BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC NAM CAN THO Déc 1ap — Tw do — Hanh phiic

PE CUONG HOC PHAN

1. Théng tin hoc phén
Tén hoc phan: Tin hoc ing dung- K§¥ thuit 3 ( Etabs)
Ma hoc phan: 0101000137
S tin chi: 2
Tong sb tiét quy chuén: 60 tiét

Phén bd thoi gian

2 o . A A 12 Tong thoi gian hoc
Tong thoi gian hoc cua sinh vién Gio trén 16p trén 16p va tu hoc
L = Ly thuyét L|T|P|O
T = Bai tap
P = Thuc hanh 0| 0 ]60| 0 60 + 60 =120
O = Thao luan/seminar

Loai hoc phén: Bit budc

Hoc phén tién quyét: Khong

Hoc phén hoc truée: Khong

Hoc phén hoc song hanh: Khong

Ngon ngir giang day: Tiéng Viét: M Tiéng Anh: o

Pon vi phu trach: Bo moén Xay dung, khoa Kién truc — Xay dung & Méi trudng.

2. Théong tin vé cac giang vién: Giang vién bd mén Xay dung, khoa Kién truc — Xay
dung & MGi truong.

3. Muc tiéu ciia hoc phan ( ki hiéu MT)
*V¢ kién thirc
MT1: Hiéu va trinh bay dugc mot cach hé thdng vé kién thirc va k§ ning phan

tich tinh todn cho mét cin nha nhiéu tang bang chuong trinh ETABS, phan tich, tinh toan
két cAu cong trinh nha nhiéu ting theo phuong phap phan tir hiru han.

MT2: Hiéu va nhén dién duoc quy trinh thiét ké cho nha cao tﬁng, Ivra chon dir liéu
dau vao (tai trong, mo hinh két ciu, mé hinh vat liéu) phu hop voi cong trinh cu thé.
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“Vé kj niing

MT3: Ung dung cac kién thirc caa hoc phan nham sir dung thanh thao cc cong cu
hd trg trong cic phan mém dé moé hinh két cdu ETABS va xdy dung bang tinh nhim xur 1y
cac két qua dau ra.

MT4: Biét phan tich va danh gia két qua cta chuong trinh tinh.
*Vé nang liwe tw chii va trach nhiém

MTS5: Van dung duoc nhitng kién thire phu hop di hoc dé giai quyét cac van dé vé
tinh toan két cdu cong trinh bang phwong phap phan tir hitu han ETABS, tao su yéu thich,
dam mé trong hoc tip sin sang giai quyét cac vin dé mai, thuc té vé tinh toan két cau cong
trinh.

MT6: C6 kha nang lam vi¢c doc 1ap va lam viéc nhom, c6 dao duc nghé nghi¢p
va c6 kha nang tu hoc, tu sang tao dé giai quyét cac cong vige, cac van dé trong hoc va
nghién ctru.

4. Mirc déng gop ciia hoc phan cho chuén diu ra ciia chwong trinh dao tao

Hoc phan déng gop cho chuan dau ra cta chuong trinh dao tao (PO) theo muc do

sau.:
0 = Khéng déng gop, 1 = Muec thap; 2 = Mikc trung binh; 3 = Mirc cao
MA | TEN Mirc do déng gbép ciia hoc phin cho CPR ciia CTPT
HP HP
Tinhoc | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9
o | e 0 0 3 0 2 2 1 1 0
= | dung-—
S | ky thugt | PO10 | PO11 | PO12 | PO13 | PO14 | POIS | POI6 | PO17
= 3
(98}
~ | (ETABS | 0 3 0 0 0 0 1 1
)

5. Chuén diu ra ciia hoc phéan ( CO)

Muc | CPR Néi dung CPR ciia hoc phin
tiéu cua Hoan thanh hgc phan nay, sinh vién dat CPR ciia CTPT
HP HP dugc:
Kién thirc
MT1 Trinh biy dwoc mot cich hé théng vé kién | PO2, PO3, POS5, PO6,
MT2 | co1 thie va ky ‘nén‘g phé}n tich tinh toan cho mot PO15
can nha nhi€u tang bang chuong trinh ETABS,
MT6 phan tich, tinh toan két cdu coéng trinh nha
nhiéu ting theo phwong phép phan tir hiru han.
MT1 Trinh bay dugc mot cach h¢ théng va nhan | PO2, PO3, POS5, PO6,
dién duoc quy trinh thiét ké cho nha cao tang,
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MT2 | CO2 |lua chon dir liéu dau vao (tai trong, mo hinh PO15
MT6 két cau, mo hinh vat liéu) phu hop véi cong

trinh cu thé.
MTI Hiéu va st dung thanh thao cac cong cy hd tro | PO2, PO3, POS5, PO6,
MT6 | coz | trong cic phan mém dé mo h%nh két cau PO15

