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Loi not diu

Cudn "Thiét k& két ciu thép nha cong nghigp” dugc xudl bdan itin
ddu ndm 1974 & Tniong dat hoe xdy dung, vd sau dé dugc in lai nhiéu
lan & Truong dai-hoc xdy dung va Trudng dai hoc kién ric Ha NOi.
Lin ndy, sdch duge viét lai hoan toan voi ndi dung ddy di hon va sd
dieng nfulszs tdi Héu mdi nhdi & nude ta trong linh vdc thiéy ké két cdu
thip,

Phdn cdng bién sogn nhu sau ;
Gido su Doan Dinh Kién chii bién va viét cdc chuong 1, 2.
Gidng vién chinh Pham Vin Tu viét chuong 4.

Gidng vién chinh Nguyén Quang Vién viét chuong 3 va phdn phu
fuc.

Sdch s dung « : quy pham, tiu chudn kién hanh cia nudc a :
Tiéu chudn thiét an. két cdu thép TCVN 5575 - 91 ; Tiéu chudin 1di
trong TCVN 2737 ~90 ; cdc tiéu chudn thép cén ndng TCVN 1564 -
75 dén 1657 ~75. Vi nhidng quy pham tiéu chudn ta khong c6 thi diing
cdc quy pham, tidu chudn 1ong ing mdi nhdt ciic nudc ngoal.

Sdch ding cho ky su xdy dung, cdn b§ kp thudt va sinh vién nganh
xdy dung.

Cdc ide gid mong nhin duge nhing ¥ kién dong gop ciia ban doc.

Céic tac gia



CHUONG 1

CAC BO PHAN CUA KET CAU THEP NHA CONG NGHIEP

§1.1. Bai cuong vé két clu thép nha cdng nghiép

K&t cdu thép cla nha cong nghi¢p gbm nhing cdu kién bing thép tac nén sudn chiu
lyc cia nha cong nghiep nhu: khung, cot, m4i, ddm dd cau truc v.v.. Nha cong nghiép
hay nha xudng, trong dd tién hanh ¢dc qud trinh san xuit, c6 nhing dac diém riéng
khic nha dan dung thong thudng. Loai nha xudng phd bién nhAt 12 nha mot tang, véi
cic yéu cau dac biét: nhip nha thuing rong, chidu cao lén va ¢d chu truc hoat dong

D¢ tao nen k&t cAu chiu luc clia nha xudng, hién nay & nude ta dung chi yéu hai loai
vat litu; thép va bé tong cbt thép. Viée lua chon loai vat liéu dua trén su phan tich hop ly
vé mat kinh £& - kj thuét, can cd vao kich thudc nha, sidc nang clia cau truc,cdc yéu chu
cua cOng nghé san xudt va cA vén dé cung cdp vat tu, thoi han xay dung céng trinh. Vat
lidu thép cd tinh nang co hoc cao, két edu thép nhe va khoe, nén ndi chung thép thich
hdp nhat dé€ lam két céu nha xuédng. Nhung thép ciing 14 vat liéu quy va con hi€m; phin
ién thép xay dung cla ta {4 nhap ngoai, Betdng c6t thép hoan toin ¢d theé dng dung
trong nhiéu loai két cdu chiu Jyc cia nha xudng, gid ré hon, chéng an mon t6t hon
nhung trong luong nang, thoi gian va cong xay dyng thuong idn hon so véi dung két cdu
bang thép. Viéc can nhac dung Joai vat liéu nao cho cac bé phén cua két can nha xudng -
thép, bé téng cdt thép hay hén hop ca hai - 14 vin dé can giai quyét ngay ti lae chon
phuong &n két cdu,

Ndi t6ng quat, k&t cau thép d4p dung hUp I¥ cho nha cang nghiép trong nhing trudng
hgp sau day:

- Nha cod db cao 1én, nhlp rong, budc cét 10n, cu trac nang - do thép cd tinh nang co
hoc cao.

- Nha ¢d cu truc hoat dong lién tuc (ché d¢ lam viée ndang hay riat nang) - vi két cau
thép iam viéc chiu tac dong iap cda tai trong dong hve duoc an toan dam bao hgn oin
leai k&t ciu khac.

- Nha trén nén dat [in khong déu,vi kit cdu thép van chiu iyc t8¢ trong didu kién
mong 1n khong déu.

- Nha x4y dung tai nhitng ving xa, didu kién van chuyé&n dé€n khd khan. Két cdu thép
nhe, dé van chuyén.

- Khi cén xay dung nhanh, sém dua c¢ong trinh vao st dung.

Ngoai ra, két cAu thép con nidt s vu difm khdc khi 4p dung vao nha céng nghiép:

- Lam vige trong dieu kién nhiét do cao (dudi 200") tdt hon so vai bé tong cot thép,

- 1t bi hu hai do cdc tde dong co hoe.

- Tién lién két caAc thiét hi, duong 6ng.

- Dé gia c6 khi tai trong tang ho4c khi bi hu hai.

Xét rieng vé mat tigt kiém vat liéu, két c8u khung toan thép 4p dung 6 lgi khi nha
xudng cao (chiéu cao long nha H = 15m) nhip L réng (L = 24m}, bubec edt B ign {8 =
12m), cau truc nang (@ = 50 t). Cac trudng hop khae thi ¢d thé dung két ciu khung hén
hop thép - bétdng, hoac két cdu bétdng, ¢d thé cho gia thanh vat liéu ré hon. Tuy nhién,
nhu trén da noi, tmu chuan dé¢ lua chon vat ligu Jam két cdu khong chi ean cf vao gia
tién vat lidu, ma phai dua trén cde chi tiéu kinh t& day di hon. O nudc ta, phéan ion
hugng thép dung cho két cdu x&y dung 1a duge ap dung trong cde nha xudng



K&t cau thép cta nha xudng phai ddp dng hoan toAn mue dich st dung eda nha, phii
an toan, b&n vung va kinh té.

Trudc hét, viée bo tri ludi cbt trén mat bang, bo tri thidt bj nadng cdu phai phu hop véi
day chuyzn cong nghé, vii vi tri cdc thiét bi san xuit; khung nha phdi da dé ciing cho
ciu truc hoat dong binh thuang. Céng trinh phai ¢6 tudi tho, ¢d dé ben lau can thiét phy
thudc vao mide dd xam thue clGa mdi trudng.

Anh hudng quan trong nhat dén su {am viée cua két cidu nba ia cac chu fruc. Ta;
trong cau truc la loai tai trong lap, dong luc, dé gay hu hai va hao mon cho k&t ciu. Bdi
vay, khi thist k&, can chd ¥ dén cubng do hoat dong cua cin tru, dude goi tén 1a ché do
lant viée cua cdu true,

Cau truc nha xudng lam viéc theo bén ché do sau (khéng phu thube sde true):

- Che dé nhe: thii gian m0 may it, TAt hidm khi cdu vat nang hét sdc tAl Q. Do ia cau
truc dung d€ sida chita, lap dat thiél bi.

- Ché& dé vita: cAu truc cda day chuyen sidn xudt hang loat nhd, cia xudng co khi lap
T&p.

- Ché do ndng: chu truc cia xudng san xudt hang loat }on, cua nha kho, xudng rén
dap.

- Ché d¢ rdt nang: thai gian lam viéc hiiu nhu lién tuc, thudng xuyén cdu vat cd
trong lugng bang vdi sde tai tai da, vi du cua cde xudng luyén kim, can thép.

K&t cdu cha nha xudng oo ch€ dd iam viéc nang va vt nang chiu nhitng tac déng
xung kich lién tuc, nén khi thi&t k& phai chd ¥ dAdm bao nhitng véu cau dac biét vé tinh
todn va ciu tao quy dinh trong quy pham.

Yéu chu ve kinh £€, nhy trén da noi, 1A sao cho gia thanh xay dung thap, bao gom gia
tién vat liéu, gi4 cda céng ché tao, vAn chuyén, dung lap két cAu. Rdng hon, phai xét
thém hidu qua dem lai de viéc rit ngan thoi gian x4y dung, xét cac phi ton bao duding
cong trinh trong sudt thoi ky s dung. Mot bién phap quan trong dé gidm gia thanh xay
dyng 1a tiéu chudn hda k&t cdu, mét phuang phuéng cd ban cia thist k& hign nay. Két
céu thép nha xudng cd thé duge ticu chudn hda toan bd so dd két c&u hoac tiéu chuan
hda tiing cdu kién. Tiéu chudn hda ké&t cdu lam gidny sd lugng cAu kigén khae nhau, od
thé san xuit hang loat trén nhing day chuy2n riéng, cd thé chuyén chd va dung lap
bang nhitng thigt bi chuyén dung.

Xét day dua cac y&u té kinh t& khi thigt k& két cdu nha xudng 1& van dé rdt phic tap,
cac yé&€u t6 kinh t& thudng trai nguge nhau. Gidi phdp tét uu la gidl phap dap dng t6t
nhit moi y&u td dd, trén cd 50 so sanh cac phuong an ma chon 4

§%.2. Khung hgang

Ké&t cdu chiu lue cia nhi xudng gdm co cac khung npang cd ban, iién hé véi nhau
bing cac két cdu doc nhu hé giang, ddm chu truc, két cdu cta mai, két cdu do tudng.
Khung ngang gdom cd cdt va dan (it khi dung dam dac vi trong lugng dam nédng va
khéng thich hdp vdi nhip 18n). Viéc chon gidi phdp khung ngang bao gdom: trude hét 14
dinh so d& khung, xac dinh céc kich thudc co bdn cia khung va bo tri khung trén mat
bing.

f. S0 d6 Xhong npang

Khung ngang c6 mo6t nhip hodc nhigu nhip, phi hgp véi mat cit ngang cia nha.

Lién két dan va cdt cd thé 1a khdp hoae cing. Lién két khdp (h.1.1a) diing phd bign vi
ché& tao, lap rdp thuan tién. Khung lién két khdp cd do cdng thip, nén thich hop véi cdce
nhi xudng chu truc nhe, chitu cao nhd. Khung nhize nhip hay dung iién k&t khop vi
ban than d6 cing cia khung da 1én, ngoai ra, kho gidi quyét cdu tao ¢ha cdac nat cing d
cac cot gilta clia khung. Khung hén hgp voi cot béténg ¢dt thép thi luén ludn ding lién



k&t khap, véi dan dat td do i8a dinh coi
Lien két cdng tac do cdng idn cho khung, duge 4p dung khi yéu cau d¢ cdng cao nhu
ddi véi xddng mot nhip chiu tai trong ciu truc ldn hoac khi ch& dé lam viéc ning

(h. 1.1b).

Dan cua khung
ngang ¢d dang
tam gidce, hoéc
hinh thang {(hai
méai déc}, hodac
canh song song.
Dan tam gidc chi
ap dung cho
khung khdp: hai
lcai sau dung
duge cho ca
khung Xkhép va
khung cing (xem
cac hinh 1.1, 1.2).
Coét cua nha cd
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fhinh 1.1, Sd d8 khung ngang
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céu truc thudng 1a c4t giat bde, tiét dién thay ddi tir vai dd cBu truc. Khi chu truc nhe (@
< 15- 20 t}, nén diung cdt tiét dién khong déi, cd edu tac don gian hon.

Khung nhiéu nhip clla nha xudng cd thé cd cdc hinh dang khéc nhau tiy theo chigy
cao mdi nhip va cich ldy anh sdng bén trén, ciach thodt nudce msai. Ph8 bién nhat va o6
cdu tao thudn {ién nhét 1A khung nhidu nhip ¢6 ciing 46 can (h. 1.2a}: cdc cau kién dan
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2, Kich thude chind coa khung ngang

I

1.2 Khung rhiBu nhip

cht, cing nhu cdc
nat lién k&t cd thé
dé dang duge théng
nhat hda. Khi chigu
cac nha & hai nhip
l4n can chénh nhau
nhiéu vi du tir I,8m
trd Ién, do yéu ciu
bd tri dudng ciau
truc hoac dé€ lay
dph sang tu phia
bén vao thi ding
khung c¢ chigdu cao
khac nhau {h.i.2b}.
Dan & ede gian bién
co thé cd hai mai
ddc (thodt nude bén
trong} hoac cé mbt
maj déc (thodt nudc
bén ngoai).

Khung ngang cd cdc kich thude chinh theo phudng ndm ngang lién quan dén bs réng
nha (nhip khung) va kich thudc theo phuong thang dung, Jien quan dén chidu cao ¢6 ich

cua nha (h.1.3).



a) Kich thurdc theo phuang ndim ngang ﬂm -
Kich thuée co ban 14 nhip khung L, | =) + g
(khoang cdch gita cac truc dinh vi %\ | S /—% N |
doc). Nhip L ¢d modun la 3m khi nhip T "—]l—
dudi 18m va mdédun 6m khi nhip lan
T % %
hon. NNy
O c6t bién, truc dinh vi cdch mép | # =
ngoai ¢d6t mdt khodng a bang 250 hoac ¥
. ar s n 1 -
500 mm, hodc trung v4di mép ngoai cot . £ N
{a = 0).
Trudng hop ¢ = 0 4p dung cho nha O O
xudng khdng clu truc hoac cau true Hinh 1.3, Kich thude chinh cda khung mdt nhip

nhe, sde truc t 30t trd xudng.

Khoang cach ¢ = 500 mm dp dung cho nha ¢d cau truc @ > 75t, hoac cau truc ché
dé lam viéc nang, cin t6 chudc 1681 cho ngudi di trén méat dAm céu truc (h.1.4). Cac trudng
hop con lai thi ¢ = 250 mm.

Bé rong phan trén cua cft giat bac k, do yéu céu do cdng, ldy vao khodng 1/10 dén
1/12 chiéu cao phan cot trén H , vio khoadng 400 dé&n 1000 mm. Bé réng 1000 mm ap
dung khi can trd 16 cho ngudi di qua bung c6t. Ld ¢é kich thude 1800 x 400 mm.

D6i vai cot giira cla

a) ,& b) - - khung nhiéu nhip, truc
dinh vi trung vdi truc cot.

