong B25, do am tai moi truong lam viéc 16n hon 75%, ta c6 @v.cr = 1,8

b. Kiém tra bang phan mém Etabs

Tir ban Etabs v21, CSI di tich hop tinh toan, kiém tra d6 vong san trong Etabs, nho
d6 giup giam thoi gian cho cac k¥ su xdy dung, khong phai théng qua mot phan mém
khac cung hang la CSI Safe.

Sau khi hoan thi€én mo6 hinh tinh toan va hoan thién qua trinh gén tai trong cho cong
trinh, thuc hién cac budce dé khai bao va tinh toan do vong san:
BI1. Khai bdo tiéu chudn tinh dp vong
Trude khi khai bao tiéu chuan tinh toan do vong, dam bao da mo hinh hoan thi
Vao Design -> Concrete Frame Design - > View/Revise Preferences...=> Chon TCVN

5574:2012.
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B3. Khai bdo té hop tinh todn
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Dua vao két qua phan mém Etabs cho duoc, do vong 16n nhit:
max = 3.6 mm
va do vong chi yéu chi dao dong trong khoang (0-30) mm.
Vay: fmax=3.6 mm < [fy] = 40mm
San thiét ké théa mén diéu kién vé do vong.
Nhin xét: Riéng d6i v6i khu vuc voi d6 vong 16n nhét 13 3.6mm, s& c¢6 phuong an
thiét ké thép gia cudong dé dam bao do vong co thé giam hon mic du da dat diéu kién

do vong.
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CHUONG 4: TINH TOAN CAU THANG BQ

4.1. Ciu tao ciu thang ting dién hinh
Trong pham vi thiét ké va tinh toan két cdu Truong TH Tran Vin Du co s 2 vdi cac dic
diém kién truc, két ciu da dugc dé cip o chuong 1 va chuong 2, ciu thang bd dién hinh
T1 ting 2-3 v6i cac kich thudc va dic diém nhu sau:

+ Chiéu rong cua ban thang L1: 2100mm

+ Chiéu dai ban thang trén mat bang: L2 = 3300mm

+ Chiéu rong ban chiéu nghi: L3 = 2300mm

+ Khoang thong thuy gitra 2 ban thang: ¢ = 400mm

+ Chiéu cao tang: H= 3900mm

+ Chiéu rong cau thang L4 = 4600mm

Ly

L, B7 BT

IR | S ——

a) Mit bang cau thang
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Hinh 7: Mdt bang cdu thang
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b) Mit dtng cau thang
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Hinh 8: Mt cdt cau thang

Chi tiét cac 16p cAu tao ctia ban thang, ban chiéu nghi, ban chiéu t6i duge thé hién:

04 ig

+ SAN LAT DA GRANITE DAY 20 MAU XAM + MAT BAC, THANH BUNG LAT, OP DA GRANITE DAY 20
+ VOA LOT XM M.75 DAY 20 + BAC XAY GACH THE, VXM M.75

+ SAN BTCT (XEM KET CAU) + LOP BTCT (XEM KET CAU)

+ TRAT TRAN VXM M.75 DAY 15 + TRAT TRAN VXM M.75 DAY 15

+ HOAN THIEN MATTIC LAN SON + HOAN THIEN MATTIC LAN SON

Hinh 9: Chi tiét cdc 6p cdu tao ban chiéu nghi va ban thang
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4.2. Tinh toan ciu thang ting dién hinh:
4.2.1. 86 ligu tinh todn va so do tinh

a) S6 liéu tinh toan

Vit liéu tinh toan cu thang dd xac dinh & chuong 2 (Téng quan vé két ciu cong
trinh), dugc tong hop lai nhu sau:

- Bé tong: sir dung bé tong cip do bén B25: Ry= 14,5 MPa, Ry = 1,05 Mpa
- Thép:

+Thép ¢ < 10 nhém CB240T: Rs =210 MPa;

+ Thép ¢ >10 nhom CB300V: Rs =260 MPa;

b) So d6 tinh

Ban thang khong c6 c6n thang, ta cat mot dai rong by = Im theo phuong canh dai dé
tinh toan. Tinh dai ban nhu dam don gian hai dau twa khép 1én hai dam chiéu nghi va
dam chiéu toi. Trong cong trinh, hai vé thang c6 kich thudc chénh léch nhau khong
nhiéu nén chi can tinh toan cho 1 vé réi lay két qua twong tu cho vé con lai.

CAu thang bd 13 mot trong nhirg hé thdng giao thong dung trong cong trinh, khi xay
ra sy c6 bat thuong nhu chay nd, hoa hoan, dong dat... thi noi day chinh 1a 16i thoat
hiém duy nhat (thang may s& khong duoc dung trong nhirng trudng hop nay), va khi do
tai trong s& c6 thé tang hon nhiing lic binh thudng rat nhiéu, vi thé tinh an toan cua cau
thang can dugc dam bao tdi da. Ta wu tién siv dung tinh todn theo so do dan hoi va lién
két 2 dau khap.

Tuy nhién so do 2 dau khép khong hoan toan dién ta voi su lam viéc ciia cau thang
trén thyc té vi ban thang va dam thang 1am viéc cing nhau nén lién két khop khong hoan
toan 14 ding ma c¢6 xu hudng lam viéc nhu lién két ngam (nhung khong phai ngam tuyét
déi). Do do, ¢ géi van ton tai gia tri mo men. Pé dam bao tinh tham my clua cau thang
trong giai doan str dung (khong cho nurt tai gdi, vi trong thuc té néu cau thang bi nurt tai
gbi thi dan dén cac 16p gach 16t s& bong nén khong cho phép nirt cau thang) nén trong
thiét ké, khi tinh toan can bd tri thém thép ciu tao chiu mé men & gbi.

Két lugn: St dung so do dan hoi, lién két 2 dau 1a khép va bd tri thép cau tao chiu
mo men & goi.

4.2.2. Xdc dinh tdi trong
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TUnh t{i b{n thang: G&m tring l-ing bin thén c,c lip cku

tto
n
gtzl :Z’yi xi X N kN/m?

Trong ®&: yi - khéi 1l-ing cfia lip thg i c&d chiOu dpy &:
n; — hO sé tin cEy cfa lip thg
- Tai trong 1én ban chiéu nghi, ban chiéu t6i
Tinh tdi: Tai trong cac 16p quy vé tai phan b déu tac dung theo phuong vudng goc
v6i ban chiéu. Véi cac 16p hoan thién dugc néu ¢ hinh 3, ta c6 bang tinh toan tinh tai
sau day, v6i 16p hoan thién mastic ldn son khong duogc ké dén do tai trong khong dang
ke.

Badng 16: Bang tinh todn tinh tdi lén ban chiéu t&i, ban chiéu nghi

Chiéu Hésd | Tai trong
CAu tao cac 16p day 16p & vugt tai | tinh toan
(mm) [(kN/m3) (kN/m2)
Lat da Granite 20 20 1.1 0.44
Vira ximang M75# 20 18 1.3 0.468
Bac gach 100 18 1.1 1.98
Hoan thién Mastic lan son tring 15 18 1.3 0.351
Ban BTCT 120 25 1.1 33
Vita trat trin 15 18 1.3 0351
Tong tinh tai thang 6.89

Hoat tdi: Theo TCVN 2737:2023, gia tri hoat tai tdc dung Ién ciu thang:
p=3*1.3=3.9 kN/m?
Téng tai trong tinh toan tac dung theo phuong vudng goc véi ban thang:

it = Santhang. = % +3.9=11.903kN / m

cosal 0.
4.2.3. Tinh todn bdn thang

a) So bé tiét dign

D
-Chiéu day ban xé4c dinh so bo theo cong thirc: h,, =_1
m

Trong do:
+ D=(0,8+1,4)1ahé ) phu thudc tai trong, léy D=1.2
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12 3300 .
+ —=——=1.5 Ban thang thudc ban dam (m=30 + 35)
12200

(Vé6i 1 va I, 1an luot 1a chidu dai canh ngin va canh dai ciia ban thang)
+ h =1,6><1,2><( ! + ! =(55+64)=120mm
,, 50 33)
-Theo yéu ciu cau tao, chon ban thang day h, =120mm
b) Tinh toan noi luc
So d6 tinh dai ban nhu dam don gian hai dau twa khép 1én hai dam chiéu nghi va dam

chiéu td1 nén c6 so do nhu sau:

M& hinh tdi trong cdu thang

\\\
NG N\
| ._)‘—‘A-.:)-
A 22X h
) Biéu do Mo men cdu thang
7 i
5 /
% /
-~ & _-//
e
' A — Ay g, 2
o i e A Biéu do luc cat cau thang
v
>
/’/’

Hinh 10: So do tinh cau thang
+ M6 men duong 16n nhat & nhip:

2 2
9 gLy _9x12.533x33" _ o

Minax nhip =

128 cosa 128x 0.86
+ M6 men duong 16n nhat & gbi:

2 2
1v[maxg(‘)i:1 qlz = 12.53x3.3 =13.95kNm

8 cosal 8x0.86
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¢) Tinh todn cét thép nhip
- Chon ap = 15mm

- Chiéu cao lam viéc cua tiét dién 1a: ho =hp - ag= 120 — 15 = 105 mm

M 11.5x108
=R 7 = T435xT000x1057 ~ 0-0662 <0, =0,418
b 0

A =§—]‘R?J71; = 401.55mm?

Ham luong cét thép p_ =0,05% < pu% = bA}; .100 = 0.382%

0

=> Chon thép ®10al150 => A4, =523.3mm?
d) Tinh todn cot thép goi
- Chon ap=15mm
- Chiéu cao lam viéc cta tiét dién 1a: ho=hy - a9= 120 — 15 = 105 mm

6
=577 = TESO0TTOS™ = 00873 <1, =0418
b 0

A =§—AR4477; = 535.45mm’

, A
Ham luong cbt thép My, =0,05% < p% = --=.100=051%

%0
=>Chon thép ®10a100=> A, =785mm>
4.2.4. Tinh todn dam chiéu nghi (DCN):
a) So' bd tiét dién
h=(C+)1=(C+2)x48=(0.24 + 0.6)m. Chon h= 40 (cm).
8 20 8 20
Chiéu rong tiét dién:
b =(0,3+0,5h=(0,3+0,5)x40 = (12 + 20)cm. Chon b=20 (cm)
Tiét dién dam chiéu nghi: bxh = 20x40 (cm)

b) Tinh toan noi luc
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Tai trong:
Tai trong do ban thang truyén vao:
q _ 9 = 10.79 =5.4 kN/m
b2 2

Tai trong do trong luong ban than dam:
2>=bXhXx25%1.1 =0.2X0.4x25x1.1=2.2 (kN/m).
Tai trong do trong luong 16p trat:
23=(2 x (h - hs) +b) X0.015x18x%1.3
=(2x(0.4-0.12)+0.2)x0.015x18x1.3 = 0.17(kN/m).
Tong tai tac dung 1én dam chiéu nghi:

g=gl+g2+g3 =54+ 2.2+ 0.17=7.76 kN/m

Noi luc:
g2 7.76x 4.8
M=__= —22.36kN /m
8 8
76x 4.
0= _TT0x48 ¢ 63mv
2 2

¢) Tinh toan bd tri cot thép doc
- Chon 16p bé tong bao vé apy = 30mm
=>hp=h—-a=400-30=370mm

6
G =R B = TSI = 00113 <01, =0.418

b 0
£ =0,5.(1+ \/1- 20, ) = 0.9943
M
A, = = 233.74mm?
C .Rs.ho

Ham lugng cot thép . =0,05% < u% = b‘;; .100 =0.063%

*0
=> Chon thép ®2al8=> A, =508.7mm*
¢) Tinh toan bd tri c6t thép dai
- Kha ning chiu cét ciia bé tong Q=0.75.R,,.b.h, =0.75.1,05.200.370 = 58 275kN

gl 1.76x4.8
2

- Lyc cit tai dam chiéu nghi Omax = =18.63kN <[ Q] = 58.275kN
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=> B§ tri ciu tao: + Doan ¥ dau dam: ®6al50

+ Poan con lai gitra nhip: ®6a200

CHUONG 5: TINH TOAN CAU KIEN KHUNG TRUC 8
Cong trinh du 4n truong THCS Tran Vin Du co s& 2 gom hai khéi (block) chinh,
vudng goc va phan cach v6i nhau boi khe co gidn. Trong pham vi d6 4n s& tinh toan 1

khung truc dién hinh cho mdi khéi.

& KhéiA

Hinh 12: Mé hinh Etabs céng trinh khoi A
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:lil i‘.}‘;i i )
[t A oS —
‘ (14 ] I == =
| b i [
! , ™ [’ 1’.‘, /
I‘ ”‘ ”' I/,' l /
, 2 ¢
/ 3 /,

Hinh 13: Mé hinh Etabs céng trinh khoi B

> X

Hinh 14: Khéi A — Truc C

TANGWN
TAGTM
15 ]
L ®
| TANGS
B56 | Bi5S #4265
'
TANGR
81 Bis
R3
COT NN

Hinh 15: Truc B — Truc 9

5.1. Tai trong thing ding
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5.1.1. Tdi trong san truyén vao dam

Xem gan ding tai trong do san truyén vao dam phan bé theo dién chiu tai. Tir cac goc
ban, vé cac duong phan giac

+ Phan 1 truyén vao dam D1.

+ Phan 2 truyén vao dam D2.

+ Phan 3 truyén vao dam D3.

+ Phan 4 truyén vao dam DA4.

