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Do an Bétong Cot thép 2 Nha cong nghiép 1 ting lip shép

PO AN MON HQC BETONG COT THEP 2
NHA CONG NGHIEP MOT TANG LAP GHEP

L. S6liéu:
Vatliéu: .Bétong M250

Thép CI(® < 10 mm )

Thép CII (D = 10 mm ) ) )
Khung ngang 3 nhip, cung cao trinh dinh ray, mdi nhip ¢6 2 céu truc chay dién, che do lam viéc
trung binh.
Budc cdt a = 6 m, khdi nhiét d6 cé chidu dai 60 m.
Vit liéu lop : panel, méi 3X§ m. )
Cudmg d9 ti€u chuan cua dat dudi ddy mong duoc gia thiet R = 2kG/cm’, )
Cong trinh gia dinh x4y trén khu vuc thanh phd H6 Chi Minh ¢6 dia hinh xung quanh tréng trai.
II.  Yéuciu:
1. X4c dinh kich thuée, tai trong tac dung 1én khung ngang.
) 2. Xac dinh ndi lyc trong khung ngang, t6 hop noi lue trong khung ngang.
3. Tinh toan, bd tri c6t thép cbt, vai cdt, moéng lap ghép cho cdt bién va cot gilta.
' II.  S6li¢u ddubai: Misbdé: ACal2
1. Nhipkhung (L;, L)
Nhip L, L,
Kich thwéc (m) 18 24
2. Caotrinh dinhray (R)
Cao trinh R
Kich thuée(m) 7
3. Ste truc cia cdu truc (Q.Q))
Sike truc Q -
(T) 10 15
+7.000 L
2 1 th) L
Q= 10T { Q=167 Q=107
|
£0.000 | i
$ |
18000 24000 18000 |
= ’/\.
A g Y



Dd 4n Bétong Cot thép 2

Nha céng nghiép 1 tAng lip ghép

1. Xac dinh kich thuéc khung ngang ( gabarit ):

1.1. Xdc dinh truc dinh vi : Do stc truc < 30T nén tryc dinh vi xac dinh nhu trén hinh vé sau:

Ly ;’ | o - Cot gifta : tryc dinh vi gifta cot.
o7
e
18060 : 24000
o) BYC
Tat bidn O i

1.2. Xdc dinh kich thirée cdy truc : h =750mm
" Nhipcautruc: Lg =L -2A=18 - 2.0.75=16,5 (m) Chon Lg = 17.

P - COt bién : truc dinh vi tring mép ngoai cft

Tac6 Q, = 10T, Q: = 15T, cau truc chay dién, ché d6 1am viéc trung binh, tra bang 2/157

(KBTCT)
T ey T T =
“m\ - oh el ko J e

S@etrqu“ﬁﬁu e I’?"ﬁ’ ogs o
poamr b . :

: e T KT He B Xaron G |Toancau truc)
ELE T B00- T adhg [ 4960, | 260126 4 21
16 T 17 [ 690 | 400 .| 2a0 | %0 | 165 ~E7 TS

Véi : B - bé rong tdi da cua clu truc , do theo phwong thang goc véi Ly

K - khoang cach gitta 2 truc banh xe ¢ 1 phia cua céu truc, hai banh cung twa én 1 ray.

B, — khoang cach tur truc ray dén déu mut clia cdu truc
p¢— ap luc tiéu chuan cua mot banh xe céu tryc dat 1én ray.
P,.. — khi xe con chay vé mét phia cu truc va phia con lai 1a Py

 B=8300 .
gpﬁax Pr;mxg D | .
i | [
| —y— T
S o
7 " g
s A T T + 2
Than cau tryc/ Banh xe 5
SNAT a8l YU AU thio ﬁ%
Hinh 1.3 ; Chidu rong va khodng cach T ,@J
hai banh xe cdu tryc
T v
Ghi chii : Khoang hd tir mét trén xe con dén da két chu méi a = 100mm -
Khoang hé mit cau truc dén mép cdt trén = 60mm .
.2 1 1 s . A
ba kiéng ¢6 hy, = (— :———)B , 40 &n thong nhat lay , i ‘
8§ 12 Y 7
\ . . TR A 4 N A a1 N ¥ / | :
kheang cach day da kiéng dén cot £0.000 12 500mm ( ké cd 16p hoan /f_iL \\ ‘Di kidng S
thién ) Ve . L=l
Doan c6t chén vao moéng ( ¢dt 1ap ghép ) = 800 mm ( = hg ) ]
o
T T R RN

Hinh 1.2 - Xd¢ dinh mét sd kich thudc




P an Béténg Cot thép 2 Nha cong nghiép 1 tang lip ghép

1.3. Xdc dinh kich thuée ray : Ly Pt = 16,5T dé xac dinh kich thudc ray. tra bang 1. 4728 HD

DABTCT? ta cé : Do khong cé gia tri 16,5T nén hy gid tri I”m = 18T : h,= 120,5mm . trong lrong tidu chuan 1m

dai g7 =50kG/m. '

1.4. Dém cdu truc : tra bang 1.1.1/7 ta ¢é : Budc ot 6m

gﬁ: v T:g Kich thuos Qém L 1) trye,mm I; :g
QT ] Lm He B, ] o be he . L glim;T
107 18 00 200 570 - 1en 33

B o 1boo DH - 1570 50 4.3

Nhu vay chon kich thudc dim cu truc cho tAt ca cac nhip nhu sau :

:

1200,

L
Hinh 1.4 : Kich thude ddm
sdu tige cho L cd cac nhip

1.5. Chiéu cao ciia nha
Cao do dinhc6t: P=R +Hct+a=7+23+0,1=94m
Caodovaicot: V=R-h—-Hc=7-0, 1205-1=5,88m
Chiéu cao cot dudi: Hy=V +0,5=5,88+0,5=6,38m
Chiéu cao cottrén : H;=D -V =9,4-588=3,52m
Chiéu cao c6t tinh todn : H=H, + H4=6,38 +3,52=9.9m
Ch1eucaocotkhun0(chleudalcotcautao) H=H,+H;+0,8=3,52+638+0,8=107m

1.6. Mdi va két cau mai :
1.Ctra mai :

. 1 1 .z
+ Chon ctra mai c6 nhip bang 5 +§ nhip két can mdi, chon 1, = 12m (vi nhip nha > 18m,

chidu cao cra mai 4m, dat nhip giita, co trong luong toan bd ké ca khung ctra va kinh 1a (4+5)T; n = 1,1; vit liéu
BTCT. ChonG: =4,5T,G" =4,5.1,1=4,95(T)

cm cm

ii. Panel méi va cac 16p cu tao :
Panel mai str dung 1a panel swon, c6 céc kich thude va tr ong Iuvong nhu sau

+ 3x6 m, cao 300mm, trong lugng (160+180) kG/m>:n=1,1
Chon g',,, =180.1,1=198(kG/nr’)

Céc 10p céu tao mai tr trén xubng :

+ Hai lop gach 14 nem ké ca vita 16t day 5cm, vy = 1800 kKG/m’,n=12
+ Bétong nhe cach nhiét day 12cm, y = 1200 kG/m’,n=1,2

+ Dan chéng thdm day 4cm, y= 2500 kG/m’, n = lv 1

+ Panel swon
= Chiéu day céc 16p ciu tao mai : hey =5 + 12+4+30=5lcm

(o8]
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40,120 50
)

200

2 1&p gach 14 nem kE cd vs 181 = {8T!ma[n =13 ‘
I6p b&tong nhe céoh nhiét 7= 1,2 T/m'n = 1.3

6 bé16ng chéng thiim v = 2,8T/m’n = 1,1

pans! sudn 3x8m as 1.1

Hinh 1.5 Cac lép ol tao mat

iii.Dan mai :
+ Dung dan mai BTCT
Nhijp bién: L = 18m
\ 11 11
* Chiéu cao giltadan : H = (7 + 6] L= (7 + 5)1 8=(2,5+2)mChon H=2,5m

\ . . ' 1
* Chiéu cao ddu dan ; 46 déc maii=1/12, h= H—%L = 2,5—’)—4—1 8§=1,75m
Nhip gifra : L = 24m
* Chiéu cao gitta dan : H =(—;—+-;—jL :(—;-+-;—j24 = (3,4+2,7)mChQn H=3m

* Chidu cao diu dan : d6 déc maii=1/12, A=1,75m

1.7. Chon tiét dién cét: i
Can ¢t theo sitc truc (Q < 30T) va chiéu dai cft va budc cit ta Cc’) :
1 1
20 25
+ Chiéu cao tiét dién c6t trén : bude cdt a = 6m chon h, = 40cm ( ¢6t bién ), h = 60cm (cdt giira ).
Kiém tra lai khoang ho gifta dAu mit dAm ciu truc va mép cot trén a = A—B —f =750-260-400= =090>60nm (cot
bién), va a = A—B —0,54 =750-260-0,5.600=190>60mm (cot gitta )
+ Chiéu cao tiét dién cot dudi : bude cot a = 6m chon.

h, Z%khiQSWT, h, 2%khiQ>lOT

+ Chiéu réng cot thuong ldy b = ( )H voi bude cdta = 6m <.hon b = 40cm.

Chon hg = 50 ¢cm cho c¢6t bién, thoa nifin diéu kién sau :

h, =50cm > —= 4, = _6.38 38 =0,4m = 46¢cm
16 16
hy =70 cm cho c6t gitra, thoéa mén diéu kién :
H, 6,38

h, =70cm > 4 =2 =(,46m = 46cm
14 14

+ Vaicft :
-Bé rong vai cot b, = 40cm

-Vai cot do& dam cAu truc 1am viéc nhu mét console ngan vil, £0,9h,.
-Cét bién : Q = 10T chon h, = 40cm > 20cm

1
h,z=h=h<3h =3.40=120cm. ;
3 ) 7
Chon h = 120em I B
Géc nghiéng o = 45° RN L LEE
=25cm =h,=120-2,5=117,5cm “'\\/""i N
IV=h—_i’;:120—40=80cm<o,9.117,5:105,75cm T
1g45° ot
[=h,—h+I =50-40+80=90cm Hinh 1.6 : Kich thudc vai cot

-Cot gitra : Q = 15T chon hy, = 50cm > 20cm
]
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h = %h = h<3h. =3.50=150cm.

Chon h= 1150cm
Goc nghiéng o = 45°
a=2 ‘3 cm =h, = 150-2,5=147,5cm

1= 150250 =1000m < 0,9.147.5 =132, 75cm
rg45
h,—h 70-60
=4 —1+] = +100 =105cm
2 2
Vay kich thuée tiét dién cot nhu sau :
ol 1 4 400 800 3 3
g .
o o
I
T 11 348
.. r/‘
(2]
2 9 500 . }——t
; B A SR R P
: 22 4 |
Hinh 1.7 ; Kich thudc tiét dién cét
Kich thudc vai ¢t :
by Cot gida
Hinh 1.8 : Kich thudc vai cot
o, \ o,
N f‘ﬂ
+16. 40% h
+ K 12. 40% |
+11.1 5% ;1% * -
saseh, [ T
+7.000 f -
£l ‘
2 i LQi=10T L @e=p15T
- +0.000, { =
r /’#
@ 18000 24000
a &

Hinh 1.9 MAat cat ngang nha
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2. Xac dinh tdi trong tinh toan:

2.1 Tinh tai :

a) Tinh tai mai : X4c dinh dya trén dién tmyén tai 1én cot , tinh tai mai sé dugc quy vé dang
tép trung.

oot rien Sotgita -
Dan mdi /.
_Danma:

—
g ]
Cign iruyén t&i i
7 |
: i

« I |

; [ D
|
i
1

= —

Hinh 2 : Dién truyén tdi
Theo ciu tao mai I}hu’ hinh vé 1.5ta co
Tai trong tiéu chuén :
g°=1,8.0,05+1,2.0,12+2,5.0,04+0,18=0,514(T/m")
Tai trong tinh toan : H§ sb vurot tai tra bang 1 TCVN 2737:1995
g = 1,3.1,8.0,05+1,3.1,2.0,12+1,1.2,5.0,04 +1,1.0,18 = 0,612(T/m:)
Trong lugng ban than dan mai : Léy theo bang 1.2.1/ 13 Khung BTCT, n = 1.1 theo d6 dan
mai nhip 24m c6 trong luong 1a 9,6T.
G, =1,19,6=10.56T
Trong lugng toan bé clra mai truyén xuéng cot bién truc A,D
G, =0,5.(g,aL,+G)
=0,5(0,612.6.18+10,56) =38,33T
Vi a = 6m — budc cot
Lb = 18m — nhip bién

. 400
Diém dit : Cach truc dinh vi 150mm, céch truc cdt trén e, = - - 150 = 50 (mm)

Trong luong toan bd cira mai truyén xuéng ¢t gitra truc B,C
G,.=0,5(g"a.L,+G,+G")
=0,5.0,612.6.24+10,56+4,95) =51,82T
Vi a=6m — budc cot '
Lg = 24m ~ nhip giita
, G - trong lwong cira mai ké ca kinh, 4,5T; n = 1.1
Piém dat : Cach truc dinh vi 150mm

| gmi gmiz A
{\ — i e
. ' i —

| 600
(AXD) (BAC)
Hinh 2.1 . Bi€m dat gm1 Hinh 2.2 : Biém dat gmi.gnz
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b) Tinh tai do dim clu truc va duong ray ciu truc :
Trong luong tiéu chudn 1m dai ddm cdu truc :

Lo = &er T4,
=4,2+6.0,15=51(T/m)
" Trong luong tinh todn 1m dai dim céu truc :
gh =11.51=561(T/m)

Vi ger — trong lugng dim cau truc theo bang 1.1.1/7 Khung BTCT
g, — trong lugng ray va cdc lop dém
Didm dit : Cach truc dinh vi 1 khoang A = 750mm, c6t bién truc A,D : diém dat

e v 0,5 ) , _ »
cach truc cot dudi: e, =0.7 —= 0,5 (m) : cot gifta truc B,C : e = 0 (truc dbi ximg )
JIRL I 9% 750 750 9%
oLy
[
o500
T {fi&ﬁ;\ .
: i Truc 6ot dusi
o o
<’\A ) 4 C)
a) T6t hign b} Cef glua

Hinh 2.3 : Diém dat finh tai dam cdu tryc va ray

¢) Trong lwong ban thén ¢t : Theo kich thuoc trén hinh 1.7, n=1,1; vy = 2.5T/m’
Cor bién . ,
Cot trén : G, = (3,52.0,4.0,4).2,5.1,1 = 1,55(T)

0.8 .
Cot dudi: Gy = (6,38.0,5.0,4 + (0.4 + 1.2). - 0,4251,1=421(T)

C6 ké dén trong luong ban than vai ¢t vao phﬁn ¢Ot dudi.
Cot gitta :
Cot trén : G, = (3,52.0,6.0.4).2,5.1,1 = 2,32(T)

]
Cot dudi: Gg = (6,38.0,7.0,4 +2.(0.,5 + 1,5) .= .04).25.1.1 = 7. 11(T)

C6 ké dén trong luong ban than vai cot vao phan cot dum.

2.2 Hoat tai .
a) Hoat tai do sira chita mai :
Hoat tai méu tiéu chuin phan bé déu 75kG/m?; n = 1,3 quy vé luc tap trung co diém
dat tai diém dat cia G, ( nhu hinh v& bén ).

Cotbien: P, =0,5n.p,.a.L

m

s P P
P =0,5.1.3.0,075.6.18 =5,27(T) | |
' Y Y
Cot gitta: P: =0,5n.p,.a.L * I C
P =0,5.1,3.0,075.624=7,02(T)  #3
350 j\SD




Db 4n Bétong Cot thép 2

Nha cong nighiép 1 ting 15p ghép

b) Tai trong dung do clu truc
Nhip AB, CD : ciu truc ¢6 Q = 10T;
4T; hé s vuot tai theo (5.8) TCVN 2737:19951a 1,1.

(_" .
P =12,5T; trong luong xe con

max /

B=6,3m; K=4,4m;

Ap luc thing dimg 16n nhét do hai cau truc dimg canh nhau truyén 1én vai ¢t Dyyac va €O 1

banh xe ndm trén dinh dudng anh huéng phan luc nhu

Dllnax = n'Pr\(;;.x'ny
=1,1.12,5.(1+ 0,267

hinh 2.4, dwoc xéac dinh nhu sau:

+0,683)= 26,81(T)

1,6 4,1 iy . . :
Voiy=1l,y1= — =0267.y.= ? =(),683 ( xac dinh theo tam giac dong dang )

Nhip BC : chutrucc6 Q=15T;B=
5.3T; hé sb vuot tai tuong tLr nhu trén la 1,1.

C o
P =16,5T; wong luong Xxe con

Hax

6,3m; K =44m;

szmx = nPnfmeyr
=1,1.16,5.(1+0,267+0,683) = 35,39(T)
o 1,6 4.1 o o
Voiy=Ly, = p =0,267;y.= —6—— = 0,683 ( do cling c¢6 B, K nhu nhip bién )
B=6300 , B=8630
 K=4400 , | , K=4400 |
Tpﬁax pg‘J | C e P%J
J\\ JARY /’L\ /
T PN S
Moo 4400 J1o00| 4100 ]
I A
| 8000 6000
\}\Tyf\“\~\ 1 /i«\}(\_,-—f"”
N e

Hinh 2.4 : Budng anh hudng phan Iyc xdc dinh Dmax
Diém dit ; Trang vai diém dit cua gy tie cach tryc dinh vi 1 doan la A =7 50mm.

leax

Dm|

: Dimex

\f\: (D)
2l Cotbign

\
m

5 !
b) CHTGITH

Hinh 2.5 : Diém dat tinh tai ddm cAu truc, ray

v hogt ti thang ding Deas

¢) Hoat tai do luc hdm ngang cua

Xe con .