ETABS va xay dung bang tinh nham xtr 1y cac

két qua dau ra.

Ky nang

MT3 Tinh toan, phan tich va danh gia két qua cia
MT4 | Cco4 | chuong trinh tinh, POS, PO6, PO11, PO15,
MTS5 PO17
MT6
MT3 Biét tinh toan két cau cong trinh bang phuong | PO5, PO6, PO11, PO15,
MT5 | CO5 phap phan tir hitu han ETABS, tao su yéu PO17

thich, dam mé trong hoc tap san sang gidi

quyét cac van dé méi, thuc t& vé tinh toan két

cau cong trinh.

Néang lwe tw chi va trach nhiém

MT1 Nhian thire duoc tam quan trong cua mon hoc | POS5, PO6, PO16, PO17
MT2 | cos tin hoc Ung dung —,k}?, thlrlé.t ETABS trong

viéc tinh toan thiét ké két cau cong trinh, tir do
MT5 kién tri hoc tép, yéu thich nghién cuu, giai
MT6 quyét cac vin d& vé tinh toan thiét ké két cau

cong trinh bang phuong phéap phén tir hiru han.
MT6 C6 nang lyc 1am viéc doc 14p va tinh than hop PO16, PO17
MT7 | co7 tac, chiu trach nhiém trong lam vi¢c nhom.

6. Noi dung nhém tit ciia hoc phin

Mon hoc trang bi cho SV nhing kién thirc co ban, quan trong, dé di sau vao giai quyét cac
van dé vé tinh toan két ciu cho cong trinh bang phwong phap phan tir hiru han. Mén hoc bao gdm
cac ndi dung sau:

- Phuong phap phan tir hitu han (PTHH)

- Lam quen v6i chuong trinh ETBAS VERSION 9.7.2
- Nhitng chu thich cho cac MENU

- Nhiing cong cu hd tro tao mo hinh

- Khai bao nhiing dic trung cho két ciu

- Dinh nghia céc loai tai va to hop
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- Biéu kién bién va két qua noi luc

- Nhitng tinh nang dac bi¢t cua ETABS

- Phén tir vach va hé truc toa do

- Nhitng van dé chung bé tong cdt thép

- Bai tap thuc hanh

- Bai tap goiy.

7. Phuwong phap, hinh thirc t6 chirc day hoc

Phwong phap, hinh Muc dich CDR cua HP dat
thirc t6 chirc day dwoc
hoc
Cung cap cho SV hé thong kién thirc nén
Dién giang tang cia moén hoc mdt cach khoa hoc, CO1. CO2. CO3
logic. ’ ’
Thong qua viéc giai dap gitta GV va SV | COl1, CO2, CO3
bam thoai, van dap | dé gidi quyét cac ndi dung kién thirc, bai CO4, CO5, CO6
todn trong mon hoc.
Giap cho SV ap dung cac kién thic vao | CO4, CO5, CO6
viéc giai cac bai toan vé két cdu cho cong CO7
Bai tap trinh, tir 46 ndm viing kién thirc d3 hoc va
phat trién kha ning ty hoc va hop tac hoc
tap gitra cac sinh vién.
Giup nguoi hoc ting cuong nang lyc tu | CO1, CO2, CO3
Nghién ctru bai hoc | N10¢ tw nghién ciru, it ra ket lugn. CO4, CO5, COB,
CO7

8. Nhiém vu cia sinh vién

Sinh vién tham gia hoc phan nay phai thyuc hién:

- Chuyén can: Di hoc diing gid, nghe giang, phat hién van d&, néu cac ciu hoi, tham gia
thao luan, va dam bao du tdi thiéu 80% s6 gid 1én 16p 1i thuyét, chuan bi, doc trudc gido trinh;

hoan thanh céac bai tap dugc giao.

