I/ DPAC TRUNG VAT LI EU:
CAp dé bén:

B25

PHU LUC TINH TOAN B E THU DAU

Thép> @l0 Mac thép:  CB300-V Thép <@l0 Méc thép: CB240-T
R,= 145 (kg/cnf) Rs= 2600 (kg/cnf) Rs= 2100 (kg/cnf)
Rt = 10.5 (kg/enf) Ry = 2600 (kg/cnf) Ry = 2100 (kg/cnf)
Ep= 300000(kg/cnf) E; =  2000000(kg/cnf) E; = 2000000(kg/crf)
w= 0.746 &= 0.639 &= 0.657
ag= 0.435 ag= 0.441
1/ THONG S O PIA CHAT:
S5 lieu dia chit : ZK-21
Chiéu day Yw ¢ c Ydn E
STT Tén bp
Z(m) (kN/m3) @) kN/m?) | (KN/m3) | kN/m?
Lop 1 11.60 16.9 14.12 17.7 6.90 3967
Lép 2 7.00 16.9 16.37 23 6.90 4899
Lép 3 9.50 17.30 16.68 29 7.30 6540
Lop 4
-Muc nwéc ngim xuit hién ¢ do sau so nit dat: -24.50 (m)
11/ Ch on sv bb tiét dién
* Kich thugc bé : (LxBxh)
=
In %
A 2|
-
[T L [l u |
+ Chidu dai I L= 48 (m)
+Bé rong k& B= 16 (m)
+ Chiéu cao 8 = 2.4 (m)
+ Chidu cao nrc nuge hg= 2.3 (m)
+ Chiéu day fan rép Ho= 0.12 (m)
+ Chiéu day fan thanh He= 0.25 (m)
+ Chidu day fan day Hy= 0.3 (m)
Vi chiéu sau chon bla : D = 2.4 (m) (day b dat trong bp dat Lép 1
IV/ T ai tr on
1.1 Tinh @i (DL) : Tai trong bin than Kt ciu phin mém ty tinh
1.2 Haat tai (LL ) : Tai trong xe LL = (kN/m)
1.3 Ap lic nudc (ALN ) Trong lrgng riéng éa nrgc Ya = 10 (kN/mS)
ALN = y4 X hy = 23.00 (kN/m?)
1.4 Ap ke dit (ALD) : Yoo = 18.00 (kN/m?®)

ALD = (H — Hay) X 1y
-Ta c6 & db tai trong nhr sau:

=

43.20 (kN/m?)

AP LUC PAT

\ AP LUC NUGC

=4




V/ Tinh sikc chiu téi cia nén dt:
Sic chiu ti cua dét nén :

Rt — my X my, N
i X(Axbxy+BxhXyy+Dxcp) = 535 (kN/m?)
Trongdo :
my: hé s diéu kién 1am viéc cia dét nén m = 1.1
my: hé s6 diéu kién 1am viéc aia cong trinh m, = 1
ke Hé s5 phu thudc vao phrong phép xadinh Cg Kic = 1
y. Dung tong aiadit dusi day méng Y = 6.90 (KN/m?)
vi: Dung tong trung binh ga dat trénday méng Vi = 55.23 (kN/m®)
¢,: Gia tii tinh toan @a géc ma sat trong by = 16.37 ()
A,Bva D : H sb phu thupc vaod A = 0.373
C = 2.484
D = 5.057
¢,: Tri tinh toan @a lyc dinhdon vi c = 23.0 (KN/m?)
VI/ Pé cirng 16 so quydéi:
Péy k& dugc xem nfw ban méng ném dé khai bio giai bing pHin mén cin khai bao va ganés 16 xo:
K=CXF;
Trongd6 : K 1adg cing 16 xo (kN/m)
C, la ke s nén
F 1a 1a vanganh hréng (m2)
RlC
C,= s =9907 (kN/m?)
Trongdé : R la src chu tai cua rén (KN/m?)
Sdg lun gia thiet:  =0.05 (m) < [Smax] = 0.1 (m) G B G
.
Vi tri Vanganh hrsng F (m?) | D6 citng 16 xo K (kN/m)
Bién géc 0.25 2477 ‘ by
— .
Bién gira 0.5 4954
- G B G
Giira 1 9907 bx
VII/ T $ hop tai trong:
Combo 1: DL x 1.1 +LL x 1.3
Combo 2: DL x 1.1 +1.1 ALD
Combo 3: DL + 1.1 ALN A
Combo 4: 1.1DL + 1.1ALD + 1.1ALN + 1.3 LL
Combo Bao = ENV ( Combol + Combo 2 + Combo 3 + Comig
VIII. B 4ng tinh toan va b tri cét thép:
1. Tinh thép bin thanh :
1.1 Noi luc ban thanh:
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Hinh 1-1a: M11min &n thanh Hinh 1-1b: M11max én thanh
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Hinh 1-2a: M11min &n thanh