_ D& cho cau truc khi
_ chuyén dong khdédng cham

j l Ao vao cot, khoAng cach 4 tu

’I true ray dén truc dinh vi
phai dam bio du lan

I AizB +(h -a)+ D,

:[ trong d6 B - phan dau

clda ciu truc bén ngoai
ray, Ay theo catald cau
truc, - khoang
200~500mm; D- khe hé
an toAn gida cau truc va
| mat trong cot, 14y bang
_ 60 - Tomm.
i c) Nhip cia céu truc L_
- la khoang cach giia hai
tim ray
L.=L-21
L. co mddun 0,5m nén

I A phai 14y chin 250mm.

___—--—l

Do dd, A ¢o cac tri s6:

) | A = 750mm khi nha c¢
’ cau truc @ = T5t;

B A= 1000mm khi cau
V truc ldn hon 75t, hoace khi
co 16i di xuyén qua cot; A

Hink 1.4. Lign h@ gida c4c kich thudc ngang: :_, 12"_501]“]1 khi cazu t‘:I'l._l:.’_.'Z
a} Trudng hop chung; b) C6 I8i di xuy#én qua cdt; ¢) L& di bén canh ¢8t. TAt nang, hoac khi cd 16i

-
P )
a_ .




di bén ngoai co1.

Be rong phan cot dudi 2, do diéu kién d6 céng, khong 14y nhé hon (1415 - 17200 H, H
ia chicu cac toan c6i, xem h.1.3. Truc ¢ha nhanh cot do didm cau truc thudng trung vii
truc dam cau true, khi do, bé rong phan cot dudi la h; = a + 1, tic la bang 750, 1000,
1250... mm. D6i vai khung dung cot tiét dién khang déi, bé rdong cot khong duge nho hon
1/26 H.

b) Kich thwde theo plurong thing dieng
Kich thuéc co ban 14 khodng cach nhd nhat K, tif mat nén dén mit ray chu truc; H,
duge cho trong nhiém vu thiét k&, can cd vao céng nghé san xudt,
Kich thude H, tit mat ray dén ddy két cau chiu lye (canh dudi cha dan) duge quyét
dinh boi gabarit ¢0a cau truc:
H,=(H_+ 100V + f

trong dd H_ - kich thudc gabarit cda cdu true, LU mat ray dép dié@m cac nhat cua xe con
cau truc; 100 - khe hd an toan gilta xe con va két cdu; - khe hd phu, xét dd vang cua két
ciu, viéc bo tri thanh giang, lay bing 200 - 400mm.
Kich thudc H, ldy chdn 200mm.
Chi®u cao clia xudng, ti nén nha dén day cla vi keo:
H=H, +H,
Kich thude H, theo Quy pham QP XD 87 - 73, ldy 1a hai 16 cia 1,.2m khi nhd dudi
10,8m,va cua 1,8m khi idn hon.
Kich thuée thyc cha cét trén H, tif vai do dam cau truc dén da vi keo:
HI = HZ T de:l + 'Hr’
trong 46 H, . - chi®u cac dAm cau true, ly theo thiét k& dién hinh hoac cho so bd
khodng (1/8 - 1/10) ship dam (budc cot); 7T _- chiéu cao ray vi dém: s bg ldy 14 200mm.
Chiéu cac phan dudi cot tinh tif ban d& chén cot (tU mat mdng) d&€n chd ddi tist dién
H,=H-H +H,
H, = 600 - 1000 mm, phan c6t chon bén dudi ct mat nén.
Chiéu cao cot & dau dan bing chitu cao dan tai gii tua. Dan hinh thang thudng iy
chi®u cao pht bi 3 goi tua la 2250mm, dan canh song song la 3150mm
D38i v3i khung nhitu nhip cling do cao, kich thude ddng va ngang cia cot bién va ca
cot giita 14y theo nhu vira trinh bay, bé rong phan dudi cot gitta bang 24, diing 4 cta nhip
6 t1i 86 lon bon. Khung nhiéu nhip ¢6 chénh da cao thi kich thude ding cda tung nhip
H H, H,; H, H,, H', xde dinh riéng hiét nhu cach trén. Bé rong phan dudi oot pida la
fryom A+ A7, cét khdng d8i xing vai truc dinh vi

3, Bé tri khung ngang

Khung ngang bd tri theo phuong ngang nha, cac c6t khung tao nén Judi cot. Budc
khung {khodng céch cot doc nha) cé modun 6m. Budc cot bien thuong la 6m dé dé giai
quyé&t kdt cdu bao che; budc cdt gita od thé ja 6m, hoac 12m, tham chi idm hon. Trudng
hgp trén coOt gida, thi ngoai cdc khung hoan toan gom da cac cft, con ¢d cac khung
khong hoin toan: dan d hang cdl gitta dat 1én daw do keo (h.1.5b).

Khi nha cd kich thude mat bing qua 16n, dé gidm ung suit do thay d6i nhiét d¢, nha
dugc chia cit bdi nhing khe nhiét d9 thanh nhing khdi riéng biét, goi la khdi nhiét &s.
Khoang cach giita cac khe nhiét d§ duge quy dinh nhu sau; vdi khung toan thép, khoang
cdach doc nha 1A 200m, khodng cdch ngang nha (&2 120m. Vdi nha khung hén hgp thi cac
kich thuée trén chi 1a 45m.

Truc ctia khe nhiét d6 ngang Jdy trung vao truc dinh vi. Cot tai ch6 khe nhiét dé cing
nhu tai dau hdi nha phai dich v& phia trong 500mm (h.1.5 a.b), v6i muc dich dé€ cho két



cdu bao che git dugce kich a)

thudc théng nhat. e - SN T Tat e Sy S o i
§1.3. Hé gidng
Hé giang la mot b
phan trong yéu cia két
cdu nha, cd cac tac dung:
- Bao dam su bat bién *
hinh vA d6 cidng khoéng
gian cua ké&t cdu chiu lyc L
ciia nha. 500 v T * [ T + £ Ijﬁﬂ}’iﬂg
- Chiu céc tai trong tac | L j;]
dung theo phuong doc 5004 5700 é‘jﬂ?ﬂ?

nha, vudng gdc vai maét
phéng khung nhu gid lén &)
tudng hoi, lduc ham caa
chu truc.

- Bido dAm 6n dinh Cht}
cdc cAu kién chiu nén cua
k&t cdu: thanh dan, cot
V.V...

- Lam cho dung ldp an
toan, thuin tién.

Hé théng gidng cla
nha xudng dudc chia !
thanh hai nhom: gidng
niai va gidng cét,
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1. Hé gising O mai 1
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Hé giang & mai bao | 500 T I’ J‘_:L'faa
gbm cdc thanh giing bé tri L 72000 ) n x| 72000 7200917 rzg00 I/
trong pham vi tU canh t ' ! i
duéi dan trd 1én. Ching Hink 1.5. BS tri khung va khe nhigt dé;
duge bo tri nAm trong cac a) Trudng hop chi ¢é khung ¢d ban; b Trudng hdp ¢6 khung khang hoan
mat phédng canh trén dan, toan va dan dd keo
miit phAng canh dudi dan va mit phiang ding gitta cdc dan (h.1.6).

H

‘I"

a) Gidnyg trong mdt phing cdnh trén

Giang trong mat phAng canh trén gom cac thanh chéo ch thap trong mat phing
canh trén va cac thanh chdéng doc nha. Tac dung chinh cia chuang 12 bado dam &n dinh
cho eanh trén chiu nén cda dan, tao nén nhing diém cf két khoéng chuyén vi ra ngoai
mat phang dan. Cdc thanh gifing chit thap nén bd tri d hai dau khéi nhiét do. Khi khéi
nhiét dé qua dai thi bo tri thém & quang giita khéi, sao cho khodng cach gitta chung
khdng qua 50 - 60m. Cac dan con lai dude lién két vao cdc khoi ciing bang xa gb hay
sudn cda tAm mai.

Thanh chéng doc nha diung d€ ¢6 dlnh nhitng nit quan trong ctia nha: ndt dinh ndc
(b4t budc), nit dau dan, nit dudi chan cda troi. Nhitng thanh chéng doc nay cin thiét
dé bao dam cho d6 manh cia canh trén trong qua trinh dung l4p khéng vugt qua 220.

b) Gidng.trong miit phing cinh dudi
(GiAng trong mit phdng canh dudi duge dat tai cac vi tri ¢d gidng canh trén, nghia la

10



& hai dau caa khéi nhiét do va & khodng gitta, cach 50 - 60m. N¢ cung vdi giang cdnh
trén tao nén cde khoi cdng khong gian bAt bién hinh. Hé gidng canh dudi tai dau hai
-nha ding am pg&i tuya cho c6t hoi, chiv tai trong gic thoi én {udng hdi, nén cdn goi 14
diAn gig.
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‘ tiuk 1.6 He gilng mal.
a} gidng canh t7én; D} grdng carh dudi ¢} gidng diing

Trong nhing nha xudng ¢o cau truc ¢ = 10t, hodc cd ciuv truc ch€ db lam viéc nang,
dé tang do cdng cho nha, cin cd thém hé gidng cdnh dudi theo phuong doc nha. Hé
giding nay bao dam su lam viée cing nhau cta cdc khung, truyén tai trong cuc bo tie
dung 1én mot khung sang cac khung ian can. BE ring cia hé gidng thuong idy bang
chiéu dai chia khoang dau tién cua canh dudi dan Trong nha xudng nhiéu nhip, he gigng
doc duoc bd tri doc hai hang c6t bién va tai mot 6 hang cot giGa, cach nhau 60-90m
theo phuong b réng nha. -

c} Mé piting dirng

Hé giing diing dat trong mat phdng cac thanh ding, cd tdc dung cung véi cdac gidng
ném tao nén khoi cing bat bién hinh; gidt vi tri va c6 dinh cho dan vi kéo khi dung l4p.
Thong thutng hé gidng dung dudc bd tri tai cac thanh ding dau dan, thanh ding gilta
dan (hoac dudi chin cUa {rdi), cach shau 12 - 15m theo phudng ngang nha. Theo
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phuong doc nhi, chiing duge dat tai nhiing gian cd gidng nan & cdnh trén va canh dudi,
K&t cdu chiu fuc caa cda trdi cling ¢d cac hé gidng danh trén, he gifing ddng nhu ddi
vai dan mai.

2. Hé gifing & cot

Hé giding d c0t bao dAm su bat bign hinh hoc va d6 cdng cuz toan nha theo phuong
doe, chiu cde tai trong tdc dung doc nha va bio dam 8n dinh cla cot. Trong mdi truc doc
mét khéi nhiét do cAn od it nhAL mot tAm edng; cde cot khace tua vao tdm cding bang cac
thanh chtng doc. Tdm cing gom cd hai cot, dam ciu trye, cdc thanh ngang va cac thanh
chéo chit thap. Cac thanh giing cot b6 tri sust chiéu cao ciia haj c6t dia ciing: trong
pham vi ddu dan - chinh [a hé gidng ding cha m4i; 16p trén tir mat dam cau truc dén
mit g&i tua duéi cda dan keéo; 16p dudi, bén dudi diAm cAu truc cho dén chan cot. Cac
thanh gidng 1dp trén dat trong mat phing truc ¢ot; cac thanh giing idp dudi dat trong
haj mat phdng cta hai nhanh (h.1.7a.b).
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fiah 1.7, B8 i gidng cot:
a) b8ty b $0 36 tdm cdng;
i dam cBu tryc: 2- thanh ching

Tam cling phai dat vao khoang gitra chigu daj cua khéi nhict d6 d€ khéng cin trd
bién dang nhiét dé cua cde két cdu doc. N&u khéi nhiét d6 qud dai , mét tdm cdng khong
du dé gill 6n dinh cho toan bo cdc khung thi diing hai t4m cing, sao cho khodng cach tir
dau khoi dén truc tdm cing khéng qua 75m va khoang cdch giita truc hai tdm cing
khong 16n qua 50m. So db cde thanh clia tdm cing ¢d nhigu dang: chéo chil thap mot
tang - don gian nhat - hodc hai tAng khi cdt cao; ki€u khung ¢6ng th.1.7.b} khi buéc cot
12m hoac khi ¢an lam 16i di théng qua.

Trong cac gian ddu va gian cudi cda khoi nhiét do, cing thudng bd tri gidng 16p trén.
(Gidng nay tang do cing doc chung, truygn tai trong gic ti dan gié dén dia cung Cac
thanh gidng 16p trén nay tuong d6i manh nén o thé ba tr{ & hai dau khsi ma khong gay
ung sudt nhiét do ddng ke
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CHUONG 2

TINH TOAN KHUNG NGANG

§2.1. Tai trong tac dung lén khung ngang

Cdc tai trong tac dung lén khung ngang la: tai trong thudng xuyén do trong lugng
két cdu chiu luc va két cdu bao che; tai trong tam thdi do chu truc; thi trong gid; cdc tai
trong dac biét khdc nhu déng dit, né v.v... D€ ti&n cho viée tinh khung, dudi day s& xét
tAi trong tac dung lén dan, tai trong tdc dung 1&n cdt va tail trong gid.

1. Tai trong Lic dung lén dan

Tai trong tdc dyng lén dan gom trong lugng clia madi, cua cita troi, caa trong lugng
bAn than két cdu, ngodai ra ia t&i trong tam thai trén madi khi st dung. Cac tai trgng nay
duge tinh ra N trén m” mat bang nha, sau dd qui v& phan bd déu trén dan.

Tai trong thudng xuyén gém cdc loai

a) Trong licorng mddi:

Dua vao ciu t%m cy thé cla mai d€ tinh trong luong titng 6p (dun vi N/m” mat déc
mai}, déi ra N/m* mat biing bang cach chia cho cosa, « 14 gée dée. Co thé tham khao
nhiung sé liéu sau day: |

Tdm pa nen cd idn 150 daN/m? msi
Bé&tong chéng tham 2500 daN/m°
Vira trat, 16t 1800 daN/m®
Gach 14 nem 2000 daN/m”
Ldp cdch nudoc 2 gidy 3 dau 20 daN/m® mai
Bé tong nhe cdch nhiét 500-1000 daN/m’

Chti ¥ 14 hé 886 vuot tAi cia trong ludng 18p cach nudc, cich nhiét, ldp ldt, déu la 1.2,
Tinh trong lugng mai nén }am dudi dang bang, vi du nhu sau
DdGi ra phan bé trén mat bang v&i dg déc 1 : 8, cosa = 0,922

Tai rong Ha 58 Tai trong
tigu chudn VUGt tinh toan
Tai trong do céac I3p mai Iy 1ai 9
‘dalNim?2 ridi daN/m® méi
Tém m& 15 x 6m 150 11 65
Ldp cdch nhigt day 12em
hang bétdng xi g = 500kGMI B0 12 12
Ldp =i mang 16t 15 em 27 12 32
Ldp cach nudc 2 gidy 3 diu 20 15 24
Hai 1dp gach i4 nem 4cm 80 11 BA
Cong 337 “_38":1‘_
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. 337 3 {) d M 2z b‘
T e = 34 aN;/m” iwmaf bany,;
B 0,9922
381

0,9%22

g = = 384 ‘daN/m* mat bang.

b) Trong luong bdn than dan va hé giding
Theo cong thitc kinh nghitm
g =12a,L, 1,daN.-'1112 mat bang, (2.1}
trong d6: L - nhip dan, m; < - hé sd trong ludng ban than dan, lay bang 0,6 dén 0,9 dai
véi dan nhip 24 ~ 36m; 1,2 - hé 58 ké& dén trong lugng cdc thanh giang.