D1 L
o
® M v
D3 3 4 S
2
—
D2
L 4 b
L L

Goi gs la tai trong tdc dung 1én 6 san.
=> Tai trong tac dung tir san truyén vao dam :
(Viéc quy d6i ndy dua trén co s& momen do tai trong hinh thang hay tam giac gay ra
bang momen do tai trong quy ddi phan bb déu gay ra).
Dbi véi san ban dam : xem tai trong chi truyén vao dam theo phuong canh dai, dam
theo phuong canh ngin khong chiu tai trong tir san.
DI,D2:q =g.'
T s 2
D3.D4 ¢, =0
Dbi voi dam o 2 bén san can tinh tai trong do ca 2 bén truyén vao (cling tac dung
vao 1 dam).
5.1.2. Tdi trong twong tic dpng lén dam
- Tai trong tudng g =g.h

Trong do:
g,: Tai trong ctia cac ciu tao tuong (kN/m2)

htuong = h h

tan g ~ dam
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. \ ;o ht?mg hdﬁm htu’(‘mg gt tt
Loai twong Cé cira ) (m) @ | (N/m2) g (kN/m)

36 0.7 29 | 4002 | 11.6058
‘ X 36 0.7 29 | 3.0015 | 8.70435
Day 200 36 03 33 | 4002 | 132066
X 36 03 33 | 3.0015 | 9.90495
36 0.7 29 | 2352 | 6.8208
‘ x 36 0.7 29 1764 | 5.1156
Day 100 36 03 33 | 2352 | 7616
x 36 03 33 1764 | 58212

5.2. Tai trong ngang:
5.2.1. Tdi trong gio:
Theo TCVN 2737-2023, gié trj tiéu chuan cta tai trong gié Wi tai do cao trong duong
z. dugc xac dinh theo cong thirc:
Wi = Wss10.k(Ze). c. Gf
Trong do:

W3s,10 18 ap lyc gi6 3 s tng voi chu ky 18p 10 ndm: W3s10 = (v, Wo ) v6i v, la hé s6
chuyén d6i 4p luc gio6 tir chu ky 1ap tir 20 nam xudng 10 nam, lay bang 0,852; W 1a ap
luc gi6 co sé (xem 3.1.1), tinh bang daN/m2 , tuong tng véi van toc gid co sd VO (xem
3.1.24). WO duoc xac dinh theo 10.2.3;

k(Z,) 12 hé sb ké dén su thay doi 4p luc gi6 theo d6 cao va dang dia hinh tai d6 cao
tuong duong ze (xem 10.2.4) va duoc xac dinh theo 10.2.5;

¢ 1a hé s6 khi dong, xac dinh theo 10.2.6;
Grlahé s6 hiéu ung giat 1a vat liéu cimg (c6 chu ky dao dong T=1s) co thé 1iy bang
0,85
Ap lyc gié co s Wo dugc 1ay theo phan ving gié trén lanh tho Viét Nam theo dia
danh hanh chinh hodc theo ban d6 phan ving ap luc gié néu trong [1]. Gia tri WO néu
trong Bang 7 duoc trich dan tir 5.2 cta [1].
Vi du tinh toan ting tum Tang 3 - Khéi A — Gi6 X:
Bang 17: Bang chu ki dao dong khéi A
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Case Mode Period
sec

Modal 1 0.935
Modal 2 0.831
Modal 3 0.719
Modal 4 0.316
Modal 5 0.279
Modal 6 0.24
Modal 7 0.211
Modal 8 0.183

Modal 9 0.153

Modal 10 0.018
Modal 11 0.018
Modal 12 0.016

Bdng 18: Bdng chu ki dao dong khoi B

Case Mode Period
sec
Modal 1 0.843
Modal 2 0.764
Modal 3 0.619
Modal 4 0.319
Modal 5 0.269
Modal 6 0.265
Modal 7 0.218
Modal 8 0.198
Modal 9 0.182
Modal 10 0.177
Modal 11 0.15
Modal 12 0.127

Vi cong trinh duoc xdy dung ¢ P. Hoa Xuédn, Q.Cam Lé&, TP.Pa Nang.Ving o ap luc

gi6 II1. Dang dia hinh B
Wo = 1.25 kN/m2, y,: La h¢ s chuyén dbi 4p luc gi6 tir chu ky 1dp tir 20 xudng 10

nim, 1y bang 0,852.

W 3s10 12 &p luc g16 3 s tmg véi chu ky 1ap 10 nam.

Wisi0 =7y, X Wo => W3s10 = 0.852 x 1.25 = 1.07 kN/ m2

C: Cho tuong thang dimg cta nha c6 miat bang chir nhat (Bang F.4 TCVN2737-
2023).

Do cao ting tang tum 1a 3,6m (Tra bang 9 TCVN2737-2023) => k(Ze) = 1;

Cong trinh ¢6 tan s6 dao dong T = 0.935 (s) => Lay Gf= 0.85.
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=> Wy = W3s10.k(Ze).c.Gg.b. Hyy = 1.07x1.02x1.46x0.85x30.5x3.6= 148.27 kN
Bdng 19: Bang tinh todn tdi trong gié Khoi A — Gié X

TAl TRONG GIO TAC DUNG VAO CONG TRINH
v Cao Po cao U .,’Ap Il'j,c Bé Chlel'l Tai trong
Chiéu . Hésb6dd | gio3stlng | . , cao doén A
Tang . do tucng re > | rong dén .. gio tiéu
cao tang R cao véi chu ky . tai trong o
san (m) [ duodng . . gio . chuan
Iap 10 nam gio
W3s,10

k h(m) z(m) Ze(m) k(ze) (kN/m 2) B(m) Hw(m) | Wk (kN)

Tang Tum 3.60 11.07 11.07 1.02 1.07 32.50 1.80 79.00

Tang 3 3.60 7.47 11.07 1.02 1.07 30.50 3.60 148.27

Tang 2 3.92 3.87 11.07 1.02 1.07 30.50 3.76 154.86

Tang 1 -0.05
Bdng 20: Bang tinh todn tdi trong gié Khéi A — Gi6 Y
TAI TRONG GIO TAC DUNG VAO CONG TRINH

Tang Chiéu Cao BP6 cao | HE s6 dO Ap luc Bé Chiéu Tai trong

cao tang dé tuong cao gi6 3s liing | rongdon | caoddn | gio tiéu

san (m) | dudng vGi chu ky gio tai trong chuén

Iap 10 nam gio
k h(m) z(m) Zo(m) k(zs) Wiss.10 B(m) Hw(m) | Wkt (kN)
(kN/m 2)

Tang Mai 3.60 11.07 11.07 1.02 1.07 32.50 1.80 63.85
Tang 3 3.60 7.47 11.07 1.02 1.07 30.50 3.60 119.84
Tang 2 3.92 3.87 11.07 1.02 1.07 30.50 3.76 125.17
Tang 1 -0.05

Bdng 21: Bang tinh todn tdi trong gié Khéi B — Gié X
TAI TRONG GIO TAC DUNG VAO CONG TRINH
i Cao PO cao a o an .Ap Il'j,c Bé Chlef Tai trong
o Chiéu . Hés6do | gio3silng | . , cao don A
Tang .A dé tuong o Z | rong don . gio tiéu
cao tang . cao vGi chu ky . tai trong A,
san (m) | duong < < gio .2 chuan
Iap 10 nam gio
w
K h(m) z(m) Zo(m) | kize) | /3;’2 ) Bm) | Hw(m) | Wk (kN)
- 0.80

Tang mai 3.00 14.07 14.07 1.08 1.07 8.80 1.90 9.71

Tang Tum 3.60 11.07 12.20 1.04 1.07 10.70 3.30 19.90
Tang 3 3.60 7.47 12.20 1.04 1.07 11.50 3.60 23.34
Tang 2 3.92 3.87 12.20 1.04 1.07 12.20 3.76 25.86
Tang 1 -0.05

Bang 22: Bang tinh toadn tdi trong gio Khéi B— Gié Y
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TAI TRONG GIO TAC DUNG VAO CONG TRINH
Tang Chiéu Cao Do cao | H&s6dd | Ap luc Bé Chiéu | Taitrong
cao tang dé tuong cao gi6 3sling | rongdén | caoddn | gid tiéu
san (m) [ dudng véGi chu ky gio tai trong chuan
Iap 10 nam gio
k h(m) z(m) Ze(m) k(ze) Was.10 B(m) Hw(m) | Wkt (kN)
(kN/m 2)
- 0.80
Tang Mai 3.00 14.07 14.07 1.08 1.07 8.10 1.90 18.69
Tang Tum 3.60 11.07 14.07 1.08 1.07 78.80 3.30 315.78
Tang 3 3.60 7.47 14.07 1.08 1.07 78.80 3.60 344 .48
Tang 2 3.92 3.87 14.07 1.08 1.07 78.80 3.76 359.80
Tang 1 -0.05

5.3. To hop tii trong

T hop tai trong dugc xéac dinh dua trén TCVN 2737:2023 (Tai trong va tac dong —

Tiéu chuan thiét ké)

Cac trwong hop tdi trong:

Céc truong hop tai trong trong cong trinh:

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

+ Tai trong hoan thién va tuong: Super Dead Load (SDL).

Hinh 16: Tdi trong tuwong tac dung 1én dam khéi A (kN/m)

“

]

i
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Hinh 17: Tdi trong twong tac dong lén san khoi A (kN/m2)
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Hinh 18: Tai trong twong tac dung lén khoi A
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Hinh 19: Tdi trong truong tac dong lén san khoi B (kN/m)

) 67

GVHD: TS. Nguyen Thanh Hdi / ThS. Nguyén Hai Puong

SVTH: Pham Phu Trung



2 va Truong THCS Hoa Xuan (GD1)

7
A

an so

A

Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xu

1.27
1.27

26
27

27

Hinh 20: Tai trong tuwong tac dong lén san khoi B (kN/m2)
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Hinh 21: Tai trong tuwong tdc dung lén khoi A

+ Tai trong tam thoi (hoat tai): Live Load (LL)
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Hinh 22: Hogt tdi tac dung lén san khoi A
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Hinh 23: Hoat tdi tac dung lén san khoi B
+ Tai trong gid tinh phuong X(WX)
+ Tai trong gio6 tinh theo phuong Y(WY)
Dua trén co sé cach xac dinh td hop tai trong va dya trén cac truong hop tai trong
néu trén, ta xac dinh cac to hop tai trong cho cong trinh dy an nhu bang sau:

Bdng 23: Bang té hop tdi trong

TAI TRONG THUONG XUYEN | TAI TRONG TAM THOI
TO HQP TAI TRONG HOAN
TLBT THIEN

TUONG |Hoat tii| Gié X| Gié Y

COMBO 1 1
COMBO 2
THCB 1 COMBO 3
COMBO 4
COMBO 5
COMBO 6
COMBO 7
COMBO 8§
COMBO 9
COMBO 10
COMBO 11
COMBO 12
COMBO 13

1 0.9
1 -0.9
1 0.9
1 -09

THCB 2

— = === ]=|==]|=]=|=|=]~

5.4. Két qua ndi lre, chuyén vi
5.4.1. Nogi luc

Str dung phén mém ETABS dé tinh toan néi luc, bang dudi day 1a két qua tinh toan
noi lyc duoc xudt tir phan mém Etabs cho 2 khung tryc tinh toan twong tng v6i Truc C

(Khéi A) va Truc 9 (Khdi B).
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Hinh 24: Biéu do mé men Khung C — Khéi A (kNm)
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Hinh 25 Biéu d6 mé men Khung 9 — Khoi B (kNm)
5.4.2. Chuyén vi
- Chuyén vi Khéi A
Bdng 24: Két qua chuyén vi dinh khoi A
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Story Step Type UX UY
mm mm
TANGTUM| Max 4.919 3.537
TANGTUM| Min -3.534 -3.064
TANG3 Max 3.947 2.95
TANG3 Min -3.051 -2.55
TANG2 Max 2.197 1.716
TANG2 Min -1.883 -1.554

Ta thay:
Ax=4.919 mm < [A] =h/500 = 11100/500 = 22.2 mm (Thoa)

Ay =3.537mm < [A]=h =11100/500 = 22.2 mm (Thoa)
Bdng 25: Bdng két qud chuyén vi léch tang khoi A

Story Step Type| Direction| Drift
TANGTUM| Max X 0.000355
TANGTUM| Max Y 0.000167
TANGTUM Min X 0.000161
TANGTUM Min Y 0.000182

TANG3 Max X 0.000618
TANG3 Max Y 0.000371
TANG3 Min X 0.000416
TANG3 Min Y 0.000332
TANG2 Max X 0.000682
TANG2 Max Y 0.000468
TANG2 Min X 0.000582
TANG2 Min Y 0.000441

Chuyén vi 16n nhat 13 ¢ ting 2 theo phuong Y ¢6 gia tri 1 0.001198
f, =0.000682 < [f,] = 1/500 = 0.002 (Thoa)
- Chuyén vi khdi B
Badng 26: Chuyén vi dinh Khéi B
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Story Step Type UX UY
mm mm
TANGMAI Max 2.138 9.534
TANGMAI Min -2.007 -10.876
TANGTUM Max 1.631 8.294
TANGTUM Min -1.104 -8.879
TANG3 Max 1.278 6.668
TANG3 Min -0.923 -7.322
TANG?2 Max 0.678 3.832
TANG2 Min -0.566 -4.099
Ta thay:
Ax =2.138 mm < [A] =h/500 = 11100/500 = 22.2 mm (Thoa)
Ay = 10.88 mm < [A] = h = 11100/500 = 22.2 mm (Thoa)
Bdng 27: Chuyén vi léch tang khoi B
Story Case Type |Step Type| Direction| Drift
TANGMAI | Combination Max X 0.000204
TANGMAI | Combination Max Y 0.000282
TANGMAI | Combination Min X 0.000344
TANGMALI | Combination Min Y 0.000319
TANGTUM | Combination Max X 0.000104
TANGTUM | Combination Max Y 0.000476
TANGTUM |Combination Min X 0.000055
TANGTUM |Combination Min Y 0.000546
TANG3 |Combination Max X 0.000174
TANG3 |Combination Max Y 0.000804
TANG3 |Combination Min X 0.000106
TANG3 |Combination Min Y 0.001007
TANG2 |Combination Max X 0.000177
TANG2 |Combination Max Y 0.001068
TANG2 |Combination Min X 0.000148
TANG2 |Combination Min Y 0.001198

Chuyén vi 16n nhat 1a ¢ tang 2 theo phuong Y ¢6 gia tri 1 0.001198
f.=0.001198 <[fu] = 1/500 = 0.002 (Thoa)

5.5. Tinh toan cdu kién khung truc
5.5.1. Tinh todn dim khung truc C — Khéi A
Vi du tinh toan cho dim B155 — Tang 2

a) Thép doc chiu momen nhip:

SVTH: Pham Phu Trung

GVHD: TS. Nguyén Thanh Hai / ThS. Nguyén Hai Puong



Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

S liéu tinh toan: b=300; h=700; M = 255.52 (kNm)
+ Gia thiét a,=40 (mm) ; ho =h —a = 700 — 40 = 660(mm)
+ Bé tong B25 c6 Ry= 14,5 (MPa)
+ Cbt thép CB300-V c6 Ry= 260 (MPa)

Er=0,626
or= 0,418
Tinh toan cac hé sb:
M 255.58.10°
0O =— = =0,135< ar =0,418

- 2
m Rpxbxh8 14,5%300x660

{=1-05(1—v1-20m)=1-05(1—+1—-2x0,135) = 0.927

Ta c6 dién tich c6t thép tinh toan:

6
Att= M = 255.52x10 =16.06 (sz)
© Rl 260x0.927x660
. Ag.100%
Ham luong cbt thép: p = — ® = 1606.100% — (. 81 %
b .hg 300 x 660

BG tri ¢t thép:
+ Chon 3®20 +3d18,A=17.06 (cm?), ham luong u = 0,86 %
+ Lop bé tong bao vé c=40 (mm).

