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l. KHAI NiEM CHUNG VE NHA CAO TANG

0 Nha cao tang tré thanh mot biéu twgng
~dién hinh cda nén van minh va tién bd
~ khoa hoc ky thuat.
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l. KHAI NiEM CHUNG VE NHA CAO TANG

‘a Mot cong trinh dwoc xem la nha cao
‘tang néu chiéu cao cta nd quyét dinh cac
diéu kién thiét ké, thi cong hodc sr dung
khac v&i nha thong thwong.




l. KHAI NiEM CHUNG VE NHA CAO TANG

UY BAN NHA CAO TANG QUOC TE:
Q Loai 1: 9 — 16 tang (H < 50m)
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KHAI NiEM CHUNG VE NHA CAO TANG

UY BAN NHA CAO TANG QUOC TE

Q Loai
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l. KHAI NIEM CHUNG VE NHA CAO TANG

UY BAN NHA CAO TANG QUOC TE:
Q Loai 4: siéu cao tang > 40tang (H >100m)




. KHAI NiIEM CHUNG VE NHA CAO TANG

Theo TCXD 198-1997: nha cao tang khi c6
chiéu cao > 40m.

Thiét ké két cau rat quan trong: kha nang
chiu lwc, bén virng, 6n dinh cho cong trinh.



KHAI NiEM CHUNG VE NHA CAO TANG

CAC YEU CAU KHI THIET KE NHA CAO TANG
2 Yéu t6 hinh khéi

a Tai trong: tai trong ngang

J
J
J

Han ché chuyén vi ngang

Nha cao tang phai c6 kha nang khang chan cao

Két cau chiu lwe phwong dirng va phwong ngang

(khung, vach, 16i ctrng) chon,bd tri hop Iy

a Giam trong lwgng ban than

0 C6 kha nang chju Itra cao, thoat hiém an toan

Q Mong phai phu hop



PHAN II
NGUYEN LY THIET KE VA CAU TAO



II. NGUYEN LY THIET KE VA CAU TAO
Khi thiét ké nha cao tang theo Tiéu chuan TK:
Q TCVN 2737-1995 — Tai trong va tac déng
QO TCXDVN 356- 2005
Q TCVN 198- 1997 nha cao tang- TKKCBTCT
0 TCXDVN 375-2006 thiét ké CT chju ddng dat
d

TCVN 229-1999 tinh todn thanh phan ddng
cua tai trong qgio.

Q TCXDVN 195-1997 nha cao tang- TK coc KN
Q TCXDVN 205-1998 tiéu chuan TK méng coc




II. NGUYEN LY THIET KE VA CAU TAO
GiAl PHAP KiEN TRUC
Q Tinh don giadn cla két cau
Q Kich thuwdc hinh khoi va mat bang nha

Ty |é giCra chiéu cao H va chiéu rong nha B
can han cheé.

QO Tinh ddi xbng

Mémen xoan phat sinh chd yéu do mét bang
nha khong doi xwng.



II. NGUYEN LY THIET KE VA CAU TAO
GiAl PHAP KiEN TRUC
Ty |é gira chiéu cao H va chiéu rdng nha B céan

han ché.
Loai két | Khong chan | Khang chan | Khang chan | Khang chan
cau khang chan cap<7 cap 8 cap 9
Khung 5 5 4 2
Khung - 5 5 4 3
Vach
Tuong 6 6 5 4
BTCT
KEét cau ong 6 6 5 4




II. NGUYEN LY THIET KE VA CAU TAO
GiAl PHAP KET CAU

J

d

bong nhat va lién tuc trong viéc phan bo do
clrng va cudng do cua cac cau kién
P clng clia cac cau kién chju tai ngang (cét,

vach, 18i,...) khdng ddi sudt chiéu cao, phai dong
truc

Bo tri lwdi cot sao cho céac nh|p dam gan bang
nhau. D6 clrng cac dam twong &ng voi khau dd
cua chung.

Khéng c6 cau kién thay ddi tiét dién dot ngot

Két cau lien tuc, lién khoi, bac siéu tinh cang
cao cang tot



II. NGUYEN LY THIET KE VA CAU TAO
So’ do khung: Nén chon khung doi xirng

i » L < Ly

Hinh 3.1 : Khung nhiéu nh;p
a. Nén chon ; b. Khong nén chon ; c. Bién phap khac phuc



II. NGUYEN LY THIET KE VA CAU TAO

So d6 khung: Tai trong dwoc truyén truc tiép va
nhanh nhat xuébng méng

Hinh 3.2 : Khéng nén chon Rhung hdng cét
a. Khong nén ; b. Bién phap khic phuc



Il. NGUYEN LY THIET KE VA CAU TAO
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Il. NGUYEN LY THIET KE VA CAU TAO
So d6 khung:
Khéng nén thiét ké khung théng tang

Y B o O 5
Hinh 3.3 : Khong nén chon khung théng tang



II. NGUYEN LY THIET KE VA CAU TAO

So do khung: Nén tranh thiét ké congson

Hinh 3.4 : Khong nén thiét ké cong son co dé vuon lon
a. Co thé thiét k€ céng son ngin
b. Khong nén thiét ké cong son dai



II. NGUYEN LY THIET KE VA CAU TAO
So d6 khung:

a) b)

B JO0OIOCOOGOMLODINNK 2D 2 3D N00

Hinh 3.5 : Tuong quan do cung giita c6t va dém khuny
a. Khong nén chon EJdam > FE.Jcot ;
b. Nén chon EJeot > EJdam.



II. NGUYEN LY THIET KE VA CAU TAO
So do khung:

v /




II. NGUYEN LY THIET KE VA CAU TAO

Bo tri vach:
QO Neén thiét ké cac vach gidong nhau, bd tri sao
cho tam clrng cua hé trung voéi tam trong luc.

Q Cac vach nén c6 chiéu cao chay suot tw
méng dén mai va co dd cirng khdng dbi trén
toan bd chiéu cao, néu co6 gidm, gidm dan tu
duwdi lén trén.

QO Khoéng nén chon vach co6 chiu tai I&n nhung
sO lwong it, ...

Q Khoéng nén chon khoang cach gilra cac vach
va khoang cach tir vach dén bién qua Ién



II. NGUYEN LY THIET KE VA CAU TAO
Bo tri vach:

Q Chiéu day >=200mm va >= 1/20 chiéu cao
tang.

