VIDEO 01 e HWONG DAN PO AN TOT NGHIEP

BU’C TRANH TOAN CANH
VA PHAN KIEN TRUC

T dé bai dén bo hé so ndp — va 15% khdi lwgng nam & dau

Giang vién: Nguyén Pha Hoang



I D6 an tét nghiép la gi — va ba phan cua né

DATN Ia hoc phan tong hep: danh gia toan bg kién thirc chuyén nganh qua viéc thiét ké két
cau, nén moéng va bién phap thi cong mot cong trinh thuwe té.

KT 15% KHUNG THAN 35% NEN MONG 25% THI CONG 25%

PHAN I PHAN Il PHAN II PHAN Il
Co céu diém toan dé an — nhém chuyén dé Két cdu chinh

@ Ba phan, mo6t mach cong viéc

A Day 1a tai lieu hoc, khong phai ban dé

. . chép
Kién trdc dinh hinh hinh hoc; két cau tra 1&i chiu
Iwc; thi cong tra 11 1am ra sao. Ba phan dung Chép thuyét minh, chép ban vé bj coi la vi
chung mét bd sé liéu — sai & phan | thi phan I, pham quy ché va cé thé bi dinh chi xét tét
Il léch theo. nghiép.
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I Hai nhém chuyén dé — chon nhém nao, diém tinh ra sao

Nhém 1 — Két cau chinh Nhém 2 — Thi céng chinh
Co chu diém KT 15% - Khung than 35% - Mong 25% - TC 25% KT 15% - KC phu 25% - TC 60%
Trong tam Phan tich, thiét k& chiju tai tinh va déng (gi6 Thi cong, té chirc mat bang, tién
déng, dong dat) do, an toan
Két cAu lam San - khung khdng gian - ciu thang - méng coc  Tinh tay 03 cAu kién: san swon,

dam phu, cau thang

A Hai diéu phai nhé& khi chon nhém

(1) Nhém 2 khéng phai ban rat gon: diém thi cong gap 2,4 1an diém két cAu, ning & bién phap va
t6 chirc, va khong phai mé hinh khung khong gian hay méng phirc tap. (2) Nhém 1: KHONG dung
ETABS trich néi lwc tinh thép san — lwdi mesh tw déng khéng chinh xac cho cau kién ban; phai tinh
tay hoac xuét sang SAFE.
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I L6 trinh 8 bwéc — mach céng viéc ctia mét do an két cau

1 2
P Py A A 2 7 A 3 4
Nhan de bai, s6  — = Coso thietke, — — .0 qinhtaitrong > Chon so b tiét dién
lieu & Kién trac chon giai phap
8 7 6 5
Thuyét minh, kA A <« Tinh khung & <« Tinh san, cau
ban vé&, bdo vé Thiet ké nen mong kiém tra téng thé thang & dam phu

%% Bwoc 4 chét la chot @ Buéc 1 va 8 hay bi bo

Tiét dién chon so' b6 & bwdc 4 1a dau vao clia Buéc 1 twdng nhw thi tuc nhung quyét dinh
buwéc 5 va 6. Dai tiét dién sau khi da tinh thép lwéi truc. Budc 8 khéng phai “viéc cudi”’ — no
nghia |a lam lai ttr ddu — khong phai chinh stra. la mét phan diém.

&3 Video 01 « Blre tranh toan canh dé an 4/10



I Bang kiém 15 tuin — moc thi gian toi thiéu

GD Tuan Coéng viéc Chwong
1 1-2  Nhan dé bai, tdng quan Kién trlc, chon giai phap két ciu 2

2 34 Xac dinh tai trong, chon so bo tiét dién 3,4

3 5-7  Tinh san, cau thang & dam phu 5,8, 11
4  8-10  Tinh khung khong gian, ki&m tra téng thé (nhém 1) 6

5 11-12 Thiét k& nén méng (nhém 1) 7

6 13-14 Hoan thién thuyét minh, ban vé —

7 15 NOp va bao vé 9

A Ba 16i & giai doan m& dau

&2 Doc bang nay theo chiéu ngwoc

(1) Khéng
lwdi cot.

doc kj ban vé kién tric = chon sai

(2) Tinh ngay khi chwa chét giai phap = Iam lai.
(3) Dén ban vé va thuyét minh vao tuan cubi.

Tun 13-14 chi di d& hoan thién, khéng du
d& 1am. Hét tudn 12 ma con dang tinh khung
nghia 1a d an dé tré — bao GVHD ngay, dirng
gidu.

&3 Video 01

« Btre tranh toan canh dé an
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I Cai bay I&n nhat cha ca dé an nam & phan mém

Ao giac phan mém 1 gi? Phan mém khong bao
I6,i khi ban duing n6 sai chd. N6 van chay, van ra
s0, van dep — va so do sai.

A Ba chd tuyét do6i khong tin phan mém

1. Nai luc san lay tir ETABS — mesh tw déng khéng
ding cho ban.

2. Chuyén vj dinh khi chwa gan dt khéi lwong ban
than va tai twong.

3. Két qua khéng cé buwéc kiém chirng tinh tay dbi
chiéu.

@ Nguyén tac kiém chirng

M®i két qua phan mém phai cé6 mét phép
tinh tay doc lap déi chiéu — du chi mot
d san, mot dam, mot chan cot. Léch qua
10-15% la phai tim nguyén nhan, khéng
dwoc bo qua.

&3 Video 01 « Blre tranh toan canh dé an

<o Thay sé héi ding ché dé

Khi bao vé, cau hdi kho nhét ludn 1a; “S6
nay & dau ra? Em kiém chng bang cach
nao?”
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I Phan Kién tric — bay muc, viét theo ding th tw nay

Phan Kién tric |a bwée dao dau bat budc: né dinh hinh hinh hoc cho toan bd bai toan két cau.

Toan bd dé cwong chi tiét nam & Phu luc E.

i= Bay muc cua thuyét minh Kién tric

E.1 Nhu cu xay dung

E.2 Dia diém xay dung

E.3 Giai phap kién truc (quy mé, khéi, bao che)
E.4 M&t b&ng & phan khu chirc néng

E.5 Mat ding

E.6 Hé thdng giao thong (dng / ngang)

E.7 Giai phap ky thuat M&E

A E.4 13 phan trong tam — va hay bi viét 4u

nhat

Khéng dwoc ghi “tAng dién hinh dung lam van
phong” rdi hét. Phai chi rd tlrng khu chirc
nang, theo hwdng Tinh — Dong, kém dién tich
va s6 lwong.

&3 Video 01 « Blre tranh toan canh dé an

&2 Ban vé Kién truc di kem

3-5 ban vé A1: mat bang (trét, dién hinh, mai),
mat dirng, mat cat — cé du lwéi truc va kich
thuwoc.
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I B6 sbé liéu xuyén sudt — va mét cai bay két cau giau trong Kién trac

Théng s6 Gia tri vi du mau

Quy mé 02 tAng ham + 20 tang néi
Chiéu cao tang h; = 3,3 m (théng nhét)
Tbng chiéu cao H =66,0m=20x 3,3

Mat bang 40 x 25 m (chi nhat)

Dién tich san 1 000 m? gross - 800 m? net

L&i 04 TM khach + 01 TM hang +
02 thang thoat hiém

A Tang 1 thong tang = ting mém

Sanh chinh cao 2 tang (2 x 3,3 = 6,6 m) lam
tang 1 cao hon tang dién hinh. Day la chd dé
phét sinh ting mém (soft story) — phai kiém
tra léch tang cuc bo tai dung tAng nay.

B6 s ligu nay dwoc dung lai & moi chwrong sau — do la

“céng trinh xuyén subt” ctia quyén séach.

&3 Video 01 « Blre tranh toan canh dé an

@ Vi sao phai ghi con s6

Moi két luan két cAu vé sau déu phai truy
nguyén duwoc vé mot con sé trong bang nay.
Khong co so thi khong béo vé dworc.
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I T ban vé Kién tric sang bai toan két cAu — ba soi day

Lwa&i truc & kich thuwéce

Y

Nhip tinh toan = so d6 két ciu

Y

Chiéu cao tang h; Téng cao H = tai gié, dong dat

Cong nang twng khu

Tinh tai, hoat tai = dau vao

Y

¥% Kiém tra chéo trwéc khi tinh &¢ Thir tw khéng dwoc dao

Bacon sb phéi khép gitra ban vé va thuyét minh: Doc ban vé&, chét hinh hoc, rdéi méi chon giai
s6 tang, chiéu cao tang, kich thuoc Iudi truc. phap két cdu. Dao the tw a Iy do phd bién nhét
Léch mét con sé la Chuong 3 va Chwong 6 phai khién sinh vién lam lai ttr dau & tuan 8.

lam lai.
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I Mang theo ba cau héi nay dén I&p

® Cau 1 — vé phan cua em ®) Cau 3 — vé cai bay

Em thudc nhém 1 hay nhém 27? Nhin vao co Trong cdng trinh clia em, ¢ chd ndo chiéu cao

cau diém, phan nao nang nhat véi em, va em tang thay déi (sanh thong tang, tAng k¥ thuat,

da c6 ke hoach cho phan d6 chwa? thng hdm) — va em sé kiém tra léch tdng &
dau?

®, Cau 2 — vé& bd sé lidu

@ Video sau

Cong trinh clia em c6 bao nhiéu tang, chiéu

cao tang bao nhiéu, Iwi truc 1&n nhét 1& bao Video 02: Co’ s& thiét ké & Iwa chon giai phap
nhiéu mét? Em doc dwoc ba con sb dé tir ban két cdu — so sanh bdn phuong an san, bbn
vé nao? tiéu chi chAm diém, va cach viét mot luan cie

thay vi mét loi khéng dinh.
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VIDEO 02 ¢ HWONG DAN DO AN TOT NGHIEP

COSOTHIETKE
VA LUA CHON GIAI PHAP

Chon cai gi cling phai cé luan ct*r — khéng dwoc néu subng

Giang vién: Nguyén Pha Hoang



I Chwong dé lam au nhat — va hoi déng cham cao nhat

Day la chwong sinh vién hay lam qua loa nhét,
nhwng hdi dong lai danh gia rat cao. Vi sao? Vi
né chira toan b luan cr cliia do an. hoi
Moi lwa chon — san swén hay san phang, khun

Q,\ \ra cho sa z suo 2 ay SAa phang, khung 1. Vi sao em chon khung—vach ma khéng
thuan hay khung—vach, méng ndéng hay coc — T G
déu phai tra 1&i dwore cau héi “vi sao”. Néu 2. Vi sao san s&é’n ma khong phai san
sudng la mat diem. khong dam?
3. Tai sao chon kich thwéc nay?

A Ba cau hoi dong gan nhw chac chan

%% Chwong nay chét bén thi

1. Hé két cAu chiu luc 2. Loai san
3. B6 tiéu chuén ap dung 4. Vat liéu & cdng cu

24 Cau tra 1&i mat diém

“Vi thdy em bdo th&” hodc “vi mau né lam
vay” — diém triy ndng. Cau tra 16i dwoc didm
la mot bang cé tiéu chi, cé trong s6, c6
diém.

Q% Video 02 « Co sé thiét ké & chon giai phap 2/12



I Bén hé két cau chiu lwc — chon theo chiéu cao

20 tAng — cong trinh cia em & day

KHUNG ONG
KHUNG - VACH > 40 tAng

KHUNG =~ 20 + 40 tang

< 12 tang

&3 Vach cieng lam gi A Khung thuan chét & dau

Vach dam nhan phan Ién lwe cat do gi6 va dong Trén khoang 12 tang, chuyén vi dinh cla
dat; khung gi®¥ 6n dinh va chiu tai ding. Thém khung thuan vwot H/500. D6 khéng phai y kién
vach vao I8i thang la chuyén vi dinh giam manh. — dé 1a con sb em phai chi ra dugc.
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I B6n loai san — wu diém luén di kém cai gia

Loai san Uu diém Nhwoc diém

San swon D& cirng 16N, vwot nhip tét, phd bién, d&  Chiéu cao két c&u I&n (c6 dadm), anh

(ban + dam) thi cong hwéng tran

San 6 co Giam chiéu day ban, kién truc trAn dep Thi céng phirc tap, tbn cdp pha

San khéng ddm  Tran phéng, thong thiy tét, tang chiéu Dé& xuyén thang, kho kiém soat nit
cao st dung

San ng lwc Vwot nhip rat I6n, méng, tiét kiém vatliéu  Yéu cau thiét bj — cdng nghé cao, dat

trwédc

A Cau choét ctia cong trinh mau

Budc cot 6,0 x 7,5 m = l2/11 = 1,25 < 2: san lam viéc hai phwong. Nhip I1&n nhat 7,5 m la vwot nhip
trung binh = phai c6 ddm, khong dung ban khong dam. Két luan: san swén BTCT toan khéi.
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I Quy trinh bén bwéc — cach bién y kién thanh luan c

BUOC 1 BUOC 2 BUOC 3 BUOC 4
bat van de Tiéu chi & - Ché&m diém —> Két luan &
cac phwong an kha dr trong s6 terng phurong an ly do loai

@ Khéng cé bwéc 2 thi bwée 3 vé nghia &a Bwoc 4 1a chd an diém

Khoéng thé néi “phwong an nao hay hon” néu Hoéi ddng khong chi héi vi sao chon. Ho héi vi
chwa néi rd danh gia theo tiéu chi gi. Trong sb sao loai ba phwong an con lai. Bang 2.3 tra loi
la chd em thé hién minh hiéu quy mé cong trinh. didng cau dé.
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I Bén tiéu chi va trong s6 — cho cdng trinh 20 ting

Tiéu chi Trong sé Vi sao quan trong v&i céng trinh nay

Kha n&ng chiju tai ngang 35% Nha 20 tang, gi6 & déng dat chiém wu thé — tiéu chi quyét dinh
Kinh té (vat liéu) 25% Vén dau tw 1a rang budc thye té cla cha dau tw

Kha thi thi cong 25% Nang lwc nha thau dia phwong va tién do

Quen thudc & an toan 15% Han ché rui ro do thiéu kinh nghiém thi céng

&3 Ba tiéu chi dau la bat buéc A DPirng giau tiéu chi “quen thudc”
Ky thuat, kinh t&, thi cong — thiéu mét céi la bang N6 chi 15% vi d6 an khong nén chon phuong
diém khéng dung duorc. an chi vi “dé lam”. Nhwng véi nha thau chua

c6 kinh nghiém két ciu éng, né van c6 vai tro
— va phai ghi rd, khéng gidu.
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I Ma tran diém — b6n phwong an, thang diém 10

Phwong an Chiu tai Kinh té Thi céng Quen thudc Téng
ngang 25% 25% 15%
35%
Khung thuan 3 5 9 9 5,9
Khung — vach 8 8 9 8,5
Khung — 15i 10 6 6 6 7,4
Hé bng (tube) 3 3 4 49

@ Poc bang nay thé nao A Hé 6ng: cai bay “cang clrng cang tot”
Khung-16i thang & tiéu chi ndng nhat (10 diém) Hé 6ng rét cing (8 diém) nhwng chi kinh té
nhwng thua & ba tiéu chi con lai. Téng diém méi khi trén 40 ting. O’ 20 tang |a thira kha ning
la thir quyét dinh — khéng phai mét con sé dep. — va thtra kha nang ciling la mét loai sai.
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I Két luan, ly do loai — va khi nao két luan déi

Phwong an Piém Quyétdinh Ly do
Khung thuan 5,9 Loai Khong da cirng cho 20 tAng — chuyén vi vt ngudng; chi
diing dén 10-12 tang
Khung — vach 8,5 CHON Can béng tbt nhét gitra do cirng, chi phi va kha nang thi
cbng
Khung — 16i 7,4 Dv phong K§ thuat tbt hon nhwng chi phi van khuén cao
Hé bng 49 Loai Thira kha n&ng, khong kinh té & quy mé 20 tang
A Nhanh ré: trong s6 ddi theo quy mo Q2 Bai hoc
Nha chi 8-12 tang thi “chiu tai ngang” gidm vai tro: Khéng c6 bg trong s6 dung chung cho
trong sé thanh 25 / 35 / 25 / 15 va khung thuan tr& moi do &n. Trong s6 phu thudc quy mé —
nén hop ly vé kinh té. Quy trinh van bén budc. va em phai néi ra dwoc vi sao chon bd sb
do.
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I Bay tiéu chuan — va cai bay phién ban cii

S6 hiéu N6i dung

TCVN 2737:2023 Tai trong va tac déng

TCVN 5574:2018 Két cAu bé tong va bé tong cbt thép — Tiéu chuan thiét ké

TCVN 9386-1:2025 Thiét ké codng trinh chiu dong d4t — Phan 1: quy dinh chung, tac déng déng
dét

TCVN 9386-5:2025 Thiét k& cong trinh chiu déng dat — Phan 5: nén mong, két ciu chiu luc

TCVN 10304:2025 Thiét ké mong coc

TCVN 9362:2012 Tiéu chuan thiét ké nén nha va cong trinh

QCVN 06:2022/BXD An toan chay cho nha va cong trinh

A Dung ban cii I bi trir diém — va c6 thé sai két qua

Nhiéu tai liéu trwéc 2020 van ghi TCVN 2737:1995, TCVN 5574:2012, TCXD 205:1998, TCVN
10304:2014 — nay da dworc thay thé. Ghi sai phién ban trong thuyét minh 13 16i hoi ddng bét ngay.
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I Vatliéu — chon theo cau kién, khéng chon mét c¢& cho ca nha

Céu kién Cap do6 bén Thép R R.., Dungcho
Cot tang 1 B25 (R, = 14,5 MPa) CB240-T 210 170  Pai, ciu tao
(20 tang) CB300-V 260 210  Céuthang
Cot — vach c6 thé gidm cép CB400-V 350 290  San, dam, cot
tang trén CB500-V 435 300 Lucratlon
Dam, san B25, téi thiéu B20 Don vi- MPa.

Coc khoan B25-B30, do sut 18—20 cm '

nhoi

Nguyén tac: cap bén gidm dén theo chiéu cao nha.

A DPirng lan “mac” véi “cap do bén”

Trong thuyét minh phai ghi r& cap dé bén (B25, B30...) va cac dac trwng bién dang dung trong tinh
toan theo TCVN 5574:2018. Hai khai niém nay khéng thay thé nhau.
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I Hé don vi va ba cong cu — kém mét diéu kién

bai lwvong DPon vi

Kich thuéc m. mm @ Ba cong cuy, ba nhiém vu khac nhau

tig phan bb EN}(r: ETABS — phan tich tong thé khung—vach, ra ndi lwc
. s 2 va chuyén vi.

m L dign tich m/ m SAFE — thiét ké chi tiét san.