¢) Trong leong két cd u cied irivi

Theo cing thic kinh nghiém gﬂ“' =y Ly daN/m* mat bang nha,
trong dd «,, = 0.5; / , - nhip cua o4 t!;fji, m.

Cd thé dung tri 6 12 -~ 18 daN/m* cita tr&i, khi muén tinh chinh xac hon tai treng
nat dan

d) Trong irang cdnh cira teire vi hda cied trrt *

Cac tai trong nay tap trung & chan cda troi. DE tién tinh khung, cing nén quy dbi
thanh phan bd trén mat bang nha. Trong lugng bauv cia b:-;'mg 100 - 150 daN/m bau;
trong lugng cita kinh va khung canh ¢la bang 35 - 40 dalN/m* canh cua.

Cac tAi trong d didm b, ¢. d déu cd hé 50 vugt tai 1.1

e} Tdf trong bam hiri

Tai trong tam thoi do sif dung trén mai 14y theo nhiém vu thiét ké&. Khi khong cd yéu
cau dac hiét, thi lay theo TCVN 2737 - 80, vi du viii mai bang khéng cd ngudi ién thi

p’ = 75 daN/m* mat bang, voi hé 86 vuot tai 1,3.

D& tinh tai trong phan bd déu trén dan, chi viée nhan téng cdc tai trong phan b trén
mat bang véi budc khung B, m.

Ta: trong thudng xuyén

g idaNm) = B. ¥g, (daN/m*)

TAat trong tam thai

p {daNm: = H,p’{daN:’mE?

2. Tai trong tic dung lén it

u} De phda ficc cua dian

A= do tdi trong thuong xuyén;

gL
2
pL

A’ = —~ do taitrong tam thoi.
2
(D1 vai cot giida thi phai xéi dan d ca hai bén)
Trudng hdp budc cot 12m va cd dan do keo thi phai k& thém trong lugng dan do keo
va phan luc cda dan trung gian.
Trong lugng dan do keo tinh theo cong thiic kinh nghiém:
E dg Lo - dalN, (2.5
trong dd /,, - nhip dan d& keéo (12m); ey, = 4.4 khi luc tap trung tiéu chudén #én dan 48

=
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1a 100 kN; o, = 10,4 khi hyc 1a 400 kN, cdc trudng hap khac thi nodt suy.

Luc tip trung ticu chuin {én dan dd chinh ia téng cdac phan iuc cia dan ¢rung gian
chia cho hé s6 vuyt tai; phan luc cua dan trung gian Al , A7 IT‘D thé€ coi bang phan lue
cliia dan chinh A va A"

Nhu vay, lvc dirng do mai truyén lén cét vi du cét bién sé la

do tai trong thudng xuyén: V=A+A +C
do tai trong tam thii Vi=A"+ A,

lef ?

Luec ding do mai truyén xudng 6t V, V' gin dung coi nhu dat vao truc cft trén.

b) Do troang luong dim ciu truc
Céng thic kinh nghiém:

Gaici = &ﬂ!{i Lﬂ:i 2 {dalN} {2.4%

trong d6 I, , - nhip dam cau true, m; e, - hé 86 trong lugng ban than dam cau truye,

Gy = 24 - 3T vOi ¢Au truc suc tryc trung binh (@ =< 75t @y = 35 - 47 v0i cau truc
nadng hon.

de dat tai chd vai d& dam clu truc, la tai trong thuong xuyén. Tri s6 cia nd khong
16n so véi ap luc cia banh xe clu true, nén doi ldc duge nhap fudon vao tri 36 4p luc hanh
xe, coi nhu A 1ai trong tam thai

c) Do dp luc diing cia bdnh xe cliu truc

Ap luc banh xe truyén qua dam cfu truc thanh luc tdp trung vao vai cot. Tl trong
ding cia cau truc [én c6t duge xde dinh do tdc dung cda chi hai chu truc hoat dong
trong mof nkip, bt k€ sd cau truc thue t5 trong nhip d6. Nha nhigu nhip thi cét gila
duge tinh véi khong qua bén caw truc {mdi nhip ¢ hai cau truch.

Ap luc ldn nhdt cia mét bdnh xe cau truc lén ray xéy ra khi xe con mang vat ning d
vao vi tri st nhat vdi cot phia dd. Tri s6 tiéu chuin Pum duge choe trong catald cau truc
{xem bang VI.1,2 phu luc}. Khi dd, phia ray bén kiz cd ap luc nhd nhat

QR+C _
Pmm i Pnti ax (2.5]

n,

trong d6 @ - trong ldong vat cdu nang nhat (sdc truc cda ciu true, tinh theo don vi lue
dalN hoac kN); & - trong lugng toin b ciiu true; n, - s6 banh xe § m6t bén ray (hai hoac
bon).

Ap luc idn nhat I}ﬂm cuz cau fruc i5n ¢t do cac hic Pm  » dude xac dinh theo dudng
anh hudng cida phan luc tua cia hai dAm cAu truc d hai bén cot. O day, phai k& thém he
56 vuot tai n = 1,2 va hé s0 t6 hyp n_ (xét xdc sufit xay ra dong thai tai trong 161 da cia
nhiéu ciu truc); n, = 0,85 khi xét tai trong do hai cau truc ché do nhe va vita; n,. = 0,9
khi ch& d¢ nang va rét nang; véi bén cau truc thia tuong ing bing 0,7 va 0,3,

V&t vi tri bat igi nhit cia cac bénh xe trén dam (h.2.1):

D_ .. =nn Pﬁly,

mAx C =" M5
¥ la tung d6 cua duding &nh hudng.
Tuwdng ing & phia bén kia od :flp luc D
— £s
Dmm o HJI Pmm -
D_ Dy, tva cd G g dat vao truc nhdnh cau truc, nén léch tam so véi true oot dudi
mot khoang z x&p xi bang b /2. Mf‘)men lech tam tai vai cdt:

M.-D =0

max . n Inln Illlf'l

f1inm

Trong D D cd thé qui wde bac g ca ¢

aax? oy o
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d) Do fuc hdm cda ke con

Khi xe con ham, phat sinh lyc quan tinh tdc dung ngang nha theo phuong chuyén
déng. Luc ham cda xe con, qua cidc banh xe ciiv trye, truyén 1én dam ham va vao cbt.
Luc ngang tiéu chudn cla mot banh xe ciu tryc do ham:
0,05(Q + G_)

TS = : (2.6)

Hn
0

trong do: G, - trong lugng xe con; #,, - 66 banh xe & mét bén cdu truc,

Cac lyc ngang TIC truyén lén cot thanh luc T dat & cao trinh dam ham; gid tri T cing
xac dinh bang cach xép banh xe trén dudng dnh hudng nhu khi xdcdinh D, D .

T=nn 37Ty

Gia tri T duge tinh vdi tdc dung cia nhiBu nhat 1a hai ciu truc, nam trong mdt nhip
heoac trong hai nhip khac nhau.

Vida 2.1 Xde dinh D D vA T'do hai cau truc sde nang 125¢, v6i nhip nha 36m,
nhip dam cdu truc 12m, ch& d6 vira,

Theo béng cau true d phu iuc

Pcmm = 550 kN P*, ama = 280 kN, trong lugng ciu true G = 1750 kN, trong lugng
xe con G, = 430 kN; bé rong chu truc B = 9350mun, khodng cach gilta cdc banh xe
800 + 4600 + 800, s& banh xe d mét bénn = 4.

Dat cac banh xe 1én duding Anh hudng cta phan lue tuya nhu hinh 2.1, tinh duge:

Dmax =R i"“D{hlrlu’uiz:}r + Pcim:ixiy =
e1 2.0.85 [ 550 (0483 + 0,565 + 0,288 + 0,221) +
+ 380(0,933 + 1 + 0,738 + 0,6711] = 2842 kN
Ap Ide nhoé nhat cia banh xe

¢ = QFC ] 1250 + 1750
P Imn - P Imax = - 350 = 200 kN;
nil 3
¢ 1250 + 1750
PE o 4 — - 580 = 170 kN,
Vay: D, = 1,2.0.85 (200.1,542 + 170.3,342) = 894 kN.

R 12000 | 12000 ’

fiah 21, Hnh cho vi dy 2J
Lye hAm ngang cua mot bank xe

o 0,05 (1250 + 430)
TS =005(Q +G) =- = 21 kN
4
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v&yTwnn ET]y: 1,2.0,85.21(1,642 + 3,342) = 105 kN,

{Trong vi du nay, siic ciu cia ciu truc 125t tinh chuyén ra trong lugng vat cfiu gan
ding bang 1250 kNY.

Tac dung lén ot con ¢d cdc tai trong khdc:

- Trong lugng két cdu bao che, tudng, cira... ma cach xdc dinh tiuy thudc cdu tao cta
ching va cdach lién két vai cot,

- Trong lugng ban than cét, cd thé xdc dinh ghn dung trudc khi tinh toan tiét dién
cot (xem chuong 3).

3. Tai trong gio tac duny lén kKhung

T4t trong gio tic dung i6n khung gom:

- 3id thdi j&n mat tuong doc, duge chuyfn vé thanh phan bd trén cdt khung.

. Gid trong pham vi mdi, tit canh dudidan vi kéo trd 1én, dude chuyén thanh luc tap
trung nam ngang dat d cao trinh canh dudi vi kéo.

Tiéu chuan TCVN 2737 - 90 qui dinh ap luc toc d9 gid g (daN/m*) cho bdn ving
khac nhau cta nudc ta; tri s6 ¢, coi nhu khang dai trong khodng do cao dadi {0m, vot do
cao lon hon thi nhan thém véi hé s0 d6 cao k (hang V. 4. Phy luc Vi

Tai trorg gid phan hé 16n cdt duge tinh bang cong thuc

phia don giu: q =nq,kcB, daN/m;

phia trai gid: g ' =nq,kc B daN/m,
trong dd: n - hé s6 vugt tai bang 1.3; B - bude kbung, my; ¢, ¢’ - hé s6 khi déng phia dén
gid va (rdi gid ldy theo bang V.5 phu luc.

Nhu vay tdi trong q, g ' la phan bd déu trong pham vi d6 cao dudi 10m, phan bo tuyén
tinh trong mdi khcAng do cao 10m ¢(h.2.3}.

DE tidn tinh toan, cd thé ddi tai trong niy thinh phan b6 déu sudt chiéu cao cét,
béng cdch nhén tri s6 ¢ 8 49 cao dudi 10m voi hé sé @ nhu sau: « = ] khichiéu cao cdt
H< i0m:a=1,04khiH < ibmia = 1,1 khi ¥ = 20m

Trong phanmi vi mai, hé s6 k c¢ thé 14y khong ddi, 1a trung hinh cdéng cua gid tri Ung
vit dd cao day vi kéo va gia tri 8 do cao diém cao nhit cia mai. Luc tap trung nam
ngang W cda gid mai tinh bang ctng thuc

Wengqg 2BYch,

e
k. - 1a chi2u cao cua tung doan 6 cae hé 56 khi déng ¢, ih.2.2.)

Trtfnng hUp gitta cac cbt khung cd cdc cot suon tm:Jng thi tai trong phéan bd lén cot
khung q,¢° van theo cac cong thuc trén, nhung trong dé thay budc khung B bang khoang
cich B, gitta cac cft tuding. Phan tai trong gid lén cot tuong (dién tich F,) sé truyén vao
khung dudi dang lyc tap trung S va 5°

S = nq, kekF, = nq keB H/Z,
§' = ng kc'Fy = ng ke BHI2.

Luc gic 1én mai W van theo ¢éng thic trén, v8i B van 12 buée khung. Luc tap trung 4
ché canh dudi dan sé la W + mS + mS’, voi m 1A s6 cdt tudng gidta hai cot khung
(h.2.2b).

Vi du 2.2. Tinh tai trgng gid 1&n khung nha cho ¢ hinh 2.3.

Dia di¢m x4y dung: thanh phé Ha Noi. Bude khung: iZm.

Ap luc tc do gid d khu vyc il ld g = 70 daN/m*. Hé s6 &, vdi die hinh che khu4t la;
0,65 & d6 cao 10m; 0,9 3 20w va 1,2 d 40m. Noi suy 6 16m, & = 0,8, & 26m ( di€m cao
nhit caa mai k£ = 0,975. Cac bhe s6 khi dong duge idy theo 1iéu chuan {phu luc V}, ghi
trén hinh va, trong dd -0,54 ja tri 56 £, dudc noi suy vdi géc d6c cda mai la i = 1:10 hay

= 6{}-
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Tai trong gic phan bé déu J&n cot (vdi hé s& qui d6i ra phan bé déu la 1,05):
g =13.0,65.70.08.12. 1,05 = 596 daN/m;
¢'=13.065.70.0,6.12.1,05 =447 daNm.

