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LOINOI PAU

Trong thoi gian gén day, loai khung thép nhe vdi cft va x4 ngang
tiét dién ddc chiz I t6 hop han duoe st dung rét rong rai trong cde céng
trinh x6y ding cong nghiép vé dan dung nho nhitng wu diém néi bt lo
giam ddng ké chi phi vdt ligu, quda trinh ché tao duge ty dong hod, viéc
thi cong dung ldp nhanh va thuén tién. Cing vdi viée Bé6 Xay dung mdi
ban hanh Tiéu chudn thiét ké két cdu thép TCXD 338- 2005 va xudt
phdt t tinh hinh thuc tién, chung t61 th&y cdn thiét phdi bién soan tai
liéu nay dé sinh vién nganh Xay dung dén dung va céng nghiép cé tai
ligu tham khdo trong qud trinh hoc tdp va lam d6 dn mén hoc. Ching
t6i xin chan thanh cam on GS. Nguyén Trém va cde thdy c¢b gido B¢
moén Két cGu thép-gé Truong Dai hoc Kién tric Ho Noi da dong gop
nhiéu ¥ kién quy bdu trong qud trinh bién soan. Vi khd néng vé trink
dé ¢6 han nén chdc chdn khong trdnh khéi thiéu sét, rat mong cdc ban
doc gép ¥ phé binh d¢ tai lidu nay cé thé hoan chinh tét haon.
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CAU TAO CHUNG CUA KHUNG THEP NHE
TRONG NHA CONG NGHIEP MOT TANG, MOT NHIP

1.1. PHAM VI AP DUNG VA CAC YEU CAU CHUNG

Hé két ciu chiu lyc trong nha céng nghiép bao gém khung ngang, moéng, ddri cdu
truc (néu nha c6 cau tryc) va h¢ gidng, trong d6 két cdu chju lyc chinh 1a khung ngang.
Tuy theo vat lidu, khung ngang cé thé 12 khung bé téng c6t thép, khung thép va khung
1i€n hop (cot bé tong c6t thép, xa ngang bing thép). Khungzgg__mug_ﬂm%dém
1a_trong luong nhe, thi cong nhanh, nhung gi4 thanti'¢do hon so véi khung bé téng cot
thép. Do viy, viéc lua chon loai vét liéu phi hop can duoc gidi quyét tir ldc lua chon
phuong 4n ket cdu, trén co s& phan tich téng hop céc chi tieu kinh t€ k§ thuat. Kinh
nghiém cho thdy khung thép st dung hdp 1y trong trudng h gp nha cé kich thuéc 1én,
chiu tai trong nang, d4t nén yé&u, khi cdn thi cong nhanh dé€ sém dua cong trmh vao st
- dung, khi dia diém xay dung & nhing viing c6 di€u kién chuyén ch& khé khin hotic
~ khoéng cé di€u kién ché tao két cdu bé tong cot thép. He¢ khung thep chiu luc thubng |

“dugce st dung trong cdc nha xudng luyén kim, xudng 14p rdp co khi, nha kho...

Trudc day, trong két cdu méi cla nha cong nghiép thuong dung tam lop pa-nenbé
tong c6t thép. Hé khung thép do kiéu méi ndy thudng bao gém cot tiét dien thay ddi (cot .
- béc) va dan vi keo. Loai khung nay cé trong lugng 16m, kich thude cong kénh nén viéc
" van chuyén va dung 13p khé khan, chi phf ché tao cao, t6n kém vat liéu, do dé lam tang

“d4ng ké chi phi xay l4p, hiéu gua kinh t€ thdp. Trong thdi gian gin day, két cau khung

thép nhe dugc 4p dung rong rdi trong céc cong trinh x4y dung, nh4t 1 trong cédc cong
trinh cong nghiép. Do yéu cau st dung va cong nang cia cong trinh, két cdu khung thép
‘nhe cé the c6 dang mot hodc nhiéu nhip, mot tdng hodc nhiéu tdng. Cdu tao cha khung
c6 thé khdc nhau tuy thudc nha cé hay khong cé cdu truc, cdu truc dat trén vai cot hay
b6 uf trong pham vi méi cla cOng trinh. Loai khung ¢6 cdu tao don gian va phé bién
nhat 12 khung mt tAng, mot nhip, v4i cOt va xa ngang cé tiét dien khong ddi hoac thay
ddi (hinh ném). Vat liéu lop méi thudng 12 t6n ma hodc'son sén, ¢6 trong lugng nhe.

Nhin chung, k&t c4u nha cong nghiép ciling nhir nhd dan dyng khi thiét k€ phai dép
ing dugc yéu cdu ca ban vé sir dung va tinh kinh t€. Trong d6 yéu cdu sir dung 1a yéu
cliu quan trong nhat, dugc thé hién & cic diém sau: |
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 ~Ke&t cu phai c6 di do bén, d6 cting va tubi tho theo thiét k€. Didu nay phu thudc vio
dic diém cia tai trong tic dung 1én cong trinh, trong dé tai trong cdu truc 13 quan trong
nhét vi tai trong ndy c6 thé gay phd hoai moi két cau. Ngodi ra, cdn ké dén céc tic dong
clia mdi trudng sin xudt nhu nhiét 46, cic téc nhan dn mon nhu hoé chat, d6 4m...

~Viéc lap dat cac thiét bj mdy méc phai thuan tién. Diéu ndy lien quan dén cdch b4 trf
luéi cot, hudng di chuyén ctia ¢4c thiét bi nang cau, hé giang... Dé cédc thiét bi nang céu
nhuy cau tryc 6 thé hoat dong binh thudng thi nha phdi cé di ¢ cing doc va ngang.

Bo dim t6t cc didu kxén théng gi6 va chi€u sdng tw nhién ciing phw nhan tao aé qué
trinh san xuét dién ra thuan loi. Diéu nay phu thugc vao luch thu6e nhip nha, nhip cira troi...

~ Ngoai yéu ciu sk dung 12 yéu ciu co ban nhat thi yéu cu kinh t& cing la mdt tiéu chi
quan trong trong thiét k& nham muc dich glém thi€u 16i da chi phi cho cong trinh (bao |
gdm chi phi thiét k&, chi phi vat liéu va ché tao, chi phi x4y 1ip, bio dudng két cdu...).
Dé dat hi¢u qua kmh t€, ngudi k¥ su thi€t k€ can lua chon giai phép két cdu hop 1y, chon -
10a1 vat liéu phd hcp, tan dung t6i da tinh cong nghiép hod va dinh hmh hod trong cac "
giai doan thiét k&, gla cong ché tao, thi cong lip dung keét c4u.

1.2. CKU TAO CUA KHUNG THEP NHE MOT TANG, MOT NHIP

- ‘Khung thép nhe mot ting, mot nhip thudng dding trong céc cong trinh c4n khong gian
thong thodng hoan todn nhu nha thi ddu, hing-ga mdy bay, phong trung bdy san phdm,
nha kho, fih sdn xudt... v6i nhip khung thudng khéng vuot qud 60m. Lién két gifta cot
khung véi méng c6 thé 1a ngam hoic khép. Lién két khép c6 wu diém 13 céu tao don

gidri, gidm duoc kich thude mong *trl,klmng_c;.tﬁ_JIlit'b-Jl:xfzu,,,a...s:,hﬁ.nﬂcr&tf nén thudng dugc
diing khi kich thuéc khung khong.16n, nha khong c6.ciu truc,. hodc khi nén dat y&u. Tuy
nhién, v6i nhiing khung ngang c6 kich thudc 16n, chiu ti trong nang (stic tryc 16n, gis
manh) néu diing lién két khdp. thi chuyén vi ngang & dinh cot s& 1dn, nén trorg trudng
- hop. ndy cin chon phu wong 4n lién két ngdm gifta cot.khung. umméng dé.phan phoi bt
mod. men. dauu,cmm&uégg“;rwgng lam gidm_chuyén.vi ddu. cot va tﬁng khd gggg én_dinh
cung nhu d6 ciing cho khung ngang. :

'*‘?k.-ﬂﬂ it T T b e T, B
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| a) Nha khéng cé cdu truc S - b)Nhé ¢é cdu truc
o Hinh 1.1. So d‘é khung m;ﬁr nhip |
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Mot dang khac clia khung mét nhip 1a loai ¢6 cgt chong giita, thudng diing khi khong
gian trong nha khong cén qud 16n, thudng sit dung 1am nha kho, nha diéu hanh san xudt,
nhi xudng... Nhip kinh t& 12 khodng 18 dé&n 24m. Khi nhip 16n cdn xét anh huéng cia
nhiét do t6i su 1Am viéc clia k&t c4u. Loai khung nay cé vu diém 1a khong gidi han chicu
rong nhd, khéng gian sit dung linh hoat, c6 thé bd trf thanh nhiu phong khi st dung
védch ngan. Tuy nhién k&t c&u khung rit nhay cam véi hién tugng l6n léch clia méng, cot
gifta c6 chiéu cao qud 16n héu nhip rong, vi tri cot khé thay déi trong tuong lai. Dé gidm
chiéu cao ct gilta c6 thé st dung so dd két céu khung mot nhip c6 nhiéu cot chéng. Cot
chinh thuong lién két ngam vi mong, cot giffa ¢ thé lién két khop. "gogﬁgwnghaﬂm Vol Xxa

N R W s 5 e MV T a2 ?-:fw:gmﬁwl“ﬁ“

ngang. Lién két khép khi tai trong gié _nhd, lien ke&t.ngam khi. tii ﬂtrQng,&gld lén hoac |

wwwﬁm ..
B =YL BEE

chleu cao cot lon

' | ' f° - ' ‘l ey
- Hinh 1.2, S0 dé khung mot nhip ¢é cét chong gitla =~

Mot kiéu khung mot nhip khic thudng gip 13 loai khung twa (hith 1.3) hay khung
‘mot méi d6c (hinh 1.4). Khung tya thudng dugc b trf b8 sung cho céc cong trinh d3 c6,
‘nhung cdn m& rong, nhu phong dat cic thiét bi, phdng nghi cho cong nhan, nha kho...
Khung tya khong tu dimg vitng, khong ty 6n dinh ma phai tya vao mot khung khic v6i -

_:';mét méi déc. Xa ngang cla khung tua thufmg cé lién két khdp v6i khung chinh dé cot

66 tzé’t d1én nho thp cla khung tua khén g lén thué‘ng khoéng qua 18m. Véi yéu cau

| ch@ng trong nh;p.. Kh1 cau tao hén két gxﬁa cha1 Vao khung chmh, can chi )’r $a0 cho he

théng thodt nudc khong anh huéng dén su 1am viéc chia toan két cdu. Cot va X2 cla nha

- chdi-thuong chon tiét dién khéng déz Tuy nhién, khi nhip 1én cling cé thé chon ﬁ tiét.
dién thay déi. - -

B
w-ﬂ“mm_-ﬂmw-d

L.

Hinh 1.3. So dé khung tua -

g
. }5.«
3
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_. Khung mot mai dbc c6 dang mot nhip hoic

c6 them cot chéng khong kinh t€ bing khung
mét nhip c6 hai méi ddc nén thudng dugc 4p o
dung do yéu cdu thodt nuéc mdi, khi cdn khong | T
gian 16n 0 mot bén nha, cdn mo rong thém nhip 1
cia cong trinh nhimg khéng dugc dé mang nudc .
& gifta hai nha cii vA mé6i hodc khong diwoc chat = Hinh14. S0 do khung mot ma déc
them tai trong vao cot, méng clia cong trinh cli. ‘

b

1.3, HE GIANG TRONG NHA CONG NGHIEP DUNG: KET cAU KHUNG
THEP NHE

Hé gidng trong nha céng nghiép déng vai trd quan trong trong viéc dam bao do cing
khong gian cia nha, gidm chiéu dai tinh todn gia xa,va cot khung theo phuong ngoai
mat phing, tir d6 ting kha nang 6n dinh tdng thé cho khung ngang. Hé giding con c6 tic
dung mlyé_r_g_ tai trong gid va luc him cu truc theo phuong doc nha xudng mdng. Ngoai

wrm oMy MR e o Ta O TR ot ot AT R

ra, hé¢ giang con ddm bao cho viéc thi cong lip dung két cdu dvoc an toan va thudn tién.

He giang cha trong nhd céng nghiép sir dung khung thép nhe gém hai bo phﬁn 1a hé
giding mai va he gidng cot (hmh 1.5).

1.3.1. Hé gidng mai

_ Hé gidang mai trong nha coéng nghiép sir dung khung thép nhe duge bf: tri theo phuong
ngang nha tai hai gian ddu héi (hoic gin ddu héi), ddu cdc khdi nhiét do va & mot s6 gian
gifta nha tuy thude vao chiéu dai riha, sao cho khodng cdch gilta.céc.gidng.bd trf khong qué
3.budc cot. Ban bung ciia hai xa ngang canh nhau dugc nét-boi céc thanh gidng chéo chit
thap. Céc thanh giang chéo nay c6 thé 1a thép géc, thép tron hoic cdp thép ma kém dudng
kinh khong nho hon 12mm. Ngoai ra, cdn b8 trf cdc thanh chéng doc bang thép hinh
- (thudng Ia thép gdc) tai nhilmg vi tri quan trong nhivr dinh méi, ddu xa (cft), chan clra méi...

Trudng hop nha c6 cdu truc, cdn b6 trf thém céc thanh giing chéo chit thap doc theo
ddu cot dé tang do cimg cho khung ngang theo phuong doc nha va truyén céc ta1 trong
ngang nhur tai trong gid, luc hdm cdu truc ra cdc khung lan cén. -

1.3.2. Hé giang cot
Hé giéng cOt 6 tic dung béo dam do cing doc nhﬁ va giit On dinh cho cot, tiép nhan

:r-c.q.:m

fudn g hén lu’c him dqc nhé cua cﬁu tmc Hé giéng cét gém céc thanh gnang cheo dudc
bo trf trong pham vi ¢t trén va cOt dudi tai nhiing glan cé hé gxang mai.

-.:-.-1.

thé ding thanh giang chéo chit thé;.p bang thép tron duﬁng kinh lghbngnhé hcm20mm
Néu sic truc trén 15 tdn cén ding thép hinh, thudng 1a thép géc. D6 ménh clia thanh
gidng khong dugc vuot qud 200.

12
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Chirong 2
THIET KE KHUNG NGANG

¥

2.1. CAC KICH THUGC CHINH CUA KHUNG NGANG

2.1.1. Theo phuong ngang

Khoang cach giita hai truc dinh vi (nhip khung) thudng c6 mé dun 6m'hoac 3m, cb
thé x4c dinh theo cong thiic:

L=Lg +2L,. S - (2.1)
trong 4o - o | -
Ly nhlp cha cdu tryc, phu thugc vao yéu céu s dung va cong nghe lay theo
catald céu truc; |
L, - khoang cach t truc dinh vi dén truc ray céu truc, Ll = (750 +1000) rﬁm vl
stc truc dudi 30 tan, tuy thudc bé’ 1ong nhip nha. ' o
Khoang céch tir mép ngoai cot dén truc dinh vi (a) 1dy bang 0 (truc dmh vi triing véi -

mép ngo.:n clia cot) trong trudng hop nhi- khéng c6 cu truc hodc nhi cé uc. vai.stc,
nang dudi. 30--tan

Khoang céach tir tmng tdm ray cdu tryc dén mép trong cla cot (z) khong duge nhod hcm
khoang cich @g‘«_trongwca;g;p cdu.trye, d€ bio ddm cho cdu tryc khong vuéng vio  cOt kh
hoatdﬁng

Chiéu cao tiét dién cot (h) theo yéu cdu do cung thudng chon trong. khoang 1/15 -
1/20 chi€u cao-clia cot. |

2.1.2. Theo phuong ditng - |
Chiéu cao ctia cot, tinh tir mat méng dén dinh cot (ddy xa):
H=H, +H, +H,; (1dy chdn 100 mm) L (2:2)

trong doé:

H, - cao trinh dinh ray, la khoang céch nhé nh4t tir mat nén dén miit ray cau truc,
xdc dinh theo yéu cau sir dung va cong nghé *

H, - chi€u cao tlr mat ray cfu truc dén ddy X3 ngang,

14



H, =Hg +by ; (& chan 100 mm) - - (2'3)

Hy - chiéu cao gabant clia ciu tryc, la khoéng cdch tir mat ray dén chém cao nhat
clia cu tryc, 18y theo catald cdu truc;

by - khe ho an toan gifta cdu truc va xa ngang, 14y khéng nhd hon 200mm;
| H, - phén cOt chén duéi cét mit nén, 14y so bt} khoang 0+1 m.
Chiéu cao ca phén ct trén, tit vai ¢t 40 ddm cdu truc dén ddy xa ngang:
H=H,+H,+H, (24
Véi: ) |
H,., - chiu cao ddm ciu truc, 4y theo phin thiét k&€ didm cdu tru;: hodc chon so b
khodng 1/8 - 1/10 nhip ddm; '
H, - chiéu cao ciia ray va dém, 14y theo quy céch ray hoic 14y 'So bo khoang 200mm.
Chiéu cao clia phin cot .dué’i_, tinh ti mat méng dén mat trén cha vai cot: .
' Hy=H-H, o | (2.5)
Do doc clia m4i thubﬁg chon i=(10+15)% véi khung c6 nhip du6i 60 m. .

N . | -
alll | o Lx oo L vl
| | ' m
i

— l; 3.000 |

Hinh 2.1. Cac kich thudc chinh cua khung ngang

2.2.80 Bé‘ TiNH KHUNG NGANG

Cot va Xa ngang trong khung thep nhe thub‘ng cé dang tlet dién chit I 16 hop han. Tiét
dién cot khung cé thé khong déi Hodc thay ddi tuyé'n tinh (cét vat hinh ném). Trong
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trudng hop chiéu dii cGa xi ngang 16n, c6 thé chia thanh cic doan chuyén chd. Chiéu
dai clia cdc doan chuyén chd dugc chon can cif vao didu kien van chuyén, ché tao (chiéu
dai cua thép cdn), két hop lam yi trf thay d déi tigt dien can.ci.vio. sy phan b6 mo men
trong x3, Thong thucmg chiéu dai doan chuyén ché ¢6 moédun 3m ;vit khéng_, nén vuot
qua 12 m. :

uenlcetwgma cOt YOI ;(a ngang thu’dng cau 1ao la ng_am ghen két gu‘ng) de tang do

e B MRy

ST

khég L1Qgﬂl;ét khég tl;;ﬁggng%dggg dé glé.m klch thucc mong hodc khi nén dat yéu dé

e P et 1 L. T e

khong c6 m6 men_ & chin.cdt (hinh 2.2a). Ll.en ket ngam thudng duoc ding d¢ tang d¢

ER SR L

én dinh cho Khung ngang trong. truong hop khung chiu tai trong kba 16n (I‘lhd ¢ cau
tryc) hodic khi chiéu cao hay nhip khung 16n (hinh 2.2b).

Quaé trinh thi€t k& kich thudc ti€t dién cot.v2 Xa ngang trong khung thep nhe 14 qud

W T A LR e e Pl S s

trinh tinh todn 1ap. Sau  khi Jua.chon so d6 tinh phit hop,.ndi.luc trong khung ngang duoc

xa::'; &mfr Bd;{é phian. mém.tinh.két cau. thGﬁgﬁung véi.cic kich. thudc tlét dién duac.gia
thlét trudc so.bd. (cé thé gia thiét triede so bd 1y sd.do.cling clia x4 va cot, thdng thgdng

"'W"!-.-. AT AL pibn e, .,._‘-1 A.«. AT AT el

khodng 1 - 3) va 14y ket qua ndi luc phan tich duge dé kiém tra kha ning chiu luc cha tiét

dién vira gia dinh. Néu tiét dién thi€u hodc thira ting suat tm cdn ¢é nhiing di€u chinh
cin thiét.