Ung suat S O Tinh tay / tra bang — kiém chirng déc lap cau kién

dién hinh.

A Sai hong thwong gép: bam nit roi lay két qua

Sinh vién thuwdng chi bdm nit trong ETABS/SAFE rdi Iay két qua ma khéng hiéu ban chéat. Hoi dong
sé hdi ngay: tai sao chon kich thuéc nay, kiém tra chuyén vi bang gi. Vi vay mdi két qua phan mém
phai kém mot phép kiém tra tay.

Q% Video 02 « Co sé thiét ké & chon giai phap 11/12



I Mang theo ba cau héi nay dén I&p

®) Cau 1 — vé hé két ciu ®) Cau 3 — vé phién ban

Cong trinh ctia em cao bao nhiéu tang, va theo Trong danh muc tai liéu tham bhéo cla em, co
bang chon hé két cau thi em dang & viing nao? tiéu chuan nao da bi thay the khong? Em da
Néu em chon khung thuan, em ching minh doi chieéu nam ban hanh chwa?

chuyén vi dinh bang cach nao?

@ Video sau

# Cau 2 — vé bang diém Video 03: Tai trong — tinh tai, hoat tai, gié theo

TCVN 2737:2023, dong dat theo TCVN 9386-
1:2025, va cach tb hop dé ra dwoc mét con sb
dung dé tinh thép.

Néu b tiéu chi “quen thudc & an toan” ra khai
bang, thir hang bén phwong an cé déi khéng?
Em thi tinh lai tdng diém khi chia déu trong s6
25% cho cé bén tiéu chi.

Q% Video 02 « Co sé thiét ké & chon giai phap 12/12



VIDEO 03 e HUONG DAN DO AN TOT NGHIEP

TAI TRONG
TAC PONG LEN CONG TRINH

B&n nhém tai, mot con s& — va moi sai s6 & day nhan 1én phia sau

Giang vién: Nguyén Pha Hoang



I Tai trong di qua nha nhw thé nao

Day 1a dau vao quyét dinh toan bo két qua tinh toan. Trudc khi tinh, phai ndm dwdng di cla tai:
moi cAp cau kién nhan tai & mét dang khac nhau.

BAN SAN DAM COT - VACH MONG DAT NEN
9. p > phan lyc gbi —> N, M —> phan lyc dat kiém tra

tai mat tai dwong tai tap trung tai phan bb strc chiu tai

n nhém tai phai xét du A Chwong dé mét diém nhat

1. Tinh tai — ban than, hoan thién, twong ngan Sai mét hé sb vwot tai 13 sai toan bod ndi luc
2. Hoat tai si dung . phia sau. Hay lap bang kiém tai trong tirng
3. Gi6 — thanh phan tinh & thanh phan déng tang rdi di chiéu trwde khi chay mé hinh.

4. Béng dat

Q% Video 03 - Tai trong tac dong 2/14



I Tinh tai: khéng c6 con sb téng nao dung dwoc cho moi 6 san

B4t budc lap bang theo tirng 1&°p cau tao. M6i dong chi cé nam cot, di theo dung thir tw nay:

0 2l vt
> >

gtc:,y(s gtt:,yfgtc
chidu day (m) kN/m® vuot tai

>
tiéu chuan tinh toan

&3 Cong téng réi méi lam tron

A DPirng quén twong ngan

Cong ca bang, sau d6 lam tron dén 0,05 kN/m?2.
Lam tron tirng dong rdi cong sé& léch — va hdi
ddng bat dwoc 16i d6 khi cong lai.

Twéng 110 mm xay gach éng, quy déi phan
bd déu: 1,0 +~ 1,5 kN/m? tly mat d6. Biét vi
tri twong thi gan tai dwdng chinh xac hon.

Q% Video 03 - Tai trong tac dong 3/14



I Cung mét tang, hai 6 san, hai con sé khac nhau

I. SAN KHU VE SINH — c6 chéng tham & tao déc

Il. SAN VAN PHONG, HANH LANG

tc

tc

L&p cau tao 5 g g Lép clu tao 5 g g
Gach ceramic chéng truot 0,010 0,20 0,22 Gach granite nhan tao 0,012 0,26 0,29
Vira XM M75 16t gach 0,020 0,36 0,40 Vira XM M75 16t gach 0,020 0,36 0,40
Chéng thadm (2 16p) 0,005 0,06 0,07 Vira trat trdn M75 0,015 0,27 0,30
Viva tao déc M75 0,025 0,45 0,50 Twéng ngan (quy doi) = 1,20 1,32
Vira trat tran M75 0,015 0,27 0,30 N

Tong 2,09 2,30
Téng 1,34 1,47

Bon vi: § (m) - g (kN/m?) - v = 1,1 cho moi I6p.

A Cau héi kiém tra kinh dién cta hoi dong

San WC nang hon san van phong khéng phai vi gach, ma vi hai I6p chéng tham va vira tao déc.
Dung mét con sb chung cho ca hai 6 | sai ngay tir dong dau tién.

Q% Video 03 - Tai trong tac dong
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I San truyén tai xuéng dam: mot ty sé quyét dinh tat ca

hinh thang Ty s6 Cach truyén tai

la/ly > 2 Ban dam — lam viéc mot phwong.
Tai truy&n theo canh ngén, dang
phan b déu hinh chir nhat.

l2 (canh dai)

2 S la/li <2 Ban ké — lam viéc hai phwong. Ké
o tamgise phan giac 45° tiv bén goc: canh

45 450\ ngan nhan tam giac, canh dai nhan
: M hinh thang.

I (canh ngan)

@ Vi sao lai 1a 45° Q3 Cong trinh mau

Tai truyén theo dwéng clrng nhat — tirc gan gbi lixlp =6,0x75m=1l2/l; =1,25 < 2: ban
nhat. Hidu didu nay thi khéng phai hoc thudc géc ké, phai chia tai ca hai phwong.

45°.

Q% Video 03 - Tai trong tac dong 5/14



I Vi du quy tai mot 6 san — va phép kiém tra khéng dwoc bd

Buwéc Cong thirc — thay sb Két qua
0.Sélieu I x I = 6,0 x 7,5 m; ¢"" = 8,00 KN/m?; 8 =1, /(212) = 0,40 ban ké
1. DAm canh ngén Dinh tai = "1 /2 = 8,00 x 6,0/2 = 24,0 kN/m; g;a = 2 x 24,0 15,0 kKN/m
2. D&m canh dai qia = (1 =287 + %) x 24,0 = 0,744 x 24,0 17,9 KN/m
3.Kiémtracanbing 2 x 9,0 x 8,00+ 2 x 13,5 x 8,00 = 360,0 kN = ¢** A = 8,00 x 45,0 khép

A Ba 16i hay gip nhat & bwéc nay

1. Nhan hé s quy dbi vao téng lwc thay vi vao
dinh tai.

2. Quén rang ¢:. la tai trén mét dai dam.

3. Hinh thang cho két qua I&n hon dinh tam giac
— d4u hiéu chac chan da sai.

@ Vi sao phai kiém tra bwéc 3

Téng lwc trén bdn dAm phai ding bang ¢'* x
dién tich 6 san. Khéng khé&p nghia la chia sai
— va moi ndi lwc dam phia sau déu sai theo.

Q% Video 03 - Tai trong tac dong
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| Hoat tai: tra bang, nhwng phai ghi ré da tra muc nao

Khu vwe chirc nang pte o ptt Nguén tra cteu
(kN/m?) (kN/m?)
Phong lam viéc (van phong) 2,0 1,2 24 Bang F.1 — muc C2
Hanh lang, cau thang 3,0 1,2 3,6 Bang F.1 — muc C4
Khu vé sinh (WC) 2,0 1,2 2,4 Bang F.1 — muc B2
Phong ky thuat, kho nhe 2,0 1,2 2,4 Bang F.1 — muc E1
Ban céng 4,0 1,2 4.8 Béang F.1 — muc G1
%2 Ghi s6 hiéu muc — khong chi ghi s6 A Ba 16i khi tinh tinh tai
“p = 2,0 kN/m*” |a cau tra 16i khéng kiém chirng 1. Quén cong twdng ngan vao tinh tai san.
dwoc. “Bang F.1, myuc C2” la cau tré |oi hoi dong 2. Lay sai y cua I6p cau tao. o
c6 thé mé tiéu chun ra déi chiéu. 3. Khong phan biét tai thiwong xuyén va tam

thei khi to hop.

Q% Video 03 - Tai trong tac dong 7114



I Gié gom hai thanh phan — va thanh phan th(r hai méi 1a ché khé

gi6 day
Ce
—_—
—
—_—
—_—

—_—

—_—

gi6 hut

k(z) tdng déan theo cao do.

A Ranh gi&i bat buéc nhé

93 Thanh phan tinh — va thanh phan déng

Wet(z) = Wp - k(z) - ¢ TINH

Wo — ap luc gié tiéu chuén theo viing (Bang F.2)

k(z) — hé sb ké dén do cao va dang dia hinh (Bang F.3)
¢ = c. — ¢c; — hé sb khi dong

Wp(z) = Wsi(2) - ((2) - v DONG

¢(z) — hé sb ap lwc xung (Bang F.6)

v — hé sb twong quan khong gian (Hinh F.2—F.3)

Nha cao trén 40 m phai xét thanh phan déng 1¥,. Cong trinh 20 tAng cao 66 m — bd W, la bé mét
mét phan ba tai trong gio.

Q% Video 03 - Tai trong tac dong
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I Vi du gié cho nha 20 tang tai Pa Nang

Pauvao: B x L =25 x 40 m; hy = 3,3 m;

H = 66,0 m; dia hinh B ) ) ey 6 Wt B
1. Da N&ng — viing gi6 HIB: W, = 1,27 kN/m?. 99 082 135 085 236 194,7
2. o= 108 L)B = 1,6 = ¢; = —0,5; c = 1.3 198 100 165 078 278 229,6
3. Tai 2 = 33 m: W, = 1,90 kN/m; ¢ = 0,70; 830 115 1,90 070 3,07 253,83
By 495 128 211 066 334 2752
4. W, = 1,90 x 0,70 x 0,88 = 1,17 kN/m?. L N R ———
5. Wyosar = 1,90 + 1,17 = 3,07 kN/m?. Don vi W: kN/m?. Bang that phai di 20 dong.

6. A; = Bhy = 82,5 m?
= F, = 3,07 x 82,5 = 253,3 kN. A Hai cai bay sé6 hoc

,‘ F; tinh t&¢ Wio1e: chwa lam tron; nhan lai tir s
&0 Gan vao ETABS da lam tron sé& l&ch chiv sé cudi — khdng phai
16i. LAy ntra chiéu cao tang trén cung thi Fao ~
143,1 kN — hai cach d&u dwgc, mién nhat quan.

Khai bao san cteng (Diaphragm) d& phan mém
xac dinh tam khéi lwong, gan F; vao CM, rdi
thém léch tdm ngau nhién e, = +0,05B.

Q% Video 03 - Tai trong tac dong 9/14



| Pong dat: trwwéc khi tinh, phai biét minh cé thudc dién phai tinh

Gia toc nén thiét ké: a, = v; - aygr, Vi v; = 1,0 cho cdng trinh théng thuong.

DPaNang: a,r = 0,0847g ~ 0,83 m/s?

Y

< 0,049

mién ap dung

< 0,08¢g

quy trinh gian lwgc

> 0,08

tinh gy du theo TCVN 9386-1:2025

®% Két luan cua cong trinh mau

A Bay “photo dé an Ha Noi”

ag = 1,0 x 0,0847g = 0,0847g — vwot ngudng
0,08g nén phai tinh day da. Céng trinh thudc ving
dong dét binh thwéng nhung bat buéc xét dong

dat: noi lwe, kiém tra, bd tri thép.

Q% Video 03 - Tai trong tac dong

Nhiéu dd an chép nguyén phan dong dat cia
dd an Ha Noi (ayr 1&n hon nhiéu) rdi dan
vao. Hoi ddng phat hién ngay vi sb liéu khéng
khép ban dé phan viung. Tra ding dia diém
— khéng muon.
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I Ph6 phan rng, pho thiét ké va lwc cat day

Se/ag Loai nén S Ty Te Tp
\ 2,55
‘ | A 1,00 0,15 0,40 2,0
I I B 1,20 0,15 0,50 2,0
l l c 1,15 0,20 0,60 2,0
i | D 135 020 080 20
: : : E 1,40 0,15 0,50 2,0
1 1 1 . Bén nhénh: tdng — binh — gidm 1/T — gidm 1/T2.
Tp Tc Tp T (s)

&3 Ba cong thirc phai thudc

Sa(T) = 5.(T)/q

Fb = Sd(T1) mA

F,=F,

My

Zj 2ty

q — hé sb ng xt theo cAp déo két cAu - n = 1 v&i cdn nhét 5% - A = 0,85 ndu Ty < 27 va nha trén

2 tAng, ngwoc lai A = 1,0.

Q% Video 03 - Tai trong tac dong
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I Piéu kién dung phwong phap lwc ngang — hdi déng rat hay hoéi

i DUN:’DlIJ’Q’C PHAI BOI CACH
phwong p ap lwc nganq phan tich phd phan (rng dang dao ddng
71 < min(47c; 2,0 s) va tdng khéi lvong hiru hieu > 90%
két cAu déu dan theo mat dirng d i o i

néu khong thda mét trong hai didu kién

Q3 V&i nha 20 ting

A Kiém tra trwéc, chon sau

T, thwong 0,9 +— 1,4 s. Phai ldy 71 tir két qua DPirng chon phwong phép réi mai di tim 7.

ETABS, khong 4y gia tri gia dinh. Thuwdong can 9 Chay mé hinh, doc T}, so vé&i ngwéng, roi

+ 12 mode md&i da 90% khéi lvong. m&i viét cau “em dung phuong phéap...” vao
thuyét minh.

Q% Video 03 - Tai trong tac dong 12/14



I T6 hop: gié va dong dat khong bao gi® di chung moét té hop

Loai tai trong vf
O L a gR >e 4 .n
$2 Hai b to hop — phai tach riéng Tinh t3i két cAu BTCT 11
ey €57 . . ‘e .z AR Tinh tai I&p hoan thién 1,1

Cg l_)fm. tinh tai 4+ hoat tai + gié — kiém tra d¢ bén Hoat tai san > 2 KN/m? 12
vaibien dang. Hoat tai san < 2 kN/m? 1,3
Bac bigt: Y Gy, + o Qr + Eq Tai trong gio 1,25
12 = 0,3 cho van phong; E; la gia tri thiét ké cla

tac dong dong dat. Béang A.2 — TCVN 2737:2023.

A Sai héng thuwong gap: di tim “mét cap néi lwc bao”

Gi6 va dong dat khong xay ra déng th&i theo ngha td hop. Phai tach hai bd — co ban (c6 gi6) va déc
biét (co6 ddng d4t) — réi bao ca hai.
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I Mang theo ba cau héi nay dén I&p

®) Cau 1 — vé kiém tra tai ®) Cau 3 — vé té hop

Téng tai dirng clia mot tAng dién hinh, tinh béng Trong thuyét minh clia em c6 mdy té hop, va
tay, la bao nhiéu kN? Néu léch qua 10% so Vo t& hop nao 13 td hop dac biét? Em da tach gié
phan lyc chan cot trong ETABS thi em tim 16i & khéi dong dat chwa?

dau trvoc?

@ Video sau

®) Cau 2 — vé ngwéng dong dat

Video 04: Chon so bé tiét dién — san, dam,

Cong trinh cla em & dia diém nao, a,r béng cot, vach. Vi sao h, = L/40, vi sao hy =
bao nhiéu, va né roi vao vung nao trong ba (1/12+1/8) L, va céach kiém tra lai sau khi chay
vung trén slide 10? mo hinh.

Q% Video 03 - Tai trong tac dong 14/14



VIDEO 04 ¢ HWONG DAN PO AN TOT NGHIEP

CHON SO BO
KiCH THUOC TIET DIEN

San, dam, vach, cdt — doan ¢ can c, rdi kiém lai

Giang vién: Nguyén Phu Hoang



I Vi sao phai chon so b trwéc khi chay mé hinh

M6 hinh chi chay dwoc khi moi cAu kién da co kich thwéc. Chon so bd quyét dinh mé hinh co
héi tu hay khéng.

______
~

BUOC 1 BUOC 2 BUOC 3 BUOC 4 BUOC 5
> > > >

chiéu day san hg, by cla dam vach t,, & cdt A. chay mé hinh kiém tra & chinh

@ Ba muc dich cua bwéc nay A Vong 13p méi la diém

1. Md hinh da do cirng dé “dirng” va hoi tu. Bwéc 5 khdng Qhéi tha tuc. Chon so b

2. Kiém soat d6 véng, chuyén vi ngay tlr dau. khéng phai quyet dinh cudi cung — sinh

3. Khong phai chay lai mé hinh nhiéu 1an. vién giéi quay lai chinh tiet dién sau khi co
néi lwc.

&3 Video 04 « Chon so bd tiét dién 2/12



I Chiéu day san: mét phép chia, mdt hé sé kinh nghiém

&3 Cong thirc

L’I’L an
by = ngam
m

Lygan — canh ngén clia 6 san (mm)
m — hé so kinh nghiém, tra theo loai san

Loai san Hé sé m
San ddm — ban ké 4 canh 40-45
Ban ké 2 canh — lam viéc 1 phwong 30-35
Ban console — vuwon ra 10-12

Goc: kiém soét do vong fu, < [f] = Lngan/250.

A DPoc ngwoc bang nay la hiéu sai

Bang 4.1. m cang Ién thi ban cang mdng.

Console chi c6 mét dau ngam nén phai day nhét— m nhd nhat. San ké bén canh dwoc ca bén dam d&
nén méng nhat — m I&n nhat. Nhé cang it goi twa thi cang day.