- Bai tap: nghién ctru, doc gido trinh, tai li¢u tham khao, va lam cac bai tap, tham gia giai

va sua bai tap trén

Tu hoc, ty nghién ctru & nha nhing van dé da dugc nghe giang tai 16p, va nghién ctru giai

cac bai tap trong sach va bai tap giang vién cho.

9. Pinh gia két qua hoc tap ciia sinh vién

9.1 Thang diém danh gia

Str dung thang 10 diém cho tit ca cac hinh thirc danh gia trong hoc phan.
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9.2 Hinh thic, tiéu chi danh gia va s6 trong diém

TT Hinh | Trong Tiéu chi danh gia CPR ciia HP | Piém
thiee | s6 (%) toi da
+Tinh cha dong, mac do tich cuc COl1, CO2,
Chuyén 10 cljuén bi bé‘l‘ va tham gia cac hoat CO3, COA4,
| cin dong trong gio hoc COs, CO6, 10
CO7
+Thoi gian tham du budi hoc bat COl, CO2,
0 budc, ving khong qua 20% sb tiét hoc. |  CO3, CO4, 0
Tuy sb tiét ving, GV quyét dinh s6| CO3, CO6,
diém theo ty 1€ Véng CO7
*Sinh vién lam 1 bai kiém tra c4 nhan. COl1, CO2,
Thuing _Tiéu chi d4nh gi4 bai kidm tra (giang | O3> €O%
o A A 2 CO5, CO6,
2 xuyén 30 vién néu cu theé)
*Céc bai bdo cdo nhom hodc seminar co7
hodc bai tap 16n theo quy dinh cua 10
giang vién phu trach giang day.
-Tiéu chi danh gia bai bao cdo,
seminar, bai tdp 16n (giang vién néu
cu thé)
+Thi két thac hoc phan COl1, CO2,
3 | Thikét | 50 |+Hinh thic thi: Thi thuc hanh €03, CO4,
thic HP CO5, CO6,
+Tiéu chi danh gi bai thi: theo dap 4n 10
., n A CO7
cua giang vién ra dé

10. Hoc li€¢u

10.1. Tai liéu hoc tap

[1] Nguyén Khanh Hung — Nguyén Héng An — Nguyén Ngoc Phuc, 2012, Thiét Ké Két
Cdu Céng Trinh ETABS 9.7.2 Tdp 1, NXB Pai Hoc Qudc Gia TP. Hd Chi Minh; (Sach c6 trong

Thu vién DH NCT)

[2] Pham Quang Hién — Tran Tuong Thuy, 2014, Thiét Ké nha cao tang véi ETABS, NXB
Thoi Pai; (Sach co6 trong Thu vién BPH NCT)

10.2. Tai liéu tham khao:

[2] Pham Quang Hién — Tran Tuong Thuy, 2014, Thiét Ké Nha Cao Tang Véi ETABS,
NXB Thoi DPai; (Sach c6 trong Thu vién BPH NCT).

11. Noi dung chi tiét ciia hoc phin

Tuan

Noi dung

Tai liéu

CDR ciua HP
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Chuwong 1. Kién thirc co sé (3 tiét)

1. Phuong phép phan tir hitu han (PTHH)
1.1. Khai niém phuong phap phan tir hitu han
1.2. Mot s6 ham xap xi cho bai toan 1 chiéu
1.3. Cac dang phan tir thanh
1.3.1 Thanh chiu kéo — nén doc truc
1.3.2 Thanh chju uén ngang phang
a. Thanh hai du 1a nat cing (N-N)

b. Thanh dau trai 13 khop, dau phai 1a nat
cung (K-N)

c. Thanh dau trai 1a nGt ctng, dau phai la
khop (N-K)
d. Thanh hai dau 1a khép (K-K)
1.4 Ma tran do cimg va vécto tai ctia phan tir thanh
1.4.1 Thanh chiu kéo — nén doc truc
1.4.2 Thanh chju ubn ngang phang
a. Thanh hai du 1a nat cing (N-N)

b. Thanh dau trai 1a khép, dau phai 1a nat
cung (N-N)

c. Thanh dau trai 1a nut cing, dau phai 1a
khép (N-K)
1.4.3 Thanh dan phang
1.4.4 Khung phing
a. Thanh hai du 1a nat cing (N-N)

b. Thanh hai dau la nat cing, dau phai la
khép (N-K)

c. Thanh dau trai 1a khép, dau phai 1a nat
cung (K-N)

d. Ma tran chuyén truc cho hé khung phing
2. Vi du minh hoa
2.1 Vi du bai toan dam