Luc him ngang do 1 banh xe truyén lén dam cAu truc trong truong hop moéc mém x4c dinh

theo cong thirc sau :

T

max

127

H

v y
Sy,

o | —
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Véi y; tung 46 dudmg anh huong tmg véi vi tri cac lyc tap trung Tmax tuong tu nhu tinh
Dmax.
T°, luc ham ngang dit [én 2 banh xe con ( 1 phia ) trong trudong hop nguy hiém
nhét khi 2 cdu truc chay sat nhau, hai xe con mang vat ning ti da cung chay vé phia déau ct, xac dinh nhu
sau .

(Q + G.\L‘)'n()

n

=71

Vi Q, suc truc
Gy trong lugng xe con
f=0,1,hé s6 ma sat cho moc cau mém
n =4, sb banh xe con
no =72, sd banh xe con 1 bén
Nhip bién AB, CD : Q = 10T, G = 4T

10+4).2
=T =0,1.(——2—)—=0,7(T)
:>T;m=%.1,2.0,7.(1+0,267+0,683)
=0,819(7)
Nhip gitta BC : Q = 15T, Gy, = 5,3T
15+5,3).2
:T,fzo,l.(—-Lj)—zl,ms(T)

=T =;1)-.1,2.1,015.(1+0,267+0.683)

=1,188 (T )

Tmax c6 thé ddi d4u do su thay ddi dot ngot van toc cia xe con ¢6 thé xay ra theo 1 trong 2
phuong ngang va do cAu tao thanh banh xe cAu truc dat 1én ray. Do d6 Tmax thuong liy dAu + dé biéu dién hai
chidu tac ddng cua T, nhung thién vé& an toan chon Tmax (tac dung 1én moi vai ¢4t) dé tinh toan.

Didm diit : Mt trén dim cAu truc, ¢6 cao d6 1a: V + He = 5,88 + 1 = 6.88m, cach dinh ¢t |
doan1a b -6,88=9,4 - 6,88 =2,52m .

Tmax
-

18000 24000

Hinh 2.6 Budng anh hudng do lue ;
ham ngang

Cot bién Cot gita
Hinh 2.7: Biém dat Tmax

d) Hoat tai do gi6: . )
Tai trong do gi6 tac dung 1én mdi mét vudng beé mat thang dung cua cong trinh 13

W=nW_kC
Véi  n=1,2,hé sb vuot tai
W, = 83kG/m:’, ap luc gi6 ¢ do cao 10m so v6i cot chuan cla mdt dat, phu thude
vao su phan ving 4p luc gié Viét Nam, lay theo tiéu chudn thiét ké - TCVN 2737:1995 doi véi khu viee Tp HO
Chi Minh ¢é dia hinh xung quanh tréng trai ( dang dia hinh A )




Db 4n Bétdng Cot thép 2 Nha cong nghiép 1 ting lap ghép

Kk, hé sé ké dén su thay déi ap luc gio theo chiéu cao, phu thude vao dang dia hinh,
tra bang 2 phu luc [/ Khung BTCT. Tra ¢ mirc dinh cét c6 cao trinh +9.4m duoc k = 1,167 va mirc dinh mai

, 1
¢6 cao trinh +16,4m dwoc k = 1,254 = hé 56 k trung binh = —(1,167 +l,254) =1,21.

C, hé sb khi dong, = +0,8 dbi véi phla gi6 ddy, =-0,6 d6i véi phia 810 hut.
*Tai trong tac dung lén khung ngang tir dinh c6t trd xubng xem nhu phan bé déu ( trén thuc
té 1a hinh thang do & trén cao gi6 tac dong | luc lon hon & dudi thép ) co cong thirc nhu sau :
p=W.a=nW, kCa
Phia gio ddy : ps= 1,2.0,083.1,167.0,8.6 = 0,558 (T/m)
Phia gio hat : p, = 1,2.0,083.1,167.0,6.6 = 0, 418 (T/m)
*Tai trong gio tac dum, 1én madi, tir dinh ¢6t o 1én dua vé luc tdp trung dat dau cot 8. S-
vi hé 56 k= 1,21, Hinh déng va hé b khi dong & ting doan mai tham khao so d62; 8 va bang 2 phu luc II -
Khung BTCT, ta c6 :

o . v . | ] o .
Gi4 tri C,; tinh vé&i goéc o = 5° (do méi ¢6 do doc i = 1—7 nén arctgF ~5°),ty 56

4 “~

A 9.4 . 3 s L
—l— = 50 =0,157, noi suy 2 lan ta c6 C; = - 0,1 ( gié tri ndi suy tai bang 4.2 — Khung BTCT)
L e o .. «h 1588 oA ,
Gid tri C’itinh v&i goc o = 57, ty sd 7=——=0,265,nc_)1suy21an =C’,,=-0,268

12
Véi  h' =164- Trg5°= 15,88m

Giatri Cx=- 0,4
Cac gia tri khéc 18y nhu trén hinh 2.8

h'1

h1

18000 24000 18000

81 . S2

Pa Pn

‘Hinh 2.8 ; So dé xdc dinh hé s khidéng trén mai

Gia tri S tinh theo céng thirc sau:
S =nkW,aZC. h
=1,2.1,21.0,083.6.=C .5, =0,723.XC,.h,
Dua vao hinh 1.9 x4c dinh h;: b, =11,15-9,4=1,75m
h,=11,9-11,15=0,75m
hs=h’ —4-11,15=15,88-4-11,15=0,73m
h, = 4m ( ~ chiéu cao cira mai )

hs = %th =0,52m

10
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3.

Céc kich thude dwoc biéu dién trén hinh 2.9 .

‘ |
uv . l/\

1,71

Hinh 2.9 : Xac dinh hi

S,=0,723.(0.8.1,75 - 0,1.0,75 + 0,5.0,75 - 0,5.0,73 + 0,7.4 - 0,268.0,52) = 2,899(T)
S, =0,723.(0,4.0,52 + 0.6.4 + 0,5.0,73 - 0,5.0,75 + 0,5.0,75 + 0,6.1.75) = 2.909(T)

Xdac dinh noi lwe :

3.1 Cdc ddc trung hinh hoc

a) Cot bién :

Céttrén H, = 3,52m; b x h, = 40x40cm
Cot dudi Hy = 6,38m; b x hy=40x50cm
Chiéu cao tinh todn toan c¢6t H = 9,9m
Chiéu dai cot thuc td Lo =10.7m

3
Moment quén tinh : I, = 4040 = 213.333(01774)
12
3
Jg= 40.50 = 416.667 (cm*)
12
. 2
Céc thong s6 : t=i=£—=0,356
H ,9

k =t‘.(%—1) = 0.3563(416667 —1): 0,043

213333

v=1+k+k =14+0.043+0=1,043(docodt dacnénk,=0)

b) Cot giita :

Cottrén H,=3,52m; b x h, = 40x60cm
Cot dudi Hg = 6,38m; b x hy=40x70cm
Chiéu cao tinh toan toan cot H =9,9m .
Chidu dai cot thuc té Le = 10,7m

3
Moment quén tinh : J; = 40.60° _ 720.000(cm4)
40.70° :
= =1.143.333(cm*)
. 52
Céc thong s0 : tzﬂz 352 _ 0,356
H 99
k=¢r. ﬁ—l =0,356}(1;14—3'i§—1)=0,027
, 720.000

v=1+k+k =1+0,027+0=1,027 (do cot dac nén k, =0)
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3.2 Quy dinh chiéu dwong ctia nji hyc

_ Cnldu duong tue tae dyng
A Chgm A ¥

; s
T T ] i
E

[y - S
LSS M

< . e
LLEhigu dddng ol ke o ¥ 1t

Hinh 3.1 : Chidu duong quy udc cla ke tac

dung, ndi lie va phan ue dau cit
3.3 Noi lire do tinh tai -
a) Noi lyc tinh tai mai : )

Cot bién:

Moment do tinh tai mai g, gdy ra tai dinh c6t :

M, =+ G €, = - 38,33.0,05=- 1,91 (Tm)

M, = - Gy.a =- 38,33.0,05 =- 1,91 (Tm)

Déu ‘- ¢ do moment quay ngugc chiéu duong quy uéc.
bj 1&ch truc gitia ph?ln cot trén va ¢ot dudi 1a

a= ( By 5 i j = (50 5 40) =5(cm)=0,05m

Phan luc d4u c6t : moment sinh ra do doi Iuc g, tir diém d#t cch truc dinh vi 150mm vé
truc ¢t trén M; va moment sinh ra do doi luc tir truc ¢t trén vé truc cot dudi M, cing phia véi nhau nén :

R=R1+R_7
A M e
v R
L L -
)
Tz edtirgn
T oot dwor
Hinh 3,2 > Xac dinf phdn yc R
) 0,043
3M1(1+5J 3.(—1,91).(1+0-356]
v6i R = £ 20/ _0,31(T)
2v.H 2.1,043.9,9
3M, (1-72) 3.(-1,91).(1-0,356" ,
R, = ( )= C )( ):—0,24(T)
2v.H 2.1,043.9,9 '

= R=-0,31+(=0,24)=—0,55(T)

Noi luc trong cAc tiét dién cot :

M; = - 38,33.0,05 =- 1,91 (Tm)
My =- 1,91 +(0,55.3,52) = 0,03 (Tm)

M= - 38,33.(0,05 + 0,05 ) +0,55.3,52 = -1,90 (Tm)
My = - 38,33.( 0,05 + 0,05 ) +0,55.9,9 = 1,61 (Tm)




Db 4n Bétdong Cot thép 2 Nha cong nghiép 1 ting lip ghép

N = Ny = Ny = Ny = 38,33 (T)

QIV = O,SS(T)

‘ gmi = 38,337
et= 50 | R - 0557
4 1.91
= | | ¥ ?
o
03
™ P 0,027 1.9
J — )
e Nl ‘ 1
I _
o £ 1|a=50 =
o 0 P
0 I (™M)
© || g Y
1V l Y 1,81
. T Q=055
Hinh 3.2 : So d6 tinh va bidu db néi luc cbt
- bién do tinh tai mai.
Cot giita :

Ta dugc Gy = Gt + Gm2 = 38,33 + 51,82 = 90,15 (T)
‘ M=3833.(- 0,15)+51.82.0.15=2,02 (Tm)
Phan luc dau cot :

’ Dua G, = 38,33T va G = 51,82T vé dit tai truc cot.

: 9
IM 1+£ 3.2,02. 1+0'0“7
e L) 0.356

2v.H 2.1,027.9,9
=0.32(T)

Néi luc trong cac tiét dién cot :

M;=M=2,02 (Tm)
My=M-RHt=2,02-07323,52 = 0,89 (Tm)
MIII = MH = 0,89 (Tm)
My=M-RH=202-99.032=- 1,45 (Tm)
N; =Ny =Ny =Ny =Gn= 90,15 (T)

Qv =-0,32(T)

| gm: = 38,33T gme = 51,82T

R =0,32T 2 Q2
. -—— -
150 ' lI. Eso :
‘ ) v WAL 0,89
MR =
| m
| \\’,,“
|
|Vji v 1,45
S Q=-0,32T

Hinh 3.4 : So dd tinh va bigu db ndi luc cot
gitra do finh tai mai.
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b) Noi luc do tinh tai dam cdu truc
Cot bién :

Luc gf,'m géy ra moment ddi véi cot dudi, lwe nay ¢d diém dat tai vai ¢ot cach truc dudi 1
doaneg=0,5m.
M=g.e,
=5,61.0,5= 2,81(Tm)
Phan Iuc déu c6t :
e 3M(1-1%) _ 3.2,81.(1-0,3567)

2v.H 2.1,043.9.9
= 0,36(T)

Néi luc trong céc tiét dién cot

MI= 0

My =—R.Ht= —0,36.3,52 =— 1,27 (Tm)
Mp=M—-RHt=2,81-0,36.3,52 = 1,54 (Tm)
My =M-RH=281-0,36.9,9=-075(Tm)
N1 = NH =0

N =N = gi, = 5,61 (T)

Q[v =_-0,36 (T)
-
| ¥ R =0,36T

o A M=281Tm =
o | | | gler = 5,61T .
g —1 1,27
2 E 1| 500 .
@ ‘ (M)
@ } N
éws
T, =-0,36T
Hinh 3.5 : So db tinh va biéu dd ndi lyc cot
bign do tinh tai dam cAu tryc.
Cot gitia :
Do tai dat d6i ximg qua truc cot giita nén :
M=0
Q=0
NI = NH =0

N =Ny =5,61+561=11,22T

A
cau truc.

14
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¢) Téng ndi luc do tinh tai :
Cong dai 56 ndi lyc do tinh tai cée truong hop da tinh & trén, ngoai ra lyc doc N ¢ ké thém
trong luong ban than cot.

Cot bién

1,91 1,91
" =

0,02 1,27 0,08-127=-124
1,8 1,54 154 -19=-038

P /—\]
(w) (M) ()
| 075 - ‘1 B1-077=024
Q=055T ) = - 038T Q=055-036=010T

38,33

138,33 + 1,55 = 30,88
130,88 + 5,61 = 45,40

45,40 + 4,21 = 48,7

2.02 90,15

90,15+2,32=02 .47
92,47+11.22=103,69

0}

03,69+7,11=110.8

(W)

1,45
Q=-0,32T

Hinh 3.7 : Tong ndi luc do tinh tai cua cét bién
va cot gitra.

3.4 Néi lire do hogt tai :
a) NOi lyc hoat tai mai :

Cét bién :
So dd tinh giéng nhu tinh vei tinh tai mai Gy, . ndi luc xac dinh béng cach nhan moment do
. . P 5,27 .
Gy gay ra véi ty s6 =2 =-—"—=0,137.
G 38,33

ml

15
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Noi luc trong céc tiét dién cot :
M;=-1,91.0,137=-0,26 (Tm)
My =0,03.0,137 = 0,004 (Tm)

- My =-1,9.0,137 =—-0,26 (Tm)
My =1,61.0,137 = 0,22 (Tm)

N; =Ny =Ny =Ny = p,, =5.27(T)
Q= 0,55.0,137=10,08 (T)
pmt = 5,27T
et=50 |
"—9_{/ 026
I ?
L 0.004,
0.26
a=50
| o
|
0,22
Q =0,08T

Hinh 3.8 ; So dd tinh va biéu dé ndi luc cot
bién do hoat tai mai.

Cét gifra :
Do P, # Py2 nén ta phai tinh riéng tac dun g cua hoat tai mai dat 1én nhip phia bén phai

hoac trai.
TH: Luc P,, dit bén trai cot gitta giy ra moment : -
M=-P,.6=-527.0,15=-0,79(Tm)
Moment va luc cit trong cdt do moment nay gdy ra duoc xac dinh bang c4ch nhan
L. .M, -0,79 '
moment do tinh tai mai G, gdy ra voi ti sé6 —& = T()_o =-0,39.
s 2,02

Noi luc trong cac tiét dién cot :
M;=-0,79 (Tm)

My =~ 0,89.0,39 =- 0,35 (Tm)

M =My =-0,35(Tm)

My = 1.45.0,39 =0,57 (Tm)
Ni=Ny=Np=Npy= P =527 (T)

ml

QIV = 0,320,39 = 0~12 (T)

TH: Luc py; dit bén phai cot gifra gy ra moment :
M= P,.e=7,020,15=1,05(Tm)
Moment va luc cit trong cdt do moment nay gay ra duoc xac dinh bing cach nhén

_L105 g5,
2,02

moment do tinh tai méai G,, gdy ra vdi ti sb

=[x

N6i lyc trong cac tiét dién cot :

M;= 1,05 (Tm)

My = 0,89.0,52 = 0,46 (Tm)

M= My = 0,46 (Tm)

My =-1,45.0,52=-0,75 (Tm)
Ni=Ny=Np=Nw= P, =7,02(T)

m2
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Qw = —0,32.0,52=-10,17 (T)

pmy=527T Pm2=7,02T

pm+ dat bén trai pm2 @4t bén phai
0.79 1,05
0.35
oy
R
057 | 0.75
Q=012T Q=-017T

4

Hinh 3.9 : So d4 tinh va bidu d6 néi luc cbt gitta do hoat tai mai.

b) Noi lyc do hoat tai dimg Dp.ex clia cau truc :

Cot bién :
So db tinh twong tu so db tinh tinh tai dim ciu truc g4ct » 001 luc duoc xdc dinh bang cach
D, _ 2681
nhan ndi luc do gq. gy ra véi ti sb — = =4,77
gh,  5.61

Nbi luc trong céc tiét dién cot :

M1: 0

My= -1274,77=~-6,06 (Tm)
My = 1,54.4,77 = 7,35 (Tm)
My =-0,75.4,77 =-3,58 (Tm)
N[ = NH =0

Nm =N = D,l,m =26,81(T)

Q= —-0,36.4,77=-1,72(T)

Cot gitia
Tinh riéng cho tung truong hop do ciu truc ¢ ben phai va bén trai.