+ Khoang hé theo phuong ngang giita cac ¢t thép:
. 300—3x20—-2x40
- 2

= 80(mm) > 40(mm)

Vay bb tri dat yéu cau.

b) Thép doc chiu momen gdi:

S4 liéu tinh toan : b=300; h=700; M =-218.96 (kNm)
+ Gia thiét ao=40 (mm) ; ko =h —a = 700 — 40 = 660(mm)
+ Bé tong B25 c6 Ry= 14,5 (MPa)
+ Cbt thép CB300-V c6 Ry= 260 (MPa)

Er= 0,626
or=0,418
Tinh toan cac hé sb:
M 218.96 .10°
O =— = = 0,146 < oar = 0,418

- 2
m bebxh§ 14,5%300x660
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{=1-05%X1—=V1—=20m)=1-05x(1—-+v1-2x0,146)=0,86
Dién tich ¢t thép tinh toan:

Ao M 218.96.10° 1386 (e
© ReChy 260x0,86x660 (cmc)
A5.100%

= 1386.100% — (.7 o,
b ho 300 x 660

Ham luong cbt thép: p =

Lép bé tong bao vé: ¢ =40 mm
BG tri ¢t thép:
+  Chon 3®20+2®18 , A= 14.51 (cm?), ham luong u = 0,73 %

+ Khoang hd theo phuwong ngang gitta cac cdt thép:
300—-3x20-2.40
t= = 80(mm) > 40(mm)
2
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Bdng 28: Bdng tinh todn va bé tri thép Khung C — Khoi A

Tén Vi tri Vi tri M. | b h [a=a | ho C.thép tinh Chon C.thép chon| i lich
dam mitcat | (m) | (kNm) |[(mm)|(mm)| (mm) | (mm) o : As (cm?) thép Asicm?d | (%) | (%)
Goi trai 0.00 | -98.51 | 200 | 700 | 40 |660.0| 0.098 | 0.104 | 6.05 |2|@|20 6.28 046 |0.48

TAﬁ(Z;%L-JM Nhip 3.60 | 127.71 | 200| 700 | 40 |(660.0| 0.127 | 0.137 799 |2|@|20 |2|@(18] 11.37 0.61 |0.86
G6iPhai | 7.20 | -138.02 200 | 700 | 40 |660.0| 0.138 | 0.149 | 8.69 |2|@|20| |2|@|18] 11.37 0.66 |0.86

G6i trai 0.00 | -73.37 | 200 | 500 | 40 |460.0| 0.151 | 0.164 | 6.68 |2|@|20| |2|@|18] 11.37 073 | 124

TA?I?;H;M Nhip 0.00 | -56.20 | 200 | 500 | 40 |460.0| 0.115 | 0.123 | 5.01 |2|@|20 6.28 0.54 |0.68
G6iPhai | 2.30 | -80.28 | 200 | 500 | 40 |460.0| 0.165 | 0.181 738 |2|@|20| |2|@|18] 11.37 0.80 | 124

Goi trai 000 | 017 |200| 500 | 40 |460.0| 0.000 | 0.000 | 0.01 |2|@|20 6.28 0.00 |0.68

TAEI?;[-JM Nhip 000 | 026 |200| 500 | 40 |460.0| 0.001 | 0.001 002 |2|@|20 6.28 0.00 |0.68
GoiPhai | 140 | -26.85 | 200 | 500 | 40 |460.0| 0.055 | 0.057 | 231 |2|@|20 6.28 0.25 |0.68

Goi trai 0.00 | -102.07 | 200 | 500 | 40 |460.0| 0.210 | 0.238 | 9.69 |2|@|20| |2|@|18] 11.37 1.05 |1.24

TABI\:GZ'I?U;\/I Nhip 272 | 175 | 200| 500 | 40 |460.0| 0.004 | 0.004| 015 |2|@|20 6.28 0.02 |0.68
GoiPhai | 272 | 141 |200| 500 | 40 |460.0| 0.003 | 0.003 | 0.12 |2|@|20 6.28 0.01 |0.68

G6i trai 0.00 | -206.74 | 300 | 700 | 40 |660.0| 0.138 | 0.149 | 13.01 |3|@|20| |2|@|18] 14.51 0.66 |0.73

TBAI2\I:(333 Nhip 360 | 191.05|300| 700 | 40 |660.0| 0.127 | 0.136 | 11.95 |3|@|20| |2|@|18] 14.51 0.60 |0.73
GGiPhai | 720 | -241.38 {300 | 700 | 40 |660.0| 0.161 | 0.176 | 1542 |3|@|20| |2|@|20] 15.71 0.78 |0.79

G6i trai 0.00 | -79.23 | 300 | 500 | 40 |460.0| 0.109 | 0.115| 7.03 |3|@|20| |2|@|20] 15.71 051 |1.14

TBAIZ\I?ES Nhip 0.00 | -33.75 | 300 | 500 | 40 |460.0| 0.046 | 0.047 | 2.89 |3|@|20 9.42 0.21 |0.68
G6i Phai | 2.30 | -116.02 | 300 | 500 | 40 |460.0| 0.159 | 0.174 | 10.63 |3|@|20| |2|@|20] 15.71 077 |1.14

G6i trai 000 | 053 |300| 500 | 40 |460.0| 0.001 | 0.001 004 |3|0|20 9.42 0.00 |0.68

TBAI?I?ES Nhip 000 | 0.89 |300| 500 | 40 |460.0| 0.001 | 0.001 007 |3|9|20 9.42 0.01 |0.68
GoiPhai | 140 | -34.71 | 300 | 500 | 40 |460.0| 0.048 | 0.049 | 297 |3|@|20| |2|Q@|18] 14.51 0.22 |1.05

Gdi trai 0.00 | -154.73 | 300 | 500 | 40 |460.0| 0.212 | 0.241 1471 |3(@|20| |2|9|20] 15.71 1.07 | 1.14

1"3;5(733 Nhip 272 | 237 |300| 500 | 40 |460.0| 0.003 | 0.003| 020 |3|@|20 9.42 0.01 |0.68
GGiPhai | 272 | 1.19 |300| 500 | 40 |460.0| 0.002 | 0.002 | 0.10 |3|@|20 9.42 0.01 |0.68

G6i trai 0.00 | -222.30|300| 700 | 40 |660.0| 0.148 | 0.161 | 14.09 |3|@|20| |2|@|18] 14.51 0.71 073

TBAiI:();Z Nhip 360 | 202.96 | 300 | 700 | 40 |660.0| 0.135 | 0.146 | 12.76 |3|@|20| |2|@|18] 14.51 0.64 |0.73
GGiPhai | 7.20 | -24844 300 | 700 | 40 |660.0| 0.165 | 0.182 | 15.93 |3|@|20| |3|@|18] 17.06 0.80 |0.86

G6i trai 0.00 | -87.68 | 300 | 500 | 40 |460.0| 0.120 | 0.128 | 7.83 |3|@|20| |3|@|18] 17.06 057 | 124

TBAiIL(gZ Nhip 0.00 | -22.42 | 300 | 500 | 40 |460.0| 0.031 | 0.031 190 |3|@|20 9.42 0.14 |0.68
G6i Phai | 2.30 | -130.97 | 300 | 500 | 40 |460.0| 0.179 | 0.199 | 12.16 |3|@|20| |3|@|18] 17.06 088 |1.24

G6i trai 000 | 045 |300| 500 | 40 |460.0| 0.001 | 0.001 004 |3|0|20 9.42 0.00 |0.68

TBAiI?EZ Nhip 000 | 0.86 |300| 500 | 40 |460.0| 0.001 | 0.001 007 |3|9|20 9.42 0.01 |0.68
G6iPhai | 140 | -36.65 | 300 | 500 | 40 |460.0| 0.050 | 0.052 | 3.15 |3|@|20| |2|@|18] 14.51 0.23 |1.05

G6i trai 0.00 | -155.90 | 300 | 500 | 40 |460.0| 0.214 | 0.243 | 14.84 |3|@|20| |3|@|18] 17.06 1.08 |1.24

1?,;[3(7;2 Nhip 272 | 231 |300| 500 | 40 |460.0| 0.003 | 0.003| 0.19 |3|@|20 9.42 0.01 |0.68
GoiPhai | 272 | 1.13 |300| 500 | 40 |460.0| 0.002 | 0.002 | 0.09 |3|@|20 9.42 0.01 |0.68
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Bdng 29: Bang tinh todn va bé tri cot thép Khéi B — Truc 9

Tén Vi tri Vitri | M. | b h |a=a| hy C.thép tinh Chon C.thép chon| Lieh
dam matcat | (m) | (kKNm) |(mm)|(mm)| (mm) | (mm) on : As (cm?) thép Asicm?) | (%) | (%)
G6i trai 0.00 | -80.57 | 200| 700 | 40 |660.0| 0.064 | 0.066 486 |2(0|20 6.28 0.37 (048

TABN1G5T5U;V| Nhip 3.50 | 153.79 | 200| 700 | 40 |660.0| 0.122 | 0.130 959 |[2|@|20| |2|@|18| 11.37 0.73 |0.86
G6iPhai | 7.00 | -81.21 [200| 700 | 40 |660.0| 0.064 | 0.066 490 |2(9|20 6.28 0.37 (048

G6i trai 0.00 | -15.75 | 200 | 500 | 40 |460.0| 0.026 | 0.026 133 |2|9|20 6.28 0.15 |0.68

TABN1G5T6U;V| Nhip 0.00 | -0.07 |200| 500 | 40 |460.0| 0.000 | 0.000 001 [2|9|20 6.28 0.00 (0.68
G6iPhai | 230 | -33.24 [ 200| 500 | 40 |460.0| 0.054 | 0.056 286 |2(0|20 6.28 0.31 |0.68

G6i trai 0.00 | -25.16 | 200 | 500 | 40 |460.0| 0.041 | 0.042 215 |2(@|20 6.28 023 (068

TABNZGOTSU;VI Nhip 1.40 022 |200| 500 | 40 |460.0| 0.000 | 0.000 002 |[2|@|20 6.28 0.00 |0.68
Go6i Phai | 1.40 0.14 |200| 500 | 40 |460.0| 0.000 | 0.000 001 [2|@|20 6.28 0.00 |0.68

GGi trai 0.00 |-195.62|300| 700 | 40 |660.0| 0.103 | 0.109 | 1206 |3|@|20| |2|@|18| 14.51 0.61 |0.73

3;323 Nhip 350 | 25112 | 300| 700 | 40 |660.0| 0.133 | 0.143 | 1576 |3|@|20 18| 17.06 0.80 |0.86
G6iPhai | 7.00 |-163.67|300| 700 | 40 |660.0| 0.086 | 0.090 999 |(3|9|20| (2|d|18| 14.51 050 |0.73

GGi trai 0.00 | -33.97 | 300| 500 | 40 |460.0| 0.037 | 0.038 289 [3(0(20 942 021 |0.68

_E;Sgs Nhip 0.00 7.38 |300| 500 | 40 |460.0| 0.008 | 0.008 062 |3|9|20 942 0.04 |0.68
G6iPhai | 2.30 | -79.97 | 300 | 500 | 40 |460.0| 0.087 | 0.091 701 |3|9|20| |(2|@|18| 14.51 051 |1.05

GGi trai 0.00 | -33.88 | 300 | 500 | 40 |460.0| 0.037 | 0.038 289 [3(d|20| |2|@(18| 14.51 021 |1.05

'||'3A2I\(l)(5;‘|3 Nhip 1.40 1.30 | 300| 500 | 40 |460.0| 0.001 | 0.001 011 |3|9|20 942 0.01 |0.68
GGi Phai 1.40 0.56 |300| 500 | 40 |460.0( 0.001 | 0.001 005 |[3|9|20 942 0.00 |0.68

GGi trai 0.00 |-218.96|300| 700 | 40 |660.0| 0.116 | 0.123 | 1360 |3|@|20| |2|@|18| 14.51 0.69 |0.73

E;ng Nhip 3.50 | 25558 | 300| 700 | 40 |660.0| 0.135 | 0.145| 16.06 |3|@|20| |3|@|18| 17.06 0.81 |0.86
G6iPhai | 7.00 |-168.44|300| 700 | 40 |660.0| 0.089 | 0.093 | 10.30 |3|9|20| |2|@|18| 14.51 052 |0.73

G6i trai 0.00 | -36.35 | 300 | 500 | 40 |460.0| 0.039 | 0.040 310 [3|9|20 942 022 (068

'E:l\?gZ Nhip 0.00 | 22.01 |300| 500 | 40 |460.0| 0.024 | 0.024 186 |3|0(20 942 0.13 |0.68
G6iPhai | 230 | -115.44 | 300| 500 | 40 [460.0| 0.125 | 0.134 | 10.35 [3|Q|20| |2|@|18| 14.51 0.75 |1.05

G6i trai 0.00 | -34.74 | 300 | 500 | 40 |460.0| 0.038 | 0.038 296 |3(0|20 |2|0|18| 14.51 021 |1.05

'E,AZI\(I)(SEZ Nhip 1.40 140 |300| 500 | 40 |460.0| 0.002 | 0.002 0.12 [3|9|20 942 0.01 |0.68
Goi Phai 1.40 0.53 |300| 500 | 40 |460.0( 0.001 | 0.001 004 |[3|9|20 942 0.00 |0.68

¢) Thép dai:
Phuong phap tinh:

Kiém tra di€u ki¢n chiu cat ctia bé tong (Néu bé tong du kha nang chiu cat, chi can

bb tri ¢t dai cau tao)
Qo= @b3(1+ @r + @n)ybRotbho

Tinh khodng céch cau tao cta cot dai: sc

+ Néu hd < 450mm:
Sct < { h/Z
150mm
+ Néu h > 450mm:
Sct < { h/3
300mm
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Tinh khodng céch tinh todn cta cot dai: sy
s = Roynrd 2 [@b2(1+@R)]vpRotbh?

w QZ
Tinh khoang cach cuc dai cua cot dai: Smax
_ [epa(1+@p)]ybRotbh?)

%nax Q

Chon thép dai cho dam:

+ Budc cdt thép dai duoc chon phai chin cm dé dam bao cho qua trinh thi cong.

+ Gi tri bude cdt dai:

s < min(Sct; Stt; Smax)

+ Puong kinh thép dai: Thuc té thuong st dung thép dai @6 cho dam khung va ®8
cho dam méng, tuy nhién con phu thudc vao rat nhiéu yéu té khac.