La
b g
S S
a) Cét.lién két khép véi méng | b) Cat lién két ngdn vai méng

“Hinh 2.2. So dé tinh khung ngang

2.3. THIET KE XA GO MAI
X2 g6 mdi trong khung thép nhe thuong dung thép tao hinh ngudi thanh mong,

}it_d.ﬁn.cmghmﬂz V1 1xa g;‘)_ﬂ,w,ﬁ_bc_;;;,z,= do cm&nho kh1 (;hlu u6n theo perd ng trong mdt“

__’.m
wars W g T D RS TR o

rrrrrr

khﬁng nho hcm 12 mm,

Xa g6 dugc tinh todn nhu cdu kién chiu uén xién. So d6 tinh 13 ddm don gian hay
dam lién tuc, tuy thudc vao cfu tao clia mai noi xa gdva cla hé.gidng xa gd (hinh 2.3).
Tai trong:tic dung Ién xa gb bao gﬁm trongJuong cua. tdm. Lgpiwtrong‘_gdng ban than Xa-

et
2 AT 50 8 A S0 Mt e S

16
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- g0 va hoat t3i méi (cdn ké dén tai trong g16 trong truong hop gi6 béc méi cé tri s6 16n).

'ﬂﬂh-Er GRS, bﬁ&kmﬁ-\—m

Tri $6 cta tai trong tiéu chudn va tai trong tinh todn tdc dung 1én xa g6 c6 thé xac dinh
theo cong thiic:

axg te | : ‘.
= (gm + pm) +8xg 5 | | (2.6)
Cos Ol
a,,
q=(8nYg +PmY¥p)=—— v 2V ' (2.7)

trong do:
g:} - trj 56 tiéu chudn clia trong lugng céc 16p mdi;
5 I:g - tri 58 tiéu chuan cha trong luong ban than xa go;

p__ - tri s8 tieu chudn cha hoat tdi mdi;

Yy Y, - €4c hé 6 virot tdi cha tinh tai va hoat tai mai;
a,, - khodng céch b trf XA g6 trén mit bang;

o - g6 déc chia méi.

-Phan tai trong theo hai phwong (hinh 2.3b):

gy =q° cosO; g, =QCOSOL; (2.8)
q;f=£1‘“siﬁoci g, =gqsina. - - (2.9)

Tiét dién xa g6 can kiém tra theo cdc diéu kién vé cudng do va bién dang:

Mx MJ’
e e ' s c; ' 2.].0
w W, < - - AD
L A _lA 1" o -

| =S| -|{F=. 2.11
B [B] 200 o @b

trong cac cong thifc trén:
' M, M, - cac mOmen udn do q, va q, gdy ra tuong Ung;
- W, W, - céc mdmen chéng uén cha tiét dlén xa g6 d6i véi céc truc qudn tmh chinh;
A - 4o vdng cha xa gé xéc dinh nhu sau: "

A = JA’ + A2 khi khéng ce hé glﬁng Xa gé
A=A, - kmcohéglingxagé |
Ay, 4, - céc dg vong thanh phan,.do .q.;c va g, gayra tuohg ing.
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(, = (.COo8Q

 Hinh 2.3. Mgt bang bé'tri va so dé r:’nh xa goé |
a) Mdt bang bé'tri xa gd; b) Mt cdt xa g6, c) So dd tinh trong mdt plzang
vudng goc vdi mdi; d, e} So do tinh trong mdt phdng mdi.

2.4. TAITRONG TAC DUNG LEN KHUNG. NGANG

Ta1 tron g téc dung lén khung ngang théng thuo'ng bao m tai L;gng,_thum\gm:ggyen

Lot ﬂv.wf JJJJJ

2.4.1. Tai trong thudng xuyén (tinh tax)
Tinh tai tic dung lén khung ngang bao gOm:

- Trong Jugng cia-tdm lgp va xa go: lﬁy theo. catalc cua nha san xuét hoéc c thé iay
so bo khoang 0,1:0.15 kN/m>. |

- Trong lugng bdn thdn két cdu va hé gidng: dlrdc 14y theo céc thigt k& tlIG&‘Ig tur hodc
cé thé 14y so bo theo kinh nghi¢m khodng 0, 15-0 2 kN/m® méi.

- Trong lupgng dém cdu truc: xac dinh theo phan thiét k& ddm cdu truc hodic theo kinh
nghiém khodng 1-2 kN/m v6i stic tryc dudi 30 thns:. . '

18



2.4.2. Hoat tai mai

Theo TCVN 2737-1995 [3], tri 6 cuia hoat tai sira chiia hoic thi cong méi phu thuc
vao loal mai. Vo1 mai lgp vat 1iéu nhe nhu t0n, ﬁbréxzmang trl sé tiéu chucm cua hoat

tdi mdi p* = 0,3kN/m?, he s6 vuot tai tuO'ng ing v, =1,3.

2.4.3. Hoat tai cdu truc

Hoat tai cdu truc téc dung lén khung ngang bao gém 4p luc ditng va luc hdm ngang
clia cau truc. Cac tai trong ndy thong qua cic banh xe ciu truc truyén lén vai cot.

@) Ap luc ditng ciha cdu truc

Ap lyc ding D, ,D_ ., clia cdu truc truyén qua ddm céu truc thinh ti trong tap trung

max?
dat tai vai cot. Tri s6 chaD_, ,D_._c6 thé x4c dinh bang dudng anh hudng cha phan luc

g01 tua ddm cau truc khi cdc banh xe cdu truc di chuyén dén vi tri bdt lgi nhat. Véi
khung m6t nhip, cdn xét tai trong ciia hai clu truc dat sit nhau (hinh 2.4).

P ' P, P, P
CT-2 | Cr1
(9) - (B (%) (7)
S — : _ :
Yy | Y,
- ¥, =L
e i
., — ;
o
B — s

Hinh 2.4. So d6 chdt tdi dé xéc dinh D,

TI‘I sG ctia dp lue ding tinh todn chia cAu truc truyén 18n vai cot xéac dinh theo cong thirc:
Dmax - “c‘sz Pmain ? | - (2 12)

Yo = nc'YpZszayi * : (2.,13)
trong do: |
Yp -hésé vuot thi clia hoat tai cdu truc, Y, =11;

1, - hé s6 to hop, 14y bing 0,85 khi xét tai trong do hai cu truc ch€ do 1am viéc

nhe hodc trung binh; 0,9 - véi hai c4u truc ché 46 1am viéc nang;

C

Pma:,r - ap luc 16n nhat tléu chudn ctia mot banh xe cAu truc Ién ray, tra catalo céu tryc;

44444

| +G)
Pmin = (Q ,"_Pmax;




Q - stic nang thiét k& cha ciu tryc;

G - trong lugng todn bg ciu tryc, tra catald;
ng - 86 banh xe cdu tryc ¢ mot bén ray;

y, - tung do du&‘mg anh hudng.

Do édp luc diing ctia cdu trac D, ,D . dat léch tdm so véi truc cot, nén cdn ké dén
cac mé men l€ch tdm tuong ing: '

M, =D_.e; ER (2.15)

Mmin = Dmine' i - o (216)
Vai: e - do 1éch tam, 1a khodng cdch tir truc ray cdu truc gﬁnmm,cét,
ema+Ll--g- ; - - (2.17)

h,a,L, - xem myc 2.1.1.

b) Luc hdm ngang cia cdu truc

~ Luc him ngang T cua cdu truc tac dung vao ct khung thong qua dam ham xac dioh
theo con g thyc: |

T=ny,T > Y. o ' (2.18)
trong dé:
- he 80 vuot tai, v, =1,1;

T luc him ngang tiéu chudn clia mot bénh xe cdu truc:

Tr = T{) /ng ’ .' (2. 19)
T, -luc ham ngang ctia toan b cau truc: |
T, =0,5k.(Q+G,,.); (2.20)

G,. - trong lugng xe con, tra catalo;
k, - hé s6 ma sat, 18y béng 0,1 v6i cdu truc c6 méc mém.

Lyc him ngang T téc dung lén cﬁt khung dat tai cao trinh ddm him va cé thé hucmg
vao hodc hudng ra khoi cot.

2.4.4. Tai trqng gid

Tai trong gi6 tic dung vao khung ngang phu thuéc vao dia dlém xay dlmg vA hinh

déng cong trinh. Tri s6 cla tai trong gié tic dung Ién cdt va xa ngang cé thé xdc dinh
theo cong thic: |

q=Y,WokeB. ey
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111111

y - hé s6 vugt tai cha tai trong gid, v, =1,2;

> h ] R . -‘-- -
- ® T L. ' '-
' - - P am h T N 1' '
- L T 1 3
_‘. th St

o Qng do

2 W‘o - ap lue glo ueu chuan, phu thudc vao phan ving gié (dia diém xay dung),

k hé s6 ké dén sy thay d6i 4p luc gi6 theo d6 cao, phu thudc vao dang dja hinh;

¢, - hé s6 khi dong, phithudc vao hinh dang nha (hinh 2.5);
B - b€ rong dién truyén tdi trong gidé vao khung (budc khung).

| 1

— e

Hinh 2.5. So dé xdc dinh hé sé "khi déng véi tdi tr ong gid trdi

Tn sé cua Wo, K, €, ¢4 thé x4c dmh theo phu luc IIL Trudng hop nha cé chitu cao

khéng vuot quid 10m, tai trong gi6é dugc coi 1a khong d6i. Véi nha cé chiéu cao trén
IO m, tai trong gi6 phan bs theo quy luat hinh thang, do d6 dé thuin tién trong tinh todn

| co thé quy doi thanh tai trong phan b8 déu trén sudt chiéu cao clia cot bang cich nhan i

. so cua q véi he s6 quy 46 o, 14y nhu sau:

oy =1 J—néu H <10 m;
0 =1,04 -néu  H=10+15m;
oy =11 -néu  H=15+20m.

2 5 XAC BINH NOI LUC

Nm luc trong khung ngang dugc xéc dinh véi timg loai tai trong, bing cdc phin mém
tmh tea.n két c&u thong dung nhu SAP, STAAD, KP... Két qua tinh todn noi luc cén thé

_- hlén dudi dang bang théng ke va cdc vidu d6 noi luc (M, N, V). Can tim noi lyc tai céc

t16t d1en dac trung déi véi tttng cdu kién khung 1a cﬁt va X ngang

-----

(tl‘u'dng hop kh&ng cé vai ot dcr ddm cau trun:.: thi xac dmh tai tiét d1én gilia cét)

| Vé1 xé ngang: trudng hop xa co ti€t dién khong déi thi xdc dinh & cdc ti€t dién 2 dau
Va 3??3 nhip. Néu x3 ¢ uétmenmth&yud61 thi cdn xdc dinh ndi. Iyc & céc ti€t.dién 2 ddu

"vh chCa tha d51 ué't dién.

rﬂr-'-m
TR b TRREDZLENAY . it
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2.6. TO HOP NOI LUC

Sau khi tinh khung véi tu'ng loai tai trong cdn 8 hop n{’u lue dé tim ndi huc nguy hzém
nhdt tai cdc tiét dién dic trung. Khi ti&n hanh t6 hop noi luc cin tudn thi mot 56 nguyén
tic co ban sau: -

- Noi luc do tmh ta1 cén ké d de'n trong moi trLro‘ng hop.

T TS ST A S SR N s TR

- Khong dugc xét dong thdi ndi lyc do Dy va Bmm g cung mot phia cot.

2 h

- Néu ké dén noi luc do lugham ngang. T thi phdi ké noi luc do dp.luc ding D,
Dpmin- Nguoce lai, c6 thé ké néi lyc do 4p lyc ding Dy, Dyyin ma khong cin k€ ndi lyc do
[uc hdm ngang T.

- N@1 lue do z‘ip“luc ding D, xét O phia cét nao thi noi luc do-luc ham ngang T phai
ké dén & phia cot d6. |

- Cin xét hai td hop co ban:

+ T8 hop co ban 1: gém noi luc do tmh tai va mot hoat tAi gay ra (hé s6 td hcp néi luc |
n. = 1). | , ,

+ Té' hgp co ban 2: gém ndi luc do tinh tai va cdc hoat tai bét lgi (tri s6 cua ndi luc do

4y ra cdn nhan v6i he 56,18 hopn, =.0,9). ' '
- Tal mot tlét dzén dac trung cén tim 3 cdp.ndi luc.sau:

M-r;ax Nlu ’ M;m’Nm , N Mi

max?

Mau bang t8 hop noi luc ¢6 thé tham khio & phdn vi du tinh todn trong chuong 3. Sau
khi t§ hop c¢4dn chon cdp ndi Iuc nguy hiém cho timg ti€t dién dac trung. C6 thé ding
cich tinh so bd luc nén 16n nhit do mé men va luc doc phan vao thcf bién ¢lia ti€t dién
khao sdt theo cong thitc: i

T :

) * P *: A . y "3
J v b - . = . + oa oy
:" : ] 4 b *
‘a-} - ) . -
+ ¥ )
.; ¢ “l | ':l:‘w' :i:!:s 'rt( ! !‘ !)
¥ 1 - - . ¥ -
L3 g "
% LI o

2.7. THIET KE COT KHUNG
2. 7 1. Xac dinh chiéu dai tinh toan

" Chiéu dai tinh todn clia cét khung c6 lien quan dén viéc tinh tosn ki€ém tra on dinh.
Do cét khung lam viéc theo hai phuong nén cén xdc dinh chidu dai tinh todn theo
phuo‘ng ngang nha (trong mat phing khung) vid phuong doc nha (ngoéx mat phang
khung). Xét hai truding hop 12 cOt tiét dién khéng déi va cot vit.

a)Cot pét dién irizé:zg ddi

Chiéu dai tinh todn trong mit phing khung cha cot tié't dzén khoéng déi X4c dmh theo
cdng thu‘c

-
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trong d6: H - chiéu dai thuc t€ chia c4t, tinh tir mit méng dén dinh cot;
1 - he s6 chiu dai tinh todn.

Theo TCXDVN 338-2005 [1], v6i khung mét nhip c6 lién két gilta cot véi xa ngang
la ngam, hé s6 p xéc dinh nhu sau:

Trudng hop lién két cot khung véi méng la khop:

== 21/1-{-9—5-8- | (2.24)
n

Truding hop lién két cot khung v6i méng R ngam:
| n+0,56 '
= f iy 225
H n+0,14 | | K )

n -ty s6 d6 cing don vi clia xa va cot:

LY (1) L.H - .
= A e A - 2.26
n(L)(H) I L - . (2.26)

e

trong do:

I,...1., - mémen quén tinh cua i€t dién xa va cit.

..Chi€u dai tinh todn clia cot theo phuong ngoai mat phing khung () ldy bangmkh%ng

-céch gilta cic diém c6 dinh khong cho cdt chuyén vi theo phu’cmg doc nha (gidng cot,
- dam cdu tryc...).

b) Cot vat
- Theo [1], chiéu dai tinh to4n trong mét phing khung clia cdt vat xéc dinh theo cong thifc:
lxtr*-« i H . | | (2.27)
‘trong dé:
iU - Xac dinh tuong tu nhu trudng hop cit
ti€t dién khong déi; .1
i, - he 86 chiéu dai tinh todn bd xung (blng = T
IV.1 phu luc). l

Chiéu dai tinh todn cfia cOt vat theo phuong
ngoai mit phing khung x4c dinh tuong tr ahy v6i
cot tiét dién khong déi.

b)
Hinh 2.6. Sor do xdc dinh chiéu dai

tinh todn cua cft khung
a) Cot tiét dién khong ddi; by Cot vat
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2.7.2. Chon tiét dién

. Tit bang t8 hop noi luc, chon cap n¢i lye.(M, N )-bit-dgi-nhét trong cée i€t dién dic -
trung clia cot, Theo cong thic Iasinxki: - |

-~ N M
= e e S Y | | 2.28)
- 97 oA W, tY | (

Thay cic gidtri ©=0,85 va p, =W, /A =(0,45+0,35)h vao (2.28), sau khi bién
déi thu duoc cong thitc x4c dinh dién tich tiét dién cdn thiét clia cot:
N .
fy.
- Orén, chidu caotigt dién cot H 'd-uq*c ,ch@n s;}-.,bt:) méb cic yéu ’Cﬁu‘ d6 cing '.;f?a cau 1;@6:
- h=(1/15+1/20)H.

Theo cdc diéu kién cdu tao va 6n dinh cuc b¢
chon dugc kich thudc tiét dién cot (hinh 2.7):

t, =(1/70+1/100)h = 0,6.¢m;

A, =

[1, 25+(2,2+2, 8)*%]. (2.29)

by =(0,3+0,5)h;

e
a L]

by =(1/20+1/30)L,; te ‘ hw |t
* "thbf'\/i'_/E;'tf"th. | | + C ' - b

- . . Hinh 2.7, Tiét dién cot
2.7.3. Kiém tra tiét dién | 1

Cdn xdc dinh cdc déc trung hinh hoc cia ti€t di¢n da chon: .
A=t h,+2t;be; L (2.30)

L mb{}zl?:m_z[_(l,rS(bfi“-;t,,,,)_l_};:’:,.l._}; .. @31)
I, _”P“f%”"ti“g?’; - o (2.32)
i =JL7A: e
VIR e
Ay =1l f'ix; | - (239
)
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L]

Ax = A E/E; L a3

Ny =k, VE/E; - (2.38)

m, _M---é—- | - o (239)
A @?’ﬁ | R

m, = tim, . (2.40)

A- dién tich tiét dién cot;
I,,I,- cdc mémen quén tinh clia ti€t dién d6i vdi cdc truc chinb;
,,1, - cdc ban kinh quén tinh cla ti€t dién doi véi cdc truc chinh: |
Ay A, - 40 ménh tinh todn cla ti€t dién cot theo 2 phuong x va y;
ig . Xy - cac dO manh quy déi theo hai phuong X va y;

- m, - d6 léch tam tuong d6i;

m, - d6 léch tam quy doi;

| n h¢ s6 anh hudng cha hinh dang tléft dién.

T;.ét di¢n cot da chon & trén cén kiém tra theo cdc diéu lu.én ben 611 dinh tOng the va
én dinh cuc bo.

a) Kiém tra bén

Cong thic kiém tra:

p——<fy,. 41

trong d6: A, W,,, - dién tich va momen chéng udn thyc ciia ti€t dién cot.

Can luwu ¥ 12 diéu kién (2 41) chi kiém tra d6i véi nhung cdt ¢6 ti€t dién bi giam yéu
nhléu ho#c khi d6 lech tam quy ddi m, >20. ' |
- b) K iém tra on dzfzh tong thé

On dinh tong thé ctia cot theo hai phuong tx‘ong va ngoai mat phang khung du'cc kiém
tra theo céc cong thic sau: |

N

o <fy.; . ' 4
N ‘ | "
c - < * ‘o ! | 2143
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trong do6:
@, - hé 56 udn doc clia cdu kién chiu nén léch tam (bang IV.3 phu luc); -
@, - h¢ 56 uén doc clia c&u kién nén diing tam (béng IV.2 phu luc);

¢ - heé s6 xét dén anh hudng cia mod men udn va hinh dang ctia tiét dién dén kha
nang 6n dinh ngoai mit phang clia cot:

C = P -néum, <5; (2.44)
1+am, _ ' B

C= .....____}..............__..... néu m, 210; ' (2.43)

(Pb
c= cs(2-0, 2m, )+¢y(0,2m, ~1)- néu 5 < xﬁx <10; (2.46) |
Cs- xéc dinh theo (2.44) véi m, =3;" |
¢10- X4c dinh theo (2.45) v6i m, = 10; _
¢y, - hé s8 x4c dinh nhu d6i véi ddm thép khi kiém tra 511 dmh tong thé (tham khéo

[1.6D);
- hé s0 anh hudng hinh dang tié’t dién (bang V.5 Phu luc);

o,p - cdc hé s§ xic dinh theo bang 2.1 dudi day.