Q BO tri cac vach cing, 16i cirng trén mat bang

dé tam khoi lwong (M) trung tam cng (R),
nhirng kho thire hién.



II. NGUYEN LY THIET KE VA CAU TAO
HE KET CAU THUAN KHIING-

a DO cwng theo phuong
ngang twong doi nhd

Q Chiéu cao nha (gi6 15
tang; ddng dat 10 tang)

d Chon moO hinh tinh toan
khung — san két hop:
San tuyét doi clerng trong
mat phang

Hotel Nikko 6 HN 17 tang — " }
khung chiu luc thuan tuy
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IIl. NGUYEN LY THIET KE VA CAU TAO
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II. NGUYEN LY THIET KE VA CAU TAO
HE KET CAU LOI
Q Cach bo tri 15i
O L&i co tiét dién kin hoac h&
Q Loilam viéc nhw mot thanh conson ngam voi
mong



II. NGUYEN LY THIET KE VA CAU TAO
HE KET CAU ONG

Q Céc cot bo tri day dac trén toan bod chu vi
cong trinh dwoc lien két voi nhau bang hé
dam giao nhau.

QO Diém han ché: can tr@ dén my quan codng
trinh.



II. NGUYEN LY THIET KE VA CAU TAO

HE KET CAU KHUNG - VACH CUNG

0 Kha néng chiu tai trong ngang rat tot, vach
cirng chu yéu dé chiu ngang >85%

Q Pat hiéu qla trong nha tr 20-40 tang

Q BO tri hé vach crng sao cho khoang CéCh”[l‘J’
tam cwng dén trong tam hinh hoc la bé nhat



II. NGUYEN LY THIET KE VA CAU TAO
HE KET CAU KHUNG - LOI (Ong)

QO Loai khung - 6ng: phia trong dang 6ng, xung
guanh bén ngoai la khung.

Q Loai 6ng 16ng: gdm nhiéu 6ng két hop voi
nhau.



II. NGUYEN LY THIET KE VA CAU TAO
TANG HAM

Tang dién tich sty dung

U

Gidm chiéu cao nha
Gidm chuyén vi ngang clia nha
Giam dao déng

O O 0O O

Tang 6n dinh vé lat



II. NGUYEN LY THIET KE VA CAU TAO
NGUYEN TAC VE CAU TAO
COT THEP
Q Cotdoc loai co go, co6 dd déo cao, £€=0.05
Q Co6t doc nhom Cll, Clll, cao hon
Q Cot dai nhom Cl, Cll
BE TONG
0 Phy thudc mirc o déo cla kétcau | — IV bé
tong co cap bén >=B20



II. NGUYEN LY THIET KE VA CAU TAO
CAU TAO COT THEP COT

CAU TAO COT THEP DAM

CAU TAO COT THEP NUT KHUNG

d
d
d
O CAU TAO COT THEP VACH, LOI CUNG



PHAN III

TAI TRONG TAC DUNG
NHA CAO TANG



lIl. TAl TRONG TAC DUNG NCTANG

1. CHON CHIEU DAY SAN NHA
QO San tuyét ddi cirng trong mat phang
- hs(cao ting) — hs(thép ting) X A

a = 1,04 — 1,26 (phu thudc sob tang)

0 Chon chiéu day san chu y: b6 tri cap &ng
lwe, bo tri dwong 6ng ky thuat

2. KICH THUO'C VACH:

h . >200mm:> i H

vach — tan
20 )



lIl. TAl TRONG TAC DUNG NCTANG
3. CHON SO BO KICH THUOC COT

Q Thuan khung: A = (1+1,5)N
R, + 1R,
2 Khung vach: cét hau nhw chi chiju tai
dirng N
A=
b +IURS

0 Tiet dién cot cé thé thay doi tir 3-4 tang
thay doi 1 lan.



lIl. TAl TRONG TAC DUNG NCTANG

4. CHON SO BO KiCH THUOC DAM
0 Chiéu cao dam:

1 1
e b, =| —— |h
" (8+16)| “ (2+3j"
* Im
¢ min w a 220m
cw< 25 £
min b = 220m

N ng falf e
Lol] max b T w e ; [ r
| b

Hinh 3.6 : Tiét dién cot va dam bétong coét thép




lIl. TAl TRONG TAC DUNG NCTANG

5. TAl TRONG DUNG
aQ Tinh tai
O Hoat tai: TCXD 2737-1995
Nha cao tang c6 xét dén hé so giam tai



lIl. TAl TRONG TAC DUNG NCTANG

6. TAl TRONG GIO

Q Thanh phantinh: W=W,. k. C

0 Thanh phan dong: cua gio tac dong lén
cong trinh (H>40m) la do xung cua van toc
gio va luc quan tinh cia cong trinh gay ra.
Xac dinh thanh phan dong cua gio Ung Vi
tu'ng dang dao dong.



lIl. TAl TRONG TAC DUNG NCTANG
THANH PHAN BDONG CUA GIO:

Q Thanh conson, c6 n diém

tap trung khoi lwong m
tai tam khoi lwong cua
trng tang

s

Hinlh A.] : So db tinh toén dong
luc tdi trong gio lén cong trinh



lIl. TAl TRONG TAC DUNG NCTANG

THANH PHAN DONG CUA GIO:
0 Khdi lwong tiéu chuan cla tirng san m:
TT + 0,5HT

aQ D6 clrng cua conson = dd cirng twong dwong
cua cong trinh that

QO Xac dinh céac tan s6 dao dong riéng cua cong
trinh

0 So sanh tan so f; véitan so gioi han f,

U

Néu f, > f, ké dén tac dung xung cda van toc gi6

O Neéuf, <f ké dén tac dung xung cla van toc gio
va lwc quan tinh cua cong trinh.