&3 Video 04 « Chon so bd tiét dién
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| Vidusan: 66,0 x 7,5mra150 mm

Buéc Céng thirc — thay s6 Két qua

0. Sé lieu O san van phong Ly x Ly = 6,0 x 7,5 m, san sudn ké 4 canh Lyngan = 6000 mm
1. Chonm Ban ké 4 canh = m = 40 m = 40

2. Tinh h, hs = Lngan/m = 6000/40 hs =150 mm
3. Kiém tra Lngan/hs = 6000/150 = 40, ndm trong 40 = 45 dat

4. Két luan Lam tron theo m6-dun 10 mm chon 150 mm

@ Buwéc 3 dé l1am gi A DPon vi: mm, khéng phai m

D6 13 phép tw kiém tra: néu ty sé roi ra ngoai Lngan tinh bang mi-li-mét. Nhap 6,0 vao
khoang cuia bang thi em da chon sai m, hodc nhap cong thirc sé ra hs = 0,15 — va nhiéu em
sai don vi. Khéng c6 buéc nay la khéng cé bang ghi thang “150 mm” ma khéng nhan ra minh
chirng. vira dbi don vi gitva dong.

&3 Video 04 « Chon so bd tiét dién 4/12



I Dam: chon chiéu cao trwérc, bé rong sau

&2 Hai cong thirc, theo ding tho tw

1 1 hq
i=\ 15 - 3 Lypip

Chinh: 1/10 +1/8 - Phy: 1/16 <+ 1/12

L — 1
ba=|5+=)ha b

3 2 ¢
Lam tron moé-dun 50 mm, hop bé rong cot. hy d4 bao gém chiéu day san h.

A Hai 16i hay gap

1. Try h, ra khdi hy rdi cong lai — hq la chiéu cao toan bé tiét dién. 2. Chon k4 theo nhip ngdn — phai
theo nhip I&n nhat ma dam ganh.

&3 Video 04 « Chon so bd tiét dién 5/12



I Vi du dam chinh: nhip 7,5 m ra tiét dién 300 x 800

Buwéc Céng thirc — thay s6 Két qua
0. Sé ligu Dam chinh, nhip I&n nhét L4, = 7500 mm L=175m
1. Chiéu cao ha = (1/12 +1/8) x 7500 625 + 938 mm
2. Chon hg Lam tron moé-dun 100 mm (L/hg ~ 9,4) 800 mm
3. Bé rong ba = (1/3 +1/2) x 800 267 + 400 mm
4. Chon by Lam tron md-dun 50 mm, hop bé réng cot 300 mm
5. Kiém tra ha/ba = 800/300 = 2,67, trong khodng 2 + 4 dat
@ Vi sao kiém tra h4 /by A Nhanh ré: nhip 9,0 m thi sao
Ty s6 qua nhé: ddm beé ra, chju xoan kém. Qua ha = 750 = 1125 mm =- chon 900 mm, tang
I6n: dAm manh, d& mét 6n dinh ngang. Khoang 12,5%. Chieu cao tang phai tang theo — neu
2 + 4 la viing quen thudc ca vé tinh toan Ian thi khong tang dwoc thi giam nhip hoac dung
cong. dam ng lwc trudc.

&3 Video 04 « Chon so bd tiét dién 6/12



I Vach ctrng: chon theo sé tang, san dén mot con s6 téi thiéu

Nha < 20 tang
tw = 200 - 250 mm

Nha > 20 tang

A Quy tac t6i thiéu: ¢, > 200 mm

&2 Vach lam viéc gi

Khoéng phai vi chiu lwc — vi thi céng va chdng
chay. Vach méng hon 200 mm khé db bé téng
dung, kho dat hai I&p thép, khong du gio chiu Itra.

Vach nhan phan I&n lyc cat do gi6 va dong
dét, ddng thoi chia sé tai dirng. Day 1a ly do
& bwéc tinh cot ta dung hé sb a, dé trir phan
tai vach ganh.

Néu chuyén vi dinh khéng dat sau khi chay mé hinh, cach hiéu qua nhat thuong 1a ting chiéu

day vach, khong phai tang c6t gilra.

&3 Video 04 « Chon so bd tiét dién
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I Cét: bat dau tir dién tich truyén tai

Q2 Ba cong thirc noi tiép

Qtong = k (gtc e qtc)

S - k1,215 = grong ~ 12 + 15 kKN/m?
Nsb =N " Gtong ° Att n: s6 tng cot 46
— A — Nsp
L " oRy

Ry — B25: 14,5 MPa = 14 500 kN/m?

SN NI L IES » =~ 0,7+ 0,8 k& dén udn doc va md men chwa xét

A Hai ché sinh vién hay sai

1. Quén hé sb k = cot bi nhd, sau nay thiéu chiju lwc. 2. LAn MPa véi kN/m? — nhé 1 MPa = 1000
kN/m?2.

&3 Video 04 « Chon so bd tiét dién 8/12



I Vi du cét giira 20 ting: 45 m? ra 900 x 900

Buwéc Céng thirc — thay s6 Két qua

0. Sé ligu Cot gitra tng trét, lwéi 6,0 x 7,5 m, B25, n = 20 Ay = 45 m?

1. Tai quy dbi Grong = k(g + ¢'°); k= 1,3; g'° + ¢'° = 10 ~ 13 kN/m?

2. Lwc nén Nsp = awn Qrong Ay = 0,75 x 20 x 13 x 45 ~ 8775 kN
e 8775 2 _ 2

3. Dién tich A, = 08 x 14500 0,756 m= = 7560 cm

4a. Cot vudng b=h =+/7560 ~ 86,9 cm 900 x 900

4b. Chir nhat Chon theo mé-dun, A. > 7560 cm? 700 x 1200

Vi vach 16i thang chia sé tai dirng va ganh phan
I&n tai ngang. Bé hé sb nay la bat cot chiu ca phan
cla vach — c6t sé phinh vo ich.

&3 Video 04 « Chon so bd tiét dién

A Poc két qua cho ding

86,9 cm khéng lam tron xubng 800. Ludn lam
tron 1én theo m6-dun 100 mm — chon 900.
Lam tron xudng 1a tw bd phan dy trir ding
ltc can nhét.
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I Phan cap giam tiét dién cot theo chiéu cao

Nhém tang Tiét dién A. (cm?)
- A DPirng “nhay” cap
Tang 1-3 900 x 900 8100
Tang 4-8 800 x 800 6400 Ty 1 dién tich giva hai nhom lién ké khéng
N vweot 1,5. O bang nay: 8100/6400 = 1,27;
g &~ 700 x 700 el 6400,/4900 — 1,3?; 49)(/)0/360(/) — 1,36;
Tang 15-17 600 x 600 3600 3600/2500 = 1,44 — déu dat. Nhay tir 900
Tang 18-20 500 x 500 2500 xudng 600 la sai cau tao.

Giam méi 3-5 tang, méi lan 100 mm.

&3 Vi sao phai giam @ Lwéi cot cua cong trinh mau

Lwc doc gidam dan Ién cao, nén cot trén dwoc 6,0 X 7,5 m trén mat béng 25 x 40 m. Phuwong
phép nhé hon. Gitt nguyén 900 subt 20 tang Ia ngén: 4 nhip 6,0 m + nhip bién 1,0 m. Phwong
Iang phi vat liéu va tang tai xubng méng — chinh dai: 5 nhip 7,5 m + nhip bién 2,5 m.

mong lai 1a chd tén tién nhat.

&3 Video 04 « Chon so bd tiét dién 10/12



I Kiém tra lai sau khi c6 néi lwc — va khi nao phai quay lai

6n thtr phai kiém tra

A Bo6n dau hiéu phai quay lai chinh

B
1. Chuyén vi dinh va léch tang trong gi&i han.
2. Do véng dam, san < L/250.
3.Ham lwgng thép p = 0,1%-+3% (thwc hanh).
4. On dinh cdt — khong c6 dau hiéu mét én
dinh.

@5 Diém cham nam & day

1. Chuyén vj dinh khéng dat = téng co6t bién
hoac tang vach.

2. Thép cot vuot 3% = téng tiét dién, dirng nhoi
thép.

3. Cot dwoi phinh qua so véitrén (ty 1€ > 1,5) =
giam tng bwéc.

4. M6 men qua I6n so vé&i lwe nén = 16i mé hinh.

Sinh vién gidi quay lai diéu chinh tiét dién sau khi c6 ndi lwc, chir khong “chét” tiét dién so bd rdi bo
qua. Trong thuyét minh hay viét mét doan ngén: “sau khi chay mé hinh, tiét dién cot duoc diéu chinh te

...thanh ... vi ...”.

&3 Video 04 « Chon so bd tiét dién
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I Mang theo ba cau héi nay dén I&p

O san ctia em c6 canh ngén bao nhiéu mm, em Sau khi chay mé hinh, tiét dién nao trong d6 an
chon m bang may, va ty s6 Lygan/hs roi vao ctia em da phai ddi, va em ddi vi con sd nao?
dau trong khodng cta Bang 4.1?

. @ Video sau
-
Video 05: Tinh toan san tang dién hinh — t

Cot gitra tang trét clia em ganh bao nhiéu mét tai trong sang so dd tinh, ndi lwc, cbt thép, va
vubng san, va A. tinh ra 1a bao nhiéu cm?? Em phép kiém tra cudi cung.
da nhan hé sé k va a, chwa?

&3 Video 04 « Chon so bd tiét dién 12/12



VIDEO 05 e HWONG DAN DO AN TOT NGHIEP

TINH TOAN SAN
TANG DIEN HINH

Tw tai trong sang cbt thép — va moét phép kiém chirng khéng dwoc bd

Giang vién: Nguyén Pha Hoang

Khoa Ky thuat Xay dwng — Trwdng BH Sw pham Ky thuat, DH Ba Néng



I Nam bwéc cho mét cau kién — san ciing di diang dwéng nay

San la cAu kién dau tién em tinh. N6 nhd, sé liéu gon, nén dung né dé hoc quy trinh — réi lap
lai y nguyén cho dam, cét, cau thang.

1. TAl TRONG 2. SO DO TiNH 3. NOI LYC 4. COT THEP 5. KIEM TRA
> > > >
g p =49 ké 4 canh / ban dam M, tra bang + SAFE am, ¢, As w, d6 vong
A -7
"""""""""" 'kﬁéﬁg'dét"'__-_-----_

@ Vi sao hoc san truwéc

A Buéc 2 1a bwéce bj bé qua nhiéu nhat

San day di nadm bwéc ma kiém dwoc bang tay.
Hiéu san rdi thi dAm chi thém phan xoén va én
dinh, c6t chi thém phan nén — 16i cong viéc khéng
dbi.

Nhidu em nhady thang tir tai trong sang mé
hinh. Nhuwng chinh bwéc 2 quyét dinh tra
bang nao, céng thirc nao — va quyét dinh
I&i gidi thich trwéc hoi déng.

Q% Video 05 « Tinh toan san tang dién hinh 2/13



I Chia 6 ban trwéc khi tinh: 6,0 x 7,5 m thanh 3,75 x 6,0 m

£
&% Ban ké bén canh hay ban dam 5ban 3,75 x 6,0 o
Il
[ 6.00 DAM PHY =
=22 —160<?2
h 3,75 6 ban 3,75 x 6,0
= 6 ban lam viéc hai phwong (ban ké 4
canh). / \-

ly = 6,00m

Mét ddm phu gitka nhip 7,5 m bién 6 Ién thanh hai 6 nhé — va

@ Chiéu day: can dwéi la 83 — 94 mm

hs gidm ttr 150 xudng 120 mm.
hs = (1/45 = 1/40) x 3750 = 83 + 94 mm —

can do clrng t6i thiéu. Chon h, = 120 mm,

day hon can trén dé& cach am, chéng chay

va di éng.
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| Tai trong san: ba dong, ra ¢ = 8,00 kN/m?

Loai tai Tiéu chuan o Tinh toan
(kN/m?) (kN/m?)
Ban than ban san BTCT (hs = 120 mm) 3,00 1,1 3,30
Céc Iop hoan thién + twdng ngan quy doi 2,10 1,1 2,30
Hoat tai van phong (TCVN 2737:2023) 2,00 1,2 2,40
Téng céng ¢** 7,10 = 8,00

Bang 5.1 — Téng hop tai trong tinh toén 1én san swon van phong.

@ Con s6 3,00 tir dau A Tuwong ngén 1a ché hay quén

Bé tong nang 25 kN/nj3 x 0,12 m = 3,00 kN/m? Twong khong ké 1én dAm ma dipng trén san,
— chwa c6 ;. Hé s0 1,1 méi la phan an toan. nén phai quy ddi thanh tai phan bd (kN/m?).
Nhiéu em nhan 1,1 hai lan. B4 dong 2,30 la thiéu gan 29% tai trong.

Q% Video 05 « Tinh toan san tang dién hinh
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| Chia tai theo dwong phan giac 45°

@ Hai trwong hop, hai cach tinh

A < 2— ban ké 4 canh: ban ubn theo ca hai phwong;
tai chia thanh tam giac (v& ddm canh ngén) va hinh
thang (vé dam canh dai).
A > 2 — ban dam: ban chi uén theo canh ngan; canh
dai chi dat thép phan bé.

hinh thang
- tam tam
= giac giac
hinh thang
l2

Tai ttr ban truyén vé dam theo ving gén nhét.

A DPirng bé thép phwong dai

Ban dadm van can thép theo phwong canh dai, lay >
20% thép chiu lyc — dé chéng nirt do co ngét va nhiét,
khoéng phai dé& chiu uén.

Q% Video 05 « Tinh toan san tang dién hinh
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I Cat dai 1000 mm va nam bwéc ra cét thép

©Q o =M/(Rybhj)
& 4 X oA o 2
Qo Tiet dign tinh toan ® Kiém a,, < ar = 0,391 (B25, CB400-V)

Cét dai b = 1000 mm theo tirng © (=05(1+vI—2anm)

phwong.

ho = hs — apy — ds /2 O A, = M/(Rs Cho)

ho = 120 — 15 — 4 = 101 A 100 mm © B6 tri thép, kiém p = A, /(bho) > ftmin = 0,1%
apy = 15 mm; ds = 8 mm (¢8). ho tinh t&i

trong tam thép, khéng phai hs. Buwérc 2 la van an toan: o, > 0,391 nghia la bé tong vung nén da

nut v& — phai tang hs.

A Lbi don vi — mat diém nhiéu nhat

R, = 14,5 MPa = 14500 kN/m?. M tinh b&ng kNm phai dbi sang N-mm (nhan 10°) trwéc khi chia —
tron kNm v&i MPa 1a Iéch 10° 1an.
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I Vidu géi: 5,52 kNm/m ra ¢8a150

Buwéc Coéng thirc — thay s6 Két qua

1. M6 men gbi M6 men am I&n nhét tai gbi dadm phu (tir SAFE) M = 5,52 kNm/m
2. Hé s6 ay, am = 5,52 x 10°/(14,5 x 1000 x 100?) am = 0,038

3. Kiém diéu kién 0,038 < ar = 0,391 (bé tdng dd chiu nén) DAT
4.Hésb ¢ ¢=0,5(1++I—2x0,038) ¢ = 0,980

5. Dién tich thép As = 5,52 x 10°/(350 x 0,980 x 100) Ag =~ 161 mm?/m
6. B6 tri CAu tao + chdng nut: chon ¢8a150 $8a150 (335 mm?/m)

Sé liéu: B25 (Ry = 14,5 MPa); CB400-V (Rs = 350 MPa); b = 1000 mm; ay,, = 15 mm; ds = 8 mm = hg ~ 100 mm.

A DPirng b tri ding 161 mm?

161 mm?/m 13 con s6 t6i thiéu dé khéng gay, khdng phai con sb dé vé. Thép san con phai chéng nurt
do co ng6t — nén bb tri ¢8a150.
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I Vi du nhip: 2,5 kNm/m, va phép kiém ham Iwong

&3 Thép nhip @ Ham lwong thép 1 néi gi

Manip 7 2,5 kNm/m po= o3 0,34% — na&m trong
2,5 x 10° 5 oI A0 .
A~ 0 0.90 < 100 ~ 72 mm?/m khoang hop ly 0,1% + 0,6% cla san.
72 < As min = fmin bho — 0,1% x 1000 x 100 = 12 qUé nhé: nl:l’t, khéng dCl Chxéng Cco I’]g(’)t
100 mmé/m 1 qua Ién: thép day, khé do, khé dam — va
; . thwong la dau hiéu ko chon sai.
— bé tri theo cAu tao: chon ¢8a180 (279 mm2/m). 9 i B ]

A Hai cau hoi dong hay héi diung & ché nay

1. “Vi sao gbi ¢8a150 ma nhip ¢¥8a180?” — vi mé men gbi I&n hon nhip khoang hai 1an.
2. “Néu A, nhd hon A; i, thi sa0?” — van b tri theo A min, va ghi rd la bd tri theo céu tao, khéng
theo tinh toan.

Q% Video 05 « Tinh toan san tang dién hinh 8/13



I Cat thép: mii vwon L/4, thép dwéi neo 10d

thép mi ————

1
thép 16p duwéi, lién tuc dam

L/4 L/4

A
~

L — nhip théng thay

@ Ba quy tic cat thép A San swon KHONG kiém choc thiing

1. Thép m: tr mép dam ra L/4 (nhip bién), L/3 Toan bo tai truyén vao dam swon rdi méi
(nhip gitra). . . xudng cdt, nén khéng cé nguy co choc thiing
2. Thép dwéi: lién tuc qua dam phu, neo vao dam quanh dau cét. Bai toan nay chi dat ra véi san
chinh > 10d. phang khéng dam.

3. Thép phan bd: > 20% thép chiu luc.
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I Kiém tra d6 vong: 4,2 mm so v&i 15,0 mm

Buwéc Céng thirc — thay sb Két qua

0. Sé lieu Nhip canh ngan L = 3750 mm; ks = 120 mm; ban ké 4 lién két dam swon
canh

1. Giéi han [f] = L/250 = 3750/250 [f] = 15,0 mm

2. Do véng Do véng 16N nhét tai tam 6 ban, 1y tir SAFE f=4,2mm

3. Kiém tra 4,2 < 15,0 DAT diéu kién st

dung
4. Kiém nhanh L/hs = 3750/120 = 31,25 < 40 day hon can téi thidu

@ Hai tAng kiém tra, thiéu mat Ia hong A Lay [ nao dé tinh d6 véng cho phép

TTGH1 — an toan chiu Iwc: o, As, p. LAy nhip canh ngén cla 6 ban, khong lay
TTGH2 — dieu kién st dung: do vong, nut. nhip dam. Va L/250 la quy wéc thiét ké
DG an chi c6 TTGH1 Ia thieu mét niva yéu cau thwérng diing — phai déi chiéu thém gidi han
thiét ké. cu thé trong TCVN 5574:2018.
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I Kiém chirng tay v&i SAFE: chénh dwong méi la dat

(o] Vi tri Tinh tay SAFE Chénh
(kNm/m)

S1 Nhip theo I, (M1, m; = 0,02333) 4,20 2,14 +96%
S1 Nhlp theo [ (Mz, mo = 0,00983) 1,77 0,83 +113%
S1 Géi theo 11 (M, m; = 0,04872) 8,77 5,52 +59%
S1 Gbitheo Iy (M;r, mir = 0,03567) 6,42 3,28 +96%
S2  Nhip ban dam (¢i%/8) 5,76 5,48 +5%

S2 Gbi néu xét lién tuc (—ql3/12) —3,84 —4,02 —4.5%

Bang 5.3 — M = m - q'* - 1115: nhan dién tich 6, khdng phai 3.

