Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

\ Thuy€t minh )
Pé an Thép S6 2

Thi€t ké khung ngang nha cong nghiép

Pé bai
Cac s0 liéu riéng:
Thiét ké khung ngang nha xuGng bang thép mot tang, mot nhip ¢ 2 cau truc
hoat dOng,ché d6 1am viéc trung binh.
SUc nang : Q=100 (T)
Nhip nha . L=27m
Cao trinh dinhray H,=12m
ap luc gi6 tiéu chudn : qo=155(daN\cm?).
Cac s0 liéu chung:
Budc cOt B=6m ; Chiéu dai nha: 17B
Chiéu cao dam cau truc Hg, = 700 mm
Chiéu siu chon dudi c6t 0.00 : H;= 800 mm
Mai 10p Panen bé tong cOt thép.Nha Vat liéu thép BCTknz;méng BTCT méc
200,nha xUrdng dai ¥ B=102(m).

l. Chon so do két cau
I.1. So d0 khung ngang

Khung ngang 1a b6 phan chiu luc chinh trong nha CN. Khung ngang
gOm cOt va rudng ngang, cOt dang bac thang, ruong ngang thudng 1a dan. Lién két
cOt vGi guOng ngang 1a lién két cling nham tao dO clng 16n cho khung (vi nha
cong nghié€p 1 nhip, ¢ cau truc hoat ddng slic nang Q=100(t)).
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Truong Pai Hoc Xay Dung BO mén Cong trinh thép g

1.2. Kich thudc chinh ctia khung va mét sd cau kién co ban

a. Kich thuéc cau truc.

* Nhip cau truc:

LK :L-Z)\

Trong do:

L=27m; nhip nha

A: Khodng cach tU nhanh dG dam cau truc téi truc dinh vi. VGi sUc truc
Q=100 (t) thuOc trudng hop Q>75 (t) - A=1000 (mm)

L L=27-2.1=25 (m).

TU d6 xac dinh cac théng sO cla cau truc theo Bang IV.1phu luc IV sach “Thiét
K€ K&t Cau Thép NCN”

Bang cac s0 li€u vé cau truc (L,=25m;Q=100/20(t)).

SUc truc| Lk Kich thudc chinh Loai| é&plucbéanh| Trong
t) m (mm) ray | xelenray (t) 1UuQng (1)
m.C Inl: H B1 LT T B P1 Pz Gxe Gc"[

100 20 | 25| 400Q 400| 440€-60 880Q KP-120 44 45 | 43| 135

b. Puong ray.
Theo bang IV.7 vGi ray loai KP-120 ta cd:
Loairay K.luong K.thudc
1m dai(kg) (mm)
H B b bl a d
KP-120 118 170 170 120 129 45 44

c. Kich thudc theo phurong th,éng diing
* Chiéu cao H; tir mat ray dén cao trinh cdinh duéi dan:
HZZHCT+ 100+f

Trong do:

Hcr=4000 (mm); Chi€u cao Gabarrit cUla cu truc.

100: Khe hd an toan gilta xe con va két cau.
f=300(mm)Kich thudc du tr{t 1y trong khodng: 200—400
H,=4000+100+300=4400(mm).

* Chiéu cao ttr mat nén dén cao trinh mat duéi dan:
H=H,;+H,=12000+4400=16400 (mm)

Trong do:

H,=12000 mm;khodng cach tU mat nén déndinh ray.
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

* Chiéu dai phdn cét trén:
HT:H2+HDCT+hr.

Trong do:
HDCT: 700 (mm)

hy: Chiéu cao ray va dém so b6 chon bang 200 mm
H=4400+700+200=5300 (mm).
* Chiéu dai phdn cét duéi:
Hd:H-HT+H3
Trong do:
H5=800 (mm): Phan cOt chdn bén dudi cOt mat nén
Hq=16400-5300+800=11900 (mm).
*Chi€u cao ddu dan:

S0 b 18y chi€u cao dau dan h’g=2250 (mm)
d.Kich thudc ctra mdi:

D0 dOc mai 1a i=1/10

I _=(1/3-1/5)L

chon lcm =12m

Quy pham mdi(1/2-1/5)

Chiéu cao 6 clta a=(1/ 15).L =(1/ 15).27 =1.8m

Chiéu cao bau clra h =400-450 mm, ta chonh =400mm
hcm, =a+2h +hpanen =1800+2*400+400=3000mm

Chiéu day 16p mai

hm= 300+40+120+15*2+15*2 = 520 mm

d. Kich thudc theo phuong ngang
* Chiéu réng tiét dién phan cot trén:
hT :(1/10—1/12) HT
=(1/10—1/12)5300=442—530( mm) va ch&n 250
SO b0 1ay hy=500 mm;Thod man:
D=A-[B, +(h-a)]=1000-(400+500-500)=600(mm)>60 (mm)
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

* Chiéu réng tiét dién phan cot dudi:
hs=a+A

Trong do:
a: Khodng cach tU truc dinh vi t&i mép ngoai phan ct dudi,trudng
hop Q>75t a=500 (mm)
ha=1000+500=1500 (mm);
Thod man:h, >1/25H=16400/25=656(mm)

L.3. Kich thudc dan
Chiéu cao dau dan bang 2250 (mm), d6 dOc canh trén i=1/10, nhu
vay chi€u cao gi(ra dan 1a:
2250+(1/10).2700/2=3600(mm).
* C4u tao dan:

/500 6000 6000 /7500

27000

1.4. Hé giang
_a. Hé giang mdi:
* Giang cdnh trén.
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Truong Pai Hoc Xay Dung BO m6n Cong trinh thép gb

* Giang cdnh duréi.

* Hé giang dimg.
| |
O
o | |
NI :
7500 W{ 6000 WL 6000 W 7500
27000

b. Hé giang cét
NguyOn M nh Hing -09529-47- SBXD 5




Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

Il. Tinh tai trong tac dunh Ién khung

1. TAi trong tac dunglén dan
1.1. Ti trong tdc dung thurdng xuyén
a. Tai trong do mdi:
Tinh tdi trong mai dua vao cdu tao cac 1&6p méi cu th€ gdm cac 16p cho trong
bang sau.

Cau tao cac 16p méi Tditrongtitu HEés6G  Taitrong tinh
chudn daN/m’mai vUgt  todn daN/m’méi
tai
Tam maéi 1,5x6m 150 1,1 165
L&p cach nhiét day 12cm bang
btxi y=500 kg/m? 60 1.1 66
DL.8p vfa lat, day 1,5cm/16p 54 1.2 64.8
y=1800 kg/m”
LGp chOng tham day 4cm 100 1,2 120
Yy=2500 kg/m’
2 16p gach 14 nem 60 1.2 72
day1,5cm/16p
y=2000kg/m’
COng 424 487.8

DGi ra phan b trén mat véi d0 d6c mai i=1/10;cosa=0,995
gm =424/cosal =424/0,995=426 kg/m’ mat bang(mb).
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

gm =487,8/0,995=490,25 (kg/m? mb).

b. T&i trong do trong lurong ban thdn dan va hé giang:

g4=1,2.0.Ln

Trong do:

a,=0,6: Hé sO cau tao dan 1dy trong khodng(0,6—0,9) .
L=27m :nhip dan.

n=1,1 hé sO vuot tai.

1,2; hé s6 k& dén trong lugng cla hé giang.
g,=1,2.0,6.27.1,1=21,38 (kg/m? mb).

c. Trong luong két cdu clra troi:
Tinh theo cong thUc kinh nghi€m sau.
gcr=.0cr.Lern

Trong do:
0cr=0,5: Hé sO cau tao dan.
Lcr=12m: Nhip cUa cUa troi.
n=1,1: Hé sO vuot tai.
gcr=0,5.12.1,1=6,6 (kg/m* mb).
d. Trong lurong bau ctra mdi+ctra kinh
* Trong lurong clra kinh:
gKC:4O kg/ mz.
* Trong lurong b@u clra:
2,°=100 kg/m dai.
* Luc tap trung & chdn clra mdi:
gxs=1,1.40.1,8.6+1,1.100.6=1135,2 kg.
DE tinh toan khung ta thay luc tap trung bang Iuc phan b6 déu/mat bang
tuong duong
o’ k=2(gxs)/(B.L)=2(1135,2)/(6.27)=14 kg/m’mb.

e. T@i trong phan b6 déu trén dan do tinh tai:
q=B. gi =6(490,25+21,38+6,6+14) =3193,38(kg/m).

1.2 T3i trong tam thoi (Hoat tai)

Hoat tai tam thdi 18y theo tiéu chudn VN 2737-95 :
p“=75 g/m’ mb,Hé s vuot tdi n=1,3.

* Hoat tai phan b6 déu trén dan la:
p=n.PC.B=1,3.75.6=585 kg/m’.

2. Tdi trong tac dung lén cOt
NguyOn M nh Hing -09529-47- SBXD




Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

2.1. Do phan luc cua dan
a. Do tdi trong thudng xuyén:

A=q.(L/2)=3193,38.(27/2)=43110,8 (kg) .

b. Do tai trong tam thoi:
A’=p.(L/2)=585(27/2)=7897 kg.

2.2. Do trong luong d@m cau truc

Tinh theo c6ng thUrc kinh nghiém sau:

Gper=0pcr.Lper.n

Trong do:

Opcr =35—47 v8i cau truc sUc truc Q>75 (t),1ay Opcr=43.5
n=1,1; Hé sOvuot tai.

Goer=43.5.6.1,1=1723 kg.

2.3. Do dp luc thang diing ctia banh xe cdu truc
ap luc banh xe truyén qua dam cau truc thanh luc tap trung dat vao
vai cOt. tai trong dUng cla dam cau truc l1én cOt dugc xac dinh do tdc dunh clla 2
cau truc hoat ddng trong mOt nhip.

* Lurc thang dimg tiéu chud@n 16m nhdt cla banh 1xe 1én ray 18y trong s6
tay cau truc(Bang V1.2 phu luc VI).V&i cau truc sUc truc Q=100 t,ta c6:

PchAX:44 t,

PzCMAX:457 t,

* Luc thang ding tiéu chudn nhé nhat cla 1 banh xe tinh theo cong thic
sau:

P1CM1N :(Q+G)/Ho- P1CMAX :(100+135)/4 -44 :14,75 t.

PzCMIN :(Q+G)/Ho- P2CMAX :(100+135)/4 -45 :13,75 t.

Trong do:
SUc truc Q=100t.

Trong lugng toan cau truc G=135t.

SO banh xe & mOt dau cau truc n,=4.

* dp lurc thdng dimg 16n nhat (Dra) 18n cOt do PC 1 may , PC 2 may,dUQC XAC
dinh bang du0ng anh hudng phan luc khi c6 mot banh xe dat vai cQt, cac banh xe
khac c6 xu thé gan vai cOt nhat.

Vi vi tri bat 10i nhat cla cac banh xe.
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

8800
1280840, 4560 8401280840 840,
1T 17 1
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i N N W o

6000 6000

* dp lurc (Duax) tinh theo cong thic:

Dmax=n.nc (Pclmax- Vit P omax- 2Y)

Trong do:

n=2 ;Hé sO vuot tai.

ne Hé s6 t6 hop xét dén sat sudt xay ra dOng thdi tdi trong tOi da.
nc=0,85 khi c6 2 cau truc hoat ddng ché d6 vUa.

yi: tung d® dudng a/h phan luc.

Dmax=1,2.0,85.[44*0,1+45(0,86+1+0,573+0,433)] =135,58t.

* Tinh Dpp theo cong thuc:
Dnin=1,2.0,85.(14,75.0,1+13,75.2,866)=41.7 t.

2.4. Do luc hdm xe con
Khi xe con hdm sinh ra luc quan tinh tac dung ngang nha theo phuong

chuyén dOng. Luc hém xe con théng qua banh xe truy€n 1én dam ham t6i cOt.