Cong trinh trudng TH Tran Vin Du co sd 2 voi quy mo tai trong khong phai qué 16m,
& pham vi khéi lugng nay dé xuét str dung thép dai ©6.

Bang 30: Bang tinh todn thép dai dam Khoi A - Truc C

Tén | Qe | b h | a| h B tot dai BO tri K.tr diéu kién pha hoai
A V! tri X . Pw1 Pt , Ky s -
dam (kN) | (mm) | (mm) | (mm)| (mm)| St mm) [Smax mm] Sct mm)(Schon | COt dai theo (rng suat nén chinh
B23- 0.00 | -96.21| 300 | 700 | 40 | 660 | 1267 | 1925 | 233 | 100 | @6a100 | 1.07 | 0.86 Théa
TANGTUM | 7.20 | 106.62| 300 | 700 | 40 | 660 | 1032 | 1737 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
B24 - 0.00 | -9.07 | 300 | 500 | 40 | 460 | 69276 | 9921 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
TANGTUM| 230 | 20.32 | 300 | 500 | 40 | 460 | 13802 | 4428 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B9Y4 - 0.00 | 13.81 | 300 | 500 | 40 | 460 | 29882 | 6516 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANGTUM| 140 | 2365 | 300 | 500 | 40 | 460 | 10189| 3805 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B127 - 0.00 |-52.71| 300 | 500 | 40 | 460 | 2051 [ 1707 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANGTUM| 2.72 | -18.81| 300 | 500 | 40 | 460 | 16107 | 4784 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B23 - 0.00 [-174.63| 300 | 700 | 40 | 660 | 385 | 1061 | 233 | 100 | @6a100 | 1.07 | 0.86 Théa
TANG3 | 7.20 |183.63| 300 | 700 | 40 | 660 | 348 | 1009 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
B24 - 0.00 | 13.22 | 300 | 500 | 40 | 460 | 32609 | 6807 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANG3 | 230 | 41.15| 300 | 500 | 40 | 460 | 3366 | 2187 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B94 - 0.00 | 1814 | 300 | 500 | 40 | 460 | 17319 | 4960 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
TANG3 | 140 | 30.88 | 300 | 500 | 40 | 460 | 5976 | 2914 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B127 - 0.00 | -79.04| 300 | 500 | 40 | 460 | 912 | 1138 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
TANG3 | 272 | -29.36| 300 | 500 | 40 | 460 | 6611 | 3065 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B23 - 0.00 (-180.59( 300 | 700 | 40 | 660 | 360 | 1026 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANG2 | 7.20 |189.16| 300 | 700 | 40 | 660 | 328 | 979 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
B24 - 0.00 | 26.02 | 300 | 500 | 40 | 460 | 8418 | 3458 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
TANG2 | 230 | 5360 | 300 | 500 | 40 | 460 | 1984 | 1679 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
B9 - 0.00 | 19.25 | 300 | 500 | 40 | 460 | 15379 | 4674 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
TANG2 | 140 | 3246 | 300 | 500 | 40 | 460 | 5409 | 2772 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B127 - 0.00 |-79.39( 300 | 500 | 40 | 460 | 904 | 1133 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
TANG2 | 272 | -29.78 | 300 | 500 | 40 | 460 | 6426 | 3022 | 167 | 100 | @6a100 | 1.07 | 0.86 Théa
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Bdng 31: Bdng tinh todn thép dai dam Khéi B — Truc 9

Tén | Quax b h a | hy Buwoc tot dai B6 tri K.tr diéu kién pha hoai
N Vi tri foa s | Pwt | Qo1 o Bey o o
dam (kN) | (mm) | (mm) | (mm)| (mm)| St mm) [Smax mm|Sct mm)[Schon g cOt dai theo twng suét nén chinh
B155 - 0.00 | -93.33 | 300 | 700 | 40 | 660 | 1347 | 1985 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANGTUM | 7.00 | 98.51 | 300 | 700 | 40 | 660 | 1209 | 1880 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
B156 - 0.00 | -12.42 | 200 | 500 | 40 | 460 | 24630| 4830 | 167 | 100 | @6a100 | 1.10 | 0.86 Thoa
TANGTUM| 230 | 2293 | 200 | 500 | 40 | 460 | 7226 | 2616 | 167 | 100 | @6a100 | 1.10 | 0.86 Thoa
B205 - 0.00 | -21.45| 200 | 500 | 40 | 460 | 8258 | 2797 | 167 | 100 | @6a100 | 1.10 | 0.86 Thoa
TANGTUM| 140 | -13.32 | 200 | 500 | 40 | 460 | 21414 | 4504 | 167 | 100 | @6a100 | 1.10 | 0.86 Thoa
B155 - 0.00 |-179.27| 300 | 700 | 40 | 660 | 365 | 1033 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANG3 | 7.00 |173.25( 300 | 700 | 40 | 660 | 391 1069 | 233 | 100 | ¥6a100 | 1.07 | 0.86 Thoa
B156 - 0.00 | -21.66 | 300 | 500 | 40 | 460 | 12147 | 4154 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANG3 | 230 | 4998 | 300 | 500 | 40 | 460 | 2281 | 1800 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B205 - 0.00 | -30.44 | 300 | 500 | 40 | 460 | 6151 | 2956 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANG3 | 140 | -17.88 | 300 | 500 | 40 | 460 | 17826| 5033 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B155 - 0.00 |-186.28| 300 | 700 | 40 | 660 | 338 994 | 233 | 100 | @¥6a100 | 1.07 | 0.86 Thoa
TANG2 | 7.00 |173.47| 300 | 700 | 40 | 660 | 390 | 1068 | 233 | 100 | @6a100 | 1.07 | 0.86 Thoa
B156 - 0.00 39.32 | 300 | 500 | 40 | 460 | 3686 | 2288 | 167 | 100 | ¥6a100 | 1.07 | 0.86 Thoa
TANG2 | 230 | 71.98 | 300 | 500 | 40 | 460 | 1100 | 1250 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
B205 - 0.00 | -31.19 | 300 | 500 | 40 | 460 | 5858 | 2885 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa
TANG2 | 1.40 | -18.34 | 300 | 500 | 40 | 460 | 16950| 4907 | 167 | 100 | @6a100 | 1.07 | 0.86 Thoa

5.5.1. Kiém tra &6 vong dim

Gia tri bién dang giéi han cho phép cua ciu kién duoc ldy theo Phu luc 26 (Bang

M.1/Phu luc M trong TCVN 5574:2018)
Phuong phép tinh todn:

D6 cong toan phan 13 bang:

1 1 1 1
_—— T — + —
r r T T3
Voi:
1. Bd cong ¢ gitra nhip do tdc dung ngén han ctia toan bo tai trong.
rl
1: P cong & giira nhip do tic dung ngan han cua tai trong dai han.
r2
L: BJ cong ¢ gitra nhip do tdc dung dai han cua tai trong dai han.
r3
1 ML' Ys b
— = )
i hyz EAs; VEbApred
Tinh toan cac hé s6 1an lué6t theo trinh tu:
Taco: & =2 = ﬁ
ho b+ 10ua
o ’ a .
s= M ;a:ES;uzAS; _ @bty A's
bh()sz.ser Ep bho f bho

sA=¢ (1-
f

)
2hg

v: Hé sb dan hdi cua bé tong ving nén, tac dung ngan han 1ay 0,45; dai han 14y 0,15.
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z=1-

0

&2 -h

2(pr+d)
Voily , I, al Sy, 1An luot 14 m6 men quén tinh ddi voi truc trung hoa cua tiét dién

SO

W

0 pl—

z(l
__bo

h—x

+a150+a1’ )
49
bo

vung bé tong chiu nén, cua tiét dién cot thép chiu kéo va cua di¢n tich c6t thép chiu nén,

mo men tinh d61 véi truc trung hoa cia dién tich vung bé tong chiu kéo.

A

. Dam:

2. Vatliéu str dung

- Bétong:

- Cét thép:

Tang 2 (truc C)

+ Céap do bén:
+ Rb,ser (MPa)

+ Rotser (MPa) =

+Ep (MPa) =

+ Nhom cét thép:

+Rsw (MPa) =
+Es (MPa) =

+a=Es/Ep=

B25
18,5
1,6

L4
30000
CB300-V
L4

210

r
200000
6,67

+B=

+yp =

- Bérong dam: b (cm) =

- Chiéu dai dam: L (cm) =

4. Cac thong s6 khac:
+ [f] (cm) =

3. Kich thwérc tiét dién dam:

- Chiéu caodam: h (cm) =

- L8p bao vé c6t thép: ac (cm) =

238
18
0,9

30
70
700

a) Xac dinh d¢ cong dau gbi bén trai dim

C6t thép trong vung kéo

Cé6t thép trong vung nén

B6 tri As ao ho B tri As' ao'
cm? cm cm cm?2 cm
3 20 145 7.25 62.75 3 20 9.4 5
2 18
n Ared X Ibo Iso I'so Sbo Wpl
cm2 cm cm4 cm4 cm4 cm3 cm3
0.008 2260 354 441896 10893 8684 18005 51049
- Do cong dudi tac dung ngan han cua toan bd tai trong, 1/rl
M1 8 v o, A g Ab,red z Ps s
kNm cm2 cm
199.34 0.09 045  |0.037 0.2 447 57.4 1.1 0.8
= 1/r1 =2.30E-05 (1/cm)
- Do cong dudi tac dung ngdn han cua tai trong dai han
M2 ) v or, A 3 Ab,red z P Ys
kNm cm2 cm
166.266 0.08 0.45 0.037 0.206 458 57.3 1.1 0.71
= 1/r2 = 1.80E-05 (1/cm)
- Do cong dudi tac dung dai han cua tai trong dai han, 1/13
M3 ) v o, A 3 Ab,red z P s
kNm cm2 cm
182.59 0.08 0.15 0.111 0.177 543 59.3 1.1 0.76
= 1/r3 =3.10E-05 (1/cm)
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- B6 cong toan phan

1/rl1=1/r1 - 112 + 1/r3 =2.30E-05 - 2.30E-05 + 3.10E-05 = 3.60E-05 (1/cm)

b) Xac dinh dd cong dau gbi bén phai dim

C6t thép trong vung kéo C6t thép trong vung nén
B6 tri As ao ho B6 tri As' ao'
cm? cm cm cm?2 cm
3 20 18.8 7.25 62.75 3 20 9.4 5
3 20
n Ared X Ibo Iso I'so Sbo Wopl
cm2 cm cmé cmé cmé cm3 cm3
0.01 2288 35.7 454997 13792 8883 17647 52992
- Do cong dudi tac dung ngan han cua toan bd tai trong, 1/rl
M1 S v or, A & Ab,red z Ps Ys
kNm cm2 cm
207.79 0.1 0.45 0.037 0.233 509 56.4 1.1 0.8
= 1/rl =2.00E-05 (1/cm)
- Do cong dudi tac dung ngdn han cua tai trong dai han
M2 ) v of, A S Ab,red z Pis s
kNm cm2 cm
174.69 0.08 0.45 0.037 0.24 521 56.2 1.1 0.72
= 1/r2=1.60E-05 (1/cm)
- D6 cong dudi tac dung dai han cua tai trong dai han, 1/13
M3 3 Y or, A 3 Ab,red z Ps Ys
kNm cm2 cm
185.48 0.08 0.15 0.111 0.21 604 58.4 1.1 0.75
= 1/r3 =2.70E-05 (1/cm)
- Do cong toan phan
1/rl=1/rl - 1//22 + 1/r3 =2.00E-05 - 1.60E-05 + 2.70E-05 = 3.10E-05 (1/cm)
¢) Xac dinh do cong giira nhip dam
C6t thép trong vung kéo C6t thép trong vung nén
B& tri As ao ho Bo tri As' ao'
cm? cm cm cm? cm
3 20 14.5 7.25 62.75 3 20 94 5
2 18
n Ared X Ibo Iso I'so Sbo Wopl
cm2 cm cmé4 cmé cmé cm3 cm3
0.008 2260 354 441896 10893 8684 18005 51049
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- Do cong dudi tac dung ngén han cua toan bo tai trong, 1/r1

M1 3 v o, A & Ab,red z Prs Ys
kNm cm2 cm
142.98 0.07 045  [0.037 0.211 467 57.1 1.1 0.62
= 1/r1 = 1.40E-05 (1/cm)
- Do cong dudi tac dung ngan han cua tai trong dai han
M2 ) v of, A & Ab,red z P Vs
kNm cm2 cm
120.6 0.06 045  |0.037 0.215 475 57 1.1 0.51
= 1/r2=1.10E-05 (1/cm)
- Do cong dudi tac dung dai han cua tai trong dai han, 1/13
M3 d v of, A 3 Ab,red z P Ys
kNm cm2 cm
127.84 0.06 015  [0.111 0.185 558 59.1 1.1 0.55

= 1/r3 =1.90E-05 (1/cm)
- P6 cong toan phan

1/tl = 1/r1 - 1/r2 + 1/r3 = 1.40E-05 - 1.10E-05 + 1.90E-05 = 2.20E-05 (1/cm)
d) Xac dinh d§ vong dim

f_Fs 111 11,
T =) —(—+) |/
48r 96 r 1| 1
=' 7 (220E-05)— = (3.10E —05+3.60E —05) '=0.8cm
|L48 96 |J
—>f:0.8cm<[f]:_l:@:2.8cm(9at)
250 250

5.5.2. Tinh todn cét khung truc C — Khoi A

Cot 12 cau kién chju nén 1éch tm xién, tuy theo vi tri diém dit luc doc cling nhu
tuong quan giita cac N, Mx va My véi kich thude tiét dién va viéc bd tri cot thép ma co
thé xdy ra truong hop toan b tiét dién chiu nén hay mdt phﬁn chiu nén, mot phﬁn chiu
kéo.

- Trong tinh toan thyc té, nguoi ta thuong st dung cong thirc gan diing dé don gian

va thuan tién hon.
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- Noi lic dé tinh toan léch tim xién dugc 14y tir két qua to hop trong d6 chi y cac bd
ba ndi1 luc nhu sau:

+C6 N 16n nhat va M, , M, tuong mg.

+C6 M,16n nhit va N, M, tuong tng.

+C6 M,, 16n nhat va N, M, tuong Gng.

+C6 M, va M, déu 16n va N tuong tng.

+ C6 d6 léch tdm eq, = M, /N hoac eq,, = M, /N 16n.

- Str dung phuong phap gan dung dé tinh toan cot nén léch tam xién. Chuyén tir truong
hop nén 1éch tAm xién thanh léch tim phing twong dwong dé tinh v6i trinh tu nhu sau:

Tinh toan c6t thép:

Cét thép dugc dat theo chu vi, trong do et thép dit theo canh b c6 méat 4o 16n hon

hoic bang theo canh h.