Hinh 1-2b: M11max &n thanh
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3 trss iogram

AeaObiest 797
AreaElemert 797

value

4611008 KN-m/m

Hinh 1-3a: M22min &n thanh

3 s Digram

Hinh 1-4a: M22min &n thanh
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Hinh 1-3a: M22max dn thanh

3 Stress Diagrar
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Hinh 1-4b: M22max &n thanh
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1.2 Két qua tinh thép Bn thanh :
. M b h ag ho a £ A Chon thép Age n
(kNm) (cm) (cm) (cm) (cm) (cnf) (o) a (cnf) (%)
Mi1min 19.00 100 25 4.0 21 0.035 0.036 3.58 12 150 8.29 0.39
Ma2min 46 100 25 4.0 21 0.085 0.089 8.86 12 150 8.29 0.39
2. Tinh thép ban day :
2.1. Noi lyc ban day:
[ swesiogem x|
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Hinh 2-1: M11min an day
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Hinh 2-2: M11max bn day
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Hinh 2-3: M22min Bn day
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Hinh 2-4: M22max bn day
2.2 Két qui tinh thép bn day :
M b h A Chon thé A
Ban thanh & ho Yo a H g fion thép * -
(kNm) (cm) (cm) (cm) (cm) (cm) [ a (cn) (%)
Mi1min 10 100 30 4 26 0.85 0.012 0.012 1.48 12 200 6.50 0.2501191
Mazmax 24 100 30 4 26 0.85 0.029 0.029 3.57 12 200 6.50 0.2501191
3. Tinh thép kin nip :
3.1 Tai trong hin nép :
3.2 Két qui tinh thép bn rép :
M b h A Chon thé A
Ban thanh % o " o : s hon thép = u
(kNm) (cm) (cm) (cm) (cm) (cn) [0 a (cn) (%)
Mi1min 17 100 20 4 16 0.85 0.054 0.012 0.91 12 200 6.50 0.41
Ma2max 21 100 20 4 16 0.85 0.067 0.006 0.46 12 200 6.50 0.41