A. DUNG PHAN MEM EXCEL HO TRO
TINH NOI LUC BANG PHUONG PHAP PHAN
TU HUU HAN

B. DUNG PHAN MEM ETABS DE TINH

[1] chuong 1
trang 05 dén
trang 80
Bai tap thuc
hanh trang 80
dén 86

COl, COe,
CO7
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NOI LUC
2.2 Vi du bai toan khung phang

A. DUNG PHAN MEM EXCEL HO TRO
TINH NOI LUC BANG PHUONG PHAP PHAN
TU HUU HAN

B. DUNG PHAN MEM ETBAS DE TINH
NOI LUC

3. Bai tap thuc hanh
Tw hoc tai nha

SV tu hoc, nghién ctru céc kién thirc trong chuong 1
SV vé lam bai thuc hanh chuong 1 [1]

SV doc truoc cac kién thirc trong chuong 2

Chuong 2. Lam quen v6i chwong trinh ETBAS

VERSION 9.7.2 (3 tiét)

1. Khoi dong chuong trinh ETBAS

. Ctra s6 chinh cta chuong trinh ETBAS

. Bong truong trinh ETBAS

. Luu file dir liéu

. M@ file dir licu

. Xuét file sang nhitng dinh dang khac

. Nhap file dit li¢u tir nhitng dinh dang khac
. Luu file dang Video

O o0 N O »n B~ W

. In hinh anh cta két cau

10. In két qua thanh file

11. Bang chtc ning cua cac biéu tuong
11.1 Thanh cong cu Main

11.2 Thanh cong cu Edit

11.3 Thanh cong cu View

11.4 Thanh cong cu Select

11.5 Thanh cong cu Frame and Line Assigns
11.6 Thanh cong cu Display

11.7 Thanh cong cu Draw

11.8 Thanh cong cu Snap

11.9 Thanh cong cu Point and Joint Assigns

[1] chuong 2

trang 87 dén
trang 100

COl, CO4,
COs5, CO6,
CO7
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11.10 Thanh cong cu Shell and Area Assigns
Tw hoc tai nha
SV tu hoc, nghién ciru cac kién thirc trong chuwong 2

SV doc trudce cac kién thirc trong chuong 3

Chuwong 3: Nhirng chi thich cho cac MENU (3 tiét)

1. Menu file

2. Menu Edit

3. Menu View

. Menu Define

. Menu Draw

. Menu Select

. Menu Assign

. Menu Analyze

O o0 9 N »n B

. Menu Display

10. Menu Design

11. Menu Options

Tw hoc tai nha

SV tu hoc, nghién ctru cac kién thirc trong chuong 3

SV doc truoc cac kién thirc trong chuong 4

[1] chuong 3

trang 101 dén
trang 111

COs5, CO6,
CO7

Chuong 4: Nhitng cong cu hd tro tao md hinh (3
tiét)

1. Tat md cac thanh cong cu hd trg
Phéng to, thu nho dbi twong (Zoom)
Di chuyén d6i twong trong khung hinh

Thé hién di twong trong khung hinh

A S

Nhirng thao tac chon va bo chon ddi tuong
Chon dbi twong 1a phan tir nat (Joint)

Bo chon ddi trong 13 phan tir nat (Joint)
Chon dbi twong 14 phan tir thanh (Frame)

Bo chon ddi trong 13 phan tir thanh (Frame)
Chon d6i twong 1a phan tir tim v6 (Shells)
Bo chon ddi trong 1 phan tir tAm vo (Shells)