TH: Chu truc & bén phai cot gitta: D;  =35,39T

nrax

Luc Dma\ gay ra moment doi voi phan ¢4t dudi, moment nay. c6 diém dat o vai cot :

M= D! e, =35,39.0,75=26,54(Im)

Phan luc dau cg‘:‘.
3M(1-1)  3.26,54.(1-0.3567)

R= = — 1 =3,42(T)

2Hw 2.9,9.(1,027)

Noi luc trong céc tiét dién cot :

M] =0

My = —3,42.3,52 =-12,04 (Tmm)
MIII: — 12,04 + 26,54 = 14,5 (Tm)
My =—3,42.9,9 + 26,54 =—7.32 (Tm)

Ni=Np=0
N =Ny = D,:,&\ =35,39(D)
QIV = — 3,42 (T)

TH: Céu truc ¢ bén trai cét gifta gdy ra ndi luc ¢6 dau nguoc lai va nhén thém hé s6 sau:

17
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Nha cone nghiép 1 tang ldp ghép

Dhar = 26,81le -

750

M, D.. 2681
135,39

= =0,76
M, D

Y

max

Néi lie trong cac tiét dién cot :
M1: 0

My = 12,04.0,76 = 9,15 (Tm)
My =-14,5.0,76 = —11,02(Tm)
M = 7,32.0,76 = 5,56 (Tm)

N] = NII =0

N =Ny = D,l,m =26,81(T)

Qu = 3,42.0,76 =2.6 (T)

Cot bién

o 6.06
£
(@]
5| £
3 (M)
© N
és,ss
e =-1,72T
Cot gifra
E, Déex dat bén phai Dimax dat bén trai

eI

) . .
leax: 35,39T 312,04 9,15 é

—

’t75o

A

7 Q=-342T

Hinh 3.10 : So dd tinh va biéu g ndi luc cbt
gilra do hoat tai dung Dmax dam cAu truc.

¢) Noi luc do Iwc hdm ngang Tmax cua cAu truc:

Luc Tmax dat cach dinh cot | doany =B -V -Hc =94 - 588-1=252m
. 2,52

Ti 30 _y_ —=—
H 3,52

!

Tmzm (1 - f)

Y

=0,72, tathdy y ~ 0,7H, nén phan luc ddu cotla
R=

Cotbién: 7' =0,819T

max

14,5 11,02

- rd
M) M )
\ —

|
l
1 /
|
| é?,sz 5.56 é
ez o

18
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Phan luc ddu cot bién:
_ 0,819.(1-0,356)
B 1,043

=0,51(T)

Nbi luc trong cac tiét dién cot :

MIZ 0

My =0,51.2,52=1,29 (Tm)

My = M =0,51.3,52-0,819.1 = 0,98 (Tm)
My =0,51.9,9 - 0,819.(6,38 + 1) =—0,9 (Tm)
N, =Np=Npg=Np=0

Qw = 0,51-0,819=-0,31(T)

t{;; R=051T
(I 1,29
|
Tmex = 0,819T 0,98
W
‘I 0,99
S, =-0,31T

Hinh 3.11 : So db tinh va bidu d6 néi lyc cot
bign do lwe hadm ngang Tmax.

Cot gitta : T =1,188T

Phan luc dau cot gita:
3 1,188.(1 —0,356)

1,027

=0,74(T)

Noi lyc trong cac tiét dién cot :

M;=0

My =0,74.2,52 = 1,86 (Tm)

MH M[H 0 74.3 J, 52 -1, 188.1=1, 42 (Tl]l)
My =0,74.9,9 — 1,188.(6,38 + 1) ——144(Tm’)
N =Np=Np=Ny=0

Q= 0,74-1,188=- 0,45(T)

R =0,74T
T ET -‘ oy >
I .
Ln—.
o -
,TEL,_,,f_W Tmax = 1,188T
E |
sz i
= & —
< | (M
<! N
| 1,44
T =-0,45T

Hinh 3.12 : So db tinh va biéu dé ndi lvc
cot gitra do lwe ham ngang Tmax.




D an Bétdng Cot thép 2

Nha cong nghiép 1 ting lip ghép
d) Noi Iuc do tai trong gio

Tinh véi so dd toan khung ¢6 chuyén vi ngang ¢ dinh c6t. Gia thiét xa ngang ¢6 d6 cing

tuyét doi, va do dinh ¢6t co cung cao trinh nén ching ¢ chuyén vi ngang nhu nhau. Dung phuong phap
chuyén vi dé tinh, hé chi ¢6 1 an s0 A 14 chuyén vi ngang & dinh ¢t

Si1= 2800 T

EJ= 2 - ' EJ= Go= 2.909T
|
C

Pd= 0. 558 T/

® ® ©

{ (D
e RN
Hinh 3.13: Hé co ban khi tinh khung voi tai trong gio

~,

i

Ph= 0,418 T/m

e’

Phuong trinh chinh tic : »A+R, =0 ‘ ,
Vé6i:  +Rg, phan luc lién két trong hé co ban
Rg =R, +R4+Sl + S

R,.R,1a p}nn luc d4u cot thir 1 va thir 4 do tai trong gid ( ¢dtthu 2 va thir 3 khong
¢6 phan luc nay do khéng co tai trong gio tac dong )

phén lyc lién két do chuyén vi cudng birc A = 1 gy ra trong hé co ban
r=r, + 1 + I3 + 1y ( khung ba nhip )

r; 1a cac phan luc tai dau cot do chuyén vi cudng bitc A =1 gy ra
Cac dai luong trén dugc xéc dinh béng cac cong thuc sau
_3EJ,
" H'y
_3pH(1+1k)

8.y
Voi: t=0.356
k=0,043=>v=1+k=1,043 (Cotbién)
k=0,027 = v=1+k=1,027 (Cot gifta )
Khi gi¢ thdi tir trai sang phai thi R, va Rs x4c dinh theo so do sau :

A
,’\ By
‘

Pa P \

=

T

LI

A
Hinh 3.14 : So do xac dinh R1, R4 vari
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3p,H(1+kt)
AT
3.0,558.9,9.(1+0,043.0,356)
B 8.1,043

=2,02(T)

2218 _ 1 51(7)

R B p =g L2
R p Py 0,558

R, =2,02+1,51+2,895+2.909 =9.33(T)

+H=99m= H=99.10°cm’

h=rn Z%
Hvy
_ 3E.416667cm’
79,9°.10%m’.1,043
=0,00124E (cm)
=y =3B
7 Hy
_ 3E.1143333cm’
79,9°10°em’.1,027
=0,00344E (cm)
F=RAR T+ ‘
=2(r, +7,) =2(0,00124E +0,00344E) = 0,00936 E (cm)

. R 9,3 996,79
Phuong trinh chinh tic = A =——% = 933 e

r 0,00936E  E
Phan luc tai cac dinh cot trong hé thuc do tai trong gi¢ @

.79
R,=R +rA=2,02+ 0,00124E(— 996, 9)
=0,78(T)
9
R,=R. =nA=0, 00344E(— 996, 7 j
=-3,43(T)
996,79
R[,=R4+FAA21,51+0500124E(_ E7 )
) =0,27(T)
Noi luc trong céc tiét dién cdt :
Cot A:

MIZO
1 2
My = My = _Pl;v'H: _RA 'Hr

.0,558.3,52% —0,78.3,52=0,71(Tm)

o —

(T /cm)
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' 1 2
My = Epd.H‘ -R,.H (Tm)

1 2
=-.0,558.9,9°~0,78.9.9=19, 62(Tm)
Ni=Ny =Ny =Nr=0
Qn = p,.H—R,=0,558.9,9-0,78 = 4,74(T)
CotD: '
M1: 0

' 1 ki
My = M = ;thf —RD.H,

0.418.3,52°-0,27.3,52 = 1.64(Tm)

(SR

1 )
M = 2 Py H° —R,.H (Tm)

“

. 0,418.9,9° —0,27.9,9 =17,81(Tm)
2

Ni=Ny=Nypg=Nyp=0
Quv= p,.H-R,=0,418.9,9-0,27=3,87(T)

Cét B.C:
M1: 0
M]] = MIII = RB‘Hz
=3,43.3,52=12,07(Tm)
M]V = RBH (Tm)
=3,439,9= 33.96(Tm)
N; =Ny =Ny = NIV>: 0
Q= R, =3,43 (T)

Biéu dd ndi luc do gi6 thdi tir phai sang trai c6 déu nguoc lai véi biéu db noi tue do gi6 thoi

tir trai sang phai.

19,62

Cottruc A Céttrue D Cot truec B,C
E Ro=027T Rsc = 3,43T
— (> —_—

0.71 1,(«34Z 12.07é ‘

. H { 4 { \

\// y q \_‘/j n\\//i i
17.81 f— 33.96

Qv =474T Qw =3,87T . Qiv=343T

Hinh 3.15 : Bidu d4nai luc khung do gis tac
dung ti trai sang phai.

|09
o]



Db 4n Bétong Cot thep 2 Nha cong nehiép 1 thng 1ap ghép

4, T hop ndiluc :

Ta tién hanh té hop t4t ca cac noi luc da tim ¢ trén dé tim ra ndi luc nguy hiém nhét c6 thé
xuét hién trong tung tiét dién cua 11101 cot.

Tb hop ndi luc gbm hai loai té hop : Té hop co ban [ va tb hop co ban 1. Té hop coban 1
gdm ndi luc do tinh tai va noi luc cua mot trong cac hoat tai. T hop co ban I gom ndi luc do tinh tai va ndi
luc chia moi hoat tai ( mai, cau truc, gié ).

Trong mbi td hop ta xét ba cap ndi luc nguy hiém :

+ Cp moment dwong max va luc doc trong {mg ( Muex Va New ) - Cap 1
+ Cép moment 4m min va lyc doc twong ung (Mpn vaNg ) : Cép 2
+ Cap luc doc lon nhat va moment twong tng { Ny va My, ) : Cp 3

O cac tiét dién L, 1L, 11T ; x4c dinh moment M va luc doc N

O tiét dién IV : x4c dinh moment M, luc doc N va luc cht Q( dé tinh toan cho
moéng )

4.1 T6 hop coban

C3p 1 = Tinh tai ( TT ) + Hoat tai ( HT ) ¢6 M" . ' (trong sb cic moment do HT )
Cap2= TT +HT ¢6 IM

max

Cap 3= TT + HT ¢6 Ny

2 T6 hgp co ban I :

Cip1=TT +IHT c6 M

Cip2 =TT +2XHT c6 MY

Cap3=TT+XHTcé N, ngoal ra con lay thém noi luc cia HT do khéng gy ra luc doc
nhung gdy ra moment cing chidu voi moment téng cong da lay twong tmg v&i Nyax -

4.3 Ghi chu :
+ HT ¢ médt bén c6t va HT & hai bén cot van xem nhu mét HT.
+ Khi da ldy gi6 theo chiéu nay thi khong 13y gi6 theo chiéu kia ( vi trong | lic
khong thé c6 gi6 thdi c4 hai hwong ).
+Pbi vei THCB 1T : TT+0,9HTI +09.HT2 + ..
+ Khi ké néi luc do cau truc vao cac td hop thi c6 thé :
- Xét dong thoi cd Dyax va T,m
- Chi xét D, ma khéng xét dén T, . Nhung didu nguge lai 1a khong
dang. Vi chi xay ra luc hdam ngang Timax khi trén dim cau tryc ¢6 Dy -
Do d6 ta xét ndi luc do Dpey trudc ( diu dm hay duong ), néi lyc ndy gy cho cép
ndi luc diu gi ( du am hoac déu duong ) thi ta cong thém ndi luc do Troe ( d4u 4m hozc duong ) cho phu hop voi

déu ctia c3p ndi luc d6 ( Do Tiax gy ndi luc ca hai déu).
+ Khi td hO'p, neu xét ndi luc do HT cia 2 clu truc ( cdng ndi luc cia Dy v Trax

bén trai hodc phai cua cdt ) thi phai nhén hé s6 to hop ng = 0,85 ( clu truc ¢o ché d6 1am viéc trung binh.) cho Dm“
va Toax ( €6t 7;8 hoidc ¢6t 9;10). Hodc nhén hé sb 16 hop nyg = 0,7 cho Dy va Tr khi xét ndi luc do HT cua 4 céu
tryc.( Theo 5.16 / TCVN 2737:1995)

4.3 Bang t6 hop néi lic

Noi lue t6 hop duogc trinh bay trong bang 4-1 :

N
(V8]
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D4 4n Béténg Cét thép 2 Nha coéng nghiép 1 thng lip ghép

5. _Chon vit liéu :

Mac bétong 250 = R, =110kG /cm™: R, =8.8kG /em™ E, =2, 65.10°kG / e’
Cét thép doc dung thép nhom C-1I = R, = R, = 2600kG /cm™ 1 E, = 2,1.10°kG / cim”
B 250, R, = 2600 kG/em”™ = &, = 0,58; 4, = 0,412

6. Tinh todn cbt thép :

Bao gdm + Tinh toan cét thép cho:  — Cot bién
— Cét gitia
— Vai c6t
+ Kiém tra kha nang chju luc cta ct theo phuong ngoai mat phang khung.
+ Kiém tra c6t khi van chuyén, khi cu lap

6.1 Tinh todn cot thép cét bién

Ding phwong phép tinh vong cdt thép khong dbi xung deé tinh toan cbt thép cho cot bién.
a. Phan c{t trén :

+Chidu dai tinh toan ctia cot 1, khi tinh trong mat phing khung : (tra bang 1.4.1/34/KBTCT)
=2,5H,

53,52= 8,8()71)

+Kich thudc tiét dién : b =400 mm, h = 400mm. Chon a =a" = 4cm. h, =40 - 4 =36 (cm)

[, 88 . .
+b¢ manh A4, =--= ﬂ =22 >4 = Phai xét dén anh huong cla uon doc lam tang do
1 >
1&ch tam.
+Tir bang t& hop ndi luc chon céac cap néi luc (it nhat 1a 3 cdp) co tri tuyét 6 clia moment
16n nhét, c6 do 1éch tm lon nhat va cé gid trj luc doc lon nhét cua tiét dién I hogc II ghi vao bang 6.1 sau :

Bang 6.1: Cac cap néi lwe nguy hiém ding dé tinh cot thép cot tren

Ky higu Ky hiéu M N eq1 = M/N |eg= eprely Mar N,
cap néi lwe| obang 4.1 | (Tm) m {m) {m) {Tm} N
1 II-1i 14 -7.22 39.88 0.181 0.195 -1.24 39,88
2 Ii-11 17 8.1 32.88 0.2031 02131 -1.24 39.68
3 - 18 8.1 44,62 01815 0.1965 -1.24 39.88
h 40
—=—=13 cm)
30 30
. e x . H 35-
Véi: Gia thiét d6 1éch tAm ngau nhién e', 2 |—— =0, 59(un)

600 600

1(cm)

Chone’,=1,5cm
+ i Tinh chocap2:
Dé tinh to4n anh huong ciia ubn doc, do chua biét dién tich c6t thép chiu kéo va chiu nén

nén gia thiét 4 =1,2%.
Moment quan tinh tiét dién cdt thép lay dbi voi truc di qua trong tAm tiét dién J, va moment
quan tinh cua tiét dién bétong I,

HE b, (%—aj =0,012.40.36(f1,)9—4j = 4424(cm*)

A

11113__40.403
12 12

Jy = =213333(cem’)

88}
wn




D4 4n Béténg Cét thép 2 Nha céng nghiép 1 ting lip ghép

K, — hé sb xét dén anh huéng cia tai trong tic dung dai han :
P
A/[dll +N'I'II(

Af—i—N(]——aJ

“

Kd/‘l =1+

1,24+39,88(9£—-0,04J
=1,526

=

=1+ 0.4 =1,52
ETyT BT

— hé 56 xét dén anh huong d6 16ch tam :

) o)
Xét ti sb S _ 0,2181 =0,545 = 0,05 < < 5 nén S dugc tinh theo cong thirc sau :
h 0,4 h
s=01 o= o027
0,1+& 0,1+0,545
h
Luc doc tdi han N,
4
= _5 ( S JE, +JaEl,j
Z-
6 4 0’571 213333.2.65.10° +4424.2,1.10° | = 159752(/((})
880 1,526 v
Hé sb anh huomg ctia uén doc :
1 1
TN T |_ 39880 =1.333
N, 159752

D¢ léch tdm gidi han :
=0, 4(1,25h a,h ) 0,4(1,25.40—0,58.36)=11,65(cm)

og}z

Tinh ¢t thép khong dbi xung, kiém tra tiét dién chiu nén léch tdm lon hay bé :
n7e, =1,333.21,81=29.07 (cm) > e,,, =11,65(cm)

= Tinh theo truong hop léch tam Ién.