!

sl
a) i
bl
L e
=Y w w'
5 > o
— s
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i ™ 7
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think 2.2 - Sd db 14 trong git
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k=88 R
1\ - ek
k=065
%
— v

! J& m
1

Hintr 2.3, Hinh cho wi du 2.2 7]’
Trong khodng tir dd cao 16m dén 25m, dung hé s6 trung binh cda 4:
0,8 + 0,975
2
Luc tap trung Wdmudc canh duéi vi keo:

W=13 0888 70.120225.0,8-09.0.54 +
+45.07-06.08+ 0606+ 45+ 09+ 223] = 8863kN.

k:

= 0,888



%2.2. Tinh ndi iuc khung
1. 5040 tinh khung

Tinh khung nham muc dich x4c dinh cdc ndi lue: mémen udn, lue doe, Iuc cat trong
cac tiét dién khung Viéc tinh khung cding co cac thanh rdng nhu dan, cot kha 14 phdc
tap, nén trong thuc t&, da thay so do tinh todn thuc ¢lia khung baing sa dd don gidn hda,
vii cac gia thigt sau:

- Thay dan bAng mot xa ngang dac od dé edng tdong dudng dat tai cao trinh canh
dudi evia dan. Chigu cao khung tinh tir day cot (mat trén mdng) dén mép dudi canh dudi
vi k2o. DO cing cua xa ngang tuong dudng véi dan duge tinh bang cong thde:

gy = (F”Zli + Fﬂzi TS (2.7)
trong d6 F , F, - tiét dién cla canh trén va cdnh dudi cia dan keo; 2, 24 - khodng cdach
tU trong tam cua canh trén va canh dudi dén truc trung hoa cia dan J tigt dién giua
nhip; /- hé 86 ké d&én dd dde cia canh trén va sy bi&n dang cda cdc thanh bung. Vi cde
doddci = 1/8, 1t = 0.7, i= 1710, ¢t = 0.8, {= 0,1 = 0,9

- D&i vai cot bae, truc cor dudt dude lam tring véi tryc cdt trén; nhip finh todn &
khoang cach gitta hai truc ¢dt trén ¢h.2.4ar. Khi dé d&i v8i tai trong ding truyén tu cft
trén xuong phai ké tham mamen 16ch tam § chd déi tiét diép cot

hd ) hlr
M=Ve vlie, = 2 , th.2.4b

Cor duge ngAm & ban d€ chéan cdt (¢ dd sau dudi mat nén H,, = GO0+ 1000mm nhu da
ndi & §2.13. Chiéu cao tinh todn khung iay tir ban d& ¢ot dén day vi kéa.
D& tinh khung, can so bo cho trude 46 cang -J clia dan, ctia cac phan cdt, hay it ra,
chn biét ti 56 cdc do ciing nay. Co the so bd tinh ang ching theo cdc cong thic sau:
- Momen quén tinh eda dan
M A

IR ek

2R

Jy = i,
trong dé M . - momen udn Ion nhit trong xa ngang, coi nhu dam ddn gidn dudi tac
dung cua toan b¢ tdi trong dding tinh todn; A, - chigu cao cua dan tai tiét dién co
momen M 2. cudng d tinh todn cda thep; ¢ - hé s6 trong cdng thuc {2.73

- Mémen quén tinh ¢t dudi

J. = Nﬁ + 2‘DTTI;'L‘-: ;Z
Y
i

trong d6 N, - luc doc tinh toAn tai tiét dién chan cét do tai trong tdc dyng 1én mai;
D_ .- ap luc do céu truc; &2, - bE réng cdt dudi; &£, - he 56 tuy thude bude cot: k,=2,5~ 3
khi budc ¢dt 6m; k| = 3,2 ~ 3,8 khi budc 12m.
+ Momen quan tinh phan cot trén
J| Ch
JE=[~— b4 )T,
L3N A
he s6 &, 1y bang 1,2 - 1,8 khi dan lién k&t cing véi cot, va bang 1,8 - 2,3 khi lién ket
khap.
Ty s6 gitta cdc do cdng J, J,, J, cling ¢d thé dya theo kinh nghi¢m ma gia thiét
trude nhd sau: :
Jyidy=T~10 J,:0, =25 ~40
D3ai v&i khung nhi&u nhip, got J; vA J, 1A mbmen quan tinh cia phan dudi va phan
trénctia cbt gitta thicg ty sd gdn ding
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Jyrd, = T 10 gy, m 10 ~ 30,
khi buéc cit gita gdp d6i bude cdt ngoai thi ti 86 nay 12 20 ~ 60,
Néu ty lé dd cing thuc t& sai lech voi do cing gid thigt khong qua 30% thi noi lue
tinh duge khéng sai khac m4y, khéng cn phas tinh lai.
Khi tinh khung véi cac tai trong khéng phai [a tai trong thdng ding dat true tiép len
dan, c6 thé bo qua cédc bién dang cua dan (coi dan 14 cing vd cung JJ; = «}néu théa man
hé thdc

G
Vo> — (2.8
1+ L,1vyg
J oJ F
v yo= 2 L , o= L
L H I

Cédc ky niéu xem trén hinh 2 4.

a)
v 2)
— O

F 4
S |
Ay Mg
fh'"
b !
X | " Ag
T P ! 1
L}

)

J
o Gy

Lol

f
it |

Hinh 24. 84 db tinh khung

Véi khung cd ba nhip trd lén, khi tinh v6i cde tai trong thAng ddng hoac tai trong
ngang dat cue bd vao cft {nhu lue ham}, ¢d the hd qua chuyé€n vi ngang cia dinh cét.

2. Tinh néi Iyc khung

Khung duagc giai iAn iugt v6i mdi loai tai trong riéng ré da xét § trén, dung cac
phudng phap cda cg hoc két cdu, hodc cdc cng thic tinh sdn, cdc bang s8. Dudi day, gidi
thiéu mot s8 phuong phap tinh thudng diing cho khung ¢d cot bac. D€ tranh nhim l4n,
quy udc dfilu cia mémen udn nhu sau: mdmen duang khi iam cAng thé bén trong chua x4
va cia cdt bién, d8i v6i cot gifta thi 1dy dfu moémen theo cot bién gan nd nhit (cAn chi
0}

a) Tinh khung vdi tdi trong phdn b6 d¥u trén xd ngang
C¢ thé dung phuong phap chuyén vi, 4n s6 1A cdc gde xoay & niit va chuyén vi ngang
cla dinh cdt; chuy€én vi nay, nhu trén da ndi, trong nhidu trutmg hgp cd the bé qua.
Vi du v4i khung mot nhip & hinh 2.5.a do d6i xiing, ta c6 cic goc xoay
i ¥2=¢
Phuong trlnh chinh téc:
Fop + Fip = 0,

trong dd r|, - téng phan luc mémen d cde niit trén cia khung khi xoay gde p = 1;
Typ - tdng momen phan lgc & niat do do tai trong ngoai.
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Quy udc moOmen phan ldc va goc xoay 14 ducng khi nat edt trdai quay theo chigu kim
dong hd, nat cot phai quay ngude chisu kim.

Cho hai nit trén quay gdep = 1 : mAmen udp ¢ hai diu x& ngang (coi nhy thanh tiét
dién khang dai cd hai dau ngam bi quay? la:

. 2EJ,
ﬂlfﬁxd = "_E"“_

Tai dau trén coa cbt, khi ndt trén quay goe ¢ = 1, 8& cd mémen P::f—};"'m.

Viy rip = Mﬁ“' + Mi;m (cha ¥ dau ).
M €O o8 thé tinh cong thic & bang 111 phuy lue 111
r“ béng momen ngam cua dam chju tai phan bé déu tdc ia
gi*
P e

H 12

r
goc xoay nsd: p = aisy

1

Momen cudi cling bang mémen trong hé ¢o ban do géc xeay don vi nhan véi goe ¢
via tim ra, cong voi momen trong hé co ban

M=Mp+M,

Nhu trén da ndi, khi tinh vdi loai t4i trong nay, phai k€ thém momen léch tadm & chd
chuyén tiép truc M = Ve Vi khung khdng cd chuyén vi ngang va dap duge coi 1a citng
vh cung nén mdmen udn trong cbt duge xac dinh ngay theo sg 46 cdt hai dauw ngam,
ding cong thdc g bang I11.2 phu luc.

Vi dg 2.3. Tinh khung mot nhip vdi tai trong phan b déu trén xa ngangqg = 20
kN/m. Nhip khung! = 36m; cét bac 2, = 13.6m, 2, = 5,6m vah = 13,6 + 5,6 = 19,2m,
Bé réng phin trén cét b, = H00mm, phan dudi by = 1250mm.

Ty 58 cac mOmoen quan tinh chon la

=1, = L8 = 4,0

Moémen ¢ diu xA ngangdop = 1

e . 2B 2.E. 45,
M= — = = 0,25 EJ,
! 36

Mémen d cic diu cot de ¢ = 1 xde dinh theo céde ¢dng thde d bang 1.1 phu luc,
Cac tri s0 cua cdng thic:

J, 1

= — -} = )= 7 :
J 1:8
hy 56

g = — = — = (292
i 19,2 -

A=1+au =1+ 0,292 . 7= 3,044;
B=1+a%=1+0292% 7=1597:
=1 +a'u=1+0292% 7=1174;

fl

i

F=)+a'v=1+0202" 7=105]
K=4AC-3B°=4.3044.1,174.3.1,507° = 6,643,
.. ., 4C EJ,
Vﬁy MHH' = “'—F'{—' . —";— = 0,0368 EJ]
i
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Phan luc & dau cotdo p = 1
_ 8B EJ, 6.1,597
Ry, = — : = == T
o K Re 6.643  190,2°

(EJ| = 0,00391E.J, .

Hé sf cia phuong trinh chinh tde
ry; = 025 EJ, + 0,0368 EJ, = 0,2868 E/ ;

N gi* 20.36" .
FlooM Tom o = e = . 2160kN.m =M 7
b 3 12 12 v
o rii} 2160 7531
dc xoay = - et om —— 2= e
Ty 0,2868E.J, |

Y
Mfimen cudi cung:

, R 7531
-Odauxa MM =M o+ Mi? = 0’25'EJE .. 22160 = -277 kNm:
J
1
. o 7531
- (O dau trén cot M,;m = ML e =- T 0,0365E.F, = - 277 kNm.
“

O cac tiét dien kbhac thi tinh bang cach dung tri s6 phan luc
— 7531
EJ,
YAy momen & vai coHt
M =M,+ R, h,=-277+ 29,45 56 = - 112kNm.
Momen ¢ chén b@t
M, =M, + R h=-277 + 2545 . 10,2 = 288kNm.

Bi€u d6 momen cho & hinn 2.5.b

Ménien léch tan chd vaicdt

20 . 36 1,25 - 0,56
2 2

Céac cong thic & bang cho:
(1 -a)[ 3B{1 + a} - 4c ]

= 135kNm.

MUmV.em

(1-0292y13.1.597¢1+0.292y -4 .1,174]

MB = M, = (-135)
K 6,643
= 21,0kNm.
-6() -a) [B - All + @) ] M,
R, = — =
B -
K f1
-6(] - 0,292)[1,597 - 3,044 (1 + 0,292)] {-135)
= . = *}D,ﬁkN

6,643 19.2

Momen tal cdc tiét dién khac:
M- =M, + Ryhy,=215-10,5 56 = .37,3kNm;
MM=M"+M, = 37,3+ 135 = 97,7kNm;
M, =My+ Ry h+M, =215-105.19,2-135 = -45,1kNm.

Bi¢u d6 momen do M, cho & hinh 2.5¢.
Cong vdi bidu d& § hinh 2.5b, dugc bidu do minien cudi cing do tAi trong trén mai
gay ra



M, = -277 + 21,5 = -2555kNm; M = 112 - 37,3 = -149,3kNm;

Mg =-112 + 97,7 = -14,3kNm; M = 288 - 45,1 = 252 9kNm

< b))
} SRR ERENE My Al a7
758 =T

c

§I=.-.mi e n e /ZF
e

7 My 288
c) EI d)
Mg [ e 245 oy 2522
A 8 = ] | o
A =149,

[l

, A
]
A n ZANE N
A >, 4
. Ca " ey

A M, +51 2529
finh 2.5 Hinh cho vi dy 2.3

b} Tinh Khung vdi mimen cdu truc

Khung dugce tinh dong thai vdi cac mémen M va M ___
Vdi so 40 xa ngang la edng vo cung, an 88 theo phuong phap chuyén vi la chuyén vi

dat d hai cdt Ao cau truc.

ngang cua nit trén:
_ roh o+ Flp = 0,
trong d6 r|, - phan luc d trong lien két dat thém, do chuyén vi nit trén bang 1, Mip -
phéan lue d lién két do do tai trong.
Dé xacdinh r,, P cang dung cac cdng thic & bang
Mémen k&t qua:

II1.2 phu iuc i,

M=ﬁ&+MP

Trinh tu tinh todn xem vidy 2.4.
Vi du 2.4. Tinh khung cta vidu 23 véi D, = 2840kN; D .

2.1).

= 890KN(lay tit vi du

Vé hi€u d6 momen do chuyén vi ndt trén A = 1. Dung céng thic cua bang 111.2:
.. OB EJ, 6.1,697 E.J, ES,
MH = . n o ome -, = 1,442 =
K h- 6,643 la h=
v -12A ], -12 . 3,044 EJ, EJ,
R = T = e v T3 = ~5,4gg T
K i 6,643 h h

(chiéu duong cda moémen J8y theo hinh v& cia bang, cdng trung vdi qui udec da chon

vé dau 2ia momen udn cua ¢Ot trail.
Miomen tai cAc tiét dién khac:

— — _ EJ, EJ, EJ,
M= M, + R, h, = 1,442 — 5499, 2 56=-0,162 - |
' - he . h* h*

— e EJ, EJ, EJ,
M, =M,+ HRzh =1442 ——-5,499 - h = -4,057 —
' h* .- h h*
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O cot phai, cdc trf s6 mamen bang nhu vay, nhung khdc d&u vi phan d&f xing.
Phan Ide trong lién két thém la:
E.J, EJ,
re, W ZHH =-2.51499 ;ﬁ = - 10,998 v

(dau tru (-} cia phin luc qui udc 1a chiéu phan lyc ngude vdi chigdu chuyé&n vi, nghia 13
tit phai sang trai).

Momen jéch tam do ciu truc (gan ding e =b /24
M =D . ew 2840, }-12—5 = 1775kNm;

Mak miax 2

min FH

1,25
M o= D .em&gﬂ.—-é—m = DHGkNn:.