6. Cong cu dung dé vé&

[1] chuong 4

trang 112 dén
trang 145

COl, CO4,
COs5, CO6,
CO7
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6.1 V& phan tir nut (Point)
6.2 V& phan tir thanh (Lines)
A. V& phan tir ddm
B. V& phan tir cot
6.3 V& phan tir dang tAm (Area)
6.4 V& phan tir tudng cung (Véch)
6.5 V& mat cit dinh nghia (Elevetion Definition)
6.6 V& kich thuéc doan thing (Dimension Line)
6.7 Xoéa phan tir thanh, tim (Delete)
6.8 Lam sach man hinh (Refresh Window)
7. Céng cu nhan ban phan tir
7.1 Nhén ban phan tir theo tuyén tinh (Linear)
7.2 Nhén ban phan tir theo cung tron (Radial)

7.3 Nhan ban phan tor ddi ximg qua mit phing
(Mirror)

7.4 Nhén ban ddi trong theo tng (Mirror)
7.5 Chén thém tdng méi vao md hinh (Insert Story)
7.6 Xoéa tang tir md hinh (Delete Story)
8. Chia nho phan tir
8.1 Chia nho phan tir thanh (Devide Lines)
8.2 Chia nho phan tir tim (Areas)
8.3 Thém duong ludi di qua diém (Add Grid)
8.4 Danh lai tén phan tir (Relabel)
9. Ghép phan tir
9.1 Ghép phan tir thanh (Joint Frames)
9.2 Ghép phan tir nit ( Merge Joint)
9.3 Ghép phan tir tim (Merge Areas)
10. Xay dung cong trinh bang mé hinh v&
Tw hoc tai nha
SV tu hoc, nghién ctru céc kién thirc trong chuong 4

SV 6n lai cac phan chinh, quan trong vé cac kién
thure va bai tap va s€ kiém tra gitra ky

Kiém tra giira ky (3 tiét)

COl, CO2,
CO3, COA4,

461




*On lai cac phan chinh, quan trong vé céc kién thirc
va bai tap

*Kiém tra giira ky

COs5, COe,
CO7

Chuwong 5. Khai bao nhirng diic trung cho két cau (3
tiét)

1. Ddac tinh vat lidu
2. bac trung hinh hoc
2.1 Tiét dién chit nhat (Add Rectangular)
2.2 Tiét dién hinh tron (Add Circle)
2.3 Tiét dién hinh xuyén (Add Pipe)
2.4 Tiét dién chit I (Add /Wide Flage)
2.5 Tiét dién chit L (Add Double Angle)
2.6 Pinh nghia tiét dién tong quat
2.7 Tiét dién thay ddi theo chiéu dai
3. Khai bao nhimng thong sé dung tinh thép
3.1 Dat trung vat liéu
3.2 bat trung hinh hoc
Tw hoc tai nha
SV tu hoc, nghién ctru cac kién thic trong chuwong 5

SV doc truoc cac kién thirc trong chuong 6

[1] chuong 5

trang 155 dén
trang 176

COl, CO4,
COs5, CO6,
CO7

Chuwong 6. Pinh nghia cac loai tai va t6 hop (3 tiét)

1. Dinh nghia cai loai tai
2. T6 hop tai trong
3. Gan cac dang tai trong
3.1 Gan tai trong cho phan tir nat (Joint/Point)
3.2 Gén tai cho phan tir thanh (Frame)
3.2.1 Gan tai tap trung
3.2.2  Gén tai phan bd déu hodc hinh thang
3.3 Gén tai cho cac phan tir tim vo (Shells)
4. Gén san cing (Diaphragm)
5. Gan gi6 dong cho san tuyét dbi ctng
6. Kiém tra cac gia trj tai trong di gan

6.1 D6i voi phan tir nat (Joint/Point)

[1] chuong 6

trang 177 dén
trang 198

CO2, COs,
CO6, CO7
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6.2 D6i v6i phan tir thanh (Frame)
6.3 D6i véi phan tir vo (Shells)
Tw hoc tai nha

SV tu hoc, nghién ctru céc kién thirc trong chuong 6

Chuwong 7. Piéu kién bién va két qua ndi luc (3 tiét)