PHAN IV
TINH TOAN BANG PHAN MEM ETABS



IV. TINH TOAN BANG PMEM ETABS

1. Chon do’n vi
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IV. TINH TOAN BANG PMEM ETABS
2. Tao mo hinh két cau khung

(and Dimenzions [Plan) Stom Dimensions
{» Uniform Grid S pacing f# Simple Story Data
MNurnber Lines in & Direction |5— MNurnber of Stones |1E—
Mumber Lines in*" Direction |4— Typical Story Height I?-E—
Spacing in ¥ Direction |B— Batkorn Skory Height |32—

Spacing iny' Direction |3

{~ Cuzgtom Grid Spacing

" Cusgtom Stary Data |

[ itz
| | fM-mn -
Add Structural Objects (ﬁ
i i = s
1 [ ] [
N = ==
I—H—TI H—H—H o - (-
Steel Deck Staggered Flat Slab Flat Slab with Walfle Slab Twio Way or Grd Only
Truzs Permeter Beams Ribbed Slab

ak. | Cancel |




IV. TINH TOAN BANG PMEM ETABS
2. Tao mo hinh két cau khung

- ) Edit  Format
[arid Dimensionz [Plan]
] ] ] # Grd D ata
" Uniform Grid Spacing
GidID | Ordinate | Line Type | Wisihilty | Bubble Loc. | Grid Color
1 A 0. Prirary Shaow Taop
2 B 3. Prirary Shaow Taop
3 C 1E. Prirnary Shaw Top e
4 D 24, Prirnary Shaw Top e
] E 32 Prirnary Shaw Top e
G
7
{* Cuztom Grid Spacing 5
9
Grid Labes. . 10 | Units
Add Structural Objects ¥ Grid Data KN-m T
S— | — GidID | Ordinate | Line Type | Wisihilty | Bubble Loc. | Grid Color Dizplay Grids as
| | |'|I 1 0. Primary Shiow Left R ——
T T ||'I 2 8. Prirnany b Left
e . 3 1E. Primnary Shows Left B . .
I H I H H
4 24, Primary S how Leit D L_IJHidE & e el

Steel Deck Stagoer
Truz

[ Glue to Grid Lines

Bubble Size |'| 524

Reset to Default Calar |

O 00| == | O | O e | D | —

=
L

Feorder Ordinates |

] Cancel




IV. TINH TOAN BANG PMEM ETABS
3. Vé mo hinh khung

One Stary
.-'-‘«II Stnnes

||:|ne smry |GL[ BAL «||kMm |




IV. TINH TOAN BANG PMEM ETABS
4. Pinh nghia tinh chat co ly cua vat liéu

FES Monlimear v 7201 - LARD0Y -

Fil=  Edit \View | Define Draw Select  Assign  Anpalyze  Display Design  Options  Help
NP AL B et Propeties.. PRPLO W 34 G ar

e ;
won s I Frame Sections...
e Er IR A | B A e | I - ||
— €| == =$ Wallfslab/Deck Sections. .. £ *

E,. .
Link. P Lies. ..
h ink. Properties _

Frame Maonlinear Hinge Properties. ..

Diaphragms. ..

x Seckion Cuts, .. :“
s | E
. E Response Spectrum Functions. .. I
= @ Time History Functions., .. :_
[I.:L Skatic Load Cases. .. “
L/ l~J Response Spectrum Cases. .. ¥

Skatic Monlinear/Pushover Cases, ..
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IV. TINH TOAN BANG PMEM ETABS
4. Pinh nghia tinh chat co ly cua vat liéu

RN NNV TR T T I T evaT AT e Tasnsseesey

wmateral Property Data

M aterial Hame BT 400
Type of Material
{* |zotropic (" Orthotropic

Analpziz Property Data
Mazs per unit Yolurme |257
Weight per unit Wolume |257
Moduluz of Elasticity Im
Poiszon's Fatio |EIE7
Coetf of Thermal E zpangian IW
Shear Modulus IW

Dizplay Calor

Color

Type of Deszign

Concrete - |

Dezign

Dezign Property Data (58110 57)

Conc Cube Comp Strength, fou W
Bending Reirf. Vield Stress, [y |383280.
Shear Reinl. vield Stress, fys 304500,
| Lightweight Concrete

Ii

Cancel |




IV. TINH TOAN BANG PMEM ETABS

5. Pinh nghia dac trung hinh hoc
o —— I

Rectangular Section 1

Section Hame

Fropertiez Fraperty Modifiers kd aterial
Section Properties. . | Set Modifiers... | |ET4':":' "|
Dimensions

Depth [13] 0= : "2 -
width [12) [T —
Juite N I
L - L -
Concrete | | |
Reinforcement... Display Color |_

TR TN TN IRIIITIT TR TR T v v eI IvIvTIILIILNT]

= ' .
+++++
L




IV. TINH TOAN BANG PMEM ETABS
Pinh nghia dac trung hinh hoc

D.

FETEEETTVITIIT IV ITRT IR R ITATATRTIRNINT

Hectangular Section

Froperties

Section Hame

Section Properties... |

Property Modifiers

-

[C700<70]

Set Modiiers... |

b atenal

ET400 '-'|

Dimenzions

Depth [£3]

Width [t2 ]

Caoncrete

T
T

Reinfarcement. ..

Ok

28]
L

Crizplay Color

Cancel |

o




IV. TINH TOAN BANG PMEM ETABS
5. Pinh nghia dac

ral

Sections

trung hinh hoc

fr

DECKT
PLANE
=180
5200
3220
5300
sLABT
Y200
Y250
300

wall’SlabSection 1

Section Hame

M aterial BT400 |
Thickness
M embrane |D.35
Bending 0.35
Type
f¢ Shel  Membrane  Plate
| Thick Plate

Load Digtribution
| Uze Special One-w'ay Load Distribution

Set Modifiers. . Dizplay Color .

k. Cancel |




IV. TINH TOAN BANG PMEM ETABS
5. Dmh nghla dac trung hinh hoc

li i I!iii iliiiiiiiii i i iii! |i!| "lq Wallrslab Section 1

Load Distribution
| Usge Special One-w'ay Load Distribution

Set Modifiers.. Diizplay Calar I_

] Canicel |

.
P
-
[
: sections
- |
: DECKT ’ Section Mame 5200
PLAMET
[
i 5180
- : =
e S50 A M aterial BT400 |
5300
= SLAET Thickness
W00
E W2R0 Membrane |D.2
[ ﬁggg Bending |EI.2
[
— Wa00
[ Type
P
- f# Shell 1 Membrane " Plate
-
- | Thick Plate
a
[ ]
=
[ ]
[
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[
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IV. TINH TOAN BANG PMEM ETABS
6. Gan dac trung hinh hoc — tiét dién
Piéu chinh mo hinh tinh toan

[ K

Edit “iew Define Draw  Select | Assign  Analyze  Display Design  Cpkions  Help

V.