* Lurc hdm tiéu chu@n cia mot bdnh xe:

T%1=0,05(Q+Gye)/No=0,05(100+43)/4 =1,7875 ,

Trong do:

Gxe=431t,

* Lurc hdm T do xe con ham

Gia trj T ciling xac dinh bang dudng anh hudng nhu khi xac dinh Dmax,
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

T=n.n..y T:".y =1,2.0,85.1,7875.(0,1+2,866)=5,408 t.

3. TAi trong gi6 tac dung 1én khung
Theo TCVN 2737—95 khi nha cong nghi€p c6 chi€u cao < 36m chi ké t&i tac
dung cUa thanh phan gi6 tinh.
Cong trinh xay dung Gkhu vuc IV—B ¢6 qp=155 kg/m?.
* T@i trong gi6 phdn b6 déu Ién cét tinh theo cong thikc:
+ Phia don gi6:
ga=n.qo.k.C.B kg/m.
+ Phia hit gi6:
gn=n.qo.k.C’.B kg/m.

Trong do:
n=1,2 ;Hé s6 vuot tai,
B=6m.

C,C’;Hé s0 khi dOng phia dOn gi6,phia hiit gié [ hinh dang
cong trinh 13y trong Bang V.1 phu luc V.Céc gié tri clla C,C’ tuong Ung cho trén
sO do.

K: Hé s6 khi ddng [J chi€u cao cong trinh .Cho dia hinh loai B:
k=1,00 Ung v&i d0 cao H=10m.

k=1,094 ,, ’ H=16,4 m.

k=1,162,, ’ H=23,52 m.

* Gid tri t3i trong gi6 phdn b6 déu Ién cét (vGihé s6 quy d6i ra phan b
déu 0=1,04):

q=1,2.155.1.0,8.6.1,04=968,51 kg/m .

q’=1,2.155.1.0,6.1,04=696,38 kg/m.

Tai trong gi6 trong pham vi tU dinh cOt dén dinh méi dugc quy ve luc tap
trung dat tai cao trinh canh dudi dan mai.

Trong khodng tlr 16,4 dén 23,52 m,hé s6 k 18y trung binh.

k=(1,094+1,162)/2 =1,128.

NguyOn M nh Hing -09529-47- SBXD 10



Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

C1 o)

K

h4‘h$ he ‘ ‘m
\

+0.8 C3

Cac hé s6 khi dOng:
H/L = 18,65/27 = 0,69
o =5,7° ta co:
C;=-0,6
C, =-0,438
Cs =-0,438

* Luc tap trung tinh theo cong thuc:

W= qukBZC why
=1,2.155.1,128.6[2,25.0,8- 0,75.0,6 + 3,0.0,7 - 0,6.0,8
+0,438(0,6+2,25) + 0,6.3,0 + 0,5.0,75]

=8048.19 kg.
lll. Tinh n@i luc khung
1. SO do tinh khung

Viéc tinh khung cling c6 cac thanh rOng nhu dan, cOt kha phuc tap,

nén trong thuc t€, da thay so do tinh thuc clla khung bang so d6 don gidn hoa, véi
cac gid thiét.

+ Thay dan bang mOt xa ngang dac cé d0 cling tuong duong tai cao trinh
canh dudi dan.Chiéu cao khung tinh tir mat trén méng (day cOt)dén mép canh dudi
dan.

+ P0oi vdi cOt bac,truc cOt dudi lam trang véi truc Ot trén;nhip tinh toan 1a
khodng cach giita hai truc cOt trén.Khi d6 can k€ thém momen 1éch tdm G ché d6i
ti€t dién cOt:

M:V.EO. Vél E():(hd-hT)/z.
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb
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DE€ tinh khung trurdc hét gia thiét truréc do cling cdc phdn cét.
GOi: Jg, J1, J2, 1a momen quén tinh cUa dan, phan cOt dudi va cOt trén cla

* Gia thiét :

Jd
=3,5.

1
A_ v v 4
72 1gheg 10500

k, Chd O 16015000

Trong do:
ko; Hé s lay trong khodng 1,2—1,8,chon k,=1,6.
J—d—ﬂgﬂ 3,504,4 =50,4.
J2 J1 J2

* Cdc ty s6 nay thod@ mdn diéu kién:
6

21+1,1\/ﬁ'

Trong do:
_Jd H 164 _

J1°L

NguyOn M nh Hing -09529-47- SBXD
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TruoOng Pai Hoc Xay Dung

BO mén Cong trinh thép gb

dat truc ti€p 1én dan c6 thé bd qua bi€n dang cUa dan (coi dan c6 d6 cling vo

1
n=2t _1=144-1=134.
J2

Vay:

6

1+147 1+11J134

=1,19<v =2,126.

Do d6 khi tinh khung v6i cac tai trong khong phai la tai trong thang ding

cung).
2.Tinh nQi luc khung:
*Bang t0 hop nOi luc:
Tiét| Noi T6 hop co ban 1 T6 hop ca ban 2
dién Iuc M+max M-max Nmax,M M+max M-max Nmax,M
N N M+ M- N N M+ M-
B 1,7 1,8 1,2 1,7 1,2,4,6,8 1,2,4,6,8
M 26.21 -466.65 -234.43 3.728 -643.552
N 451.72 451.72 530.69 451.72 522.793 522.793
C 1,35 1,2 1,2 1,3,5,8 1,2,7 1,2,3,5,8 1,2,7
tt M 113.94 -102.62 -102.62 135.172 -114.65 120.646 -114.65
N 451.72 530.69 530.69 451.72 522.793 522.793 522.793
C 1,8 1,35 1,2 1,35 1,2,8 1,3,5,7 1,2,3,5,7
d m 50.6 -556.71 6.82 -556.71 47.892 -514.203 -512.385
N 451.73 1793.43 530.69 1793.43 522.793 1659.26 1730.33
A 1,8 1,7 1,4,5 1,2,4,5,8 1,3,5,7 1,2,45,8| 1,2,35,7
M 1701.4 -12971 934.88 eQOlRey( -1540.84 2208.97 LYY
N 451.72 451.72 887.79 915.256 1659.26 915.256 1730.33
1,7 166.23 1,4,5,7 234.745
Qmax

Uing.

Cr),chon cap ndi luc & ti€t dién (B—B):M=-643,55 KN.m; N1y =552,79 KN

IV. Thi€t ké cot
1. Xac ding nOi luc cap ndi luc tinh toan
* Poan cOt trén:
COt trén c6 ti€t dién doi xUng, cdp noi luc nguy hi€m nhat 1a t6 hop c6

momen uln vai tri s6 tuyét dOi 16n nhat(dau am hodc duong)va luc doc tuong

TU bang t6 hop ndi luc, so sanh cdp ndi luc & tiét dién (B—B) va (Cr—

* Poan cOt duoi:
COt dudi co tiét dién khong doi xUng, khi thi€t k€ can 2 cap ndi luc
+ Chon cap (M®,.;N1v).
Ta chon cap ndi luc (MO Nryw).=(-1494,64 ; 1730,33).

NguyOn M nh Hing -09529-47- SBXD
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

+ Chon cap (M a;N1y).
Chon cap (M na; Nru) =(2208,97 ;915,26).

* Trong lurong ban than cot:
Phan cOt trén:
Gzzgc.HT.
Trong do:
3
gg%.qiy = %.m (7850 =134,7kg / m.
$N=NtU =55,279.10° kg.
k=0,25;Hé s0 k& dén anh hudng clla momen nhén gi4 tri trong khodng
(0,25-0,3).
R=2100 kg/cm*.CuOng d0 tinh todn cUa thép.
¢ =1,4;Hé sO cau tao cOt 1ay trong khodng (1,4—1,8).
y=7850 kg/m3;Trong luong riéng cUa thép.

G, =134,7.5,3=714 kg =0,714 t.
+ Phan cOt dudi:
Gy :gc.Hd.
Trong do:
_173,03.10°
©0,4.2,1.10
G, =226,4.11,9=2694,2 kg =2,7 t.

gc .1,4[7850 = 226,4kg.

2. Xac dinh chiéu dai tinh toén .

a. Chiéu dai tinh todn trong mat phang khung xéc dinh riéng cho tUng
phan cOt theo cong thic.

*Phan cOt trén:  Lx =p.Hr.

*Phan cOt dudi: 1ix =pi.H.

Trong do:

W1, 12Céc hé s6 [0 So db lién két

Tai trong tac dung.

Tinh céc thong s0.

+ Ti s06 dO cUng don vi gi(ra hai phan cOt:

Klzi.—z :J—2:J—1 =J—2H—d = ! .11’9 =0,156

ip Ht Hd J1 Ht 144 53

+ Ti sO luc nén tinh to4n 16n nhat clla 2 phan cbt:

m=Nq4/Nrt =173,03/55,279 =3,13.

+ Tinh hé s0:
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

71 14.4
_ I _(53/119
Ci =(Hr/Ho) J2.m ( N313

b

=1,026.

Dura vao bang I1.6b phu luc ILtra dugc p,=2,0.

Mo=M1/C1=2,0/1,026 =1,94.

Tinh dugc:

Lox :1,94.5,3:10,3 m.

llx :2.11,9:23,8 m. R

b. Chiéu dai tinh toan ngoai mat phang khung: Xac dinh bang khodng cach
cac d€m cO két doc ngin can khdng cho cOt Cvi theo phuong doc nha.

+ Phan cOt trén: Ly = Hr - hper =5,3 -0,7 =4,6 m.

+ Phan cOt dudi: l;y = Hy=11,9 m.

3. Thi€t ké cOt trén dac
a. Chon tiét dién
Cap n0i luc tinh todn M=-643,55 KN.m; Ny =552,79 KN

Trong lugng ban than ct: G>=0,714t.
Luc nén t6ng cOng:N=NtU +G, =55,279+0,714=55,993 t.
Chiéu cao ti€t dién cOt da chon trudc hy =500(mm)=50cm.
PO 1éch tdm: e=M/N =64,355/55,993=1,15 m =115 cm.
Dién tich can thi€t cla ti€t dién,so b0 tinh theo:

3
Aer=L B25+24£H:w525 24HSH=1SOSCm
Ry ho 21.10° 50

Chon chleu day ban bung 5,=12 (mm),
thod man { &>8(mm).

0,=(1/70—1/100)H=(7,5—11) mm.

Chi€u rOng canh bec =400(mm);chiéu day dc=20(mm).
Thod man{ bc/Hr =380/5300=0,0717 >1/30=0.0333)
Dién tich ti€t dién vUira chon.
Banbung: 4,6.1,2=552cm’
Ban canh:  2(38.2,0)=152 am’.

A=207,2cn?’.

c.Ki€m tra tiét dién da chon
*Tinh cac dac trung hinh hoc cUa tiét dién.

1,2046°  [B8[2° X

Jx=J+2[Jc+a Fel=2220 1) +3802, 4)2%97336,27cm4. R
12 H 12 ‘ o
_460,2°  _[P.0[B8° ) o N — y
Jy= 0 +2H B %18297,29cm. ® T Oﬁﬁ A
NguyOn M nh Hing -09529-47- SBjiD 3 15
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

J
by = 2% = 9733527 5 67em.
A 207,2
Jy _ [18297,2
oo | Yo (1829729 g a0,
y=VaA 207,2

2.Jx _ 2[97336,27

ht 50
| IWx _ 389345
Px="a4 " 2072

Wy = =3893,45¢m’

=18,79cm.

+ D0 manh va dd manh quy udc.

[2x 10,3.10°
— X = 47,53
Ax =" 2167
3
Ax =)\x\/E =47,53 21007 =1,502.
E 2,100°
12 2
Ay =2 = 2OL0° _ g9
ry 9,397
DO 1éch tdm tuong doi va do 1éch tam tinh dGi.
m=—2-=1 g1
px 18,79

V6i Ax=1,502; m= 6,12; Ac/Ab=152/55,2=2,75.