A DPoc chénh léch cho ding — day Ia cau an diém

S1 chénh dwong vi tra bang gia thiét ngam tuyét d6i, con dam bién thuc t& odn dwoc nén giai phong
mot phadn md men gbi. Cung dAu, tinh tay > SAFE = bao toan, dat. B6 tri thép |4y gia tri nhé hon
(SAFE).
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| Ban vé san A1 phai cé ba thir nay

@ Mit bang b6 tri thép — 1/50 hozc 1/100 %2 Bang thong ké cét thép

Vé rd 1&6p dwéi, thép mi gbi, va chiéu dai Chuing loai, chidu dai, dwong kinh, tbng khéi
vwon clia thép mi (L/4, L/3). Thiéu chidu dai lwgng. Bang nay phai khdp 100% véi thuyét
vuon 1a thiéu chd quan trong nhét. minh — I&ch m6t thanh 13 hdi ddng biét ngay.

@ Mat cat ngang qua san — 1/20 A Thir tw héi dong xem
DU chidu day 120 mm, cao d6 mat san, duwdng Hoi ddng thudng lat ban vé trwéc, rdi méi mé
kinh va khoang cach thép (#8a150, ¢8a180). thuyét minh. Ban vé sach, du ky hiéu tao 4n

twong ddu — va &n twong dau kho stra.

M6t ban vé san dat yéu cau cho ngudi khac doc ra dwere chiéu day, duwdng kinh, khoang cach
va chiéu dai ttrng thanh — khéng can hoi em.
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I Mang theo ba cau héi nay dén I&p

%) Ciau 1 — vé so do tinh %) Cau 3 — vé bé tri

O san clia em c6 A = I /1; bédng méy, va vi sao Vi sao gbi ¢8a150 ma nhip $8a180? Néu A,
né 1a ban ké& bdn canh (hodc ban ddm)? Chiéu tinh ra nhé hon A; i, thi em lam gi?
day em chon cé thod hs > 11 /45 khong?

@ Video sau
®) Cau 2 — vé kiém chirn
Video 06: Khung khéng gian (1) — chon

“Két qua SAFE clia em kidm chirng bing cach khungybét Ioi, dén tai tir san vé khung, va té
ndo?” — Em tinh tay & nao, chénh bao nhiéu hop tai trong.
phan tram, va vi sao chénh lai dwong?
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VIDEO 06 e HWONG DAN PO AN TOT NGHIEP

CHON KHUNG &
TO HOP TAI

T mé hinh 3D xubng mét khung phdng — va nhirng con s6 phai khép

Giang vién: Nguyén Phu Hoang

Khoa Ky thuat Xay dwng — Trwdng BH Sw pham Ky thuat, DH Ba Nang



I Chwong nay cé ba muc tiéu — va mét khung khéng du
T day em khong tinh tirng 6 san r&i rac nira ma tinh ca hé chiju lwc. Ba viéc phai xong:

© Noéi lwec M, Q, N cho ddm va cot — dudi

t6 hop bét loi nhat. £ Vi sao chi cét ra hai khung
@ Cét thép chi tiét cho tirng cAu kién, b tri M6 hinh c6 12 khung, 20 tang, méi khung 5
dwoc ngoai cong truong. nhip. Trinh bay hét 14 hang trdm biéu d6 —

3 N N . khéng ai doc, va cling khéng can.
(3 Bn'en 93'19 t°"9 the: F:huy?n Y! d!nh Ve Viéc clia em la chirng minh khung da chon la
léch tang — chtrng minh hé du cirng. bat loi nhét, rdi trinh bay mét khung that ky.

Muc 3 hay bi bé nhat, ma hoéi déng kiém tra dau tién.

A Chon sai khung thi moi con sé phia sau v6 nghia

Khung nhe nhét, nhip ngan nhat — tinh nhanh, ra dep, va khéng dwoc bao vé. Hoi déng chi héi: “Vi
sao em chon khung nay?”

Q% Video 06 « Khung khong gian (1) — chon khung & t6 hop tai 2/12



I Hai khung, hai phwong — chon cai bat Igi nhat

7,5m

1 2 3 4 5 6

B khung C — 5 nhip 7,6 m
B khung 3— 4 nhjp 6,0 m

Q% Video 06 « Khung khong gian (1) — chon khung & té hop tai

%2 Khung truc C — khung ctia phwong X

Nhip Ion nhét Ly, = 7,5 m, 20 tang, chiu gio
theo phwong ngang nha. Bay la khung bat loi
nhét, duoc trinh bay day d trong than thuyét
minh.

@ Khung truc 3 — khung déi chirng

Nhip 6,0 m, chiu gié theo phwong doc. Tinh
y nguyén quy trinh, ddy vao phu luc — dé
chirng minh hé lam viéc dwgc theo ca hai
phuong.
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I So do tinh: khung phang 20 ting, 5 nhip, ngam & chan

—
L=75m

Ngam ctng tai méat méng, méi tang 3,3 m, 5 nhip 7,5 m.

Q% Video 06 « Khung khong gian (1) — chon khung & t6 hop tai

Bén gia thiét phai ghi vao thuyét minh:

© M6 hinh khéng gian 3D, moi cu kién
lam viéc déng thoi.

@ Chan cot ngam clrng tai mat méng.

@ Nut dam — cot 1a lién két cirng tuyét
doi.

(4) Bg’) qua bién dang doc truc trong
dam.

A Ngam chi ding khi méng du cieng

Mong yéu hoac thiéu gidng mong thi
chuyén vi dinh sai dang ké.
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I Chiéu cao cét ting 1 khéong phai 3,3 m

Hpen
K—

He &3 Cong thirc 6.1

H :Hnén+Df_Hm
o 9 Hpen, ca0 d6 nén nha; D chidu sau chén mong;
= H,, chiéu cao dai coc.
U U Vidu: H, = 0,45+ 1,80 — 1,20 = 1,05 m
= cot tAng 1 cao 3,3+ 1,05 = 4,35 m, khéng phai
coc 3,3 m.

A Dbirng quén da kiéng

NGt chan cot tAng 1 con nhan tai da kiéng (DK 25 x 40, DK 20 x 30). Bb qua la thiéu tai ding chd noi
lwe 1&n nhét.
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I Twong xay trén dam: triv chiéu cao dam trwéc khi tinh

Loai twéng d (m) h (m) 5 o g% (KN/m) g'* (KN/m)
Gach 6ng 110 — khéng clra 0,110 2,60 18 1,1 5,15 5,66
Gach 6ng 110 — ké 15% ctra 0,110 2,60 18 1,1 4,38 4,81
Gach 6ng 220 — khoéng clra 0,220 2,60 18 1,1 10,30 11,33
Gach 6ng 220 — k& 15% clra 0,220 2,60 18 1.1 8,75 9,63

Bang 6.1 — Tai trong tuong xay truyén 1én dém. Bon vj ~: kN/m3.

®% Chiéu cao tweng tinh toan A Bay tinh twong hai lan

hw = htang — haam = 3,3 — 0,7 = 2,60 m Tuong dat trén dam thi dung bang nay, va phai
Dam khung 300 x 700 (Chwong 4). L&y 3,3 m bé dong “twdng ngédn quy dbi” trong Bang 3.1.
la sai — twong khong xay xuyén qua dam. Tuong dat trén san thi nguoc lai — dung tai

quy ddi trén m?2, khéng dung bang nay.
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I Niam t6 hop — va té hop nao quyét dinh tiét dién

D&t D = DEAD + SDL + WALL (tinh tai da khai bao trong ETABS). Nam t6 hop co ban dién hinh:

T hop Céng thirc

Thwong quyét dinh &

COMBH1 1,1D + 1,2LIVE

COMB2 1,1D + 1,25 WIND x

COMB3 1,1D + 1,2LIVE + 0,6 (1,25 WIND )
COMB4 1,1D + 1,25 WINDx + 0,7 (1,2 LIVE)
COMB5 1,0D + 0,3LIVE + 1,0 QUAKE x

Thép nhip, cot nén I&n
Cot bién, dam bién
Cét gira

Chan cot, tAng th&p
Cot va vach

@ Vi sao can ca COMB3 va COMB4

Hai t6 hop la hai chiéu ctia mét cau héi:
hoat tai la chinh hay gié la chinh. Bé mét cai
la m4t mét ho ndi lwe — thwdng ding ho gay
thép 1&n hon.

A Hé s6 trong sach khong phai ctia em

bay la bang vi du. 5 va ¢y phai tra TCVN
2737:2023 (Piéu 5, Bang F.1) cho dung loai san
va ding dia diém xay dung.
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| Ba hé sé ¢ — tra bang goc, dirng chép sach

1o — hoat tai Yo — gid 1y — thwong trwe
0,7 0,6 0,3
van phong, t& hop co ban t6 hop co ban td hop dac biét (dong déat)

93 T6 hop dic biet COMB5

A Gi6 va dong dat khong di chung

1,0D + 0,3LIVE + 1,0 QUAKE x Khéng c6 té hop nao chira ca WIND va

Pong dét lay gia tri tiéu chuan: v¢ = v¢ = QUAKE. Ching la hai b riéng: co’ bén (gi6) va
1,0. Hoat t&i nhan 1> = 0,3 — khéng phai . dac bié’t (dong dat). Ai ghép chung la hiéu sai
ban chat tai trong.
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I Bé rong don gié: nira khoang cach méi bén

3,00 3,00
B =6,00m

Khung C chi nhén tai gié trong dai cia minh — khéng nhan
ca mat dimng.

Q% Video 06 « Khung khong gian (1) — chon khung & té hop tai

Q2 Cong thirc 6.2

Fyis;i = Qgis,i,tong X Baon gio

Lo+ Lep
Baen gis = — 5
_ M —6,00m

A Sach in 6,75 m — dé la s6 cua lwéi cii

Sach cong 22 + &2 theo lwoi 6,8 m ci. Voi

lwdi 6,0 x 7,5 dd chét & Chwong 2, hai khung
bén cach C dung 6,0 m mdi bén = B = 6,00
m. Héi ddng hdi “khung bén canh em cach

2« AL

bao xa”, khéng héi “sach ghi bao nhiéu”.
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I Lwc gié Ién khung C: 3,07 x 6,00 = 18,42 KN/m

Bwéc  Viéc lam Coéng thirc — thay sb Két qua
0 Sé lieu Nhip 7,5 m; lwédi ngang 6,0 m; g tai z = 33 m q = 3,07 kN/m?
1 Bé rong don gi6  6,0/2 + 6,0/2 B =6,00m
2 Luc gié mditAng F = g x B = 3,07 x 6,00 F = 18,42 kN/m
3 Gan tai Phan bb déu 1én khung C, theo tirng cao do D 20 tAng
4 Soat can bang S F cla tat ca khung = ¢ x 25 m B4t 16i mo hinh

Budrc 4 la phép soét ré nhét: khung bién chi nhan mét nira, nén céng déu 18,42 x 5 sé hut dung bang phén khung bién.

@ Gan theo cao dd, khéng theo sé tang A Nhé quy doéi don vi
q ddi theo z nén mdi tAng mot gia tri. Gan q (KN/m?) x B (m) = F (kN/m). Mé hinh dang &
hang sb6 cho ca 20 tang la san phang biéu db T hay kip thi ddi trwérc khi so véi tinh tay.

gi6 — sai ngay & tang trén cung.
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I Bén con s6 phai khép trwéc khi bAm Run

&3 1. Toéng tai dieng &3 3. S6 tang va cao do
S F, chan cot phai x4p xi tdng tai dirng tinh tay; D0 20 tang, dung cao dod z cua tirng san —
l&éch quéa 5% la co 16i. khéng phai danh sé 1 -+ 20 rdi gan dai.

®% 2. Téng lwc gid %3 4. Don vi
S F cla tt ca khung theo mét phwong = gx kN, kNm, kN/m?2. ETABS c6 thé dang & T hoic
bé rong toan nha (25 m). kip — dbi trwdre, dirng ddi sau.

@ S6 dep khong c6 nghia l1a mé hinh ding

S F, lech 8% ma khong giai thich dwoc thi dirng nop: con sé d6 quay lai & Chwong 7.
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I Mang theo ba cau héi nay dén I&p

Ba cau dwai day 1a ba cau hoi déng héi ding & chwong ndy — chudn bi trwde, dirng nghf tai

choé
®) Cau 1 — vé chon khung ®) Cau 3 — vé t6 hop

Vi sao em chon khung truc C ma khéng phai Thuyét minh cia em c6 may t& hop, tb hop nao
khung truc B hay D? Khung d6 c6 nhip I&n nhat, la dac biét, va vi sao gié khéng bao gior dirng
chiu tai dirng I&n nhat, hay chiu gié bat lgi nhat chung véi déng dAt trong mot td hop?
— hay ca ba?

@ Video sau

Video 07: Khung khong gian (2) — trich ndi
Cot tAng 1 clia em cao bao nhiéu? Néu tra 16i lwc ttr ETABS, thiét ké thép dam va cot, kiém
3,3 m thi H, da bj bd qua — va md men chan tra chuy&n vj dinh va l&ch tang.

c6t dang thiéu.
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VIDEO 07 e HUONG DAN DO AN TOT NGHIEP

NOI LUC, COT THEP
& KIEM TRA TONG THE

M6t mé hinh chi dang tin khi cé phép kiém chirng bang tay

Giang vién: Nguyén Pha Hoang



I Nam bwéc dé 1ay ndi lwe ra khéi mé hinh

Day 1a bwéc nhiéu em “dirng hinh”: md hinh chay xong rdi, nhwng khéng biét 1y s nao dé tinh
thép. Nam buwdc, lam ding thi tw:

MIN — thép trén

LN AN

@ Bat Envelope ctia nhém tb hop thiét ké —
khéng xem tirng tO hop.

@ Show Tables — Element Forces — Frames. MAX — thép duoi

@ Loc dung cac thanh thudc khung dang tinh 9 station, khong phai 3
(khung truc C).

O it nhat 9 Station doc cAu kién (hodc Auto
Station).

© Xuét Excel, Ay MAX/MIN theo nhém tAng —
nhip.

Biéu dé bao Ms: &m & gbi, duong & nhip.

MAX I3 thép I6p dudi, MIN Ia thép I6p trén & hai géi.
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I Trich gi cho cau kién nao — va mét 16i lam sap két cau

CAu kién Trich Dung dé Lwuy

Dam Ms, Vs Thép doc, cbt dai Bao riéng cho am va dwong
Cot P, M, M; Nén — udn hai phwong P va M phai cung mét t hop
Vach P, M, M3, Vo, V3 Thép vach, kiém cat Theo Pier, khong theo shell
San M1, Moo Thép san hai phwong kNm/m, I4y theo dai

Méng F., M,, M, Sé coc, kiém dai S F. khép tong tai tinh tay

Bang 6.2 — Trich néi luc gi cho céu kién nao.

A Nham ); sang M, — 16i duy nhéat c6 thé lam sap két cau

Trong hé truc dia phwong ctia ETABS: truc 1 doc dam, truc 2 thdng ding, truc 3 ndm ngang. Mé men
udn do tai trong dirng ludn la Ms, bat k& dAm chay theo phwong X hay Y. L&y nhdm M, (ubn ngoai
mat phéng) thi thép ra rat bé — va khéng cé gi bao 16i. Cach tw kiém: bidu dd M; phai am & géi,
dwong & nhip.
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I Bén 16i khi trich ndi lwc, 16i dau tién la ndng nhéat

A 1. Trich nham truc ndi lwc A 3. Ghép P va M cua hai té hop

LAy M thay vi Ms: thép ra nhé, dam thiéu chju Sai ban chét vat Iy: hai gia tri 6 khong xay
udn. D4u hiéu: M3 khéng am & gbi. ra déng thoi.

A 2. Trich tirng t6 hop riéng lé

A 4. Quén soat téng tai

Chi duoc mot gia tri, khong phai bao: am va S F, chan cot phai xap xi tng tai ding tinh
duwong I&n nhat c6 the & hai to hop. tay; l&ch qua 5% 1a md hinh co 16i.

Bén 16i nay khong sinh ra théng bao 16i ndo — chi cé két ciu la khéng du.
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I Dam yéu — c6t manh: nguyén tac dirng sau moi nat khung

khop déo —

khop déo

I | @ Vi sao phai “dam yéu — cot manh”

cot
con nguyén

DAam chay déo thi khung con dirng va bao hiéu
trwdc; cot gay thi sup gion. Nén thép ddm khéng
dwoc khoé hon ¢t cung nut.

Ba viéc thwc hanh:

© Thép doc dam tinh nhw Chuwong 5, chén

Dam chay déo truée, cot gitk duoc — co ché phé hoai trén ham lwong.

déo.

@ Cot déi xieng, 1 < 3% (thue hanh; TCVN
6%).

© Dai gia cwong & dau dam, chan cot.

Ba 16i tuyét doi t,rénh: dé,m console dat thép sai I16p (m6 men am nén thép chiu luvc & Ic"rp
trén) - neo vao g6i qua ngan (l,,co < lur) - NOI hon 50% thép chiu kéo tai cing mét mat cat.
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I Co6t chju nén léch tam: dirng tra céng thirc, hdy vé biéu do

¥% Hai bwéc dau, khong dwoc bo

GOZN

So voi €0,gh N 0,3 ho: mién an toan

dwong cong
twong tac

® (M, N)

> ep < eg,gn: NEN l€Ch tAm bé

2y

> eg > eggn: NEN l€ch tAm I&n

L

eo: khodng cach tir lwc doc N t&i trong tam tiét dién.