7 40 .
e=ne, +=—a=29,07+——4=4507(cm)
2 2 ,

:g/i

Dé luong (Fa+ F, )y thi A= A,= 0,412
+Tinh F, :
_ Ne—4,Rpbh; 39880.45,07-0,412.110.40.36

‘" R(h-a) 2600.(36 - 4)
F, <0nén F, léy theo ciu tao :hy = 22 = i = 0,2%

F = fhybh, = 0.002.40.36 = 2,88 (cm” )

=-6.63 (('m:)

Chon2® 16, F a chon = 4,02 cm” ( Do mit cit ngang tiét dién cot trén c6 canh > 20 cm,

nén cbt thép phai chon t6i thidu 1a @ > 16mm )
+Tinh F, :
Tinh A :
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RF,(h,—a') _39880.45,07~2600.4.02(36-4)
A= : ﬂ =0,257
R bi 110.40.36

=Sa=1-4J1-24=1-41-2.0,257 = 0,303

Tinh x :
x=ah,=0,303.36=10,91(cm) < a,h, =0,58.36 = 20,88(cm)
>2a’ = 8(cm) (Cotthép F, di )
Tinh F, theo cong thic sau :
Rbx+RF,~-N

F,=
R(l
.40. 2600.4,02 -3¢ ,
_ 110.40.10,91+ 2600.4,02 -39880 _ 7’14(0”2_)
2600
Chon2 ® 18+ 1 ® 16, F,chon = 7,1 cm®
7 F,+F, 2
Kiémtra: p, =—* tF 40770 0,008 =0,8% =0.5%
bh, 40.36
= Kich thudce cét trén chon hop 1y.
Ay, = 10012 100 = 50% > 5%
T 1 os
Ham luong thép khong théa, tinh lai voi ,u,gf: 0.8 %
J, = p.bh (ﬁ—a)
=(L00&4036(59—4j =2949(cm*)
2
g, =2 2040 513330 (cmt)
12 12
M,y + Ny, (g—aj
K,=1+ h“
M+N(——aj
2
1,24+39,88(0’—24—0,04j
=1+ 5.4 ~=1,526
8,1+39,88( . ) j
2
s=O o101 o1-027
0.1+% 0,1+0,545
h
4
Nlh 6 J E JuEa
]; th
_ 5.4 O’“710133330 65.10° +2949.2,1.10° | =134153(kG)
8807\ 1,526 ,
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1 1
7 N 39880 L42

N, 134153

oo

€ = 0.4(1,25h -, 1) = 0,4(1,25.40~0.58.36) = 11,65 (cm)

ne, =1,423.21,81 =31, O4(cm) >e

= Tinh theo trudng hgp Iéch tAm lon.

e=77ea+ﬁ—a=3L04+ﬂ—4=47,04(cm)
2 2

=11,65(cm)

ogh

Dé lugng (Fa+ F, pinthi A= A,= 0,412

+Tinh F, :
: - ’ 47,04-0,412.110.40.36 ,
p o Ne— ARy _ 39880.47.04-0.412.1104036" ¢ 9 (cnr)
‘ R, (h,-a") 2600.(36-4)
Fa <0nén F 7 lay theo céu tao :hy = 22 = Lyn = 0.2%
F, = pt,bh, =0,002.40.36 = 2.88(cm" )
Chon2 @ 16. F, chon = 4,02 cm’
+ Tinh F, :
Tinh A :
Ne—R F (h —a') 39880.47,04-2600.4,02(36-4
g NezRFuh—a) B6=4) o2

R bk’ 110.40.36
Sa=1-1-24=1-1-2.0,27=0,322 .
" Tinhx: '
x=ah,=0,322.36=11,59(cm) < a,h, =0,58.36 = 20,88(cm)
=2a’= 8 (cm) (Cbt thép F, du )

Tinh F, :
_ R bx+ RL',FL; -N
a Ra
1 10.40.11,59+2600.4,02 -39880

5600 8.3 (cml)

Chon 2 @ 20 (6,28cm?) + | @ 16 (2,01cm?) , F,chon = 8,29 ¢cm”
F,+F, 4,02+8,29

Kiém tra: p, = =0,0085 = 0,85% > 0,5%

) bh, 40.36
= Kich thudc cgt trén chon hop ly.
- uf -0.8 . .
. Ap, = Hh IIOO = 0.85-0, IlOO =5% Chap nhan cot thép di chon. Vay
. H ,

¢t thép chiu kéo F, : 2 @ 20 + 1 ® 16 (8,29 cm?) nim bén phai ; cbt thép chiu nén F*, : 2016 (4,02cm*) ndm
bén trai cot trén.

ii. Kiém tra véi cap L ) ‘
Do ¢3p 2 ¢6 moment cting dau véi cdp-1 nén cot thép dé tinh cho c@p | nhu sau :
F,:2®20+1®16(829cm?),F, : 2016 ( 4,02 em’)

Dé tinh toan ubn doc, ta tinh lai J, voi F, va F, da biét :
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J, =(F, +F(;)(£—aj~ = (8,29+4,02)(4—3—4)~ =3151(cm’)

2

Tinh K,

lM(lh +]vr'll1 (% aJ

K, =1+ ;’
M+N(—z—aj
1.24+39, ss(ﬂ—o 04] '
=1+ 0‘4 =1,56

7.22+39, 88[7—0 04)
Tinh S :
% - 0.1% _ 0,49 =0,05< € <5 nén S duge tinh theo cong thitc sau :
h 0,4 h

S = 0,11 +0,l=—()’1—1——+0,1=0_,286
0,1+E]"— 0.1+0,49
7

Luec doc t6i han Ny,

N, = 64[‘ JE+JE]
ah

a—da

l;
_ 5.4 10.286 5133335 65.10° +3151.2,1.10° | = 140343 (kG)
880° | 1,56 |

Hé s6 anh huéng cia udn doc :

1 |
T N 39880 L3
N 140343

th

e=rne, +é’-—a =1,397.19,6+§22—4 =43,38(cm)

Tinh x :
N+R F —RF 39880+2600.8,29-2600.4,02
a’ o (A - :11’59(6”1)
R"b 110.40 '
Kiém trax

2a' = 8(cm) <x=11,59(cm) < a,h, =0,58.36= 20,88(0;71) nén kiém tra kha

nang chiu luc cua cau kién theo diéu kién sau :

Ne <R bx(h —'—x)+R F(h —a")=VP

“

Ne = 39880.43,38 = 1729994 kGem
vP=1 10.40.11,59(36—L259—)+ 2600.4,02(36 - 4)

=1 874798(chm)
Ne < VP : Théa, cdu kién du kha nang chiu lyc.

iii. Kiém tra véi cap 3:
Do c¢iip 2 ¢c6 moment cung dAu véi cap 3 nén cdt thép de tinh cho cap 3 nhu sau :

F,:2®20+1® 16 (8,29 cm?) .Fa 2016 (4,02 cm”)

Pé tinh toan udn doc, ta tinh lai J, véi F, va Fu da biét :
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e i

N 40 Y L
J,=(F+F) 5-a] =(829+4,02)| —--4 =3151(cm’)

Tinh th:
- ho
My + Ny, 5‘"
K, _1+ :
' h
M+N(~—a)
1,24 + 39, SSKE—O 04)
=1+ 01 =13
8.1+44, 6”(7-—0 04)
Tinh S :
Co o 22720 0.1965 =0,491 = 0,05 <= So <5 nen's S dugec tinh theo cong thire sau :
h 0,4 h
o= O,lle, +0,1:_ﬁ_+031=0,236
0,1_‘__; 0,1+0,491

Luc doc t6i han Ny,

N,,,=6’4( S JE +JE]

] 2 a—a
0 dh

2
= 6’4q (0’b86 213333.2,65.10° +3151.2,1.10° ] = 143769(kG)
880-\ 1,5 ,
Heé s6 anh huong ctia uén doc :
1 1
TTN T 460 b
N, 143769
4
’ 627760+g—a=1,45.]9,65+-70—4=44,49((3)71)
Tinh x :
20_6 7
N+R”E, -R, F, 44620+2600.8, 290-2600.4,02 12, 66(cm)
Rb 110.40
Kiém trax :

2a'=8(cm) <x =12,66(cm) < ao _=0,58.36 = 20,88(cm) nén kiém tra kha

nang chiu luc cta chu kién theo diéu kién sau : ,
Ne <R bx(h —5)4' R”E, (hU - a') =VP

Ne = 44620.44,49 = 1985144 kGem
12,66 ) 5 \
+2600.4,02 (_36 - 4)

VP:110.40.12,66£36—

—~

= 1987202(chm)
Ne < VP : Thoa , cAu kién du kha nang chiu lyc.

iv. Kiém tra cot theo phuorng ngoai mat phéng ubn :
Do tac dung cua lyc hdm doc nha cia cau truc hode do gio théi tir dau hdi ma cdt co thé bi
ubn theo phuong doc nha. Do d6 ta phai kiém tra cot theo phuong ngozu mit phang uén.
30
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Tacd A, = A, =-2=22 vib=h=40cm, trong d6 Ay & do manh theo phuong mit phing

udn va Ay 1a 46 manh theo phuono ngoai it phing ubn. Nhu vy hai do manh theo hai phuong khong khac
nhau, véi lai khi tinh toan net dién ¢t trén, ta dd dung cip ¢ ndi hrc Ny, nén khong chn kiém tra cot theo
phuong ngoai mt phing udn.

Kiém tra bd tri cbt thép :
2,0 : .
Chon agy, =2,5cm, a” = 2,5 +—-= 3.5cm < a* =4 cm ( Thoa )
Khoang cach giita cac cbt thép & phia chiukéo F, : 2020+ 1 @ 16
40-22,5-22,0-16

”

=14,7>3 (cm) : Bao dam khi d6 béténg theo phuong ngang.

b. Phén cdt duéi : Tinh toan twong tw nhu phfin ¢t trén

+Chiu dai tinh toan cua cot 1, khi tinh trong mat phang khung : (tra bang 1.4.1/34/KBTCT)
zo = 1’ SHd

=1,5.6,38=9,57(m)

+Kich thudc tiét dién : b = 400 mm, h = 500mm. Chon a = a’ = 4cm, h, =50 -4 =46 (cm)

[, 9,57 . . :
+Pé manh A, =2 = =—=19,14 >4 = Phai xét den anh hudng cia uon doc lam tang
P h 0,5
d6 léch tam.
+Tur bang t& hop ndi luc chon céc cap ndi luc (it nhat 1a 3 cap) co tr] tuyét d6i cia moment

16n nhét, ¢6 do léch tam 16n nhét va c6 gia tri huc doc lon nhét cua tiét dién IIT hodc IV ghi vao bang 6.2 sau :

Bang 6.2: Céc ¢ap ndi lyc nguy hiém dung dé tinh cét thep ¢t dudi

Ky hig y hig |
c:phn.él‘: P;yb;:: M N 851= MIN | &)= 84+&p Man, Ny
Iwe 41 (Tmj M (m) {m) (Tm) | {N)
1 V-1V 13 | 2046 497 0.412 0.432 0.54 43.7
2 V-1V 17 | -18.62 | 7021 0.265 0.285 0.34 48.7
3 V-1V 18 | -1842 74.95 0.246 0.266 0.54 49.7
h 50
— ===167(cm)
30 30 -
a4 X H, 638
Véi: Gia thiét d6 léch tam ngdu nhién e', > |—L = — =1,06(cm)

600 600
l(cm)

Chon &', = 2cm

Trong cac cip ndi luc thi ¢ hai cip 1 va 2 nguy hiém nhat nguoc ddu nhau do d6 tinh vong

vo1 hai cap ndi luc nay.
i Vong I

Tinh cip I:

Pé tinh toan anh hudng ctia uén doc, do chwa bidt dién tich ¢t thép chiu kéo va chiu nén
nén gia thiét 1% =1,6% .

Tinh J, :

5

J(,=,Lz§’.b.h0(ﬁ—(rj =0,016.40. 46(——4) =12983(cm* )

“
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Tinh Jy, :
bl 40.50° ) .
J, == = 416667 (cm*)
12 2
Tinh thi
M,, +Nd/;(§"a)
Ky =1+ ;
M+N(—1—aj
2
0,84+49,7(0é5 —0,04J
=1+ : G —=1,365
20,46+49,7( 2 —0,04j
Tinh S :
e 0,432 € N , . .
Xét ti s6 ]—" = 05 =0,864 = 0,05 < -li < 5 nén S dugc tinh theo cong thuc sau :
1 , 1

0,11 0,11
+0,1

S= J=——"———+0,1=0,214
01+& 0,1+ 0,864
Tinh Ny, :
A v
Nth = 6_’7— inEb + JaEa
lr: dh
=6’—A: 9’—2ﬁ416667.2,65.105 +12983.2,l.10") =31 1493(/(6)
957-1 1,365 '
Hé sb anh hudng cua ubn doc :
l 1
= = =1,189
TTIN T[40
N 311493

th

D¢ 1éch tAm gidi han :
€yen =0, 4(1, 25h— a”h,,) =0, 4(1,25.50 -0, 58.46) =14.,33 (cm)

= e=7e, +]—27—a =1,189.43,2+%9—4= 72,36(cm)

Tinh cbt thép dbi ximg Fa=F’a,
x= N _ 2700 _, 1,29(cm)
Rb 110.40
Do : 2a'=8<x=11,29<a,h, =26,68(cm)
Nén tinh thép theo céng thirc sau :
+Tinh F,=F, :

2
2] a2

Fo=F=— = < L =14,57(cm’
a a Ra(h“_a‘) 2600(46—4) | ((,771 )

)

39
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14,57
4046

4, =2.0,0079=0,0158
Tinh cgp 2 :

Dung = 0,0158 dé tinh : -
Tinh J, :

h B
Ju = /ur'b'ho (E—aj

H=u' =0,0079 > g . =0,002

mm

= 0,0158.40.46(2—4] = 12821(01114)
2

Tinh I, :
bk’ 40.50° \
= ——= 0.50 = 416667(cm’)
12
Tinh Kg :
o
My +Ny| 5 —a
K, =1+ hH
M+N(——aj
2
—0,84+49,7(0;5—0.04j
=1+ — =1,288
_ 0,5
18,62 +70,21 —’2——0,04
Tinh S :
Xét ti s6 %" =-(—)—’(% =0,57 = 0,05 <%"< 5 nén S duogc tinh theo cong thire sau :
S= 0.11 +0,1=—(£—+0,1:0,264
0,1+ % 0,1+0,57
h
Tinh Ny, :
6.4
th = _T(_JbEb + JaEn)
lo dh
4 - . 5 53 . M
= 6 ~ —%416667.2,65.10“+12821.2,l.10‘):346301(/{6)
957-\ 1,288 J

Hé s6 anh hudng cta uén doc :

1 1
= = = 2 4
TN T 70210 b2
N, = 346301

P6 1éch tdm gioi han ¢
€, = 0.4(1.25h— o, h,) = 0,4(1,25.50-0,58.46) = 14,33 (cm)

=e=7pe, g :1,254.28,5+ﬂ—4 =56,74(cm)
2 2

ne, =35,74 > e, = 14,33 (cm) : LTL

(93]

U2
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Xem Fa’ ciia cap 2 da bibt ( 14,57 cm? ), dung bai toan biét Fa’ dé tinh Fa

Tinh A:
Ne~Ra'.Fa'(h,~a') _70210.56,74-2600.14,57.(46-4) _ ...
- R bI; - 110.40.46 T
=a=1-y1-2.4=1-,J1-2.0,257 = 0,303
W28 0174<@=0,303<a, = 0,58
h, 46
= Tinh Fa :
— 3 —702 '
oo ORAbA, =N o 0.303.11040.46-70210 . oo, L5 (em)
Ra 2600
ii. Vong2:

Tinh véi cip 1: Ding két qua Fa da tinh & cap 2/vong | dé Jam Fa’ cho cdp 1/vong 2, tinh
Fa theo bai toan da biét Fa’ = 11,15 ecm”

_ Ne—Ra'Fa'(h,—a") 49700.72,36-2600.11,15.(46—4)

A - - = 0,255
R bh} 110.40.46°
Sa=1-V1-24=1-1-2.0,255=0,3
Tinh Fa :
Rnbh, — .110.40.46 — 4 .
Faq=OR0h N | g 0.3:110.40.46 9700+11,15=15,39(0m‘)
Ra 2600

Tinh v&icdp 2 : Véi Fa’ = 15,39 cm’
Ne—Ra'.Fa'(h,—a") B 70210.56,74 —2600.15, 39.(46 — 4})

A= _ - =0,247
R i 110.40.46
=a=1-1-2.4=1-1-2.0,247 =0,289
Tinh Fa:
ly — / s — 7072 \
Fao ZRAbA, =N o 0,289.1104046-70210 o oo 10.88(cn’)

Ra 2600
Fa’=11,15#Fa=10,88 (cm’ ) = Tinh lip vong 3.

iii. Vong3: '
Tinh vé6i cép 1: Dung két qua Fa d4 tinh & cap 2/vong 2 dé lam Fa’ cho cip 1/vong 3. tinh

Fa theo bai toan d4 biét Fa’ = 10,88 cm”
Ne—Ra'.Fa'(h,—a") 49700.72,36 - 2600.10, 88.(46 - 4)

A= _ _ = 0,259
R bR | 110.40.46°
= a=1-v1-2.4=1-1-2.0,259 = 0,306
Tinh Fa:
= ORADR =N o 0,306.1104046-49700 o 0o 15.59(cnr)
Ra 2600

Tinh véi cip 2 : V6i Fa’ = 15,59 cm”
_ Ne—Ra'.Fa'(h,—a") 70210.56,74-2600.15.59.(46 —4)

. - =0,245
R bh} 110.40.46°
= a=1-J1-2.4=1-/1-2.0,245 = 0,286
Tinh Fa : .
— 2 — 2
Fa=ZRAOR N | g 0,286.11040.46 70210 5 5o 10,85(cm’)
Ra 2600




D 4n Bétdng Ct thép 2 " Nha céng nghiép 1 thng lip ghép

Ta théy Fa=10.85 cm’ ~ Fa’ = 10,88 em’ : Két qua tinh héi tu, cd thé bd tri cot thép bén

trai Fa = 15,59 cm” chon thép : 2025 ( 9,82em* ) + 2020 ( 6,28cm” ) ; phia phai Fa’ = 10,85 em” chon thép :

3022 (11,4 em?)
16,1+11,4

40.46

Kiém tra ham lwong thép : z, 2( )]OO =1.5% = p,
iv. Kiém tra voicip 3 '
Cip3coM=-1842Tm; N=7495T;e,=0,266 m, nguoc chiéu vé6i cap 1 nén Fa=
11,4cm” ; Fa’ = 16,1 cm’.
Tinh lai Ja :

J, =(Fa+Fa')(§—aj

Fa

=(1 l,4+16,1)(¥—4j- = 12.128(cm4)

4

<

A/[dh + Nd.ll (g - a)

Ky =1+ 7 -
M+N[—1—a)
2

-0,84 + 49,7(0;5 —0,04)
=1+ ‘OHS —=1,281
18,42+74,95[’7—0,04)
Tinh S :
Xét ti sb L2 Qﬂ =0,532 = 0,05 <o o5 nens duoc tinh theo cong thire sau :
h 0,5 h
s=01 o1=— % 0120274
01+% 0,1+0,532
" h
Tinh Ny, :
S
Nr}; :§'2_4(_:—_J[7Eb +JclEf7)
]U dh
. . '
= 6’4,, 0’“74416667.2,65.10’+12128.2,1.10° =343.019(kG)
9571 1,281 '

Hé sé anh huéng ctia uén doc :

1 1
’7'l_i‘ ~ 74950 =128
N, 343019

5
e =r;e0+l—27—a=1.28.26,6+70—4=55,05(cm)

Tinh x :

o= N+RF,—RF, 74950+2600.11,4-2600.16,1

=14, 26(071’1)
Rb 110.40 |

Kiém tra x :



D4 4n Béténg Cot thép 2 Nha cong nehiép 1 tAng 1ip ghép

2a'=8(cm) < x=14,26(cm) < ar,h, = 0,58.46 = 26,68 (cm) nén kiem tra kha
nang chiu lyc cua céu kién theo diéu kién sau :
Ne<be(h ——)+RF (h,—a')=VP -

a’t a
)

Ne = 74950.55,05 = 4.125.998 kGem
' 14,26
VP =110.40.14,26| 46— 5

J+2600.16,1 (46—4)

=4.196.979 (kGem)
Ne < VP : Thoa , cdu kién du kha nang chiu luc vdi cap 3.