Tra bang I1.4 phu luc II dugc: n=1,4 — 0,02Ax = 1,4 - 0,02.1,502 = 1,37
m,=n.m=1,37.6,12=8,384<20,

*Ki€m tra bén.

COt trén khong can ki€m tra bén vi A=Ay, va m;<20.

*Ki€ém tra 6n dinh tOng thé trong mat phang khung.

V@i Ax=1,502; m;= 8,384;tra bang I1.2 phu luc IT dugc hé s6 ¢;=0,154.

biéu kién 6n dinh:
o= N _ 55.99300°
dlt.Ath 0,154 [207,2

=1754,8kg / cm®.< R.y =2100kg / cm®.

*Kiém tra 6n dinh ngoai mat phang khung.

Momen tinh ton khi ki€m tra 6n dinh ngoai mat phang khung 1a momen 16n nhat
tai tiét dién & phan ba doan cot.

Momen tinh toan tai ti€t dién B(dinh ct)cé tri sO M= -64,355 t.m,do cic tai trong
1,2,4,6,8,nhu vay momen tuong Ung & dau kia (ti€t dién C) do cic tai trong nay
la: M,= 3,58 t.m.

+ Momen G 1/3 doan cOt:

M=41,723t.m

Momen quy Udc :
NguyOn M nh Hing -09529-47- SBXD 16




Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

M’=Max(Mgs/2,Mc/2,M)= 41,732 t.m.
e'x _M' Ang _4173200° 1

+ PO 1éch ta Bi: m’x = . .
DO lech tam tuong dOi: m’x x N Twx  55993010° 18, 79 -

m’x <5;Dya vao bang IL.5 phu

I1,xac dinh c4c hé so:

0=0,65+0,005m’x =0,65+0,005.3,97=0,6698.

E 2,100°
= < = — = = - Pb=1.
Ay=48,95<Ac 3’14‘/12 3,141/2’1D03 99,3. - 3=1

) B _ 1 _
Tinhduge: C= . T+ oec08m97 >
Ay=48,95;tra bang I1.1 phu luc II dugc ¢y =0,877.
biéu kién kiém tra:

N _  5599300°
0% ColtAth  0,27310,877 [207,2
*K i€m tra On dinh cuc bO.
+0n dinh cuc bO ban canh.
Theo bang 3.3;khi 0,8<
=1,502<4

6
Sﬁoé—(036+01Ax) — =(0,36 +0,11,502). 21[10

=16,134.

>

bo 38-1,2 (bo[J
Tiét dién da chon c6: = =9,2< =15,2.
X Hx H

Vay ban canh ddm bdo 6n d!nh cuc b0
+6n dinh cuc bd ban bung.

=1128,7kg / cm*.< R.y = 2100kg / cm®

b

64355 ¢

358 Ax

Vi KNCL cUa c6t dugc xéc dinh theo di€u kién 6n dinh ttong th€ trong mat

phang khung nén ti s6 giGi han [ho/dp] xac dinh theo bang 3.4.
Ung vGi m=6,12 >1; Ax=1,502 >0,8,ta c6:

ChoO 2,100°
=(0,9 +0,5)x —-09+05 502
Ty ¢ ) ( 15025 a0

>

=52,21

Tiét dién da chon co:
@:h—z.& :50—2.20 38,33, <[hOD_52 21,
» &> 1,2 s

nhu vay ddm bdo On dinh khong can dat suon doc.

NguyOn M nh Hing -09529-47- SBXD
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

Ki€m tra diéu kién:

E 2.110°
h <22 0==22/- =69
0/0p VR 2.110°

Két luan: Khong can dat sudn ngang cho ban bung,tiét dién chon nhu hinh vé 1a
dam bao. )
4.Thiét ké cot dudi rong
4.1.Chon ti€t dién cOt.
CO6t dudi rong c6 tiét dién khong doi xUng,bao gbm 2 nhanh:
Nhénh mai(nhanh 1) va nhanh cau truc(nhanh 2).Nhanh méi diing t6 hop cla 1thép
ban va 2 thép géc,nhanh trong dung ti€t dién t& hop tU ba thép ban.
+ Cap noi luc tinh todn nhanh cau truc:
M;=M nax= -149,464t.m;Ntu =173,03 t.
Gy=2,7 t.
Luc nén t6ng cOng: N,=173,03+2,7=175,73 t.
+ Cap nOi luc tinh todn nhanh mai:
M,=M"ax= 220,897 t.m;Ntu' =91,526 .
G=2,7 t.
Luc nén tOng cOng: N,=91,526+3,2=94,726t.
a.Chon ti€tdién nhanh.
SO b0 gia thi€t khodng cach 2 truc nhanh C=hs=1,5 m,khodng cach tU truc
trong tam toan ti€t dién dén truc nhanh 1 va nhanh 2
y1=y,=C/2=1,5/2=0,75 m.
*Luc nén 16n nhat trong nhanh cau truc:
Ntnhilz% +ty2= 1491:;‘64 + 1715’;_)73 0,75 =187,51t.
*Luc nén 16n nhat trong nhanh mai:
N, . 220.897 94.726

N 2:& +—2yl= + 0,75 =194,63t.
2™ ¢ ¢ 1,5 1,5

Gia th1et h@@(b =0 82()\ 60);Dién tich yéu cau cac nhénh:
+ Nhénh cau truc: d

\
f ]tﬂhl& '_ 18' :S 93 — 2
1= S =108,9cm".
$Ry | 08202100°0
+Nhanh mai: —
. 3
AT - Nih.2|_ 1946300° _ 1000 o

¢.Ry 0821210
10

440

Theo yéu c&u dd clmg, ciion bé rOng cOt(chiéu cao ti€t dién moi nhanh):
4 cm. Thoa man : Trong khodng (0,3—0,5)h=45—75 cm.
b/H4=44/800=0,055 >1/30=0,0333.

*N, dnhlcé‘u truc.

ung ti€t damg chr I t6 hop c6 cac kich thude va dién tich la:

uyOn Mnh Hing -09529-47- SBXD 18
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

Apn1=40,8.1,2+2.22.1,6=119.36 cm*

+Tinh cac dac trung hinh hoc.
16022°  4080,2°
12

e Jx1_ \/2845,34 _ 4.88cm
A 119,36

Jx;=2 =284534cm*

3 3
Jy,= 120408 ,P206 , 0,6 [21,2° EF 38447,33cm’*
12 H 12

Iyl _ [38447.33
= = 2o = g7 950m |
A\ 11936

*Nhdnh mdi:

Dung ti€t dién t6 hop tUr mOt thép ban 490x14 va 2 thép géc déu canh

L 100x12 c6 A1g=22,8 cm®.  71,=2,91 cm.

Dién tich ti€t dién nhanh:

Aph0=38.2,0+2.22,8 =121,6 cm?

Khodng cach tir mép trai cUa ti€t dién(mép ngoai ban thép) dén trong tam tiét
dién nhéanh 1a: zo

E Ailzi 760 +2[22,80%,91
20= —= =2,436cm o 21,100x12
Yy Ai 121,6 & /
~ N 2 o« o« A Ve 7o 77; / )
+ Pac trung hinh hQc cua tieét dién nhanh mai.
38[2,0° ; , z
22 +76(1,436)° +2(209 +22,8(4,91 - 2,436
JX2: 12 ( ) [ ( ) ] % - YZ
=869,67cm* ™ -
. \/ Ix2 _ \/869,67 — 2 674em 5
A, V1216 21,100x12
2038’ ) .
Jyo= — 2(209 +22,8(22 - 2,91) ) =26260,83cm N
O /
Jy2 _ [26260,83 el
= = =14,7cm |
h2 \/ A, \/ 121,6 %

+Tinh khodng céach gilta hai nhanh truc.

C =hq -zo =150 -2,44=147,56cm.
+Khodng cach tU truc trong tdm toan ti€t di€n
dén truc nhanh cau truc:

NguyOn M nh Hing -09529-47- SBXD 19



Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

Anh2 1216
V1= p [C =
nhl + Anh?2 119,36 +121,6
y>=C -y1=147,56-74,5=73,06 cm.

147,56 = 74,5cm |

+Momen quén tinh toan ti€t di€n v4i truc trong tam (x—x).
Jx=S Jxi +3 Y2 Ahi =2845,34 +869,67+121,6.(73,06)+119,36(74,5)=
=1315264,9 cm”.

po X2 [13152649 o0
A\ 240,96

& L.100x 12 X 220x 16

380

20 p 1c

30

4.4 730.6 L 745

L 1475.6

1500

N

b.Xéc dinh hé thanh bung.
B0 tri hé thanh bung nhu hinh dudi. )
Khodng cach cic mit giang a=148 cm,thanh giang hoi tu tai truc nhanh.
Chiéu dai thang xién: S=+/a*> + C* = /1487 +147,56% =209cm.

Goc gilra truc nhanh va truc ihanh gi?gg xién q:
tga=147,56/148=0,997; - a=44,9° ; sina=0,706.
+S0 b0 chon the ién 1a thép géc déu canh L 110x8

c6 Arx =17,2cm;
rmin:ry0:2,18 @%\
A .
3

L Uc nén trong tt at thuc t& Q=23,475t:
_Q _2 )
™ T 2sing  2[D @
*Kiém tra thanh bt
PO manh: 156x5
A= S =209 _g587<[A] =150.
rminrx 2’18
NguyOn M nh|Hing -09529-47- SBXD 20
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

Tra bang I1.1 phu luc II dugc ¢minx =0,618.
+Dbiéu kién 6n dinh:

N.ix _ 1e,600°
Ox~@¢ [Axly 061807275

=2082,23kg /cm® < R =2100kg / cm”.
+P0 manh toan cOt theo truc do (x--x)
Ax=(lix/rx)=(2380/73,88)=32,2.

Go6c 0=44,9°
NOi suy tU bang 3-5 dugc k=28.
A :\//\XZ sk Ao \/32,22 +28299% _ 351 <[] =120.
Atx 207,2
TU A =35,1;tra bang I1.1 phu luc II dugc ¢ =0,921.
Tinh 1uc cat quy udc.
E.N B} 2,110° 173,03

= -6 -—).—=7,15007°(2330 - = = =2,996

Qqu =7,15.10"(2330 R) s ( 2,1[103) 0921~ t

Nhan thdy rang 1uc cat da dung d€ tinh thanh bung xién Q>Qqu Do vay khong can
phadi tinh 1ai thamh bung va Ay .
*Thanh bung ngang: tinh theo Iuc cat quy udc Qqu =2,996 t.Vi Qqu khé nho nén
chon thanh bung ngang theo d6 mdnh gidi han[A]=150.Dung mot thép géc déu
canh L56x5 c0 rmip =1,1 cm. A,=5,42 cm?

A =147,56/1,1=134,15<[A]=150.

_ $=0,393.

o= Qqu _ 2,996 00’

¢ (Atn 0 0,393[18,41

=1409kg / cm* < Ry =2100kg / cm®.

c.Ki€m tra tiét dién di chon,
Nhénh 1:NOi luc tih ton
73,06 + 149,464

Nuw= [ Loy M550 =1883 ¢
Ycooc 147,56 1,4756

P06 manh cla nhanh: 1,,= 1,1/r,;= 1190/17,95=66,3
1= luni/Txa= 148/4,88=21,5< 1,
Tra bang vOi lnw= 1,1 = 66,3 ta €6 jmn = 0,794
o N.. _ 1883.10°
¢mm'Anhl 0,794.119,36

Nhénh 2:NOi luc tinh toén

=1987kG /cm® < Rg =2100 kG/cm?
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

=94,736

Y, N ]\g 5 745 |, 220897 _ 197,534

Now= N e 147,56 1,4756
L= Lya/ry2= 1190/14,7=80,95
o= luno/Txo= 148/2,674=55,35< I,
Tra bang vOi L= 1, = 80,95 ta €0 jmn = 0,776
o= Ny, _197,53.10°
¢mm, A, 07761216

=20933kG/em” < Rg =2100 kG/c?