Bang 2.1. Hé s6 o va B d6i v6i tiét dién chir I hoac chir T

| Gid tri cha cdc hé 50
. Dang tiét dién | o khi t | Bkhi . .
; L | m, s1 l<m, S5 [A S, hy > 2
1 — ¢ | 065+005m, | 1 Jo. /o,
‘ | | | 'Tb 1 | Qe
Vo v Ve 1 | 1-(035-0,05m) U e, UL
| 1-032| . X
| o > I, 22 :
X +x x_l_ - X I khi l«::()5 [3 1

, | - - 1 |
’ Y y ; = | - |
Ghi chit: 1,1, - cdc mdmen quén tfnh ciia cdnh 16n va nhd d6i véi tryc doi xting y«-y cla tiét dién;

(.- gid trj cla @, khl Ay =A, =3, l4~JE/ "

26



Can luu y 1a 46 léch tAm twong d6i m, trong céc cong thic (2.44, 2.45, 2.46) dugc
tinh todn vo1 tri 6 mod men quy udc M' x4¢ dinh nhur sau:

MM,

M’ = max(M:
max(V =5

trong do:
M,,M, - tri s6 cia momen udn & hai ddu cft (hodc doan cot) khado sdt trong cling
td hop tai trong vdi td hop diing dé ki€m tra tiét dién cot;
M - tri s6 clia mémeén 16n tai 1/3 chiéu cao clia cot (hodc doan cot) ké tir phia cé |
momen 16n hon. M duge xéc dinh véi cling t hop tii trong véi M,, M, .

. ,? | " A 2 P b M,
¢) Kiém tra on dinh cuc bg cia cdc bdn cdnh va bung cot

On dinh cyuc b cla ban cénh cot duge kiém tra theo cong thifc:

Eg'ﬁ[?ig_ - (2.47)
| tf tf J | '

Vi
b, - bé rong tinh todn clia ban cdnh:

b; -t | RN
b[} m“”“i*“‘z W; | (2.48)

b

TQ- - do méﬁh gi6i han cla ban cidnh ¢dt, xdc dinh nhu sau véi cot tiét dién chit |
1‘

cd 0,8 A<4:
- b" (0 36+0, lk)\/‘ o * (2*49)

Lim Y rang trong cong thitc (2.49) néu A< 0, 8heéc A >4 thi 1y A =0, 8 hodc A =4 dé
tinh todn. Tfuang hop (2.47) khong thod mén cin diéu chinh lai ti€t dién ban cénh. |

On dinh cuc bd clia bin bung cot dugc kiém tra theo cong thic:
oo |

L (2.50)
tw i

trong do: -tw—- la 4§ manh gidi han cia ban bung cdt, xac dinh theo bang 2.2 dudi day.



Barng 2.2. Gia trj gidi han [h /t,] v6i cot ti€t dién chir I

r—k o Y . A“h: T
Do léch tam twong doi I Gidtri A va Ay o Cong thic tinh | -F‘ﬁ’-
| . w
_ A<?2 | (13+015x )JE/
A<2 N

# 52 (1,2+0, 35?L)\/ nhtmg khéng qua 2, 3\/ E/

'l. (1,3+0,15%, WEI
mz21 —
| (1,2 + 0,357 WE/S ; nhung khong qud 3,1VE/A
szchu | A '

A - do manh quy udc klu tinh todn 6n dinh clia cot chm nén dﬁng tarm;.

i: - ¢ manh quy udc khi tinh todn én dinh trong mat phéng tac dung cia mo men;

Khi 0 <m <1 gid trj coa [h,/t,] dugc ndi suy tuyén tinh theo cdc gid tri voi m =0vim=l,

Trudng hop kha ning chiu luc clia cot duge quyét dinh bdi diéu kién 6n dinh tong thé
trong mat phing uén (2.42) thi cho phép ldy tri s6 h,/t, 16n hon gié tri trong bang 2.2,
tuy nhién trong céc diéu kién ki€ém tra 6n dinh (2.42) va (2. 43) cdn thay bang dién tich
tiét dién cot da trix di phdn ban bung cot bi mat on dinh cuc bo (cdc dic Mg hinh hogc
khdc cua ti€t dién van gilt nguyén):

A =2byt; +2Cyt,, (2.51)

Véi: C, - bé réng clia phan ban bung cot ti€p gidp vdi ban cdnh (hinh 2.8):
y B, |
\[ - Cy=0,85t,, [«-—-‘3’5- . (2.52)
| tw J e

Né&u ty s6 h/t, 2,3VE/f thi cdn gia cudng cho ban bung cot bing céc cip sudn
ngang (vich cing) nhu hinh 2.9. Kich thudc cla sudn ngang 14y nhu sau:

Bé rong sudn: b, 2—2-1"6-+ 40 mm;
Bé day swon: -t ZZbSJf/E o

Khoang cich suom: a=(2,5+3)h,,.

d) Kiém tre. - “uyén vi ngang & dinh cét

Theo céc diéu 3.5.3.va 3.3.4 TCXDVN 338-2005 [1],

chuyén vi ngang & dinh c6t khung nha céng nghiép mot Hinh 2.8. Dién tich tiét dién cét-
khi bdn bung mdt én dinh cuc bd
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tdng (A,) gay ra bdi tai trong gié tieu chudn khong dugc
: vugt qué: H/100 - trong trudng hop nha khong c6 cdu’
truc, khi tudng bao che bing tdm ton kim loai; H/300 -
trong trlib‘ng hop nha ¢6 cdu truc ch€ do lam viéc nhe
hoac trung binh. |

2.8. THIET K XA NGANG

Tir bang 16 hop ndi luc chon céc cap noi luc nguy
hiém d€ tinh todn. Thudng chon cdc cdp noi luc tai cic
ti€t dién 2 ddu x2 va tai chd thay ddi ti€t dién.

2.8.1. Chon ;tié't dién _- | Hinh 2.9, B& tri sudm ngang

Do tai méi tiét dién clta xa ngang d€u ¢6 mOmen va lyc doc (thudng 12 luc nén)
cing tic dung nén ti€t dién xa cd thé chon so b theo céc diéu kién d6i véi-cdu ki@n‘
chiu uén (twong tu ddm t4 hop han) va duge kiém tra lai theo diéu kién bén ctia céu
kién chiu nén udn. o |

Momen chéng u6n cin thiét clia ti€t dién c6 thé x4c dinh theo cong thic:

WY = M ' T (2.53)
Fy, .
Chiéu cao chia ti€t dién xé4c dinh tit diéu kién t6i wu vé chi phi vat liéu:
h=k S (2.54)
\ . ) at
Véi: k - hé s& cau tao, ldy bang 1,15 - 1,2 véi ti€t dién to hop han;
t,, - bé day ban bung, chon so bd khoang (0,6-1,2) cm.
B& day ban bung x4c dinh tix diéu kién chiu cat:
£, = 2 ¥ 0,6cm. - (2.55)
_ 2htyy,
Dién tich ti€t dién can thi€t cla ban canh c6 thé xdc dinh theo cong thic:
¢ well L -h3 2 : | t
Al =(bsty)" = (Wgc E“%}ﬁ? . . (2.56)

"Theo céc yéu cu cfu tao va 6n dinh cyc bo, kich thudc tiét di¢n clia bin cénh duge
chon nhu sau:

L, = (1+2)cm;
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PR
oz O ok S

(1/2 +1/5)h; ;
b, ...>..1(1/1'0h ; 18 cm) 4.
beg /B
t; Vf &
2.8.2. Kiém tra tiat dién Hinh 2.10. Tiét dién xa ngang

Do xa ngang trong két c4u khung thép nhe ¢4 d6 déc nho nén énhhuéng cua luc doc
thudng khong ddng ké so véi mémen (c6 do léch tam quy déi m, > 20) vi vay tiét dién

da chon dugc.kiém tra bén theo cong thic (2.41).

Tai _tlé't dién ddu xa cé momen uén va lt;ck cit cﬁng tic dung nén cén kiém tra iihg
sudt twong duong tai chd tiép xdc gitta ban c4nh va ban bung:

c;dm...- (02 + 312 <1,15fy, . (2.57)

h, VSf
—~— 1;]
h Lt,

trong d6: &, =

¢ - m6 men tinh cha m4t cdnh dim d6i véi tryc trung hoa x-x.

Do khoang cdch b6 trf xa gd (/,) khong 16n nén ty s6 [/b; khong vuot qué trj $6 gidi
han xéc dinh theo muc 5.2.2 TCXDVN 338-2005 (1] vi vay diéu kién On dinh t6ng thé

cha xi khong cdn kiém trd, Céc didu kién 6n dinh cuc bd cla ban cédnh vA ban bung x2
ngang duoc kiém tra tuong tu doi véi ddm thép thong thudng:

| by <1JE ' | (2.58)
lw ----—(£3 2. - (2.59)

& trén: b, - bé rong tinh todn cha cdnh nén, by =0,5(b; —t,,);
Aw - dO manh quy udc ciia ban bung.

| Trudng hop (2.58) khong thod mén can di€u chinh lai tiét dién ban cdnh. Néu (2.59)
khéng thod médn cin ting cudng ban bung bdng cic sudn ciing tuong tu nhu véi cot.

Ngoai ra, néu Ay >2,5 cdn }ném tra cic 6 bung theo quy dinh & didu 5.6.1 TCXDVN
338-2005 [1].
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~ 2.9. THIET KE CAC CHI TIET
2.9.1. Vai cot

Vai cot 1am nhiém vu d& ddm cdu truc va truyén ti trong cdu truc vdo cot. Trong
khung thép nhe, vai cot (ddm vai) thudng cé ti€t dién d6i xtng chit I to hop han
(hinh 2.11). So d6 tinh 13 d4m cong-xon, cé nhip bang khoang céch tlt trong tim ddm
cau truc dén mép ngoai ctid ban cénh cot khung, chiu tai trong tap trung do ap luc ding
va trong lugng bén than ddm cdu truc truyén vao (hinh 2.12). Néi luc trong dam. vai tai
chd ngdm v4i ban cénh cot c6 thé xac dinh theo cdc cong thic trong sitc bén vﬂt ligu:

M=({D_, +G, )L,~h); - (260) |
Chiéu cao clia ban bung dim val (h%) cé thé"‘ chon tir di€u kién chiu luc ciia hai

duﬁ‘)ﬁg han lién két ban bung dam vai véi ban cénh cot. B day ban cdnh ddm vai c6 thé
chon so bg khoang (1-2) cm, con bé 1éng chon phu thu'é)c‘véo b€ rong clia ban cénh cot.

l.‘. —r h_. — Dma; + Gdﬁ
e j/\,. e
]
IE i )
il | = | Dim céu true
| ' . P 4 .
: 'bdct
i +
| > 1 dv
i bl' |
¢_ e -~
B S L o N 1 N
| . T ———
| 5 {x ‘ X | 3 %
| = 3E .4 =)=
4 E 197 |
H | .
L 1.
I | AN ]
f S e —m%_, .‘ ity
- * “H -
h Dam vai 1-1
As
" ‘IJ_I "
O

Hinh 2.11. Cdu tgo vai cot
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B& day ban bung dim vai c6 thé x4c dinh tix diéu kién chiu ép cuc bd do phan lyuc
dam céu truc truyén vao:

Dmax + Gdct

- | - (2.62
(bye +2t?v )ti?‘ ! R o )
Ruit ra:
ty 2 --2-*?‘-“-’-‘--1%’&—- : (2.63)
- ',(bdct +2_tf )f'Yc
trong d6: '

t% - bé day ban bung ddm vai; |
bdm - b€ rong sudn gbi ddm cdu truc, 14y theo phan thi€t k& ddm cdu truc hoic chon
50 bd khoang (20-30) cm; |
Y- bé day ban cénh ddm vai, chon so bd khoéng (1-2) cmy;

Tiét dién-ddm vai d3 chon cdn duqc kiém tra theo céc diéu kién bén u6n cat vh g
sudt tuong dwong tai ché ngim véi ban cdnh cot:

- W<ty _ (264

to > 3_ Y ;
2 ho'f,y,

6,y = /O +37) <115fy,. (2.66)

(2.65)

dv
0 trén: O, = N(Il by | |
W hd,, |
T -—VS?V, o | |
S

W.*, I3 - momen chéng uén va mdmen quén tinh
cua tiét dién ddm vai;
h&Y - chiéu cao ban bung dim vai;
S¢" - momen fih cla bin cirih dim vai d8i véi
. truc trung hoa

Ngodi ra, cdn ki€m tra céc diéu klén én dinh cuc b
cua ban canh va ban bl}ltg dam vai, tyong tu nhu véi o d8 tieh dd -
dim thép thong thudng. | | Hinhk 2.12. So dé tinh dam vai

[
rikd
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Chiéu cao clia cac dizi‘)'ng héh goc lién két dam vai vao cot duge chon so b¢ dua vao
quan ni¢m coi lyc cat do cdc dudng han lién két & ban bung chiu, con mé men do céc
duong han lién két & ban canh chiu. Cic du'cmg han nay ciu'.oc klém tra theo diéu kién:

2 \2 '
O = \ . -;2 : T :'Ay;j S (ﬁfw )min Yoo (2§7)
trong dé: AW,W - dién tich tiét dién va m6 men chéng udn clia cic dudng han lién két
d4m vai vio ban c4nh cét.
2.9.2. Chfm cht

a) Truong hop chén cot lién ket khop véi mong
Dién tich c4n thiét clia ban d€ xdc dinh tl diéu kién chlu ép cuc b cuia bétong mong:

N
WR b,loc

A = (B, Ly, )¢ 2 (2.68)

trong do:
N - luc nén tinh todn & chan cét;

W - - hé s6 ldy bang 1 khi ting sudt trong bétong méng 13 phan bé déu bang 0 75
 khi tng suat trong bé téng méng phan b6 khong déu;

Ry, 1o - Cudng do tinh todn chiu nén cuc bo cha bétbng méng,
Rh.loc = a'(PbRb »

o. - hé s6 14y bang 1 khi mac bétong méng l%_;_héng qua B25;
p,, - hé s0 ting cudng do cha be tong khi nén cyc bé,

-ﬁ—-.— <15 (thubng chon so bé khoang 1,1-1 2)

Py =
A_ - dién tich i‘nat mong;
A g - dién tich b mt chia ban dé; |
R - cuong d6 nén tinh todn cua béténg mong.

T éxeu kién (2.68) chan ducc bé reng B,y vachidudiiL,, cha ban d€ chan cét $a0
cho thoa man diéu kién:

<wR. ... .  (2.69)

Véi: ¢ - ing sudt phan luc trong bétong méng dudi ban d€ chan cot. |
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a) Trudng -hop khéng cé sudn gia cuong b) Trudcmg hop cé suon gia cw&rig

Hinh 2.13. Cdu tao chdn cét lién két khép voi mong

Bé day clia ban d€ x4c dinh tir diéu kién bén ubn cla ban d€ chiu ing sut phén luc
chha bé tong méng, coi 1a phan b& déu (xem phin tinh todn chan cot lien k&t ngdm dudi
day). B¢ day cha ban d€ chon khong nhd hon 12 mm. Trudng hop bé diy ban d€ qué lén
cdn c4u tao thém sudm dé (hinh 2.13b). Bu long neo chon theo c4u tao, dudng kinh (20-
24) mm. S6 luong bu 16ng thudng chon 2 hodc 4 cdi, uy thudc vao kich thude chan cot.

b) Truong hap chdn cot lwn két ngam vdi mang

Cau tao ctia chan cét lién ket ngam v6i moéng trong khung thép nhe thudng bao gém
ban d€, ddm d€ va cé thé cé thém cdc sudn. Cdc ddm d€ va suon c6 tic dung phén phéi
déu noi luc chan cdt xudng ban dé€, dong thoi giam duge kich thudc clia cdc 6 ban d€ tir
d6 gidm bé day cha ban d€. Hinh 2.14 dudi day thé hién hai phuong 4n cdu tao chan cot
tuy thudc vao d6 léch tam e = M/N. Hinh 2.14a ap dung'cho trudng hop e < L,/6 (khong
c6 vang chiu kéo trong bé tong moéng). Hinh 2. 14b 4p dung cho trudng hop- e 2 Lhd/6
(c6 viing chiu kéo trong bé tdng mong).

Bé rong va chiéu dai clia bén dé duoc c:hon trudc theo clu tao chan cot:
By = b+2cl s Ly =h+2t,,+2¢,.

Chiéu dai ban d€ thudng khong nén chon vugt qud 30cm so véi chiéu cao ti€t dién cot
dé kich thuéc ¢6 méng khong qué 16n. Cdc kich thude c|,c,,t,, cb thé chon so bo nhu

saw: ¢, =(5-10)cm; ¢, =(10-15)cm; ty =(0,8-1,2)cm. .
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Hinh 2.14. Cdu tao chdn cot lién két ngam véi méng

Sau khi chon duge B, va L., c4n kiém tra lai diéu kién ép-cuc bécﬁa bétong mong:

N . 6M

Gmax = + ?

min  Bpalpg  Byglpg

Bé day clia ban d€ chan cot duge xdc dinh tir diu kién chiu uén cha ban dé€ dudi téc

dung ciia tng sudt phan luc trong béténg méng (luu ¥-1a tng sudt phan luc trong céc 6

ban d€ phan bd khong déu vi vay dé thién vé an toan 1dy gid tri Gng suit 16n nhit trong 6
~ dang xét):

SYRy 1oc - - (2.70)

Bek | o - (2.71)
trong dé: M_,,, - gid tri 16n nhat cha moémen udn trong céc 6 ban de:

M; = a,0,d; | @272
M; - tri s6 clla mémen udn trong 6 ban d€ thit i; ' |
d. - nhip tinh todn ctuia 6 ban dé thi i;

o, - ing suit phan luc cua béténg mong trong ¢ ban thu , xéc dmh theo (2.69)

ILUMV \H f UI .
o, - hé s6 tra bang, phu thudc vao loai 6 bén va ty s6 cdc canh cla chi‘ing_ (bang
2.3,2.4), B | - ‘
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V61 6 ban cong x6n (hinh 2.152):d =c; oy, = 0,5;

V6i 6 ban ké:3 canh (hinh 2.15b):d =a,; o, tra bang 2.4 theo ty s6 b,/a, (a, lachiéu
dat bién tu.do; b, 1a canh vuéng géc véi bién tu do); _

Véi 6-ban ké 2 canh: L4y nhu 6 ban ké 3 canh véi cic kich thudc nhu’ hinh 2 15¢;

Vi 6 ban ké 4 canh (hinh 2.15d): d=a,; o, tra bing 2.3 theo ty s§ b,/a, (a, |2 canh

ngéan cla 6 ban).