= M o3d PR OEE o e
k I='*, Frarne Section, ..

1= Frame Releases/Partial Fixity, ..
Moment Frame Beam Type. ..
, ﬁ End (Length) Offsets, ..

Insertion Paint. ..

Frame/Line Loads

E Frarme Qutpuk Stations, ..
E Local Axes. .,

Clear Display of Assigns Frame Property Modifiers. ..

“0 Group Mames. ..

Capy Assigns Tension/Compression Limits, ..
Link Properties. ..

Frame MNonLinear Hinges. ..

Pier Label. ..
Spandrel Label. ..

AL Line Springs. ..

i Additional Line Mass...

Aukomatic Frame Subdivide. ..



IV. TINH TOAN BANG PMEM ETABS
7. Pinh nghia loai tai trong
Chi khai bao tinh tai (TT) va hoat tai san (HT)

.
Define static Load Case Names

Loads Chck, Ta:

Self Weight Auto
Load Tupe bultiplier Lateral Load Heilileny Loz

HT LIVE Rl | B4 Modify Load

|TT DEAD ‘1.1 ‘

Delete Load

Q.

Cancel




IV. TINH TOAN BANG PMEM ETABS
8. Gan tai trong TT (tuong, I6p cau tao

san), hoat tai HT

e T

fssign  Analyze  Display  Design  Options  Help

2 M 3d PiE e g 4 I
[

Erame/Line
Btler, I~ & -

L

Frame/Line Loads

98l Pjchributed. .

F
a Group Names. .. ﬂ.= Temperature, ..

Clear Display of Assigns Qpen Structure Wind Parameters. ..

Copy Assigns

it

TR |

Load Case Hame | TT j

Load Type and Direction Optiong
" Add ta Exizting Load
« Forces  { Moments R (e
{* HReplace Existing Loads
Direction | Gravity j

" Delete Existing Loads

Trapezoidal Loads
1 & 3 4

Distance |0, 0.25 075 1.
Laad . 0 0 In

{+ Relative Distance from End-| " Absolute Distance from End-|

Irifarm Load

Load ||:|. Ok |

Cancel




IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan s6 dao déng
Khai bao khoi lwong tham gia dao déng

™ ETABS Monlinear v9.7.1 - CANTAVIL 12-12

Eile Edit Miew | Define Draw Select  fAssign  Analyze  Display  Design  ©Options  Help
O |5 [FE. Material Properties. .. @@ ®e M 2drR e o e

Gl .
w o = T Erame Sections. ..
WoaEe TR £ Ble? || - &-
N el %2 wall/Slab/Deck Sections. .. E @ [EL i~ = :

3 Db B -

Frame Monlinear Hinge Properties. ..

Diaphragms. ..

H‘ Seckion Cuts...
. E Response Spectrum Functions. ..
= E Tirne History Functions. ..
BL static Load Cases...
B |~ Response Spectrum Cases, ., .

Skatic MonlinearPushover Cases. ..

b e i )

PHrfi bbb st rd i b i d 1
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IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan s6 dao déng
Khai bao khoi lwong tham gia dao déng

Define Mass Source

Mazs D efinition

(" Fraom Self and Specified Mazz
{o From Loads
(" From Self and Specified M asz and Loads

SRR

Define Mazs Multiplier for Loads
Load Fultiplier
=1k
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bl dify
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[v Lump Lateral Mazz at Story Levels

QK. Cancel




IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so6 dao déng
Khai bao san tuyét dbi cirng

ANTAVIL 12-12

Select | Assign  Apalvze  Display  Design Ophions  Help

g & loinkPaint e MW o3d PR RS gy e
I — Tl — --— - == - E
shelllarea 3 é’ﬁ wallfSlabfDeck Section. .. = - i

Joint/Point Loads » (9] cpening.., JEIﬂ E

Diaphragms...
, 1&: Local Axes. ..
Shell Stiffness Modifiers. ..

Shellfarea Loads

“0 aroup Mames. ..
00 Pier Label. ..

Clear Display of Assigns &= Spandrel Label. ..

Copy Assigns T2 Area Sprngs...

.;;';’a Additional Area Mass...

Area Object Mesh Oplions...

Auko Line Constraint., ..




IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so6 dao déng
Phan tich dong Iwc hoc

1 - CANTAVIL 12-12

Draw  Select  Assign | Apalvze  Display  Design Oplions  Help

‘:? % b Set Analysis Cptions, ..
iZheck Madel. ..
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IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so6 dao déng
Phan tich dong Iwc hoc

1 - CANTAVIL 12-12

Draw  Select  Assign | Apalvze  Display  Design Oplions  Help
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IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so6 dao déng

N r N
Phan tich dong lwc hoc |
Building &ctive Degrees of Freedom

Full 30 =7 Plane Y7 Plane Number of Modes 12

= Type of Analyziz
ﬁ {» Eigenvectors [ Ritz Wectarz

o o h -y a i i i

Eigent/alue Parameters

W e MUY W UZ W Rx Frequency Shift [Center] 0.

Cutoff Frequency [ adiuz] 0.
v Dynamic Analyzis | Set Dynan Fl=ffm Tallerermes 1.000E-07

[ Inchude P-Delta | Include Residual-Mass Modes
[ Sawve Accezs DB File Starting Ritz Vectors

| Lizt of Loads Ritz Load Yectors

0K | Canc

[ sddo |
L Remove |

Cancel




IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan s6 dao ddéng: Xem dang ddéng




IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so6 dao dong: Xem dang ddong
Vi ot 5 Pariod 0 781 smsany




IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so dao doéng

e —

| kodal Participating bazs Ratios

=

Mode Period ux uy Uz sSumUx SumlUY sumblZ RX

[ 2 12 2741463 1.5955 0.0352 0.0000 1.5955 0.0352 0.0000 0.0491

2 2657140 0.0005 F29175 0.0000 1.5963 28527 0.0000 29 2511

3 1947527 72,3548 00000 0.0000 .3.9511 F2.8527 0.0000 00000

4 0.599407 02739 0.0004 0.0000 42550 2853 0.0000 00000

5 0741149 0.0000 15 9896 0.0000 T4 2550 88.9426 0.0000 0.4259

G 0.549345 140392 00000 0.0000 ai5.2942 85.9426 0.0000 00000

7 0437411 01296 00000 0.0000 a8 4238 88.9427 0.0000 00000

g 0.346293 0.0000 52586 0.0000 ae 4238 84,2013 0.0000 020682

g 0.53115386 00274 0.00035 0.0000 a5 4512 84 2016 0.0000 00000

10 0.253635 20485 00000 0.0000 235000 84 2016 0.0000 00000

11 0222230 0.0136 0.0001 0.0000 935137 a4.2017 0.0000 00000

12 0213612 0.0000 1 6755 0.0000 935137 858772 0.0000 0.o102

1« | »