*Kiém tra todn cOt theo truc do:
V@i cap 1: e; = 149,464/175,73= 0,85m=85cm
m =e,.(A/J)y: = 85.(240,96/1315264,9)74,5=0,679

- 3
Ay =/\td\/E=35,1. 2’1'106 =111
E 21.10

Trabang v&im, A, ta dugc j,=0,734

N./(j1A)=175730/(0,734.240,96) = 993,6< Rg =2100 daN/cm?’
Vi cap 2: e, = 220,897/94,726= 2,33m=233cm

m =e,.(A/J)y2 = 233.(240,96/1315264,9)73,06=3,119

— R 21.10°
A=A 1/—:35,1. ’ =111
@ TP\ R \/ 2,1.10°

Trabdng véim, A, ta dugc ji=0,356
Ni/(jiA)=94726/(0,356.240,96) = 1104,3< Rg =2100 daN/cm?

d.Tinh lién két thanh gidng vao nhénh cdt.
Pudng han lién két thanh giang xién vao nhanh cOt chiu luc N =16,6 t.

Vi loai thép co Ry <4300 kg/cm?.;diing que han ] 42 thi:

Rgh =1800 kg/cm’.

Rgt =0,45. Ryc =0,45.3450=1552 kg/cm®.
Han tay nén c6:p =0,7, Bt =1,

(Bo.Rgn )=0,7.1800=1260 kg/cm?,

(BuRg: )=1.1552=1552 kg/crr’.
Vivay: (B.R )min =1260 kg/cm?.
Thanh xién 1a thép goc L110x8; gid thiét :
Chiéu cao dudng han s6ng hs=8 mm.
Chiéu cao dudng han mép h,=6 mm.
Chi€u dai can thiét clla duOng han sOng lps,va dudng han mép lny, 1a:
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

0,7.N _0,706,600° _
th: . - - 15,4cm.
hs [{.Rg)min [y 0,8[1260 [0,75
0,3.N _0,306,600° _
8,8cm.

b=} B RGmMIn [y 0,61260 0,75
Dudng han thanh bung ngang (L56x5) vao nhénh cdt tinh du chiu Iy cat
Qqu =2,996 t, kha bé,vi vay chon dudng han cau tao co:

hs=6 mm.

hp=4 mm.

1:=5 cm.

Ki€m tra lai dd cUng gita hai phan ct.
J'x 1315264,900,9 _
J’x 9733627

(0,9;Hé s6 k€ dén bién dang cla thanh giang).
Sai sO so vdi ti 1& da chon d€ gidi khung la:
14,4 -12,16

14,4
khung.

12,16.

.100% =15,5% < 30%. Sai sO cho phép,khéng can tinh lai nbi luc cla

4.2.Thi€t k€ cac chi tiét cdt.
a.NOi hai phan c0t.
Du ki€én mOi n6i khuéch dai cao hon mat trén vai cOt: 500 (mm);mOi nOi canh
ngoai,canh trong va bung cdt ti€n hanh trén cling mot ti€t dién.
*NOi Iuc 16n nhat ma moi noi canh ngoai phai chiu:
N M 52,28 12,065
Swei= = 2 T os0-002 "t

M,=M"nax=12,065(t.m); N;=NtU=52,28 .

NGi cénh ngoai bang dudng han d6i dau thang,chiu dai dudng han bang bé réng
canh cOt trén,chiéu cao duGng han bang chi€u day thép canh cOt trén:
O, =20(mm).
+Ung suat trong dudng han doi dau canh ngoai 1a:

. 3
_Sngoai _ 51,2700 _ eo) a4kg/em? < Ry = 2100kg / cm?.

5.0 238-1)
Chon ban n6i ‘K’ c6 chiéu day va chiéu rOng ding bang chiéu day va chiéu rOng
ban canh cUa cOt trén. o
*NOi luc 16n nhat trong canh trong cOt trén (mOi ndi canh trong v&i ban ‘K’) 1a:
N M

S trong:_2 + = 22,994 + 14,47 =50,06t.

2 b'tr 2 0,50 - 0,02

M;=M max= -14,47(t.m); N;=N=52,28+0,714=52,994 t.
NguyOn M nh Hing -09529-47- SBXD 23
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

Duing m&i n6i ddi dau thang, Uing sut trong dudng han noi:

Strong _ 50,06 [10°
~ih  2(38-1)
*MOi ndi bung cOt,tinh dU chiu luc cat tai tiét dién n6i. Vi luc cat & cOt trén kha
bé,dudng han d6i dau 1ay theo cdu tao: han sudt véi chi€u cao duGng han diing
bang chi€u day thép ban bung &, =12(mm).

Oh =676,5kg / cm* < Ry =2100kg / cm®.

b.Tinh dam vai. ‘
Dam vai tinh nhu dam don gidn nhip 1=hs=1,5 m.
Dam vai chju udn bdi 1Uc Syrong=50,06 t, truy€n tU canh trong cUa cOt trén.

+Phdn luc goi tua:
St i . >0./08
A= Strongly _50,06.1000 _ . .
[ 1500
S.trong.l2 50,06.500 B=16,69
B= l 91<c _ N =16,69(t). A=3337
>00 500 1000

Mo6men udn 16n nhat (ti€t dién gilta nhip).
Mgy=Al, =33,37.0.5 =16,685(t.m).

Chon chiéu day ban day muit nhanh cau truc W
cUa cOt d,,=20(mm),chi€u rOng suGn dau dam
. 16 685
cau truc bs=320(mm).
+Xac dinh chi€u day ban bung dam vai.
Pugc xac dinh tlr di€u kién ép cuc b0 cla luc
tap trung (Dmax+ Gdcy)- , ‘
Chiéu dai truyén luc ép cuc bd dén bung dam-vai: TTTTTTT]
2= byt 2. 8pa=32+2.2=36 cm. om0
Chiéu day can thiét clla bdn bung dam vai;
5= Dmax+ Gdct _ (134,17 +1,73).10°
N Rem 3603200
Rem=3200kg/cm?;CuOng dO chiu ép mat cUa thép.
Chon dgy=1,2cm.
Bung nhanh cau truc clla cOt dudi x& ranh cho ban bung dam vai ludn qua.Hai
ban bung nay lién k&t v4i nhau bang 4 dudng han géc.
Chi€u cao ban bung dam vai phai d0 chita 4 dudng han géc lién két ban bung
dam vai v&i bung nhanh ddm cau truc.

=1,18cm.

Gia thiét chi€u cao dudng han géc hy=8mm.Chiéu dai can thi€t mOt dudng han la:
1 Dmax+Gdct - B (13417 +1,73 - 16,69).10°
1= — +1lcm =
4 [h, (BRg) min 40,8 [{0,7 1800)

+1=30,6cm.
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Chiéu dai mOt duOng han can thiét lién két ban ‘K’vao bung dam vai la:
7 Dtrong _ 50,06 (10°

19,= — +1lcm=

4 [h, (BRg) min 40,8 [{0,7 1800)

PE y dén yéu cau cau tao hgy=0,5. hg=0,5.150=75cm.

+1=13.4cm.

TU d6 chon hgy=80cm.;chiéu day ban canh dudi dam vai =10mm,chi€u cao ban
bung dam vai: hgy=80-(2+1)=77cm.

Ki€m tra di€u kién chju ubn clla ddm vai.

Dam vai c6 tiét di€n ch{r I khong d6i xUng canh duGi dam vai la mOt ban thép
nam ngang,canh trén 1a 2 ban thép (ban day mit nhanh cau truc va ban 16t
suon).Kich thudc 2 ban thép nay thuOng khic nhau nén tiét dién ngang cla dam
vai vé€ 2 phia cUa lUc Srong (hai phia clla M &V 2 ciing khéc nhau,

D& don gidn trong tinh todn quan ni€m chi c6 riéng ban bung dam vai chiu

u6n.Khi d6 moémen chéng udn cla ban bung:

o, th,’ 12077
6

w= =1185,8cm*.

Kiém tra diéu kién chju uOn cla tiét dién chir nhat.

5
o= M max — 16,685 10 =1407,1kg /cm? < Ry =2100kg /cm?.
'W 1185,8

Cac dulng han ngang lién két canh trén canh dudi v8i ban bung clla dam vai déu
lay theo cau tao:

Canh trén: hy =8 mm.

Cénh dudi hy =6 mm.

c.Tinh chan cOt rong.

Chan cOt rOng chju nén 1€ch tdm (nén udn) c6 chan ct riéng ré cho tlng nhanh
thi chan cUa mOi nhanh dugc tinh nhu chan cOt nén ding tdm.LUc nén tinh toan
chan moi nhanh 1a 1uc nén 16n nhét tai ti€t dién chan cOt (ti€t dién A-A) tinh riéng

c.1.Xdc dinh kich thuéc ban dé.

*Dién tich ban d€ can thiét mOi nhanh tinh theo cong thifc:

Abd =N/ (Rpt. mep ).

Gia thiét hé s0 tang cuOng d0 do nén cuc bO mat bé tong mong:
mcb :1,2.
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Bé tong moéng mac 200 c6 Ry =90 kg/cm?.
+NOi luc d€ tinh toan chan nhanh cOt van 1a cap ndi luc tinh toan tiét dién
nhanh cOt:
Nnh1 =188,3 t.
Nun2 =197,53 t.
Dién tich yéu cdu cla bdn d€ nhéanh cau truc la:
~188300°
A1bd =907 5
Dién tich ban d€ nhanh mai 1a:
~197,5300°
Amd =957 5
Chi€u rOng B cUa ban d€ chon theo yéu cdu cau tao.
B=b. +2 Opg +2C =44+2.1,4+2.3,6 =54 cm.

=1743,52cm’.

=1829cm”.

Chi€u dai L cla badn d€ tUng nhéanh tinh dugc la:
[ _Albd 174352 o
1bd =" p 54 o

A2bd 1829
=—=—=339m
Lava =" 54
Chon :Lipg = 34cm

Lopg = 40 cm.

*(tng sudt thuc t€ ngay dudi badn dé
+Nhanh mai:
197,5300°

=== =91,45kg /cm".
Onh2 =5 /o J

+Nhénh cau truc:
~188,300°

=992 —102.6kg /cm?,
Onh1 =¢34 g

+Tinh chi€u day bdn dé.

C&u tao chan cOt nhu hinh dudi.Dién tich ban d€ bi cac dam d€,suGn ngin
chia thanh céc 6 v&i cac bién tua khac nhau.

_ Theo kich thudc canh 6 va loai 6,tinh momen u6n trong cic 6 nay va nhan thay
rang:
-Nhanh mai.
Momen 16n nhat 1a ¢ ban ké 3 canh 63:
Ti s0: b/a=20,436/21,5=0,95. Tra bang 3.6 dugc a =0,1095
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M=0a.05.d*=0,1095.91,45.21,5° =4628,9(kg.cm); d=a=21,5 cm.

-Nhanh cau truc.
Momen 16n nhat 1a d ban ké 3 canh 63’ .
Ti sO: b/a=16,4/21,5=0,763. Tra bang 3.6 dugc a =0,0937.
M=0..05.4°=0,0937.102,6.21,5? =4442,5(kg.cm); d=a=21,5 cm.
Chon momen tinh toan Mmax =4628,9kg.cm

-Chiéu day can thiét bdn d€ moi nhanh:

5= 6 (M max _ \/6 (#6289 _ 3.64cm.
Ry 2100

Chon chung chi€u day bdn dé€ cho cd 2 nhanh cOt 1a: dpg=4cm.

c.2.tinh cdc b phén & chan cét.

*Dam dé.

Toan b0 Iuc nén Ny, truy€n tU nhanh cOt xudng ban dé thong qua dam dé va
d6i sudn han vao bung clla nhanh.Vi vady dam dé chiu tdc dung cla phan phdn
1Uc Onh thuOc dién truyén tdi cUa né.

