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TRUCNG DAI HOC VAN LANG
KHOA XAY DUNG

DPE THI, PAP AN/RUBRIC VA THANG DIEM
THI KET THUC HQC PHAN
Hoc ky 2, nam hoc 2023-2024

I. Thong tin chung

Tén hoc phan: | Két cau nha cao tang

M4 hoc phan: | DXD0371 S6 tin chi: | 02
M4a nhém 16p hoc phan: | 232_DXD0371_01,02
Hinh thuc thi: Tw luan Thaoi gian lam bai: | 90 | phat
Thi sinh dwoc tham khdo tai liéu: Co [J Khéng

Céch thirc ndp bai (Giang vién ghi rd yéu cau):
- Lam trén giay va nop lai

I1. Cac yéu cau caa dé thi nham dap &ng CLO
(Phan nay phdi phdi hop véi thdng tin tir dé cuong chi tiét cia hoc phan)

, ] Lay dir
S R . Trong so CLO Cau | biem ligu do
Ké[]gu Néi dung CLO Tlﬂlhtgil:ic trong thanh phan | héi | so lwong
danh gia (%) thiso | toi da | mirc dat
PLO/PI
) @) (©), (4) ) (6) @)
Phan tich ung xir
cac hé két cau chiu
luc khdc nhau la 0,5
(khung cung, khung 1b 0,5
giéng,q vach-khung, 1c 1,5
16i, to hop...) va . 2a 0,5
CLO2 | Thigt Kké cac cgu| T Iuan 30 b | o5 | THO¥M
kién chiu luc co ban 2C 0,5
(san, wvach, cat, 3a 0,5
dam...) cia NCT 3b 0,5
bang BTCT, két cau
thép.
Xic dinh thanh 3 | 15
: o 3d 0,5
thao céc !Oal\ tai 30 05
CLO3 trong, dac biét la j[:iu Ty luan 50 af 05 PLO7-M
trong ngang (gio, 3 PLO8-R
N Z p g 0,5
dong da,t) tac dung 3h 10
I1én hé ket cau NCT 3 0’5
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I11. N§i dung cau héi thi

Cau héi 1: (2,5 diém)

Hé két cau chiu tai trong ngang cua mot tod nha cao tang ¢ mat bang hé chiu lyc nhu Hinh
1, trong d6 str dung hé thdng san lién hop thép-bé tong. Anh/ Chi hay:

a) Néu sb tang cao hiéu qua téi da (0,5 diém);

b) Trinh bay wu va nhuogc diém cua hé két cau nay (0,5 diém)

¢) Phan tich tng xtr cua hé két ciu khi chiu tai trong ngang, v& hinh minh hoa. (1,5 diém)
Shear walls

Moment

I
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|‘:i:’/ frame beam
I
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1
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j_' — A
Composite \;5
Structural

metal deck

steel framing

Hinh 1 Mat bang két cdu chiu luc cho cau 1

Cau héi 2: (1,5 diém)
Céc cdng trinh ¢6 mat bang khong déu dan nhu Hinh 2. Anh/ Chi hay:

a) Phan tich dic diém khong déu dan cua tirng mat bang,
b) Cho biét nguyén nhan bét loi khi chiu tai trong ngang va
¢) Bién phap khic phuc ching.
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diaphragm:

e Vertical components of seismic-resisting
(c) system

Hinh 2 Céc mat bang két cdu khéng déu dan cho Cau 2
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Cau heéi 3: (6,0 diém)
Mot cong trinh nha gom 10 tang + tAng mai, c6 so do khong gian nhu Hinh 3a, mat bang chiu
luc nhu Hinh 3b, trong d6 Lx = 7,5m; Ly = 8,0 m; kich thudc nha 3Lxx4Ly = 24x30m, chiéu
cao mdi tang nha h =3,6m, téng chiéu cao cdng trinh tinh tir mat dat (cao do £ 0.000) 1a H =
39,6m (Hinh 3a). Biét cong trinh thudc thé loai nha van phong, dwgc xay dung tai phuong
Bén Nghé, quan 1, Tp Ho Chi Minh, véi gia thiét dit nén loai E. Hé két cau chiu luc bé tong
cot thép, cap déo trung binh DCM. Anh/ Chi hay tinh tai trong dong dat theo phuwong Y (huéng
mili tén trén Hinh 3b) tac dung 18n tam khéi lwong san mdi tang Fiy (Fiy, Fav,..., Fiov, Froof)
theo TCVN 9386:2012 [19]. Cong trinh dugc mo hinh nhu mét thanh cong-xdn gdom 11 khoi
lugng tap trung nhu Hinh 3c. Bao gom:
a) Cho biét wu nhugc diém cua hé thong két cau san (0,5 diém)
b) Chon so bo chiéu day san va kich thuéc dam cho céng trinh (0,5 diém)
¢) Xac dinh cac dic trung can thiét tinh toan tai trong dong dat nhu: tinh déu dan/khong déu
dan, gia téc nén thiét ké, hé s6 tam quan trong, hé s6 ung xt cua két cau va cac tham sb
mo ta pho phan tmg dan hoi cia nén dat. (1,5 diém)
d) Tinh chu ky dao dong co ban T1. Kiém tra diéu kién ap dung <Phuwong phdp tinh luc ngang
twong dwong> (0,5 diém)
e) Xac dinh khdi lwong cong trinh tham gia giao dong: M1, Mz,..., Mn va XM . Gia thiét
trong luong c4c tang (gom TLBT két cau san, dam, cot, cac bo phan phi két cau va hoat
tai tinh toan dao dong) nhu sau: ting méai Wieot = 2746,8kN, c4c tang tir 1 dén 10: W12, 10
=3727,8 kN (0,5 diém)
f) Tinh tung d6 phd phan Gng dan hoi thiét ké S¢(T1) theo phuong ngang (0,5 diém)
g) Xac dinh luc cat day Fp (0,5 diém)
h) Phan bé luc cit day 1én cao d6 céc tang, vé& hinh minh hoa (1,0 diém)
i) V& biéu d6 lyc cat day cho tai trong dong dat (0,5 diém)
Luu y:
Gia thiét cac chuyén vi ngang gang tuyén doc theo chiéu cao cong trinh
Két qua tinh toan can lap thanh Bang cho dé kiém soat.
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PAP AP VA THANG PIEM
Phan Noi dung dap an Thang | Ghi
cau héi diém | chu
Cau1l 2,5
a) M0 ta hé thong két cau: Shear wall + Steel rigid frames, thuoc hé 0,5
tuong tac vach — khung.
S tang cao toi da higu qua: 70.
b) Uu diém: Chéng lai tai trong ngang hiéu qua bang céch tao ra hé 0,5
thong twong tac khung- tuong chiu cat
Nhuoc diém: Han ché bé tri noi that bén trong do cac birc tudng chiu
Cit.
c) Khung thuan tdy ¢ chuyén vi do bién dang cat 1a chu yéu (shear 1,0
Phan mode, linear sway) trong khi véach thuan tdy thi ¢6 bién dang uén kiéu
tich nhu cong-xon (bending mode, parabolic sway). Khi két hop véch va
ung xu khung, chling s& tuong tac véi nhau dé bao dam sy twong thich vé
chuyén vi ngang.
Do véch bién dang udn gidng cong-xon nén né kha cung & tang dudi,
chuyén vi léch tang tai d6 s& nho hon phan nira ciia tang gan dinh nha.
Chuyén vi ctia vach tang rat nhanh & céc tang trén cling.
Khung cung thi lai c6 bién dang cit 1a chu yéu, chuyén vi tang phu
thugc vao gia tri lyc cét tai ting d6. Mic du so voi vach thi khung s&
c6 chuyén vi 16n hon & ting dudi va nho hon & tang trén, nhung
chuyén vi léch ting cua n6 thi lai phan b kha déu theo chiéu cao.
Khi khung va vach két hop véi nhau théng qua hé théng san thi tng
sut cat khong déu s& phét sinh giita khung va vach, hinh thanh nén
mot hé két cau kinh té hon. Su twong tac ndy lam gia ting do cang cua
hé vi khung s& lam giam chuyén vi cua véach ¢ céc tang trén trong khi
véch sé& can tro chuyén vi cua khung & cac tang dudi.
c) Ve — 0,5
hinh —
minh E:‘n““g
hoa | yjch =
cirng ‘
[ [ | /]
Cac luc
tu-ong / / / /
-
[ T
.
> -
-
— -
P -5
—— -
Hinh 3.64 Twong tic Viach - Khung
Céau 2 15
a) Hinh 2(a): khong déu dan vé mat hinh hoc 0,5