Hinh 2.15. Cdc kich thudc cua 6 bdn dé'trong cong thitc (2.72)

Bang 2.3. Hé s6 oy, v6i ban ké bén canh

bag | 1 L1 | 12| 13 | 14| L5 | 16 171819 ] 2 | >2
_ R e e B B B oswe ey By
04 0,048 {0,055 0,063 3| 0,069 0,075 |0,081 [0,086 0,091 { 0,094 | 0,098 | 0,100 {0,125

Bﬁng 2.4. Hé s6 oy, v6i ban ké ba canh hoac hai canh lién ké

b2/a2 0 5 o 06 F 07 0,8

1 1,2 1,4 2, '>2
o, | 0,06 1007-T0083 0,097 | 0,107 0112 0120 0.126 | 0132 0.133

Trudng hop bé diy clia bén dé’ tinh theo (2.71) qui 16n, can gidm kich thuac clua 0
ban d€ bing cdch b& tri thém sudn ngan, tir d6 gidm duoc mé men uén trong 6, B& day
bén dé& thudng chon trong khoang (1,2-3) cm va khong 14y nhé hon 1,2 cm.

Déam d€ va céc sudn, tuy thugc vao cdu tao chan cgt, duge tinh todn nhu-ddm don
gian hodic ddm cong-x6n, chiu tai trong 12 tng suit phan luc trong bé tong méng véi
dién truyén tai twong ng. Bé diy chia thép tdm 1Am ddm hodic sudn thudng chon trudc
theo cfu tao khoing (0,8-1,2) cm. Chiéu cao ciia tiét dién ddm d€ hoic sudn cin kiém
tra theo di€u kién chiu uén va phai dii chita cdc dudng han lién két chiing véi than cot.

Bu 18ng neo dugc bat chit vao ban d€ chan cot. S§ lugng bu long t6i thi€u 12 4 cdi.
Vat li¢u bu 16ng cé thé 12 thép cdc bon hodc thép hop kim thap. Bu l6ng neo dugce tinh
todn véi cap ndi luc giy kéo 16n nhat cho chan cdt. Trong viing bé t6ng chiu nén dudi
ban dé, coi tng sudt phan luc trong bé tong méng & mép bien cha ban d€ dat dén cudng
do nén tinh todn cta be tong méng. Ti phuong trinh can bang mo men déi véi trong tAm
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. ving bé tong chiu nén (hinh 2. 16a) xé.o dmh duorc t0ng luc kéo J:rong than céc bu léng

o . neo & mét phia chén cot:

- {2.73)

Véi: T, - tong luc kéo trong than cic bu 16ng neo & mot plua chan cét;

a,y - khoang céch tix trong tdm vﬁng bé téng chiu nén dén trong tAm tiét dién cOt
va.dén truc bu 16ng neo chiu kéo-phia d6i dién.

Ngoai quan niém tinh toén néu trén, tai chan cot khung thép' nhe thuong tdn tai cap
néi luc gay kéo trong than bu long neo véi luc doc 13 luc kéo (hinh 2.16b), do d6 véi cap

. -ndy cdn. xac dinh tOng lac kéo 16n nhat tmng thén cdc bu 16ng neo & mot phia chan cot
- [16,11]: .

T, = —+ = ' (2.74)

Véi: L, - khoang céch gifta 2 déy bu 16ng neo & hai bién chia ban d&,
Dién tich tiét dién cdn thiét clia bu 16ng neo x4c dinh tir diéu kién:
AP = Jme | o (2.75)
lfba ' | |

e

V6 T, - tri s6 16n hon trong 2 tri s6 T, T, xéc dinh theo (2.73) va (2.74);
T hl - 6 bu long neo & mot phia chan cét;

f,, - cuOng d¢ tinh toén chiu kéo.cla thép bu long neo (bang 110 phu luc).

- T e ok R e T

- '} N
L ,_ ';__,#, ’
B & i )
T T
....“ﬁ;*:.} l‘«M .....
i RN A ){
{, | {11 Omin
I . St I
" 8 T

i ._rong tam v -
z.mﬁ{‘....l 68 Tiing chiu nén

¢

b W e wd Wik e W Ao, a3 gt

a)
Hinh 2.16. Tinh toan bu léng nero
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Céc duong han lién ket tiét dién cot vao ban d€ dugc tinh todn dua trén quan ni¢ém coi
m6 men va luc doc do cc dudng hin & bin cénh chiu, cdn lyc cht do céc dudng han &
bin bung chiu. Cép ndi luc dé tinh todn dudng han thudng chinh Ia cap da ding dé tinh
todn cdc bu long neo. Luc kéo trong ban canh cdt do mOmen va lyc doc phan vao:

N, =—t—, 2.76
kTR (.76)

Vo1 A, W, - dién tich tiét dién va mOmen chdng udn cua tiét dién cot.

" Chiéu cao clia dudng han lién ket ban canh v bin byng cot v6i bin dé c6 thé xdc
dinh theo cac cﬁng thic sau:

6 bin cdnk: B =k 2.77)
o | lew(ﬁfw)n}in.‘yc
A eV
3 ban bung: hY® = —u . (2.78)
| " T hy Bt mine
trong d6: .

Y1, - téng chiéu dai tinh todn chia céc dudng han lién két & mot ban cénh cot (ké
ca dudng han & dim d€ va sudn néu cé) vao ban d&;,
2.1, - t6ng chiéu dai tinh todn clia cic dudng han lién ket ban bung cot véi ban de;

V - tri s6 16n nhat chia luc cit tai chan cot trong bang t8 hop noi luc..

2.9.3. Lién ké’t'cgt Va Xa ngang

Lien ket gilta cot va xa ngang thong qua mat bich va cdc bu l6ng (thudng ding bu
l6ng cudng do cao). Pudng kinh bu léng thu(mg chon d = (16 —30)mm. Céc bu Iéng co
thé dugc b4 tri thanh 2 hodc 4 hang & hai phla ban bung cot, tuy thudc vao kich thudc
cla ti€t dién xa va cdt tai chd lién két. Dudi day gidi thiéu ki€u b8 tri bu l6ng theo 2

hang 12 trudng hop thudng gip. Tuy theo khodng cich giita cic ddy bu léng duge bo tri
trong pham vi ti€t dién-c6 thé ¢4 hai ki€u bé tr{ (hinh 2. 17)

uimA:‘ Lﬂ _."_.5
‘ c 2600 l

sudn A ; S
¢ < 660

a) Khéng c6 suon ting cwng, c < 600 mm b) C6 suom tdng cimg ( su&n B}, ¢ 2600mm
Hinh 2.17. BS iri bu léng trong lién két xa véi cot khung
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| Kh’oéng, céch gifta cdc bu long trong lién két cdn tuan thii theo quy dinh sza quy
pham {1] (bang 1.13 phu luc). C6 thé tham khdo céc tri s6 trong bang 2.5 [10].

Bang 2.5. Khoang cich b6 tri bu long trong lién két cot v6i xa ngang (tham khao)

—

iy A e

Khoang cdch bé tri bu 16ng, mm

i r— " —— i y e

Pudng kinh

B N I IS O P
d<24 105 60 60 100 | 45 | 100
e s B o e e
d>24 135 | 80 | 60| 120 | ss | 120 |

Néu khoéng cach gifa 2 c*i-ﬁy bu long sét véi 2 ban cénh phi'é trong tiét dién
¢ 2 600 mm thi bd trf thém sudn B gia cudng (hinh 2.17b). | '

Trinh ty tinh todn lién két dupc tién hanh nhu sau: , _

a) Chon cap ndi lyc nguy hiém (M, N, V) ti béng t6 hop néi luc, thudng 1 cip
(M_. ,N,.). |

rmin ?
b) Chon lodi bu long phit hop va cén ci vao cdu tao bo trf trude s6 bu 1ong vao lien ket.
¢) Xac dinh luc kéo tdc dung vao mot bu 16ng & ddy ngoai cling do md men va Iu’c

doc phianvao (LDl tam quay tring v4i ddy bu 16ng phia trong cung): |

N, = M o N
b max n

2Y ki

to - i

£ (2.79)

: trong dé: |
h. - khoang cich tix day bu léng thit i trong lién két dén tam quay (hinh 2.18b);

h, - khoang cdch glua 2 day bu long ngoat cung, .
2- 50 hang bu léng.

'i'.

d) Kiém tra kba ning chiju luc cua bu long lién két (or day bién ngoai cung)

Chiu momen va luc doc: |
Npmax = [N]:b'h - (2.30)
- Chiu luc cat (cox luc cat phan déu vao céc bu long):
Y <[NLy.. - @.81)
Il .
trong dé:
[N1, . [N], - kha nang chiu kéo va kha nang chin trrt cofia mat hu long cudng dé cac:

V - luc cit tai tiét dién lien két, trong cling t6 hop véi md men va lyc doc & trén;
n - s6 bu 16ng trong lién két.
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Néu khong thdéa man cin ting duong kinh bu l6ng hoac tang s@ lucrng bu lﬁng (néu
cod th&) va kiém tra lai cdc budc ¢ va d.

Ni= Nimax

a)
Hmh 2.18. Cdu tgo vd tinh todn lién két cét voi xa ngang

e) Bé day ban rnat bich thuang chon trong khoang (1,2-2,5)cm, xdc dinh tir diéu
- kién can bing gidi han khi-chiu udn [4,12], 14y tri s6 16n hon trong hai trj s& sau:

tw],] [—L-Dmax . I | (2.82)

vd t~1,1 b'ZN‘ . (2.83)

trong do:
N; - luc kéo tac dung lén mét bu long & day thif i:
.Ni =N b max EL ’
_ T Temep
b - bé rong clia mat bich, thudng 14y bing bé rong ban canh cot.
f) Kiém tra chiéu diy ban bung cot tai chd lién ket theo diéu kién chiu cit:

: 3 VS,
_“' 21 fy.

(2.84) .

trong dé: !

S - momen tinh clia bin cénh cit ddi véi truc x-x cua tlé’t dléll
I, - mébmen quin tinh cua tiét dlén cot.
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'g) Chi€u cao clia céc: dut‘iﬁg han lién két tiét dién cot (xa ngang) véi mat bich dugc
tinh todn ki€m tra tuong ty nhu d6i véi duong hﬁn lién ket ti€t dién cGt v6i ban de, theo
cac cong thitc (2.77) va (2 78). o |

2.9.4. Méi noi xa

M6i néi xa ngang thudng 14 mdi néi khuyéch dai tai cong trudng. Cic doan xa ngang
duge lién k€t v6i nhau bing cdc ban mat bich va bu l6ng cudng do cao, tuong tu méi ndi
cot va xa ngang. Tuy theo khodng cach gilia cic ddy bu l6ng duoc bo tri trong pham vi
ti€t dién cé thé ¢é hai kiéu bé trf (hinh 2.19).

suon A

r a._‘ I_ ¢ <600 _i I‘ a;'i__

||‘ ) g )
& || @ 1}
| 5 N I

Hinh 2.19. B6'tri bu long trong méi ndi xa ngang
a) Khéng c6 suon tdng cung, b) cé sucn tdang cing

Khodng cdch gifta céc bu long trong lién két cdn tuan thi quy dinh clia quy pham 1]
(bang 1.13 phu luc). C6 thé tham khéo cic tri s6 trong bang 2:6 [10].

Bang 2.6. Khoéng cdch b tri bu long trong moi noi xﬁn@hg (tham khao)

;ubng k1;1-h | ) —: - Khﬁoﬁng cdch bd trf bu 16ng, mm__* ) 4” B

bulongmn | b | m | & | s | ow | b

cd<24 | 115 ) 0 | 66 | 100 | 4 | 100
) d>24 '135_ | -8 | 60 120 | 55 | 129

Trinh tie tinh todn lié‘n két dugc tién hanh nhu sau.

a) Chon cap néi luc nguy hi€m (M, N, V) tix bang t6 hcrp néi luc, thuong 1A cap
( Mmax ’Nm) |
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b ) Lhon loai bu 10ng phu hop va can ¢ vao cau tao bo tri trudc so bu mng vao lién keét.

c) Xéc dmh luc kéo téc dung vio mot bu 1ong (6 ddy bién dudi cling) do m6 men va
luc doc phan vao theo cong thiic (2 79) (hinh 2.20).

d) Kiém tra kha ning chiu luc ctia bu lbng lién két theo (2.80), '(2.81).
c) Xdc dinh chiéu day ban mat bich theo diéu ki¢n (2.82), (2 83)
f) Ki€m tra bé diy ban bung x& ngang tai chd lien két theo (2.84).

g) Tmh dudng han lién ké&t tiét dién xa ngang véi mit blch_theo (2.77), (2.78).

A —

Hinh 2.20. Céu tao méi néi xa

2.9.5. Mdi ndi dinh xa
C4u tao m&i ndi nhu hinh 2.21.

Hinh 2.21. C'ciit tao mbi néi dinh xa

Trinh ty tinh todn twong tu nhy muc 2.9.4 § trén. Cén luu ¥ 12 do tai dinh xa ngang |
ndi luc do mémen, luc doc va luc cat phan vao cdc bu long khong doc than nén cin quy
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déi thanh céc luc tdc dung doc than bu 16ng (thanh phédn hinh chiéu lén phucmg ngang)
vi vy céc cong thitc (2.80) va (2.81) s€ cé dang sau:

Mh, | Ncosa 6 Vsino

N, . =—b & + SINkpyes (2.85)
bmax Zzh? n n . [ ]tby
Veosat NSt inp .. (2.86)

n
Véi: o la gbe doc ciia méi.
2.9.6. Lién két ban canh véi ban bung cit va xa ngang

Dudng han lién ket gifta ban cdnh va ban bung cta cot (hodc xa ngang) duoc tinh
todn chiu luc cat 1én nhat trong cdc tiét dién cha cdt hay xa ngang. Chi€u cao cin thiét
cua dudng han nay xdc dinh theo cong thitc:

hye VL Ss

o max>f 2.87
2L (BE) Ve (2.81)
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Chuong 3
Vi DU TINH TOAN

3.1. SO LIEU THIET KE

Thiét k& khung ngang chiu e cua nha cong nghlép mﬁt tang, mot Ilhlp véi cic sO
heu cho trudc nhir sau: - .

- Nh;p khung ngang. L=24m
-Buéckhung: ~  B=6m |
~Sicnang cdutruc: Q=10T (nha ¢d 2 cdu @c hoat dong, ché d6 lam viéc trung binh)
- Cao trinh dinh ray: +7.000 m
-Pod6cclambi: i=10%
- Chiéu dainhk: 90 m
- Phan ving gi6:  II-B (dia diém x4y dung: thanh phé& Ha N6i)
Vit lieu thép mic CCT34s c6 cuong do:
| f=21kN/em®>
f =12kN/cm®

f, =32 kN/cm®
Han tay, diing que han N42.

3.2. XAC PINH CAC KICH THUGC CHINH CUA KHUNG NGANG

3.2.1. Theo phuong ding

Cluéu cao tir mat ray cau truc dén ddy xa ngang:
H, =Hy +bg =0,96+0,3=1, 26(m)
Véi. Hg = 0,96 m - tra catalo ciu truc (bang 1.3 phu Iuc);
by =0,3m - khe hd an io&n gifta cu tnjc Va X3 ngang.

— Chon H, =1,3m.
Chléu cao cuia ¢t khung, tinh tir mat méng dén diy xa ngang:

44



H=H,+H, +H; =7+1,3+0=83(m).

trong dé: H, - cao trinh dinh ray, H =7m;
H, - phan cot chon dudi nén, coi mit méng & c6t +0.000( H, =0).

Chiéu cao cha phén c6t tinh 1l vai cot d& dam cdu truc dén ddy xa ngang:
"H,=H,+H,,+H, =1,3+0,5+0,2 =2 (m).

Chzéu cao cua phan cOt tinh tir mét méng dé€n mat trén clia vai cot:
| Hy=H-H, =8,3-2= 63(m)

3.2.2. Theo phuong ngang

Cot truc dinh vi trtmg véi mép ngoai cha cot (a = 0). Khoang cach tir truc dmh vi dén
truc ray cau truc:

Lz ml"...z_l"lﬁ._-:-zi:;_%lzmo,75(m)t |

- Chiéu cao tiét dién cot chon theo yéu cdu d6 cing:

1. 1 |

h = -m—w—-)H-(—w—-u-)m 0,55 + 0415)m
1520 15 20

—> Chon h=40cm.
- Kiém tra khe ho giita cdu truc va cot khung:
=L, ~h=0,75-0,40=0,35(m) >z_, =0,18 m.

Hinh 3.1. Cdc kich thudc chinh ctia khung ngang
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3.2.3. So d6 tinh khung ngang

Do stic nang cdu truc khong 16n nén chon phuong 4n cot tiét dién khong déi, véi dcj cing -
ta I;. Vinhip khung 13 24 m nén chon phuong 4n xa ngang c6 ti€t dién thay déi hinh ném,
- du kién vi trf thay déi tiét dién cdch ddu xa 4 m. V6i doan xa dai 4m, do cing & ddu va
cudi xa 1a I, vd I, tuwong tng (gia thi€t d6 cing clia x& va cot tai chd lien két xa-cot nhu
nhau). Vi doan x3 dai 8 m, db cing & ddu vA cudi xa gia thiét bing I, (tiét dién khong
doi). Gia thiét so bo ty s6 dd cing 1, /1, = 2;818 (tic Ia ti€t dién chia cAc cdu kién xa va cot
duoc khai béo trong pha"“n mém SAP2000 chinh 12 c4c tiét dién dugc chon & phén vi du tinh

todn). Do nha c6 cdu.truc nén.chon kiéu lién két gifta cot khung véi méng 13 ngdm tai mat
két tai dinh xa ngang 12 cimg.

L
- 'I'.-1m=_-" ok IR g - g P i A . e i

moéng (c6t_+0.000). Lién két gitta cOt. v6i. xa ngang va lién
Truc cot khung 14y tring véi truc dinh vi d€ don gidn hod tinh todn v2 thién v€ an toan. So
do6 tinh khung ngang nhu hinh 3.2. ' |

1

¥

| 9 | o
\doan x4 2 I /T T
oan Xa -
. vj trithay ddi | 2 1+
tiét dién xa ' . S §'300

1, | - (%0.000

, X2
. 4000_**«1_ ____ 8000 ! BOOOLL_J_ 4000 |

24000

b — |

i

| Hiuh 3.2. So do tinh khung ngang

3.3. TAI TRONG TAC DUNG LEN KHUNG NGANG

3.3.1. T4i trong thudng xuyén (firh tai)

D6 d6c méi i =10% — o =5,71° (sina =0,099; cosa =0,995).

Téi trong thudng xuyeén (fich tii) tic dung lén khung ngang bao ~*m trong lugng cua céc
I6p mdi, trong lugng ban than xa gd, trong lugng ban than khung ngany va ddm cau tryc.

Trgng luong ban than cdc tAm lop, 16p cdch nhiét va xa g mdi lay 0,15 kN/mz. Trong
luong ban than xa ngang chon so bd 1kN/m. Téng tinh tai phan b tdc dung Ién xa ngang:

1,1.0,15.6

+1,05.1=2,05 (kIN/m).
Y .0:995 _ , .-
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2,05 kN/m

Hinh 3.3. So dé tinh khung véi tdi trong thudng xuyén (tinh 1di)

Trong lugng bén thin cha_ton tudmg vi x3 g6 tuong 14y twong ty nhw v6i méida * -
0,15 kN/m’. Quy thanh ti tap trung dat tai dinh cot:

11015683 822(kN)

Trong lucng ban than dam cdu truc chon so b¢ 1a 1kN/m. Quy thénh tai tap trung va
m6 men léch'tam dat tai cao trinh vai cot: '

,05.1.6 =6,3 (kN); - S
6,3L, ~0,5)~6,3.0,5=3,15(kNm).