Tinh d¢ léch tim theo mdi phuong

>

h/3ooﬁ

ea

{1/600]

Do 1éch tam ban dau; voi két cau siéu tinh
eox = max(e1x, €ax)
eoy = max(eix eay)

Trong do:

e = ;e _M,
Ny

Tinh hé sb ubn doc theo tirng phuong
Tinh d0 manh ting phuong:
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A =Z“_“‘;7» :l.ﬂ
X . y 1

i ’

Trong do:

Chiéu dai tinh toan phu thuoc vao phu luc /,, =0.7L;/,, =0.71
i,, i,: ban kinh quan tinh cua tiét dién cot theo phuong x,y.
Xét anh huong cua udn doc theo timg phuong:

+ Khi d6 méanh theo timg phuong (A, , Ay )< 14 layn =1

+ Khi d6 manh theo theo tirng phuong (A, Ay ) > 14, tinh hé s6 anh huong udn doc:

—

Ty
N

Trong do:
N: La luc doc do ngoai luc

N, : La luc té1 han quy ude, duge xac dinh theo cong thirc

n’D
Ncr = 2
L

Trong do:

D :1Lad6 cung cua cAu kién bé tong et thép & trang thai gidi han vé do bén, duoc
xéac dinh theo cac chi dan vé tinh toan bién dang

Lo : La chiéu dai tinh toan cta ciu kién

Cho phép xac dinh gia tri D theo cong thurc:

D=k EJ +k El

Trong do:

E,; E,: La mo dun dan hoi 1an lugt ciia bé tong va cot thép;

I;1: La m6 men quan tinh cua dién tich tién dién 1an luot ctia bé tong va cua toan
bo cdt thép doc

kg =0,7

Do ban dau chua biét 4, nén gia thiét truéc ham luong cdt thép

[ =wbh (0,5h—a)’
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0,15
=
(PL(093+83)

¢ : La h¢ so, ké dén anh hudng ctia thoi han cia tac dung cua tai trong:

0] :1+ML1

L ML

M, : La m6 men ddi véi trong tam cua thanh thép chiu kéo nhiéu nhit hodc chiu nén
it nht (khi toan bo tiét dién chiu nén) do tac dung cua toan bo tai trong;

M, ,: La m6 men ddi véi trong tam cua thanh thép chiu kéo nhiéu nhit hodc chiu nén
it nhat (khi toan bo tiét dién chiu nén) do tac dung ciia tai tong thuong xuyén va tam thoi
dai han.

0,: La gia tri d0 1¢ch tam tuong ddi cua lye doc (0,=eo/h) 1y khong nhé hon 0,15
va khong 16n hon 1,5

- Mo men da gia tang: M, =nM ;M , =M,

- Tuy theo gia tri M | ,M | va C,,C, dua vé tinh nén 1éch tam phang theo phuong x
hodc theo phuong y.

M, M

1

+ Theo phuong x khi

c. C

M
+ Theo phuong y khi ! > M

C C

y X

Gia thiét chiéu day a, tinh hy =h—a;Z, =h—2a
- Tinh toan theo truong hop dat cbt thép ddi xing:
N

X =—

Rb

- H¢ s6 chuyén doi m,;

+Khi x <h thim _q_%0
1 0 o h
0

+ Khi x, > A, thi m =04
- Tinh toan md men tuong dwong (d6i léch tAm xién ra léch tam phang)

M=M +mM b
1 0 2%
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- Tién hanh tinh toan cdt thép theo léch tim phing véi cip nodi luc N, M, véi kich

thudc tiét dién bxh

Do léch tam tinh hoc (d4 xét udn doc) e, = —

- B§ 1éch tam tinh todn: e, = max(e,.e,)
=>e=¢9+0,5h—a
Dua vao d6 lIéch tam eo voi gia tri xi dé phan biét cac truong hop tinh toan.
a) Truong hop 1: nén léch tAm rat bé khi ¢ = % <0,3 tinh toan gin nhu nén dung
hy
tam
_Hé s6 anh huodng do 1éch tam vy,

~ 1
C(0,5-8)2+¢€)

Ye
+Khi A <1413y @=1
+Khi A > 14 léy ¢ theo cong thurc sau
¢ =1,028—-0,00002991.2 —0,0016

- Hé sb udn doc phu thém khi xét nén dung tam

1-p)e
Pe =@ + (_Oi?_
_ Dién tich toan bo cot thép doc 4,
YN R
4, > P :
Rsc - Rb

b) Trwong hop 2: nén léch tam bé khi € = ei <0,3 va x,>&h,
0

Xéc dinh lai chi€u cao vung nén x véi mue do gan dung:

TL(1=&r Jyan+2C r(ne —0,48) o
T (1=&R ) ya+ 2 —0.48)

Trong do:
N e Z,
Rbi~ H 4 T
b 0 o 0
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Diéu kién ctia x: Erh, < x < hy, néu x > h, thildy x = A ; néu x < &rh, thi ldy x = Erh
Tinh dién tich toan bo cbt thép A theo cong thirc:

Ne—R bx(h — i)
b 0 2

A t
’ 0,4R,.Z,

c) Trwong hop 3: nén léch tam 16m khi € = ei >0,3 va x, <Eh,
0
N(e+0,5x,—h,)
0,4R.Z,

Tinh dién tich toan bo cot thép A, =

- Chon, b tri cbt thép theo chu vi, trong do cot thép dat theo canh b c6 mat dg 16n

hon hoac béng mat do theo canh h.

Sau khi da tinh duoc ¢t thép theo phuong phap gan ding nhu trén, tién hanh dédnh

gia tinh hop 1y cua lugng cbt thép tinh duoc bang cach kiém tra ham luong ¢t thép hop

ly. Pbi véi cau kién cot, ham luong ¢t thép hop 1y 13 1%<p<3%.

Bdng 32: Bdng tinh todn cot thép cot

. i T | Tohp | Vied | P MMy [ MMy | | Get | ey | oo | Qebiiein oy by T o g ) A
KHOI Téng léch tim phing hop Kiém tra Chon thép

Cit Tii trong m | &N) | (kNm)| (kNm) | @m) | (mm) | (mm) | (mm) | twongdwong | (mm) | (mm) |tuhtedn| (em’) | (em’) | (%) (em?)

TANGTUM | C15 | Combot0 | 00 |306.69| -200 | 8197 | 2520 | 500 | 200 | 35 | TheophumgX | 500 | 200 | LTL | 20.02 |20.02 | 200 | Tiétdiéenhoplj |8|@ |22 | 30.41

TANG3 C15 | Combot0 | 00 |[77086 -1.00 | 12380 | 2520 | 500 | 300 | 35 | TheophuongX | 500 | 300 | LTL | 2796 |27.96 | 186 | Tétdénhoph |8 |@ |22 | 3041

TANG2 C15 | Combob 00 [1255.09] 120 | 86.80 | 2744 | 500 | 300 | 35 | TheophuongX | 500 | 300 | LTRB | 3312 | 3312 | 221 | Tiétdénhgplj |8 |@ (25| 3927

A TANGTUM | 9 | Combotl | 36 |29507) 174 | 9109 | 2520 | 50 | 200 | 3 | TeophidngX | 500 | 200 | LTL | 2438 | 2438 | 244 | Tetdénhplj |8 |@ 20 | 25.13

TANG3 €9 | Combolt 36 |788.55| 387 | 11655 | 2520 | 500 | 300 | 35 | TheophuongX | 500 | 300 | LTL | 2465 |24.65 | 164 | Tétdénhoply |8 (@ |20 | 25.13

TANG2 €9 | Combolt 39 [1297.45) 168 | 107.35 | 2744 | 500 | 300 | 35 | TheophuongX | 500 | 300 | LTB | 29.95 |29.95 | 200 | Tétdénhoph |8 |@ |22 | 3041

TANGTUM | C57 | Combof3 | 00 |31399|-7351| 046 | 2520 | 200 | 500 | 35 | Theophuongy | 500 | 200 | LTL | 1718 | 1748 | 172 | Tiétdiéenhoplj |8|@ |22 | 30.41

TANG3 C57 | Combot3 | 00 [83795/-9855| 416 | 2520 | 300 | 500 | 35 | TheophuongY | 500 | 300 | LTL | 19.74 |19.74 | 132 | Tétdénhoph [10|@ |22 | 38.01

TANG2 C57 | Combot3 | 39 [1367.67) 8460 | -072 | 2744 | 300 | 500 | 35 | TheophuongY | 500 | 300 | LTRB | 4146 | 4146 | 276 | Tiétdénhgplj |10|@ (25 | 49.09

B TANGTUM | (58 | Combo8 00 [31479] 7893 | 1212 | 2520 | 200 | 500 | 35 | TheophuongY | 500 | 200 | LTL | 2112 |21.42 | 211 | Tétdénhophy |8 |@ |22 | 3041

TANG3 (58 | Combo8 00 [859.02| 9782 | 2123 | 2520 | 300 | 500 | 35 | TheophuongY | 500 | 300 | LTL | 2059 |20.59 | 137 | Tétdénhgphy [10|@ |22 | 38.01

TANG2 (58 | Combot2 39 |135058| -84.47 | -1047 | 2744 | 300 | 500 | 35 | TheophuongY | 500 | 300 | LTRB | 4130 |41.30 | 275 | Tétdénhdpl [10|@ |25 | 49.09
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CHUONG 6: THIET KE MONG KHUNG TRUC
6.1. Piéu kién dia chit cong trinh
6.1.1. Pia ting
- Céong trinh dugc x4y dung & khu vire P.Hoa Xudn, Q.Cam Lé, TP. Pa Néng. C6 cac
16p dia tang duogc sap xép tir trén xudng dudi nhu sau:

Bdng 33: Chi tiéu co Iy ciia cdc 16p dat

STT |Tén I6p Loai dat v (kN/m?) A (KN/m3 e B SPT I
1 |LépDD| Piatliap | cing - 18.96 26.8 0.708 9 14.02
2 Lép1 | Sétpha |déo mém - 18.08 26.8 1.023 | 0.65 6.17
3 Lép2 | Catmin | xbp - 18.35 26.5 0.859 0.5 5 28.1
4 Lép3 | Catthd | chatvira - 18.96 26.4 0.713 0.7 10 30.04
5 Lép4 | Catmin | xbp - 18.48 26.5 0.815 0.5 7 28.45
6 Lép5 | Sétpha |déo mém - 17.18 26.9 1.138 | 0.756 5.56
7 Lép 6 | Catpha | déo mém - 19.45 26.7 0.685 | 0.61 17 21.16
8 Lép 7 Sét | déo cling - 19.08 27 0.83 | 0.235 18 18.07
9 Lép8 | Sétpha |déo clng - 18.7 26.9 0.917 | 0.529 8 7.49
10 | Lop9 | Catpha | déo - 19.31 26.9 0.696 | 0.229 19 19.24
11 | Lép10| Sétpha | cimg - 20.03 27.3 0.622 | 0.647 46 27.22

6.1.2. Pdnh gid dia chit
6.1.3. Lwa chon gidi phdap mong

- Giai phap mong nong

Duya vao s6 liéu thi nghiém, tai liéu dia chat khu vuc, theo thanh phéan céc 16p va tinh
chat co 1y cta chung, xét thdy phuong an méng nong 1a khong dame bao chiu lyc cho
cong trinh boi vi tai trong cong trinh kha 16n cac 10p dau tién cua dia ting khong dam
bao chiu tai trong cong trinh.

- Giai phap méng sau

Trong nhirng nim gan day mat d6 xay dung cac khu trung cu cao ting, vin phong
lam viéc cao tang.. ngdy cang nhiéu tai nudc ta, doi hoi viéc phan tich, Iya chon giai
phap cho cac cong trinh nay thudng 13 méng sau 1a mong coc bé tong cdt thép ché tao
san. Boi vi chung c6 kha ning cim vao cac 16p dat tot & do sau twong ddi 1on
6.2. Thiét ké méng
6.2.1. Cdc gid thiét tinh todn

Vi¢c tinh toan méng dua trén tiéu chuidn TCVN 10304:2014: Mong coc — Tiéu chuin
thiét ké.
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Tai trong ngang hoan toan do cac 16p dat tir day dai trd 1én chiu khi chiéu sau chon
dai dam bao chiéu sau chon dai tdi thiéu, do d6 coc bé tong cdt thép thi chiu nén hoac
kéo.

Pai coc xem 1 tuyét d6i cing khi truyén xudng coc.

Tai trong ctia cong trinh qua dai coc chi truyén truc tiép 1én cac coc chir khong truyén
qua cac 16p dat nam giita cic coc tai mit tiép giap véi coc.

Khi kiém tra cudng d6 ctia dit nén va tinh lun cho méng coc thi ta xem coc va phan
dat xung quanh coc nhu mot khdi méng quy wdce. Vi vay viée tinh toan khdi mong quy
wdc ctia mong coc nhu véi méng ndng trén nén thién nhién (bd qua ma sat xung quanh
khéi moéng), nén gia tri mo men tai day dai cong v6i gia tri mé men do tai ngang gay ra.
6.2.2. Xdc dinh tdi trong truyén xuéng mong

Tur két tinh toan cia phén mém phan tich két cu ta chon dugc cap noi luc dé tinh

toan cua cot truc C

Tén Mong T hop Qx Qy N Mx My
kN kN kN kN-m kN-m
Combol 45.527 0.5795 | 1327.244| -0.938 76.7745
M1 Combol1 474414 | 0.6992 | 1307.684 | -1.1898 | 81.6827

Combol2 22.5776 | -9.7319 | 1279.343 | 19.9637 | 25.6706
Combo5 -15.0746 | 9.7983 | 1061.779 | -19.4349 | -20.8589
Combo7 6.8153 0.3888 | 1308.777 | -0.3395 | 27.3762
Combol0 | -49.0275 | -0.4537 | 1259.14 | 1.3743 | -89.1684
Combol2 | -19.8327 | -9.7679 | 1273.994| 20.1702 | -28.4472
Combo6 -0.3875 | -0.5748 | 891.9474 | 0.9627 -3.5948
m3 Combol1 7.9727 -0.4068 794.77 0.6148 13.0469
Combol2 3.4536 -4.2484 | 839.8977| 8.1926 4.0869

6.2.3. Chon so bg kich thwoc dai coc

M2

Chiéu sau h duoc tinh tir mat dat tu nhién phai thdéa man diéu kién mong coc dai thép,
tai trong ngang hoan toan do cac 16p dat tir day dai tré 1én tiép nhan. Vi vay do sau dat
dai phai dam bao diéu kién can bang giira tai trong ngang 1én nhat va ap luc bi dong cua
dat tir day dai tro 1én.

tt
Qmax

_ o\ /22
= 0,7 x tg(450 — V%
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14.020, /2% (49.03+0.45)
)\/ =
2 18.96x2

1.26 m

= 0,7 X tg(45° —

Trong do:
B: La bé rong dai gia dinh B =2m.