4. Tinh thép dm :

Thép dm M b h 3yt hy " a £ A Chon thép Age n
(kNm) (cm) (cm) (cm) (cm) (cnd) () n (cnd) (%)
Mg 2.32 20 40 4 36 0.9 0.0070 0.007 0.25 16 2 4.02 0.56
Manip 11 20 40 4 36 0.9 0.0030 0.003 0.11 16 2 4.02 0.56
- Kiém tra khi nang chu cit :
+Thépdai : @ 6 $ nhanhdai n = 2
Ryt = 10.5 (kg/enf)
Raw = 1700 (kg/cnf)
Beam \Y b h Ay h, - M thép Thépdai Agy Qbdmin Kiém
(kN) (cm) (cm) (cm) (cm) () S n (cn?) (kN) V)
D1 4,11 0 0 4 -4 0.9 CB240-T 6 200 2 0.56548664 0 not OK
5. Kiém tra 6n dinh cia nén dét;
- Piéu kign kiém traén dinh:
O max < 1.2R¢ = 642 (kN/m?)
O min > 0
Nai lwc xuét tir Sap:
TABLE: Joint Reactions
Joint OutputCasg CaseType F3 M1 M2 o o
Text Text Text KN KN-m KN-m e mn
2 B.combo4 | Combinatior] 17.20Dp9 0 0 0.027 0.029
3 B.combo4 | Combinatior] 16.55(4 0 0 0.027 0.029
4 B.combo4 | Combinatior] 16.14p7 0 0 0.02] 0.021
5 B.combo4 | Combinatior] 16.38[13 0 0 0.02] 0.021
6 B.combo4 | Combinatior] 19.34B2 0 0 0.02§ 0.02
7 B.combo4 | Combinatior] 11.63p1 0 0 0.01§ 0.01
8 B.combo4 | Combinatior] 8.19p1 0 0 0.01] 0.011
9 B.combo4 | Combinatior] 16.22)11 0 0 0.02] 0.021
10 B.combo4 | Combinatio 16.1715 0 0 0.02] 0.021
11 B.combo4 | Combinatio 15.82B2 0 0 0.02] 0.021
12 B.combo4 | Combinatio 15.9395 0 0 0.02] 0.021
13 B.combo4 | Combinatio 18.9p5 0 0 0.02§ 0.02
14 B.combo4 | Combinatio 11.3747 0 0 0.015 0.01
15 B.combo4 | Combinatio 18.1999 0 0 0.024 0.024
16 B.combo4 | Combinatio 23.7245 0 0 0.031 0.031
17 B.combo4 | Combinatio 26.13B7 0 0 0.034 0.034
18 B.combo4 | Combinatio 26.6375 0 0 0.035 0.03
19 B.combo4 | Combinatio 29.69B8 0 0 0.039 0.03
20 B.combo4 | Combinatio 29.4588 0 0 0.03§ 0.03
21 B.combo4 | Combinatio 34.13p8 0 0 0.044 0.044
55 B.combo4 | Combinatio 8.14B8 0 0 0.01] 0.011
56 B.combo4 | Combinatio 11.35p1 0 0 0.015 0.01
57 B.combo4 | Combinatio 11.62p3 0 0 0.015 0.01
58 B.combo4 | Combinatio 9.36B3 0 0 0.017 0.012
59 B.combo4 | Combinatio 9.27p4 0 0 0.017 0.019
60 B.combo4 | Combinatio 8.92p9 0 0 0.017 0.019
61 B.combo4 | Combinatio 8.6748 0 0 0.01] 0.011
62 B.combo4 | Combinatio 8.55p3 0 0 0.01] 0.011
63 B.combo4 | Combinatio 10.42P9 0 0 0.014 0.014
64 B.combo4 | Combinatio 10.23B8 0 0 0.013 0.01
65 B.combo4 | Combinatio 8.3041 0 0 0.01] 0.011
66 B.combo4 | Combinatio 8.5041 0 0 0.01] 0.011
67 B.combo4 | Combinatio 8.68f1 0 0 0.01] 0.011
68 B.combo4 | Combinatio 8.71p1 0 0 0.01] 0.011
69 B.combo4 | Combinatio 12.73p2 0 0 0.017 0.01}Y




TONG | 5621.708%
- Ténging xuét tai day:
Omax = 24.0  (kKN/m) < 1.2R°= 642 (0K
Oimin = 24.0  (KN/m?) > 0 (0K
6. Kiém tra IGn cho bé:
Béng két qud thi nghiém nén cd két cta cac 1op dét:
0.00 0.50 1.00 2.00 4.00 Duong cong nén lin (e)
0.80.
2 0.582 0.536 0.508 0.470 0.431] | 0s00
3 0.664 0.628 0.610 0.587 0561 | omo T
4 0200 —O— Series1
5 0,000 P(kGlcn?)
6 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450
(ng suit gay lan tai tim day khéi méng quy wérc :
0. =0p°-Zhy = 0.00 (kN/m?)
Trongdo :
o€ = 20.85(kN/m)
shy = 64.4 (KN/m’)
Chia chéu day bp dat thanh cacdp phan é cé b diy h<= (0,4 - 0,6)*B = 1.00 (m)
Ung suit do oy gay ra& d sau z K tir day khéi mong quy wec :
Oz 9= a, X og‘z:o
. . gl bt bt gl S.
Piém Lop dit 2(m) LB 22IB a, N I DA E :
KN/ | (kN | (kD) | (ki) (m)
0 2 0 3.00 0.00 1.00 0.00 64.40
67.85 0.00 4899 0.000
1 2 1 3.00 0.13 0.99 0.00 71.30
2 2 2 3.00 0.25 0.99 0.00 78.20
81.65 0.00 4899 0.000
3 2 3 3.00 0.38 0.98 0.00 85.10
4 2 4 3.00 0.50 0.95 0.00 92.00
95.45 0.00 4899 0.000
5 2 5 3.00 0.63 0.92 0.00 98.90
6 2 6 3.00 0.75 0.89 0.00 105.80
109.25 0.00 4899 0.000
7 2 7 3.00 0.88 0.85 0.00 112.70]
8 2 8 3.00 1.00 0.81 0.00 119.60)
123.1 0.00 4899 0.000
9 2 9 3.00 1.13 0.77 0.00 126.50)
10 3 10 3.00 1.25 0.73 0.00 137.40
141.05 0.00 6540 0.000
11 3 11 3.00 1.38 0.69 0.00 144.70
12 3 12 3.00 1.50 0.66 0.00 152.00
155.65 0.00 6540 0.000
13 3 13 3.00 1.63 0.62 0.00 159.30
14 3 14 3.00 1.75 0.59 0.00 166.60
170.25 0.00 6540 0.000
15 3 15 3.00 1.88 0.56 0.00 173.90
= 0 (m)
Két lugn :