Vé bi¢u d6 mdmen do M M _ trong hé co bén (Co thé& dung két qua da tinh vdi

max® nun
M dvidyu23¢h2-5ch nhanvoi hésGtyle -M M va-M_ M,
M 1775 M 5506
. M = . =.13,148;, - 27 =, L = .4118
M, 135 M, 135

Tu dé, momen & cdt trai:
Mg = (-13,148) . 21,5 = -282,7 kNm; M'{hl z (13,148 1-37.3% = + 190.4 kNm;
M0 = (13348977 = -1284.6 XNsy; M = (-13,1481. £-45.13 = 593.0 kKN
Phanlye R, = (-13,148) (-10,5) = 138 kN.
O cot phai:
Mp. = (-4,118) . 21,5 = -88,5 kNm; M. = 4,118 (-37,3) = 153,6 kNm;
ML = (-4,118) . (977T) = -402.3 kNm; M. = (-4,118) (-45,11 = 185,7 kNm.
Phan luc Rp. = (-4,118 . 110,5) = 432 kN, daucua R, 14 tru vi nd nguge chigy vai
Ry
Phan {yc trong Hén két théem:
’ rip =Ry + R = 138-432 = 948 kN.
Chuyén vi dn s6;

a

r i 04,8 A-
A=- el ; , =1655. —
Py -10,998EJ i EJ,

Il

Nhan bi€u d6 mémen don vi véi tri A nay rdi coOng v bidu dd momen trong hé co
bando M _ M .  dudge k&t qui can ting,

max? men?

Cot trdi:
EJ h*
M, = 1,442 — % 165,60 — -282,7 =-93,7kNm;
e EJE
1 Ef,-"1 hg
M~ =-0162 —- .165,5 + 490.4 = 463, 6kNm;
' T Et};
g BT R®
M{-. = - 0,162,,——2~ L1655 — 212846 = -1311,4kNm;
h o B
EJI Iz‘f
M = -4 057 — 3,0 = « T8 4kNm.
h* E.J

Lam tuong tu nhu viy voi cot phﬁl Biéu d& mémen cudi cung v& ¢ hinh 2.6e. Luc cat
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dugc suy ra tif bi€u d6 moémen. Luc doc gay bai D, D_. chicé trong phan dudi cot.
£,
p=A M = 42 =
H Mg 14 At b b) Mg Mg L
o) 8 7 — 8 3 N na o
ﬁ% ff m2 M: Mjr M. ‘!7,&%! T Mmin
— . \ f
: p— r E 7
My=-4,057 M4 My’
o Mg — Mg’

i
@
<

Hinh 2.6, Hinh cho vi du 24. Gidi khung véi mémen ciu tryc
¢) Tinh khung voi luc ham ngang T

Luc T dat & cao trinh dam ham cta mét trong hai cot do cau truc. Chiéu luc cd thé
huéng sang trai hoac sang phai, do dé ndi luc ctia khung luén ¢ dau duong (+) hoac am
(-); ddu (+) Wng véi moét chidu, ddu (-) ing vai chiéu kia.

Trinh tu tinh
toan cing giébng
nhu khi tinh vé&i
M. M. Bitu
dé6 moémen do
chuyén vi A = 1,
biéu dé6 moémen é
trong hé co ban
va biéu dé6 mémen
cudi cung duge vé

b)

Frrrr

&)
& hinh 2.74a, b, c.
~d) Su lam viéc khong gian ciia khung b
Khi tinh %
khung vd&i tai / :
trong cau truc éL =
{Mmax’ Mmm va _ 7T
T}v co thg xét su Hinh 2.7. Tinh khung voi Idc ham ngang cua céu truc

lam viéc khong

gian cta khung.

Nh& ¢6 hé gidng doc & canh du6i dan hoac nhd mai cing (mai bétong co6t thép dic toan
khéi hoac 14p ghép tif cac tdm mai cd 16n) ma tai trong cuc bo dat vao mét khung sé
truyén sang cac khung lan can, nho dé ma chuyén vi ngang giam di. Xét su lam viéc
khong gian cia khung  bang cach nhan hé s6 khong gian «, vao chuyén vi A tinh
duoc tit phuong trinh chinh tac.

Truong hgp nha c¢é mai cing, hé 3‘6 Ao duge tinh bang cong thic:

1 a,"
al‘i avl E {_" + L_ﬂ }1

& m R 2Ya°
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trong dd n- 56 khung trong mot khéi nhigt do, duge lien hé nhau bing mai cing; a, -
khoang cach giva hai khung déi xdng nhau qua truc gitta cda khdi nhiét dé ie Ia
khoang cach ldn nhat, @, 14 khoang céch hai khung sdt bién); m - hé s6 xét sit bi€n dang
caa mdi cing, m = 0,9 dai véi nha mat nhip eo ¢la trdi doe; m = 0,95 d4i vdi nha hai va
ba nhip cd cda trdi hoac nha mot nhip khoéng cita troi.

f - tinh bing cong thuc

E PCTTEHK
,.Ec_......._.

i R

B =

Vi du 2.5. Xdc dinh hé 86 khong gian clia nha ¢ mat biang bs tri khung nhu hinh 2.8,
Cau tryced trisb nhud vidu2.1va2 4.
58 khungn = 12, |

= 4550 + 580}
3= E. = = = [,91
D* 2840 : 1,2

NMIAx

Hé =8 khong gian

<

i a,”
a, == { — + } =
o n Zzaiz
1,91 1 1084 |
- — + ¥ L3 5 " T - =
0,9 12 212° + 36° + 60° + 84" + 108° + 132
= 2,122 (0,083 + 0,142} = 0477
Né&u trong vi du 2.4, ta dung hé s6 khéng gian thi két qua nhu sau:
A* e
Chuyén viA, = Aq, , =16565. — .0,477 = 7894 -
B b EJ, EJ,
Ménmen tai cac tiét dién cdt
EJ, A*
Mp=1442 . — 7894 — -2827 =-.168,9kNm v.y...
e EJl
e) Tinh khung v tdi trong gid
Cing theo trinh tu @, =412 71
nhu tinh vdi mémen f:‘ﬁu - . @ = 108 17 | )
Eh,ay”l;loailﬁ ham. DuEg ke &y = G4 17 | "I
iai biéu do M cho chuyén I— T —% ¥ —Ff~I—Z —1—1 —TI—L—T —
vi A = | gAy ra trong hé k
¢d ban va di cd ry;. &
Vé biédu 45 mémen do .
4, q° ghy ra trong hé ca T4 i3I I3 3F 3 —F —F I I
ban biing cong thic bang g = | 1277
IH-2 phy lue ¢th.2.9 a). 5T L
O cHt trai, sau khi . I¢ = 50 m .

tinh duge M, R, tinh
tisp mdmen tai cdc ti&t /i 2.8 BE tri khung ding tinh hé s8 khéng gian cyg (ding cho vi du 2.8)
dien khac



+
[

gh,
M.=M,+ R;h, - > :

qh:
flv‘fﬂ = MH + RHJ"I = mmee—
2
O cOt phai, cac tri s6 momen, phan luc dude suy tir ciac trj s6 tuong dng & cot trai
bAng cAch nhan voi hé s8 chuyén ¢ /g.
My My

a;
I'.?
ffinkh 29 Tinh vdi tai trong gid

Phan luc trnng lién k&t thém:
=Ry + R’y + W.
Chuyén vi A = rl ,fr“ Nhéan A voi M roi cong voi mémen trong hé co ban, ta dude
bi€u d8 mémen cudi cung (h.2.9h}. Luc cAt duoc suy ra tif cdc tai trong va phan luc.

Khi gic thdi tir phai sang trai, bi€u do momen s& la bidu do cua hinh 2.9b lat lai. theo
ki¢u déi xdng mat gudng.

EEEENEN
= l‘.,
b..
n&\"'
'L
T
. [w
ﬂ%ﬁ
.
X

§2.3. Xac¢ dinh ndi luc tinh toan

Sau khi tinh xong khung (tinh duge M. N, @ tai céc ti&t dién) véi tiing loai tai trong,
tién hanh t8 hgp cdc tai trong mot cach bat Igi nhdt d6 xac dinh dude cac néi lvc tinh
toan ma chon tiét dién khung.

Noi lvc doc N trong cdt duge xdac dinh nhu la khi dan lian k&t khdp vasi e6t, nhu vay
chi ciin don tai trong ding vé cot mot cach binh thudng. {Viec xac dinh N bAng cach giai
khung cdng, mat nhiéu cong ma két qua sai khac khéng qua 1%). Phan cét trén chiu 4,
A’ (hoac V, V"), phan cot dudi chiu théem D, G, va trong lugng tudng treo néu cd.

Cac két qua gidi khung duge ghi vao badng ndi hue. Véi moi cot, xét bén tiét dién tiéu
bi€u; tai moéi tiét dién ghi tri s6 M, N do méi loai tai trong gay ra, riéng tidt dién A sat
mong thi ghi thém luc cat @. Cac tri sd M, N, @ cua mébi tai trong (trir trong lugng ban
than) dugc ghi lam hai dong: déng trén ghi tri s6 dung, dung cho té hop co ban 1 <hé s6
td hop bang 1); dong dudi ghi tri s6 nhan voi 0,9 dung cho té hop cd ban 2 (hé s t8 hop
0,9).

MAu bAng noi luc ¢d thd tham khao nhu bang 2.1.

Dya vao bang noi luc, ti€n hanh td hgp tai trong. D81 vdi nha cong nghiép, thong
thutng xét hai loai t& hgp tai trong: t8 hop cd ban 1, gbm tai trong thuding xuyén va mot
tai trong tam thdi; t§ hop co ban 2 gdm tai trong thudng xuyén va nhidu tai trong tam
thai v3i hé s6 0,9,

Tai méi ti€t dién cot, can tim ba t8 hop tai trong sau:

- T hop gay mémen duong 16n nhat M"mﬂx va lue nén tudng dng;

- T8 hop gay mdmen 1dn nhat vdi ddu am M’ .. valuc nén tuong ing;

- T8 hop gay luc nén 16n nhat N va tri s8 tuong dng M hoac M™. V4i t8 hop thit ba
nay, c".sf_m chu ¥ [a nhiéu tai trong khong giy thém N nhung ¢d gay M (nhu gid, luc ham)
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thi cling cin k& thém vao ¢6t sao cha cung v6i tri s6 N
nhat.

Khi t8 hgp tai trong, can theo cdc nguyén tie sau:

- 'TAi trong thudng xuyén Judn ludn dugc k€ dén trong moi trudng hop, khéng ké dfu
thé nao.

- Khong th€ dong thoi ldy ca hai tai trong 3 va 4 (hoac 5 va 6, hoac 7 va 8) cling mdt
tic vi da cd D . & bén trai tat khong thé dong thdi cd D ., 9 bén phai; d4 cd gid trai thy
thai gid phai. Chi duge chon mot trong hai dong 3 hoac 4 (5 hoic 6; 7 hoac 8):

- Khi da ké luc ham T, 4t phai k& luc ding 2 o P i Do diéu kidn Jam viée thuc ¢&
cia céu truc, fve hdm T cd thé coi dat vao cdt nay hay cit kia di trén cot oo D .. hay
D i chi khong phai T cht dat vao 6t ¢d D nhu thuting quan niém. Lue T <6 thé
thay ddi chiéu nén cae tri s& noi luc sé mang ddu (+). Do tinh chat nay ma khi di xét tai
trong cau truc D 14t ludn ludn cong thém tédi trong T vl £ri 56 momen 56 ludn tang thém.

MAu bang t3 hgp noi luc (bang 2.2) lap theo bang noi luc (bang 2.1). Tai mdi & cia
bang, cd ghi ré s6 thni tu cia cdce LAl trong diing trong t6 hgp dé tién tinh todn, ki€m tra.
Co mét s6 6 d€ trang, vi du & Ung vgi cap N, M.}, vi cap nay khang x4t hién,

Vi du 2.6 Dia vao bAng ngi lue (bang 2.1}, xac dinh cap noi lve M N, tai diét dién

maxt

cd duge M tuong dng ion

niax?

A.

T6 hgp co ban 1: duge chon gbm tai trong thuéng xuyén (1), ciu truc D_ .. bén phai
(4),lue ham v3i ddu (+} dat vao cat trai (51, tat cd déu ldy tri s6 d dong trén, Ung véi hé
s6 t6 hop bang 1)

M_ .. =d492]1 + 430,0 + 479,0 = 1401, kNm; N = 927 + 912 = [839kN.

My
T8 hop co bdn 2: gdm céc tdi trong cia 18 hdp oo ban ] thém tai trong tam thoi trén
mdi {2) va gid tu phai sang (8); moi tai trong tam thai (23, (4), (5), (8) déu lay tri sd &
dong thd hai, ding vai hé s6 18 hop 0,9:

M, =4921 + 3870 + 431,1 + 1892 + 1121,4 = 2620,8kNm

mAX

N = 927 + 226,8 + 820,58 = 1974,6kN

Céc két qua nay duge ghi vao cac 6 tuong dng ciia bang t6 hep ndi luc. Cédc 8 con lai
dugce tinh toan tugng tu.

Tiét digén cdt ducac chon theo cac cap noi luc bat Igi nhie ghi trong bang t8 hop. Trong
nhizu trudng hop, khd cd thé nhan ra ngay duvc cap o6 lue bat loi, vi du d&i vai cot
dudi 0 bang, cd tai 13 cap noi lue tinh toan (bay cap cta t8 hop cd ban 1, sdu cap cia td
hgp ca ban 2).-M6t cach chon don gian la tinh phdc luc doc trong nhanh gay bai méi cap
M, N, dung cong thiic gin ding sau;

M N
anuinh - _.-‘1_ + _'E

Cép nao gay N . . 1dn {4 cap dung d€ tinh todn. Cat dac hoac tist dién d&i x(ng thi
chl cin mét cap noi lye. Cot réng hoac cot khéng d6i xing thi phai chon hai cap voi M
khdc ddu nhau dé giy ndi iuc idn cho titng nhanh. Trong ditu kién xay dung d nude ta,
tai trong gid 1én ma céu truc thudong nhd, nén hiu hét cae trudng hop tinh toan la thude
6 hgp co ban 2.

O bang t3 hop nol buc néu ra lam vi du § day, cde cap noi luc d€ chon tigt dién cot
duge dong khung.