+Nhanh mai

T&i trong l1én dam dé:
Pad=(3,6+1,4+0,5.21,5).91,45=1440,34 kg/cm.
TOng phan luc 1én dam dé:

N2dd= qpda.1 =1440,34.40=57613,5 kg.

Luc Nogq do 2 dudng han lién két dam dé vdi séng va véi mép thép goc nhanh
cOt phai chiu.
Gid thiét chi€u cao dudng han s6ng h=10mm;
dudng han mép hy,=6mm.

Chiéu dai can thiét clla dudng han sOng va han mép la:
N2dd  (bg—ag) _ 576135.(10 - 0,436)

hs="bg “hs{BRg)min 10,0 01260

- N2dd ' ag _ 57613,5.0,436 —133

m~ pg "hs[{B.Rg)min 100,60260

Trong d6 bg 12 chiéu rOng canh thép goc nhanh; a;=0,436 cm 1a khodng céch tur

truc trong tdm nhanh mai dén dudng han sdng thép géc.
Chon dam dé€ co ti€t dién 600x14 mm.

=43,73cm.
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Vi dam dé€ c6 chiéu cao rat 16n ma nhip cdng x6n cla dam dé 1ai bé nén
khong can ki€ém tra di€u ki€n vé ubn va cat.

*Tinh suGn A.

+Nhanh cau truc:

Suon A 1am vi€éc nhu dam cong son lién k€t ngam v&i ban bung nhanh cOt
bang cac dudng han goc.

Tai trong tac dung lén suOn:

qa =91,5.(1,0+21,5)=2057,625 kg/cm.

Momen u0n va luc cat 16n nhat tai ti€t dién ngam:
_q,0,° _2057,625[20,436°
2 2

Qa =qa . 1a =2057,625.20,436=42049,6 kg.
Chon chiéu day suGn da =10mm.

Chiéu cao sudn hy :

6.M
ha= 2 |8LH29668 o iem
5, Ry \ 1,02100

Chon ha=40 cm.

Ma

=429663kg.cm.

+Ki€m tra ti€t dién suOn vé ubn.
Momen khang ubn:
_1,0020°
w_

=266,67cm”>.

g =M 429065 1611 2akg /em? < Ry =2100kg / cm?.

w 266,67
+Kiém tra vé cat.

4204
T _Qu :0—9’06 =1051kg /cm® < R..y =1300kg / cm®.

Ki€m tra hai dudng han géc lién két sudn A vdi bung cot.
Chon chiéu cao dudng han hy=10mm, han subt.

Weh=(2. Br. hn. 142)/6 =[2.0,7.1,0.(40-1)] /6 =354,9 crrr’.
Agh=2. Bp. hy. 1n =2.0,7.1,0.(40-1) =54,6 cr.

PO bén dudng han ki€m tra theo O .
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A B T

03549 1 [ 546 [

=1435kg / cm* < Rgh =1800kg / cm”.
K&t luan:Suon con son A va dudng han dU kha nang chiu luc.

*Tinh chi€u cao cdc dudng han ngang.

Cac chi ti€t chan cOt nhu dam dé,suon A, bung nhanh cdt déu lién két véi
ban d€ bang 2 dudng han ngang G 2 bén suOn.Chi€u cao dudng han can thiét mobi
lién két 1a:

+Lién két cUa dam dé vao ban dé:

4, _1440,34
2[{B.Rg)min 21260
+Lién két suOn A vao ban dé:

3 q... _2057,625
" 2B.Rg)min 201260
+Lién k€t bung nhénh vao ban dé.
-Nhanh cau truc:

qgb _102,6.(34)
b= g8 RgYmin 211260
-Nhanh mai:

gb _ 91,45.(40)
b= 8 Rg)min 211260

Chon théng nhat hp=10 mm cho moi dudng han ngang,trlr chi€u cao duGng han
ngang & chan cOt nhanh méi 18y bang nhanh cau truc va lay h,= 14mm
d.Tinh bu 16ng neo.
D6i voi cOt rong c6 chan cOt riéng ré cho tUng nhanh,luc kéo trong bu 16ng
cling 14 Iuc kéo 16n nhat cla nhanh tai chan cOt.
TU bang t0 hgp ndi luc,d ti€t dién chan cOt,tim ra tG hgp c6 mémen ubn 16n
nhat va luc doc nhd nhat.
*N&i luc diing dé€ tinh bu léng neo.
+ & nhanh méi 1a (TG hop 1,7):
g 25655
nt 11
:E hb = 45,172
nt 11

hp= =0,57cm.

hp =0,82cm.

=1,238cm.

=1,245cm.

M> [0,9 —155,36 = -134,37t.m.

(0,9 = 36,96t.

N>
Trong dé M, N¢ ;NOi luc & tiét dién chan cOt do tinh tai gdy ra
M; =25,655 t.m, N; =45,172 t.
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Mg = -155,36 t.m, momen & ti€t di€n chan ct do tdi trong gio.
+@ nhanh cau truc (T6 hop 1,8):
Mt 25,655
——"[hb+ Mg =—
Mi =" I 11
:& hb = 45172

nt 1,1

Mg = 144,48 t.m, momen & ti€t dién chan cdt do tai rong gié.

[0,9 +144,48 =165,47t.m.

N; [0,9 =36,96t.

-Luc kéo trong bu 1ong neo chin cOt nhanh mai:
M2 N2 134,37 36,96
=————Wyl= — — ———[0,745 = 70,4t.
INo="c ¢ 1,4756  1,4756

-Luc keo trong bu 16ng neo chan cOt nhanh cau truc:
M1 N1 165,47 36,96
INb()="c "¢ V2T azm6  1a7se 00 0B
-Dién tich tiét dién can thi€t cUa bu léng neo & nhanh cau truc:
A1 =ZNbi(1) Rneo -S08400°
1400
Chon 2 bu 16ng neo @72 mm c¢6 dién tich thu hep la: 2.32,8=65,6cm’.
Dién tich tiét dién can thiét clia bu lng neo & nhanh mai:
3

AY%b12 =ZNbi2) /Raeo =%

Chon 2 bu 16ng neo @64 mm c6 dién tich thu hep la: 2.25,2=50,4cm’.
*Tinh stron do bu long neo.

Chon suOn d& bu 16ng neo co:

Chiéu day su0n & =12 mm.

Chiéu cao sudn hs =400 mm.

Suon d& bu 1ong neo tinh nhu con son chiu 1uc tap trung F:

F=90,84/2 =45,42 t.

Mo6men tai ti€t dién ngam:

M=F.e =45,42.0,12=5,45 t.m.

e =0,12m;Khodng cach tU truc bu long dén mat dam dé.

Tinh duGng han lién két suOn d& bu 16ng vao dam dé.

SuGn han vao dam dé€ bang dudng han géc chiéu cao dudng han

=63,9cm”’.

=50,3cm*.

hy =10 mm.
5
oy =k = 2BHOS _oas g6k om?,
'Wgh 20,710,040 - 1)
3
F __ 45400 =831,87kg / cm®.

th = Agh ~ 200,70,0 ({40 - 1)
O =Vo> +72 =4/1535,762 +831,87> =1746,6kg / cm’. < Rgh =1800kg / cm®.
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+Tinhban thép ngang (ban thép ngang d& buldng )
Chon ban thép c6 chi€u day & =4,5 cm, nhip 1=14 cm, - kich thudc ti€t dién
24x4,5cm.
SO do6 tinh nhu ddm don gidn chiju tai trong tap trung.
Mumax =(F.1)/4 =(45,42.0,14)/4 =1,59 t.m.
_ M max _15900° (6

o= =1963kg / cm* < Ry =2100kg / cm?.
w 24 4,52 9 y g
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V.Tinh dan.

1.50 d6 va kich thudc cla dan.

Dan c6 so do hinh thanh,dd dOc canh trén da chon i=1:10,chiéu cao dau dan
h0:2,25 m.

Nhip cUa dan 1a khodng cach truc dinh vi cUa hai gdi tua (nhip nha) L=27m,
nhip tinh toan cUa dan 1a khodng cach trong tam truyén phdn luc gbi tua cla dan:

Ltt =[L-2.e =27-2.0 =27m.

Két cau cla troi c6 nhip L =12m; cao 3,0m.Ké&t cdu cUa troi tinh riéng va
truyén tai trong xudng dan.trong pham vi d0 &n nay khong thiét ké clra trdi.

2.Tai trong va ndi luc tinh toan.

a.Tai trong tac dung 1én dan,

*Tai trong thurong xuyén.

GOm trong lugng cac 16p mai va két cdu mai dua vé tdi trong tap trung dat
tai nut dan.

+V§i nit dau dan:

Gy :dTEB [(gm+gd) = ? [{0,49025 + 0,02138) = 4,605t.

+Nut trung gian:

d, +d +
Gy =+ Blgm+ gd) = 3 24’5 [6 [{0,49025 + 0,02138) =11,512¢.
+Niit G chan cUra troi:
d.[B
Gz =G, +Gkb +-> ga:§§HMMB+LB5H1L52=uJML

+Nt c6 k€t cau cla troi (trlr clra troi).
G4 =Gs =d [Bl{gm+ gd + gct) =3[6[{0,49025 + 0,02138 + 0,016) = 9,497t.

9,497
1279 9,497 9,497 1279
4605 11,51 11,51 4,605

/L/\A\A

3000 \ 4500 3000 \ 3000 3000 \ 3000 4500 \ 3000
’ \ | |

*Hoat tai tap trung quy vé mat dan.
+Nut dau dan:
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P1=0,5.d.P=0,5.3.0,585=0,878 t.
+Nut trung gian:
P> = P3 =d.P=3,75.0,585=2,194 t.
P4 =Ps5 =d.P‘=3.0,585=1,755 t.
*Momen dau dan. )
Do dan lién két cUng v&i cOt nén dau dan c6 mdmen,gia tri mdmen nay chinh la
momen tai tiét dién B—B cUa cOt khung.
+Céc cap momen tinh todn:
Mg max ; Mph.tu ;momen ddu tréi duong 16n nhat va momen déu phdi tuong
Ung.
Mirmin ; Mph.tw ;momen dau trai &m 16n nhat va momen dau phdi tuong
Ung.
TU bang t6 hdp ndi luc ta c6 dudc cac cdp md men dau dan sau:
Mir.max =2,62 t.m; (do tdi trong 1,7)
— Mph.tv = -19,86-26,804= -46,665 t.m.
Mir.min = -64,36 t.m; (do tdi trong 1,2,4,6,8)
— Mph.tv = -19,86-3,224-3,83-1,45+20,234= -8,127 t.m.
Tinh toan vdi tai trong cho phép bd qua vi méi cling 1ap tU bang céc tdm panen
bé tong cOt thép.

c.X4c dinh noi luc tinh todn cho céc thanh dan ]
~ NGi luc cUa céc thanh dan dugc xac dinh vGi tng tai trong bang phuong phap
do gidi Crémona.

*Tinh vdi ti trong thudng xuyén (cac G; ) trén toan dan.Dan c6 sO do doi xUng
va tai trong G; d6i xUng ,chi can vé cho nlra dan.

*Tinh v&i hoat tai (P;) trén nlra tri clla dan (vi hoat tai c6 thé€ chi trén nlfa dan
trai hodc trén nlra dan phai hodc dat trén cd dan.Vi thé can can phdi vé gidn do
cho cd ba truGng hop. Vi dan dbi xUng d€ cé truGng hop cac P; dat trén nlra phai
ta chi can 1dy doi xUng v4i truOng hgp cac P; dat & nlra trdi .COng cac kétm qua
cUa 2 trudng hop cho két qua trudng hop dat trén toan dan).

Tinh v&i m6 men dau dan:DE tién tinh toan ta vé gidn do cho trudng hop
M=+1dat & dau trai cla dan (vi dan d6i xUng) ta c6 dugc két qua cla trudng
hop Mpp=+1bang céch 13t 1ai bi€u d6.Sau d6 nhéan vdi gid tri md men & dau tréi ta
c6 dugc bi€u d6 md men cudi cling.