Hinh 2(d): khong déu dan Ve phan phdi d6 ctng
Hinh 2(c): khong déu dan vé mang cimg ngin
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b)

Bat loi khi chiu tai nang: Lam tam hinh hoc, tam khdi lugng, tam cimg
khong trung nhau, khi dao dong chiu tai ngang céng trinh dé bi pha hoai
do xoin.

0,5

Hinh (a): dung khe khang chan dé tach mdi mat bang thanh cac mit bang
chir nhat don gian.

Hinh (b): bé tri vach ctimg ddi xang qua tdm hinh hoc cta ngdi nha

Hinh (c): giam dién tich khoét 15, khi can thiét nén b tri 16 khoét dbi
Xng va co bién phap tang cuong do cing xung quanh cac 16 khoét nhu
giéng troi, thanh b, thanh may. .. dé dam bao vai trd mang cing ngang
trong Viéc truyén tai trong ngang vao céc ciu kién thang dang.

0,5

Céu 3

6,0

a) Néu

nhuoc
diém

Uu diém:

+  CO thé vuot nhip 16n

+  Tong trong lugng ding cua san nhe hon hé san phang
Nhwoc diém:

«  Van khu6n phtc tap hon so véi san khdng dam

« Chiéu cao hé dam san Ion

«  Tiang chiéu cao tang nha

«  CO thé phai tao 15 xuyén qua dam khi bé tri duong 6ng

0,5

b) chon
kich
thudc

Chiéu day san: Ds = L1/45 = 7,5/45 = 0,166m — Chon Ds = 170mm
Chiéu cao dam Db = (1/15+1/20)L = 533+400 — Chon Db = 400mm
Bé rong dam : Bb = (0,5+0,8)Db — Chon Bb=300

0,5

Step 1. Xdc dinh cdc dic trung tinh todn déng dit

(i) Cong trinh théa cdc tiéu chi déu dan theo mat bang va mat
dung. ‘ ‘ ’

(if) Cong trinh la van phong, chiéu cao 9+19 tang nén thugc cap

quan trong cap 1l (Phu luc E,F[19]), hé so tam quan trong » =

1,0;

Ta ¢6 dinh gia téc nén tham chiéu cho cdng trinh xay dung tai

qugn Binh Thgnh, TP.HCM: agr = 0,0853g (Muc 2, Phu luc H

[191);

(iv) Gia téc nén thiét ké cho cong trinh theo (6.20) : ag =
0,0853g%1,0 = 0,0853g , ,

(v) Hé khung thep chiu mémen, cap déo DCM nén hé so ung xu: q
=4,0 (Bang 6.16[3]) , .

(vi) Xdc dinh cac tham so mé ta cac phé phan wng dan hoi cho
loai dat nén E (Bang 6.20[3]):

Loai nén dat S Tz (S) Tc (s)
E 1,4 0,15 0,5

(iii)

TD (S)
2,0

1,5

d)

Step 2. Xadc dinh chu Ky dao dong co bdn T
Cong trinh ¢6 chiéu cao H=18m, nhd hon 40m, cho phép xdc dinh Ti
gdn diing theo (6.39[3]):
T, =CiH¥=0,075 x 39,6 ¥ = 1,184 (s)
Trong do: Cy= 0,075 vai khung thép chju mdmen; H = 39,6m.
Kiém tra diéu kién ap dung phwong phdp tinh lyc ngang tiwong
duong:

0,5
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T1=1,184 (S) <4Tc=4%0,5=2,0(S) & T1 < 2 (s) va cong trinh
thoa tinh déu din — Tinh déng dit theo phwong phdp tinh luc
ngang twong dwong.

e) | Step 3. Xdc dinh khéi lwong cong trinh 0,5
Khoi lirong (Mass) tang mai: Mg = Wa/g = 280 (kN.s¥/m)
Khoi lwong (Mass) san 1,2,3,...,10 : M1 = Mz =...= Mo = W12.10/g
= 380 (KN.s2/m)
Khoi lwong toan b cong trinh tham giao dao dong:
M = My + M2 +...+ Mio + Mroot = 160x10 + 120 = 4080 (kN.s%/m)
f) | Step 4. Tinh tung dj phé phdn ing dan héi thiét ké Sq(T1) theo | 0,5
phwong ngang
Tathdy : Tc=0,5(s) <Ti=1,314s <To=2,0s nén tung dj pho
thiét ké xdc dinh theo (6.36[3]):
( Su(Ty) = 4,822 7] =
q \T;
0,08539x1,4xi—(5)x 1,3'14 =0,0321g = 0,3153 (mm/s?)
va S4(Ty) = 0,0321g> ffxa, = 0,2x0,0853g = 0,017g (0K)
9) |Step 5. Xdc dinh luc cit day Fy 0,5
Fo = So(T1)*Mx A = 0,3153x4080x1,0 = 1286 kN
Trongdo : A=1,0do T, =1,184> 2T¢;
h) | Step6. Phan bé luc cit ddy Ién cao dj cac tang 1,0

Do dao dong co ban duoc tinh toan véi gia thiét cac chuyén vi ngang
ging tuyén doc theo chiéu cao cong trinh nén lyc dong dat phan phdi
Ién céc ting duoc xac dinh gan dung theo (6.47[3]):

Zpgmy

n=11
j=1 Z]m]

Fk=Fb

n=11

E Z]m] = Zimq + Z,1M, + -+ Z10Mqg + Z11Mqq
=1
= (3,5 + 7+... +35)x380 + 39,6x280 = 86328 (kN.m)

Két qua tinh toan trinh bay ¢ Bang 1.

Tang | z(m) | mc(kN.s¥m) | zame | Szumk | Fir (KN)
1 36 380 1368 | 86328 20,38
2 7,2 380 2736 | 86328 40,77
3 10,8 380 4104 | 86328 61,15
4 14,4 380 5472 | 86328 81,54
5 18,0 380 6840 | 86328 101,92
6 21,6 380 8208 | 86328 122,31
7 25,2 380 9576 | 86328 142,69
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8 28,8 380 10944 | 86328 163,08
9 32,4 380 12312 | 86328 183,46
10 36,0 380 13680 | 86328 203,85

11
(méi) 39,6 280 11088 | 86328 165,22
Tong=| 1286,37

)

Vé biéu do luc cdt day

/ > F,, = 16522 kN
>|F.,, = 203,85 kN
>|F,=183,46 kN

]
B

>|F,=163,98 kN

F,,=142,69 kN
F,=122,31 kN
F,,=101,92 kN
F,,=81,54 kN
F,,=61,15 kN
F,,=40,47 kN
F,,=20,38 kN

(a)

0,5

VE]I= ]65,22 kN
VE10= 369,07 kN
=552,53 kN

Vis = 715,60 kN
Vir = 858,3 kN
Vis = 980,60 kN
Vs = 1082,52 kN
Vg = 1164,06 kN
Vis = 1225,52 kN
Viy = 1265,99 kN
Vi = 1286,37 kN

(b)

Nguoi duyét dé

TP. Hé Chi Minh, ngay 25 thang 03 nam 2024
Giang vién ra dé

N

TS.Nguyén Hoang Tung

—
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