1. Diéu kién bién
1.1 Piéu kién bién 1a Gbi, Khdp, Ngam (Restrains)
1.2 Piéu kién bién 1a nut dang gbi 16 x0 (Springs)

1.3 Piéu kién bién gbi dan hoi (Springs) cho thanh|
(Frame)

1.4 Piéu kién bién gbi dan hoi (Springs) cho tim|
(Area)

1.5 Giai phong lién két (Releases)
2. Két qua ndi luc
2.1 Xem chuyén vi cta két cau
2.2 Xem biéu d6 ndi luc
2.2.1 Xem biéu dd noi luc phﬁn tir thanh
2.2.2 Xem gia tri phan luc tai phan tir ntt
3. Y nghia bang két qua
3.1 Xem két qua truc tiép trén man hinh
3.2 Xem két qua tir bang
Phin doc thém
1. Trang thai ing suét tai mot diém
2. Noi luc va Gmg suat phan tir Shell
Tw hoc tai nha
SV tu hoc, nghién ciru cac kién thirc trong chuwong 7

SV doc truoc cac kién thirc trong chuong 8

[1] chuong 7

trang 200 dén
trang 215

COl, CO3,
COs5, COe,
CO7

Chuong 8: Nhirng tinh ning diac biét cia ETABS
(3 tiét)

1. Tinh ning tiét dién va tai trong nhanh
2. Tinh ning Trim/Extend/Dam 4o (None)
2.1 Tinh ning cit mot phan d6i twong (Trim)

2.2 Tinh ning kéo dai doan thang (Extend)

[1] chuong 8

trang 222 dén
trang 233

COl, CO2,
CO3, CO3,
COe6, CO7
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2.3 Tinh ning tao dam (None)
3.Tinh ndng Auto mesh (Chia san 40)
4. Tinh nang chia nhé vach cung (Chia that)
5. Tinh nang thé hién sy 1éch truc
6. Tinh nang chon nhiéu phan tir (ép mat)
Tw hoc tai nha
SV tu hoc, nghién ciru cac kién thirc trong chuong 8

SV doc truoc cac kién thirc trong chuong 9

Chuwong 9: Phan tir vach va hé truc toa dé ( 3 tiét)

1. Phan tir vach cing (Wall) [1] chuong 9 COl1, CO2,
1.1 Géan tén cho phan tir vach cimg trang 235 dén €03, COs5,
CO6, CO7

trang 262

1.2 Pinh nghia tiét dién va ct thép cho vach
cliing
1.3 Dinh nghia tiét dién dic biét tir CSISD
1.4 B4 tri thép cho tiét dién dic biét tir CSISD
1.5 Tao thém cac duong kinh thép
1.6 Vidu

2. H¢ truc toa do dia phuong cua thanh
2.1 H¢ truc toa do dia phuong cua thanh
2.2 H¢ truc toa d6 dia phuong cua tAm

Tw hoc tai nha

SV tu hoc, nghién ciru cac kién thirc trong chuong 9

SV doc truoc cac kién thirc trong chuong 10

Chwong 10: Nhitng vin dé chung bé tong cbt thép
(3 tiét)

Chuong 10: Bai tip thwe hanh (0 tiét)

BAI TAP THU'C HANH 1: Nha tang thap [1] chwong 11 | COIl, CO3,
1. Tinh toén tai trong trang 322 dén €05, COs,
trang 384 co7
2. Tinh toan noi luc g

Phin doc thém

BAI TAP THU'C HANH 2: Nha phd
SV vé nha lam bai tap thwe hanh 1 & 2
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Chuwong 11: Bai tip goi y (0 tiét)

BAI TAP GOI Y 1: Cong trinh ¢6 dwong cong
phirc tap

1. Phan mém Autocad
2. Phan mém Etabs
3. Tao thém tang
BAI TAP GOI Y 2: Twong xiy trén san
SV vé nha lam bai tdp goi y 1 & 2

SV tong két kién thirc va bai tap trong hoc phan tin
hoc tng dung - k¥ thuat 3 (ETABS) va tng dung vao
giai quyét cac bai toan vé tinh toan két cAu cong trinh,
va kiém tra két thuc hoc phan

[1] chuong 12

trang 385 dén
trang 392

CO3, CO3,
COe6, CO7

KHOA KIEN TRUC - XAY DUNG &

12. Co sé va thiét bj

Phong hoc voi suc chira khoang 60 sinh vién, c6 trang bi bang 16n, may chiéu, hé théng

khuéch dai am thanh va may tinh (tuong Gmg v&i s6 lwong sinh vién).

Gio vién tu trang bi may tinh ca nhan va cac cong cu hd tro khac.

MOI TRUONG
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