Pd 1Gn nam trong giéi han cho phép (nké hon 0.1 m theo TCVN) va khdng &n tinh lai d§ citng cia nén

7. Kiém tra &p lwc ddy ndi tac dung 1&n bé khi khéng c6 nréc trong bé.
- Ap lyc day ndi néi tai day bé

Pdn = Yan X Dl

- Trong lweng bén than bé

G

- Ap luc do trong hwgng ban than bé

Két lugn:

M6 hinh tir SAFE

Pt
Py

-221

7332

9.5
Pdn

Nhu vy bé théa diéu kign khong bi dy ndi
8. Kiém tra véng, nit cho bé PCCC
a. Kiém tra nit cho day bé

S dung phin mém SAFE theo tiéu clin ACI 318-08 quylsi tieong dwong Wi TCVN 5574: 2018.

Céc lai tai trong bao gm:
-DEAD: Tinh i tiéu chuin cia trong hrong kin than Kt ciu (DL: tai ban than & nusc )

Céc b hop tinh véng va it ciing xem xét nh cac trong hyp theo TCVN 5574-2018:

-SUPERDEAD: Tnh ti tiéu chuin do d@u tao san (SDL: Fi hoan thén tac ding lén & nuéc)

(KN/m?)
kN

kN/m?

-LIVE: Hoat tai tac ding lén & nuéc (LL: Hoat tai tAc ding)

+F1=DL+ SDL + LL F1: D6 véng tic thyi toan b tai trong) ; (+WLL, néu c6 trong xay trén san)
+F2=DL + SDL + 0.35 LL {2: Do vong trc thoi tai dai han) ; (+WLL , néu c6 trong xay trén san)
+F3=DL+ SDL + 0.35 LL £3: Do vong lau dai doat dai han) ; (+ WLL, néu c6 trong xay trén s3n
+ @y = DL + SDL + LL (+ WLL, néu c6 trong xay trén s3n
Po vong Bng g aia san:
F=F1-F2+F3 (TCVN 5574:2018)
B¢ rong \ét nat dai han: a,. = @

Bé rong et nit ngén han: aye = e+ &ie 2" iers




B rgng vét nirt do tac dang dai han cia ti tr ong thudng xuyén va am thai dai han age

Mat duéi san Mgt trén san
Bé rgng vét nit do tac dung ngin han ciia tii tr gng thudng xuyén va am théi (dai han va ngin han) ag.»

Mat dudi san Mat trén san
B rgng vét niit do tac dang ngin han ciia tii tr gng thudng xuyén va am thai dai han ag. s

Mat dudi san Mgt trén san
Chiéu rgng vét nit ngan han
Mat dudéi san Mgt trén san
Tir mé hinh ta nhan dugc cac Kt qua sau:
Qre, = 0.041mm
re, 7 0.033mm
e 0.024mm

Kiém tra:



Chiéu rong \ét niit dai han:

e 0.041 mm < [aed= 0.1 mm
Chiéu rong \ét niit ngin han:
Bre, = Sre 1t Sre,2” Sror3 0.050 mm < [acd= 0.1 mm

=> Bé rgng Wt niit ném trong diéu kign cho phép theo TCVN 5574: 2018 va TCVN 9346:2012