PO gidi Clémona cho tai trong thuGng xuyeén:
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g g' .
c d € € d .
4 6 6' | C
1 3 5! 4 3' / 1 '
b 2 5 c b
2 b
c,l
d
3
e
4
6’ g
51 a
6 2 g'
DO gidi Clémona cho hoat tdi nlta trai:
c 4 g6 6 .
4 ' Y
12 s NP
2 I
c,l

DO gidi Clémona véi M=+1 & dau trai:
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H a
A=3.704 =
@aN ) TB 3.704
2 5 5 2 a
6' 4
) M
| 1pthk
6
34

DO gidi Clémona cho dan phan nho:

12 7 P /2
1 il
P=0 ,8 78 1 k
3
z
G=4,605 2 S m gz
G :157mm =1KkN G 25 7mm = 1kN

3.Chon tiét dién thanh dan. ,
Chon tiét dién thanh dan can tuan theo nguyén tac:
+Tiét dién thanh dan nho nhat 1a L50x5.
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+Trong mOt dan L<36mnén chon khong qua 6—8 loai ti€t dién. Vi nhip dan
L.<24m thi khong can thay d6i ti€t dién thanh dan.Khi L>24m thi phai thay doi ti€t
dién d€ ti€t kiém vat liéu va dung khong qua 2 loai ti€t dién thanh canh v&i dan
c6 L<36m.

+Bé day badn ma dugc chon dua vao ndi luc 16n nhat tong cac thanh bung,dan
chi nén dung mOt loai bé day badn ma.Dua vao bang td hop ndi Iuc chon
Obm=12mm.

a.b0i v4i thanh canh trén.

Dan c6 nhip L=27m,thulc trudng hgp 24m<L<36m.Nhu vay can chon hai
loai tiét dién.Thay d6i ti€t dién trong pham vi thanh T.

* Poan th(f nhat.

NOi luc tinh toén:
Chon luc nén c6 tri sO 16n nhat trong 2 thanh Tsva T,

N=Nr4=-97,29t.

Chiéu dai tinh toan : Trong mat phang dan 1,=1=301,5 cm.

Ngoai mat phang dan 1,=(0,75+(0,25T;)/

T)L=(0,75+(0,25.95,67)/97,29).603=597,2 cm.

Trong d6 1,=603 cm,khodng cach gilta 2 di€m cO két.

Gia thi€t A\,=95,tra bang I1.1,phu luc II dugc ¢=0,632.

Dién tich can thi€t cla ti€t dién thanh.

N _ 97,2900°

¢ROy 0,632021000
Thanh canh chiu nén c6 [A]=120.

ACT: = 73,3cm 2

ly 5972
ryct:m T~ 120
Chon tiét dién dang chit T ghép tU 2 thép goc déu canh 2L160x14.c6:
A=2.43,3=86,6cnr’.
rx=4,92> rxct.
ry=7,06> ryct.

Thod man diéu kién 6n dinh.
*Ki€m tra ti€t dién vé kha ning chiu luc.
D0 mdnh thuc té:

Ix 3015 _

= 4,976

Amax=Ay=84,6.Tra bang II.1 phu luc II dUgc ¢min=0,693.
Ki€m tra theo cong thc:
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N _97,2900°
O = Sy mintAth 0,693 86,6
*Poan th( hai.
NOi luc tinh toén:
Chon luc nén c6 tri sO 16n nhat trong 2 thanh T;va T,
N=Nr,= -105,08t.
Chiéu dai tinh toan :
Trong mat phang dan 1,=1=150,75 cm.
Ngoai mat phang dan l,=1=150 cm.
Gia thiét A,=95,tra bang I1.1,phu luc IT dugc $=0,632.
Dién tich can thi€t cUa ti€t dién thanh.
Acre N _ 1050800° _ 79.20m?
$ROy 0,632021000
Thanh canh chiu nén c6 [A]=120.
Ix 150,75 _

A LTS
xet™ A1 120

=1621kg /cm*® <R [y =2100kg / cm®.

Chon tiét dién dang chit T ghép tU 2 thép goc déu canh 2L160x14.c6:
A=2.24,3=86,6cm’.
FX:4,92> rxct.
ry:7,06> ryct.
Thod man diéu kién 6n dinh.
*Ki€m tra ti€t di€n vé kha nang chju luc.
PO manh thuc té:
Ix 150,75

_ =220 3064
Xrx 492

A _b o150 oo,
Y= ry 7,06

Amax=Ax=30,64.Tra bang I1.1 phu luc II duUgc ¢min=0,921.
Ki€m tra theo cong thc:

N 10508007
O = S minfAth  0,92186,6
b.Thanh canh dudi.
Thanh canh dudi c6 ciing mOt loai ti€t dién dugc tinh toan theo ni luc 16n

nhat trong cac thanh: N=D,=100,17 t.
N _100,1700°

Acr= —=—"2"—"=47,7cm’
‘T R 2100

=1317kg /cm® <R[y =2100kg / cm*.
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Chiéu dai tinh toén:
Trong mat phang dan 1,=600cm.
Ngoai mat phang dan ,=1200 cm
Thanh canh chiu kéo c6 [A]=400.

Ix _ 600

Ixet (A1 400
Iy 1200 _

=21 400

Chon tiét dién dang ch{r T ghép tir 2 thép géc khéng déu canh ghép canh ngdn
21.180x110x10. Co:

A=2.28,3=56,6cm’.

FX:3,12> rxct.

ry:8,7> ryct.
Thod man diéu kién On dinh.

*Ki€m tra ti€t dién vé khd ning chiu luc.
Kiém tra theo cong thic:
N _100,1700°

= =— =1770kg / cm* < R [y =2100kg / cm®.
° [Ath 56,6 J ot J
c.Thanh xién ddu dan.
NOi luc tinh toan trong thanh la: N=X,=78,57 t.
Do ¢6 dan phan nho chiéu dai tinh to4n trong va ngoai mat phang dan:
1,=0,51=0,5.393,73=196,87 cm.

1y=1=393,73 cm.

Gia thiét A,=70,tra bang I1.1,phu luc IT dugc $=0,782.
Dién tich can thi€t cUa ti€t dién thanh.
3
N 785700° g
¢ROy 0,782[2100 0
Thanh canh chiu nén c6 [A]=120.
o I_X:196,87 —164
Xt 2] 120

_ by 239373 _5.4

Acr=

Chon tiét dién dang chit T ghép tu 2 thép goc déu canh 2L100x14.c6:
A=2.26,3=52,6cnr’.

rx=3> Ixct.

ry=4,68> ryct.
Thod méan di€u kién 6n dinh.
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*Ki€m tra ti€t dién vé khd ning chiu luc.
PO manh thuc té:
Ix 196,87

B Il _ 393,73
Ay= ry 4,68
Amax=Ay=84,13.Tra bang II.1 phu luc II dUgc ¢min=0,699.
Ki€m tra theo cong thic:

=84,13.

3
o= ,N - 7857007 _ 2109,8kg /cm® > R [y = 2100kg / cm®.
¢ min[Ath 0,708 52,6
o 2109,8 - 2100 . .
Sai sO bang e=W-100% =0,5% < 5% trong pham vi cho phép
d.Thanh xién dau X,.
NOi luc tinh toan thanh N=X,=61,65 t.
3
Acr= E = m = 29,4cm2
R 2100

Chiéu dai tinh todn: 1y=(1/3).1=517,23/3=172,41 cm.
1y=1=517,23 cm.
Thanh canh chiu kéo c6 [A]=400.

Chon tiét dién dang ch{r T ghép tu 2 thép khong géc déu canh 21.100x63x10

ghép canh ngan .cé:
A=2.15,5=31,0cm’.
rx=1,75cm
ry=5,09cm

ly 517,23
Y-ry 5,09

Amax=hy=101,62<[A]=400.
*Ki€m tra ti€t dién vé kha ning chiju luc.
Ki€m tra theo cong thirc:

N _616500°
Ath 31,0
e.Thanh xién Xs.
NOi luc tinh toan trong thanh: N=X3=-19,15t.
Chiéu dai hinh hoc 1=446cm.

Chiéu dai tinh toan trong va ngoai mat phang dan:

=101,62.

=1988,7kg / cm* < R [y = 2100kg / cm”.
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1,=0,81=0,8.446=356,8 cm.
ly=1=446 cm.
Gia thiét A,=120,tra bang II.1,phu luc IT dugc ¢=0,479.
Dién tich can thiét cla ti€t dién thanh.
N 19,1500°
Ac= R n 0479210008 23,8em’
m=0,8;hé sO diéu kién lam vié€c khi thanh c6 d6 mdnh A>60.
Thanh canh chiu nén c6 [A]=150.
Chon tié€t dién dang cht T ghép tU 2 thép géc déu canh 21.100x6,5. C6:
A=2.12,8=25,6¢cnr.
rx=3,09cm.

ry=4,5cm.
*Ki€m tra ti€t dién vé khd ning chiu luc.
D0 mdnh thuc té:

Ix 3568

——== =99,11 =
Y1y 45 <[A]=150
Amax=Ax=115,5.Tra bang I1.1 phu luc II dugc ¢i,=0,498.
Ki€m tra theo cong thc:
5= N _ 191500

 ¢minfAth 0,498 (25,6 (D,8

f.Thanh xién Xa.

NOQi lyc tinh toan trong thanh: N=X,= -6,86 t.

Chi€u dai hinh hoc 1=446cm. )

Chiéu dai tinh toan trong va ngoai mat phang dan:

1,=0,81=0,8.446=356,8 cm.

1y=1=446 cm.

=1878kg /cm® < R [y = 2100kg / cm®.

Gia thiét A,=120,tra bang II.1,phu luc IT dugc ¢=0,479.
Dién tich can thiét cla ti€t dién thanh.
A N _ 68600

¢ R 04792100 D8
m=0,8;hé sO di€u kién lam vié€c khi thanh c6 d0 manh A>60.
Thanh canh chiu nén c6 [A]=150.

=8,5cm’

Chon tié€t dién dang chit T ghép tU 2 thép goc déu canh 2L.80x6
Co:
A=2.9,38=18,76cnr’.
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rx=2,47cm.
ry=3,72cm.

*Ki€m tra ti€t dién vé kha ning chiju luc.
D6 manh thuc té:
Ix 3568

=—=—-—=1445<[A] =150
rx 2,47

ly _ 446

=119,9 <[A]=150

Amax=Ax=144,5.Tra bang I1.1 phu luc II duUgc ¢.in=0,347.
Ki€m tra theo cong thic:
N _  68600°
O = minCAth 0347 18,76 0.8
g. Thanh dUng D1.
NOi luc tinh todn trong thanh: N=X;=-14,99 t.
Chi€u dai hinh hoc 1=446cm.
Chiéu dai tinh toan trong va ngoai mat phang dan:
1,=0,81=0,8.300=240 cm.
1y=1=300 cm.
Gia thiét A,=120,tra bang II.1,phu luc IT dugc ¢=0,479.
Dién tich can thiét cla ti€t dién thanh.
N 14,99 00°

Acr= =

¢ (R 0,479[2100 (0,8
m=0,8;hé sO di€u kién lam vié€c khi thanh c6 d6 mdnh A>60.
Thanh canh chiu nén c6 [A]=150.
Chon tiét dién dang chit T ghép tU 2 thép goc déu canh 2L80x6

Co: A=2.9,38=18,76cm’.
rx=2,47cm.

=1317,8kg /cm* <R [y = 2100kg / cm”.

=18,6cm*

ry=3,72cm.
*Ki€m tra ti€t dién vé khd ning chiu luc.
D0 mdnh thuc té:
Ix _ 240
T rx 2,47
ly _ 300
Yory 3,72

Amax=Ax=97,17.Tra bang I1.1 phu luc II duUgc ¢in=0,610.
Ki€m tra theo cong thc:

=80,65 <[A]=150
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N

14,99 10°

o= =
¢ min[Ath 0,610 18,76 (0,8

=1637,4kg / cm® <R [y = 2100kg / cm®.