Kiém tra bd tri cbt thép cot dudi :
2,5 R
Chon a,, =2,5¢cm, a=2,5+ -2— =3,75 (cm) cm < a¥ =4 c¢cm ( Théa)
Khoang cach giira cac cbt thép & phia chiukéo F,: 2 @25 +2 @ 20:
40-2.2,5-2.2,5-2.2,0
3

=8,7>3 (cm) : Bao dam khi @b bétong theo phuong ngang.

¢) B6 tri thép cho cft A :
i, COt dudi :

Do phan c6t dudéi dai va ndi luc tiét dién I — I1I bé hon so véi ndi hue tai céc tiét dién da

tinh nén ta ¢6 thé bd tri thép nhu sau : Cac thép & goc kéo dai hét ca doan cot dén mép trén cua vai cft, cac
thanh con lai kéo dai 5m tir chan cdt va cét & quang giita cot.

Kiém tra v6i sé thép con lai véi cap ngi luc 11 18 : M = 6,42 Tm ; N =70,74 T ;
Mg =-0,36 Tm ; Ngy =45,49 T ‘
Sé thép chwa cat : Bén trdi : 2025 + 2020 ; Bén phai : 322
Sé thep con lai sau khi cit : Bén trai 2825 ; Bén phai ‘><D’7°
Nhu viy tai tiét dién TU-III s6 thép con lai ta : Fa: 2025 (9 .82¢m”) ; Fa 2022 ( 7,6¢m”)

4
€, ZK 6,42 — =0, 09(m)
N 70,74
2 —enl+e _Oa09+0>02=0,11(m)
€ _ 0 11 —0.22
h 0.5

J, =(9.28+ 7,6)(@— 4) =7.444(cm*)

“

~0,36+ 45, 49(93—0 04J
K, =1+ =1,432

6.42+ 70, 74(0—2’—0 04J

;€ A , ” .
Xét ti so 7“ =0,22=0,05< Z’J <5 nén S duogc tinh theo cdng thire sau :

0,11

S =—>"—+0,1=0,444
0,1+0,22
b= 6’4, 0,444 1166672 65.105+7444.2,1.106]:348.478(kG)
9577\ 1,432 ,
1 1
7 N 70740 1,255
N, 348478
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D4 4n Bétong Cot thép 2 Nha cong nehiép 1 ting lap ghép

=e :1,255.11+?-’4= 34,81(cm)

Tinh x :

N+RF, -RF, 70740+2600.9,82-2600.7,6
- at g ala =]7,39(Cm)
Rb 110.40

Kiém tra x :
2a'= S(cm) <x=17, 39(cm) <a,h, =0,58.46 = 26, 68(cm) nén kiém tra kha

nang chiu lyc cua cau kién theo diéu kién sau :

Ne < be(h ——)+RF (h,—a')=VP

oo

Ne = 70740.34,81 = 2.462.459 kGcem
7
Q—J+”6OO 7.6(46-4)

“

VP :110.40.17,39£46—

= 3.684.349(chm)
Nhu vay Ne < VP : Cu kién di kha nang chiu lyc tai tiét dién I11 - IIL.

ii. Cottrén :
Thép cot trén khong can cit ma kéo dai ca doan cot trén xubng dudi vai cdt 1 doan la 30d.

jii. Tinh toan cbt doc chu tao
Cot dudi ¢é h = 50 nén gitta canh d6 khong cin dat cbt gid ( ¢bt doc chu tao ).

iv. Kiém tra kha niing chiu luc theo phuong ngoai mat phing ubn :
Chidu dai tinh toan : [, =1,2.H,=1,2.6,38=7,66(m)

bomanh: 4, = Zb 74606 =19,15

Tra bang phu luc XI/ Khung BTCT/ 175 két hop ndi suy = ¢ = 0.77

Tinh to4n kiém tra theo cdu kién chiu nén diing tdm : N < ¢( RyFy, + R7.Fy )
F, = b.h=40.50 = 2000(cmr* )

E, (9, 82+7.6

[ = ail

H F, 2000
N : chon Ny, (11118 ) = 70,74 T

¢o( RyFp + R’,Fy ) = 0,77( 110.2000 + 2600.17, 42 )=204. 275 kG > 70.740 kG

Viay cdt di kha ning chiu lyc theo phwong ngoai mat phéng uén.

J.IOO: 0,871% < 3.,5%

d) Tinh toan cdt truc A theo cic diéu kién khac :
i. Kiém tra theo kha nang chiu cht :
Phén cdt dudi, theo bang t6 hop noi luc thi Qpex = 4,93 T
Pé cAu kién du kha nang chiu lyc cit thi Qpa. < KiRybh,
Ta c6 : K;Rybh, = 0,6.8,8.40.46 =9.715kG =972 T
voi K,=0,6hé sb dbi v01 dam voi két cdu dung béténg néno
Nhu véy 4,93 < 9,72 (T) . Khong can tinh todn kha nang chiu luc cua tiét dién nghiéng theo
lue cit, cbt dai dat theo cau tao.

>Smm
Dy mas . Chon cét dai : ®8
" (Dd"“ = é =6,25mm
4 4
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< 500mm
Ut 1<H=400mm . . Chon budc dai ; u=240mm
<1507 =15.16 = 240mum

doc
DPoan day dai :

<300mm
Ugaj < b

min

<10D2™ =10.16 =160mm

=400mm . Chon buéc dai : u = 160mm

i Kiém tra vé nén cuc b6 : Theo 3.39 TCVN 5574:1991
biukiénkiémtra: N <7,7.,R F.,
Véi : ]
+Dinh ¢§t chiu lyc nén do mai truyén xudng :
N=G, +P, =3833+527=43,6(T)
+Bé rong dan mai ké 1én c6t : b =24 cm
Chiéu dai tinh toan ciia ban ké : 1 =26 cm
= Dién tich chju nén cuc b truc tiép : Fop, = 24.26 = 624 cm?
+Bé rong dinh ¢t : b =40 cm
Chiéu dai tinh todn dinh cot:1=2.2+26=30cm
Dién tinh tinh toén cua tiét dién 1dy d6i xung qua Fy, : F, = 40.30 = 1200 cm”

N
150
P |
T\\\J
Fi Foo
\ /
N /
r
| N
(=] ‘ (=]
QN =
¥ o

Ino
N
[02]
o

Hinh 6.1 Dién tich tinh todn nén cuc bd
= Hé sé tang cuong db y :

+R, =110 kG/em?
+Nep = 0,75 ( Nén khong déu )
=04V eR,Fy =0,75.1,24.110.624 = 63.835(kG) > N = 43.600 (kG)



P an Bétong Cot thép 2 Nha cong nghiép 1 tang 15p ghép

Théa min didu kién vé kha nang chiu nén cuc bd. Do d6 ta dat thép ludi céu tao gia cb dau
cot. Kich thudce cua ludi thép ngang theo 5.23 TCVN 5574:1991 : Str dung thép C - [ ©6.

b )
Kich thudc 6 lugi = (100mm;z =100mm ) va = 45mm . Vay chon 6 ludi c6 kich thuée

60x60mm.
L g .
Budc luoi §, < [ I SOmm;é = 133mmJ va = 60mm. Vay chon budc luai 120mm.

Lc')'p‘béténg bao vé diu cot: a=2cm ( 5.4 TCVNS574:1991)
Chiéu dai thanh ludi : 1=40 ~-2.2 =36 cm

. x 3
S0 thanh theo moi phuwong : ?6 +1 =7 thanh

S6 ludi phai djt khong it hon 4 va khoang dat wéi > 150%° = 15.25 =375 mm
Vay dit 4 ludi, khoang dat ludi 120.3 + 20 =380 mm > 375mm ( Théa )

——— J
o)
e &
o 8
- - »
g
s
N
‘.
6 .
T
\.\ =
N R
[} =
S T
ot
B
.

40, 60x 6 =360 &)

Hinh 6.2 : B5 tri lud thép dau ot A

iii. Tinh toan vai c6t : Theo 3.47 TCVNS5574:1991

750

Luec tac dung 1én vai cét : pT50
P=D +g, =2681+561=32,42(T) o ARy mageT
Kiém tra kich thudc vai cot theo hai diéu kién sau ! L
P<2,5R bh, o T |
o) 2
p< L2K R.bh;

a

\" i
Khoang cach tir P dén mép cot dudi a, :
a, =750 - 500 = 250mm = 25cm

K, = 1,2 ( béténg ning ) PN
m, = 1 ( ché d6 trung binh ) \ALDY
b =40 cm , bé réng vai cdt Hinh 6.3 ' So db tinh toan vai cot bién

R, = 8,8 kG/cm’
+2,5.R.b.h,=2,58840.117,5= 103.400(kG) > 32.420 (kG)

= Thoa.
K : .1.8,8.40. :
» Ko Ribh, _ 1,218.840.117.5° _ 533 590(kG) > 32.420 (kG)
a, 25 -
= Thda.




Db an Bétdng Cot thép 2

Nha cong nehiép 1 tAng lip ghép

nang chiu lyc cat.

(na tri D) . do Py, gy ra nhung chi tinh cho mét bén dam. Dya vao duong anh huong o
. N 1L O
hinh24tacd: Voiy= 1Ly, = —é_ =0,267 L B = 6300 | B-6300
' K=4400 , | , K=4400
V2= .4_‘1_ =0.683 : “r ﬁ i = ;
6 :Pﬁ\ax P‘r:na;vi } ' Pg“' F":"a";
C i |
D, 1luax = Pma.\z Yi & | ,
. ez el A
=1,1.12,5.(1+0,683) =23,14(T) - S i,
5 ‘ 74600, 4400 I 900 4100
N =0,5.5,61+23,14=25,95(T) T eooo " Te000 |
. T
g \—5\».‘\ \L "/7,‘.* \

Tinh toan gét thép cho vai cdt :
Moment uon tai tiét dién mép vai cot:
M;=P.a,=32,42.025=8,11 (Tm)

Tinh ¢bt thép chiu kéo do moment udn cin ting moment ubn 16n 25% :

M= 1,25M;= 10,14 (Tm)

e M 10,14.10° 0,017
Rbh  110.40.117,5

Soa=1-vI-24=1-1-2.0,017 =0,017

_ gy @RPH_0.017.11040.117.5 3. 38(cn’)
R 2600

a

Chon 216 ( 4,02 cm™)

Tinh cét dai va cbt xién :
Kiém tra diéu kién : P < R bh,
Tacod:P=32.420kG < 8,8.40.117,5 =41.360 kG
Va:h=120>3.a,=325=75(cm)

Theo 5.21.c TCVN5574 : 1991 = Khéng can dat cbt xién, chi dat cot dai do bétdéng du kha

15(cm)

Budcdai: u<|p 120 Chon u =150 mm
—="==30(cm
4 4

Chon dai ®8al50

Kiém tra ép mat 1én vai ot :
Luec nén 16n nhit tir mét dam truyén vao vai cot 1a :

N 0 Sgdu + Dma\

Hinh 2.4 : Budng anh hudng phén lyc xdc dinh Dmax

Piéu kién kiém tra: N <n,¥,R,F,,

Voi:

+N =25,95 (T)

+ Bé rong dqm cAu truc & trong doan g01 duoc mo rong ra 309m
Poan dAm g01 1én vai cot 18cm. = F, = 30.18 = 540 cm’

+ Dién tinh tinh toan cia tiét dién Jay dbi xtmg qua F, ( Theo hinh 6.4 ) :

F,= 66.18 = 1188 cm’
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750

S
7 /‘/ Xy =
o s 7
o y,/,/ &

180 300 180 |
400 S00

Hinh 6.4 : 5o d5 thh toan ép mat én val cdt

= Hé 6 tang cudmg dd ye,

F
F, V540

+R, =110 kG/cm®
+ne = 0,75 ( Nén khong déu )
=1.,7,R,F, =0,75.1,3.110.540 = 57.915(kG) > N =25.950 (kG)

Thoéa man diéu kién nén cuc bo.

iv) Kiém tra cot khi chuyén cho chu lap :
Khi chuyén ché hay cAu lip, cot lam viéc nhw cu kién chiu uén. Tai trong tac dung 1én cot
1éy bfmg trong lrgng ban than cét nhan voi hé ) dong luc 1,5.
Doan duéi: g =1,5.0,4.0,5.2,5=0,75 T/m
Poan trén : g, = 1,5.0,4.0,4.2,5=0,6 T/m

Xét céc truong hop bdc xép. treo budc chon ra hai so d6 tinh nhu sau :

+ Khi chuyén chd va boc xép : Cot duoc dat theo phuong ngang. cac diém ké hodctreo
bubc cach mut dudi 1 doan 0,25Hs = 0,25.6,38 = 1,59 = 1,6 m; cach mut trén 1 doan 3,3m.

Tim néi luc bing phan mém Sap2000 ta tim dwoc gid tri ndi lwc nhu sau :

Moment 4m tai gbi :
M; =0,96 Tm
M,=3.27 Tm

Moment dwong 16n nhét & doan gitta phan cot dudi tim dwoc tai tiét dién cach gbi 1 doan
2,325m:
] M3 = 1,14 Tm
Biéu dd moment dugc trinh bay trén hinh 6.5
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Nha cong nehiép 1 thng lip ghép

17m
B2 5560 160
|
|
I 1
> 7
ﬂ[‘ e n) 1‘ 5800 J. 16034{
g. = 0,6Tim r T =07
c . { I L l J/ g = 07T
N,
(2 .7/,/’7/'
\niz =327 Tm
- W1 = 0,96 Tm

g
i, 55 ]L 1600 L

# = n

Hinh 6.5 ; 50 & tinh toan cdt khi van chuyén

336

! i
i
o0,

it tréin

40

L2

Cit duct

Kiém tra kha nang chiu luc voi tiét dién nam ngang Vol moment M;=3.27Tm cho phén
¢6t trén ( qua so sanh moment va tiét dién ta thay M, 1a moment 16n nhit va tiét dién phéan c6t trén nho hon cot
dudi ), h = 40cm, h, = 36em, cbt thép kiém tra chi ldy hai cot thép ¢ ngoai : 120 + 1®16, Fa = 5.15¢m”,

[M] =RF, (ho —a') =2600.5,1 5(36— 4) = 428.480(chm) = 4,28(Tm)

[M] = 4,28(Tm) >M,= 3,2-7 (Tm) ( Théa, cot du kha ning chiu luc )

+ Khi céu ldp : L4t c6t nim theo phwong nghiéng roi méi cau. Diém cau dat tai vai cft,

cach mut trén 3,72m. Chan cot ti [én mat dat.

Tim ndi lyc bé‘mg phé‘m mém Sap2000, ta duoc ndi luc nhu sau :

Ms =4,15Tm
M4 =3,72Tm : 2450
\Js—\)/
Me = 2,71Tm

N~ = el

Hinh 6.6 : 55 db tinh toan ¢dt khi cAu lip

AR

A3

.o

CHt tren
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- Moment 4m 16n nhét & phén ¢Ot trén, tai vi tri mép trén vai cot
M, =372 Tm
Tiét dién cot voi Fa = 8,29 cm® ( 2020 + 1P16)
[M]=R,F,(h,-a')=2600.8.29(36 - 4) = 689.728(kGcm) = 6,89 (Tm)

[M] =6,89(Tm)> M, =3, 72(Tm) ( Thoa, c6t da kha nang chiu luc )

Moment 4m 16n nhét & phéan cot dudi. tai 6i twa cach mép vai ¢dt 0,.2m :
Ms=4,15Tm :

#t dién c6 h = 30cm. h, = 460‘mﬁ Fa:2d22(7.6 cm”)

)= R.F,(h —a')=2600.7.6(46 - 4) = 829.920 (kGcm ) = 8,29(Tm)

o

[M] =8, 29(Tm)‘> M, = 4,15(Tm) ( Thda, cdt du kha nang chiu luc )

B4 tri thép trong ¢t bién duoc thé hién trong hinh 6.7 sau :

O
== 1016
- =1~
|+ >p1s 2L20
£L_ g 9 ——»
=] L. o]
Sl 8
S —{| P8a240 400
- -
1L
—| 216
o —— Icpaa.15o
|
v R — @25 222 IR
/ = — OV
f=
Eg )
o | . 500
B % <
— | 2-2
ﬁ" ﬁd\ —
S =
(o] i
PBa240
' g
it 2020 ..
i e | 2022 N
= %——-—0
e <
:H= - JF
500
. 3-3

Hinh 6.7 : So d6 bd tri thép trong cdt truc A
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6.2 Tinh todn cot thép cot gitka

Tinh todn cdt thép ddi xing cho cot giita.
a. Phin cot trén :

+Chiéu dai tl’nh toz’m ciia c6t 1, khi tinh trong mat phang khung : (tra bang 1.4.1/34/KBTCT)
[ — A,

= 2,5.3,52 =8,8(m)

+Kich thuédc tiét dién : b =40 cm, h = 60 cm. Chon a =a’ = 4cm, h, = 60 — 4 = 56 (cm)

[ 8 . .
+bd manh 4, = ]i = §’— =15> 4 = Phai xét dén anh huong cia udn doc lam tang do
h

[o)}

léch tam.