3.3.2. Hoat tai mii

Theo TCVN 2737-1995 [2], tri s tiéu chuan clia hoat téu thi cong hoéc sta chita mai
(méi lgp ton) 12 0,3 kN/m?, he s6 vt ti 12 1,3. |

Quy doi vé tai trong phan b déu trén xa ngang (hinh 3.4):

130,36 _, 5 njom).
0,995 - ~

2,35 KN/m - , ' 2,35 kN/m

H inh 3.4. So do tinh khung voi hogt tdi mdi,
a) Hoat tdi mdi nia trdi; b) Haar tdi mdi nita phdi
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oty i 4 e

i e T A

’ ¥ -': RS __""I;- -+ \ *
3 3 3 T i = e REN
Fr
.3.3. Téi trong gid
1 '.!,
1

Tai trong gi6é tic dung vao khung
ngang gébm hai thanh phédn 1a gi6 tic
dung vao cit va gid tic dung trén mal.
Theo TCVN 2737-1995 [2], Ha Noi
thugc phan ving gié II-B, c¢6 4p luc gi6
titu chudn w, =0,95kN/m?, he s6 vuot
tai I1a 1,2.

Can cif vao hinh dang mit bang nha va
géc doc cha mdi, cdc he s6 khi dong c6
thé xdc dinh theo so d6 trong bang I1.3
phu huc (xem hinh 2.5).'Noi suy ta cé:

Cet =—0,32; ¢,y =—0,4;¢3 = 0,5

- T'di trong gidé tac dung lén cdt: |

"4 Phia dén gi6: , g
1,2.0,95.1.0,8.6 = 5,47 (kN/m) '
+ Phia khu4t gi6: | -
1,2.0,95.1.0,5.6= 3,42 (kN/m) Hinh 3.5. So dé' tinh khung vdi tdi trong gié:
- Tdi trong gié tdc dung trén mdi: a) So' d6 xdc dinh h¢ s6 khi dong;
+ Phia dén gié: | b) Gié trdi sang, c) Gid phdi sang
" 1,2.0,95.1.0,32.6 = 2,19 (kN/m);
+ Phia khuat gi6: '

1,2.0,95.1.0,4.6 = 2,74 (kN/m)
3.3.4. Hoat tai cdu truc |
Theo bang I1.3 phu luc, cdc thong s6 cu tryc sifc nang 10 tén nhu sau:

3

?' 'T.lugngx | T.luong Ap luc: __Ap lye
cdutruc | xXe con Poox | Puin

GM | G | &N | &N |

iy b A W

960 | 180 | 3900 | 3200 | 836 | 0803 | 707 | 2Ll |

Ta1 trong céu truc tdc dung lén khung ngang bao gém ap luc ding va luc hdm ngang,
xdc dinh nhu san: l

a) Ap lc dimg cila cdu truc
" Tai trong thing dﬁng ctia bdnh Xe, cau truc tdc dung lén cft thong qua dam cau truc |

dugc x4c dinh bing céch diing dudng 4nh hudng phan luc gdi tua cha ddm va xép céc
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bdnh xe clia 2 cdu truc s4t nhau vio vi trf bét li;i nhét (hinh 3.6), xdc dinh duge cic tung
do y; cla dudng anh hudng, tir d6 x4c dinh duge 4p luc thing ding 16n nhat va nhé nhat
clia cdc banh xe cdu truc 1én cot:

Dye =07, 2P, Y =0,85.1,1.70,7.2,7=178, 5 (kN);
Do = oYy ZPn¥; =0,85.1,1.21,1.2,7= 53,3 (kN).
J tren: Zy, =0,35+0,883+1+0,467=2,7.

Céc lyc Dy, va D ;. thong qua ray va ddm cdu tryc s& truyén vao vai cot, do dé s& léch
tam so véi truc ¢t 1a e =L, —0,5h = 0,5m. Tri s§ cua cdc mOmen léch tAm tuong ing:

M, =D, e=17850,5=89,25(kNm);
Mmin = Dmine - 53, 3-0,5 = 26,65 (kNm).

3900 3900
¥

Py P P
CT-2 -1

Hinh 3.6. Dudng dnh hudng dé xdc dinh D,,,,, D,

178,5 kN : 53,3 kN - 178,5 kN
89,25 kiNm - 26,65 kN  soas ke

2000

a)D,,. 1én cot trdi - b) D, lén cét phdi
Hinh 3.7. So dé tinh khung véi dp luc ditng cia cdu truc

b) Lyc hdm ngang cia cdu truc

Luc himn gang tidu ch.uén clha mﬁt banh xe cdu tryc lén ray:
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Lyc hém ngang cla todn cdu tryc truyén 1én cot ddt vao cao trmh dam ham (gia thiét
cach vai ¢ot 0,7m):

T =n.y, 2Ty, =0,85. 1;1.2,7.2,7 =6,82 (kN).

a) Lic hdm lén cot trdi

L1 |50

b) Luc hdm lén cét phdi

Hinh 3.8. So dé tinh khung véi luc hdm ngang cua cdu truc

3.4. XAC PINH NOI LUC

~ Noi lyc trong khung ngang dugc xdc dinh véi timg trudng hop chat tai bing phin
mém SAP 2000. K&t qué tinh todn dugc thé hién duéi dang cic bi€u d6 va bang thong ke
noi luc. Dau clia ndi luc 18y theo quy dinh chung trong sitc bén vat liéu ¢hinh 3.10).

N+

~ V+
\\-———b-

N+
cOt
' X34 ngang
M+ \_&_/T
¥ N+

Hinh 39 Quy uoc chiéu duong cua ngi fuc theo SBVL

V+

|

Dudi day thé hién hinh dang biéu d6 néi lyc cho nita khung bén trdi véi céc trudng hop
chat t3i. Pon vi tfnh 13 daN, daN.m. Riéng ndi lyc do hoat tai chdt ca mai x4c dinh bang
cich cong ndi luc do 2 trwdng hop chét hoat tai mdi nita tl‘é.l va fa phai.
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Hinh 3.12. Ngi luc do hoat tdi mdi nv tréi Hinh 3.13. Ngi luc do hoat tdi mdi nita phai
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5652 81
-1682.26
-5€52 8¢

489747

2586,18

20686.18

~ 2886.18

1515.67

831.87

6138.57 | @ 432283 @ | )

- -5283.94

1113891

17739.91 @

2308
23.08
2308

-186.01

® ©

Hinh 3.16. Noi lyc do dp lyc dimg Hinh 3.17. N¢i luc do ép luc ditng

cua cdu truc lén cdt trdi cia cdu tryc lén cft phdi .
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-1927.08

| &
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@ |
.
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Hinh 3.19. Noi luc do luc hdam ngang
cia cdu truc lén cft phdi
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) 29 - o' M vt Nﬁ/ Cff Q*O{z‘ ;
Bang t6 hop noi huc ¥ gym %
. (Don vi tinh: daN, daN.m)
Ciu| Tiét |Noi _T8hgpeobinl _
kign| dien |luc |y Ny, | My Ny [N, Mgy Ns me, N, | Noere M
L6 |15 | 179 146810 1,479
Chtncot | M | 1137601 | -14722.08 | 7554.42 | 20848.20 260691
N | -106245 | -1038.09 |-21710.60 | -8837.15 | | -22482.62
| v | 207084 ’ 4490.66 | -2959.69 | -5487.30 | | -447,9./:4% |
_ s s | oue | ' 1479 | 1479
Cot | Dusivai | M | 2713.88 | -11091.66.-1109166| |-15616.74| -15616.74]
N | -1038.09 | -21710.60 | -21710.60 22482.62 | -22482.62
|| V| 104456 | 295969 | 295969 | | -4479.94 | -4479.94 |
1,5 14 | 14 | 1579 | j
Teenvai | M| 3028.88 .| -10523.71 [-1052371] 611065 | | |
N | -408.09 | -612833 | -6128.33 | -639.41 l
| V] 104456 | 348283 | -3482.83 | -40529 ‘ ) -
oL s ] e | 14 I 1,579 | 148,10 |
Dinhogt | M | 4024.01 | -17489.37 [1748937] 511171 -1763102 17631.02 |
N | 408.09 | -6128.33 | -612833 | -639.41 | -5985.78 | -5985.78 |
B | V| -49.44 | -3482.83 | -3482.83 | -1206.61 | -4296.66 | -4296. 66
# 15 | 14 | 14 | 1579 | 14810 ] 14810
vy | Dhuxa | M| 402401 | -17489.37 |-17489.37| 511171 |-17631.02{-17631.02
4m N | -8 | -3993.54 | -3993.54 | -1174.13 | -4789.15 | -4789.15
| V| 41678 | 493345 | 493345 | -38490 | 4710.63 | 471063
s e | 14 | 12579 [1,368.10] 14810
Cudixh | M | 235679 | 223209 | -119473 4178.41 | -4328.59 | -2043.16
N| 74 169.18 | -3817.54 | -2027.44 | -2073.62 | -4622.55
- V| 41269 | -11930 | 317345 | 717.56 | 554.03 | 304463 |
F s [ 06 | 14 | 12579 |13,68,10] 14810
o | Dhuxd | M| 235679 | -2232.09 | -1194.73 | 417841 | -4338.59 | -2043.16
3m N| 74 169.18 | -3817.54 | -2027.44 | -2073.62 | -4622.55
V] ._-41135_9___ -111'9530 1 3113445 717.56 fs:.;; '310:4;693
! , | 147,
cusint | M [ ot | e T1oweezs | 1 maser | 031936 |
N | -3465.54 | 238 | -3465.54 | -928.13 | -4261.31
| | V| 34655 | -40451 | -346.55 | -619.86 | -567.69
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3.5, THIET KE TIET DIEN CAU KIEN
3.5.1.:Thiét ké tiét dién cdt
a) Xdc dmh chiéu dai tinh todn

Chon phuong 4n cét tiét dién khong déi. Vm ty s6 d6 cing cia xa va cﬁt da gia thiét
la bang nhau (muc 3.2. 3) ta co:

n= -I-@-): Icm) 1-8-5”;_0346
L)(H) 24
[n+0,56 _ [0,34 6+0§§__1365
n+0,14  Y0,346+0,14 .

Vay chiéu dai tinh todn trong mat phing khung clia cot x4c dinh theo cong thic (2.23):
| [ =pH =1,365.8,3=11,33(m).

—

- Theo (2.25) ¢é6:

Chiéu dai tinh toén cla cot theo phﬁdng ngodi mit phang khung (1, ) Idy bing khodng

cdch gifta cdc di€m c6 dinh khong cho cot chuyén vi theo phuong doc nha (ddm céu
- truc; :gi?ing cOt, xa ngang...). Gia thiét bd tri gidng cot doc nha bang thép hinh chit C tai
cao trinh +3.500, tic 12 khoang gilta phdn cét tinh tr mit méng dén dam ham, nén
[, =3,5m. |
y L

b) Chon va kidm tra tiét dién
Tir bang t6 hop noi luc chon cip néi luc tinh todn:

N = -224,83 kN
M = 156,17 kNm
V =—-44,8 kN

Day 1a cap ndi luc tai ti€t dién dudi vai, trong t6 hop néi luc do céc trucng horp tai trong
1,4,7,9 gay ra.

Chiéu cao tié€t dién cot chon ti diéu kién do cing:
h= (-—-l-- + -L)H = (0,55-%41, 5):cm —» Chonh =40cm.
15 20 -

BE rong tiét _ciien cot chc_m' theo céc diéu kién céu tao va do cing:
b =(0,3+0,5h = (12 +20)cm;

'. f__(...._..-..--5(-)--)1 =(17,5+11,7)cm— Chonbf 20cm.
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Dién tich ti€t dién can thiét cia cot xé4c dinh so bd theo (2.29):

224,83 156,17.10° i
A 1,25+(2,2 +2,8) =2 | = (53,2 +65,4) (cm’).
ST { ( )40.224,33 32 03,8 em)
Beé day ban bung: ‘
_(-—-+—---1—-—)h 20,6cm — Chon ¢, --0 6cm. "
70 100

Tiét dién ¢t chon nhu sau (hinh 3.20):
+ Ban cdnh: (1 x 20) cm. .
+ Ban bung: (0,6 x 38) cm.
Tinh céc dic trung hinh hoc cha ti€t dién da chon: "
A= 0,6.38 + 2.('1 20) = 62,8 (cm®); o

403 3
=22 {_____mo 2B 0)38 J 17957 (cm);

3 3 |
[ =038 o 1207 issgem®); W, =17957.2/40 =898 (cm);

Y12 12
P e— \
, 17957 ‘ (1334 e
1 =16,91 : i, = |— =4,61(cm);
2 B 2
Ay m"f"i“f' 11'33110 =07 < [h] 120 :ky =-L= 3,3.107 =76 <{A]=120;
i, 16,91 i 4,61

- . |f 21
A = =67. 2,12; . Ay=A \[:mvs..-_ﬁ--_mz,m
" \/— \]21104 S R PR

’) |
m “m”__w‘gms_wé.,Sé .

* NW,_ 224,83 "898
Tra bang IV.5 phu luc - v6i loai tiét dién s6 3, ta ¢6:
Véi Af /A, =0,5: 1=(1,75~0,im )~0,02(5~m,)Ax =
= (1,75-0,1.4,86)~0,02(5- 4,86).2,12 = 1,258 .

V6i A¢ /A, 21: n=(19-0.Im,)-0,02(6—m, s =
=(1,9-0,1.4,86)~0,02(6 - 4,86).2,12 =1,366 .
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Véi: Ay 120 o /

= 2 =(,877 ndisuy ¢ n= 1339
W

Teds:  m, =mm, =1,339.4,86=6,51<20 - Khong cin kiém tra bén.
Véi s =212 va m, = 6,51, tra bang IV.3 plw luc, nfi suy c¢6 ¢, =0,178.

Diéu kién dn dinh téng thé clia cOt trong mit phing khung dugc kiém tra theo cong
thitc (2.42): |

= AT 20,1 (KNJem?) < fy. =21
ST A 0178628 (o) <y, = 21(Vonr).

DE kiém tra én dinh téng thé clia cot theo phuong ngoai mat phéng khung cén tinh tri
s0 mé men ¢ 1/3 chiéu cao cta cot dudi ké tix phia c6 moé men 16n hon. Vi cdp néi luc
ding dé€ tinh todn cot 12 tai ti€t dién dudi vai cot va do céc truong hop tai trong (1,4,7,9)
giy ra nén tr1 s8 clia m6 men udn tai tlét dién chan cot tuong u‘ng ja:

52,31 + (58,72 +1 905 +21,32).0,9 = 126,06 (kNm)
Vay tri s6 cia m6 men tai 1/3 chiéu cao cot dudi, k€ tir tiét dién vai cot:

126,06 —(~156,17)]

M =-156,17+ = ~62,1(kNm).

136,17, - 78,09 (kNm).

Do dé: | M'= max(ﬁ; %—) = max(~62,1;

- Tinh d¢ léch tam twong d6i theo M':
: 2 _
- M'" A 78,0910 ‘62 8 =7 49

Do m, =2,49<5 nén theo 2.44)tacd c = P .
| L - l+oam,

O trén: B=1vi ?uc=3,14ﬁm3,14 - 2'1 =T76.

Theobing2.1tacé:  o.=0,65+0,05m, =0,65+0,05.2,49 =0,775.

Tir d6: cm-—-_—-l-—--——-mo,341.
, 14+0,775.2,49

V6i A, =76 tra bng IV. 2 phu lyc, noi suy 6 ¢, =0,743 .

Do viy diéu kién 6n dinh téng thé cha cot theo phuong ngoal mat phing dugc kiém
tra theo cOng thic (2.43):
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o o N 2248
" cp,A  0,341.0,743.62,8

=14,13 (kN/em®) < fy, =21 (KN/em?).

Diéu kién 8n dinh cyc bo ciia cdc ban cénh vi ban bung cot duge kiém tra theo céc
cong thic (2.47) va (2.50).

+ V6i bn cénh cot:
| ' 4
b _03:20208) g7 1% 1 (036+0,1.2,12), 222
' : Lt -

=18,1.

O trén, vi 0,8 < -i-x =2,12<4 nén [by/ tfj Xac dinﬁ theo (2.49).

+ Véi ban bung c6t: do m, =4,86> 1;5:;.; =2,12>2 va kha niang chiu luc cta cdt
dugc quyét dinh boi didu kién dn dinh tdng thé trong mat phang udn (do o, >0, ) nén

theo bang 2.2 ta c6: o |
- | 3 4
| -1*1-'1'-"'- = (1,2+0,35}\,X)JEm(1,2+0,35.2,12).1}2’1'm .=61,4,
Ity | | f 21
Ta ¢6: E—‘-’-"—-m«—ii:é?:,?o <3,1.4 2,1.10 =98
t, 0,6 Vo2
hy =63,3<2,3. 2,1.10 =73 — Khong phai dit vich cing.
t,, V21 _
Tuy nhién: -?—‘3"-*;63,3 > %-3"-* =61,4 do viy ban bung cot bi mat on dinh cuc bd,
. W)

coi nhu chi cé phén ban bung cot tiép gidp véi 2 ban cénh con lam wéc Bé rng cia
phédn bung c6t nay la: .

p— ey

C; =085, v | 20,85.0,6.61,4 =313 (cm).

tw d

~ Dién tich ti€t dién cot, khong k& dén phan bén
bung bi m4t 6n dinh cuc bo:

A'=2.0,6.31,3+2.(1.20) = 77,6 (cm*)>A = 62,8 cra”

- —> Khong cén kiém tra lai cdc diéu kién 6n dinh | |
- tong the. Hink 3.20. Tiét dién cot

: &
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Chuyén vi ngang 16n nhét & dinh cot tiY két qua tinh todn bang phin mém SAP 2000
trong t8 hop tinh tai va tai trong gi6 trdi tiéu chuén 12 A,lm 1,41 -0,193=1,22cm. Dodé:

. A 00122 044 1
H 83 300 300

Vay'tié”t dién cot di chon 12 dat yéu cdu.

3.5.2. Thiét ke tiét dién xa ngang -

a) Doan xd 4m ( tiét dién ;‘hay déi)

Tir bang t8 hop hc}i lyc chon cip ndi luc tinh todn:

N =-47,89 kN -
M=-176,31 kNm
V=47,11 kN

Day la cap ndi luc tai tiét dién dau xa, trong td hop ndi luc do cac trudng hop tai trong
1,4,8,10 gay ra. |

M6 men chfng udn cin thiét cla tié't dién xa ngang xac dinh theo cong thic (2.53):

2
wre =M 1703110 39,6 (com).

fy, - 21.1.

Chiéu cao cha ti€t dién xa xdc dinh ti dléu kién t61 wu vé chi ph1 vat liéu-theo cong
thuc (2.54), v6i be day ban bung xa chon so b 1a 0,6 cm:

ye . |
h=k _W" m(1,15+l,2).,’§§2’—-m(43+44,9)(cm)
\! by 0,6

-» Chon h *40cm

B

3 47 11 N1
t,, _06 cm > =(,15 (cm). |
220021 oM -t
. !
Dién tich tiét dién cdn thiét cia ban cdnh Xa ngang xdc |
dinh theo cﬁng thic (2.56): ‘Q%J '
. 40 0,638°) 2 |
AY° = (bet 839,6.~— — —==18,5(cm '
A =Gt [ 2 12 ]392 (em
El
Theo cdc yéu cdu c&u tao va 6n dinh cuc bg, kich thuéc
ti€t dién ciia bin cénh dugc chon1d: t; =lcm;by =20cm. 200 _
 Tinh lai céc diic trung hinh hoc: Hink 3.21. Tiét dién xa 4m
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A =0,6.38 +2.(1.20) = 62,8 (cm®);

3 _ 3
Ix _ 201;‘0 _ 2[01 5~(2O 12036)'38 J = 17957 (cmﬂl);

W, =17957.2/40 = 898 (cm);

| 2
- “&é_w17631 10 628_‘_25,75“

_ * NW, 47,89 898
Do m, =25,75>20 — m, =nm, >20(vi n21) nén tiét dién xa ngang dugc tinh
todn kiém tra theo diéu kién bén (2.41):

N, M _47,89 176,31, 107

GX
A W 62 8 893

=20,4 (KN/cm?) < fy, =21 (kN/cmﬁ).