I Ok,




enter Mass Kigrdity

IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so dao doéng

Edit  Wiew
|Eenter M azs Rigidity j

Story Diaphragm Massk MassY XCM YCM CumMassy | CumMassY XCCM
STORY1S By 1157237 1157237 21.550 12.500 1157237 1157237 21.550

[ 2 STORY14 By 971 6510 971 6510 21.5391 12.528 1057 3747 1087 3747 21.405
STORY1S 1 994 2254 994 2254 21.500 12670 2051 5951 2081 5951 21.452
STORYT 2 By 934 5340 934 5340 21.500 12670 30761320 30761320 21 467
STORY By 994 9392 994 9392 21.500 12670 4071 .0712 4071 0712 21475
STORYMO [ 9396 4158 9395 4158 21 500 12671 06T 4871 06T 4571 21 480
STORYS [ 9938 6015 9958 5018 21 501 12675 BOGE 0559 BOGE 0559 21 484
=STORYSE By 1001 .149:5 10011495 21.501 12673 FOET 2354 TOEY 2354 21 456
STORNYT By 10041339 10041339 21.501 12673 g071 3723 a7y 3725 21455
STORYE By 10059456 10059456 21.501 12678 9077 3159 Q077 3159 21.454
=TORYS By 10090522 10090522 21.500 12675 10056.3951 100563951 21.491
STORY4 1 101 35,3855 101 35,3855 21.500 12672 11099.7565 110997565 21.491
STORYS By 1221.3516 1221.3516 21.500 12.521 123211385 1253211385 21.492
STORY 2 By 9154171 915,417 21.005 13143 13239.5556 13239.5556 21 455
STORY [ 1002 7352 1002 7352 21 936 13.080 14242 2903 14242 2903 21 4492




IV. TINH TOAN BANG PMEM ETABS
9. Xac dinh tan so dao doéng

EIMEN Widss RIZIamy

Edit  Miew
| Center M az= Rigidity j
Mas=sY ZCM YCM CumMassX | CumMassY XCCM YCCM XCR YCR
1157237 21.550 12.300 1157237 1157237 21 550 12.300 21 726 11 852
[ 3 971 6510 21.37 125248 1057 3747 1057 3747 2 408 12.504 2 509 11 529
Q94 2254 21.500 12670 2051 5981 2051 5931 21 452 12.583 21507 11515
94 5340 21.500 12670 30761320 30761320 21 467 12611 2 .507 11 500
994 9392 21 .500 12670 4071 .0712 4071 0712 2 475 12626 M 506 11 484
Q45 4159 21.500 12,671 SOGT 4571 SOGT 45871 21 480 12635 21 5086 11 468
993 6013 21.5M 12675 BOGE 0539 BOGE 0539 21 484 1264 21 506 11 4449
1001 1495 21.5M 12675 TOGYT 2354 FOET 2554 21 486 12646 21 508 11 427
1004 1338 21.5M 12673 gov] 3723 071 3723 21 488 12.649 21 508 11 403
1005 9436 21 .5M 12678 9077 31549 07731549 2 489 12653 2 506 11 374
10090522 21.500 12675 10056 3951 100863951 21 491 12,655 21507 11.339
101 3.3858 21.500 12672 110939 7369 11029 7369 21 491 12656 2 .507 11.305
1221 3516 21 .500 12.8M 12321 1385 12321 1385 2 492 12673 M 507 11 260
2154171 21.005 13.143 13239 5556 132395556 21 455 12705 21.504 11.211
1002 7352 21.936 13.080 14242 2908 14242 2305 21 492 12732 21 .5M 11178




IV. TINH TOAN BANG PMEM ETABS

9. Xac dinh tan so dao doéng

Mode Period Tan so f(1/s)
1 2.7415 0.3648
2 2.6571 0.3763
3 1.9478 0.5134
4 0.8994 1.1118
5 0.7411 1.3493
6 0.5493 1.8203
4 0.4874 2.0517
8 0.3463 2.8877
9 0.3119 3.2063
10 0.2536 3.9427
11 0.2222 4.4998
12 0.2136 4.6814




IV. TINH TOAN BANG PMEM ETABS
10. Xac dinh gio tinh va gié dong
TO HOP TAI TRONG DO TAI TRONG GIO

S 2
W = Wtinh + \ (deong,ij
|

W — tbng tai gio

Wtinh - g'é tTnh
W 4sng - 910 dONg ting vOi dang dao dong the |

s — sO0 dao déng tinh toan



IV. TINH TOAN BANG PMEM ETABS

10. Xac dinh gio tinh va gié dong

Static , Total wind force
. |Levels| component Dynamic component (Ton) (T)
stories (m) (Ton)
Y X X1 X2 X3 Y1l Y2 Y3 X Y

1 1.2 | 7.86 | 440 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 4.40 | 7.86
2 5 10.84 | 6.07 | 0.34 | 0.34 | 0.13 | 0.74 | 0.56 | 0.16 | 6.56 | 11.78
3 82 |10.62| 595 | 1.10 | 0.88 | -0.33 | 1.85 | 1.46 | 0.43 | 7.40 | 13.02
4 11.4 | 1252 | 7.01 | 210 | 1.67 | -0.40 | 3.54 | 2.60 | 0.64 | 9.72 | 16.96
5 154 | 1269 | 7.11 | 259 | 220 | -0.17 | 451 | 3.35 | 0.77 | 10.51 | 18.36
6 18.4 | 11.15| 6.25 | 251 | 213 | 0.00 | 435 | 3.43 | 0.92 | 954 | 16.77
7 214 | 1139 | 6.38 | 3.04 | 261 | 0.26 | 524 | 416 | 1.52 | 10.39 | 18.25
8 244 | 11.60 | 6,50 | 3.47 | 3.05 | 0.53 | 6.06 | 5.02 | 2.27 | 11.15 | 19.79
9 274 | 11.79 | 6.60 | 3.90 | 3.52 | 092 | 6.82 | 573 | 3.20 | 11.94 | 21.26
10 304 | 1197 | 6.70 | 421 | 392 | 1.30 | 7.38 | 6.53 | 4.25 | 12.60 | 22.70
11 334 | 1212 | 6.79 | 455 | 433 | 1.82 | 8.00 | 7.38 | 5.33 | 13.33 | 24.25
12 36.4 | 12.27 | 6.87 | 481 | 473 | 234 | 8.44 | 8.09 | 6.58 | 14.01 | 25.69
13 39.4 | 1241 | 6.95 | 498 | 510 | 2.74 | 882 | 880 | 7.75 | 14.59 | 27.08
14 424 | 11.70 | 655 | 3.78 | 423 | 291 | 6.85 | 7.23 | 7.14 | 12.93 | 23.95
15 45 548 | 3.07 | 0.18 | 0.82 | 1.71 | 1.13 | 1.35 | 1.71 | 4.97 | 7.93