+Tir bang to hop ndi tuc chon cac cap ndi lue (it nhat 1a 3 ¢ap) co tri tuyet d6i cia. moment
16n nhét, ¢6 d6 léch tam 16n nhat va c6 gla tri Iuc doc 16n nhét cua tiét dién I hogc II ghi vao bang 6.3 sau :

Bang 6.3: Cac ¢ap ndi lyc nguy hidm dung dé tinh cét thép cét trén cét gilra

rieu e e
P:;'p :g: ';ybé':;' M N | 8= MIN | 9= eorte's | Man Nan
e | Taq o mm | M| m m) | m) )
1 -11168 | 20.25 98.79 0.205 0.225 089 92 47
2 -1 17 | -20.58 | 97.21 0.212 0232 0.88 92.47
3 [I-11 18 19.94 | 103.53 0.193 0.213 0.89 92.47
h
=2(cm)
30 “0
C L ea s — H, 352
Véi: Gia thiét d6 1éch tam ngiu nhién e', 2 |—= =0.59(cm)
; 600 600
1(cm)

Chone’,=2cm

i. Tinh chocap 2:

Pé tinh toan anh hudng cia uén doc, do chua biét dién tich cot thép chiu keo va chiu nén
nén gia thiét 1 =0,6% .

Moment quén tinh tiét dién cbt theép 14y ddi voi truc di qua trong tdm tiét dién J, va moment
quan tinh cua tiét dién bétong J, :

J,=pufbh, (1—1— aj
2

=0, 006.40.56(?—4) =9.085 (cm“)

b .60°
Jbzi:4060
12 12

= 720.000(cm“)

Tinh K, : My, nguoc chiéu véi M nén nd mang dau 4m

Mdh+Na'h(]2 J -0,89+92, 47(ﬁ—0 04)
Ky =1+ ; — =1+ 0-6 £ =1,505
M+N(57—aj 20, 58+97,21(——0 04J
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Tinh S :

e 0,232 \ e, L . 5 .
Xét ti s6 " = 0.6 =0,387 = 0,05 < }— <5 nén S duoc tinh theo céng thire sau :
1

§=-OM o0 5120326
01+ 0,1+0,387
h
TinhNth:
6,
th: "74 —‘,S'_JbEbdl_‘]aEa
l(: ,th -
2 .
_ 6.4 10,326 720000.2,65.105+9085.2,1.10°j=499.239(kG)
880° | 1,505 .
Hé s6 anh hudng cla udn doc :
1 1
TN o710 =l
N, 499239

Do 1ech tdm gidi han :
€, = 0,4(1.25h - h,) =0,4(1,25.60 0.58.56) =17.01(cm)

Tinh bt thép dbi ximg, kiém tra tiét dién chiu nén 1éch tam lon hay bé :
ne, =1,242.23,2 = 28,81(cm) > e, =17,01(cm)
= Tinh theo truong hop léch tAm lom.

e=77e0+-§——a=28,81+§29—4=54,81(cm)

Chiéu cao ving nén x :
LN 97210
" Rb 11040

2a’ = 8 < x =22,09 < at,h, = 0,58.56 = 32,48 (cm) : Bai toan léch tAm Lon that sy,
= Tinh Fa = Fa’ theo cong thirc:

=22,09 (Cm_)

22,09

N(e—ha+§) 97210(54,81-56+
F =F = L= »
0 R (h-d) 2600(56—4)

j =7,1(cm’)

=0,002

min

7,1
= u=pu'=——=0,003>p
e 40.56 f
= 41 =2 =2.0,003 = 0,006 = 47
ii. Tinh chocap 1:
Tinh toan twong tur, gia thiét 4 =0,6% .

Tinh J, valJ,:
J, =9.085(cm*)

J, =720.000(cm*)
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Tinh Ky :
‘ M,+N, (g—aj O,89+92,47(¥——0,04)
K, =1+ - < =1+ — =1,543
- lh 0,6
M+ N 5-0 20,25+98.79 5 -0,04
Tinh S :
e, 0,225 i €, < . )
Xéttiso == =0,375 = 0,05 < == < 5 nén S duoc tinh theo cong thuc sau :
h 0,6 h
s=2 on=—2 _L01-0352
071+£’_U 0,1+0,375
h
Tinh N'_hl
N, =23 (_S_ J,E, +J,E, )
lU dh -
= ﬂ— 0332 0000.2.65.10° +9085.2,1.10° | = 496.959 (kG)
880~ 1\ 1,543
Hé s anh hudng cia ubn doc
1 1
= = = 2
g N 98790 1,248
N 496959

th

Do 1éch tAm gidi han :

e, = 0,4(1,25h—a,h,) = 0,4(1.25.60-0,58.56) = 17,01 (cm)

o c

Tinh cét thép dbi xung, kiém tra tiét dién chju nén léch tam lon hay bé :
ne, =1,248.22,5 = 28,08(cm) > ¢, =17,01(cm)
= Tinh theo trudmg hop léch tdm lén.

e=rne, +g—a=28.08+6—3—4= 54,08(cm)
Chiéu cao viing nén X :
N _ 98790 _ 22,45(cm)

X=—=
Rb 110.40
2a’ = 8 < x = 22,45 < ah, = 0,58.56 = 32,48 (cm) : Bai toan léch tam 16m théat su.
= Tinh Fa = Fa’ theo cong thic:

R ; "M 45
N(e—h“ +%j 98790( 54,08 - 56 + ““7431

o] )
F,=F, = = : =~ =6.8(cm’
o R('l(hv—a') 2600(}56—-4) (em )

6.8
= == —2 20,003 > s, = 0,002
/l /Ll 40_56 /Llrﬂ!ﬂ o

= 4, =2 =2.0,003 = 0,006 = 1
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iii. Tinh cho c&@p 3 :
Tinh toan twong tu, gia thiét 4% =0,6% .
Tinh J,val,:
J,=9.085(cm")

J, =720.000(cm*)

Tinh th:
M, +N‘”’£g_aj 0,89+92,47[0;6 —0.04]
K, =1+ p =1+ (;6 =1,532
M+N(§—a) 19,94+103,53(’T-0,04)
Tinh S
e 0,213 e, . . ) . \
Xét ti s0 = = =0,355 = 0,05 <=2 <5 nén S duoc tinh theo cong thue sau :
h 0,6 h
§=01 o= % g1-0342
0’l+6’«_0 0,1+0,355
h
Tinh Ny,:
th = 65’74 ~S_JbEb + JaEa
l; th
2
=02 0.342 5)0000.2.65.10° + 9085.2,1.10° | = 309.688(kG)
8807\ 1,532 v
Hé s0 anh huéng cta udn doc :
1 1 '
= = =1,255
" N 103530 1,232
N, 509688

Do 1éch tAdm gidi han :

e, = 0,4(L25h—ah

o0

)=0,4(1,25.60-0,58.56) =17,01(cm)

Tinh cbt thép dbi xtmg, kiém tra tiét dién chiu nén léch tim 16n hay bé :
ne, =1,255.21,3=26,73(cm) > e, =17,01(cm)

= Tinh theo truong hop léch tdm l6n.

e=rne, +—i£—a=26,73+—6—29—4=52,73(cm)

Chiéu cao viing nén x :
= N 103530
" Rb 110.40

22’ =8 < x = 23,53 < ah, = 0,58.56 = 32,48 (cm) : Bai toan léch tdm I6n that su.
= Tinh Fa = Fa’ theo cong thirc:

=23,53 (cm)

23.53°

2 J =6,51 (crn:)

N(e—ha+%c) 103530(52,73—56+

Fomte= R'u(h,,—a‘} ) 2600(56 - 4)
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ﬁ
L 0,003 4 =0,002
T 4055

2

= u=u
p=4 -
= g, =24=2.0,003=0,006= z*

So sanh 3 cap thi ta thdy dién tich cbt thép cap 2 ( 7,1em”) 1a 16n nhét. Nhu vay chon thép
2 ® 22, F,chon = 7,6 cm” 1a dii kha nang chiu lyec.

b. Phén c¢6t dwéi :
+Chidu dai tinh toan cia cot L, khi tinh trong mat phing Khung : (tra bang 1.4.1/34/KBTCT)
[,=1,5H,
=1,5.6,38=9.57(m) -
+Kich thudc tiét dién : b =40 ¢cm, h = 70 cm. Chon a=a’ = 4cm, h, = 70 —4 = 66 (cm)
,57
, 7

+P¢ manh A4, =2 = =14 > 4 = Phai xét dén anh huéng cua udn doc 1am ting do

léch tam. -

+Tir bang to horp n6i luc chon cac cap ndi lue (it nhat 14 3 ¢dp) co tri tuyét ddi ctia moment
16m nhat, co do 1éch tim 16m nhat va ¢6 gia tri luc doc 16n nhét cua tiét dién 111 hodc IV ghi vao bang 6.4 sau :

Bang 6.4: Céc cap néi fwe nguy hiém ding dé tinh cét thep cét dwdi cot gilra

Ky higu | Ky hié .
Ciyp rll‘eg: &yb‘;l:: M N &y = MIN | 8g= 8pq+8’y Man Nan
A Rl IV LU BT m | m |
1 |Iv-IV 14 3541 110.8 0.32 0.245 -1.45 110.8
2 IV-1Y 17| -39.39 | 144.19 0.273 0298 -1.45 110.8
3 IV-IvV 18| -351 161.05 0.218 0.243 -1.45 110.8
h 70

30 30 =23 (cm)

Hy 838\ i (em)
600 600
l(cm)

Véi: Gia thiét dd léch tAm nghu nhién e', =

Chone’,=2,5cm
i Tinh cbt thép déi ximg cho cap 1: Gia thiét 1% =1%.
Tinh J,valy:

1 bh, (L—a)

=0,01.40. 66(?—4) = 25.370(cm“)

3 3 ,
b L =1.143.333(cm")
12
Tinh Ky, : -
Mrlh+Ndh(ﬁ—a) 1s45+11038(9;_7—0ﬁ04)
Ky =1+ W ~ =1+ 57 =1,513
A1+N(E—u) 35, 41+110, 8(——0 04)
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Tinh S :
. e, 0,345
Xét ti 56 %‘L =" =0,493=0,05< %‘ <5 nén S duoc tinh theo cong thire sau :
1 :
1
S= 0.1 5 +0,1 =———(—)£1———+0.1 =0,285
0.1+ 0,1+0,493
Tinh N :
6,4 S
Nth = ‘2 [—r-JbEh +']a a)
la dh p
_ 6,4

) :
(0*85 1143333.2,65.10° + 25370.2.1.10“) =771.126(kG)

T 9572\ 1,513

Hé s6 anh huéng cia ubn doc :

1 1
T=TTN T 110800 =1.168
N, 771126

Do léch tAm giéi han :
Cogh = 0.4(1,25h—a,h,)=0.,4(1,25.70~ 0.58.66)=19,69(cm)

Tinh cét thép dbi xtmg, Kkiém tra tiét dién chiu nén 1&ch tam lén hay bé :
ne, =1.168.34,5=40,3(cm) > ¢, =19.69 (cm)
— Tinh theo trudmg hop 1éch tim lon.

h 70 '
e=77€0+E—a=40,3+—2-—4=71.3(cm)

Chiéu cao ving nén x :
N
X=—= EO_S.(& = 25,18((3}77)
Rb 11040
24" = 8 <x = 25,18 < at.h, = 0,58.66 = 38,28 (cm) : Bai toan léch tam lon that su.
= Tinh Fa = Fa’ theo cong thirc:

25,18

N(e—i10+-;-j 110800(71,3—66+ )

F =F =— </ = £ 2 =12,3(em’

© " R(h-d) 2600(66-4) (em)
ji. Tinh cét thép dbi ximg cho cap 2: Gia thiét p& =1%.

Tinh toan twong tuw nhu cho cip 1. Tinh J,va Iy :

J, =25.370(cm*)
J, =1.143.333(cm’)

Til’lth_hl
i ’ 3
Mdh+Ndh(g_a) 1,45+110,8(%l—0,04}
Ky =1+ h =1t 0,7 =1.426
M+N(;—aj 39,39+144,19(—’2——0,04)

Tinh S:




Db an Bétdng Cot thép 2 Nha céng nghiép 1 tang lip ghép

Xét ti s6 % - 0,298 =0,426 = 0,05 < %o <5 nens duoc tinh theo ¢ong thirc sau :
h 0,7 h
S = 011} +0.1———w—+01_03o9
0,1+—” +0,426
h
Tinh Ny, :
6,
"= l;‘( JE, +J,E, ]
= 6,4 (0 3091143333 2,65.10° +25370.2,1.10° | = 831.092(kG)
957*\ 1,426

Hé s6 anh hwong cia uén doc :

I I
1TV T 144190 Ll
N, 831092

th

Do léch tAm gioi han :
e, = 0,4(1,25h—a,h,) = 0,4(1,25.70~ 0,58.66) = 19,69 (cm )
Tinh cét thép dbi xtmg, kiém tra tiét dién chiu nén 1&ch tdm 1ém hay bé :
ne, =1,21.29,8 =36,06(cm) > e, =19,69(cm)
= Tinh theo trdomg hop léch tam lom.

e=re, +g—a 36. 06+19—4 67, 06(cm)

Chiéu cao ving nén x :
N _ 144190
R b 110.40

2a’ = 8 < x = 32,77 < a.h, = 0,58.66 = 38,28 (cm) : Bai toan I¢ch tam lon that su.
= Tinh Fa = Fa’ theo cdng thirc:

—32,77(071'1)

. )
N(e—ha+ij 144190(67,06—66+3“’77

F =F =— 2/ » 2 ]—156( )
© T R(h-d) 2600(66 - 4) AN

iii. Tinh cét thép dbi xung cho cap 3: Gia thiét 17 =1%.
Tinh toan twong tu nhu cho cip 1. Tinh J,va J, :

= 25.370(cm4)
J, =1.143.333(cm")

Tinthh:
' (0.7
ML1/1+NA/;('?_U) 1 4541140, 8 5 -0, 04)
Ky =1+ hg — ?1 (;7 =1,421
A[+N(7)~—a] 35,1+161, 05[ ; -0, 04)
Tinh S :

50




Db 4n Bétong Cot thép 2 Nha cong nehiép 1 tang 1p ghép

o, e 0243 e R
Xéttiso = = =0,347 = 0,05 <= < 5 nén S duoc tinh theo cong thure sau :
h 0,7 h
S=-—O’—ll—+0,1=——0’—11——+0,1 =0,346
0’1+§& 0,1+0,347
h
Tinh Ng,:
6,4 S
Nlh = ,W —JbEh + ’]uEa
l(: th y
4 3 i 5 5 .
= 6, - 0,346 1143333.2,65.10" + 25370.2,1.10"] = 887.83()(kG)
957-\ 1,421 )

Hé sb anh hudéng cia uon doc :

1 I
= = = 22
1T N T 161050 L2
N, 887836

Po 1éch tAm gioi han :
=0,4(L.25h—a,h,)= 0,4(1.25.70~0.58.66) = 19,69 (cm)

e
¢ ogh

Tinh ¢t thép d6i xing, kiém tra tiét dién chiu nén l&ch tdm 1én hay bé :
ne, =1,222.24,3 = 29,69(cm) > e,,, =19,69(cm)
= Tinh theo trudong hop léch tdm lén.
70
e=ne, +-g——a = 29,69+—2———4 = 60,69(0}71)

Chiéu cao ving nén x :

. N 161050

" Rb 11040

2a’ = 8§ < x = 36,60 < a.h, = 0,58.66 = 38,28 (cm) : Bai toan léch tdm l6n that su.
= Tinh Fa = Fa’ theo cong thuc:

=36,60 (Cm)

36,60)

N(e—ho+%j 161050(60,69—66+
: = =2 =12,98(cm’)

Fo=k= R",(ho—a') - 2600(66—4)

So sanh dién tich ¢bt thép ctia 3 cép ta théy dién tich thép cho cap 2 1a lon nhét :
Fa=F,=156 cm® chon thép 4022 ( Fa = 15,21 cm® )

5,
:>,u=,u'=l—‘%iz0,0057>,u =0,002

40.66 min
= p, =2u=2.0,0057 = 0,0114 ~ u*

Véy nhén dién tich c6t thép tinh cho cap 2 1a dién tich cbt thép cho ph5n cdt dudi cot truc

¢. BS tri thép cho cft B :
i. Cot trén : Thép cdt trén, bd tri hai bén (222 ) kéo sudt chidu dai cot trén xudng
dudi vai ¢dt 1 doan 1a 30d = 30.22 = 660 mm.
ii. Cot dudi : Dé bb tri thép duoc tiét kiém, can tinh thém dién tich thép yéu chu &
tiét dién 111 — I11. Chon c&ip ndi luc 111 - 16 trong bang 4-1, c6 M = 24,35 Tm ; N = 137,08 T ; Mg, = 0,89 Tm ;
Na=103,7T ‘
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M 24,35

e =——te' == +2.5.107 =0,203(m)
N 137,08 '
Ding Fa=Fa’ = 7,60 cm™ (2 @ 22)

=J, =2.7,6. (2—4)- =14.607(cm*)

“

J,=1.143.333(cm*)

MJ,I+NI,,,£h J 0,89+103.7(0;7 _ )
K, =1+ ]‘ =1 6 - =1,494
M+N[—7—a) 24.35+l37,08£ ’ )
2 2 .
e, 0,203
Xett1 7: 0.7 =0,29 = 0,05 < };’ < 5 nén S dugce tinh theo cong thirc sau :
S= 0’“ c001=—2 L01-0382
01+ 0,1+0,29
h
= 624[ S JE, +JEJ
lo dh
_ 6.4 10.382) ) 43333 3.2,65.10° +14607.2,1.10° | = 755.718(kG)
9577\ 1,494 '
1 1
= = =1.222
TN T 137080 b2
N, 755718

e=1e, +§—a =1,222.20,3 +770—4 =55.81(cm)
Chiéu cao vimg nén x :
N _ 137080
R b 110.40
2a’ =8 <x=231,15 < ah, = 0,58.66 = 38,28 (cm) : Bai todn 1¢ch tam lém.
= Tinh Fa = Fa’ theo cong thirc:

N(e—h,, +§] 137080(
F,=F,= 2 o=
R, (n,-a) 2600(66 - 4)

Nhu vay ta thiy lugng thép tai vi tri LI — 1 yeu chu xap xi voi lugng thep tai tiét dién [V ~
IV nén khong cat thép ma phai dat mdi bén 4022 (F, = 15.21cm” ) suét tir chan ot 1én dén hét phin dudi vai

cOt.