@ Vi sao khéng dung céng thire rat gon cho nén léch tam Ién

V&i nén léch tam 16n, cong thire rut gon cha nén léch tam bé cho thiéu thép. Phai kiém truc tiép bang
biéu db twong tac, kém anh huéng dd véng (TCVN 5574:2018, 8.4.4).
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I Vi du cét 500 x 500: 8516 mdi bén, dw 1,45 Ian

Bwéc  Viéc lam Céng thirc — thay sé Két qua
1 Do 1éch tam eo = M /N = 310/1500 207 mm
2 Loai léch tam 207 > 0,3 x 450 = 135 Nén léch tam lon
3 Ham lwong Tra biéu db twong tac véi cap (M, N) u~1,4%
4 Dién tich thép A, = 0,014 x 500 x 450 3150 mm?
5 Kiém trén biéu d6 Meap(1500) ~ 450 > 310 PAT, dw 1,45%
6 Chon thép 1575 mm? mébi bén 8416 (1 608)

Sé liéu: cot giira tang 18, tiét dién 500 x 500; B25; CB400-V; ho = 450 mm.

A Do nhay véi N — diéu phai nhé khi kiém cot

Cung tiét dién va cung 8¢16: M., ~ 450 kNm khi N = 1500 kN, nhwng chi con ~ 199 kNm khi
N = 3800 kN. Luc doc tang 2,5 1an lam mé men chju dwoc giam hon mét nira. Phai xac dinh N
dang tlr méat bang tai trwée khi tra biéu dd — dirng chinh N cho khép.
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I Péi chiéu tinh tay — ETABS: 5,3% la con s6 dep

TT Dam Vi tri Tinh tay ETABS Sai s6
1 Khung C — nhjp C-D Géi C (trai) 285,0 268,4 6,2%
2 Khung C — nhip C-D Gitra nhip 186,0 178,2 4,4%
3 Khung C — nhijp C-D Géi D (phai) 246,0 259,1 51%
4 Khung 3 — nhjp B-C Gitra nhip 142,0 134,5 5,6%

Sai sé trung binh 5,3%

Bang 6.3 — Bon vi kNm. Bén mét cét Ia du dé bao vé.

&3 Ba ngwéng danh gia

A Cau tra 1&i 4n diém nhat chwong

< 10%: rét tbt — mo hinh va tinh tay khép. “Em tinh tay bdén mat cat dam, sai sé dwdi
10 = 20%: chap nhan dwoc — phai giai thich 7%." — Nguoc lai, “em tin phan meém” la cau
nguyén nhan. trd 101 bi trlr diém nang nhat.

> 20%: gan nhw chéc chén cé 16i that.
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I Chuyén vi dinh va léch tang: hai chi tiéu, hai cach xt ly

Bwéc  Viéc lam Céng thirc — thay s6 Két qua
1 GiGi han chuyén vi [f] = H/500 = 66 000/500 132,0 mm
dinh
2 Chuyén vi thuc té Ax =175,2; Ay =485 DAT ca hai
3 Gidi han léch tang [A;] = h; /300 = 3300/300 11,0 mm
4 Léch tang thuc té Aix =85, Ay =54 DAT ca hai
5 Két luan Két ciu du do cirng ngang Sang thiét k& mong

H = 66 m (20 tdng x 3,3 m). Bon vi mm.

@ Hai chi tiéu khac ban chat

A Hai bénh khac nhau, hai cach chira

Chuyén vi dinh Ia chi tiéu tong thé — chi can Léch déu & moi tAng: hé qua mém = thém
mot s0. Léch tang Ia chi tiéu cuc bé — phai véach subt chiéu cao. Léch vot & mét tang: tAng
xem phan bé theo chiéu cao. mém — nguy hiém nhét khi dong dét.
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| Pong dat: quén nhan ¢ 1a sai ban chat chéng chan

&3 Hai cong thirc, hai 16i A\ Hai 16i bi trir diém rat nang

ds =q-de 1. Quén nhan ¢: ETABS cho d., khong phai
d.: chuyén vi dan hdi ETABS cho ra; ¢: hé sé trng xt da ds.
khai bao & phé. 2. LAy h;/300 cta gi6 dé &p cho dong dat —
d. v < 0.005h: sai bérJ chat, vi giéi han dong dat khong

A o phai dé& chéng nirt ma dé han ché hu héng
v = 0,5 v&icong trinh cap |, II; 0,005h; cho vatliéu gion, s AL A

2 phi két cau.

0,0075h; cho déo. L

@ Mot nghich ly hoan toan binh thwong

T6 hop dong dat co thé khéng nguy hiém bang té hop gié. Da Néng c6 a, khéng cao trong khi gi6 bao
ven bién rat 1&n; t& hop dong dat lai dung « nhé hon. Cau tra 1o dung: “td hop gié quyét dinh, nhung
dong dat van duogc kiém tra” — va phai cé bang chirng.
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I Khéng dat thi ting vach — nhwng dung thir tw

Q% Vach chiu bao nhiéu phan tram lyc cat

‘/tb‘ng = Vk:hung ol ‘/mich

K,
Ky + Kgn
San tuyét d6i clrng nén khung va vach cling chuyén
vi — ty |& lwc cit bang ty 1& do cirng. Trong ETABS,
so lwc cat nhém Pier véi nhém Frame & cling tang.

Voseh = Vvtb‘ng .

Vach khéng phai “ct phinh to”: phai c6 thép bién va thép

cét trong méat phang.

Thir tw g& 16i — tir ré dén dat:

@ Dirliéu nh@p: tiét djén, méc,’do’n vi. Mién
phi, va chiém ty 1 16i cao nhat.

@ M6 hinh: hé s6 nit, Mass Source, lién
ket chan cot, Release.

© Thiét ké: thém vach — tang mac — tang
tiét dién cot.

A DPirng bat dau bang ting tiét dién cot

Tang cot rat tn vat liéu ma it cai thién chuyén
vi ngang. Tang vach hiéu qué hon trén méi
ddng. Va néu ca nhirng bién phap da loai, dirng
chi néu bién phap da chon.
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I Mang theo ba cau héi nay dén I&p

Ba cau dudi day 1a ba cau hoi déng héi ding & chwong nay — chudn bi trwde, dirng nghi tai

cho
®) Cau 1 — veé trich ndi luc ®) Cau 3 — vé toéng thé

“Em l&y ndi lwc & dau?” — Em lay bao nhiéu vi Chuyén vi dinh cia em 1a bao nhiéu, gi&i han
tri Station, & ché dgf) na‘l’o, va vi sao dam phwong l& bao nhiéu, va néu khéng dat thi em lam gi
X I&n phwong Y déu lay Ms? trwoc tién?

®) Cau 2 — vé kiém chirng @ Video sau

“Két qua ETABS ciia em kiém chirng béng cach Video 08: Thiét ké két cau méng — doc try
nao?” — Tinh tay mAy mét cét, sai s6 bao nhiéu dia chat, chon mdi coc, tinh strc chiu tai, thiet
phan trdm, va vi sao chénh I&ch d6 chép nhan ke dai va giang méng.

dwoc?
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VIDEO 08 e HUONG DAN DO AN TOT NGHIEP

THIET KE
KET CAU MONG

T& mot con sé Py, dung — dén mot ban vé tho doc duoc

Giang vién: Nguyén Phu Hoang

Khoa Ky thuat Xay dwng — Trwdong BH Sw pham Ky thuat, DH Ba Nang



| Ba muc tiéu cua chwong — va vi sao khong dwoc phép sai

@ Coc: chon dwdng kinh, chiéu dai, tinh strc
chiu tai Py.

® Pai: sb coc, kich thwor, chiéu cao, kiém
choc thiing, bé tri thép.

© Giang méng: ndi cac dai thanh mot hé.
Hai didu kién phai dat ddng thi:

» D6 bén: coc khong vuot sirc chiu tai, dai
khéng choc thung.

» Do lan: S < [S], nén khéng lun qua gidi han.

Q% Video 08 - Thiét ké két cAu mong

A Visao chuwong nay khéng dwoc phép

sai

Méng nam dwéi dat. Sai & dam thi dap ra
stra dwgc; sai & coc thi khéng sira dwoc
— phai chét tai thém, khoan thém coc,
ho&c chép nhan lun.
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I Pau vao: hai c6t, hai bai toan khac nhau

cot  Vitri Nit (kN) Myt (kNm) M., (kNm)
C1  Cotgitra (truc 3-C) 8250 120 455
C3  Cotgéc (truc 1-A) 3200 480 350

Bang 7.1 — Néi luc tinh toan tai chan cét dé thiét ké mong.

@ Hai cot, hai bai toan

C1 c6 lwe doc 1én nhét (8250 kN) — quyét dinh s coc. C3 Iwc doc chi 3200 kN nhwng mé men 16n
gép bén Ian theo phuong  — day la nén léch tam xién, phai xét déng th&i ca M, va M, khi kiém
tra coc.

Trinh bay ca hai cot trong thuyét minh: mét cot chirng minh dd coc, mét cot chirng minh da chiu
mo men.
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I Poc tru dia chat: ba con s6 quyét dinh moi thi phia sau

0,000 —
Dét l4p
1081 —— MNN_ _ _ _ _ -
Sét pha déo mém
—8,5
Sét déo clrng
—13,5
Sét nlra clrng
—19,0
Céat soi chat
Coc khoan nhéi D = 1,0 m, L = 21 m, miii & —22,5 m.

Q% Video 08 - Thiét ké két cAu mong

Ba sé phai doc ngay:
© Chiéu sau I&p dat tot — quyét dinh
mdi coc. O day: Lép 5 dudi —19,0 m.
® Myc nwéc ngam — anh hwéng thi
cbng va ma sat bén. O day: —2.5 m.
@ Chiéu day I&p yéu trén cing — Lép 1

va 2 day 8,5 m, khong dat méng ndng
duwoc.

A DPirng doc tru dia chat nhw doc bao

DPoc xong phai trd 101 dwoc: mii coc dat vao lép
nao, & cao do nao, va vi sao khéng dat cao hon.

4/14



I Chon phwong an méng bang ma tran — khéng néu két luan san

Bén tiéu chi, trong s6 40% / 25% / 20% / 15%; thang diém 10.

Phwong an Diém Quyét Ly do

dinh
Méng néng (dé don) 4,45 Loai Khoéng du strc chiu tai; Iun qua Ién
Méng bé 5,30 Loai Ldn vwot gidi han; bé qua day
Coc doéng 5,85 Loai Khéng thi céng dwoc gan nha ké can
Coc khoan nhai 8,10 CHON Du bdn tiéu chi; neo vao Iop dat tét

Bang 7.2 — Téng hop diém va ly do loai tirng phuong &n.

A Céch trinh bay méi 1a phan an diém

Burng viét “em chon coc khoan nhdi vi né phd bién”. Phai viét ba phwong an bi loai vi ly do gi rdi méi
dén phwong an chon. Hoi ddng cham ly do loai.
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I Nhanh ré: néu dia chat khéng c6 1&p dat tét

Tinh huéng hay gap & ddng bang séng Clru Long: toan bun sét, khéng cé 16p sét nira cirng. Khi
do khéng dwore dung phwong an da chon. Nam hwéng xt ly, theo didng thir ty:

@ Kéo dai coc xudng |&p cat chat hodc séi cudi sdu hon — tinh lai chiéu dai va stre chiu tai
theo ma sat thanh.

® Tang dwong kinh coc tir 1,0 m lén 1,2 + 1,5 m — tang stre chiju tai mii va ma sat.

@ Méng bé coc — coc va bé cung lam viéc, huy déng ca sirc chiu tai ctia bé, giam sé coc.

@ X ly nén bang coc xi mang dat hodc bac thAm két hop gia tai trwé'c — chi dung khi tai
khéng qua Ién.

© Doi giai phap kién tric — giam sb tAng, giam nhip. Bién phap cudi, phai ban véi chu dau
tw.

Ngudi bdo vé gidi khong phai nguwdi thudc mét Ii gidi, ma nguwoi biét khi diéu kién déi thi doi
cai gi trworc.
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I Strc chiu tai coc: hai nhanh, ldy nhanh nhé hon

#  Viéclam Két qua
r-Y . - > g7
@2 Hai nhanh phai tinh 1 Ay—nD2/4 0,785 m?
o 2 Stre khang mii Q,, =~ 2200 kN
Rea=k WPQPAP +udvsifs,ili) 3 Masatbén Q, (b6 Iop dét I4p) ~ 2450 kN
gp: cwong dé dat & mii; u = wD: chu vi; f, ;: ma 4 Req=k(Qp+Qs), k=10 ~ 4650 kN
sat bén I6p . 5  P,:B25,16¢22 ~ 12500 kN
P, = @(VCbRbAb +RSAS) 6 Py =4650/1,4 =~ 3300 kN
Stre chiu tai theo vat liéu: bé tong va cht thép.
Py = gia tri nhé hon gitra hai nhanh, sau khi chia hé sé
tin cay.
Q% Video 08 - Thiét ké két cAu mong 7/14



| Ba sai héng thwong gap — va mét con sé phai tw tinh

A Ba sai héng

1. Dung nham TCVN 10304:2014 (cii) thay vi
2025.

2. Quén nhan hé sé k déc trwng cong trinh
trong cong thirc strc chiu tai.

3. Tinh ma séat bén nhung bé qua cac I6p dat
yéu phia trén.

@ P.; khéng dwoc doan

P, ~ 3300 kN 13 s6 cla dia chét dién hinh
trong sach. Db an ctia em phai tra tir 16
khoan ctia chinh céng trinh.

Trwong hop Py (kN) Hé qua
Dia chét dién hinh cta sach 3300 Dai 4 coc, mbi coc &~ 70% cong suat
Lép dat tét day hon (gia dinh) 6500 Van 4 coc, méi coc chi ~ 35% coéng suat

Nguyén tac: dia chat quyét dinh; kinh nghiém chi dé ddi chiéu.

Q% Video 08 - Thiét ké két cAu mong
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I Sé coc: cong thirc ba giay, nhwng hé sé 3 méi la ché hiéu bai

97 Cong thire (7.2)

B~ 1,2+ 1,5 k& dén md men va sai léch vi tri coc.
Thuong ldy 8 = 1,3 cho coc khoan nhdi; ting t6i 1,5
néu moé men I&n hodc thi cong kho kidm soat.

Q% Video 08 - Thiét ké két cAu mong

@ Theo lyc doc: n > 8250/3300 = 2,50
coc.

@ Kéhésdp=1,3 ne. = 3,25 coc.

® Vicé M, = 455 kNm, chon sb chan va
doi xieng: 4 coc.

A DPirng lam tron xuéng

3,25 I?m tron thénh_B la th[éu coc. Luén lam tron
1&n, réi chon sb chan d& b tri ddi xing.
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I Kiém tra coc trong dai: mot cong thirc, hai lan thay sé

&3 Coc chiu nén I&n nhat

Pmaa: = (N + Gdéi)/n + (My + Mx) xmax/ ng
Gaai ~ 600 kN 12 trong lugng dai; Tmaz = 1,5 m; > z2 = 9,0 m2.

Praz = (8250 + 600)/4 + (455 + 120) x 1,5/9,0 = 2212 + 96 = 2 308 kN.
2308 < P, = 3300 kN = DAT, dw 1,43 lan.

@ Kich thwée dai A Cong M, vao M, lachay

Tim coc > 3D = 3,0 m; mép coc cach meép dai Cong dai s6 hai m6 men la thién vé an toan cho cot
0,25 m: géc. Vi cot githa M, nhd nén gan nhw khong anh
B=2x15+10+2x0,25=45m; hg =15 hwdng — nhwng phai viét, vi hoi dong sé hdi.

m.
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I Nam diéu kién kiém tra — choc thang phai Iam hai lan

3D = 3,0 ” . > > 3 - s
@ Strc chiu tai clia coc trong dai (nén, kéo).

@ Choc thung cét — dai.
Q Q ® Choc thung coc — dai.

@ Cuodng do trén tiét dién nghiéng.

u @ Do lun ctia méng khéi quy wéc (géc

a = pu/4).
o O

=4,5m

A DPiém sinh vién hay bé sét nhat

Choc thiing dai phai kiém tra hai 1an: c6t dam xubng va coc dam lén. B sét mét 1a thiéu hd so.
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I Giang méng va c6t thép dai: hai phan hay bi lam qua loa

@ Giang méng Q5 Cot thép dai

Giéng ndi cac dai thanh hé théng, tdng do6 cirng
va phan bb tai.

Xem gidng nhu dam don gian goi Ién hai dai;
nhip tinh toan bang khoang cach cac dai.

Tai tdc dung: trong lwvgng ban than, twong trén
gidng, va chénh Iin gitra hai dai.

Dai tinh nhw cau kién chiu uén, do phan
Iwe coc day Ién, theo TCVN 5574:2018.

Noi lwc 4y tai mép cot: mdé men béng phan
Iwc coc nhan canh tay don.

Thép I&p dwéi theo hai phwong, thép 16p trén
tai vi tri chiu kéo, va thép cau tao.

L6i hay gap: tinh dai nhw ban san chiu tai phan bd déu — thyc té dai chiu tai tap trung tai cac

coc, canh tay don khac han.

Con phai nép: mét bang dinh vi coc va dai (ghi rd P,;), mat bang gidng, chi tiét dai va coc ty 1&

1/20, bang théng ké cét thép.

Q% Video 08 - Thiét ké két cAu mong
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I Méng néng, méng bé va bai toan lun

» Moéng néng (bdng, don): hop ly khi I&p dat tét ngay dwdi mat dat, tai khdng qua Ién.

> Mong beé: tai I6n nhung khong mudn ding coc, hodc can giam Iin bang cach phan bo déu
tai; thwong dung cho tang ham.

# Viéc lam (TCVN 9362:2012 — cong lun tirng I&°p) Két qua

1 Chiéu sau ving nén H, = 4B, véi B =2,0m 8,0m

2 Chia lép méng h; < 0,4B = 0,8 m ~ 10 l6p

3 Opt =72 0g1 = Py — Obt) giam theo z

4 Tw dwdng cong nén lun: ¢ — e1, ea theo tirng 16p
€1; — €g;

5 8= ——h; 64 mm
> 1+e1;

Mong 2,0 x 3,0 m; py, = 180 kPa. 64 < [S] = 80 mm = DAT.

Tang ham: hé dao sau hon 6 m phai thiét ké twdng vay — phan nay thudc Dia k¥ thuat, xac
nhan vé&i GVHD trudc khi dwa vao thuyét minh.
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I Mang theo ba cau héi nay dén I&p

Ba cau dwai day 1a ba cau hoi ddng héi ding & chwong ndy — chudn bi trwde, dirng nghf tai

cho
. Cau1— Vé strc chiu tai % Ciu 3 — Vé tén thé
g

“P,+ cla em bdng bao nhiéu, 1y tir dau?” — Méng em chon cé g’l] chiu lan khoéng, hay chi
L& khoan nao, I&p nao dat mii coc, va vi sao da chiu tai? Hai dieu kién nay khac nhau, va
khéng dat cao hon? chi mét trong hai la chwa du.