= Chon chiéu sau dat dai mong 1a 1.65 m.
6.2.4. Chon kich thudc so bd coc

Do céu tao dia chit dé dam bao coc phai cim vao 16p d4t tot nén ta dy dinh chiéu sau
coc phai cim vao 16p dat sé 10 (Sét pha 13n dim san, dim cuc, tranh thai cimg). Mii
coc s& cam vao 2,6m. vay chiéu dai coc sé 1a:

Lcoc=36,5m

Chiéu chon dai 1a 1,65m

Doan pha dau coc 12 0,5m

Poan coc ngam vao dai 1a 0,Im

Chon coc tron c6 kich thudc D = 400mm

Dién tich tiét dién coc Ac = 1256,6 cm2

Chu vicoc U=1,26m

Chon coc duc san gém 3 doan coc:

+ Poan 1: 12000mm

+ Poan 2: 12000mm

+ Poan 3: 12500mm
6.2.5. Xdc dinh svwc chiu tdi cua coc theo vdt liéu

- Strc chiu tai coc theo vat liéu dugc xac dinh theo cong thuec:

R =9*(y *y> *(4-A4)*R +4 *R)
m b ch s b s s

Trong do:

R,= 14,5 MPa: Cuong d6 chiu nén cta bé tong

R, =260 MPa: Cudng do tinh toan ct thép

Ag=5.03 cm? :Dién tich cot thép

A, =1256.6 cm2: Di¢n tich tiét dién coc

¢ =1: Hé s6 udn doc

Y b= 1: HE s0 diéu kién lam viéc
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y:, =1 : Hé s6 diéu kién thi cong
= R =1946 kN

6.2.6. Sirc chiu tdi ciia coc theo chi tiéu trang thdi dit nén

- Strc chiu tai cua coc theo chi ti€u trang thai cua d4t nén x4c dinh theo cong thue:

Rey =V ¥V ¥4, ¥ Ay 47, ¥U* D (v, * £, ¥ L)
Trong do:
v, =1,25: H¢ s6 diéu kién lam viéc cua coc trong dat
Yeg =1: HE s6 diéu kién 1am viéc cua dat dudi miii coc (Tra bang 4)
g,: Cudng d sirc khang ciia dat dudi miii coc (Tra bang 2)
A, =1256.6 m2 : Dién tich tiét dién coc
U=1,26m : Chu vi tiét dién coc
Y, =1:HE s6 diéu kién 1am viéc trén than coc
£, Cuong d6 strc khang ctia 16p dat thi I trén than coc (Tra bang 3)

L,: Chiéu day doan coc nam trong 16p th .

o s | C.pay | Do sau @ f, R >Rsi Ro R,
Tén l6p Loai dat Do sét
(m) (m) | kKN/m? | kN/m? kN kN KN kN
1 2 3 4 5 6 7 8 9 10 11
) ) L 2.0 33 11.6 | 36.44
Lép 1 | Sét pha - déo mém | 0.65
1.1 485 13.35 | 23.07
Lép 2 Cat min - x0p 0.5 1.6 6.2 251 | 63.08
0.7 2.0 8 0.00
Lép3 | Cattho - chat vira
- 2.0 10 0.00
Lép 4 Cat min - x0p 0.5 1.7 11.85 2737 | 73.09
2.0 13.7 9.2 28.90
) . L 2.0 15.7 9.4 29.53
Lép5 | Sét pha - déo mém | 0.756
2.0 17.7 9.56 | 30.03
1.1 19.25 9.7 16.76
Lép 6 | Cat pha - déo mém | 0.61 12 20.4 1400 192 | 36.19 |1813.23| 219.91 | 2033
2.0 22 73.47 | 230.81
2.0 24 76 238.76
Lép 7 5t - déo ci 0.235
P Sét - déo cimg 2.0 26 78.51 | 246.65
1.8 27.9 81 229.02
2.0 29.8 30.16 | 94.75
Lép 8 | Sét pha - déo cting | 0.529 2.0 31.8 30.85 | 96.92
0.5 33.05 3127 | 24.56
Lép 9 Cat pha - déo 0.229 1.7 34.15 90.26 | 241.03
. . , 2.0 36 17.97 | 56.45
Lép10 | Sétpha-cimg | 0647 —5¢ 373 1823 | 17.18
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6.2.7. Sirc chiu tdi ciia coc theo két qud thi nghigm SPT

Strc chju tai cuc han theo két qua thi nghiém SPT duogc xéac dinh theo cong thirc:

R..=4q, *4,+U *Zfsz *L,
Trong do:
g,: Cudng do sirc khang ctia dat dudi miii coc xac dinh theo cong thirc
q, =k * N,
i

£..: Cuong do strc khang cua 16p dat thu
Ji =k * N

trén than coc xac dinh theo cong thirc

k,:Lah¢ s0, léy k, =400 dd1 voi coc dong
N, :Lachi s6 SPT trung binh trong khoang 4d phia dudi va 1d phia trén mili coc;
k> : Lay bang 2 ddi v6i coc dong

N, : La chi s6 SPT trung binh ctia 16p dat thir “i” trén than coc.

STT SPT Do sau C.Day b fs R 2 Rsi Ro R.u
(m) (m) kN/m2 | kN/m? kN kN kN kN

1 2 3 4 5 6 7 8 9 10

1 9 23 1.15 18 26.0

2 5 5.4 3.1 10 39.0

3 5 7 16 10 20.1

4 10 11 4 20 100.5

5 7 12.7 1.7 14 29.9

6 5 19.8 7.1 13000 10 89.2 | 1181 [1633.6| 2815

7 17 21 1.2 34 51.3

8 18 28.8 7.8 36 352.9

9 8 33.3 45 16 90.5

10 19 35 1.7 38 81.2

11 46 40 26 92 300.6

= P,=min(P,,P,

n >

P,,) = min(1946,2033,2815) = 1946kN

6.2.8. Xdc dinh s6 lwong coc trong dai

Ap lyc tinh toan do phan Iyc dau coc tac dung lén day dai:
p =-T = 196 —1351.059 kN/m?
® Bd)?2  (3x0.4)2
Di¢n tich so bd day dai:
N 1327.24

A =0
¢ pu—yohn  1351.06 —22x1.65x1.1

=1.0123 m2
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Trong do:

N¢t: luc doc tinh toan, léy cap thu 3.

h: Chiéu sau dit day dai.

Yep: Gia tri trung binh cuia trong luong riéng cua dai coc va dat trén dai, Yep=20 -

22 kN/m3.

n: Hé sd vuot tai léy béng 1.1

Trong lugng tinh toan so bo cia dai va 16p dat trén mat dai:

Ng = nAghyy=1.1x1.0123 X 1.65 x 22 =40.42 kN

SO coc dudi méng cot xac dinh so b theo cong thirc:

tt tt
ﬂ NO +Nsb -15 1327.2244+40.42

ne = =1.05=> Chon 2 coc
Pk 1946
Badng 34:Tinh todn va bé tri coc
. Luc doc tt A N* £
MONG | Combo L Yib d sb nc Chon so coc
kN kN/m3 m2 kN
Combo7 1327.2441 22 1.012291 | 40.42077 | 1.05447 2
M1 Comboll 1307.6839 22 0.997372 | 39.82507 | 1.038929 2
Combo12 1279.3431 22 0.975757 | 38.96196 | 1.016413 2
Combo5 1061.7792 22 0.80982 | 32.33613 | 0.843563 2
M2 Combo7 1308.7769 22 0.998206 | 39.85836 | 1.039798 2
Combo10 1259.1404 22 0.960348 | 38.34669 | 1.000362 2
Combol2 1273.9942 22 0.971677 | 38.79906 | 1.012163 2
Combo6 891.9474 22 0.680289 | 27.16396 | 0.708635 2
M3 Comboll 794.77 22 0.606172 | 24.20445| 0.631429 2
Combol2 839.8977 22 0.640591 | 25.5788 | 0.667282 2
”
Y
g
7/ 20-00 / . o e
/AOO/ 600 ’ 600 /400/ § 2 N
FF = B g
g X 4k
g i
% % M
Mi T 350 ) :
800 )
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6.2.9. Kiém tra tdi tron tic dung lén coc

- Kiém tra tai trong tac dung lé€n coc voi téng luc doc tinh toan, momen theo hai
phuong (Mx, My), luc ngang theo 2 phuong (Qx, Qy).

- Vi méng chiu tai trong l1éch tim theo hai phuong x,y luc tic dung xudng coc bat ki

dugc xac dinh theo cong thure sau:

1 N M n 8% M n X
P —_u + iqc max i ;,c max

max,min n - 2 2
c
2 ,y i in
=1 i=1

Trong do:

- N: tong tai trong thang dimg tinh toan tai day dai, dugc xac dinh nhu sau:

- Trong luong tinh toan ciia dai va dat dap trén dai theo dién tich day dai thuc té:

Ngt = nF jhp,ype =40.42 kKN

- Luc doc tinh toan xac dinh dén day dai:

Ntt = Ngf + Nt; (kKN) = 1327.244 + 40.42 = 1367.665 kN

- ne: SO lwong coc trong mong

- My, M tong momen cia tai trong ngodi tmg véi truc x va y so véi truc di qua
trong tam cua tiét dién coc tai day dai:

M= Mox + Qy.ha= 0.938+ 0.579 x 1.65 = 1.89 (kN.m)

My"'= Moy + Qx.ha=76.77+45.527 x 1.65 = 122.302 (kN.m)

- Xmax , Ymax : Khodng céch tur truc coc chiu nén nhiéu nhat dén truc x,y di qua trong
tam dai.

Xmax = 600mm

+ Xi, Vi, : khodng cach tur truc coc thir i dén truc di qua trong tam dai.

- Trong luong coc: P = n.y. A, . L =1.1x25x0.13 x36.5=126.135 kN

-Kiém tra lyc truyén xubng coc:

Pt + P <P
c

max tk

PY >0
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KT Iyc | KT lyc

Tén Méng|  T6 hop Qx Qy N Mx My NY Ni M MY, P | P truAyén tru?/én
Xuong | xuong

KN | KN | KN | KNm | KNm | KN | KN | KNem | KNem | KN | kN | CmE | comm

Combol | 45.527 | 05795 [1327.244] -0.938 | 76.7745 |40.42077|1367.665|1.894175]122.3015| 744.9832]622.6817] DPat | Pat

M1 | Comboll |47.4414] 0.6992 [1307.684] -1.1898 | 81.6827 |39.82507[1347.509] 2.34348 [129.1241|738.3165|609.1924| Pat | bat
Combol2 | 22,5776 | -9.7319 [1279.343] 19.9637 | 25.6706 |38.96196|1318.305|3.906065| 48.2482 |683.2766(635.0284| bat | bat
ComboS |-15.0746 | 9.7983 [1061.779] -19.4349 [ -20.8589 [32.33613|1094.115] 35.6021 | 5.7843 [549.9498[544.1655| DPat | Pat

vp | Combo? | 68153 [ 03888 [1308.777] -0.3395 [ 27.3762 [39.85836[1348.635] 098102 34.1915 |691.4134[657.2219] at | oat
Combol0 |-49.0275 | -0.4537 | 1259.14 | 13743 |-89.1684 |38.34669]1297.4870.625695| 40.1409 | 668.814 [628.6731] Pat | bat
Combol2 [-19.8327] -9.7679 [1273.994] 20.1702 [ -28.4472 [38.79906( 1312.793]4.053165| 8.6145 |660.7039|652.0894| bat | bat
Combo6 | 03875 | -0.5748 [891.9474] 0.9627 | -3.5948 |27.16396|919.1114] 0.01428 | 32073 [459.5628(459.5485| DPat | Pat

M3 | Comboll | 7.9727 | -04068 | 794.77 | 0.6148 | 13.0469 |24.20445|818.9745] -0.05642 | 21.0196 | 409.459 [409.5154] DPat | Pat
Combol2 | 3.4536 | -4.2484 [839.8977] 8.1926 | 4.0869 | 25.5788 |865.4765] 1.18274 | 7.5405 |433.3296(432.1469] Pat | bat

6.2.10. Kiém tra nén dit tai mit phang miii coc

- b€ kiém tra cuong do nén dat tai mdt phang miii coc, gia thiét coi dai coc va phan

dat gitra cac coc 1a méng khdi quy ude.

- Dién tich day mong khéi quy ude xac dinh theo cong thirc:

Trong do:
Age = An + 2L. tga = 1.6+2 x 36.5 x tg(5.4) =8.49 m
Bgw =Bn+2L.tga =0.4+2x36.5xtg(5.4)=7.29m

& Fay = Agu Bgw =61.82 (m2)

An, Bn: khodng cach tinh tir mép ngoai cia hai hang coc ngoai cung.