IV. TINH TOAN BANG PMEM ETABS
10. Xac dinh gio6 tinh va gié dong: Gan TT gio

Define Static Load Case Hames

Loads Click To:
Self \Weight ALito
Load Tupe M ultiplier Lateral Load Add New Load

GIO, wND j 0 Uszer Defined j Madify Load

DEAD DEAD 1.1

LIVE LIVE 1] :

: User Defined tiodify Lateral Load. ..
GlOY WIND 1] Uzer Defined
Delete Load
ak.
Cancel




IV. TINH TOAN BANG PMEM ETABS
10. Xac dinh gio6 tinh va gio dong: Gan TT gio

y

o

Edit

UzerWind Loads on Diaphragms

Stary Diaphragm Fi Fv 1 #-0rd -Ord -t|
T15 03 279113 0. 0. 123.2519 35,0453
T14 0z 274.689 0. 0. J6.0519 35,0453
T14 03 274.689 0. 0. 123.2519 35,0453
T13 0z 270,34 0. 0. J6.0519 35,0453
T13 03 270,34 0. 0. 123.2519 35,0453
T12 0z 2B6.074 0. 0. J6.0519 35,0459
T12 03 2B6.074 0. 0. 1232519 35,0459
T11 0z 2B1.753 0. 0. J6.0519 35,0459
T11 03 2B1.753 0. 0. 123.2519 35,0455 J
TECH-T10 0z 382 8869 0. 0. 3h.4519 35,0455
TECH-T10 03 382 8869 0. 0. 1238519 35,0455
T10 01 a87.987 0. 0. 796519 35,0455
T9 01 3931083 0. 0. 796519 35,0455
Ta 01 398.2473 0. 0. 796519 35,0455
TECH -T7 01 403.4008 0. 0. 781764 35,0453
T7 01 408 5657 0. 0. 796519 35,0453
TR 01 413.73596 0. 0. 796519 35,0453
Th 01 418.52 0. 0. 79.6519 35.0453
T4 01 4241049 0. 0. 79.6519 35.0453
T3 01 4292528 0. 0. 79.6519 250433



IV. TINH TOAN BANG PMEM ETABS
11. Xac dinh tai trong déng dat
Gilra thang Mercalli va thang Richter

Thang Richter M Thang Mercalli MM

2 | I

3 1l

4 V-V
5 VI -VII
6 VII - VIl
/ IX - X
8 Xl - Xl



IV. TINH TOAN BANG PMEM ETABS
11. Xac dinh tai trong déng dat

SO PO VUNG NGUON DONG DAT GAY SONG THAN CO THE
ANH HUONG TOI VUNG BO BIEN VIET NAM

Ving nguy hiém nhat:

ddi hat chim Manila
(Manila Trench). Pong
dat M=8,2 ngay 26/5/2006
xay ra trén doi nay.

Kich ban: M=8,3, d6 cao
song than & Quang Ngai
khoang 5m, ¢ Nha Trang
khoang 2 m.

M=9,2, d§ cao song ¢
Quang Ngdi cd 10m,

& Nha Trang c¢& Sm.




IV. TINH TOAN BANG PMEM ETABS
11. Xac dinh tai trong dong dat TCXDVN 375-

2006

Xac din
Xac din
Xac din

U O O O O

N loai dat nén: 7 loai
Nty sO az /g

h hé sb tam quan trong v,

Gia tri gia toc dinh dat nén thiét ké a,
Xac dinh hé so Uhg xU’ g cua két cau



IV. TINH TOAN BANG PMEM ETABS
11. Xac dinh tai trong dong dat TCXDVN 375-
2006

T-S, CHART

a 0.1
\; 0.09 /
v)

0.08

0.07 -
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0.04

0.03

0.02

0.01
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—Design Spectrum T (s)




IV. TINH TOAN BANG PMEM ETABS
11. Xac dinh tai trong dong dat TCXDVN 375-
2006

T6 hop dong dat theo hai phwong
Xon = Xy +0,3X,

Xop = 0,3%y + X,

Xon = Xy +0,3Xy + 0,3X,

Xon = 0,3X, + Xy +0,3X,

U

I N



IV. TINH TOAN BANG PMEM ETABS

12. KHAI BAO TAI DPONG DAT

File Edit View | Define
N J Eﬁ [FE Material Properties. ..

l'-_r':[ Frarne Sections. ..

E Wwallfslab/Deck, Sections. ..

¥ E\E Link Properties. ..

Frame Monlinear Hinge Properties. ..

Draw  Select  fssign

o Ty | &

Ciaphragms. ..

Section Cuts. ..

E Fesponse Spectrum Functions. ..
M) Time: Histary Functions. ..

[i.;" Skatic Load Cases., ..
|~ Response Spectrum Cases. .,

Skatic Monlinear[Pushover Cases, ..

[ O

#dd Sequential Construction Case

DL | nad Combinations. .
#dd Default Design Combas., .,

4 H

Special Seismic Load Effects.

FY

@ Mass Source..,

analyze

Conyert Combos ko Monlinear Cases. ..