®) Cau 2 — vé kiém tra dai @ Video sau

“Em kiém choc thing méy 14n?” — Néu tra 10i Video 09: Tinh toan cau thang va két cau
mot 1an, hoi ddng biét ngay em chwa doc hét phu — chon so o, téi trong, tinh ban thang va
muc 7.3.2. dam thang.
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VIDEO09 e HUWONG DAN PO AN TOT NGHIEP

TINH TOAN CAU THANG
& KET CAU PHU

CAu kién nhdé nhit — nhwng phoi bay hiéu biét ban chat nhat

Giang vién: Nguyén Phu Hoang



| Ba muc tiéu — va vi sao cau thang hay bi héi

@ Ban thang: quy déi tai, tinh ndi lwc, b tri

thép doc va thép cau tao. A Vi sao hoi dong hay hoi
@ Dam chiéu nghi: nhan phan lyc hai vé, tinh Céu thang & c&u kién nhé nhung phoi
thép doc va cot dai. bay ban chét: co hiéu quy dbi tai, hidu md

£y X ] N oA A A men am, hiéu console hay khéng — chi
@ Ket cau phu: lanh t6, 6 vang, sé-nd, mang mét cAu 1 bidt.

nuwéc, hd thang may.

CAu thang phai dat ba thi: d6 bén, dd cirng, va tham
my — vi né la bd phan nhin thay hang ngay.

Q% Video 09 « Tinh toan cau thang va két cAu phu 2/15



I Théng sé hinh hoc: chon bac trwéc, chon bé day sau

TT Pai lwong Ky hiéu Gia tri

1 Chiéu cao tang (tang 2 — tang 3) H 3300 mm
2 Chiéu cao mét vé thang Hy, =H/2 1650 mm
3 B& rong ban thang be 1600 mm
4 Bé rong ban chiéu nghi ben 1600 mm
5 Chiéu cao bac hs 150 mm
6 Bé& rong bac by 300 mm
7 S6 bac trong mot vé o 11 bac
8 Chiéu dai hinh chiéu bing mot vé L 3000 mm

Bang 8.1 — Céu thang bé CT1: 2 vé, ban phang toan khéi, khéng dam cén.

&2 Kiém tra d6 doc @ Bé day ban
2hy + by = 2 x 150 + 300 = 600 mm h = (1/30 + 1/25) Lo = 120 = 144 mm.
600 € [600 = 620] mm = DAT Chon het = hen = 140 mm.
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I So do tinh: trai phang cau thang thanh mét dam don gian

DCT

DCN

A
~

Lit =3,6m

DCN: dém chiéu nghi: DCT: dam chiéu téi.

Q% Video 09 « Tinh toan cau thang va két cAu phu

&% Nhip tinh toan

Lyt = L' +2by, = 3000+ 2 x 300 = 3600 mm
Ké ca doan bac trén cung an vao ban chiéu nghi va
doan bac dwgi cung an vao ban san.

A Vi sao khong lay 3,2 m

Néu lay ding mép hai dam, L = 3,2 m, m6 men
chi con (3,2/3,6)% ~ 0,79 lan. Bai gi®» 3,6 m |a
thién ve an toan — va phai néi ré dieu do khi bao
Ve.
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I Quy déi tai: nhan k cho tinh tai, tuyét déi khong cho hoat tai

&% Hé s6 quy doi tir phwong nghiéng vé phwong ngang

tan o = hy /by = 150/300 = 0,50 = a ~ 26,6°
k=1/cosa = \/hZ+ b2 /b, = /I50% + 3002 / 300 ~ 1,118

Goc nghiéng phai lay theo ty s6 hy, /b, = 0,50, khéng lay theo Hy /L' = 0,55 — vi L' 4 hinh
chiéu ctia 10 mat bac, con n, = 11 bac.

A Cau héi hoi dong hay héi nhat @ Hai 16i ngwoc chiéu nhau
Vi sao quy déi tinh tai ma khéng quy déi Quén nhan k cho tinh tai = thiéu tai.
hoat tai?

Nhan & cho hoat tai = thtra tai.
Vi hoat tai vén d3 |a tai theo phwong dirng Ca hai d8u sai, va ca hai d&u bj héi.
trén hinh chleu bang Chi ¢6 trong lvgng ban i

nghiéng méi can chiéu.
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I Tinh tai: hai bang, vi ban thang va chiéu nghi khac nhau

Ban thang gte g't Chiéu nghi gte gt
Ban than v, hy k 3,91 4,30 Ban than v, hcn 3,50 3,85
Bac gach vyghy /2 1,35 1,49 Vira I6t + da 30 mm 0,66 0,73
Vira I6t + da 30 mm 0,74 0,81 Trat trAn 15 mm 0,27 0,30
Trat trdn 15 mm 0,30 0,33 5 A n
Lan can, tay vin 0,31 0,34 ong A3 88
2i o tt _ 1 ¢ 20 _2¢a 2
Téng 6,61 7,27 Hoat tai p** = 1,2 x 3,0 = 3,6 kN/m~.

A Don vjva hé so6

Bang tinh bang kN/m?; hé s vwot tai tinh tai 1,1 theo TCVN 2737:2023. Trong lwgng riéng: BTCT 25,
gach 18, vira 18 kN/m?.
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I T tai vé ndi lwc: dam don gian, ba con sé

Q% Tai phan bé trén dai ban rong 1 m

Qoe = (7,27 +3,6) x 1,0 = 10,87 KN/Mm  gen = (4,88 + 3,6) x 1,0 = 8,48 kN/m

o HTQ" ~ 9,7 kN/m

A M6 men am khéng bang 0

qaL3, So d6 ddm don gidn cho mé men &m béng 0
Mmaz = = 15,7 kNm/m tai gbi. Nhung lién két voi dam 12 lién khéi
I nén thwc t& cé6 md men am nhé = van phai b
Vinazs = Qtd2 " — 17,5 kN/m tri thép mii theo céu tao.

Q% Video 09 « Tinh toan cau thang va két cAu phu 7115



| Thép ban thang: nam bwérc, ra ¥10 a150

Bwéc Coéng thirc — thay sé Két qua
M 15,7 x 108
1 = - ’ 0,0752
Om = RybhZ 14,5 x 1000 x 1202
2 Kiém tra o, < ag = 0,413 DAT
3 ¢=05(1+vI—2am) 0,961
M 15,7 x 10° 2
4 A= - ’ 24 mm?/
RoCho _ 260 x 0,961 x 120 524 mm*/m
5  Chon ¢10 (78,5 mm?2): s = 78,5 x 1000/524 $10 a150

B25: Ry, = 14,5 MPa; CB300-V: Ry = 260 MPa; ho = 140 — 20 = 120 mm.

&2 Ham lwong A Nham h 12 16i dat

As 524 , Ban chi day 140 mm. Chon I6p bao vé qua day lam
b= h = 1000 x 120 ~ V44% —hop ly. ho nhé, thép tang vot va c6 thé khong bé tri ndi.
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| Ba loai thép cau tao: ché quyét dinh diém cuia chwong

@ 1. Thép phan bd A 3. Gia cwong goc gay

D4t vuéng géc cbt thép chiu lwe, chdng niet Tai “khép gay” gitva vé thang va chiéu nghi,
do co ngét, nhiét do. trng suat tap trung gay nut.

APP > 0,154, = 0,15 x 524 ~ 79 mm*/m Bé tri thém 2¢12 dat chéo & gbc, ca Iép trén
Chon ¢6 a200 (141 mm?/m). va l&p dwéi.

Day la cau hdi bao vé sé hai, gan nhw chic
chan xuét hién.

g

@ 2. Thép mii tai goi

Chébng nit mat trén tai chd lién két ban thang
v&i dam:

¢8 a200, kéo dai L, /4 = 3600/4 = 900 mm Ba loai thép nay khdng chiu lyc theo tinh
tr mép dam. toan, nhwng thieu cai nao ciing bi trir diém.

&% Diém chung clia ca ba
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I Bén sai héng cua ban thang, hai cai ngwoc chiéu nhau

A 1. Quén quy dbi tinh tai A 3. Bé thép mii va géc gay

Khong nhan k = 1/ cos o = thiéu tai, thép ra Ban nurt tai vi tri lién két — ché ai ciing nhin
nhé. thay.

A 2. Quy dbi ca hoat tai

A 4. Nham £,

Nhan k cho hoat tai = thira tai, 1ang phi thép. L&p bdo vé qua day trén ban méng 140 mm
= ho nhd, thép tang vot.

Hai 16i dadu ngwoc chleu nhau ma cung mot gbe: khong phan biét dwoc dau 13 tai theo phwong
nghiéng, dau la tai da nam trén hinh chiéu bang.
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I Dam chiéu nghi: nhan phan Iwc tir hai vé thang

&3 Tai tap trung tir hai vé

Pinang =2 Vimazbe =2%x 17,5 x 1,6 =56 KN qthang = Pinang/La = 56/3,6 ~ 15,6 kN/m

DCN-1 géi Ién hai cét, nhip Ly = 3,6 m, tiét dién so' b6 200 x 300 mm.

Tinh tai ban than va twong (kN/m):
ga =25 % 0,2 x (0,3—0,14) x 1,1 ~ 0,88
g =18%x0,11x30x1,1~6,5

@ N6i lwc dam

Twong day 110 mm, hy = 3,3 — 0,3 = 3,0 m — da trir g4 = 15,6 + 0788; 89 22 2D B
chiéu cao dam. My = % ~ 37,3 kNm
Vi= M ~ 41,4 kN

Twdng trén dam chiém 6,5/23 — gan ba muwoi phan tram tai trong. B qua twdng la sai lam rét
hay gap.
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I Thép doc va cét dai: khi nao bé téng tw chiu dwoc cat

@ Thép doc A Kiém tra cat (kN) — cau hoi bao vé

ho = 300 — 30 = 270 mm Qb = Pp3Rutbho = 0,6 X 1,05 x 200 x 270 ~ 34,0

am = 0,176 < 0,413; ¢ = 0,903 Oy = DD < Wy = LA =150 g LG G i)
373 % 10° tinh dai.

A= —""""— 588 mm? Qsw =41,4—340="74

~ 260 x 0,903 x 270
As min = 0,001bho = 54 mm?
Chon 2420 (628 > 588).

" RuwAswho 210 x 56,6 x 270
Qsw 7400

Kiém lai: Qp + Qs = 34,0 + 24,7 = 58,7 > 41,4 kN — DAT.

Nguyén tac: (), > V' thi dai chi can theo cau tao; Q, < V thi phai chon budc dai tir diéu kién

can bang lwc cat.

~ 434 MM;  S$maee = min(0,5h0; 300) = 135 mm = chon ¢6 a130.

Stt
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I O vang: cét thép chiju lwc nam & I&p TREN

Bwéc Cong thirc — thay sb Két qua
1 Myse = qI*/2 = 4,5 x 1,22 /2 3,24 KNm/m
2 Quéc =ql =4,5x 1,2 5,4 kN/m
3 ho = h —a = 100 — 25 (thép I&p trén) 75 mm
4 As = M/(RsCho), ¢ ~ 0,98 170 mm?/m
5 Chon ¢8 a200 (251 mm?/m) I&p TREN

O véng hétral = 1,2 m, day 100 mm, q = 4,5 kN/m.

A Neo thép: 13y gia tri LON HON @ Kiém tra vong

Chiju mdé men am: > 1,5/ = 1800 mm — khéng ché. I =1000 x 1003/12 = 8,33 x 107 mm*

Chiéu dai neo: 1o, > 30d = 240 mm. f=ql*/(8EI) ~ 0,47 mm < [f] = 21/250 = 9,6
Khéng dwoc bé méc quép xubng ngay mép dam. mm — DAT.
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I Két cau phu khac — va hai phép kiém tra diéu kién st dung

Cau kién Diéu phai nh&

Lanh t6 Cao 150 < 200 mm; tai twerng lay theo chiéu cao quy dbi h,q = min(h:, L/3); dai ¢6
a150

Sé-nd Tai mai theo dién hibng tai, khong theo toan bo chiéu dai; kiém véng dau hat ra

Mang nwéc Lam viéc nhw ddm nhd, phai dam bao do dbc thoat nwéc > 1%

Hé thang may Chiu tai déng; lam bang vach BTCT dé du cing va chdng rung

9% Kiém tra do vong ban thang

[f] = L/250 = 3600/250 = 14,4 mm acre < [aere] = 0,3 mm (trong nha).
Lyt /hery = 3600/140 = 25,7 V&i ham lwgng hop ly va thép go CB300-V,
nam trong 25 = 30 = d0 do cirng. kiem tra so' bd théa man.
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I Ba cau héi gan nhw chac chan xuét hién

Ba cau dwdi day hoi dong hdi dung & chwong nay — tra 16 duwoc cé ba thi cau thang “an diém”.

Vi sao phai quy déi tinh tai ma khéng quy dbi O véng thi thép chiu Iuc & I6p nao? Néu tra loi
hoat tai? I&p dudi, hoi ddng biét ngay em chwa hiéu mo
men am.

®) Cau 2 — vé goc gay @ Video sau

Cbt thép & vi tri géc gay bd tri thé nao, va vi
sao phai lam vay?

Video 10: Phan Thi céng — dinh vi, gidi han
va dam phu.
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VIDEO10 e HWONG DAN PO AN TOT NGHIEP

PHAN THI CONG
& DAM PHY

Biét minh khéng lam gi — va lam tay phan phai lam

Giang vién: Nguyén Phu Hoang

Khoa Ky thuat Xay dwng — Trwdng PH Sw pham Ky thuat, DH Ba Nang



I Hai chwong ngan — vi sao gdp vao mét video

© Dinh vi phan Thi cong trong co ciu diém —

va biét phai ban giao gi. A Visao gop
@ Phéi hop Kién tric — Két cdu & ba diém Chuong 10 1a chwong dinh vi (ba trang),
thwdng gap. Chuwong 11 la chwong tinh tay (ndm
i . 5 . A trang). Riéng & thi mdi chwong qua ngan
© Tinh dam phu bang tay: ti tai trong, bieu @& dtrng thanh mét video — nhung thidu
do bao, dén cot dai. chwong ndo cling mét diém.

Chwong 10 chi ba trang — né khong day thi cong, né
chi néi phan dé nam & dau va lay sé liéu tir dau.

93 Ai phai lam Chuong 11

Nhom Thi céng chinh (Két cu phu): bat buéc tinh dam
phu hoan toan bang tay — khéng dung phan mem.
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I Co cau diém: cung mdt quyén dé an, hai cach chia

Phan Két cau — Kién trac Thi cong — Kién tric
Kién trac 15% 15%
Két ciu 60% 25%
Thi céng 25% 60%

Riéng phan Két cau 60% gém: Khung than 35% + Nén méng 25%.

Nhém nao cling phai 1am ca ba phan. Khac nhau chi & chd phan nao bi chAm nang — va vi vay
phan nao dwoc phép dinh vi méng hon.

@ biéu nay quyét dinh cach em viét

Nhém Két cAu chinh: phan Thi céng chi can da y va dung s6 liéu ban giao. Nhém Thi céng chinh:
phan Két cau vén phai tinh, nhung dam phu Ia cau kién bat bugc tinh tay — khong dwoc dung phan
mem.
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I Thi cdng khdng tw sinh s6 liéu — né tiéu thu sé liéu cta Két cau

Ba ndi dung ctia phan Thi cdng déu bat dau bing mot két qua da cé & phan Két cAu:

Viéc ctia phan Thi cong Lay tw S6 liéu nao

Chon thiét bi khoan coc Chuwong 7 Strc chiju tai P, va chiéu sau mii coc
Chon cbp pha, khéi lwgng bé tong  Chuwong 6,8  Kich thwéc tiét dién d& chon

Kiém tra an toan thi cong Chuong5  Noiluc va so dd tinh san, dam

%3 Mot con sé di qua ba chwong A Lo6i hay gap
Py ~ 3300 kN (Video 08) quyét dinh cdu, thiét bj Viét phan Thi cong béng s6 liéu tw ché —
khoan, va ca tién dé: coc Ién hon thi may I&n khdng khép véi phan Két cau. Hoi dong doi

hon, va mdi coc lau hon. chiéu hai phan la thay ngay.
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I Nam néi dung — néu khung, khéng day chi tiét

TT  Noidung Can trinh bay
1 Céng tac dat Khéi lwong dao/dap, chon may dao, xe van chuyén
2 Thi céng coc Coc khoan nhoi: thiét bi khoan, dng vach/bentonite, ha Iong thép, d6 bé
téng, kiém tra chat lwong
3 Thi céng dai —gidng  Van khudn, cbt thép, bé téng
4 Thi céng than Cbp pha cot — ddm — san; d6, ddm, bao dudng bé tong
5 T4 chirc thi cong Téng mat bang, tién d6 Gantt, an toan lao déng

Day la khung dé biét can ban giao gi, khdng phai néi dung giang. Chi tiét bién phap, cap phdi, tinh toan
thi cong xin tham khao gido trinh Ky thuat thi cong va cac TCVN 4055, 4447, 9361, 4453.

&5 Mot meo trinh bay

V&i mdi muc, chi can mét doan bién phap + mot ban vé hodc anh minh hoa. N3m muc ma méi muc
hai trang 1a dt 25% diém — muwei trang cho mét muc thi khéng thém diém.
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I Ba diém phdi hop — noi két cau phai nhwong kién tric

Két ciu khong tdn tai doc 1ap. Ba chd dwéi day 1a chd hay va cham nhét trong dd &n nha cao tang:

@ 1. Vi tri vach cirng

D4t theo yéu cau chiu lwc
ngang — thwong & 16i thang
may, khu vé sinh. Nhwng phai ton
trong cong nang: khong chén 16i
di, ctra s6, hanh lang.

Cong trinh minh hoa: vach dat
quanh 16i thang may.

@ 2. L6 mé va thong tang

L& mé& I&n (thong tang, giéng
tr&i) lam giam do cieng san.

= Phai kiém tra lai chuy&n vj va
phan phéi tai ngang — khéng
dwoc gitr nguyén két qua khi
chwa c6 16 mé.

J

@ 3. Chiéu cao tang

Chiéu day san — dam anh hwéng
chiéu cao théng thay.

San phang gitip gidm chiéu cao
két cAu nhung phal kiém choc
thiing — danh ddi, khéng mién
phi.