*C4c thanh trong hé dan phan nhd c6 ndi luc khé bé nén ta c6 thé chon tiét
dién thanh theo cau tao .Chon tiét dién thanh la thép géc déu canh 2L50x5
Thanh dUng gi(fa dan lién két hai n(fa dan véi nhau c6 thé chonthép véi ti€t
dién 16n hon .13y tiét dién cla thanh ding D2 14 thép géc déu canh ghép chit T 1a

21.63x6.
Ta c6 bang thong ké thép cho dan:
TT| Tén NOi luc Quy Dién Chiéu dai (cm) Ban Kinh QT PO manh
thanh [ tinh toan cach tich 1 1x ly X ry Ix ly
1 T1 23.71 21.160x14 86.6 301.5 151 150 4.92 7.06] 30.63 21.2
2 T2 -105.1 21.160x14 86.6 452 151 150 4.92 7.06] 30.63 21.2
3 T3 -97.29 21.160x14 86.6 301.5 302 597 4.92 7.06] 61.28 84.6
4 T4 -95.67 21.160x14 86.6 301.5 302 597 4.92 7.06] 61.28 84.6
5 D1 53.58 21.180x110x10 56.6 750 750 750 3.12 8.7 240.4 86.2
6 D2 100.17 21.180x110x10 56.6 600 600 1200 3.12 8.7 192.3 138
7 X1 -78.57 21.100x14 52.6 394 197 394 3 4.68| 65.67 84.2
8 X2 61.65 21.100x63x10 31 517 172 517 1.75 5.09] 98.51 102
9 X3 -19.15 21.100x6,5 25.6 446 357 446 3.09 4.5 115.5 99.1
10 X4 -6.86 21.80x6 18.76 446 357 446 2.47 3.72| 144.5 120
11 b1 -14.99 21.80x6 18.76 300 240 300 2.47 3.72| 97.17 80.6
12 b2 7.45 21.63x6 14.56 360 288 360 1.93 3.06] 149.2 118
13 d1 -10.99 2L.50x5 9.6 112.5 113 113 1.53 2.53| 73.53 44.5
14 d2 -5.48 2L.50x5 9.6 100 100 100 1.53 2.53] 65.36 39.5
15 d3 -8.22 2L.50x5 9.6 200 200 200 1.53 2.53| 130.7 79.1
16 S1 -8.68 2L.50x5 9.6 179 179 179 1.53 2.53 117 70.8
17 S2 5.21 2L.50x5 9.6 189 189 189 1.53 2.53| 123.5 74.7
18 S3 7.18 2L.50x5 9.6 262 262 262 1.53 2.53] 171.2 104
4.Tinh todn va cau tao cadc mat dan.
A

B/

Vat liéu thép co ban 1a thép c6 cudng dO bang 2100kg/cm?*cudng d6 bén tidu
chuan Ry=3400kg/cm?.Duing que han 42 do d6 c6
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R,"=1800 kg/cm?.Ry=0,45.Ry=1550 kg/cm?.B=1.
(B.Ry)min =PBy.R,"=0,7.1800=1260 kg/ci?.
Lién két thanh canh vao ban ma tinh v&i hiéu s6 ndi luc cla trong 2 thanh va
luc tap trung P.
a.Tinh nuit gi(fa dan mit trén (A)
Luc tinh toan khi ni:Thanh canh T, :N;=-95,67 t. 21.160x14
Thanh dUing D»:N,=7,45t . 2. 63x6
a.1.Tinh todn khi n6i 2 thanh cdnh bang ban ghép:
NOi luc tinh toan : Ny=1,2.N,=1,2.95,67=114,8 t.
Dién tich tiét dién quy udc
Aq = Agh+Abm
Chon bdn ghép c6 tiét dién 360x12m, vay dién tich quy udc clla mdi ndi la
Aq=36.1,2+2.1,2.16=81,6 cm’.
U's trén tiét dién nbi quy udc
Nqu _114,800°
O™ aqu 816
*Puong han lién két thanh canh vao ban ghép
Ngh =0qu Agn=36.1,2.1407=60776,5kG.
TOng chi€u dai dudng han lién két thanh canh vao ban ghép
_ N, _ 60776,5
Y1 = — A=
[h, [{SRg) min (0,8 1260
Pudng han 18y nhu hinh vé c6
> 1,=(16+17)2 = 76 cm
*Puong han lién két thanh canh vao ban ma.
Luc truyén qua ban ma:
Nbm = Ng-Ngh =114,8-60,78=54,02 t.
Ban ma lién két thanh canh bang 2 dudng han sOng va 2 dudng han mép
Luc tinh cho 2 duOng han sOng :
N°m=k.Nbm =(1-4,47/16).54,02=38,894 t.
TOng chiéu dai dudng han sOng lién két thanh canh vao ban ma 1a( h,=10mm)
Nbm 38894
Z I, = —+2=
Ch, [{SRg) min 10260
Lay lp»*=200 mm
Luc tinh cho 2 duOng han mép :
N",=(1-k).Nbm =(4,47/16).54,02=15,126 t.
TOng chiéu dai dudng han mép lién két thanh canh vao ban ma 1a( h,=8mm)
zl _ Nbm . 15126
" [h, {{BRg) min [D,8 1260
LAy ln™= 90 mm

=1407kg / cm® < Ry =2100kg / cm”.

+ 4 =64,3cm

+ 2 =33cm

+2=17,01cm

a.2.buong han lién két ban md - suon — ban néi — ban ghép.
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Luc truyén vao ban n0i:
Nbn = Nbm.cosa
Tga=10% -> cosa=0,995 sina = 0,0995
Nbn=54,02.0,995 =53,75 t
Theo phuong thang dlrg né con chju 1uc nén do ban ghép ubn cong tac dung
qua suOn.luc do badn ghép uOn cong:
V, = 2 Ngh.sina = 60,78.2.0,09595 =12,095 t.
Tai dinh ¢6 luc tap trung P =9,497+0,878 =10,375 .
V =P-V,=10,374-12,095=-1,72 t = - 1720 kG
Vay ban ghép c6 xu hudng tach khoi sudn.
+Puong han lién két gilta suOn va ban ghép:
4 duOng han véi d;=10mm ,hy=6mm
_ \% t1= 1702
4yh, [{SRg) min [4.0,6 (1260
Chon su0On rOng b=100mm
+Suon lién két ban ndi qua 4 dudng han géc v4i h, =6mm.NOi 1uc tinh 1a
V = 1270 kG.Vi vay c6 thé 18y chi€u dai suon theo cau tao.
Ls=Lbn
+Hai ban n6i lién két lién két véi ban ma qua 4 dudng han.M6i dudng han
chiu luc theo:
PhuOng ngang:Nu"=Ny,/2=53,75/2 = 26,875 1.
Phuong dUng: Ny, = V/4 = 1720/4 = 430 kG.
Vay hop luc téc dung: N, =+/26875% +430° = 26878kG
Chiéu dai dudng han:h, = 10mm
~ N, 26878
I, = —+1=
yh, L{BRg) min [1.10260
Chon I, = 260mm
Va :Chiéu dai ban n6i: Lbn = 280mm
Chiéu dai suOn: Ls =280mm

h +1=1,6cm

+1=22,33cm

a.3.Lién két thanh dirg P2 vao ban md.
Duong han lién két thanh B2 vao bdn ma dugc 18y theo cau tao:
I, = 40mm
hy, = 4mm.

b.Tinh niit gi(fa dan_mut trén (A)

L uc tinh toan khi n6i:Thanh canh D,:N;=100,17 t. 21.180x110x10
Thanh dUing D»:N,=7,45t . 21, 63x6
Thanh xién X4 :N3 = -6,86 t. 21.80x6

b.1.Tinh todn khi n6i 2 thanh cdnh bang ban ghép:
NOi luc tinh todn : N,=1,2.N;=1,2.100,17=120,2t.
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Dién tich ti€t dién quy udc
Aq = Agh+Abm
Chon ban ghép c6 ti€t di€n 400x12m, vay dién tich quy udc clla mOi ndi 1a
Aq=40.1,2+2.1,2.11=74,4 cm’.
U's trén tiét dién nbi quy udc
Nqu _120,2010°
O™ aqu = 74,4
*Puong han lién két thanh canh vao ban ghép
Ngh =0qu Agn=40.1,2.1615,6=77548kG.
TOng chi€u dai dudng han lién két thanh canh vao ban ghép
S, = " g 77548
" [h, [{BRg)min [D,8 1260
Du0ong han 1ay nhu hinh vé c6
> 1,=(24+17)2 =82 cm
*PUong han lién két thanh canh vao ban ma.
Luc truyén qua ban ma:
Nbm = Ng-Ngh =120,2-77,548=42,65 t.
Ban ma lién két thanh canh bang 2 dudng han sOng va 2 dudng han mép
Luc tinh cho 2 duOng han sOng :
m=k . Nbm =(1-2,44/11)42,65=33,19 t.
TOng chiéu dai dudng han sOng lién két thanh canh vao ban ma 1a( h,=10mm)
Nbm 33190
d1= —+2=
Ch, [{SRg) min 10260
LAy =140 mm
Luc tinh cho 2 duOng han mép :
N™,=(1-k).Nbm =(2,24/11). 42,65=22,798 t.
TOng chiéu dai dudng han mép lién két thanh canh vao ban ma 1a( h,=6mm)
Nbm 22798
Zlh: —+2= +2=32,16cm
Ch, [{SRg) min [0,6 (1260
LAy lx"= 200 mm
b.2.Puong han lién két ban md - suon — ban néi — ban ghép.
Luc truyén vao ban n0i:
Nbn = Nbm.cosa -1,2Nxcosb
Tga=0-> cosa=1 sina=0
Tgb=tg48° -> cosb=0,669 sinb=0,743
Ny,=42,65.1 - 1,2.6,86.0,669=37,143 t
Theo phuong thang dlrg né con chju 1uc nén do ban ghép ubn cong tac dung
qua su0n.Luc do ban ghép uOn cong:
V, =2 Ngh.sina = 77,548.2.0 =0 t.
+Puong han lién két gilta suOn va ban ghép:4 dudng han véi
ds=10mm ,h,=6mm
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Chon su0On rong b=80mm

+Suon lién k&t ban n6i qua 4 duOng han géc vGi h, =6mm.NOi luc tinh 1a

V = 0kG.Vivay c6 thé 18y chiéu dai suGn theo cau tao.
Ls=Lbn

+Hai ban ndi lién két lién két véi ban ma qua 4 dudng han.MOi dudng han

chiu luc theo:
Phuong ngang:N=N;,/2=37,143/2 = 18,5715 t.
Chiéu dai duong han:h, = 10mm
_ N 41 185715
v, [{BRg) min [1.10260

Chon I, =160mm
Va :Chiéu dai ban n0i: Lbn = 180mm
Chiéu dai suOn: Ls = 180mm

+1=14,74cm

h

b.3.Lién két thanh dirg P2 vio ban ma.

Puong han lién két thanh D2 vao ban ma dugc 18y theo cau tao:

l;, = 40mm
h, = 4mm.
b.4.Lién két thanh xién X4 vdo ban md.
N,=-6,86t.
Chon hg=4mm
Chi€u dai can thiét clla duOng han :
N4 6,86 [10°
= —+4=
h, [{BR) min [0,4 1260
Dung 4 dudng han ,chiéu dai m6i dudng han 7cm.

+4=18cm

c.Tinh cho mat c¢6 ndi thanh cnh trén(nit E)
T:2L160x14 N;=23,71.t

T,: 2L160x14 N,=-105,1.t
X1:2L100x14 Ns=- 78,57t
X,:2L100x6,3x10 N4= 61,65t

*NOi thanh canh.