b. Kiém tra niit cho véach

CAu kien: Vach & nuéc TCVN 5574:2018
Sb ligu
Tiét dien chr nhat: L6p bio vé cot thép: 30 mm
b= 1000 mm Gt thép bp dudi: ®12 a150
h= 250mm As= 754 mmt
h, = 214 mm 0.0035233
o=EJE,= 6.66666667 Gt thép bp trén: ®12 al50
A= 754 mmt
a'= 36 mm
Pic treng cia tiét dign 1am viéc dan hbi
Aveq= bh +a(AgA') = = 260,053mn?
Sea= b2 +a(A'@’ + Ahg) = = 32,506,637mn??
Xo = SedAred = = 125mm
= 1.314E+09mn
= 10,512,223nm?®
lo = WredArea = 40 mm
Be = 3.91E+13Nmnf
Dic treng cia tiét dién co bién dang déo
Wp\ =YWeq
vy=1,75 — Wy = 18,396,39Imm®
o =lo= 40 mm
Kha niang chbng nitt
6. = 40MPa
Moment My, = 65 Ag(Ng-Xo+p) - OsA's(Xo-a'-Ty) = 2.44 KNm
M¢ = Rbl.seWp\ - Mrp = -2.44kNm
Véi tac dung dai han cia tai tr gng
Moment én I6n nhit: M= 7.4kNm/m Me
—CAu kién c6 XUt hién vét nit
Tinh toan véi cAu kién co xuat hién vét nigt
0.06463447
B= 1.8
v 0.15
0.07829514
0.10989091
Ap = (pr+E)bh, = 40272mnt
207 mm
Y, = 0.9
Pis = 0.8
0
W= 1,25 -gipm = 1.25
3.34E+12Nmnt
k = B/Bg = 0.09
Tinh toan véi cu kign khong xuét hign vét nit
¢, =0,85
P2=2,0
1.68E+13Nmn?
k=B/B: = 0.43 16.9
Tinh toan bé rong khe nit thing géc a,
Nép 0.12 3
o= 12 mm Vach 0.25 4.225
S = 1
n= 1 7.225
n= 0.003523281
7.9475
N= 10.480T cho 1m chdu dai vach
y;=0,5h = 125 mm

m Bé réng a, do tac ding dai tun cia ti trong (throng xuyén +am thoi dai han):

¢ =16-1p=

1.547

\6i bétong ring trongdiéu kign do 4m ty nhién



&= 71 mm

&= 160 mm
Z= 207 mm
05 = -31 MPa
8 = 0.03488mm

Kiém tra: & > B2 =
w Bé rgng ay do tac ding ngin han:

o= 1
M= 14.4kNm
Z= 208 mm
05 = 12 MPa
Aag = 0.01 mm
A1) = QT A3y = 0.04mm

Kiém tra: Br(y) > 8n =

0.1 mm OK

do Tai trong am thoi ngén han

8= 0.12578 &= 0.0961406
&= 137 mm

&= 226 mm

0.1 mm OK



Cong trinh: Ma DA Trang

biéu chinh

Ban vé& tham khao

Phu lyc B: Thuec hién Ngay Kiém
+——F N |
) | ;/x ho/2 |
Thoz cx hoz | ! o !
L B \ / 2 \
3 ‘ e g & = ‘
ol | | il |
___________ j____EF_’E_“___J
Cac truvong hop tinh toan
S6 liéu
Tdi trong
Lwc doc tinh toan = 663 kN
Momen xoay quanh truc X Mx = 10 kNm
Momen xoay quanh trucY My = 14 kNm
bdc trung vat liéu
Cép bé téng B25
Cudng do chiu nén cda bé téng Ry = 14.5 MPa
Cudrng d6 chiu kéo chia bé tdng Ryt = 1.050 MPa
Modun dan héi cta bé téng Ep = 30000 MPa
Cudng dd chiu kéo cla cét thép chiu uén CB400-V
R, = 373 MPa
Cudng do chiu kéo clia cot thép chiju cit CB400-V
Ry = 280 MPa
Modun dan hdi cla cét thép E = 200000 MPa
Kiém tra kha nang chéng nén thing cla tiét dién bé tong
Trudng hop tinh thing TYPE 1
Chiéu day san h= 700 mm
Chiéu day 16p bé téng bao vé abv = 50 mm
Pudng kinh thép san D= 12 mm
Chiéu cao lam viéc h,=h-abv-D/2 = 644 mm
Kich thwdc cot Cx = 300 mm
Cy= 300 mm
DPudng kinh cét thép dai dgy, = 14 mm
S6 lwgng c6t dai qua mat xuyén thing n= 12 bar
Chu vi thap nén thing Sup, = 3776 mm
Momen khang uén cla dudng bao theo phuong X W, = 3.E+06 mm’
Momen khdng uén cta dwdng bao theo phuwong Y Wy, = 3.E+06 mm®
Kha nidng chdng xuyén thing cta bé téng Fp = Ry Upho= 2553.3 kN
My, = Rytho W= 2127.8 kNm
My, = RechoWp,= 2127.8 kNm
Kha ning chdng cat cla thép dai Fow = 2R A, = 0 kN
[F]=F,+0.8F,, = 2553 kN
Kiém tra kha nang chéng xuyén thing cla cu kién
F/(FoutFoun)+My/ (Mpy Mgy +My/ (My, Mg, = 0.27 OK
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