Ca ba diém déu cting mot dang: mot yéu cau kién tric bién thanh mot phép kiém tra két cau.

Q% Video 10 « Phan Thi cong va Dam phu
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| Ban giao sé liéu: bén dong, va mét cau hdi dong thich

Ban giao cho S6 ligu

Thiét ké coc (Thi cong) Strc chiu tai tinh toan cua coc, cao d mii coc, dwdng kinh

Cbp pha (Thi cong) Kich thwéc tiét dién dAm — cot — san, chiéu cao tang

Khéi lwgng (Thi cong) Bang théng ké thép, khéi lwong bé tong theo tirng cAu kién

Kién truc Vi tri va kich thuéc vach, cot; chiéu day san; cao dé san cac tang

Bang 10.1 — B6n nhém sé liéu, méi nhém mét ngudi nhan khac nhau.

A Cau hoi dong danh gia cao nhat & chwong nay

Trinh bay tt phan ban giao sé liéu thé hién tw duy hé théng — didu hoi ddng danh gia cao hon ca
viéc tinh diing mat vai con sé.
Vi tinh ddng & k§ nang; biét s6 nao di dau 1a hiéu nghé.
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I Dam phu: dam lién tuc da nhip, twa 1én dam chinh hoic cét

g = 22,81 kN/m

L4l L4l L4l &3 Chon tiét dién
L L L L
A B C D
ya A ) ( \
6,0m 6,0 m 6,0 m
Ba nhijp bdng nhau; A va D Ia géi bién, B va C Ia géi gira. = <§ B §> L

V6i Lg, = 6000 mm: h = 375 + 500 mm.

%2 Nhip tinh toan

L gy, 1a khodng céach gilra truc cac gbi twa — khong phai
mép dam.

Chon 200 x 400 mm — chan theo bwéc 50
mm.

Chon chén theo buwéc 50 mm vi ¢dp pha déng theo c& c6 sdn: 200 x 400, 200 x 500...
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I Tai trong: bon thanh phan, va mét dai truyén tai quyét dinh tat ca

Thanh phan Céng thirc gte o gtt

TLBT swon dam 200 x 400 0,2 x (0,4 —0,12) x 25 1,40 1,1 1,54
L6p vira trat ddm 15 mm 0,76 x 0,015 x 18 0,21 1,1 0,23
Tinh tai san truyén vao gs X B = 5,10 x 3,75 19,13 1,1 21,04
Téng tinh tai ¢ 20,74 = 22,81
Hoat tai san truyén vao ps X Bir = 2,40 x 3,75 7,50 1,2 9,00

Béng 11.1 — Bon vi kN/m; san hs = 120 mm; gs = 5,10 kN/m? tra Bang 5.1.

&% Dai truyén tai

75 . c oA Ly nham By, = 1,0 m thi thiéu tai san khoang
155, S o S B = WL OE:T 159 i 3,75 14n — thép ra mot phan tw. Day 14 I3i dat
M3i bén 6 san truyén mot nira sang dam. nhat clia chuong.
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I Bén trworng hop chat tadi — vi ddm phu 1a hé siéu tinh

Noi lwc 16n nhat tai mot tiét dién phu thuéc vi tri chat hoat tai:

TH Cach chét Pé tim

THA1 Tinh tai g day toan bod Méc so sanh

TH2 Hoat tai p cach nhip 1& (1, 3, 5...) M I&n nhét tai nhip 1&
TH3 Hoat tai p cach nhip chan (2, 4...) M 16n nhét tai nhip chén
TH4 Hoat tai p lién géi (1, 2) M~ va V 16n nhét tai gbi 2

Xép chdng moi trudng hop, ta duwoc biéu dé bao (envelope) — dwdng bao ngoai cung.

A Sai hong phd bién nhét ctia chwong

Chi lay tinh tai + hoat tai chat day toan b$. Cach nay cho mé men nhip I&n nhng mé men goi
thiéu hut nghiém trong — ma géi mé&i 1a ché pha hoai dau tién.

Q% Video 10 « Phan Thi cong va Dam phu
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I Biéu d6 bao: nam trweng hop, bén con sé dung dé thiét ké

Vi tri THA1 TH2 TH3 TH4 TH5 Bao
G6iB (M™) —-82,1 98,3 —98,3 ~119,9 —92,9 -119,9
Gbi C (M) 82,1 98,3 —98,3 —92,9 —119,9 -119,9
Nhip 1 (M) 65,7 98,2 59,4 89,5 61,4 98,2
Nhip 2 (M) 20,5 43 44,8 37,1 37,1 44,8
Nhip 3 (M) 65,7 98,2 59,4 61,4 89,5 98,2
Vinae 82,1 11,8 95,4 115,4 115,4 1154

Bang 11.2 — L = 6,0 m; mé men kNm, luc cat kN.

9% Bén con s vao thiét ké — kNm, kN @ Poc bang
Géi: M~ = 119,9  Vinae = 1154 Nhip gitra nhé hon nhip bién gan mét nira.
Nhip bién: M+ = 98,2 Nhip gitva: M+ = 44,8 Blrng dung mét c& thép cho ca ba nhip — vira

lang phi, vira sai.
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I Thép doc: gbi chir nhat, nhip chir T — hai bai toan khac nhau

ho = 360 mm. G&i: chir nhat 200 x 400. Nhip: chir T, by = 2000 mm.

@ Gbi — tiét dién chir nhat 200 x 400 @ Nhip bién — tiét dién chiv T, b; = 2000
119,9 x 10° 98,2 x 10°
m=——""" __ —0,319 < 0,413 = ’ = 0,0261
™= 145 x 200 x 3602 @m = 15 2000 x 3602 0020
¢=0,5(1++/T=2x0,319) = 0,801 ¢=0,5(1++/T—2x0,0261) = 0,987
119,9 x 10° 98,2 x 10°
Ag=—"2"" "~ __ ~ 1600 mm? P A 2
260 x 0,801 x 360 A5 = 560 % 0,987 x 360 ~ 1063 MM
= chon 3¢26 (1593 mm?) = chon 3¢22 (1 140 mm?)
¥% Kiém truc trung hoa trong canh 2o Néu bé qua canh
Rybshy(ho — hy/2) = 1044 kNm Tinh nhw chir nhat 200 x 400 dwgc A, ~ 1241
> M+ = 98,2 kNm = dang. mm? — chon 4¢20. Cach nay thién vé an toan,

dwoc phép, nhwng phai néi rd la da bé qua canh.
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I Cét dai: bé téng chi chiu 45 kN, dai ganh phan con lai

Bwéc Coéng thirc — thay s6 Két qua
1 Qu= prsRucbho = 0,6 x 1,05 x 200 x 360 45,4 kN
2 Qp = 45,4 < Vipae = 115,4 = phai tinh dai -
3 Chon dai ¢8 hai nhanh: A.,, = 100,6 mm? -
RswAswho 210 x 100,6 x 360
4 = = 2 1
Stt Vmaw — Qb 70000 08,6 mm
5 Smaz = min(0,5ho; 300) = 180; chon s = 100 ¢8 a100
6 Qb+ Quw=454+76,1=1215 > 115,4 DAT

A Nhan xét nén néi khi bao vé

Ham Iweng thép tai gbi: 1 = 1600/(200 x 360) = 2,22% — hoi cao (du van < 3%). Thuc té nén tang

tiét dién lén 200 x 500 (h/L = 1/12); trinh tw tinh khéng dbi.

Q% Video 10 « Phan Thi cong va Dam phu
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I Nut giao dam phu — dam chinh: hai thir bat budc, khéng phai tuy chon

A 1. Neo thép am

Da&m phu 1am viéc nhw dam lién tuc. Tai gbi (dadm
chinh), thép I&p trén chiu kéo do mé men am = bat
budc neo sau vao dam chinh dd chiéu dai lan (bé
mé néu can).

Khéng dwoc cat dit tai mép.

A 2. Cét treo

Phan lwc ddm phu truyén vao nira dwéi ddm chinh
c6 xu hwéng xé rach 1&6p bé tong bao vé.

Theo TCVN 5574:2018, bat budc bb tri cot treo —
thwdng la cot dai dam chinh dat day lai tai vang nat
giao.

Q% Video 10 « Phan Thi cong va Dam phu

;

@ Ban vé: ba ndi dung bat buac

(1) M3t cat doc — ty 1& 1/50: dwong nét cot thép
doc, cot dai, cac dieém cat/neo vao goi twa va dam
chinh.

(2) M3t cat ngang — 1/20 tai goi va gitra nhip:
dwdng kinh, so lwgng thép chiu lyc, s nhanh dai,
khoang cach a.

(3) Théng ké cét thép — ching loai, chiéu dai,
dwong kinh, téng khéi lvong.

Khé&p 100% véi thuyét minh.

Khé A1 hodc A3.
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I Ba cau héi gan nhw chac chan xuét hién

Ba cau dwdi day héi dung vao hai chwong nay — tra 161 dwoc ca ba thi phan Thi cong “&n diém”.

®) Cau 1 — vé pham vi ®) Cau 3 — vé nut giao

Phan Thi cong trong db an ctia em gdm nhirng Vi sao phai b tri cét treo tai chd dam phu gdi
gi, va s liéu nao em lay tir phan Két cau? I&n d&m chinh? Khéng bé tri thi hdng thé nao?
®) Cau 2 — vé chét tai @ Video sau

Vi sao phai chét hoat tai thanh nhiéu trwéng Video 11: Trinh bay va bao vé dé an — dung
hop? Néu chi chat day toan b thi sai & cho thuyét minh, néi trong muwoi [dm phat, va

nao? nhirng cau héi thuwong gap.
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VIDEO11 e HWONG DAN PO AN TOT NGHIEP

TRINH BAY
& BAO VE DO AN

Hoi ddng khéng chdm cai em biét — hoi déng cham cai em chirng minh dwoc

Giang vién: Nguyén Phu Hoang

Khoa Ky thuat Xay dwng — Trwdng PH Sw pham Ky thuat, DH Ba Nang



I Ba muc tiéu — va vi sao thuyét minh la 4n twong dau tién

© Thuyét minh: dung cau trdc chin muc,
dung quy cach trinh bay.

© Slide bao vé: bb cuc, thoi lwong, va slide
dv phong.

@ X ly cau hoi: nghe, phan loai, trd 16i ba
budc.

Mat thuyé&t minh ding quy cach gidp hoi ddng doc
theo diing mach tw duy clda ngwdi lam — va nho vay
danh gia dung nang lyc.

Q% Video 11 « Trinh bay va bdo vé db an

A Mt diém trwée khi doc cau dau

Hoi ddng mat diém ngay tir luc lat trang:
muc luc l&ch, don vj tron, bang khong sé
hiéu, &nh chup man hinh mo.

Nhiing 16i nay khéng lién quan dén két
c&u — nhwng chiing néi ring ngwdi lam
khong can than.
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I Chin muc cta thuyét minh: mach tw duy, khéng phai tha tuc

© Dbat van dé: cong trinh, dia diém, quy mo, ® Tinh: san — khung — méng — cau
nhiém vu. thang.

@ Co so thiét ké: tiéu chuan ap dung, vat @ Kiém tra téng thé: chuyén vi, léch
liéu, sé liéu dia chat. tang, én dinh.

® Lwa chon giai phap: so sanh — luan ctr — © Két luan — kién nghi.
két luan.

© Tai liéu tham khao, phu luc.
@ Xac dinh tai trong: tinh, hoat, gid, dong

dat.

© So bo tiét dién: san, dam, cot, vach.

%2 Vi sao ding thi tw lai quan trong

Muc 3 phai dirng trwéc muc 4: chon gidi phap rdi méi biét tinh tai cho gidi phap nao. Muc 7 phai dirng
sau muc 6: kiém tra téng thé chi c6 nghia khi da c6 da néi luc.
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I Nam quy cach — kiém dwoc bang mat, khong can chuyén mén

Hang muc Quy téc

Pon vi Théng nhét toan quyén: lwc (kN), chidu dai (mm hodc m), mé men (kNm), (ng suét
(MPa). Khéng trén trong cung mot bai toan.

Bang bidu C6 sb thir tw va tiéu d& & trén bang; cé ngudn sb liéu; bang tinh phai cé dong “téng
cong”.

Hinh vé C6 sb thir tw va chu thich & dwéi hinh; 18, co ty 18, ghi du kich thwéc va cao db.

Cong thirc Danh sb; néu y nghia va don vi tirng ky hiéu; ghi ngudn tiéu chuén.

DPanh sb muc Ba cap (Chwong — Muc — Tiéu muc), théng nhét gitra muc luc va nodi dung.

Bén trong ndm quy cach nay khéng can biét két cau van kiém duwoc. Vi vay ching 1a ché dé
mat diém nhat — va cling 1a ché dé sra nhét truéc khi ndp.
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I Nam 16i khién héi dbng méat diém ngay tir khi lat trang

A 1. Muc luc khong khép néi dung A 4. Anh chup man hinh m&
Do chén thém muc ma quén cap nhat. L5i phé bién Khéng doc duoc sé liéu, khong ty 18, khong truc. Hinh
nhét, 16 ra ngay trang dau. phai doc dwerc khi in den trang.

A 2. Tron don vi A 5. Sao chép mau ma quén dbi tén
Béng ghi kN nhung cong thirc thay s6 bang kNm. Két Con nguyén tén cong trinh, dia chi, 6 liéu ctia quyén
qua sai am tham — khong c6 canh bao nao. mau. Hoi ddng chi can doc dong dau 14 biét.

A 3. Bang, hinh khéng sé6 hiéu @ Cach tw kiém 15 phut
Hozc sb hiéu nhay cach: Bang 3.1 rc“)i’ Bang 3.5 — In nhép, lat tirng trang, déi' chiéu muc luc. Khéng mé
dau hiéu da xoa bai ma khong danh so lai. may tinh — mét thudng bat dwoc ca nam 18i nay.
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I Slide bao vé: it chir, nhiéu hinh, ding con sé

Slide bao vé& khéng phai ban thu nhé cta thuyét minh. Mudi hai slide, khodng muwéi hai phit rwdi:

Slide No6i dung Theoi lwong
1 Trang bia: tén dé tai, cong trinh, GVHD 30 giay
2 Gi&i thiéu cong trinh: vi tri, quy md, cdng nang 1 phut
3 Sé liéu dia chét va giai phap két cu da chon 1,5 phat
4 Tai trong: gi6, dong dat (phd phan &ng) 1,5 phat
5-6 Tinh san: lwdi, md men, b tri thép 2 phut
7-8 Tinh khung: ndi lwc, chuyén vi, 1éch tAng 2,5 phut
9-10 Mong: strc chiu tai coc, kiém tra lun 2 phut
11 CAu thang va két cau phu 1 phuat
12 Két luan — kién nghi 1 phut

Bang 9.1 — Goi y bé cuc slide béo vé.

Ché n&ng nhét: khung hai slide rw@i, san va méng méi phan hai phut — ciing 1a ba chd hoi
ddng hdi nhiéu nhét.
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| Baslide dw phong: meo ré nhat dé ghi diém chuyén nghiép

@ Pé & cubi file, khong trinh bay A Vi sao hiéu qua
Chuan bj 2-3 slide vé& dung nhirng chi d& hoi N6 chirng minh hai diéu cung ltc: em da
ddng hay hai: lwong trwére cau héi, va em c6 so6 liéu that

chtr khéng néi theo cam tinh.

- e e TS Mot slide d phong ddng chd dang gia hon

» choc thiing; muoi slide trinh bay thém.

» d6 vong;

> neo thép. B3 Mbi slide dw phong gém

Khi bi hdi, mé théng slide ra tra I&i.

Mbt hinh (biéu 46 m6 men), mét bang sb (ham
lwgng, d6 vong), mét dong két luan “dat”.

Nhwng c6 mot diéu kién: sé trén slide dw phong phai khép véi sb trong thuyét minh. M& ra ma
hai s khac nhau thi tac dung nguorc.
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I Bén quy tac x ly cau héi — va ba bwérc tra I

@ Nghe hét cau hoi roi méi tré 1oi. Khong
ngat 0.

@ Khéng tranh cai. Hoi déng néu y khac
thi tiép thu, réi dién giai lai theo cach
hiéu cia minh dé xac nhan.

© Khong biét thi néi thang: “Em chua
nam chac phan nay, em xin ghi nhan
va tim hiéu thém.” Khéng bia, khéng
noi vong vo.

@ Tra I&i theo ba buwéc — chi tiét & hop
bén canh.

Q% Video 11 « Trinh bay va bdo vé db an

%3 Ba bwéc cia mét cau tra 1o

(1) Khang dinh van dé — tra |&i ding vao cau
hoi.

(2) Néu can ctr — cong thire, tiéu chuan, sb liéu.
(3) Két luan kem sb cuy thé — chét bang mot
con so, khéng chot bang cdm nhan.

“Véach chiu ‘phén on tai ngang. Theo TCVN 9386, em
kiém léch tang: tAng nguy hiém nhét 14 tAng bén,
A/h = 1/620, nhd hon gi¢i han 1/500. Vay dat.”
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| Lwu d6: tir cau hoi dén cau tra 1&i, chi cé hai nhanh

Hoi dong Nghe hét, ghi nhé Phan loai: da biét
dat cau hdi van dé cbt 16i hay chwa nam chéac

khéng

co
Y Y
‘ Ghi nhan trung thuc, Tra 16i ba budc: van dé

khong bia — can clr — két luan

Hinh 9.1 — Lwu dé xur ly cdu héi phan bién ctia héi déng.

Chi c6 hai nhanh, va ca hai déu la cau tra 161 dang. Nhanh nguy hiém 1a nhanh thi ba ma lwu
dd khoéng vé: bia.
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I Ba dau hiéu hoi déng dung dé phan biét “hiéu” va “lam theo mau”

Ba cau dwdi day khong kiém tra kién thirc — ching kiém tra cach em lam viéc:

@ 1. Tw kiém chirng @ 2. Luan ctr cho lwa chon @ 3. Hiéu tiéu chuan

Em c6 tinh tay dé kiém lai két Vi sao chon bé tong B25? Vi sao Em c6 doc tiéu chun minh vién
quéa phan mém khéng? coc dwong kinh 1,0 m? dan, hay chi trich dan s hiéu?
Chi médt 6 san hodc mot dam 13 M&i lwa chon phai c6 mét ly do, Hai lai mot diéu khoan la biét
da. khong phai “theo mau’”. ngay.