Display

Design

Cptions

Help

I~

Jehne Response spectrum Functions 1

k. I I I

Reszponge Spectra Choose Function Type to Add
PHOTE.
Chick. to:
Add New Funchion...
t odifu/Show Spectim...
Delete Spectum
k. Cancel
STORY7T
STORYG
STORYS

LTADYT



IV. TINH TOAN BANG PMEM ETABS
12. KHAI BAO TAI DONG DAT
Cerpore oo i

File Edit Format View Help Function Damping Ratio
0.0000 0.9013

0.1000 0. 8840 Function Hame |PHO ||:|.|:|5
0.2000 0, 8666

0. 3000 0. 8866 Function File Walues are:

0.4000 0. 8666

0.5000 0.B8666 File Marne " Fregyency vs Yalue

0.68000 0. 8666

0.7000 0.7428 (v ; Period vs Yalue

0. 8000 0.6500

0.9000 0.577 Header Lines o Skip |E|

1.0000 0.5200

1.1000 0.4727

1.2000 0.4333

1.3000 0.4000

"iew File

Function Graph

| | 0.0.0.0

Ok | Cancel |



http://i94.photobucket.com/albums/l99/hoangvantmb/0205-DefSpectrum5-1.png
http://i94.photobucket.com/albums/l99/hoangvantmb/0202-DefSpectrum2-1.png

IV. TINH TOAN BANG PMEM ETABS
12. KHAI BAO TAI DONG DAT

Response Spectru
Function Damping B atio
Function Hame |P'HEI 005
Funchaon File Walues are:

2 Browse...
File Mame Q " Frequency vz Walue

d:NEorkh2011.12.02 - no3 luong pentd. thosh1,

khai cao tanak. ban tink01. viet nams0101. xac f¢  Period vs Y alue
Header Lines to Skip ]
Convert to Uzer Defined Wiew File

Function Graph

Dizplay Graph | |

0k | Cancel |



http://i94.photobucket.com/albums/l99/hoangvantmb/0204-DefSpectrum4.png

IV. TINH TOAN BANG PMEM ETABS

12. KHAI BAO TAI DPONG DAT
Respunse Spectrum Function Definition

Function M arme Function Darmping B atio
|PHOTE 0.05

Define Funchion

Period Accelerat
Responze Spectra Chaa 0 e 5 EDBDEEEEra ion
' : Add
PHOTE, |5_p 0. . mEEE
ot o _ Modty |
Click i 05787
] ' Delete
0.1 05712 _ Dekte_|
| 0125 05675
E 015 0.5637
0175 05637
02 vlosexw v

Function Graph

Display Graph |

Cancel




IV. TINH TOAN BANG PMEM ETABS

KHAI BAO CAC TRUWONG HOP TAl

1) Tinh tai toan bo: TT

2) Hoat tai (chat day): HT

3) Gio phwong X (gio tinh+gi6é dong): WX
4) Gio XX (gidé tinh+gié dong): WXX

5) Gié phwong Y (gio tinh+gié dong): WY
6) Gid YY (gio tinh+gi6é dong): WYY

7) Pong dat theo phwong X: DDX

9) Pdng dat theo phwong Y: DDY



IV. TINH TOAN BANG PMEM ETABS

13. KHAI BAO TAI DPONG DAT

par v T - Khing B tiah dong da

Cefine  Draw  Select  Assign

. '€ Material Properties. ..
l'-_r':[ Frame Sections. ..

i E wyallfslabfDeck, Sections. ..

i E\E Link Properties. ..

Frame Monlinear Hinge Properties. ..

dnalyze

Djaphragms...

Section Cuts. .,

E Fesponse Spectrum Functions...
M) Time Histary Functions. ..

[i.;" Skatic Load Cases...

RV F.esponse Spectrum Cases. ..

Skatic MonlinearPushover Cases, .,

#dd Sequential Construction Case

ﬁE"'L Load Combinations. ..
#dd Default Design Combas..,

Conyert Combos to Monlinear Cases. ..
Special Seismic Load Effects..,

@7 Mass Source, .,

D=

Spectrum Caze Hame

Structural and Function D amping

005

D' amping

tadal Cormbination
(" CAC { 5RSS

—

Directional Combination

f* SR55

" ABS

" Modified SESS [Chinese)

" ABS [~ GMC

——

Input Responze Spectra

Scale Factor

i |PHOTE =] |1,
uz |PHOTE | |03

Uz | ﬂ |

Excitation angle

Dhrectian Function

Ecoentricity

Ecc. Ratio (&l Diaph.]

0.
Overnde...

Ovemde Diaph. Eccen.

Cancel

Spectrum Caze Hame

Structural and Function D amping

005

D' amping

tadal Cormbination
(" CAC { 5RSS

—

Directional Combination

f* SR55

" ABS

" Modified SESS [Chinese)

" ABS [~ GMC

——

Input Responze Spectra

Scale Factor

U1 |PHOTE = |03

Dhrectian Function

uz |PHOTE | 1.

Uz | ﬂ |
—_—

Excitation angle

Ecoentricity

0.
Overnde...

Cancel |

Ecc. Ratio (&l Diaph.]

Ovemde Diaph. Eccen.

[ ok ]




IV. TINH TOAN BANG PMEM ETABS
14. TO HOP TAl TRONG CHO NHA CAO TANG

o 1=TT+HT

o 2= TT+GX

e 3= TT+GY

o 4= TT+GXX

o 5= TT+GYY

e 6= TT+ 0.9HT+ 0.9GX
e 7= TT+ 0.9HT+0.9GY
e 8= TT+0.9HT+0.9GXX
e 9= TT+0.9HT+0.9GYY




IV. TINH TOAN BANG PMEM ETABS
14. TO HOP TAl TRONG CHO NHA CAO TANG

e 10= TT+0.7GX+0.7GY (sin45=0.7)

e 11=TT+0.7GX+0.7GYY

e 12= TT+0.7GXX+0.7GY

e 13=TT+0.7GXX+0.7GYY

e 14= TT+0.9HT+0.63GX+0.63GY

e 15= TT+0.9HT+0.63GX+0.63GYY

e 16= TT+0.9HT+0.63GXX+0.63GY

e 17=TT+0.9HT+0.63GXX+0.63GYY
(0.9sin45=0.63)




IV. TINH TOAN BANG PMEM ETABS
14. TO HOP TAl TRONG CHO NHA CAO TANG

e 18= TT+DDX
e 19= TT+DDY
o 20= TT+0.9HT+0.9DDX
e 21=TT+0.9HT+0.9DDY



IV. TINH TOAN BANG PMEM ETABS
15. PHAN TICH (ANALYSIS)

Choose Tables for Display
Edit

=[] MODEL DEFINITION [0 of 76 tables selected) Load Cases [Model Def )
+-[] Building Data Select Load Cazes... |