-3],15(cm)

3L15
+

) :17,82(cmz)

iii. Bé trf ¢bt doc cAu tao : Do chidu cao tiét dién cot gifta h > 500 mm nén phai bo
tri c6t gia doc than cdt. Chon 212 lam cot gia. Khoang cach giita.cac cot doc theo phuong canh h la:

h —a' - A
Sd=(1“2a)=66 4=31<40(Cm) ( cho phan ¢t duéi )
h —a' - p
S, =( °2a ) = >6-4 =26<40(cm) ( cho phan cét trén )

Fa =226 cm’ ( 2012 ) > 0,0005.b.S4 = 000054031*067cm ( Thoa)
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L Kiém tra kha nang chiu lyc cua c6t theo phuwong ngoai mat phéng ubn :
+ Phan cot trén : Nyex = 103,53 T ; chidu dai tinh toan 1,= 2H, = 2.352 =704 cm ; d9 manh

704
Ay = 20 =17,6 ;hé s6 ubn doc ¢ = 0,816 ( tra bang phu luc XI/175/KBTCT ).

Dién tich tiét d1en F;, = 40.60 = 2400 (cm” D)
Tong dién tich cbt thep F,=27,1=14.2 (cm )
Tinh toén kiém tra theo cong thirc : Cau kién chiu nén dung tam
(R F,+R, m) 0, 816(110 2400 +2600.14,2) = 245.551 (k(.r) =245, 55( )

Npar = 103,53 T<24555T: CAu kién du kha nang chiu luc theo phuong ngoai mat phéng

+ Phin c6t dudi : Ny = 161,05 T ; chiéu dai tinh toan I, = 1,2Hg = 1.2.638 = 766 (cm) : do
766 .. ,
manh A, = 20 =19,15; hé s6 ubn doc @ = 0,77 ( tra bang phu luc X1/175/KBTCT )
Dién tich tiét dién F,, = 40.70 = 2800 (em”) ]
Téng dién tich cbt thep F,=2.1521 =30,42 (cm")
Tinh to4n kiém tra theo cong thire : Céu klen chiu nén dung tam
gp(R"F +R' F, ) 0, 77(110 2800+ 2600.30, 4”) =298, 06l(kG) =298. 06( )

N = 161,05 T «298,06 T : Cu kién dt kha nang chiu lyc theo phurong ngoai mat phing

d. Tinh todn cjt truc B theo cac didu luen khac :
i Kiém tra theo kha nang chiu cét :
+ Phén cOt duéi : Qumax=6.52T
Pé ciu kién dn kha ning chiu lrc cét thi Quex < KiRibh,
Tacéd: Klebh =0,6.8,8.40.66 = 13.939 kG = 13, 94T
voi =0,6 hé¢ s6 dbi VO‘l dim véi két ciu dung bétong nang.
Nhu vy 6,52 < 13 94 (T) : Khéng ¢An tinh toan kha nang chju luc cua tiét dién nghiéng
theo luc cat, cbt dai dit theo clu tao.

>5Smm
Dui | D™ 22 . Chon cot dai : D8
>—doc = == =5 Smm
4 4
< 500mm
Ui € b =400mm . Chon budc dai : u =300 mm

<1507 =15.22=330mm

Doan day dai
<300mm

Uy (€ b =400mm ' . Chon budc dai : u =220 mm

min

<100%" =10.22 = 220mm

ji. Kiém tra kha ning nén cuc bd : Theo 3.39 TCVN 5574:1991
Didu kién kiém tra: N <77, R,F,;
Véi:
+Dbinh c6t chiu lue nén do mai truyén xudng :

N =G,+P,= 8 33+5,27=43,6(T)

ml
N,=G,,+P,, =51,82+7,02=58.84(T)

Chon N, =58,84T dé tinh toan
+Bé rong dan mai ké 1én ¢6t: b =24 cm

Chiéu dai tinh todn ctia ban ké : 1 =26 cm

= Dién tich chiu nén cuc bd truc tiép : Fo, = 24.26 = 624 cm?®
+Bé rong dinh ¢t : b =40 cm
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Chiéu dai tinh toan dinh cot : 1=2.2+26 =30 cm
Dién tinh tinh toan cua tiét dién ldy doi xing qua Fo, : F,=40.30 = 1200 cm’
N1t M2

l
e SIS
150@ ;
|
\—

n—%
,/

F 2

Al F
PN
2 260
300

Hinh 6.8 : Dién tich tinh todn nén cuc bg cét gilta
= Hé s6 tiang cudong dd ye, :

£
Vo, = = 3/1200 =1,24<25
Fl‘lz 624

+R, = 110 kG/em®
+1e = 0,75 ( Nén khong déu )
= 1,7 RF, =0,75.1,24.110.624 = 63.835(kG) > N = 58.840 (kG)

Théa mén didu kién vé kha ning chiu nén cuc bd. Do d6 ta dit thép ludi cau tao gia co dau

cot. Kich thudc cia ludi thép ngang theo 5.23 TCVN 5574: 1991 : St dung thép C — I ©6.

Kich thude 6 ludi < (IOOmm;% =100mm ) va > 45mm . Vay chon & lwdi ¢6 kich thuoc
60x60mm.

Budc ludi §; < (1 SOmm;ZE) = l33mmJ va >z 60mm. Vay chon budc lwdi 120mm.

Lép‘béténg bao vé ddu cot : a=2cm (5.4 TCVNS5574:199 1‘)
Chidu dai thanh luoi: 1, =40-22=36cm; ;=60 —-22 =156 cm

) . 56
Sé thanh theo mdi phuong : n, = 3—66— +1=7thanh ;n.= —6— +1 =10thanh

S6 lwai phai dat khong it hon 4 va khoang dat ludi > 15@%° = 15.22 = 330 mm
Viy dat 4 ludi, khodng dat ludi 1203 +20= 380 mm > 330mm ( Thoa )

560 ° '
600

A

Hinh 6.9 : B& tri ludi thép d&u cdt B

54



Nha cdng nghiép 1 ting lip ghép

D 4n Bétong Cot thép 2

ning chiu lyc cit,

iii. Tinh toan vai ¢6t : Theo 3.47 TCVNS5574:1991

l .
Luc tac dung 1&n vai ¢t : =
P =D!, +g, =26.81+561=32,42(T) “l f”‘
P,=D. +g, =3539+561=41(T) ;
Chon P =P, =41 T dé tinh.
Ki&m tra kich thwéc vai cot theo hai diéu kién sau A vid 2
P<2,5R.bh A e
N X 7
peb 2K, Rk w4
a, i _
Khoéng cach tir P dén mép cot dudi a, : e S = {
a, = 750 — 350 = 400mm = 40cm 00 = =
K, = 1,2 ( béténg nang ) o0
my =1 ( ché d6 trung binh ) SN

b=40cm, bé réng vai cot Hinh 6.10 : S¢ d3 val cjt gita
Ry =8,8 kG/em? :h, = 1500 — 25 = 1475mm = 147,5¢m

+2,5.R,.b.h, =2,58,8.40.147,5=129.800 (kG) > 41.000 (kG)

= Thda.

N K m R.bh; _ 1,2.1.8,8.40.147,5° _ "29.746(/(6') - 41000 (kG)
a., 40

= Thaa.

Tinh toan cét thép cho vai ¢t :

Moment udn tai tiét dién mép vai cot:
M; = P.a, = 41.0,4 = 16,4 (Tm)

Tinh c6t thép chiu kéo do moment udn can ting moment udn 1én 25% :
M=1,25M;=20,5 (Tm)

M 205100
T RbH 110.40.147,5
= a=1-1-24=1-/1-2.0,021 =0,021
_aRpbh, 0,021.110.40.147,5 _
- - 2600 -

= A4

= Fa

5,24(cm3)

Chon 3®16 ( 6,03 cm®)

Tinh cét dai va cbt xién :
Kiém tra diéu kién : P < R,bh,
Tacé : P =41.000 kG < 8,8.40.147,5 = 51.920 kG
Va:h=150>3.a,=3.40 =120 (cm)
Theo 5.21.c TCVN5574 : 1991 = Khong cin dit cét xién, chi dit c6t dai do bétong du kha

15(cm)

Buédcdai: u<iy 150 Chon u = 150 mm
—== 37,5(Cm_)
4 4

Chon dai ®8al150

Kiém tra ép miit 1én vai ¢t :
Luc nén 16n nhat tir mot dam truyén vao vai cot 1a :
N, =0,5g,, + D,

N, =0,5g,, +D.,

der max
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Chon gié tri DY dé tinh, tir d6 tim duoc gia tri N2 ( Do gia tri N; tuwong tw nhur gia tri dd

max

tinh toan voi vai ¢6t bién nen khéng cén tinh lai )

Gia tr] D do P, gy ra nhung chi tinh cho mét bén dam. Dua vao duong anh hudng &

hinh2.4tacéd: Voiy=1;y, = % =0,267 B = 6300 B = 5300
ya= ? =0,683 | W i ‘ i .
’ =" Fol | (PEm P 1
[11‘1\ = nPnf’ix Z ¥; ‘ } l‘
. N JAR ; 1 'EJ
=1.1.16,5.(1+0,683)=30,55(T) NP S
oo, 4400 G900 4100 &
N, =0,5.5,61+30,55=33,36(T) " 6000 o000 |
I T

Hinh 2.4 : Butng anh hudng phan lyc xac dinh Dmax

Diéu kién kiém tra: N <77, R,F.;

Vi : |

+N =N, =33, 36(T)

+Bé rong dam chu truc & trong doan gdi dugc mé rong ra 3OCm
Poan dim gbi 1én vai c6t 18cm. = F, = 30.18 = 540 cm’

+ Dién tinh tinh toan cua tiét dién léy d6i xtmg qua F, ( Theo hinh 6.11 ) :
F.=86.18 = 1548 cm®

o0

= Hé sb ting cuong 4o v, : ’ I

‘ '
IS L/ oL BN PT Y r
F, V540

+R,=110 kG/em?

+1e = 0,75 ( Nén khong déu )

=0,V sRF, =0.75.1,4.110.540 =
=62.370(kG)> N = 33.360 (kG)

Thoa man diéu kién nén cuc bd.

500

1500

’ iv. Kiém tra cot khi chuyén che cau - . |
lap : :
Khi chuyén cho hay chu lp, cot 1am viéc
nhu cdu kién chiu udn. Tai trong tac dung 1én cot lay bing ﬂg
trong lugng ban than ¢6t nhén véi hé s6 déng lyc 1,5. LA =
Poan duoi : g, = 1,5.0,4.0,7.2,5=1,05 T/m 600 ! 1050
Doan trén : g; = 1,5. 0,4.0, 6 2,5=0,9 T/m Hinh 6,11 ; 50 dd trh todn ép mitién vai ¢t glia

Xét cac truomg hop bde Vep treo budc chon

ra hai so dd tinh nhu sau :

+ Khi chuyén ché va bdc xép : Cot duoc dit theo phuong ngang, cac diém ké hogc treo

budc cach mit dudi 1 doan 0,25Hd 0,25 6, 38 =1,59 = 1,6 m; cach mut trén 1 doan 3,3m,

2,325m:

Tim ndi hue bang phan mém Sap2000 ta tim dwoc gid tri ndi luc nhu sau :
Moment dm tai géi :
M, = 1,34 Tm; M>=4,90 Tm
Moment duong 16n nhit & doan gitta phin cot dudi tim duoc tai tiét dién cach gbi 1 doan

M; = 1,47 Tm
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Biéu 6 moment dugc trinh bay trén hinh 6.12

10700 B
3520 5550 160
3 [
‘ 77 7777 2022
| 3300 I 5300 | tewm ) i
— =
;
. @ =1,05T/m :
gz =09T/m !
g =097, — :
1 7 1 1 | ) v
y 0 .
& 28 dud
M2 =450 T
AT T
— M1 =1,34Tm
- M
| 2325 {, 1800 |

Hinh 6.12 : So b tinh tedn oSt khi ven chuyén

Kiém tra kha nang chiu lyc voi tiét dién ndm ngang v6i moment Mz = 4.90 Tm cho phan cot
trén ( qua so sanh moment va tiet dién ta thdy M- 1a moment lon nhét va tiét dién phan cdt trén nho hon gt
dudi) , h = 40cm, h, = S6cm, cot thep kiém tra chi 14y hai cbt thép & ngoai : 1022 + 122, Fa= 7,60cm”.

[M]=R,F,(h,~a")=2600.7.60(56 - 4)=1.027.520(kGem) =10,28(Tm)

[M] =10,28 (Tm) >M., =490 (Tm) ( Thoa, cot dit kha nang chiu luc )
+ Khi chu l&p : L4t c6t ndm theo phuong nghiéng 8i méi chu. Didm céu dit tai vai cdt,

céch mut trén 3,72m. Chan cot ti 1én mat dat.
Tim ndi luc bang phan mém Sap2000, ta dugce ndi lye nhr sau

C e —1E]

3520 A .
1 3720 6580 4022
10700 s — F ’//1/,/,

g9 =0,9T/m g1 =1,05T/m F;-////« J—T
e EERERE | ]

Ms =6,23Tm
Ms =5,58Tm )T‘ 2500 T .
h Cot frén Cot dut

\& Me = 3,65Tm

Hinh 6.13 : 50 db tinh toan cdt khi c&u 1p

Moment 4m 16n nhét & phin cot trén, tai vi tri mép trén vai ¢t :
M, =5,58 Tm
Tiét dién cot voi Fa = 7,60 cm” (2022)

[M]=R,F,(h,-a")= 2600.7,60(56 —4) = 1.027.520 (kGem) =10,28(Tm)

[M] =10,28(Tm)> M, =5, 58(Tm) ( Thoa, cot du khd nang chiu lue )
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D4 4n Bétdng Cot thép 2 Nha coéng nghiép 1 ting lip ghép

Moment 4m 16n nhét ¢ ph?m cot dudi, tai géi tua cach mép vai cét 0,2m :
M:;=6,23 Tm

Tiét dién ¢6 h = 70cm, h, = 66cm, Fa : 4022 ( 15,21 cm”)

[M] =RF (h —a') =2600.15,21 (66—4) =2.451 .852(chm) = 24,52(Tm)

a d 2

[M] =24,52(Tm) > M; =6, 23(Tm) ( Thoa, cdt du kha nang chiu lyc )

Bb tri thép trong cot bién dwoc thé hién trong hinh 6.14 sau :

D 3a300

|~

I

292 222

3520

2022
2D22

400
[ 1
=1

©8a150 et

500

‘1,7560

1000

10700

4@22
4022

7180
B
§
&

LItT

400

: 08a300 I:

Hinh 6.14 : So db bé tri thép trong cft truc B
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7. Tinh méng:
7.1 Mong cét bién .

a. Da kiéng : ‘
Tuong gach x4y ngoai cot, trong luong ban than tudng truyén 1én da kiéng. Chiéu cao da

3 1 1 . .
kiéng hg = (g + ﬁ )B. Do chi mang trong lugng tuong va giang gili méng nén :

1 1
ha = (E +TZ)B = (500 = 450) mm . Chon hg. = 450 mm va by = 250 mm.

b. Tai trong tac dung 1én mong :
Chon trong bang 4.1 cac cap néi luc tai tiét disn IV — IV dé tinh to4n mong va trinh bay
trong bang 7.1 sau :
Béng 7.1: Céc ¢ap nal lwe nguy hiém ding dé tinh méng

Ky higu | Ky higu

cEp ndi | & bang M N @ &= MN
Iwe 41 (Tm) {T) (m {m)
1 Iv-iv 161 187 54 44 433 (.343

2 V-1V 17| -18.62 | 70.21 -4.85 0.26%
3 Iv-Iv 18| -1842 | 74.95 | 477 0.246

+ Trong luong ban thén da kiéng :
ga = 1,1.0,25.0,45.2,5 = 0,31 (T/m)
+ Trong lwong tudng gach bao che day b,=20cmc6y= 1,6 T’ :
g, = nby( H; + Hy — ha )y = 1,1.0,2.( 3.52+6,38—0,45).1,6 = 3,48 (T/m)
+ Tai trong twdng va da kiéng truyén xubng moéng :
G=(ga+g)B=(031+348)6=2274 (M

h, b 0,5 0,2
Luc nay dat léch tdm véi méng 1 doan e = 7"- + 5’ == + —7 =0,35 (m)
c.’Tinh toan kich thude méng don véi cac cdp ndi lyce : ] )
S4 lidu ; B#250 ; cot thép CIIRa = 2600 kG/cm? ; cudng dd tiéu chuan cua déat dudi day

méng duoc gia thiét R = 2kG/em” ; khdi lugng trung binh cua dht dfip va méng ve = 2 T/m’.

i. Xéac dinh kich thuéc day méng b x 1:
+ Tinh v6i cdp 3: Chon chidu sau chon mong h = 1,5m
Chiéu cao méng h, = 1m
Tai trong truyén xubng tam O ddy mong so bo R
M, = 18.42 +22,74.0,35 + 4,77.1,0 = 31,15 (Tm)
N, = 74,95 + 22,74 = 97,69 (T)

L B b

Hé s6 vuot taing = 1,15 -
1 : ]
: M;C — 31 31155 — 27’ 09 (Tm) ,'C,, etnsensn AR AN S m“/

= Ne =218 _g4,05(T)
1,15

. N’ 84,95

Dién tich day méng : F, 2————=-—"—".~ 5, (m‘)
R —y,h 20-2.1,5

Chon Fy=bx 1=1,8x28=5,04 (m"

Kiém tra: o

Tai trong thang dimg thyc t€ truyen xuong tam O ddy mong :

N¥= Ny +ypblh=28495+ 2.1,8.2,8.1,5=100,07 (T)

My 27,09

N 100,07

—=e'= =0,271(m)
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Phan luc ‘dét nén tac dyng 1én dy mong :
NE( L 6e' 100,07( 60,271 Pfﬁax =3139(7 /)
w\ )T - =

1w

_pl“&\ = - -
B /] / 5,04 2,8 Pl =832 (T/m‘)
. 31,39+8,32 2
= ply =22 = 19,86(T /m)
‘A (2N A . - ] 278 - A by
Kiém tra diéu kién ép luc : doe’ = 0,271m < o = o =0.467m va p- > 0nén biéu do

ap luc tai ddy mong c6 dang hinh thang.
Pl =19.86 < R“ =20(T /m*)
Pl =31,39>1,2R" =24(T /m’)
Khong théa diéu kién 4p luc véi t6 hop 3.