D€ tinh dan va tinh buldng neo chén cét, sé dung cde t6 hop ndi hue khac chua ghi
trong bing nay. Cédch xdc dinh s8 trinh bay trong cdc chuong 3 va 4.
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Bdnyg 2.2. Bdng t6 hop ndiiye

Tidt | Noi T8 hop &0 ban 1 T8 hdp cd ban 2
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dign Tl WO NOM may oY rmax M M max, Nl Moy Nerpx o M
Mt M Mt M
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8 M - 07,0 - -9 — " 15358
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CHUONG 3

THIET KE cOT

§3.1. Xac dinh chiéu dai tinh toan cua cot

Trong khung nha, cét iién k& vai mdng d dauw dudi va vai rsong ngang {dan hoac
dam) 4 dau tvén. Céc lién két nay cd thé 1a lidn két cing (ngAm?} hoac lien két khdp.
Trén cing mot dau cdt, lién két cd the khac nhau theo cac phuong.

Trong khung, e6t chiu nén léch tam (nén-uén) dude kiém tra vé 6u dinh trong va
ngoai miat phang khung ¢ho rigng tiing phan 4t va choe toap cot.

1. Chieun dai tinh toan trong mat phiing khung

a) Vdi cot 6 1iét dién khong di'i

Vai oot cd tiét dién kKhong déi. diau trén lién ket ngam dan héi vdi xi ngang, diu dudi
lién két vai mdng theo cac so d6 khdc nhau, chidu dai tinh todn trong mat phing khung
cta cdt [ lay nhu sau

{ = uf, (3.1}

1)
Lrong dd /- chitu dai hink hoc cda cot, tinh £ mat mdng dén mép dudi x4 ngang, # - ho
36 qui d6i chiéu dai tinh todn 18y theo bang 3.1., phu thude i s6 d6 eing don vi gita x4
va ot K,

K = N ;1m, e 0T ;LH{J[mr’h'}
ddayd ; L; Joopr 7t - mOMen qudn tinh $i8t dién va chidu dii ian huct cba xa va cot
Khi x4 ngang lién két Khdp vai odt thy trong badng 3.1 hé 56 K 14y bang ().

Benge 3.1, Hé n8 ¢ o8 xéc dimh chidu dii tinh todn trong mét phéng khung cda ¢t 1idt didn khGng
d&i cim khung mEt tmg ¢ 6 fidn kit ngdm Adn RB3: & dilu t28n

Tei $6 ¢t khi K ~ 1 airg sy DANG
Lién k&t dau

dudi ¢t vdi mong 0 0.2 n.a 0.5 E 2 3 =Y,
Cung 2 15 14 128 116 108 106 1
Khop . 342 0D 283 2.33 217 | 2n 2

b) Véi cbt bic
Vai eot bie cua khung nha eong nghiép mét tang od lign két ngaw vai mong, chidu
dai tinh todn trong mat phang khung cia edt duge xdc dinh riéng 6 cho tiing phan cot,
cho phan ¢dt dudi L=t 1y (3.2}
cho phan cbt trén Lo, = >R, (3.3

Cac hé 86 i1, 45 phy thude vao 50 do lien két 8 hai dau 6t va dac dieém cda taj trong
tac dung iém cOL
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Gia tri hé 6 1, cho phan cdt dudi ldy phu thude vao ti {& d6 cling dan vi cda céc phin
(doan cHt)
| K| =it = Wyh h) = (IS0 h)
vathong s8 ¢, = (hfh)Vd iGTm),
trong dé of,, J, va i, it - mémen quan tinh cda tiét dién va chigu daf cda doan cot duéi
vt doan ¢t trén ; si- ti s0 luc nén tinh todn trong phan cat dudi va phan et trén,

m = (NN

Vdi khung mot nhip, khi dinh cét lién k&t khdp vé6i dan ngang thi dinh cot coi nhu tu
do, #t, 14y theo gia tri cho trong bang II.6a phu luc IT; Khi dinh cot Tian két cing vdi dan
ngang thi coi nhu dinh eft khdng quay duge ingam trugt), y, 18y theo gia tri trong bang
1%.6b, phu lue 11,

Vdi khung nhi2u nhip, dan lién k&t khép véi ¢ot thi dinh cdt coi nhu tya khop ¢
dinh; khi dan lién k&t cdng véi cdt thi coi nhu dinh ¢ot bi ngam cing (khdng quay va
khong di chuyéni. Trong hai trudng hop nay, hé 58 j¢, xac dinh theo cong thic

iy = \/iu ijz + f f‘i {m - 1tiim, {3.4}
trong dd st,,- hé $6 chiéu dai tinh todn trong mat phang khung cua phan eft dudi khi
P = 0;5- hé =8 chiéu daitinh todn trong mar phang khung cha phan ¢t dudi khi
£, = 0 dday P, P,- le tap trung dat tal dinh doan ¢dt dudi, dinh doan cbt trén.

Gid tr} g, g, Hy theo bang [1.7a, phu luc 11 khi cot ¢6 dau trén lién két véi rudng
ngang: lay theo bang 11.7b phu luc 11 khi ot ¢6 ddu trén lien k&t ngadm cing voi ruting
ngang

H¢ 56 chigu daj tinh todn cia phan cét trén ., trong moi trudng hep dugc xac dinh
theo cadng thic '

ty = {a JC ) =3, (3.5)
Trong nhung trudng hop thdéa mén digu kién:
(hih )< 06vaiN /N =23
cd the [&y trisd u,, u, theo bang 3.2.

Bing 3.2, np £8 zhidy dii tinh toén {{y, l{> cln ebt mot biie khung nhd c&dng nghiép mbt thng khi
{14hq) = 0,8 v} {N\‘Wa} =13

i’f1
Cach lién két & dau cdt #Ho
03 = (foify) 2 07 Q1= ol Z 005

1. DAu ty do {khung mét nhip,

dAn lign k&t khdp vai cht) 25 3 3
2. Diu khéing quay duoc {khung

mdi nhyp. dan 4én két clng

vdi et} 2 2 |
3. DAu ta khdp ¢é dinh (khung

nhiéu nhip, dan iién k&t Khop 16 2 . 25

vii cit) -
4. [28u ngam ¢d dinh (khung nhigy

nhip. dan lién k&L ciing voi ¢Bt) : 12 15 2
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2. Chidu dai tioh toan ngodi mit phing khung

Chigu dai tinh todn npodl mat phdng khung cda ¢t (hode cia mdi doan coL} Ey‘;gy
bhng khodng cach giita che di€m cf dinh cot, khdng cho cdt chuy&n vi theo phudng ngoai
mi#it phang khung. D8i v6i phin ¢t duéi, dd [a khodng cdch tit bdn d& chin c6t (mat trén
mdng) dén chd tua cha ddm cdu truc (mép trén vai cdt): by = hy. (36)

D&t val phiin et trén, 21 1a khoadng cdich ti mat trén dAm him d&n he gigng doc
canh dudi dan: :

by = A= By (3.7)

trong dd £, ,~ chiéu cao dam ciu truc.

§3.2. Thidt k@ tiét dign cdt
1. Xie dinh ndi lyc tinh toan cua ik

Nai luc tinh todn cla cdt (hoac cla phin cgt) duge 18y tit két qud giadl ndi luc khung
va bang t8 hgp noi lvc cot. Tri s6 M, N, @ trong bang 16 hgp ndi ye [ cae gia tri ndi Iue
¢ mo6t sO tigt dién dae trung do cac trubng hop tAi trong bat igi giy ra. D8 chon tiét dién
mdi phAn cHt. cAn phai tim cde cAp ndi ide nguy hidm nhét tuong dng véi ting phan
(doan) cit,

Vi doan ¢t oo tist dien d8i xdng thi cap ndf lue nguy hi€m nhit 13 16 hop ¢ mbmen
uln véi ir] s& tuydt A8t Iom nhdt (dju Am hoac daw dvong) va hue dee tuong ﬁng Khi do
iac doc {gn nhét trong méi nhdnh bién ia

N, = (M/h )+ (N /2) (3.8)

Vai doan cat ¢co .t:ét dién khéng d6i xdng {cot dudi dac hode rbng) ¢@ co hai cap ndi
lve nguy hidm {mébi cap cho mot nhanh}. D& tim néi fye nguy hi€m nay, ¢in tinh gan
dang lyc doe trong titng nhanh theo eéng thic

N = (M k) + (N /2) {3.9)
Nopy = (M7 + (N, ;‘23 {8.10;

trongdd N, N, ., N, - luc doc nguy hiém trong mai nhanh ( vai cot ¢ tidt dién dai
xudng), trong nhanL phai, nhanh trai {vai cft od ti€t dién khong ddi xing); M, Nm- cap
noi lue c6 mémen am lon nhat va Juc doc tuong ung; M*, N, - c4p néi lyc cé mémen
duong idn nhat vi lyc doc tuong dng; 2 - khodng cach trong tam cda hal nhanh, Trong
cac phép tinh 50 by, gan dung ldy 4, bang chiéu cao tigt dién cot &.

Trong cac cong thie trén, khong JAy ddu béan théin cia M va N. Cap nao cho N 16n
s& 14 cap dung d& tinh todn tidt dién ¢oL.

Can fuu ¥ rang luc nén N, trén day duge [dy ti bang td hap néi [ue theo cac gid tri
M;;M va M : gia tri N, nay chua ké dén trong lugng ban thén cua cit (hodc cha
doan cit). Vi vy khi chon tigt dién mdi phan cot cAn k€ thém trong lugng ban than cia
cot {hoac dogn cft). G, coi nhu maf idc tap trung dat tai trong tAm 38 dién dinh cha
mdi doan <ot

nh.p

Hh 1

G, =gk, (3.11)
‘trong dc} g.- trong lugng m&i mét dai ot thoae doan eot),
© g, =[ INIKR )] yy, daN/m, (3.12)

Er diy Y'N- luc nén l6n nhat trong mdi doan cot khi chua ké dén trong lugng ban thin

o (SN chinh la gia tri N, idy trong bang t6 hgp néi ive); K- he 56 ké dén 4nh hudng
cua mdmen {am tang tigt dién cot; 14y bang (0,25 + 0,3) -:161 vOi ¢ot trén; bang (0,4
0,5) d6i vai eft dugi; B- cddng dd tmh todn cia vat licu thép iam cot; y- hé 56 cdu tao,
t'rc:-ng lugng cdc chi Liét lém tang tiét dién cot, Jdy bang (1.4 + 1,8% v - treng lugng riéng
cta thép bang 7850daN/m>; % - chidu dai dean ¢$t thoac chitu dai ph#an citl.
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2. Thiét k£ tiét dién cit trén_

a) Hink dang va cdc yéu ciu cdu tao tiét dién

Ti€t dién cot trén cd dang chit 7, d8i xing theo cé hai phuong. Hinh dang nay don
gidn cho ché tao, dé phi hgp vdi cdc yéu ciu kidn trdc va thuin tién trong viéc lién k&t
vdi cac két cdu khac. Trudng hdp cot cd chigu cac nhé, luc nén nho nén chon thép hinh
¢an dang chii I. Trong kha nhiéu trudng hgp, tiét dién cdt trén thufmg dugc cfu tao ti ba
.ban thép; gial phap nay, thuin tién chg viée tac ra mét tiét dién o6 dn dinh déu theo ca hai
phuong bdi vi ¢d thé digu chinh b2 day cdc ban thép va bé réng ban canh theo ty lé mﬂng
muon.

x

—Y TT S
T j Y J- o
! 3
laﬁh Y PRI - Y
.
X
N L
1 i

&

ez
‘F".\__"‘l/""’

!
_-'-E-.. -

by

titnh 3.1, CAc loai tiét dién thudng ding cho cdt trén

Chiéu cao tiét dién A chinh la &, da chon trudc nhu trong chuong 1.

Cl.cu day bdn bung 4, nén chon véo khodng (1/70 + 1/1003A. D& dam bao diéu kién
6n dinh cuc bo eda ban bung (khéng can dat cac sudn ngang gia cé ban bung) va thoa
man cac yéu cau chéng gi khong nén chon 3\, qQua nho. Vai c6t phai do dan dd kéo, khong
nén chon 4, nhé hon 8mm; vai ¢4t khéng phai dd dan do keo khong nén chon 4, nhd hon
6mm.

Chigu rong ban canh &, chon trudc theo digu kién bao dam &n dinh ngoai mat phing
khung. Nén chon

b, = (1/20 + 1/30),
va chon sao cho d6 manh ngoai mat phdng khung cua cét vao khoang (40 + 60).
Chiéu day ban cdnh 4 chon theo digu kién 8n dinh cuc hd cha ban cénh, sao cho ti sd
chiéu dai ty do clia ban canh b, = (b_ - 8, }/2 va chiBu ddy &_ khéng vugt qué gia tri gidi
han [& /4] ghi 6 bAng 3.3.

Bidng 3.3. 1)8 minh gidi han cia phlin nha ra cia cénh c6t (trudng hop cénh khéng vidn mép)

Hinh thdc tiét dign (66/0 Junios = A <

Dang chd T | (036 + DUIVE/R

Thép hinh dap nguéi (trd ti€t dién dang chd [
va dang thép géc khdng déu canh) {035 + COTAWVEIR

Thép hinh dap dang chd [ va dang thép
gt khéng dBu canh (038 + COBLWVE/R

Khi d6 manh qui udcd < 0,814y A = 0,8: khiA > 41dy 1 = 4, 1 = AVR/E,
vdi R, E- cudng dé va modun dan héi cda vat lidu cot.
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. .. ~
Gp Chon 1550 5.

Torae W et o ho dinh ra kich thude tiét dién theo phuong phap sau:
S BT e i phitn finh khang 43 ed eip n61 iye nguy hidm nhat cho doan ont (M,

porinn do b tam o = MIN

“tnoend o cinh dAang e dion dia chon trude va dace didm tae dung oda $Al frong;
detie v by a3 bang TE A phy lue L so b6 gid thiét hé s6 anh hudng hinh dang tiét
dién rl m’rnw heip efl trén o6 dang tiét dién chd H va mat phdng tic dung mamen
iriing vii mat phang bung cor. gia thiét 4 = 1,25,
- icén tich yéu cBu eia tiét dien so bd tinh theo céng thie gan ding

E\?— " F
A m—- [ 1,25 +422~28 — ], (3.13)
A £ Al

+

AL
Y
[

trong do A- chigu cao ti6t dién, v- hé 56 digu kién lam viée cua eot.