+-[] Property Definitions I af 3 Loads Selected
#-[] Load Dehnitions

+# ] Point Aszsignments

Load Cazesz/Combos [Results

+-[] Frame Assignments Select Cazes/Combios...
# [ Area Assignments E of 18 Loads Selected
+-[] Input Design Data

+[] Design Dverwrites todity/Show Options...
#-[] Optionsf/Preferences Data

+-[] Miscellaneous Data Options

BSRANALYSIS RESULTS [27 of 27 tables selected) [

+-Bd Displacements

+-[ Reactions

+-f] Modal Information

+-B Building Output

+-Bd Frame Output

+-Bd Area Output

+ @ wall Output Mamed Sets

+-B4 Objects and Elements S ave Named Set
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IV. TINH TOAN BANG PMEM ETABS
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15. PHAN TICH (ANALYSIS)
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IV. TINH TOAN BANG PMEM ETABS

16. KiEM TRA ON PINH TONG THE NCT
0 Khdng maét on dinh tong thé: G /G, >=1,5
Gy, - trong lugng cuc han

G, = 1,1G (G- trong lugng phan trén mat dat cua
ngoi nha)

0 GiOT HAN CHUYEN VI NGANG

0 Két cau khung BTCT : f/H < 1/500
0 Két cau khung - vach : f/H < 1/750
o Két cau tuong BTCT : f/H < 1/1000

Chuyén vi ngang f & dinh két ciu, H chiéu cao ctrinh



IV. TINH TOAN BANG PMEM ETABS

15. KiEM TRA ON PINH TONG THE NCT
Chuyén vi ngang & dinh két ciu

+-[] Options/Preferences Data
- Miscellaneous Data
=B ANALYSIS RESULTS [1 of 27 tables zelected]
=B Displacements
=B Dizplacement Data

=R T able: Point Dizplacements
] Table: Point Drifts
[ Table: Diaphragr C Digplacements

Foint Displacements

Story Point Load L Uy s

3 =STORY 13 133 ComBs 01976 0.0411 -0.0091

f=0.1976m



IV. TINH TOAN BANG PMEM ETABS
15. KiEM TRA ON PINH TONG THE NCT




IV. TINH TOAN BANG PMEM ETABS

15. KiEM TRA ON DPINH TONG THE NCT
0 KiEM TRA ON DINH LAT CUA CONG TRINH
M, /M, >=1.5

M_, - mdmen chong lat (hoat tai san lay 50%, tinh tai
lay 90%)

M, - MOmen gay lat
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V. TINH TOAN TiET DIiEN — COT THEP
1. TINH TOAN COT NEN LECH TAM XIEN
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V. TINH TOAN TiET DiEN — COT THEP

1. TINH TOAN COT NEN LECH TAM XIEN
Hinh dang vung bt chiu nén:
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V. TINH TOAN TIiET DIiEN - COT THEP

1. TINH TOAN COT NEN LECH TAM XIEN
SUr dung phuong phap gan ding dé tinh (dua theo
BS8110). Bién doi trudng hdp nén léch tdm xién thanh
léch tdm phang tucong duong.

Pl M=M;+m,M;h/b Pl M=M;+m,M;h/b
A i
M]— X M;= M, éﬁ
e O Bl e e (04
h=Cx b=Cx

{ {

~ Ne—Rbx(h, —0,5x)
b 0.4R_Z.,




V. TINH TOAN TiET DiEN — COT THEP
1. TINH TOAN COT NEN LECH TAM XIEN
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a, b, c, d. Mot s6 loai cOt tiét dién

khac nhau.
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1. TINH TOAN COT NEN LECH TAM XIEN
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1. TINH TOAN COT NEN LECH TAM XIEN
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1. TINH TOAN COT NEN LECH TAM XIEN
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V. TINH TOAN TiET DIiEN — COT THEP
1. TINH TOAN COT NEN LECH TAM XIEN
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1. TINH TOAN COT NEN LECH TAM XIEN
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1. TINH TOAN COT NEN LECH TAM XIEN
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V. TINH TOAN TiET DIiEN — COT THEP
1. TINH TOAN COT NEN LECH TAM XIEN

COT THEP CHU
(THEO MAT CAT COT S.131, S.132)
MAIN RE-BAR
(AGCORDING TO COLUMN SECTION $.131, $132)

cOT THEP GIA CUONG 216
| REINFORCED RE-BAR @16
54
A - A
. Y W
|72 7 77/ 7/ 7\ ]

CHI TIET DIEN HINH GIA CUONG COT THEP
COT GIAO VOI DAM SAN
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V. TINH TOAN TiET DIiEN — COT THEP
2. TINH TOAN VACH CUNG

MO hinh tinh toan: Cot thép dat trong vung
bién & hai dau vach chiu momen, luc doc gia
thi€t la phan bo déu trénll toan bo chiéu dai
vach. Q |

— |




V. TINH TOAN TiET DIiEN — COT THEP

2. TINH TOAN VACH CUNG
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Tinh toan c6t thép moi doan vach nhu ciu kién kéo, nén

dung tam
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2. TINH TOAN VACH CUNG
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V. TINH TOAN TiET DiEN — COT THEP
2. TINH TOAN VACH CUNG
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V. TINH TOAN TiET DiEN — COT THEP
2. TINH TOAN VACH CUNG
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V. TINH TOAN TiET DiEN — COT THEP
2. TINH TOAN VACH CU'NG
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V. TINH TOAN TiET DiEN — COT THEP
2. TINH TOAN VACH CUNG
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2. TINH TOAN VACH CUNG
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V. TINH TOAN TiET DIiEN — COT THEP

2. TINH TOAN VACH CUNG
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2. TINH TOAN VACH CUNG
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2. TINH TOAN VACH CUNG

MAT BONG BIEN HINH VACH W1 GITA TRUG F VA TRUC 64}




V. TENH TOAN TiET DIiEN — COT THEP
3. TINH TOAN COT THEP DAM
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3. TINH TOAN COT THEP DAM
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V. TINH TOAN TiET DIiEN — COT THEP
4. TINH TOAN COT THEP SAN
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XIN CHAN THANH CAM ON
QUY THAY CO, QUY HOC SINH — SINH VIEN
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