Tai tiét dién dau xa ¢c6 mé men uén va luc cét cling tdc dung nén cén kxém tra Ung
sudt tuong duong tai chd tiép xiic giita ban canh va ban bung theo (2.57):

G[d m*\’(ﬂ +3Tl <1 ISfYc

| 2
trong dé: O, = Mh, = w %g— = 18,63 (kN/cm );

W, h 808

p =0t JATILII0 o eNjemd)

Lt, 17957.0,6
J trén: S, - momen finh cta mot canh ddm déi véi truc trung hoa x-x:
=(20.1).(40=-1)/2 =390 (cm’).

Sf
- Vay: O = /18,652 +3.1,71% = 18,88 (kN/em?) <1,15fy,

=1,15.21.1=24,15 (kN/ecm?).

Kiém tra 6n dinh cuc b6 clia ban cdnh va ban bung:

4
TQ" 05(20 045)",__9,7 \/‘._..... ,2110 15.8:

1:.%#&§-633<55\/' =5,5.. |2 0% _ 74

~» Ban bung khéng bi m4t 6n dinh cuc b0 dudi tic dung clia ting sudt phép nén (khémg
phai dit sudn doc).

N .
DAL
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1/ -.--101

by =0 3 <3,2 \/E
e
- ~> Ban bung khéng bi m4t n dinh cuc bd dudi tac dung cla ung suat tiep (khéng phai
dat sudn climg ngang).
1.10°
Dy 533<25\/_ 2 197 79
t,, 21

— Ban bung khong bi mét dn dinh cuc b dubi téc dung cia dng sudt phdp va ing
sudt tiép (kh6ng phai kiém tra cic 6 bung).

Vay tiét dién xa da chon 12 dat yéu cdu. Ty s8 d cing cla ti€t dién Xa (& cho tiép
giap voi cot) va cot da chon phi hgp voL gia thi€t ban d4u 13 bang nhau.

b) Poan xa 8m (tiét dién khong ddi)

=l
Tir bing t6 hop noi lue chon cap ndi lyc tinh todn: S
N =-34,66 kN 8
M =101,69 kNm |
V =-3,47 kN =l
Dba'y la cap néi lyc tai ti€t dién cudi x3, trong t6 hop noi 200 |
luc do céc trudng hop tai trong 1,4 gay ra. |
Momen chéng udn cén thiét ciia tist dién x3 ngang: ~  Hink3.22. Tiét dign xa 8m
W = M .1_9139_ 19 = 484,2 (cmi*)*,
fy. 21.1

Chon so b bé day ban bung l1a 0,6 cm. Chiéu cao cla ti€t dién xa xédc dinh ti¥ diéu
kién toi uu vé chi phi vét liéu:

h= (I 15+1,2)./484,2 /0,6 = (32,7 + 34, 1)(cm)
—» Chon h=25cm.

Chon so bg bé day ban cdnh x2 1a t; =1cm. Dién tich tiét dién cin thiét clia ban canh
Xa ngang: | ' |

18 9(cm)

25 0,623 ) 2
AP o4 2982 1

2 12
Theo cdc yéu ciu ciu tao va én dinh cuc b, kich thude tiét dién cla ban cénh dugc
chonla t; =lcm;. b, =20cm.

Tinh lai cdc dic trung hinh hoc:
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A =0,6.23+2.(1.20) = 53,8 (cm?); B

| 3 37 -
Ix_:__zol.is 2[05(20120 OLE P

o

W, =6371,7.2/25=509,7 (cm’);

M A _10L,69.10° 538
N W, 34,66 5097

Do m, =30,97>20 — m,=nm, >20 (do n21) vi vay tiét dlén X3 ngang dugc
tinh toan theo di€u kién bén (2.41): | EaE

34,66 101,69.10°

34,66 =20,6 (kN/em?) < fy, =21 (kN/cm?)
7538 | 500.7 (/em) <ty )

G

Tuong ty trén, ca‘n kiém tra dng suit twong duong tai chd tié'p xUc giita ban cinh vA
ban bung xa ngang. Ta cé:

(25 1)

8 =(20.), = 240 (cin-*);

2
o _&L"M‘?“lg 35(kN/Cm );
W h 5097 25

p o= or 34720 G o) Njem?)
Lt, 6371,70,6

Viy: oy =418,35%+3.0,22% =18,35 (N/em?) <1,15fy, =24,15(kN/em?)

Do tiét dién xa da 6hqn c6 kich thuée nhé hon doan xa 4m nén khong can kiém tra
On dinh cuc bé clia ban cédnh va ban bung.

3.6. THIET KE CAC CHI TIET

3.6.1. Vai cét

Véi chiéu cao tiét dxén cot 1a h =40cm, theo cac c(’mg thitc (2.60) va (2.61) xéc dmh
duge mé men udn va luc cét tai ché lien két céng-xﬁn vai cdt vdi ban canh cot:

M =D, +Gu XL, ~h)=(178,5+6,3).(0,75-0,4) = 64,68 (kNm);
V=D_ +Gy, =178,5+6,3=184,8(kN).

Be rc':ang ban cdnh ddm vai chon bing bé rong cinh cot b?” =20 cm. Gia thié'tfbé' rong
cla suon géi ddm cdu truc by, =20cm. Chon so b bé day cdc ban cdnh ddm vai
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t?¥ =1 cm. Tt d6 bé diy ban bung ddm vai xdc dinh tir diéu kién chiu ép cuc bo do phan
luc dédm céu truc truyén vﬁo theo céng thic (2.63):

Dmax ¥ Gd, fet m'__‘__.__}Ef’L =0,4 (cm) —> Chon t3 = 0,8cm.

(by, +2tM)fy.  (20+2.1)21.1

Chiéu cao ctia ddm vai x4c dinh so bd tir diéu kién ban bung ddm vai du kha nang
chiu cat, suy ra tir cong thitc (2.65): .
3 V.3 1848

W > o 0 2928 9(cm) — Chon bYY =38cm.
Vo2 ey. 0 2708121 (cm) R

Céc dac trung hinh hoc cia tiét dién dim vai:
v _ 20, 40° . 0,5.(20-0,8).38>

——

W

2 e == D, =18871,5(cm*);
D! 12 (om’)
Wi = 50222 2 043,6 (omy

S" = (20.1).19,5 =390 (cm’).

- Tri s6 chia ing suft phap va dng sudt tiép tai chd tiép x\c giita ban c4nh v bin bung
didm vai: |

M h‘*" _ 64,68. 102 38 _

vsd*’ 184,8.390

=2t = 2O 477 (NJem?).
K I, 18871508 (kNfemmr)
R S }.‘_E‘E_I..{ | ’ s
A— | ”
| | ll == = W

Hinh 3.23. Cdu tao vai cét
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Vay theo (2.66):

Oy = \/6124‘31:12 =4/6,517 +3.4,77? =
 =10,52 (kN/em?) < 1,15.21 = 24,15 (kN/er?).
Kiém tra 6n dinh cuc bd clia ban cénh va bung dam vai:

4
Ban canh: 29 .,.942(30__9_9“9;6 <-1-‘\/—E-m-l- 21.10 = 13,8
te" f 2
| hdv |
Ban bung: = --*47 5<2,5,|—=2, 5
o -

Theo cdu tao, chon chiéu cao dwdng han lién ket dam vai vao cét h, =0,6cm.
Chiéu dai tinh todn clia c4c dudng han lién két ddm vai v6i ban cdnh cét xéc dinh nhu sau:
- Ph1a trén cdnh (2 dudng han): [ =20-1=1%cm.

- Phia dudi cdnh (4 dudng han): l, =0,5.(20—0,8)~1~ 3 cm.

- O ban bung (2 duong han): 4, =38-1=37cm.

T dé, dien tich tiét dién vA m6 men chdng udn cua cic dw&mg han trong lién két (001
Iyc cat chi do céc dudng han lién két & ban bung chiu):

A, -20637 444(cm),

19.0,6° ) 8.0,6° ) 0,637 2
W,, =2. +19.0,6.20° |+| 2. + + ad
[( 12 | ] [ 12 J 12 }40
=1055,9 (cm?).

Kha nang chiu luc ctia cic dudmg han trong lién két duge kiém tra theo (2.67):

164,68.10 +(134,3)
11055,9 44,4
= 7,41(kN/em?) <(Bf,,) . ¥, =(0,7.18).1=12,6 (kN/cm®).
Kich thudc cua cép sudn gia cudng cho bung d4m vai 14y nhut sau:

- Chiéu cao: h, =h% =38cm.

- BE rong: b, -2-3%9*-;—40-“»52 7(mm)-—>Chonb —bcm

-Béday:  t,22bT/B =2.64/21/2,1.10* =0,38 (cm)-> Chon t, =0,6 cm.
Céu tao vai cdt nhu hinh 3.23. | |

i
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3.6.2. Chén cét

a) Tinh todrn ban dé
Ti bang t6 hop noi Iyc chon cdp noi lyc tinh todn tai ti€t dién chan cot:
| N = --88 37 kN

M= 208, 48 kNm

V =-54,87 kN

~ Cén cit vao kich thudc tiét dién cot da chon, du kié€n chon phuong dn cdu tao chan ¢ot

cho truang hop cé ving kéo trong bé tong méng véi 4 bu long neo ¢ mot phia chan cét
(hinh 2.14b). Tir 46 x4c dinh duoc bé rdng cha ban dé: -

G Bbd;-*b-i-ch =20 +2.7 =32 (cm) (chon ¢, = ’7cm)

j“:‘“ "‘-*M-_.-sv‘:‘-'-" L - (J%(
\ e
ol e i

320

120,100, 100 |1
20l

0,911
#

1,00
0,64
0,34\

s s

b7 ik 3,24, Kich thude ban de

Chiéu dai cha ban d€ xé4c dinh tit diu kién chju ép cuc bo cha bé téng méng:

N
Ly 22— =
- ZBbd:\be.lGC B bdwa loc
88,37 88,37 L 020848107 _ s 9 cm).

e e s
2.32.0,75.1,33 .y\ 2.32.0,75.1,33 .32 0,75.1,33

ey, :r-r""

¢, =1,16 - tuong ng véi kich thudc mat mong Ia (0 4><0 S)m ttr do xdc dinh ducc
Ry o =1.1,16.1,15 =1,33 kN/cm?).
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Theo cdu tao va khoang cédch b8 tri bu 16ng neo, ch1éu dél clia ban dé Vﬁl gia thiét
» =11,2 cm va bé day ciia ddm d€ 12 0,8 cm:

Lbd =h +2tdd -+ 202 =40+ 2:.0,8 +2.1 1,2 =64 (Cm)*
Tinh lai tng suit phan huc clia bé tong méng phia du6i bin d&:
N 6M __ 88,37 6.208,48.10° _ /QJ\ we
max o
) B 12, 32.64 30642
N _ ) o \@fﬁ
=1(kNfem®) =yR . =0,75.1,33=1(kN/cm®); ,. -
' N 6M 8837 6.208,48.102
Opin = = = = o = e = =0, 911 (kNfem’).
T Byglay Bpgli; 3264 32.64° ( . )

Bé day clia ban d& chan co6t dugc xic dinh tir dicu kién chiu uSn cha ban-dé do tng
sudt phén lyc trong bé tong méng. Xét céc 6 ban de: -

O 1 (ban ké 3 canh): | _
a, =d; =20cm; b, =15,6 crnl; b, /a, =156/20=0,78

Tra bang 2.4, ndi suy ¢6: o, = 0,095

C M, = a0,d? =0, 095.0,64.20° = = 24,32 (kNerm), L
02 (ban ke 2 canh lién k): cF
_ a, =d, =19,2cm; b, =9,lcm; b2/a2~91/192 0,474
' Tra bang c6: o, =0,06 — M, = 0,6,d2 =0,06.1.19,2% =22,12 (kNem).
Vay bé day cua ban dé Xac dmh theo (2.71):

,61\;{ 1’624 32 = 2,64 (cm) — chon t 2,8cm.
Yc

b) Tinh todn d&m dé
Kich thudc clia dim dé€ chon nhu sau:

+ B€ day (da chon): t,, =0,8 cm.

- Bé'r@ng: bdd = Bbd — 32 cim.

+ Chi€u cao: hyy phy thugc vao dudng han Lién két dim A€ vio cOt phai da khi
+  nang truyén luc do tng sudt phan l{;c cua bé tong moéng.
Luyc truyén vao mot dam dé do ting sudt phan lyc cua bé tong mdng:
N4 =(12+10).32.0,64 = 450,56 (kN).
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- Theo céu tao, chon chiéu cao cia duong han lién k€t dam d¢€ vao cot 1a h; =0,6cm.
T d6 x4c dinh duoc chiéu dai tinh todn clia 1 dudng han lién két ddm d€ vio cot:

1 |
" 2h, (B, )myc 206(0718)1

— Chon chiéu cao clia ddm d€ hy, =32 cm.

c¢) Tinh todn sudn A

- So d6 tinh sudn 1a ddm céng-x6n ngdm vio ban bung cot
bang 2 dudng han lién két (hinh 3.25). Ta cé:

qs“0,34-(2.10)m6,8(kN/cm); | M; {HH]II
q..> 6,8.15,6
M, =Jue 22020 o g97,4 (kN
o 2 S (T H

" Hinh 3.25. S0 d6 tinh suon

V, =q,.l =6,8.15,6 =106,1 (kN).
Chon bé day sudn t, =0,8 cm. Chiéu cao chia sudn x4c dinh so bd ti diéu kién éhiu uén:

> M, | ‘_ ’6'82‘7’4 =17,2 (cm) - Chonh, = 20cm.
tfy, V0,8.21.1 | |

Kiém tra lai ti€t dién sudn di chon theo Ung sust twong duong;
_ 2 2
* 57 |[6.827.4 ( 106,1 )
= 3 318 = ' +3.} ——— ==
th 6! 1 (0,8:.202 ] 0’8.20 ‘

=19,3 (kN/cm®) <1,15fy, =1,15.21.1=24,15 (kN/cm®).

Theo cau tao, chon chléu cao duong han lién ket sudm A vio ban bung cot h; =0, 6em.
Dién tich tiét dién va mo6 men chéng uén clia céc dudng han nay la:
A, =20,6.(20-1)= 22,8 (cm?);

0,6.(20 — 1)2

W, =2, —722(cm)

- Kha nang chiu lvc clta cdc dudng han ndy dugc kiém tra theo cong thde:

BN CANAAN 3274) (1051}
TeMw, ) A, ) W72 ) (22,8

W

- =12,4 (Nfem®) <(B£,,) . v, =(0,7.18).1=12,6 (kN/em?).
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d) Tinh toan sucn B |
Tuong tu trén, v6i bé rong dién truyén thi vao sudn 1 1,51, =1,5.11,2 = 16,8 (cm), ta c6:

q, =1.16,8 =16,8 (kN/cm);

.
M- q,-s _16,8.11,2
T2 2
V, =q,.l =16,8.11,2 = 188,16 (kN).

=1053,7 (kNem);

Chon bé day sudn t, =0, 8 cm. Chiéu cao ca sudn xédc dinh so bd tir diéu kién chju ubn:

h, 2 % 610537 194(cm)~—>rChonh 250m
| t fy. 08211 .

Kiém tra lai tiét dién sudn d& chon theo fing suét tuong duong: .

. 47—-—— S — 2—* . —— > ———— .
S 6.1053,7 (188 16)
Gy =A/Or +317] = J +3,] ———— | =
@A 0,825 0,8.25
= 20,63 (kN/cm®) <1,15.21=24,15 (kN/cm®). |
Chon chiéu cao dudng han lién két sudn Bvaio ddm dé h, =0,6cm. Dién tich tiét dién
va mo6 men chéng udh clia cdc dudng han ndy f:

A, =2.0,6.(25~1)=28,8 (cm?);

| : _1\2
Ww e ZM
6
Kha nang chiu lyc clia cdc dudng hén lién ket dugc kiém tra theo cong thic:
. o 7 /o N2 oy 2
- (_M_kj +(.Y.§_} = ! -4 188’16) o

115.2 28.8

=115,2(cm’).

w/ |
= 11,24 (KN/em?) <(Bt,,) ¥, =0,7.18.1=12,6 (kN/cm?).

¢) Tinh todn bu long neo

Tit bang t& hop néi luc chon cip ndi lyc & chin cot gay kéo nhiéu nhét cho cic bu
- long neo: |
N=-88,37 kKN

XA L. AND 4O 1LAT
iYE = L0, 10 N1%ill

V =-54,87 kN



tay la cap nd1 uc da dung d¢ unh toan cilan COL, (0 cac la1 trong 1,4,0,!5-,1U_gay ra.
Chiéu dai ving bé téng chiu nén dudi ban d€ 1d ¢=33,5cm (hinh 3.24). Chon khoang
céch tir mép bién ban d€ chan cot dén tam bu léng neo 1A 6 cm (hinh 3.26 ), x4c dinh duoc:

a=L,,/2-c/3=64/2-33,5/3=20,8(cm)
y=L,~c/3-6=64-33,5/3-6=46,8(cm)
(Céc kich thuéc c,a,y xem hinh 2.16).
Téng luc kéo trong than cdc bu l6ng neo & mot phia chan cot theo (2.73):

2
TI”M Na _ 208, 48 10 88 37208—4062(1(N)
¥ 46,8

Chon thép bu l6ng neo méc 09Mn2Si, tra bang 1.10 phu luc cé f,, =190 N/mm? .
Dién tich tiét dién cén thiét clia mot bu 16ng neo:

Chon bu I6ng ®30 c6 A,, = 5,6 cm® (bAng 1.2 phu luc). .
Tinh ai téng luc kéo trong than cic bu 16ng neo & mot phia chan cdt theo (2.74):

. |
T, MEQS;;_E_@__,E%%ZM 356,74 (kN).

C trén ldy déu trirvi N 12 Iuc nén. Do T, < T, nén dudng kinh bu long neo da chon la
dat yéu cau. .
f) Tinh todn cdc duwong han lién két cot vao bdn dé

Cac dudng han lién két tiét .dien cOt vao ban d€ duge tinh todn trén quan niém moé men
va luc doc do céc dudmg han & ban cdnh chiu, con luc cit do cdc dudng hian & ban bung
chiu. Noi luc dé tinh todn dudng hin chon trong bang t& hop ndi luc chinh 13 cap da ding
dé tinh toén céc b 1ong neo. CAc cap khic khong nguy hi€m bang.

Luc kéo trong ban cdnh cdt do md men va lyc doc phén vao theo (2.76):

| M N) (20848.10*
Nk 22 ] m— — :1 10
\, |

38237) 477,020N)

h 2
(O trén 14y ddu trix vi N 12 lyc nén).