- Dya vio cde qui dinh vé cdu tao,
dn dinh ra cdc kich thude b, 6, Ay, 0,
va dieén tich tiégt dién A. Dién tich A
nay co thé sat khiac chit it so vdi Ay
vita tinh trén.

o S

(n]

__]f‘_m...:lc.“
1

¢} Ki€m rra tiff dién dG chon =
Cat trén lam vibe chiu nén léch tam Y
(nén-von), tiét dién cbf can théa man
cac digu kién vé& bén, v& 6n dinh tdng l
thé va 6n dinh cuc bo, D& ki€m tra, —fm N 1 i
phdi tinh lai chinh xdc¢ cac dai luang &; | A L) da
e WA L i A i
sat theo tiét dién viia chon:

- Cac dac trung hinh hoc cla tiét
cfién cht:
Dién tich tidt dien: A = 8.4, + ffinfr 3.} Tidt dign c&t trén
2.6,
anen quan tinh cta ti¢t dién;
o= O, 112) +21 15,8 Y12) + a3 b 1, J, = 128 5 3121 + thy &, *12),
Ban kinh qudn tinh: = V.J fA; r = VT A,
Mémen chong uén W, o= 2J

- DB manh va db manh qui usc cua ook
A, = f\frk,ﬂ. = A VYR/E,
A = i i H VREE,

»

- Do Iéch tam tvong déi m va d-:;- féch tinh déi m,:

JW_ véi A 14 dien tich tiet dién nguyén. Tii m va 4, theo hudng dan & bang

IT. 4 phu luch[I tinh duge hé s6 Anh hudng hinh dang tiét dien 5.

Tinh m| = ym,

- Kiém tra v& bén, chi tién hanh khi tiét dién cd giam yé&u nhitu (khi cét cd 16i dj
xuy€n qua bung hodc khi m, > 20, theo l:!rfmg thae:

g = (NIA,) * M0y < Ry, (3.14)

trong do N, M - tri 6 luc doc vA mdmen udn tinh todn: ¥- khodng cdch tir truc x dén tho

ki€m tra ichinh la dén mép tidt dien), v = /2 vdi tiét dien déi xdng; A J - dién tich

tiet dién thu hep va momen quan tinh cua tigt dign thu hep déi véi truc trong tAm x-x.
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. Kiém tra do &8n dinh tény thé cua cot:

Khi m < 20, ¢t bi pha hoaj ve 6n dinh. Kha nang &n dinh cua eot nén léch ram
(nén-udn} khong chi phu thude vao dé manh ma cdn chiu Anh hudng ctia hinh dang tist
dién va cia momen udn d mdt hodc cd hai mat phang chua hai true chinh cta tict dién
ciit,

On dinh trong mat phang kbung cia cot duge ki€m tra theo cong thuc:

g, = Nitp A ) = iy, (3. 151
trong dd ¢,,- hé 6 udn doc cia cdu kién dac chiu nén léch tam, tra bang I1.2 phu lue 17,
phu thude vao do léch tam tinh d8i m, va dé manh qui ude A, via tinh d trén; A,,,- dién
tich i€t dién nguyén cia i
My M D& ki€m tra &n dinh tdng thé ngoal mat phang
o khung cia cdt, ¢én tinh tr] 56 momen M la gia tri lon
M

s

han trong hai gia tri mémen & 1:3 doan cot (h.$.3)
S - M=M,+M, - M3 (316

R = trong 48 M, M, momen jdn nh&t J mot dau vi
e momen tuognging d dan kia cua doan cdt, lay vai
\ cung mdét t3 hgp tai trong va gilt ding ddu cua no.
&

= Mét trong hai tri s M, M, dudc lay trong bang to
1 hap noi hic; tri s6 kia dude tinh ra theo s86 thd ty tai
My’ My trong da ldy dé cd dudgc tri 56 thd nh4t. Gia tri
momen qui ude M’ diung de kiém: tra n dinh ngoai
miat phang khung la gia tri lén nhdt trong ba tri s8

fitnh 2.4 Tinh M 0 phin ba doan cét
M, M /2 va M,/2, nghia la
M’"—“max{M M, /2 M2, {3.17)

On dinh t8ng thé & ngoai miit phang khung cla ot {tinh todn theo truc y-y duge
ki€m fra theo cong thiic

gy = Nx(Cg?\'Ang‘J < Ry, (3.18)
trong 46 ¢, - hé 56 uén doc doi voi true y-y cua tigi dién cot, tra bang I1.1 phu lue I, phu
thuge vao dé manh A, = I /r.; C- hé 54 ké dén anh hudng cia mémen udn (M) va hinh
dang tiét dién dai vai 8n dinh cla cot theo phuang vuang gdc vai mat phiang udn
{phuong ngoai mat phang khung}. Hé 93 C dugc x4e dinh phu sau:
Tinh d6 1éch tam tuong 46i nt, theo M’
m,=elp = (M’.e"N,l.f"fofAng )

Khi m =5 C=pil + am) o a)
< va A xAc dinh theo bang 11.5 phu lyc IL
Khim =10 C= /1 +myip, {bi

¢, hé s6 on dinh téng thé cia ddm khi cinh nén co tit hai diém 6 két trd ién, ¢, 14y

theo tiéu chudn thiét k& trong cdc 80 tay thiét ké (cho dam),
Khi 5 <m < 10 C=C2-0,2m)H + C,(02m - 1)

¢ day Cq tinh theo {(a) vai m, = 5; C,, tinh theo (b} vdim = 10

Khi kiém tra theo disa kién cudng do, disu kién du dinh trong va ngoai méat phang
khung cua cOt ma cdc gia tri Ung sudt o, o, o, khac xa sp vai Ry thi phai digdu chinh lai
tict dién, nhung khéng duce thay ddi chidu cao tiét dién k, v& phai bdo dam digu kién On
dinh cyc b clia bdn céch, ban bung cot. Sau khi didu chinh eong vigc tinh todn lap lai ti
ddu phin ¢} theo trinh ty da néu 4 trén.

- Kiém tra 6n dinh cuc bb:
On dinh cuc bd cia ban canh c6t phadi duge théa man ngay tit khi cdu tao tiét dién
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ban ddu. Nghia la céin kh6ng ch€ sao cho ti $3 chigu dai ty do cua bén cdnh & va chiéu
day ban canh & khong vuot qua gia tri cho § bang 3.3.

On dinh cuc bs cda ban bung c6t chiu nén léch tAm khong chi phy thude vae do manh
ctua cdt, vat liéu cét, hinh ding tigt dién cot nhu cot nén ding tdm nid con phu thude vao
dd léch tAm tuong ddi m va hé 5§ dac trung phan bd ¢ng sudt phap tréo ban bung

a = {g - 0,0, _
N M | N M

- X X
trongdd o= — + ¥; o, =— -

A f A J

X X

Y

-¥- khodng-cach tlt trac trong t4m x - x dén thd mép chiu nén nhiéu cda ban bung;
¥;- khodng cach U truc trong tan: x - x dén thd mép chiu nén it (hoac kéo} cia ban bung.
“Viée ki€m tra 6n dinh cuc bé cia ban bung cot tién hanh bang cdch tinh ti 56 A,/
thue t& va kiém tra theo diéu kién:
hpfoy = R0, 1. (3.1

Tiso { £,/0, 1 dude xac dinh theo cac trudng hop sau:

Trudng hgp cot ¢d kha nang chiu luc duge xde dinh theo didu kién 6n dinh téng thé
trong mit phdng khung thi ti 5§ gidi han [#, /¢, ] dugc xac dinh theo bang 3.4 phy thudc
vAo nt va dd manh A.

By 3.4. bd mdnh gidi hancie bAn byng cdt hiu nén Tdch tdm

D4 lsh Gia tri gidi hanl#,/dy|cva ban bung khi A cda cot

tam tudng

Jo A <08 A > D8

m = 03 VEIR (036 + 081) VEIR » 29 VEIR
TR tavVEIR (09 + 0SAWE/M + AIWEIR

Khi 0,3 <m < 1thi![ h /8, 1 duge ndi suy tuyén tinh quacac gid trim = 0,3 vam = 1.
Truong hop cdt cd kha nang chiu iuc duoe quyét dinh do digu kién bén hoac diéu kién
¢n dinh téng thé ngoai mat phdng khung thi ti s6 [ 2 /3, ] duge xac dinh theo «:
Voie < 0,5, 14y (2, /6, ] theo bang 3 4.
Vadia = 1 thi
e
Tk b, 1 = 4,35v(26-DEL[0(2 - a) +Vei® + 469 |= 3,8VEIR,
trongdd f = 1,4(2x - 1it/o, .
O day t - dng sudt ti€p trung binh J tiét dién dang khdo sdt,
T = QNh, A}
@ - Iuc cAt trén tist dién; ¢ - (Tng sudt thd mép chiu nén nhidu cia ban bung.
V6i 0,5 < a < 1, xdc dinh [2_/d,, ] bang cach ndi suy tuyén tinh céc gia tri tinh dugce
khiag=05vaa =1,
Khi /o, = 2,2V E/R, bung cét can gia culmg cdc doi sudn ngang (d hai phia}.
Truong hop ¢dt cd kh& nang chiu iuc duge quyét dinh bsi digu kien bén vé cuong dé
va cd N/(4, ,R) < 0,1 thi 6n dinh cuc b§ ctia ¢6t phdi bdo dam nhu déi voi dam.
Né&u digu kién dn dinh cuc bd ¢lia badn bung khéng thda man thi phai gia cuong ban
bung bang cich dat thém vio cdc dai suon doc hoac tang chidu day ban bung. Khi tién
hanh dat dai sudin doc, can tuan theo cac qui dinh trong tidu chuidn thiét k& dé qui déi
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ti€t dién cung tham gia chiu ivc gitta bung cfl, cdnh cdi vi cac suon doc. Viée gia cudng
nay phic tap, tén céng ché tao, vi vay d6i vai ot trén nha cong nghiép thi cdch t6t nhat
la tang chigu day bung bt 8, va nén giam bdt tiét dién canh dé tranh lang phi vat liéu.
Vi die 3.1. Xac dinh chigu daj tinh toan va chon tigt didn phén trén cia cdt mot bac
nha cong nghidp mat {ing mdt nhip thec cac sd liéu sau:
- Chigu dai hinh hge clia cac phan cot: 2, = 6,4m; 2 = 14.4m.
- Lién k&t chan c6t v&6i mdng, dau cot vai ryong ngang déu 14 ngan.
- Ti s6 mdmen qudn tinh cda ti€t dién hai phan cot: J|4J, = 4.
- Chiéu cao tiét dién di chon trudc cia mdi phan ¢t , = Talmm, &, = 1250mm.
- Noi luc tinh todn da chon tit bang t8 hop ndi luc
cua phan cot trén: N = 89, 78 lﬂ?‘daN M = -153,58.10 daNm X
¢lia nhanh trong c6t dusi:’ N, = 365,3.10 daN M, =-156,78.10 d%Mm
¢Ga nhanh ngoai cdt dudi: N,= 370,89.10 *daN; M-, = +249.87.10°daNm,

fuc cit 1dn nhét tai tiét dieh chan cot @ = 29,12. 1(7°aN.
- Vat ligu: cot ché tao bAng thép BCT3KII 2
- Hé s6 diégu kién lam viéc clacdty = 1.

al Xac dinh chiBu dai tinh t0dn
- Chisu dai tinh todn trong méat phang khung xdc dinh riéng ré& cho ting phéan cdi
theo cong thic

L=ty Iy = 1.
Trudc hét tinh cde tham s6:
- T 6 do ering don vi giita hai phin cdt:

K| = (oI )R ylh, ) = (1/4).(14,4/6,4) = 0,57.
- T1 28 luc nén tinh todn ldn nh&t cia phan cot dudi va phan cot trén:

= NN, = 370,85.10°/89,78.16° = 4,14.
- Tinh hé s6
C, = (hi,fhd}.v'r(fflf(f}z.m.) = (fz.l.e“hd].ﬁJI;’Jz"L{_L"m} = 16,4/14,4).¥4/4,14 = 0

Dua vao bang I1.6b phu lue IT, néi suy duge i+, = 1,74

#Hy 1,74
YA  fas — = —— =4 >3 HAyn, =3

C, 044

Nhan thdy rang, t1 88 (2 /h)) = (6,4/14,4) = 0,44 < 0,6 va (N /N } = 4,14 > 3 nén cd
thé ding tri s6 &, i1 trung binh {ghi trong bdng 3.2): 4, = 254, = 3.
Tinh dugc,, = b, =2 . 14,4 = 28,8m; {, =,k =3 .6,4 = 19,2m.
- Chigu dai tinh todn ngoai mét phang khung xac dinh bAng khoang cdch cac diém co
két doe nglin can khong cho c6t chuyén vi theo phuong doe nha:
Eiy = f = 14,4m; 223, = f - By =6.4- 1,84 = 4.56m
g day, chiéu cao dam ciu chay da tinh trude: fz, .. = 1,84m.

b) Chon tiét dién

Ti&t dién cot trén chon dang chit H déi xting, ghép £ ba ban thép, voi chiéu cao tiét
dién da chon trdde b, = T80mm.

Do léch tam e = M/N = 153,58.10%89,78.10° = 1,71m = 17lcm.

Sa bo gia thiét hé 56 Anh hudng hinh dang tiét dién 5 = 1,25 va dién tich yéuy cau clta
tiét dién tinh theo ¢dng thic

N e 89,78.10° 171
Ap=—[g+22--28 —] = — < [126+23. —]=277, Gem©
¥ Ry h 2.1.10° 75
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Chon chiéu day ban bung o, = 12mm; ti 56 Ri6, = 75/1,2 = 62,5. Chon chiéu day ban
canh 8, = 20mm, chiéu réng ban canh b = 480mm.
Ti s6 b.id, =48/2 =24 vab jh = 48/640 = 1/13.3.
Dién tich cua tiét dién vita chon (h.3.4) 1a:
ban bung 71.1,2 = 852cm%
ban cdnh 2. (48 .2) = 192,0cm?