Tang kich thuéc déy méng : bx1=2,4x30m = v,b.lh=22423, 0.15=21.6T
Tai trong truyén xudng tAm O ddy méng :
MY =27,09(Tm)
N’ =84,95+21,6=106,55(T)
M 27,09

O

N 106,55
Phan luc dAt nén tic dung 1én ddy moéng :

N( 6e) 1065%( 60254J
= 1+ 1+ =

=0,254(m)

=el=—2

~ ki
Pl =22,32(T/m’)

=T 1) 2,430 3,0 P, =1.28(T/m?)
22,32+7,2 :
= py :L:l_szm,so(mm-)

' 2 P 3 s ~ A A«
Kiém tra'diéu kién 4p luc : do e’ = 0,254m < — = e 0,5m va p.. > 0nén bieu do ap luc

|~

tai ddy mong c¢6 dang hinh thang.
P =14,80 <R“ =20(T /m*)
Pl =22,32<1,2R" =24(T /m*)
Thoa didu kién ap luc véi cap 3.
+Kiémtravéicip 1 :

Tai trong truyén xudéng tim O ddy mong :
18,7-22,74.0, 5+4,5".1,0 13,~7 .
0.3 2 13,28(Tm)

M= =
‘ 1,15 L15
9
o JRAATIRTE ) 688, 71(T)
1,15
e s}
= e'=M—;’= 13,28 =0,150(m)
N 88,71

Phan lwc d4t nén tac dung 1én day moéng :

Ni‘"[ 6e'j 88.71 ( 6.0,150) Phw =16.02(T/nr’)
2 lt—|= 1+ = .
I) 2,43.0 3,0 Pl =8.62(T/m?)

e _
Po =7

. 16,02+8,62 ,
p -——2———12.32(T/m )

th
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=0,5m va P > 0nén biéu do ap hwc

nmin

oxlu

Kiém tra diéu kién 4p luc : do e’ =0,150m < g
tai ddy mong cé dang hinh thang.

Pl =12,32<R* =20(T /m*)

Pl =16,02 <1,2R* =24(T /m*)

Thoa diéu kién ap luc vdi ciip 1.

+ Kiém tra véicap 2 :
Tai trong truyén xubng tdm O day moéng :

2+ 22,74.0,35 1 31,
M" = 18,62+22,74.0,35+4,85.1,0 _ 31,43 :27-33(7,’”)
1,15 115 ‘

o 70,21+22,74

T[I)L: 0 + 7 +2L():102‘43(T)

' L15

MIC

Se'=—~L= 27,33 =0,267(m)

N® 102,43
Phan luc d4t nén tac dung 1én ddy méng :
 N®(. . 6e") 102,43(, 6.0,287 P.ﬁi’ax =21.82(7/m*)
Pl == 1x 2 |= 1+ =
wn /b [ 2.4.3,0 3,0 =6, 63(T/m )

11 in

7182
= pl =———“L8H: 6,63 =l4,23(T/m:)

=0,5m va p~, >0nén biéu do ap luc

o«|u)

[
Kiém tra didu kién &p luc doe’ =0,267m < —6-
tai ddy mong c6 dang hinh thang.

P:Z 214,23<Rm:20(T/m2)
pr =21,82<1, 2R" :04(7«/,”:)

Théa diéu kién ap lwc véi cap 2.
Viy kich thuéc méng b x 1=2,4 x 3,0 m thoa ca 3 cap ndi luc.

ji. Kiém tra xuyén thung :
Ding tai tinh todn tac dung 1én mong tai cao trinh mat nén dé tinh toan choc thiing cho
moéng ( bd qua trong lugng béan than datnén )
+ Tinh véicip 3 :
M"=M+G.e =18,42+22,74.0,35 = 26,38(Tm)
114

N = N +G = 74,95+22,74=97,69(T) = e, = o = 0,27 (m)
N

N"[l 6e0) 97,69 (1 6027) [20.89(7/m?)

= 1’1:41\_
Pe = U7 )T 243,00 0 3,0 ]74T/m

+ Tinh véicap 1 :
M" =M -G, =18,7-22,74.0,35=10,74(Tm)

N"=N+G=54,44+22,74=77,18(T)=e, 2%205139(’")

N" (1 6e) 77,18 (1+6.0,139j_ 13.70(7 /m’)

= lrlfax -
P = I ) 2.43,0 3,0 7,74(T I m*)
+ Tinh véicap 2 :
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M"=M+Ge =18,62+22,74.0,35 :26,58(Tm)

N = N+ G =70,21+22.74=92,95(T) = ¢, = = = 0.286 (m)
A]N

[/ 2,430

1t ~ . o) A 20,29 T/I’H:
1;/b(1i6e0) 92,95 [116.0,36]: ( )

= Do == = .
3.0 5,53 T/m-)

Diéu kién xuyén thiing :
P, £0.75.Ry.bw.hy
V6i:  a, chidu day 16p bétong cbt thép méng = Scm
h, chiéu cao méng = 1m
ho=1-0,05=0,95m
R, = 8.8 kG/em®
by =b.+h,=0,4 +0,95=1,35m i _ B I
0,75 Riby. 1= 84,65 T T L

Chon pl =20,89 (T / mz) ciia c3p 3 dé tinh todn.

1.5m

h=

. P.rr = P(l”'FXI‘
Trong d6 :
I—-h 3-0,
L= ke —ﬂ =1,25m T, /
2 2 7
1 1t h // £
pmax - pmin (] - L) // ol 5
= ) ] :
[ - /,; 2
v — 04, (20:89-6.24)(3-1.25) F
b =06 D E |
3 ho| he (ho
1 ’ 2 . .
pl =14,78(T/m ) I

Hinh 7.1 : Tinh toan choc thing méng cot A

1" T
it = PLE P 14:78+20.89 =17,84(T /m*)
2 2
I h 30,5 >
F, =SABCDEF=b(z——-z——ho)=2,4(5—7—0,95j=0,72(m )

( Dé don gian tinh todn ta tinh luén ca dién tich cla hai tam gidc nho nim ngoai ving gach
chéo ¢ hinh trén ) '
P, =17.84.0,72=12, 84(T) < 84,65 (T)

Chiéu cao méng chon nhu trén thoa.

jii. Tinh c6t thép :
+ Theo phuong canh dai / o )
) Chon ciip 3 12 cip nguy hiém nhét dé tinh, ta ¢6 : cit méng theo phwong canh dai 1 dai c6
béréngb = 1m
, 2 1t + 12
M =br> P T e d

Véi: b=1m;L=125m; p’ =2089T/m"; p'= 14,78 T/m’

= M =1,25° ————2'20’896+14’78 =14,73(Tm)
. 5 .
M 147310° 6.63 (Cm:)

F = =
“ 0,97 R 0,9.95.2600

o a

Chon @©12a170 ( Fa = 6,65 cm™/m )
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Nha coéng nghiép 1 thng lip ghép

+ Theo phuong canh ngin b : cit mong theo phwong canh ngin 1 dai c6 bé rong 1 = Im

e .o b=b 24-04 . 4 _
Véi: 1=1Im; B=—t=—"— =1(m) : pj =

2.13,57+13,57

2089+8.2% _y3.57(r/m?)
2

e

=6,79(Tm)

3,1(01713)

=M=1"

M 6,79.10°
- F; = = =
0,9n R, 0,9.95.2600

Chon ®12a200 ( Fa = 5,66 cm*/m )

iv. CAu tao héc méng :

. D6 sau doan c6t chon vao mong : 800mm.
Kiémtra:tacée,=027m (cip3)<2h,=2.0,5=1m
= D6 chén sau bang 800mm > h, = 500mm ( Thoa )

b 500

Lﬂ

\ , )/
=> Chiéu day thanh bén cua hoc mong a, > -; —5— = 100( mm) . Chon a, = 200mm

Cbt chu tao gia cuong thanh héc méng : chon P6al50

N
J
Bland)
2 teaise/ ‘ g \
e 7 ] N
o aeatse/ - { . N
8 A /./" g ; ~.
B § — ’.;9‘ i
. so W= ~
8 1 s a e 'y sclle rY A a r a r A
— - s e =L
8 D12a200 \__D12a170
= A m v arp v AT
[N 5
< g
b | 122200
3
N.,._
=1
B FrEzoy
o ; L y —_
g @ s
o %
8l_| '
— i $12a170
't :
o
-
725 | 250 [pookq 250 1500
acpo

@®

Hinh 7.2 : Cét thép méng cdt bién
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7.2 Mong cét giita

a. Tai trong tac dung lén mong :
Chon trong bang 4.1 cac cap néi lyc tai tiét dién IV — IV dé tinh toan méng va trinh bay
trong bang 7.2 sau, vding = 1,15 :

Bang 7.2: Céc cap ndi lwe nguy hiém dung dé tinh méng

Ky higu | Ky higu M N a Mt Nt g
AN T | M | M | m | M | m
lue 4.1
1 V-1V 16| 3498 | 13605 | 521 3042 118.3 4.53
2 V-1V 17 ] -39.39 | 144 14| -6.52 -34 25 | 13538 | -5.67
3 V-1V 18] -351 | 16105 ] -454 S3052 | 14004 | -3 95

b.’Tinh toan kich ghlré‘c mong don voi cac edp ndi luce : ' )
50 liéu : B#250 ; cot thep CIl Ra =2600 kG/cm~ ; cudmg do tiéu chuén cua dat dudi day
- méng duec gia thiét R = 2kG/ecm® ; khéi lwong trung binh ciia dét dap vamong ye. =2 T/m’.

i. Xac dinh kich thudc ddy mong b x 1:
+ Tinh v6i cap 3: Chon chi€u sau chon méng h = 1.5m
Chiéu cao méng hy, = 1m.

Tai trong truyén xubng tdm O ddy méng so bo: X
M =30,52+3,95.1,0=34,47(Tm) - t L .
N(tf = 140’ 04 (T) é\ % cecmvonnenseisias vt et . %
Dién tich ddy moéng : : ! :
NS 140,04

o

F,z— = =8,24(m")
R*-y,h 20-2.15

ChonF,=bx1=2,6x32=832(m°

Kiém tra : ) i )
Tai trong thang ding thuce t€ truyén xudng tdm O day mong :
Nf= N +y4.b.lh=140,04 +2.2,6.3,2.1,5 = 165 (T)

:e':M—{z%ﬂzo,zosw(m)
Ny 165

[z}

Phén lwe ¢t nén tic dung 1én ddy moéng :

N[ 66) 165( 6.03209) p"‘:”:27’60(T )
1+ 1+ =

a

max

moIb 1) 832 3,2 v, =12,06(T/m?)
2
= z—_“7’60;12’06 =19,83(T /m*)

. s i 3,2 e
Kiém tra diéu kién 4p luc : do e’ = 0,209m < g ==2==0,533m va p* > 0nén biéu do

min

ap luc tai dd&y méng c6 dang hinh thang,.
- Pl =19.83< R“ =20(T /m’)

pe =27,60>1,2R" —M(T/m )

Khéng thoa diéu kién ap hre vai t6 hop 3.

Tang kich thuéc ddy mong : b x1=3 x3,6 m = y4,.b.Lh =2.2.83.4.1,5=324T
Tai trong truyén xudng tim O ddy mong :

‘ M* =34,47(Tm); N* =140,04+32,4 =172.44(T)
| M 34,47

De'=—%2=
N 172,44

=0,200(m)
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Phan luc d4t nén tac dung 1én d4y méng :

¢ ' " . R
A 17~a44(1i6‘0ﬁaoo):}
wedb 1) 30360 36
. 21,29+10,64 o

3.6
6

N~

Kiém tra didu kién ap luc : doe’ = 0,200m <

luc tai ddy méng c¢d dang hinh thang.
Pl =15.97 <R =20(T/ m?)

pe =21,29<1,2R" = 24(T/m2)

Thoa diéu kién ap luc véi cap 3.

+Kiém tra véicap 1 :
Tai trong truyén xudng tam O day mong :
M('f =30,42+4,53.1,0= 34,95(Tm)

NF=118,3+32,4=150,7(T) = ¢'

Phén luc dit nén tac dung lén ddy moéng :

N 6e'j 150,7
P == 12— |=
mo b I ) 3,03,6

19,35+8,56
2

A

(s

3,6

o
p th

:13,96(T/mz)

3.6
6

. ; /
Kiém tra diéu kién ap luc : do e’ = 0,232m < g
luc tai ddy moéng cé dang hinh thang.
Pl =13,96 < R“ =20(T/m’)
Pl =19,35<1,2R* =24(T/m*)
Thoa diéu kién ap lwc v6icap 1.
+ Kiém tra véi cap 2 :
Téi trong truyén xuéng tdim O day mong :
M" =34,25+5,67.1,0 =39,92(Tm)
j‘él'tc

- te
ND

1

=14,61(T /m*)

N =125,38+32,4=157,78(T) = ¢’

Phan lyc dét nén tac dung 1én day mong :
e _

N_f(l+g<_e_'j_157,78
b\ 1) 3036

20,77 +8,45
2

6.0,271
3.6

P =
.z 1Al [ 3,6
Kiém tra diéu kién 4p luc : do e’ = 0,253m < g = ?

luc tai ddy méng cd dang hinh thang.

MY 34,95
N 150,7

+ 6.0,232 ) N

=0,6m va P\

39,92
157,78

Jﬁ

Pl =21,29(T/m*)
P, =10.64(T /m’)

=0,6m va pl > 0nénbiéu do ap

0,232(m)

P =19.35(T/m?)
P = 8,56(T/m:)

> 0 nén biéu do ap

min

=0,253(m)

P, =20,77(T/m*)
P, =8,45(T/m?)

=0,6m va p.. >0nénbiéu do ap
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oy =14,61<R" = 20(T/m:)
Pl =20,7T<12R" =24(T /)

Thoa diéu kién ap luc voi cap 2.
Vay kich thuéc méng b x 1= 3,0 x 3,6 m thoa ca 3 cép ndi luc.

ji. Kiém tra xuyén thing :
Dung tai tinh toan tac dung 1én mong tai cao trinh mar nén dé tinh toan choc thung cho
moéng ( bo qua trong lwrong ban than dit nén )
+ Tinh v&icdp 3 :

[M”

M" =35.1(Tm):N" =161,05(T) = ¢, =~ =0.218(m)

. N ( 667 \ 161,05 [ 60.218} 20.33(T/H?l)
3pmax = + . J: li =

== T I ) 3,036 3,6 9,49(T /m”)

+ Tinh véicip 1 :
M" =34,98(Tm): N" =136.05(T) = e, = ——=0,257(m)

n z " J17,99 T/m’
‘ i\/_(li%)_136,03(&6.0,&57)_1 ( )

:pmﬂx: - y - 2
A [ ) 3,03,6 3,6 7.20(7/m”)

+ Tinh véicip 2 :

v M"
M" =39,39(Tm);N" =144,19(T ) =e¢, = T 0.273(m)
CONT( 6e) 14419(, 60273 |19-43(T/nr)
= P =—— | 1 E—%|= -| 1£ » = .
mp L 1) 3.03,6 3.6 17”38(T/,,,-)
Diéu kién xuyén thung : 1t ‘
P £ 0,75 Riebw.ho ] A o7
Véi:  a, chidu day 16p bétdng cdt thép mong = Sem M - 4 x
h, chiéu cao mong = Im JP_—_F T\ g
ho=1-0,05=0,95m A I NG
R, = 8.8 kG/cm” gi_ g \ i‘\
by =b. +h,=0,4 +0,95=1,35m T T T ; Tﬂn v
0.75.Ry by b, = 84,65 T o m im o
Chon py.. =_20,33(T/m:)ct’1a cap 3 dé tinh toan. "l 21
1L
P, =P'F, —
Trong d6 - #
[-h  3,6-0. . ;
otk 3 6-0.7 — L45m n
2 2 |2
(Pl = Pl )0 1) L
P = D + A 7 o Q
’//'{/ ‘/’F \\
pln =9,49+ (20’3)_951’92(3”6—1"45) D Elpol ne lne
: I

Pl =15,96(T /m")

Hinh 7.3 : Tinh toan choc thung mong cot B

i 'Ir )j) 3 2l
})(r}r — pl +2])max — 15'96:_0’33 :18715(T/7n_)
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