Tong trong lugng mong khdi quy woc:

N,=F, h.yw: Trong lugng cua dai va dat dap trén dai

Ng=F, qu'zyili : Trong luong ciia dat tinh tir ddy dai dén mat phang miii coc

Ny =n.A,.L,.yp :Trong luong ctia coc & trong dai

Trong do:

v : Dung trong trung binh cta vat liéu dai va dat dap 13y tir 20-22 kN/m3

Z'Yili : Dung trong va chiéu day cua 16p dat thir i ma coc di qua

n: S6 lugng coc trong dai

Ve = 25kN / m3: Khéi luong riéng ciia bé tong

Nge=Y N;=Ng+ Ns+ N,=501270 kN
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- Luc doc tiéu chuan xac dinh dén day khdi méng quy woc:
Ntc = Ni + Ng, =502425 + 1154.13 = 502425 kN

- Momen tiéu chuan tai day méng khdi quy udc:
Mtc = Mtc + Qtc.(h + 1) = 0.82+0.5 x (1+36.5) = 19.71kNm
x Ox Ox

Mte = Mtc + Qtc. (h + 1) =66.76+39.6 x (1+36.5) = 1551.34kNm
y Oy Oy

- D6 lIéch tam theo truc X,Y:

M< 1971
e =_* = =0.00004(m)
N“ 502425
M 1551.34

e = = —=0.003(m
7 N;i 502425 (m)

- Ap lyc tiéu chuan ¢ day khdi mong quy udc

. N, 0%e 0Xe 0 500495 6x0.00004 | 6x0.003
ol = o Tt 2 D) =S (142 g a0+ 750 ) =8144.42(kN / m?)

qu qu qu

. N©_0xe 66 500495 6x0.00004 6x0.003
o =F "= =182 -~ §49 — 739 )=810893(kN/m’)

qu qu qu

tc tc
G, = Jmx T Omin _8126.68(kN / m?)
2

A=0.98, B=4.93, D =7.4: La hé sd strc chiu tai phu thudc vao ¢ cta 16p dat
v : Dung trong cua dat & dudi day mong khdi quy udc
.+ Chiéu sau ctia ddy mong khdi quy udc tinh tir mat dat tu nhién
ml m?2

R=""7"(4B y+BH y +D.C")

tc k qu qu th

fc
1 2><1(O 98x7.29%x20.03+4.93x 38. OSfo” +7.4%x27.22) = 48065.5(kN / m2)

1 1
Kiém tra diéu kién
o = 8126.68(kPa) < R,, = 48065.5(kPa)
c“ =8144.42(kPa) <1,2R, =57678.6(kN / m2)

Bang két qua kiém tra dat nén

Bdng 35: Bdng két qud kiém tra dat nén
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Tén Mong

T6 hop

Qx

Qy

N

Mx

My

Ntc

Mtcx

Mtcy

tc
0 max

tc

n .
min

tb
6

Rtc

kN

kN

kN

kN-m

kN-m

kN

kN-m

kN-m

(kN/m2)

(kN/m2)

(kN/m2)

(kN/m2)

Kiém tra
diéu kién

Combo7

39.5887

0.503913

1154.125

-0.81565

66.76043

498026.9

19.93915

1569.151

8151.845

8115.443

8133.644

48117.74

Théa

M1

Comboll

41.25339

0.608

1137.116

-1.03461

71.02843

498009.9

24.10821

1636.595

8152.35

8114.383

8133.367

47947.01

Thoa

Combo12

19.6327

-8.46252

1112.472

17.35974

2232226

497985.2

338.5124

767.3831

8141.865

8124.063

8132.964

47947.01

Thoa

Combo5

-13.1083

8.520261

923.2863

-16.8999

-18.1382

497796

340.2438

515.6

8135.855

8123.894

8129.874

47947.01

Thoa

M2

Combo7

5.926348

0.338087

1138.067

-0.29522

23.80539

498010.8

13.12562

248.7103

8136.267

8130.497

8133.382

47947.01

Théa

Combo10

-42.6326

-0.39452

1094.905

1.195043

-71.5371

497967.7

16.16714

1695.445

8152.343

8113.011

8132.677

47947.01

Théa

Combo12

-17.2458

-8.49383

1107.821

17.5393

-24.7367

497980.6

339.88

679.2158

8140.767

8125.01

8132.888

47947.01

Théa

Combo6

-0.33696

-0.49983

775.6064

0.83713

-3.12591

497648.4

19.80553

15.91341

8127.647

8127.278

8127.462

47947.01

Thoa

M3

Comboll

6.932783

-0.35374

691.1043

0.534609

11.34513

497563.9

13.95901

274.4442

8129.266

8122.899

8126.082

47947.01

Thoa

Combo12

3.00313

-3.69426

730.3458

7.124

3.553826

497603.1

147.3212

117.5226

8128.086

8125.36

8126.723

47947.01

Théa

6.2.11. Tinh todn va thiét ké céu tao dai coc

Tinh toan cdt thép:

Vi¢c tinh toan dai chiu uén dugc tién hanh theo tri s6 momen tai céc tiét dién thang

dimg cua dai & mép cot.

Xem dai mong nhu mot thanh cong x6n chiu lyc tap trung:

Moment trong tng véi mat ngam 1-1

M, ,=2.P, .1, =2x744.98x0.35 =521.488kNm

M, =P, +P.)r=(744.98+622.68)x0.15=205.15kNm
, \ M
- Dién tich c6t thép yéu cdu: F = —*+—
0,9.Rs.hg
M 521.48x10° 2
F, = = = =24.76cm
0.9xR xh, 0.9x260x900
M 168.4 x10° 2
Fyy= = = =10.28cm

0.9xR xh, 0.9x260x700

Bdng 36: Tinh todn va bé tri thép dai
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P™ e P i I Iy My, M Fry Frn
Tén Méng| To hop
kN kN m m kNm kNm cm?2 cm?2
Combol | 741.0261| 618.7246| 0.35 0.15 518.7183 | 203.9626 | 24.630 | 9.684834
M1 Comboll| 734.4178| 605.2937| 0.35 0.15 514.0925 | 200.9567 | 24.411 | 9.542105
Combol2 | 679.4624| 631.2142| 0.35 0.15 475.6237 | 196.6015 | 22.584 | 9.335303
Combo5 | 546.7842| 540.9999| 0.35 0.15 382.749 | 163.1676 | 18.174 | 7.74775
M2 Combo7 | 687.5114| 653.3199| 0.35 0.15 481.258 | 201.1247 | 22.852 | 9.55008
Combol0 665.06| 624.9191| 0.35 0.15 465.542 | 193.4969 | 22.106 | 9.187885
Combol2 | 656.9056| 648.2911| 0.35 0.15 459.8339 | 195.7795 | 21.834 |9.296273
Combo6 | 457.0904| 456.7025| 0.35 0.15 319.9633 | 137.0689 | 15.193 | 6.508496
M3 Combol1l| 407.2217| 407.0137| 0.35 0.15 285.0552 | 122.1353 | 13.535 | 5.799397
Combol2 | 432.2063| 428.2621| 0.35 0.15 302.5444 | 129.0703 | 14.366 | 6.128692
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PHAN II: XAY DUNG BQ CHUONG TRINH API HO TRQ BO TRi VA
VE TU PONG COT THEP PAI MONG TREN REVIT

CHUONG 1: MUC TIEU VA PHAM VI NGHIEN CUU

1.1. Sw can thiét phai xay dung chwong trinh tinh

Trong nganh xay dyng hién dai, viéc trién khai ban vé két ciu, dic biét 1a bd tri thép
mong, doi hoi nhiéu thoi gian va cong strc. Cac thao tac thi cong thudng tiém an sai sot
va khong dong nhat giita cac k¥ su. Do d6, viée xay dung mot cong cu hd trg ty dong
hoa trong bd tri thép moéng 14 hét sire can thiét, gitip giam thicu thoi gian thiét ké, ting
d6 chinh xac va nhat quéan.
1.2. Muc tiéu can dat dwoc

- Ty dong hoa qua trinh b tri thép dai trong méng don hoic méng coc

- Tao ra cong cu hd trg nguoi dung Revit trong viée bd tri cbt thép day, giita, trén,
dai.

- Cho phép diéu chinh nhanh chéng cac thong sb thép nhu 16p bao vé, chiéu dai neo,
duong kinh, khoang cach.

- Tang tc d6 thiét ké, giam 16i thu céng, nang cao ning suit.

- Tich hop truc tiép trong mdi trudng Revit dé thuan tién cho nguoi sir dung.

- Cung cip giao dién tryc quan, dé thao tac va tity bién cao
1.3. Pham vi gi6i han can dat dwoc

Tap trung vao bd tri thép dai co hinh dang khong qua kho nhu hinh chit nhat nhung
day 1a dang dai mong pho thong nén viée bé tri kiéu dang dai nay s& duogc sir dung nhiéu
trong viéc trién khai ban vé.

Chua bao gdm cac trudng hop dic biét nhu méng léch tim, mong xién, hodc két cdu
dang dac biét.

Str dung dir liéu dau vao don gian nhu loai thép, khoang céch, chiéu dai moc...
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CHUONG 2: GIAO DIEN VA CAU TRUC MA NGUON
2.1. M hinh kién tric tong thé
2.2. Cong nghé sir dung
- Ngon ngir: C#
- Moi truong: Visual Studio, Revit 2022
- Thu vién: RevitAPLdll, RevitAPIUIL.dIl, WPF
2.3. Cau triic thw muc

2.3.1. Thugc tinh mong

public class RecFoundation
{
public double Height { get; set; }
public double Width { get; set; }
public double Length { get; set; }
public double ConcreteLiningExcess { get; set; }
public double ConcreteLiningHeight { get; set; }
public RecFoundation(double height, double width, double length, double concreteLiningExcess, double
concreteLiningHeight)
{
Height = height;
Width = width;
Length =length;
ConcreteLiningExcess = concreteLiningExcess;
ConcreteLiningHeight = concreteLiningHeight;

public RecFoundation(Element ele)

{

if (ele is FamilyInstance ins)

{

IList<Parameter> paramters = ins.GetOrderedParameters();

Height = paramters. Where(p => p.Definition.Name =="F_Height").First(). AsDouble();

Width = paramters. Where(p => p.Definition.Name == "F_Width").First(). AsDouble();

Length = paramters. Where(p => p.Definition.Name =="F_Length").First(). AsDouble();

ConcreteLiningExcess = paramters. Where(p => p.Definition.Name ==
"ConcreteLining_Excess").First().AsDouble();

ConcreteLiningHeight = paramters. Where(p => p.Definition.Name ==
"ConcreteLining_Heigth").First(). AsDouble();

b
b

- Tai hién dir liéu mo6 hinh hoa ctia mot dai mong hinh chir nhat.
- HO tro tao mai tir 86 lidu hodc trich xuét dit liu tir ddi tuong trong mo hinh Revit
(FamilyInstance).
2.3.2. Tuw dong vé dai thép ngang
void CreateHorizontalStirrup(Document doc, PFViewModel vm, Element host)
if (vm.IsPlaceHorizontalStirrup)
if (vm.IsAroundStirrup)

{

List<List<Curve>> aroundStirrupCurves = GetAroundStirrupCurves(doc, vm, host);
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foreach (var curves in aroundStirrupCurves)

{
Rebar.CreateFromCurves(doc, RebarStyle.Standard, vm.HorizontalStirrup.MainDirRebar.BarType,
null, null,
host, XYZ.BasisZ, curves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

}

}

if (vm.IsSeparationStirrup)

{

(List<List<Curve>> mainCurves, List<List<Curve>> remainCurves) = GetSeparationCurves(doc, vm, host);

foreach (var curves in mainCurves)

{
Rebar.CreateFromCurves(doc, RebarStyle.Standard, vm.HorizontalStirrup.MainDirRebar.BarType,
null, null,
host, XYZ.BasisZ, curves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

}

foreach (var curves in remainCurves)

{
Rebar.CreateFromCurves(doc, RebarStyle.Standard, vm.HorizontalStirrup.RemainDirRebar.BarType,
null, null,
host, XYZ.BasisZ, curves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

}

§
§
}

(List<List<Curve>> MainCurves, List<List<Curve>> RemainCurves) GetSeparationCurves(Document doc,
PFViewModel v, Element host)
{
List<List<Curve>> mainCurves = new List<List<Curve>>();
List<List<Curve>> remainCurves = new List<List<Curve>>();

List<XYZ> pts = host.BoundingBox_Projections();

double liningExcess = RecFoundation.ConcreteLiningExcess;

double liningHeigth = RecFoundation.ConcreteLiningHeight;

double sideCover = vm.SideRebarCover.ToRevit();

double topCover = vm.TopRebarCover.ToRevit();

double bottomCover = vm.BottomRebarCover.ToRevit();

double mainHookLength = vm.HorizontalStirrup.MainDirRebar.HookLength. ToRevit();
double remainHookLength = vm.HorizontalStirrup.RemainDirRebar.HookLength. ToRevit();
double height = host.BoundingBox Height() - liningHeigth;

double offset = vim.HorizontalStirrup.Offset. ToRevit();

int n = vim.NumberOfHorizontalStirrupLayer;

XYZ pl, p2, p3, p4;

pl =pts[0]. TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(liningExcess +
sideCover, liningExcess + sideCover, 0));

p2 =pts[1]. TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(-liningExcess -
sideCover, liningExcess + sideCover, 0));

p3 = pts[2]. TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(-liningExcess -
sideCover, -liningExcess - sideCover, 0));

p4 =pts[3]. TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(liningExcess +
sideCover, -liningExcess - sideCover, 0));

if(n>1)
{
double stirrupSpacing = (height - 2 * offset) / (n - 1);
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pl =pl.TransformByLength(XYZ.BasisZ, offset);

p2 = p2.TransformByLength(XYZ.BasisZ, offset);

p3 = p3.TransformByLength(XYZ.BasisZ, offset);

p4 = p4.TransformByLength(XYZ.BasisZ, offset);

for (inti=0; 1 <n; i++)

{
XYZ pl =pl.TransformByLength(XYZ.BasisZ, stirrupSpacing * 1);
XYZ p2 = p2.TransformByLength(XYZ.BasisZ, stirrupSpacing * 1);
XYZ p3 =p3.TransformByLength(XYZ.BasisZ, stirrupSpacing * 1);
XYZ p4=p4.TransformByLength(XYZ.BasisZ, stirrupSpacing * i);

XYZ plHx, plHy, p2Hy, p4Hx;

if (vm.MainRebarDir.Equals(XYZ.BasisX))

{
_plHx=_pl.TransformByLength(XYZ.BasisX, remainHookLength);
_plHy=_pl.TransformByLength(XYZ.BasisY, mainHookLength);
_p2Hy=_p2.TransformByLength(XYZ.BasisY, mainHookLength);
_p4Hx = _p4.TransformByLength(XYZ.BasisX, remainHookLength);

List<XYZ> mainDirPts = new List<XYZ> { plHy, pl, p2, p2Hy};
List<XYZ> remainDirPts = new List<XYZ> { plHx, pl, p4, p4Hx};
mainCurves.Add(RebarUtils.CreateUnboundCurves(mainDirPts));
remainCurves.Add(RebarUtils.CreateUnboundCurves(remainDirPts));

}

else

{
_plHx=_pl.TransformByLength(XYZ.BasisX, mainHookLength);
_plHy=_pl.TransformByLength(XYZ.BasisY, remainHookLength);
_p2Hy=_p2.TransformByLength(XYZ.BasisY, remainHookLength);
_p4Hx = _p4.TransformByLength(XYZ.BasisX, mainHookLength);
List<XYZ> remainDirPts = new List<XYZ> { plHy, pl, p2, p2Hy};
List<XYZ> mainDirPts = new List<XYZ> { plHx, pl, p4, p4Hx };
mainCurves.Add(RebarUtils.CreateUnboundCurves(mainDirPts));
remainCurves.Add(RebarUtils.CreateUnboundCurves(remainDirPts));