A DPiéu dang nhé nhét cua ca video

Hoi ddng khong chdm cai em biét. Hoi ddng chdm cai em chibtng minh dworc trong hai muoi phat,
trwdc mat ngudi la.
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I Cau hoi s6 mét: tai truyén tir san vao dam roi vao cot thé nao?

San Dam Cot || Méng
tai mat tai dwong tai diém phan lyc dat

23 1. San — dam Q% 2. DAm — cot Q3 3. Cot — moéng
La/Ly > 2 (bén dér‘n):xtéi theo Dam ganh tai san + trong luong Lwc cong don tir trén xudng.
canh ngan, phan bo deu vao hai ban than + twong trén dam. Tao lyc nén doc tryc, truyén
dam. Sinh phan lyc & géi = lwc tap xubng méng rdi xubng dét.
L2/Ly < 2 (ban ké): chia bén trung truyén vao cot.

dam — canh ngén nhan tam
giac, canh dai nhan hinh thang.

Cau tra |oi dung phai di da ba ching. Nhay coc tir san xuéng méng la chd hdi dong dung lai
hai tiép.
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| Cau hai sb hai: ban ké va ban dam khac nhau & dau?

Q3 Tiéu chi: ty s6 Lo/L; @ Ban chat vat ly

L2/Ly > 2 = ban dam, lam viéc mét phwong.
D véng chi yéu theo canh ngén. Tinh bang
cach cét dai ban rong 1 m theo canh ngén.
Ly/L, < 2= ban ké, lam viéc hai phwong.
Véng ca hai phwong nhw “mét chao”. Tinh bang
céch tra bang chin so db lién két.

tuy tién.

Do clrng chéng ubn K ~ 1/L* — nén dai
theo canh ngén cteng hon rat nhiéu.

Tai ludn truyén theo dwérng clrng nhat. Khi
L2/Ly > 2, hon 95% tai di theo canh ngén =
bd qua phwong con lai la hop ly, khéng phai

%3 Kiém nhanh bing mét phép chia

ban dam, mét phwong.

Osan 4,2 x 5,4m: 5,4/4,2 = 1,29 < 2 = ban k&, hai phuong. Ng&n lai thanh 4,2 x 9,0 m: 9,0/4,2 = 2,14 > 2 =

Cau tra 10i chi dat khi n6i dwoc vi sao: nguwdng 2 la hé qua cua 1/L3, khdng phai quy wéc.

Q% Video 11 « Trinh bay va bdo vé db an
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I Cau héi sé ba: vi sao c6 mé men am & gbi va dwong & nhip?

M-

Mt Mt

San lién tuc: gitka nhip véng xudng, trén géi vng Ién.

&% Tai gitra nhip &% Tai goi

San véng xubng nhiéu nhat = thé dwéi bi kéo Hai nhip hai bén véng xuéng sé “nhac” phan
= md men dwong. san trén dam véng lén = thé trén bj kéo =
— cAn thép 16p dwéi (thép bung). mé men am.

= can thép I&p trén (thép ma).

Néu cac tAm san doc lap gac Ién hai dam thi chi c6 mé men dwong. M6 men am chi xuét hién
khi két cAu lién tuc qua gbi.
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I Cau héi s6 bdn: vi sao phai xét so’ d6 hoat tai “6 co”?

Hoat tai c6 thé c6 hodc khong, va thay déi vi tri. Chat day toan san khong cho ndi lwc nguy hiém nhét:

Mubn cé Cach chét hoat tai
M™ cyc dai & nhip dang xét D4t hoat tai Ién nhip d6, d& hoat tai & hai nhip ké bén.
M~ cuc dai & gbi D4t hoat tai I&n ca hai nhip k& gbi do.

Vi sao phai d& nhip bén? Vi tai & nhip bén gay M~ tai gbi, lam giam do6 véng cla nhip dang xét
— tre la lam gidm M.

@ S0 dob “6 co” ®% Trong phan mém
Chét xen ké nhw ban c& — dé 1a cach mé phéng ETABS va SAPZOOO c6 tuy chon Pattern
téng hop moi trvdng hop bét loi, thay vi thir tirng Live Load dé tw dong hoa viéc nay.

t6 hop bang tay.
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I B6n nhém cau héi con lai — mdi nhém mét cau chot

Nhéom Cau chét

Tai trong, dong dat Gio tTr]h cpi ap luc gié [é tai tinh IérJ mat don gio; gié dong ké& thém thanh phan dao dong
clia két cAu. Nha cao tAng & Pa N&ng thuwong phai tinh dong dat.

Khung, cot, vach Vi sao khung — vach thay vi khung thuan: vach cé dd cirng ngang rat Ién, khéng ché
chuyén vi dinh va léch tang.

Moéng Strc chiu tai coc Iy gia tri nhé hon gitra theo vat ligu va theo dat nén. Pai coc kiém:
cwong do coc trong dai, choc thing, cat, lun.

Céu thang Quy déi tinh tai vi ban nghiéng phai chiéu vé phwong ngang; hoat tai da nam trén hinh

chiéu bang. Console: thép chiu luc & I&p trén.

Bbn nhém nay da dwoc day k§ & Video 03, 06, 08 va 09. O’ day chi cadn nhé mét cau chét mdi nhém —
vi hoi ddng hoi dé kiém tra em c6 ndm ban chat, khong hdi dé bat hoc thudc.
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I Ba cau héi gan nhw chac chan xuét hién

Ba cau dwai day 1a ba cau chac chan bj hdi — khong phai ngau nhién, ma vi ching kiém ding
ba thi:

® Cau 1 — vé so do lam viéc ®) Cau 3 — vé cach lam viéc

Vi sao c6 m6 men am & gbi? Thép mii dé lam Em c6 kiém chirng két qua phan mém bang tinh
i tay khong? Bang cach nao?

gi?
®) Cau 2 — veé chat tai @ Video sau

Vi sao phai xét so’ dd hoat tai 6 c&, thay vi chat Video 12: Rubriq va quy dinh cl?a Khoa —
d‘éy toan san? thang diém chi tiét va cach tw cham trwdc khi
nop.

Q% Video 11 « Trinh bay va bdo vé db an 16/16



VIDEO12 e HUONG DAN DO AN TOT NGHIEP

RUBRIC & QUY DINH

Diém khoéng phai thir hdi ddng cho — d6 Ia thir em tw tinh dworc truéc khi ndp

Giang vién: Nguyén Phu Hoang

Khoa Ky thuat Xay dwng — Trwdng PH Sw pham Ky thuat, DH Ba Nang



I Ba muc tiéu — va vi sao rubric quan trong hon cam giac “lam tét”

© Doc rubric: biét méi tiéu chi doi gi, va minh

dang mét diém & dau. &2 B6n thir dé thiéu nhat
@ Nam tién do: bdn budi stra bai va nam giai Phiéu giao nhiém vu ban géc; phiéu
doan thiet ke. nhan xét cia GVHD; danh muc hinh va

a i R Y T bang biéu; tap phu luc riéng.
@ Nam quy cach ndp: kho giay, s6 ban V&, ¢ L ¢

canh &, tht tw trang, tiéu chuén.

Diém khong phai thr hdi ddng “cho”. D6 13 thir em tw tinh dworc trudic khi ndp, néu biét thang diém.

Q% Video 12 « Rubric va quy dinh ctia Khoa 2/14



I Bang 9.2 — Rubric chdm phan Két cau, thang 100 diém

Tiéu chi Diém Murc “xuét sac” doi hoi gi

1. Gidi phap & luan ctr 15 So séanh tir hai phwong an tré 1&n, luan ctr co sé liéu

2. Tai trong 15 B tinh, hoat, gio, dong dat; dung TCVN 2737 va 9386

3. Tinh san 20 N&i lwc, thép, véng va nit day da; cé déi chiéu tinh tay

4. Khung, cot, vach 20 B& tri thép dam cot; chuyén vi dinh va léch tang dat

5. Mdng 15 Strc chiu tai coc ding TCVN 10304; kiém tra dai va lun da
6. Cau thang, dam phu 5 DU ban thang, chiéu nghi, ciu tao géc gay

7. Trinh bay & bao vé 10 Bung quy cach; phan bién ty tin, c6 can ct

Téng 100 Toan bo khdi Két cdu — tirc 60% diém dod an

Mai tiéu chi con c6 mirc kha va trung binh. Chénh léch gitra “xuat sac” va “kha” & mot tiéu chi
la ba dén bén diém — du dé déi hang.
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I Ba tiéu chi phan héa manh nhat — ciing 1a ba cau héi “chét”

Trong bay tiéu chi, ba tiéu chi dwdi day chiém 55 trén 100 diém va |a chd hoi ddng hoi sau nhét:

@ Tiéu chi 1 — 15 diém @ Tiéu chi 3 — 20 diém @ Tiéu chi 4 — 20 diém
Luén cwr gidi phap. Vi sao chon Déi chiéu tinh tay. Mot 6 san, Kiém tra tdng thé. Chuyén vi
hé ket cau nay, loai san nay, mot dam tinh lai bang tay dé dinh va léch tAng — hai con s6
phuwong an moéng nay — kém so kiém két qua phan mém. chirng minh ca hé dirng duoc.
liéu so sanh.

A L&i khuyén thye dung nhéat cda ca video

Ba tiéu chi nay chia déng trinh bay trwéc khi bi héi. Pwa ding ba slide &y vao phan bao vé, va hoi

ddng khéng con gi dé “dao’.
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I Piém rubric khong phai diém dé an — con mot phép nhan nira

®% Hai tang trong s6 @5 Mot phép nhan

Khoi Két cau chiém 60% diém do an, gom Diém c4p dd an = diém rubric x 0,60.
Khung than 35% va Nen méng 25%. Vi dy: rubric 80 diém = 80 x 0,60 = 48 diém
Thang 100 cla rubric la phan bd néi bé cua do an.

khdi 60% do: tieu chi 1-4, 6-7 thudc Khung
than; tiéu chi 5 (Méng) thudéc Nén méng.

Vi vay dirng so didm rubric v&i diém ctia mon
khac — chung khac thang.

&4 Rubric dung cho ai

Dung cho cé hai phia: sinh vién tw danh gia trwéc khi ndp, va giadng vién chdm théng nhét. Rubric la
ban dé xuat — Khoa c6 thé diéu chinh trong sé.
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I Sai héng chi mang: thuyét minh va ban vé khéng khép nhau

A Ba dang léch thwong gap

Ban vé thép ¢12 nhung thuyét minh ghi ¢10. Hoi ddng phat hién mét chd sai sé la mét

. R by - a
Bang “tdng cong” cong sai. d:qutt?anAc:r;J;o’ng twong trng — khong
Sé hiéu bang trong thuyé&t minh khéng triing sé phat ity mot cism.
hiéu trén ban vé.

93 D6 chiéu ba thwr nay la du

Puong kinh va sé lwong thép trén ban vé; sb hiéu bang va hinh gitra hai tai liéu; cac dong “tbng cong”
trong bang tinh.

Vi vay buéc ra soat chéo khong phai viéc lam cho dep. N6 1a buéc duy nhat chan dwoc I8i nay,
va né nam & giai doan 4 cta quy trinh.
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I B6n budi stra bai — méi budi c6 mét san pham phai mang vé

Bubdi  N&i dung chinh San pham mang dén / vé nha

1 Gioi thiéu chung; huéng dan tim, in, doc tiéu chuén; Chét tén dé tai; nhan nhiém vu
cach thé hién do an

2 Kiém tra va héi sinh vién vé tiéu chuén thiét ké; stra bai V& nha: thé hién ban vé

3 Tra 1&i cau hdi; stra bai V& nha: thé hién dd an, viét thuyét

minh

4 Tra 16i cau hoi; stva bai; ky chuyén giao cho GVHD Két  Hoan téat phan chuyén nganh

chu

A Hai méc khong dwoc truot

Budi 2 hoi ddng hai vé tieu chuén: khéng doc, khéng mang theo la méat diém ngay tir dau. Bubi 4 |a
méc ky chuyén giao — tré méc nay thi day chuyén phia sau tré theo.
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I Nam giai doan thiét ké két ciu — ban dé dwong di ctia ca phan Két cau

GD  Tén giai doan San phdm dau ra
0 Chuén bi, xac dinh div liéu dau Bang théng sb hinh hoc; bang thdng ké hoat tai; danh muc
vao tiéu chuan
1 Lén phuong an, thiét ké so bo Bang d&c trwng vat liéu; bang so bo tiét dién; méat béng két
cau
2 Phan tich va tinh toan chi tiét Bang ndi lwc; bang tinh va b tri cbt thép; két qua kiém tra
chuyén vi
3 Hoan thién thuyét minh va ban Quyén thuyét minh; bd ban vé két ciu
vé
4 Kiém tra, ra soat, chuan bj béo Slide béo vé; db an da ra soat
vé

Sinh vién nén dan bang nay lén twéng dé ludn biét minh dang & giai doan nao — va giai doan
sau can gi ti giai doan truéc.
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I Giai doan 4 — ché hay bj bé qua nhat, va ciing tén diém nhat

R4t nhiéu sinh vién nghi “xong ban vé la xong”. Giai doan 4 gdm bén viéc:

&3 Bon viéc cua giai doan 4

» Tuw kiém tra chéo thuyét minh véi ban
VE;

» Soat I6i chinh ta va dinh dang;

» Chuén bi slide bao vé;

> Luyén tap trinh bay.

A Cai gia caa viéc bé qua

Thuyét minh ghi $22 nhuwng ban vé vé ¢20 —
héi ddng phat hién ngay trong nam phut dau.

Giai doan 4 khong tao ra san pham ky thuat mai. N6 chi gite nhirng diém em da lam ra. Bé n6 la

tw tra lai diém.
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I Quy cach ban vé — nam con sé phai nhé&

Hang muc Quy dinh

Khé gidy A1 — 594 x 841 mm, ap dung cho tat ca ban vé

Sé lwong Téi thiéu 14 ban, ti da 18 ban, tuy quy mé cong trinh
Mat do nét Ty |& I&p day hinh vé dat 60% dén 70% dién tich to& gidy
DPuwong nét, chiv In mwc den; font ky thuat Arial hoac VNI-Helve

Khung tén Théng nhét theo mau ctia Khoa

B3 Ba c& chir trong khung tén

Tén dé& tai: chi in hoa dam cao 6 mm. Noi dung chinh: chir dam 4,5 mm. Ghi chu va ky hiéu: chi 2,5
mm.
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I Quy cach thuyét minh — canh 18, bia, va th tw trang bat buéc

&% Khd gidy va canh lé @ Thi tw trang — bat budc

A4, in hai mat. Font Unicode Times New Roman c& o To 16t tréng

13, dén dong 1,2. ] -

Lé: trén 2,5 — dudi 3,0 — tréi 3,5 — phai 2,0 cm. @ Trang ap bia

Danh sé trang & gitra, phia dudi. @ Phiéu giao nhiém vu (ban gbc)

@ Phiéu nhan xét cia GVHD
® Loicamon
® Muc luc

Bia cm’mg mau xanh dwong, chir ma vang. Gay in X R
du tén dé tai, tén sinh vién va khoa. @ Danh muc hinh, bang biéu

@ NOoi dung chinh

So dd tinh chi tiét va két qua ndi lwc xuét tir phadn mém phai dwa vao tap phu luc riéng (bia mém, in hai mét). Thuyét
minh chinh chi trinh bay phwong phap, cdng thirc va bang tém tét.
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I Sau tiéu chuan téi thiéu — va hai lwu y khi vién dan

M3 hiéu Tén tiéu chuan Dung cho

TCVN 2737:2023 Tai trong va tac dong Tinh tai, hoat tai, tai gio

TCVN 5574:2018 Két chu bé tong va bé tong cbt thép Tinh cbt thép dam, san, cot, vach
TCVN 10304:2025 Mong coc — Tiéu chudn thiét ké Strc chiu tai coc, thiét ké mong
TCVN 9362:2012 Nén nha va cong trinh Kiém tra nén, do lun

TCVN 9386-1:2025 Thiét ké cong trinh chiu déng dat T4 hop déc biét (bat budc)
TCVN 9386-5:2025 Dong dat — Phan 5: nén mong, két cau chiu luc Thiét ké méng, twong vay

Thanh phén gié déng da nam trong TCVN 2737:2023 — khong tra thém tiéu chuén gié riéng. Khi vién dan tiéu chuan
thi céng, nghiém thu (vi du TCVN 4453) phai xa4c nhan phién ban hién hanh trwéc khi ghi vao thuyét minh.

20 Meo nho

Tao mot thu muc riéng trén may (vi du dat tén TCVN_DATN) va tai vé tat ca file PDF tiéu chuan ngay ti dau. Khi méat
mang hodc dén han nép, khéng phai mat thoi gian tim kiém.
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I Phan Kién tric — 15% diém, va bd ban vé riéng ctia né

02 Ba con s6 Thanh phan ban vé Ty lé
; G M3t bing tdng thé 1/200 = 1/1000
Trong sb: 15% diém n. ° . .

e e d’e do ar M3t bang cac tng va mat bing mai 1/100 = 1/200
S0 lwong: 3-5 ban vé kho A1. Mt ding chinh va mat ding bén 1/100 = 1/200
Lich stra bai: khoang 3 tuan, dang ky Mat c&t qua sanh chinh hoc cau thang 1/50 + 1/100
va dén dung dia diém B6 mon thong Mét chi tiét kién tric (GVHD chi dinh) theo chi tiét

bao.

Phan thuyét minh Kién tric phai danh may vi tinh. Chi tiét kién truc do gidng vién hwéng dan
chon cho trng sinh vién — cé thé 1a cau thang, khu vé sinh, mat dirng, lan can hoac tam c4p.
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I Tw cham trwéc khi ndp — va hét hoc phan

Ba viéc, 1am trong mot budi téi, ddi dwoc vai diém:

®) Bwé'c 1 — cham theo rubric ®) Bwéc 3 — kiém ho so

LAy bang 9.2, tw cho diém tirng tiéu chi & muirc DU tam trang dAu theo thir tw bat budc chua?
kha — rdi tw héi can thém gi dé lén xuét sac. Bia, gay, tap phu luc ding quy cach chwa?

%) Buéc 2 — ra soat chéo @ Hét hoc phan

M& thuyét minh va ban vé canh nhau, d6i chiéu Mudi hai video da di hét mot quyén db an: tir
tirng con s0 thép, tirng sO hiéu bang. doc ban v& dén tw chédm diém.

Néu chi nhé dwgc mét cau cta video nay: diém nam trong thang diém, khéng nadm trong
cam giac.
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