NOi luc tinh toan clla mOi noi:

Nqu=1,2.N;=1,2.23,71=28,45 1.

N;;n6i luc nhé hon trong 2 thanh canh dugc ndi véi nhau N;<N,
Dién tich chiu luc quy udc:

Aqu:ZAgh+2.bg.6bm

> Agn;tOng dién tich cac bdn ghép SA=2.12,0.1,2=28,8cn?’.
Aqu=28,8+2.16.1,2=67,2 cm?.

U's trong dién tich quy udc
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_ Nqu _ 28,4500’
O™ aqu = 67,2

=433,4kg / cm® < Ry = 2100kg / cm®.

Dudng han lién k&t ban ghép vdi thanh canh.
NOi luc truyén qua ban ghép:
Ngh=0qu.Agi=433,4.14,4=6096,4 kg.

ChQI‘l hy,=6 mm.

Chiéu dai can thiét clla duOng han:

__ Ngh . _ 60964
21h= h, [{SR) min 0,6 1260
Dung hai dudng han c6 chiu dai mOi dudng 6cm.

Lién két thanh canh T, vao ban ma tinh toan v&i chiu luc con lai

+2=10,06cm

Nec1=1,2.N;-2.Ng=1,2.23,71-2.6,096=16,26 t.
Chon chi€u cao dudng han h,=8 mm
Chiéu dai can thiét cla duOng han.
Ncl 16,26 (10°
2= Hh O BR min t4=———nH-
[{SR) min 0,8 1260
Dung 4 dudng han ,chi€u dai m6i dudng han 7 cm.

+4=20,13cm

Lién két thanh Tsvao ban ma tinh toan v&i chiu luc con lai
Ne2=1,2.N>-2.Ng,=1,2.105,1-2.6,096=113,93 t>0,6.N,=63,06 t.
Chop hy,=10 mm
Chiéu dai can thiét cla dudng han.
Nc2 ~113,9300°

21h= O BRYmin t4=———7—

[{SR) min 100260
Dung 4 dudng han ,chiéu dai m6i dudng han 25cm.

+4=94,42cm

*1ién két thanh xién X;vao ban ma.
N;=-48,57 t.
Chon hg=8mm
Chi€u dai can thiét clla duOng han :
N3 _48,5700°

l= 4=

h, [{BR) min (0,8 (1260
Dung 4 dudng han ,chiéu dai m6i dudng han 13cm.
*1ién két thanh xién X,vao ban ma.
N;=61,65t.
Chon hg=10mm
Chiéu dai can thiét clla dudng han :

+4=51,95cm
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3
l= N3 —+4= 61,6500 +4=52,93cm
> h, [{8R) min 101260

Dung 4 dudng han ,chi€u dai m6i dudng han 14cm

d.Tinh cho mat c6 ndi thanh canh dudi(niit F)
D::2L180x110x10 N;=53,58.t

D,: 21.180x110x10 N,=100,1.t
X2:2L.100x6,3x10 N3= 61,65
X3:2L.100x6,5 N,=-19,15t
D.:2L.180x6 Ns=-14,99.t
*NOi thanh canh.
NOi luc tinh toan clla m6i nOi:
Nqu=1,2.N,=1,2.53,58=80,37 t.
N;;n6i luc nhé hon trong 2 thanh canh dugc ndi véi nhau N;<N,
Dién tich chiu luc quy udc:
Aqu=ZAgi+2.be.Bom
> Agn;tOng dién tich cac ban ghép YA4=2.12,0.1,2=28,8cm’.
Aqu=28,8+2.11.1,2=55,2 cm?.
U's trong dién tich quy uGc
Nqu _ 80,37 00°
Oqu="aqu = 552
Puong han lién két ban ghép v4i thanh canh.
NOi luc truyén qua ban ghép:
Ngh=0qu.Agn=1456.14,4=20966 kg.
chon hy,=8 mm.
Chiéu dai can thiét cla dudng han:
Ngh 20966
216=% " BR) min 2080260
h ’
Dung 3 dudng han c6 chiéu dai m6i dudng 6cm(han doc) va 10cm(han ngang)
Lién két thanh canh D; vao ban ma tinh toan v&i chju luc con lai
Nec1=1,2.N;-2.Ng=1,2.53,58-2.20,966=22,364 t< 1,2N;/2
=> N¢1=1,2.53,58/2=32,15t
Chon chiéu cao dudng han h;=8 mm
Chiéu dai can thiét clla dudng han.
Ncl 32,1500°
2 0= R min 4= 0,8 1260
Ding 4 dudng han ,chiéu dai m6i dudng han 13 cm.
Lién két thanh D,vao bdn ma tinh toan voi chiu luc con lai

=1456kg / cm* < Ry =2100kg / cm®.

+2=22,8cm

+4=323cm
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Ne2=1,2.N»-2.Ng=1,2.100,1-2.20,966=78,188 t>0,6.N,=60,06 t.
Chon hy=10 mm
Chiéu dai can thiét cla dudng han.
Nc2 _78,188010°
2= h O BR) min td=——""
[{SR) min 10260
Ding 4 dudng han ,chi€u dai mOi dudng han 18cm.
*Lién két thanh xién X3vao ban ma.
N,=-19,15t.
Chon hg=6mm
Chiéu dai can thiét clla dudng han :
N4 _19,1500°
I= 4=
> h, [{8R) min [0,6 01260
Ding 4 dudng han ,chi€u dai mOi dudng han 7cm.
*Lién két thanh xién X,vao ban ma.
N5=61,65t.
Chon hg=10mm
Chiéu dai can thiét clla dudng han :
N3 61,6500°
I= —+4=
h, [{BR) min (10260
Ding 4 dudng han ,chi€u dai mOi duGng han 14cm
*Lién két thanh dUng D;vao ban ma.
Ns=-14,99 t.
Chon hg=5mm
Chi€u dai can thiét clla duOng han :
N5 14,99 00°
15: . +4=
h, [{BR) min [0,5[1260
Dung 4 dudng han ,chiéu dai m6i dudng han 7 cm

+ 4 =66,05cm

+4=254cm

+4=52,93cm

+4=27,8cm

e.Niit lién k€t dan véi cOt
el.Mat duoi.
Mat dudi 1a mat truyén phan luc g6i tua va luc so ngang do md men dau dan.
Ra=42,6105+5,923=48,5335 t.
H;=Mi/ho=(-64,355)/2,25= -28,602 t;
H,=My/h0=2,621/2,25= 1,165t
H=max(H,,H,)= -28,602 t.
+C&u tao mat : gdm ban ma 1,sudn gbi 2, gbi dG 3 va cac bu 16ng mlién két
suon g0i 2 vao cOt.
*Lién két thanh canh dudi (D1) vao mat.
NOi luc trong thanh D,=53,58 t.

Chon chiéu cao dudng han sOng hs=10 mm.
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hp=6 mm.
Chi€u dai mOt duong han:

0,7.D1 0,7 53,58 10°
+1=

1= : +1=15,88cm
2hs [{SR) min 201,000260
3
= 0,3.D1 +1= 0,353,580 +1=116cm
2hs [{8R) min 2 0,6 (1260
*Lién két thanh X, (hs=8 mm)
X; =-78,57t.
Chiéu dai mOt duOng han:
3
= 0,7.D1 t1= 0,7 78,57 10 +1=19,88cm
2hs [{8R) min 2 (0,8 1260
3
= 0,3.D1 +1= 0,378,570 +1=12,69cm
2hs [{8R) min 2 0,8 1260
Chon Is =200mm
[n=130mm
*Chon suon goi dau dan.

+Chon ti€t dién sudn g6i 20x260 mm.
Tiét dién sudn chon thod man:

RA _485300°
bsRem 263200
va 8s>0,5.~/3b1 [H2 /(Is [R) =0,5.,/306 (1165/(50 (2100) = 0,577cm
Piéu kién 6n dinh cuc bd cla sudn:
be/d=26/2=13 cm < 0,44E /R = 0,444/2,110°/2,110° = 1391cm
Piéu kién bén
ws=ls. 0s°/6=50.2%/6=33,33 cm’.
Ms=H,.b,/8=1,165.10°.16/8=2230kg.cm.

Bé day suon &> =0,583cm

7 ws 33.33

+Tinh dudng han lién k€t bdn ma 1 vao suon gbi 2.

Lién k&t bang 2 dudng han géc chiu tac dung cla
RaA=48,53t

H=28,602t

M.=H.e=28,602.8,56=244.833 t.cm = 244833kG.cm.
e;khodng cach tUr di€ém dat luc H dén trong tam dudng han.
Chon chiéu cao dudng han hy=10mm.

+Ki€m tra cuOng dO dudng han theo:
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

SR ey e
2 [y Oh [h, I,

-1 e EB+ 6 E&’SGH +48533,5> =819,8kg / cm® < R =1260kg / cm®
2[(50-3)0 0 O

+Tinh bu 16ng lién k&t suOn gOi 2 vao mat cOt.
Tinh to4n v3i luc H, 1an tdch sudn 2 khai cOt,
chon truGc s6 bu 16ng n=8 va bo tri nhu hinh dl,réiTé
Luc kéo 16n nhat trong than bu 16ng: 4
H2x 01 1165[24,56[383 | __ 1F

Nblmax= 2 2 2 N 277Kg-
Z.Z)fl 2(33° +22° +117) o ; o
DBuong kinh bu 16ng xac dinh theo cong thic. |, | .

o> \/4.N max _ | 4277 oot | L g el
TRkbl  \314 0750 E

Chon do,=20 mm.
+Tinh két gbi dG 3 vao cOt
Chon tiét dién gbi 30x280mm.
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ChOphh=12mm ; TTTTTTTTTT

Chieu dai can thiét duOng han: ﬂﬁ
2/3R _2/30#85335 . _

Lo 4=l 000 ) =93 4cm

ng" h, [{fRg) min 1,2[260

Chon chiéu dai goi dd: 1=25cm.

e.2Mat trén.

Cau tao mat trén gdm ban ma sudn gbi .

*1ién két thanh dan vao ban ma tinh v&i ndi luc tinh toan cla no.
+Lién két thanh T; vao bdn ma.

NOi luc tinh toén:

T:=23,71t

Lién két bang 2 duong han sOng va 2 dudng han mép.

Chon hg=10mm

hp,=6mm.
Chiéu dai m6t duOng han:
0,7.T1 ‘1= 0,7 (23,71000°

1o . +1=7,6cm
s~ 2h, [{8Rg) min 200260

3
. 0371 - 03237100 | oo
™ 2h, [(BRg)min 2[D,6(1260

+Pudng han lién két thanh xién dan phan
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Truong Pai Hoc Xay Dung BO mon Cong trinh thép gb

nho 18y theo cdu tao :hs=4mm;

1s=40mm.
*Lién két ban ma vao suOn goi .
Pudng han chiu tac dung cla luc ngang
H=28,602 t
Phan luc dUing R=8,68t do dan phan nhé
M6 men Me=H.e=28,602.10° .8,0
=228816kg.cm.

Chon chiéu cao dudng han hy=10mm.

Umg suat han: !

¥

S

o= ! H?>
2 [y h [h,

+

|
Al
HQH\E!&TH\E?;

286

(=)
N

T 36-1
OEkg$/ cm

2036-1)00
=976,9kg /cm’ <R

]
e
D |

[ I B
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*Chon ti€t dién suOn g0Oj 20x220 mm.
Tiét dién suOn chon t 03 man:
8¢>0,5.+/3.b1 TH1/(Is [R) =0,5.,/3 02 (28602 /(35 (2100) =1,87cm

*Tinh bu 16ng lién két sudn gbi vao cot.

H1lk [yl _ 28602 [18.20
Noimax= 2 3 yi* ™ 2(20% +10%)
Pudng kinh bu 16ng xac dinh theo cong thirc.

ds \/4.N max _ \/4 [10296,7 _ 2 74em

=10296,7kg.

TT.RKbI 3140750
Chon dp=28 mm.
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