}

}
if(n==1)
{
pl = pl.TransformByLength(XYZ.BasisZ, height / 2);
p2 = p2.TransformByLength(XYZ.BasisZ, height / 2);
p3 = p3.TransformByLength(XYZ.BasisZ, height / 2);
p4 = p4.TransformByLength(XYZ.BasisZ, height / 2);
XYZ plHx, plHy, p2Hy, p4Hx;
if (vm.MainRebarDir.Equals(XYZ.Basis X))
{
_plHx=pl.TransformByLength(XYZ.BasisX, remainHookLength);
_plHy=pl.TransformByLength(XYZ.BasisY, mainHookLength);
_p2Hy = p2.TransformByLength(XYZ.BasisY, mainHookLength);
_p4Hx = p4.TransformByLength(XYZ.BasisX, remainHookLength);

List<XYZ> mainDirPts = new List<XYZ> { plHy, pl, p2, p2Hy };
List<XYZ> remainDirPts = new List<XYZ> { plHx, pl, p4, p4Hx };
mainCurves.Add(RebarUtils.CreateUnboundCurves(mainDirPts));
remainCurves.Add(RebarUtils.CreateUnboundCurves(remainDirPts));

}

else

{
_plHx = pl.TransformByLength(XYZ.BasisX, mainHookLength);
_plHy=pl.TransformByLength(XYZ.BasisY, remainHookLength);
_p2Hy = p2.TransformByLength(XYZ.BasisY, remainHookLength);
_p4Hx = p4.TransformByLength(XYZ.BasisX, mainHookLength);
List<XYZ> remainDirPts = new List<XYZ> { plHy, pl, p2, p2Hy };
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List<XYZ> mainDirPts = new List<XYZ> { plHx, pl, p4, p4Hx };
mainCurves.Add(RebarUtils.CreateUnboundCurves(mainDirPts));
remainCurves.Add(RebarUtils.CreateUnboundCurves(remainDirPts));
}
}

return (mainCurves, remainCurves);

}

List<List<Curve>> GetAroundStirrupCurves(Document doc, PFViewModel vim, Element host)

{

List<List<Curve>> curves = new List<List<Curve>>();
List<XYZ> pts = host.BoundingBox_Projections();

double liningExcess = RecFoundation.ConcreteLiningExcess;

double liningHeigth = RecFoundation.ConcreteLiningHeight;

double sideCover = vm.SideRebarCover.ToRevit();

double topCover = vm.TopRebarCover.ToRevit();

double bottomCover = vim.BottomRebarCover. ToRevit();

double mainHookLength = vm.TopLayer.MainDirRebar.HookLength. ToRevit();
double remainHookLength = vm.TopLayer.RemainDirRebar.HookLength. ToRevit();
double height = host.BoundingBox_Height() - liningHeigth;

double offset = height / 6; //offset from fSide to first rebar

int n = vim.NumberOfHorizontalStirrupLayer;

XYZ pl, p2, p3, p4;

pl = pts[0].TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(liningExcess +
sideCover, liningExcess + sideCover, 0));

p2 = pts[1].TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(-liningExcess -
sideCover, liningExcess + sideCover, 0));

p3 = pts[2]. TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(-liningExcess -
sideCover, -liningExcess - sideCover, 0));

p4 = pts[3]. TransformByLength(XYZ.BasisZ, liningHeigth). TransformByVector(new XYZ(liningExcess +
sideCover, -liningExcess - sideCover, 0));

if(n>1)
{
double stirrupSpacing = (height - 2 * offset) / (n - 1);
pl = pl.TransformByLength(XYZ.BasisZ, offset);
p2 = p2.TransformByLength(XYZ.BasisZ, offset);
p3 = p3.TransformByLength(XYZ.BasisZ, offset);
p4 = p4.TransformByLength(XYZ.BasisZ, offset);
for (inti=0; i <n; i++)
{
XYZ pl =pl.TransformByLength(XYZ.BasisZ, stirrupSpacing * 1);
XYZ p2 = p2.TransformByLength(XYZ.BasisZ, stirrupSpacing * 1);
XYZ p3 = p3.TransformByLength(XYZ.BasisZ, stirrupSpacing * 1);
XYZ p4=p4.TransformByLength(XYZ.BasisZ, stirrupSpacing * i);

List<XYZ> points =new List<XYZ> { pl, p2, p3, p4};
curves.Add(RebarUtils.CreateBoundCurves(points));
}

}

if(n==1)

{
pl =pl.TransformByLength(XYZ.BasisZ, height / 2);
p2 = p2.TransformByLength(XYZ.BasisZ, height / 2);
p3 = p3.TransformByLength(XYZ.BasisZ, height / 2);
p4 = p4.TransformByLength(XYZ.BasisZ, height / 2);

List<XYZ> points = new List<XYZ> { p1, p2, p3, p4 };
curves.Add(RebarUtils.CreateBoundCurves(points));
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if (n == 0) return null;
return curves;
H
H

2.3.3. Tw déng vé Iép cét thép duwdi

void CreateBottomLayer(Document doc, PFViewModel vim, Element host)

{
try
{

/Iretrive curves and norms

List<Curve> curves = new List<Curve>();

(List<Curve> btmMainDirCurves, List<Curve> btmRemainDirCurves) = RetriveBtmCurvesFromHost(host, vm);

(XYZ mainDirNorm, XYZ remainDirNorm) = RetriveRebarNormFromCurves(btmMainDirCurves,
btmRemainDirCurves);

Rebar mainDirRebar = Rebar.CreateFromCurves(doc, RebarStyle.Standard,
vm.BtmLayer.MainDirRebar.BarType,
null, null,
host, mainDirNorm, btmMainDirCurves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

if (vm.IsBotMainDirSpacing)
{
mainDirRebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(
vm.BtmLayer.MainDirRebar.Spacing. ToRevit(),
vm.BtmLayer.MainDirArrayLength,
true, true, true);

}

else

mainDirRebar.GetShapeDrivenAccessor().SetLayoutAsFixedNumber(
vm.BtmLayer.MainDirRebar.RebarNumber,
vm.BtmLayer.MainDirArrayLength,
true, true, true);

}

Rebar remainDirRebar = Rebar.CreateFromCurves(doc, RebarStyle.Standard,
vm.BtmLayer.MainDirRebar.BarType,
null, null,
host, remainDirNorm, btmRemainDirCurves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

if (vm.IsBotRemainDirSpacing)
{
remainDirRebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(
vm.BtmLayer.RemainDirRebar.Spacing. ToRevit(),
vm.BtmLayer.RemainDirArrayLength,
true, true, true);
}
else
{
remainDirRebar.GetShapeDrivenAccessor().SetLayoutAsFixedNumber(
vm.BtmLayer.RemainDirRebar.RebarNumber,
vm.BtmLayer.RemainDirArrayLength,
true, true, true);
}
}

catch (Exception ex)

{
MessageBox.Show(ex.Message);

}

SVTH: Pham Phu Trung GVHD: TS. Nguyén Thanh Hai / ThS. Nguyén Hai Puong 103



Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

}
2.3.4. Tw déng bé tri cot thép l6p trén

void CreateTopLayer(Document doc, PFViewModel vm, Element host)
{
try
{
/Iretrive curves and norms
(List<Curve> topMainDirCurves, List<Curve> topRemainDirCurves) = RetriveTopCurvesFromHost(host, vim);
(XYZ mainDirNorm, XYZ remainDirNorm) = RetriveRebarNormFromCurves(topMainDirCurves,
topRemainDirCurves);

Rebar mainDirRebar = Rebar.CreateFromCurves(doc, RebarStyle.Standard,
vm.TopLayer.MainDirRebar.BarType,
null, null,
host, mainDirNorm, topMainDirCurves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);
if (vm.IsTopMainDirSpacing)
{
mainDirRebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(
vm.TopLayer.MainDirRebar.Spacing. ToRevit(),
vm.TopLayer.MainDirArrayLength,
true, true, true);
H
else
{
mainDirRebar.GetShapeDrivenAccessor().SetLayoutAsFixedNumber(
vm.TopLayer.MainDirRebar.RebarNumber,
vm.TopLayer.MainDirArrayLength,
true, true, true);

Rebar remainDirRebar = Rebar.CreateFromCurves(doc, RebarStyle.Standard,
vm.TopLayer.MainDirRebar.BarType,
null, null,
host, remainDirNorm, topRemainDirCurves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

if (vm.IsTopRemainDirSpacing)
{
remainDirRebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(
vm.TopLayer.RemainDirRebar.Spacing. ToRevit(),
vm.TopLayer.RemainDirArrayLength,
true, true, true);
}
else
{
remainDirRebar.GetShapeDrivenAccessor().SetLayoutAsFixedNumber(
vm.TopLayer.RemainDirRebar.RebarNumber,
vm.TopLayer.RemainDirArrayLength,
true, true, true);

}

catch (Exception e) { MessageBox.Show(e.Message); }

2.3.5. Tw déng bé tri thép l6p giiva

void CreateMiddleLayer(Document doc, PFViewModel vm, Element host)

{
try
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{

/Iretrive curves and norms

(List<List<Curve>> middleMainDirCurves, List<List<Curve>> middleRemainDirCurves) =
RetriveMiddleCurvesFromHost(host, vm);

(XYZ mainDirNorm, XYZ remainDirNorm) =
RetriveRebarNormFromCurves(middleMainDirCurves.FirstOrDefault(), middleRemainDirCurves.FirstOrDefault());

foreach(var mainCurves in middleMainDirCurves)
{
Rebar mainDirRebar = Rebar.CreateFromCurves(doc, RebarStyle.Standard,
vm.MiddleLayer.MainDirRebar.BarType,

null, null,
host, mainDirNorm, mainCurves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

if (vm.IsMidMainDirSpacing)

{
mainDirRebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(
vm.MiddleLayer.MainDirRebar.Spacing. ToRevit(),
vm.MiddleLayer.MainDirArrayLength,
true, true, true);

}

else

{
mainDirRebar.GetShapeDrivenAccessor().SetLayoutAsFixedNumber(
vm.MiddleLayer.MainDirRebar.RebarNumber,
vm.MiddleLayer.MainDirArrayLength,
true, true, true);

}

}

foreach(var remainCurves in middleRemainDirCurves)
{
Rebar remainDirRebar = Rebar.CreateFromCurves(doc, RebarStyle.Standard,
vm.MiddleLayer.RemainDirRebar.BarType,

null, null,
host, remainDirNorm, remainCurves,
RebarHookOrientation.Right, RebarHookOrientation.Right,
true, true);

if (vm.IsMidRemainDirSpacing)

{
remainDirRebar.GetShapeDrivenAccessor().SetLayoutAsMaximumSpacing(
vm.MiddleLayer.RemainDirRebar.Spacing. ToRevit(),
vm.MiddleLayer.RemainDirArrayLength,
true, true, true);

H

else

{
remainDirRebar.GetShapeDrivenAccessor().SetLayoutAsFixedNumber(
vm.MiddleLayer.RemainDirRebar.RebarNumber,
vm.MiddleLayer.RemainDirArrayLength,
true, true, true);

}
catch (Exception e) { MessageBox.Show(e.Message); }

}

2.4. Huéng din sir dung giao dién
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

- Tab General Setting
+ Nhap 16p bao vé
+ Chon hudng chinh (ngang doc hoac pick)

‘ g Foundation Rebar Creation = O X

General Setting | Bottom Layer | Top Layer | Middle Layer = Horizontal Stirrup H

Bottom Rebar Cover: IE-C'
Top Rebar Cover: 30
Side Rebar Covet 30

Main Direction
Custom By Pick
® Defined Hoeizontal

Selection Mode: One Element

oKk | [ Cancel
Hinh 26: General Setting
- Tab Bottom Layer / Top Layer / Middle Layer
+ Chon loai thép, khoang cach hoic s lugng
+ Nhap chiéu dai moc neo
+ C6 thé bat tat timg 16p
| @ Foundation Redar Creation ™

:l_xfﬂflIISﬂfmg Bottom Layer  Top Layer | Micdle Layer | Horizontal Stinup

V| Place Bottom Layer

Main Direction
Bar Type: 13M
' % ] ® Spaong 200
g - AT p
. " Rebar Number:
‘
b e Hock Lengthy 300
j| ¢ T !
| Remain Drecton
Bar Type: 13M
> * Spaong 200

Retiar Number:

Hook Length 300

.............

oK Cancel

Hinh 27: Tab Bottom Layer / Top Layer / Middle Layer
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan s6 2 va Truong THCS Hoa Xuan (GP1)

- Tab Horizontal Stirrup
+ B4 tri dai vién quanh dai mong

+ Tuy chinh duong kinh, s6 luong, spacing

B romdation Rebar Creation a x B

General Setting | Sottom Layer | Top Layer | Middle Layer Honzontat Sterup

/i Place Horizontal Stirrup

4 ' Number Of Layer !
Offset: 100
o & Around Stirmup Separate by Dwection

i

Main Durection
Bar Type 13M

Hook Length:

Remam Direction
Bar Type: 13M

Hook Length

Bar Type: 13M

_OK | | Cancel |

Hinh 28: Tab Horizontal Stirrup
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Ap dung cong nghé BIM thiét ké truong Tiéu Hoc Hoa Xuan sb 2 va Truong THCS Hoa Xuan (GD1)

CHUONG 3: MO PHONG VA KET QUA THUC TE
3.1. Cac buée thue hién
Budc 1: Chon dai méng — md Add-in
Budc 2: Thiét 1ap thong sb cac 16p thép
Budc 3: Nhin OK — hé thong tw dong bd tri thép
3.2. So sanh két qua

Tiéu chi Thu cong Str dung cong cu

Thoi gian bd tri 30 - 60 phut 3 — 5 phut

D0 chinh xéc D@ sai 16p bao vé, sai spacing | Chinh xac theo thong sd
Kha ndng hi¢u chinh Kho thay doi hang loat D@ dang diéu chinh
Tinh ty dong Khong co Co

3.3. Uu diém va déng gép cong cu
- Ty dong hoa cao: THi wu quy trinh bd tri thép trong Revit.
- Than thién véi nguot dung: Giao dién rd rang, c6 hinh minh hoa.
- Ty bién manh: D& dang diéu chinh spacing, 16p thép, loai thép.
- Hiéu suat cao: Giam 80-90% thoi gian so véi thu cong.
- Dé bao tri va mo rong: Ap dung md hinh MVC 13 rang.
3.4. Két luan va dinh huéng phat trién
a) Két luan
Cong cu di hoan thanh muyc tiéu dé ra, gitp tw dong hoa cong tac bd tri va vé cot thép
dai mong trong Revit, gop phan nang cao hiéu qua thiét ké két cau
b) Hudng phat trién
- Tich hop b tri c6t thép mong don, moéng bing, mong be.
- Thém tinh ning xuét bang thdng ké thép tu dong.

- Pong b hoa dit lidu vdi Dynamo hodc cic phan mém quan 1y BIM.
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