Téng chiéu dai tinh todn cha cdc dudng han lién k&t & mot bén canh cot (k€ ca cic
dudng han lién két dam dé& vao ban dé):

5 <222 [ 0091, 5 @) ).y
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Chi€u cao cin thiét clia c4c dudng han lién két & ban cdnh cot theo (2.77):
hy° --;--.—--.----...------_-.--..o 45 (cm).

Chiéu cao cin thiét clia cic dubng han lién két & ban bung c'@t theo (2.78): -

e VL T ooiem
% BL) i Y. 2.(38-1).(0,7.18).1

Két hop-cdu tao chon hy =0,6 cm. C4u tao chan cot thé hién & hinh 3.26.

SR —
| - /j_ﬁm__@é'
T - | suon A | |
T
@r
N O
s T »'
™
L
0
L
o
3
..}..._.
&
(o )
~1“- .
| 12H 196 _H_ 196 Hn
| 640

O

Hinh 3.26. Cdu tao chdn cft

3.6.3. Lién két cot v6i xa ngang

Cap noi lyc ding dé€ tinh todn lién két 1a cip gay kéo nhiéu nhét cho cac bu long tax
tiét dién dmh cot. Tl bang t6 hop chon duoc:

N =-59,86 kN
M =-176,31 kNm
V =-42,97 kN

Day 12 céip ndi luc trong 16 hop noi lu‘c do cic trudng hop tai trong 1,4,8,10 gay ra.
Trinh tu tinh todn nhu sau:
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i) linh toan bu long lién két. 390

Chon bu long cudng do cao cdp bén
8.8, duong kinh bu léng du kién la | N 174
d=20mm. B trf bu long thanh 2 diy _ 116
voi khoang cdch gifta cdc bu l6ng tuan
thu céc quy dinh trong bang I.13 phu luc
(hmh 3.27).

Phfa canh ngoai ctia cot bé tri mot

cip sudn gia cudng cho mat bich, vdi |
kich thuéc 14y nhu sau: 44.1‘,1 0 L 58x5=290 Lssj%s

-
e

"i'SO

200

_*,SOj‘_IOO

+Bé day:t, >t,, — chon t, =0,8cm. i
Hinh 3.27. Bo'tri bu léng trong lién két

+ Bé rong (phu thuoc vao kich thuée oy
cOt VOl xa ngang

cua mat bich) - chon [, =9 cm.

Chiéu cao: h_ =1, 5[, =1,5.9 =13, 5(cm) —~» chon h, =15cm.

Kha nang chiu kéo ctia mot bu 16ng:
[N}y, =1.-Ap, =40.2,45=98 (kN).

(3 trén.

f,,- cuong do tmh toan ch1u kéo cha bu 16ng (bang 1.9 phu luc), f, = 400N/mm’

= 40kN/cm?;
Ay, - di€n tich tiét dlén thuc cta than bu long (bang 1.11 phu luc) A,, =2,45 cm’.

Kha nang chiu truot clia mét bu 16ng cucmg do cao [1]:
[N, = ATy £ on,=0,7.1103,14.1, %%5 | = 35,56 (kN).
Yb2 ,

O trén:
fip - cudng do tinh todn chiu kéo cita vat liéu bu léng cudng do cao trong lién két ma
sat, f,, =0,7f,, : |
» - cudong do kéo dit tiéu chudn clia vat liéu bu léﬁg (bang 1.12 phu luc),
£, =1100N/mm? =110 kN/cm? (v6i méc thép 40C1);

i

f

L

A -dién uch tiét dlen clia than bulong,A nd [4=314 cm
Yoi - h¢ s8 di€u kién lam viéc cla lién két Yoy =1do s6 bu long trong lién ket
n=14>10; °

12



I, Yy - b€ 86 ma sdt va hé s6 d¢ tin cay cha lien két. Véi gia thi€t 1a khong gia céng

,

s-‘*’"‘:; ;?.
- bé mit cdu kién nén theo [1]; = =(,23; m =], 7, ;o

¢ - 86 luong mit ma sdt clia lien két, ng = 1.
Theo diéu 6.2.5 TCXDVN 338-2005 [1], trong trudng hop bu 10ng chiu cét va kéo
dong thoi thi can ki€ém tra cde didu kién chix ct va chiu kéo riéng biét.

Luc kéo tdc dung vao m@t.bu. long & day ngoai cing do mé men va luc doc phan vao (do
momen ¢ ddu 4m nén coi tim quay triing véi day bu l6ng phia trong ciing) theo (2.79):

. .
176,31.10%.39" 5986 _ o0 1 ey

2(53 +1152+17 42 +23,22+29% +39%) 14

((3 trén [&y dau triy vi N 1a luc nén). |
DoN,_. =97,71kN< [N}, =98kN nén céc bu long d kha nang chiu luc.

Kiém trakhé ning chiu cit clia c4c bu long theo (2'8 [):

Y 82973 07 4Ny < [Ny v, =35,56 (kN).
n 14
b) Tinh todn mg‘ir bich

| Bé day cia mat bich x4c dinh tir di€u kién chiu ufi'n (2.82) va (2.83):

- blem ( 1097.71 - 137 (cm):
(b+b)f (20 +10).21
va b ]l b, 2N =
| (b+hf

.
~11 110.97,71.(5,8+11,6+17,4+23,2+29 + 39)
Y 39.(20+39).21

=1,75 (cm).

- —>Chon t = 2 cm.
P ) Tinh todn dudng han lién két tiét dién ct (xa ngang) voi mdt bich
Tong chiéu dai tinh todn ctia céc dudng han phfa cdnh ngoai (k€cd & subn) (hinh 3.28):
| 21, 4(@6...1)4-7(9 D =50,4(cm).

Luc kéo trong ban cdnh ngoai do moémen va luc doc phén vao theo (2.76):

(176,31.102 59,86
Nkm e

= 410,85 (kN).
40 2

73



Vay chiéu cao cin thi€t ca cdc dudng han nay:

hi* mh—wwa-wML—-HO 65 (cm)
2L, B min e 90,4.(0,7.18).1 |
Chiéu cao cin thiét ciia cdc dudng han lién két ban bung cft v6i mat bich (cot cac
ducmg han ndy chiu luc cét 16n nhét & dinh c6t xédc dinh tir bang t6 hop noi luc):
\ 42,97

hY = ............._.-m—-———-m-——-----—--'O 05(cm
" Eh B )i Ye  2:(38~1).(0,7.18).1 (om)

Két hop cfu tao, chon chiéu cao dudng han 1a hy =0,7em.

200

e l 6 bu {ong thudmng

xh go -

Hinh 3.28. Cdu tao mdi ndi f:é‘r V@i Xa ngang

3.6.4. Moi noi dinh xa

Trong bang td hop.chon cip gdy kéo nhiéu nhat
cho cdc bu long tai ti€t dién dinh xa (dinh méi):

N = -34,66 kN
M =101,69 kNm
V=-3,47 kN

Pay 12 cip ndi luc trong té hop ndi lyc do céc
trudng hop tii trong 1,4 gdy ra. Tuong tu trén, chon
bu long cudng d¢ cao cép bén 8.8, dudng kinh bu ul
long du kién 12 d =20 mm (15 loai C). BS tri bu léng - ;g?} 30
thinh 2 hing. G phia ngodi chia 2 bin cdnh xa ngang T -
b8 tri 2 cdp sudn gia cudng cho mét bich (hinh Hinh 3.29. B6'tri bu long
3.29), kich thudc nhu sau: trong lién két dinh xa
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+ BE day: t, =0,8 cm.

+ Chiéu cao: h_=9cm.

+Beérong: / =1,5h, =1,5.9= 135(cm)
— Chon £ =15cm.

Luc kéo tic dung vao mot bu long & ddy dudi cling do mé men va luc doc phén vao

(do mo men c6 dau duong nén coi tim quay tring véi day bu lﬁng phia trén cung) theo
(2.85):

Mh,  Ncosa Vsmcz. Cos

Npmax = 22h2t n ;”H
__10169.10%34 34,660,995 34701 g0 00 ey
2.(10% +24% +34%) 8 | 8

—> Ny max =90,01kN < [N], =98KkN. |
ICha nang chiu cét cha cdc bu. 1ong dugc kiém tra theo cong thirc (72.8:6):

* + — - .
NsinatVcosa _34,66.0,1 83, 47.0,995 _ 0,002 (kN) < [N}, 7. =35,56 (kN).
n . | '

Bé day cua mat bich xdc dinb tir cdc diéu kién sau:

t~11 Dlbme 11\[‘10 90-——-~01 = 1,32 (cm);
RICER N (20 +10).21
10.90, 01 (34+24+10)

ta ]l blEN.bi =11
(b+h)f 34 (20 + 34). 21

Tong chiéu dai tinh todn cha cdc dudng han phia cdnh dudi (ké ca o sudn) x4c dinh
twong tu trén 13 I/, = 50,4cm. Luc kéo trong ban cénh dudi do mé men, lyc doc va lyc
cét gay ra:

=1,39(cm) - Chon t = 2cm.

N, _[MiNcosaiV51na)_

h 2 2 |
2 A7 0
_ 101,69.10° 34,66.0,995 3,47.0,1} 389, 34 (kN).
25 2 2 _
Vay chi€u cao cén thiét cha cac dudng han nay:
hYS = Ny 389,38 061 (cm).

T T B,) v, 50,4.(0,7.18).1
‘Chiéu cao cén thiét clia cdc duding han lién két ban bung cot v6i mat bich:
NsinatVcoso  34,66.0,1-3,47.0,995

hY = S = T 1T 29 4,107 (om).
LB . 2423-1).0,7.18).1 )
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Két hop cau tao, chon chiéu cao dudng han trong lién két h, =0,7cm.

96_8_96
~150x90x8 | 1 b — —
. % l ‘ | t:rr__
1 : ; ~— T—
' 8 bu Ibng =1¥= 3* Q
d=20 2 w— ? = <
< ; — T
: O -
%ll :—g-; ! A -8] R
20][|20 N1 50| 100 |50
|1 -1 200 |

Hinh 3.30. Cdu tao mdi néi dinh xé

3.6.5. Méi néi xa (¢ nhip)

Viéc tinh todn va cdu tao mdi néi xA thuc hién twong ty nhu trén. Do tié’t'dién Xa
ngang tai vi tri n6i giéng nhu tai dinh méi va ngi lyc tai chd ndi xa nhd hon nén khong
cdn tinh todn kiém tra mé&i n6i. C4u tao lién ket nhu hinh 3.31. '

\50 1150 m
2\ | = =

v

i

—
1
-

;BB

8 bu long
d=20

’ =

LS 8
|
\ .~ 150x90x8 p

45 100 . 140 100 45
LS.

il

2\ 20|42 - 22
Hinh 3.31. Cdu tao mdi néi xa

3.6.6. Lién két ban canh v6i ban bung cot va xa ngang _
Luc cat I6n nhit trong Xa ngang 1a tai tiét dién ddu xa V_,, =49,33kN. Chiéu cao cin
thi€t cha dudng han lién két gilta ban cénh va ban bung xa ngang theo (2.87):

2 |
hi = __.VrnaxS[ _ 49,33.;40___ ~0,074 (cm).
2L (Bfy )min Ve  2.6372.(0,7.18).1

Két hop cdu tao, chon chiéu cao ditdng han h, =0,6cm.

Tién hanh tuong tu, chon chiéu cao ducng han lién két ban cdnh véi ban bung cit la
h, = 0,6cm. |
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' PHU LUC |

- Bang L1. Cudng @6 tiéu chudn £y fu va cudng do tinh toan fcira thép cdc bon |

(TCVN 5709 : 1993)

| Cubdmg d¢ tiéu chudn £, vi cudng do tinh todn f

Mdc | cuathépvdidodayt(mm)

thép 1s20 | 20<t<40 40 < t < 100
| . A B S S
CCT34| 220 210 | 210 200 200 190
CCT38 | 240 230 230 220 | 220, | 210
CCT42| 260 |...245 | 250 240 | 240..] 230

- dnamieniteinlii

e i e i

T

| Cuding do kéo |
1 dit tiéu chudn
Rt

| 340
380
420

Don vi tinh: Nimm?

i, . — ’

Bang 1.2. Cu(mg do tiéu chuin f;, £, va cudng éc} tinh todn fcua thep hap kim thap

ik A

Don vi tinh: Nlmm®

| kéo

dirt soi cép

g w— s PURPREAPS S — e

[ - Poday,mm - .. |
Micthép | <20 .. | 20<t<30 30<t<60 |
f, | f | f | f | f f | f [ f [ f |
09Mn2  |.450 | 310 | 295 | 450 | 300 | 285 = |
_l4Mnz | 460 | 340 | 325 | 460 | 330 | 315
_16MnSi | 490 | 320 | 305 300 | 285
09Mn2Si | 480 | 330 | 315 | 470 | 310 | 295
_I0Mn2Sii | 510 | 360 | 345 | 500 { 350 | 335 | 4 4 ,
10CeSiNiCu | 540 | 400% 360 | 540 | 400* 360 520 | 400* 360 |
- | Ghichi: * Hé 5O Yy ¢ d6; vaz trieong hap nay Y Ay bé ddv 6 a’a Ia 40 mm. o
Bang L.3. Cac dic trlmg vat Iy cia thép
Cicdictrungvatly D Giam _
1 Khéi lugng riéng p, kg/ m*: ; |
| - Thép cén va khéi dic bang thép 7850 )
| . -Khéi dic bing gang 7200 |
2. Hé 56 déan dai do nhiét o, C*! 0,12.10* |
3. Modun dan héi E, N/mm? 3
- Thép cin va khéi dic bing thép 2.1.10°
- Khoi dic bing gung 0.85.10°
- Bé sqi thép song song .o H 2,0.10°
- Cap thép K0én va cdp thép x0dn ¢6 16p boc ngoai {,7.10°
4. Modun trugt cha thép va khoi diic bang gang G, N/mm’ 0,81.10° |
5 Hé sd nd ngang (ha o Podt xong) 03 | ’_I

Ghi chit: Gid trj médun dan hcn clia cdp thép cha tmng bang Ung véi khi luc kéo khéng bé hcm 66% lue

3




Béng L 4 Cucmg dé tinh toan ciia moj hﬁn

1. - —— T ,-.—.—- - iy

Dan | ong 46
o | towwepme | K9] Ooa
- | Nén,kéovauénkhikiém tra [Theogisihanchdyy | f, |  f,=f
chat lugng dudng hin bin ] *
4 ;f?m t_* chc phugdng phig vatly " [Thec iuc bén kéo dﬁ't , fii_ ,, = f_‘f —
| |  Kéovausn F 1t | f,=08sf
N Trugt ) fon f=1,
Theo kim loai m&ihan | fur | £,,=0,35 fwum AT
Han g6c Cat (qui udc) R o B
1 o _ {Theo kim loai ¢ bién néng chdy | f,, fos = 0,43 f
Ghi chi: |

| 1. £ vaf, 12 cudng d6 tinh todn chiu kéo va cht clia thép duge han; £, va £, 13 Gng sudt kéo dift tic thyi

12 ﬁ? s6 d¢ tin cay vé cudng d¢ clia mai han yy 18y bing 1,25 khi f,,,, < 490 N/mm® va bang 1,35 khif,, . 2

|

‘theo tiéu chudn san phdm (cudng do kéo dift tieu chudn) clia thép dugc han v chia kim loai han.

590 N/mm?.

> ——— el L g N

vl - Vil — ol e -k,

Bang LS. Cudng do kéo dat ticu chuan f, . va cufrng do tinh toén f
o cua kim loai han trong méi han goc

Don vi tinh: Nimm®

" Loai que han Cudng do kéo df tien chodn | Cwdmg do tinh todn |
theo TCVN 3223: 1994 . fonm 4 e
. N&,N42-6B | 410 180 _
- N46,N46-6B | 450 1 200
. N50,N50-6B 490 . ‘ s B
Béng 1.6. Chiéu cao nhoé nhﬁt cua dudng han goc k;
| B _ Giéi han chéy Gia tq nhé nhat h; khi chiéu déy 16n nhit
112311]55 I;lhuo;lagn ciia thép f ciia cdc cdukién dugc han t (mm)
iénké& | pha ‘ r"——r—-
| b [ (N/mu) 117+22{23 + 32i33 40!41 +80
{ | <430 | 4| 5| 6| 7] 8] 9 | 10|
Chit T v6i Tay 1 ‘ ] |
' dudmg han 430<f, <530 5 | 6 | 7 8 9 | 10|, 12 |
goc hai phia; Tud ongva| <430 3 | 41 5 6 | 7 8 9
ichong va géc .
bdntwrdong | 430<f,<530| 4 | 5 | 6 | 7 | 8 | 9 | 10
| CheTvéi | Tay s {6 7|8 | 9 10| 12}
dudng han - < 380 . T T
| Tir dong va = j | - o | |
| g6c mot phia bﬁntudﬁng 4 | 5 6 7 | 8 1.9 10

Gh: chik: Chc ket cfu 1am tir thép c6 gidi han chiy f,> 530 N/mm? va véi tdt cd cdc loax thép khi chiéu
' “day céc cfu kién 1én hon 80mm, chiéu cao nho nhﬁt cua dudng han géc 18y theo céc qui dinh|
k§ thuat riéng. o L __]
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Mac thép

=

i T

e Sl

p— _,m et pim et

e, T R "___.—.ﬂm...-

xcr34 XCT38; XCT42; XCT52

 09Mn2; 14Mn2; O9MnZS1 IOMnZSﬂ

- T

Béng 1.7. Que han diing fing v6i méc thép,(tham khio)

B Ry

e

Loai que han ¢6 thu6c boc
TCVN 322311994 | TOCT 9467 - 75 (Nga)
N4 NA6 | A6
| Ne&NsO | 46,50

il

Bang 1.8. Cudng d¢ tinh todn chju ép mat ciia bu long fe )

me han bén kéo dfrt | { Gla tn L
I

cla thép cdu kién dugc lién ket

340

380
400

420

440
450
430

b

“Don vi tinh: N/mm

Bang L.9. Cudng d6 tinh todn chiju cit vi kéo cha bu long

Don vi tinh: Nimm’

Bulong tinh Buléng thb va thudng T
435 395
515 465
560 * 505
| - 600 ! 540
| 650 | 585 |
‘ 675 | 605
| 745 | 670 |
| 795 * 710 |
‘ 850 760
S LR SN B N

Bon vi tinh: Nimm?

PR

| Trang thai | Ky | - Cép d6 bén
| Jam viée hiéu T -*4"8 T 58 1.
_Cht | fs | 150 | 160 | 190 | 200 |-
_ Kee L _+ Iy | 170 | 160 210 i 200 _MV_ 250
Bang L.10. Cudmg d6 tinh toan chiu kéo ciia bu léng nieo fy,
Dubng kinh bulﬁng, Lam tix thép mac
.- ) 13 16Mn81 |
t 12+32 | 1 50“ T ) 192
33460 & 150 190
61 +80 150 185
| 8i+ld0 wl*_ 150 185



Bang I.11. Dién tich tiét dién cuia bu long 4, A

e

|- a) Nho nhat

| - Khi chiu kéo

I

| - Khi chiu nén

Don vi tinh: cm’

Dac diém clia khoéng cdch

l a) Nho nhat doc theo luc

¢) Lién nhat

80

b) Nho nhét khi vuéng géc véi Iuc:
| -~ Khi mép cét
- Khi mép cén

1. Gita tam hai bu l6ng theo huo‘ng bét ky:

| 2. Khoang céch tir tam bu long dén mép ca c#u kién:

day mdng hon clia cdc cdu kién ngc:hl

| b) Lén nhét trong céc ddy bien khi khong c6 thép géc vién, chiu kéo va chiu nén,
c) Lén nhéf, trong céc ddy gifta vA cdc ddy bién khi c6 thép géc vién: =
| 16d hodc 24t
12d hoic 18t

d) Nho shét d6i véi bu long cudng d¢ cao khi mép bat ky va hudng bat ky
| Ghi ¢hi:  Trong cdc ¢fu kién lien ket Jam bing thép cé gidi han ché.y cao hon 380 N/mm khodng |

cdch nho nhdt gifta tam hai bu 10ng Ja 3d.
d - dudng kinh 16 bu long; t - chiéu

khoang cich '

2,5d
8d hodc 12t

2d
- 1,5d
1,2d

. 4d hoic 8d

~1,3d

.

‘TC“”dlﬁi 1995 | (o [ 1s |20 2|26 | 27| 30 | 36 | 42 | a8
 Buscienpmm | 2 | 25 2525 3 | 3 [35] 4 |45 5
A 2,01 [ 2,54 [ 3,14 [ 3,80 | 452 | 5,72 [ 7,06 [10,17[13,85] 18,09
l _Aw [ 1,57]1,92]245]303 3,52 4,59 | 5,60 | 8,16 [11,20] 14,72
Bang I 12 Pac trung co hoc cua bu !éng cu@ng d6 cao
[ Dudng kinh * Do bénkéo | Dudng kinh Do bén kéo
danh nghia Mic thép nhonbdt f,, | danhnghia | Maicthép nho nhit
t _g‘.i'g:a ren, mm I B “ N/mm" clia ren, mm | *' [ *b{/mmz |
~ 40Cr 1100 | " 40Cr 750
38CrSi; 40CtVA | 1350 | 30Cr3MoV | 1100 |
T {6 dén 27 : S — S - N —
30Cr3MoV 40Cr 650
——————— 1350 42 i
B 30Cr2NiMoV A 30Cr3MoV | 1000
| 40Cr 950 40Cr 600
30 30Cr3MoV; 43 | . .
' 1200 - 30Cr3MoV - 900
L | 35crAv | |
Bang 1.13. Quy dinh b6 tri bu iong
- Trimgﬁ cha

|
|

L

o i



Bang 1.14. Gié- tr ci‘ia hé gé: _@‘i_éu kién Jam viéc y,

— ey .-'—_'.. P —

Loai cau kléﬂ e

Yo

I. Dam dac va thanh Chlll nén trong gian cha céc séul nhu‘ng phong 16n & cac cOng | 0.9 -
trinh nhu nha hét, rap chiéu béng, cau lac bg, khin dai, cdc gian nha hang, kho sich, |
| Kho luu trit .. kh1 trong luong san ldn hon hoac bang tai trong tam thoi
LI B . o
2 Cot cha cdc cong trinh cOng céng, cot da thap nu'orc 0,95
3. Cac thanh chiu nén chinh cha hé thanh bung dan hén ket hém & méi va sém nha (tr | g
thanh tai gbi twa) c6 ti€t dién chit T t6 hop ttr thép goc (vi du: vi keo va cdc dan,... ),
khi d6 manh 4 16n hon hoac bang 60 | |
4. Ddm dgc khi tinh todn vé 6n dinh t6ng 1hé khi @, < 1 0 | .1 0,95
5. Thanh cing, thanh kéo, thanh néo, thanh treo dugc 1am tir thép can. { 09
6. Cac thanh ctia ké’t cdu hé thanh O mdi va san : . o Y |
a. Thanh chiu nén (trt loa1 ti€t dién &ng kin) khi tinh vé én dinh | 0,95
'b. Thanh chiu kéo o trong ket cﬁu v hin | | 0,95
7. Cac thanh bung chiu nén clia ket ciu khong glan rOng gém cdc thep goc dcm dén
canh hodc khong déu canh (dugc lién k&t theo cdnh 16n):
a. Khi lién két truc ti€p véi thanh cdnh trén theo mot canh bing dudng han hoﬁc bang |
hai bu 16ng trG lén, doc theo thanh thép géc: |
| - Thanh xién ctia he chit thap cé nit thuéc vé thanh cdnh & hai mat lién ti€p tring 0.9
- | nhau | '
i 'I_‘hanh.ngang cua h¢ tam gidc ¢6 thanh ding va heé chit K ¢6 niit thudc vé thanh ¢dnh 0.9
-0 hat mit lién ti€p tring nhau | '
- Thanh xién clia h¢ chit thap hoac tam gidc ¢6 nit thudc vé thanh c4nh & hai mit lién
ti€p Khong tring nhau va h¢ chit K c6 niit thuOc vé thanh canh & hai mit lién ti€p | 0,8
tring nhau |
b. Khi lién két truc ti€p v6i thanh cénh trén theo mot canh bang mot bul@ng (ngoal 075
muyc 7 cla. béng néy) hoac khi lién két qua ban mi bing lién két bﬁt kv "
— —— =
8. Cic thanh chiu nén lh thép géc don ducc llén két theo mot canh (dé’l Vol thep géc _-
khong déu canh chi lién ké&t canh ngén), trir cic trudng hop da néu & muc 7 cha bang | 0,75
| nay, va cdc gian phang chi gbmthépgécdon ) | B
9. Céc loai bé chita | chét 16ng 0,8

Ghi chu
1. CAc h¢ s6 diCu kitn lam viéc y, < 1 khong dige 18y dong théi.

két han dai dﬁlﬂ Q8 khﬁr\c r‘hfﬁ'r vpt A&n rhi tinh todn 1i8n &t ~thn ~4a o L‘,ﬁn dé

déu ldy y. = 1.

— ——

2. Céc hé sG didu kién 1am viée y, trong'cdc muc 3, 4, 6a,7 Va8 cling nhu cdc muc 5 va 6b (triy 11én

| 3. Moi trudng hop khac khong néu trong bang nhy va khong duqc quy dinh trong cac didu tuong Ung thi

Jr—

R - ettt — v —

31



Bang 1.15. Khodng cich 16n nh4t gitra cdc khe nhiét do
ctia Khung thép trong nha va cong trinh mot tdng

- Don vi tinh: m

j

—[ S E ﬁ Khoang cach 16n nhit M )
Dic diém chGa nha va Gtua cdc khe nhiét dé [ _ o
cong trinh # —1 Titkhe nhiét d6 hogc tir ddu muit nha
- Theo dec “Theo ngang - dén tryc ca hé gifing ddng gin nhit
nha - nha A |
-Nhiac6écichnhiet | 230 | 150 | ; 90
- Nha khong cdch nhiét | , |

va cdc xuong néng 200 1200 | S 75
| -Cﬁu can 19 thlén | 130 . L - L i - 50

iy il o

Ghi chi: Khi trong pham vi khdi nhiét dé ciia nha va cOng Irinh ¢6 hai hé giang dimg th khoéng céch
glﬁa cdc tryc ciia chiing. khOng vuqt qué: 40+50m d6i v6i nhd; 25+ 30m dch vai cdu can 19 thién.

B et

o — —

Bang 1.16. D6 vong cho phép ciia cdu kién chiu udn

i vk o — A———— Wl e R i _-—_—-uur“ - "

;

o Logicfukign 2 ‘vﬁugg chb;ﬁﬁép )

Ddm cila san nha vo méi: N q | ]
. Ddm chinh ) L /400
2. Dam cia trdn cd trdt vita, chi tinh vdng cho tai trong tam thoi | L /350
3. Cac'ddm Khéc, ngoan truorng hop 1 va2 L /250

| 4. T4m ban san e L L/150

| Ddm cé dttdng za;m - i B
1. Ddm dd san cong tic c6 dudng ray nang 35 5 KG/m va 1on hon | L /600

| 2. Nhut trén, khi dudng ray nagg_ 25kG/mvaphohon o L /400
Xagd: q ' o

_1" 1. Maiigp ng_éi khéngdép vita, mdi tdm ténnhé - | . L /150

.| 2. M#i lop ngdi c6 ddp vita, méi ton mii v che maikhdc | L/200

| Ddm hodc dan dé cdu tryc: - -

| 1. Cdu truc ch€ d6 lam viéc nhe, cdu truc tay, paling | | L /400

| 2. Cdu tryc ché d9 1am viéc vita (trung binh) | L /500

| 3. Cau tryc ch€ d¢ 1am viéc ning va rdt ndng ] L /600

; Suon ru’d’ng | | ;-
L. Dam dd tudng xay | /300

| 2. Ddm d& tudmg nhe (tOn, fibré ximing), ddm d& cita kinh - L /200
3.Cottudmg | LMoo

| Ghicht: L1 nhip caa ca‘u kién chm uén Dﬁ'l vdi dﬁm cang x0n thi L 18y bﬁng 2 Ian do vuon clia dém
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Bang I1.2. Céc kich thuéc chinh cua bu 16ng neo [14] (tham khao)
(Vat liéu thép CT38, bé tong mac 150) |

| ~ Loail | Loaill | Loai 11l - Loai V
(d=20... 36mm) (d = 42... 90mm) (d=30...90mm) |  (d=42... 80mm)
o — - - —- —— — —

£ © '“.’ 1 .::I tu! Fﬂl:l —— | _QEI
I Il |
: ‘ | F 7 F

L ey

| I\
N e | d
| @] _ § = 18-20 ur—% | -m
— &

SR RSN Y N S T R e
T Y T R
buong| | L IW] om ] v tich Ly
kinh. | a b s S6 hiéu va rr | tet | keéo |
d' (D, | | Chiéu sau Chicu dudng kinh dign | gidi
| ( ) mm*mm,-_' g ';,sau neo | C, ; i ¢ 12 13 | tinh h *,
| mm r neodaph | o, .q | |0, mm | clacicthép | U fan

| |nghia, mm | - " dugc han || M | todn | kN
b | temaxd) _femt ]
20 |35)60f700) - | - |- | - - - - 249|348

- - 3'98 43,1

. - | - j— 3_.§..?__....5_9.1§_

- | - 1467 {654

- | - | 56 | 784

1-1 - [8afus

| _ | .. 250(-850 | 11,3 | 158
| 48 [ 80 [110] - |1700] 800 | 240 | 25 | 2x30  |300| 950 | 14,8 | 207 |
56 |100[120| - [2000] 1000 [240| 25 2x36 [350#1100' 20,5 | 287
| 64 1110)130] - |2300| 1100 {280 30 | 2x36  [350| 1100 26,9 | 376 |
72_|120(145| - [2600] 1300 | 280 | 30 3x36__|350| 1100 34,7 | 485 |
80 [140)155] - [2800j 1400 |350 | 40 | 4x36. . |350|1100| 43,5 | 609 |

90 |150[180| - |3200| 1600 .| 400
100 |170{200] - |[3800{ 2000 {500




Bang IL. 3 86 liéu cau truc/Sic nang 5-32 tén, che dé lam viéc trung binh

(tham khao)

Sitc | Nhip | Ch.cao  Kh.cdch| BB r(}ng B rgngT—’}’Tugng | T.luong | A Ap luc r1‘3\13 lu'cif
trucQ| Lx | gabarit | Z,, | gabarit |ddyKg|cdutrucG| xecon | P, | P,
(M | m |H¢mm)| (mm) | Be(mm) | (mm) | (D) | GO | (N) | (&kN)
S {165 [ 70 | 130 | 3650 | 2700 | 412 | 045 | 353 ] 103
L2 | 810 | 160 | 3880 | 2900 | 576 | 045 | 397 | 14,1
| 225 | 810 | 160 | 3980 [ 3200 | 68 | 045 | 423167
 [255 | 80 [ 180 | 4500 | 3800 | 97 | 0495 | 498|237
______ 28 | 870 | 180 | 5300 | 4600 | 1082 | 0495 | 527 | 264
ﬂﬂﬂﬂﬂ 31_| 920 | 180 | 5930 | 5100 | 1598 | 0495 | 657|392
| 34 | 90 | 180 | 5930 | 5100 | 18,1 | 0495 | 709 | 446
& | 163 | 810 | 160 | 3880 | 2900 | 676 | 059 | 428 | 116
195 | 810 | 160 | 3880 | 2900 | 816 | 059 | 462 | 144 |
225 | 8i0 | 160 | 3ss0 [ 3200 | 922 | 059 |487] 167
l2ss | 80 | 180 | 4500 | 3800 | 1274 | 0605 | 58 | 263 ]
28 | s | iso | ss00 | 460 | 1364 | 0605 | 611|292
L3 ] 90 | 180 | 5930 | 5100 | 1934 | 0605 | 751 | 427
134 | 90 | 180 | 5930 | 5100 | 2024 | 0,605 | 77,8 | 454 |

-8 | 165 | 90 160 3880 | 2900-| 77 | 059 |523 ] 13
‘ e S e S A N S SRS RS R N

(90 | 900 | 160 | 3880 4 2900 | 916 | 0,59 | 562 | 16,1

N | 220 | 900 | 160 | 3850 “...,,3..2:9_9._#-_....}*9:.?2_.., 059 | 59 | 186
4 %22 ] 960 | 180 | 4500 | 3800 | 13 ........9__,.@..‘.5..._.1 67,8 | 274
© |28 | 960 | 180 | 5300 | 4600 | 1478 | 0,605 | 702 | 295
' 847 | 435

87 | 457

633 | 152
675 | 183
| 107 | 2L1 |
7131277
(819 | 32
943 | 438
99,7 | 49,1 |
183 | 169
843 | 216

E 81,7 | 24
. 96,9 | 338
| 102 | 374"
{113 | 475

120 | 54,3




Céc ky hieu trong béing trén:
Lk - nhip cdu tryc;

Stc | Nhip | Ch.cao | -Kh,.c:échI Bé rbng BérOng, T.lugng | T-lwong | Apluc|Ap luc
(ruc Qf Ly | gabarit | Zyn, | gabarit jddyKyicfutrucG| xecon | Puu | Pain |
l_ G (T) | (KN) | (KN)
72 L9 | 97,7 | 209 |
A L19 | 105 ) 262
. ........,........-....i .._}.:33..6..._ | %_0..8_“3.?’%.._
2800 LM g 230 | IS | 9o
4200 | 15,18 | L1301 | 118 | 37,9 |
| 21,20 | 101 ¢ 134 | 92,3 |
2362 | 1,301 | 140 | 58,1
10 |39 | 2900 | st | L5 | 119 [ 33
180 | 4230 | 3200 | 113 :__T_______l__._,}g_____ 127 1295 |
' | 1236 | 130 | 323
1236 | 138 | 392 |
1,301 “1‘4_‘5 45 |
1301|7158 | 7568 |
414 | 1301 | 161 | 59,7 |
| 1508 | 146 | 29 |
.................-.--.----’p- ..}....5..2.8._--1 - lég.w.ég.lé_..
1398 | 1573 | IS8 | 369 |
190 | 4730 | 3800 | 17,06 | 1573 | 166 | 443
190 | 5530 | 4600 | 1966 | 1667 | 173 | 503
190 | 6110 | 5100 | 243 | 1667 | 185 | 615 |
300 | 6270 | 5100 | 29,76 | 1667 | 199 |
190 | 4530 | 3600 | 12,12 | 2,53
190 | 4530 | 3600 | 1476 | 2,531 _
190 | 4530 | 3600 | 1646 | 2453
300 | 4000 | 21,62

Hy - chiéu cao gabmt ciia cdu truc (khoéng céch t mit ray dén diém ca0 nhét clia cdu truc)

By - b€ rng gabarit clia cdu tryc;

Ky - b8 rong ddy (khodng cdch trong tam hm barh xe cdu truc theo phucmg bé rong /

phuong doc nha);

Lo ™

clia cOt;

nax - &P ltrc dting titu chuén Idn nhat clia mot béah xe cdu truc lén ray;
P,,,,,, - &p Ite ddng tieu chuén nhd nhit clia mot binh xe cdu tryc kén ray.

88
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PHULUCII

Bang I11.1. Gia tri ﬁp hre gié theo ban d6 phan viing
ap luc gi6 trén Janh tho Viét Nam

— ity Mhairiy oyl — wa Myt " L gl e - e -

| Vg dp lyc gi6 uen ban d6 I [ o | m v | v
Wy (kNfm?) 0,95 125 | 155 135

Ghi chi: D6 véi viing Anh hirdong ctia bio duge ddnh gid 1a ye'u (xem phu luc D, TC'VN 2737 1995)
glé tri clia ép luc gaé W{, duqc glém di 0,1 kN/m?* ddi vdi viing I-A: 0,12 kN/m? déi véi vung |

Tt e

L el g A ks Wy - iy P g el . - Mt .

Bang III 2. Hé s6 k ké dén su thay ddi ép lue gio theo do cao va dang dia hinh

Dang dia hinh ! -
| DocaoZ(m) ' M A S ...,,.B . C .
| 3 1 1,00 0,80 047
5 - 1,07 | 0,88 0,54
10 | 1,18 | 1,00 0,66
15 1,24 | 1,08 0,74 .
20 1,29 1,13 | 0,80
30 1,37 }' 1,22 0,89
40 1,43 | 1,28 0,97
30 1,47 z 1,34 £,03
60 1,51 | 1,38 , 1,08
80 | 1,57 | 1,45 | 1,18
100 | 1,62 | 1,31 j 1,25
j 150 1,72 1,63 1,40
200 | 1,79 | 1,71 1,52
250 . 1,84 *i 1,78 1,62
* 300 1,84 1,84 1,70
350 | 1,84 1,84 1,78
. > 400 | 1,84 1,84 | 184
| Gh: chii: Dla hinh dang A lé d;é. hlnh trdng trai, khong ¢ hoc 6 rat it vat can cao khong qud 1.5m (bo
| bién thodng. mat s6ng. hé lon. ddng mubi, cdnh dbng khong cé cay cao...).
Dia hinh dang B 1a dja hinh tvong doi tréng trai, c6 mét 56 vat can thua thét cao khong qué
10m (Viing ngoai 6 {t nha. thi trdn, lang mac, rrng thua hodc nmg non, viing tdng cay thua...). |
Dia hinh dang C 12 dja hinh bi che chin manh, ¢6 nhiéu vat can s4t nhau cao tr 10m tro fén |
(trong thanh phd, viing rimg rdm...). . .
| Dadi véi do cao trung gian cho phép xac dinh gid tri k bing céch nQl suy tuyén tinh cAC gsé tn |
trong bang I11.2. |
! Khi x4c dinh tai trong gié cho mot cong trinh, d61 v&§i cdc hudng gid khac nhau ¢6 thé ¢b |
L dang dia hinh khéc nhau, e e e et e — N—
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Bang II1.3. So d6 xac dinh hé s6 khi dong

So dé nha, cong tri h, /L
7 0 nha, cong trinh He s6 khf dong| o (d0) |— ' —
va 0 do tai trong gié o . | 0 L 0,5 I 1 22
0 0 -0,6 ~0,7]-0,8
—p
K 20 {+0,2{-04-0,7{-0,8
+.8 Col 40 {+0,4]+03|-02|-04
60 |+0,8 ' +081+08|+08
<60 {[~-041-04[-05]-0,8
—m . ‘ +_ _— -
c, [DL<1{ 90 |-04|-04]-05|-06
40,8 l '
0.3 Cs |DL22 90 [-05[-05[-06|-06
|
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PHY LUC IV

Bang IV.1. He 30 chiéu dai tinh toén_b6 sung 1,
ddi v6i thanh cb tiét dién thay déi

| | | Khi ti §6 1,/ bang
So d6 thanh WY T 1T T T
001{0102]04/|06[08] 10
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