A= 2??,2(3111-2-

c} Kiém tra tiét dién da chon
- Tinh cac die trung hinh hgc cia tiét dién:

1,2.71° 48 . 2° , ]
J, = + 2 - +36,5° .2 48] = 291647cm™;
12 12
2.2,0.48° 71 .1,2° _1
Jv = + = 3G874em™;
: 12 12

r o= VJ JA = V2916472772 = 32,44cm;
r. = Vd JA = V36874/277,2 = 11,63cny;
W, = 2J ,fh = 2.9291647/75 = 7777 cm”
- D6 manh va dé manh qui udc cua ¢ft trén:
A.=s,ﬁr = 456/11,53 = 39,55, = A VRIE = 39,55.21002,1. 10° = 1,25
A =1, /r, = 1920/32,44 = 59.2 = A f:[,l] = 120;

X X

i = A VRIE = 59,2V2100/2,1.10° = 1,872.
- D& léch tam tm:mg déi m, va 4o lech tam tinh d6i m
ne = eA = 171277, 2/7777 = 6,1.

Voi A =1 872 <5 5<m=6l<20; A A, = 96/85,2 = 1,13,
tra bc’mg II.4 phu lue Il duge
= 1,4-0,021 = 1,4 - 0,024'872 = 1,363, tinh m —ym= 1,363.6.1 = 8,31 < 20.
C:ﬁt khc‘mg can ki€m trabénviA = A  vam, < 20.

th g |
- Kiém tra 6n dinh tong thé trong mat phing uén:

Vai A__ 1,872 vam | = 8,31, tra bang 11.2, phu luc Il duoc hé 86 |, = 0,155,
Diéu kién 6n dinh:
a -NH:p“A = 89, '?8 10°/0,155 x 277,2 =
= 2.08.10° daN fem® < Ry = 2.1. 10 *daN/em®.

- Kiém tra 6n dinh t6ng thé ngoai mat phang uén:

Trudc hét, tinh gia tri mémen d dau cbdt doi dién vai tiét dién dacae M, = -153,58.103
daNm. Trong vi du nay, dng vai tung truéng hop tai trong, da cong duge gia try tudang
ing & dau kia 1a M| = -34,85.10°daNm.

Mémen & 1/3 doan cét la

M= M,+ (M -M,)/3=-153,58. 10° + i 34 85, 10?’ + 153,58.10%1/3 = -114,15. 10°,
ma max (M ; M.,} 2 = MJQ = -153.58.10%2 = -76,79. 10°daNm, dung gid tri mémen qui
ugc dé tinh tDﬂI‘l a M = M, nghla la M’ = - 114,15.10°daNm dé kiém tra 6n dinh ngoai
mat phang khung.

D6 1éch tam tuong doi m =

= = ; . =453 <5
w 89,78.10 TV

M A 114,15. 107 277,2
E '
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Dua vape bang I1.5. phu tue 11, xde dinh hé 98 o, 3
a = 0,66 + 0,005m = 0,65 + 0,005.4,53 = 0,673;
A =39,55 <), = 3,14VE/R = 3,14v2,1.10°/2100 = 99,3; g = 1.

Tmh duge € = ﬁ!ii + e 3 = 141 + 0,673.4,53; = 0,247, ). = 39,55. Tra bang II.}
phu lyc IT duge ¢, = 0.9,
Djeu ki¢n 6n dinh ngoai mat phang khung:

o, = NiCp A,,) = 80,78.10%(0,247. 0,9. 2T7.2) =
= 1,457, 0 aN/om? < Ry = 2.1.10°daN/em?.

- Kigm fra on dinh cuc bé:
Vdi ban cdnh cdt, theo bang 3.3. co:

[b,/3] = (0,36 + 0,VAWER (6day 2 = 1_= 1,872},

[b /1= (0,36 + 0,1,1,8721v2,1.10°2100 = 17,3,
Tiét dién cat da chon co b,/8, = (48 - 1,2042 . 2) = 11,7 < 17,3
Vdi ban bung ¢dt, vi kha nang chiu léc cua c6t duge xdc dinh theo digu kién 6n dinh

tong thé trong mat phang khung nén ti sd gidi han {£ 70, ] x4c dinh theo bang 3.4.
Ung voim = 6,1 > 1 vaid = 1872 > 08tacs

. 7 2,1.10"
[ /6,] = (0,9 + 051WEIR = 10,9 +0,5. 1,872). = 50,64.

2100
75-2.2
Tiét dién da chon cd i /o = T = 59 <[k /9) = 59,64,
Vay tigt dién d& chon nhu hinh 3.4 ia
thda maén.

355 * 355 || 20

Y, Thi€t ke §36f didn o6 dudi die

240 |
450 _J

a) Dang tiét dién 72

V&i cac cot bién cua nha coéng nghiép Y
mot tang, ot dudsi dac cd tiét dién dang
chit H khong d8i xing. Hinh diang nay 1a
do hai cap ndi lyc 6 mdémen trai ddu dung
dé tinh cot dusi (M|, N, va M, N, ) cd tri
s8 khéc nhau nhidu, Déng thoi v6i hinh
dang nay thi lien k&t ddm cdu truc vai nhanh L,
trong clia edt s& duge thuc hisn dé dang. f1iad; 3. Tiet chén ot cua v dy 3

Nhanh mai (phia ngoai} ding thép ban, cd i 1& chi&u rong va chidu day ldy theo bang
3.3. Nhanh cau truc (nhanh trong} dung thép can hinh chit I. Bung ¢4t dung thdp ban cd

i i

chiéu day bing ( = + 750 )b ; nhung khéng nhé han 8mm.
Vi cac edt gita, et dudi dae thudng od dang déi xding. Méi nhanh clia nd tuong ty

nhu nhanh trong cha cot hang bién, Bung ¢t ed thé dung thép ban {nhu 4 cot bién)
hodc dung mot thép I hinh khac (khi chiéu cao tigt dién nhéy. Digu kién c&u tao cua
nhdnh va bung tuong tu nhu & nhanh trong va ban bung cot bién.

Chieu cao # cda tiét dién cot chinh ia 4 da chon trudc day. Chitu rong b ciua tigt
dién cot (chinh la chiéu cao cda thép Id chon bang (1/20 + 1/300, hoac bang (0,3 +
0,5V, Dién tich tiét dién cua cAc nhanh 1hm:$ng xAp xi hoac bang nhauv,

-

J:
L

V248

A=750

&
1)

b) Dién tich tiét dién
Cd thé tinh so ba dién tich yéu ciu cia tiét dién eat dudi dac tuong ty nhu da tinh
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vl cot trén, ¢d chid ¥ d¢&n tinh khong d6i xdng c¢da $iét dién cdt bien. S& dung cédng thdc

N €
A =~ [1,25+(22~28) — ] (3.20)
Y Iy h
N
hoac A= —— : (3.21)
??HR}'

vii ¢ = M/N; /- chi®u cao ti8t dién cot
¢y~ tra bang 11.2, phu luc IT theo
A, =ANVRIEvam = nm = nelp,

xd x4

l
"ban dau, ghn dung 8§y A = -
5 8y A 0,48h

X

4

vam, = 1,25¢/0,46h = 2,Te/h.
Phan phdi A, vita tinh duge theo ti lé tuong déi A

Anhméi = Anhcl = (0,3 + 0,4) ‘qyc

va theo cdc qui dinh ve cdu tao d€ chon ra tiet dién tung bo phan va cdu tao nén tiét
dién cHt Ang

oung = (0,2 = 0.3) A 5

Anguy&n = Ahung + Anhméi + Anhct‘ (3.22}
¢) Kifm tra tiss dién. Yo x 1
- Sau khi cdu tao ti€t dién, -’ Uaci 1 Ypaci i
xdc dinh trong tam va& tinh cac %
dai lugng J, Jy, Ws Woonan A S
o Ty A A}f tuong tu nhu da lam x, = [
g cit trén.
. Cau tao ti&t dién cot dudi LR Q
dac xem hinh 3.5. H":L;”“%'f SR = Y
- Kiém tra &n dinh té8ng thé . | )
cua cOft thec cA hai phudng o %_ ' r
trong va ngoai miat phing —— L S o] e N
khung c%_‘ .J,. £ Ey
‘ s
o, = Nilp, ALY s Ry, (3.23) u

o, = NACp,A,) < Ry, (3.24)

trong d6 A_ - d1e_an tich latn viéc
cia ti&t dién cot, v, - hé 56 ubn
doc chiu nén ding t4m cua cét,
tra theo 4, = I /r - bAng IL.1, phu lue ]I; C - hé 86 Anh hudng cla momen udn trong mat
phang l-(hung f:lé“n su lam viéc cha cdt theo phuong ngoai mat phang khung. Xac dinh C
tuong tu nhu d ebt irén; p,, tra bang 1.2, phu uc 11, theo dd manh qui wéc A = A, VRIE
va d¢ lech tinh dai m, = nefp, & ddy n- xdc dinh theo bang {1.4, phu iuc Ii; e = MIN p o=
W,/A, vai W, tinh véi thU chiu nén nhidu nhit;

- On dlnh cuc bd cda ban cdnh vA ban bung c6t duoc ki€ém tra tuong tu nhu d cit
trén. _

Khi ban bung cdt dudi khéng dn dinh, cdn tang dién tich mét hodc cA hai nhanh
(cdnh) cdt va ki€m tra lai tigt dién moi cia cot theo cOHng thiic:

o, = Nilp, A’) < Ry,

trong dd A’- dién tich iam viéc ctia c0t, bao gdm hai nhdnh va phan ban bung s4t vdi hai
nhanh, méi bén réng C, = 0,856 VE/R,

Hinh 3.5 Tidt dign cBt dudi dae
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nhmai nhet + 2'{'tE'I*J'CI)' {3.25)

Phan ban bung & giita coi nhu da mat 8n dinh, khéng lam viéc, Khi k,/3,, > 2,2VE/R,
phai gia cudng ban bung bang cdc déi sudn ngang, khoang cach cac d6i sudn ngang nay
bang (2,5 + 3Y A, |

Vi du 3.2. Chon tiét dién co6t dudi déc theo s6 liéu & vi du 3.1,

N6i luc tinh todn & tiét dién I-I chan cot la:

N, . = 370,89 . 10%daN; M, = 249,87.10° daNm.

A'=4, ..+ A

Mmax
Trong luong ban than cot:
phan et trén G, = Ayh, = 0,027 7,85.10°. 6,4 = 1,36.10°daN.

SN 370,89.10° X

phan cot dudi G| = yq“hd = = . 1,86.107 . 1,4.144 =
KR 05.21.10
= 5,6.10° daN.

Lic nén tong comng N = 370,89 . 10° + 1,36. 10° + 5,6 . 10° = 377,85 10° daN.

a) So bd chon tiét dién
Chigu cao ti&t dién cbt da chon trude h = b, = 1,260m.
D6 léch tam e = M/N = 249,87.10%/377, 85" 10° = 0,66 m.

Dién tich yéu ciu cha tiét dién, sd bd tmh theo:

N e 37’?8510 - (0,66 13
A = {126 +250 — ) = (125+25——~——] =462 . 10" m — 462cm?

¥ Ry Toh 2.1.107 .1 1,25

Chon chiéu day ban bung 4, = 16 mm.
Dién tich baAn bung A, =~ 1,6 . 125 = 200 cin®

462 - 200

Dién tich mdi nhanh e6t = T = 131 cm?
Chon nhanh cau truc 1a thép hinh I 60, ¢d:

A = 132em?%J, = 75450 em®; J, = 1720 em®,
Chon nhanh mai la thép ban - 600 x 24, co: |
. 0,5(60 - 1,6)
Agyn = 60 2,4 = 144 en’ b3 = —— = 12,1,

Chon ban bung 14 thép ban - 1220 x 16 c6 A, = 195.2 c'.111"?‘.

Tiét dién dA chon nhu hinh 2
36 612 733
. L?F 75
b) Tinh cédc dic trung hinh " X,
hoc ctia tiét dién va dé manh, o Sy =
dd féch cua cot N 1
~ ~16x1220 || X %'
. T » o B = h‘— 4 ] h‘
Dién tich tiét dién; oF 2 ' == %
_ _ w | 430 22 | 430 S
A= Anhm + A, + Anth S 7‘-“..' 73
=144 + 195,2 + 132 = E x,
471,2 cm?. NI I 4
24_L._ 368 538
Khoang cdch tiu truc trong 1 7258
tdm riéng x, - x, cha nhdnh x X,
cAu truc dén trong tAm toan
tigt dien: | iink .6 Tiét dien cét & i dy 32
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XA, 144 {125 . 1,2y + 195,2(125- 1,2 - 61}
- - = B3, 8.

A 4712

Truc trong t&m x - x di gua trong tAm tiét dién va song song voi x, -1,
Cdc dac trung hinh hoc cia tiét dién:

Yy

, 16122 : , .
Jo= 144 . 60° + ———u—~i—~2-—— + 22,1952 + 1720 + 132 . 63,8~ = 1300476 cm";
W 1300476 91949 3w 1300476 17741.8 om®
L e = 6 cmT; 1 @ y3 CIn,
xras 61,2 xrphat {63,8 + 93{5]
2,4.60° )
J = TS50 + e = 118650 cmy
¥ 12 R
1300476 118650
roS e = 5253; o =(/——— =158T
4171,2 ' 4712
Anh A 2859 54,8; 4. = 54,8 EE‘}—WDH, 1,73
+ D0 man = = o4,8; A, ¥ 04, R ol PR
" 52,53 y 2,1.10™
1440
A, = = 90,73
¥ 15,87 ,
+ Momen tinh 1a mémen dugng, 45 léch vé phia nhanh mdi. Tinh d6 léch:
A 471,2 .
n = e. w60, ——e = 1,46,
Wi 21249,6
T4 te dign tich chia canh nén va ban bung:
A 144 —
UL g =0,74 va i =173<5
A, 195,2 *

Tra bang I1.4, phu luc II, ing vai ti€t dién loai § (vi d¢ léch hudng veé phia canh thép
han}:

.l Anhm el
Vai " = 05 cdy={1,79-0,1m}-0,02(5-m) A =
b

=(1,75-0,1 . 1,46) - 0,02(5 - 1,46). 1,73 = 1,48

Vi

Anhm _ .o T
=1lcdg=(1,9-0,1m)-0,02(6-mi =

Ay
={1,9- 0,1.1,46})-0,02(G- 1,46} 1,73 = 1,bD

Anhm
Noi suy, vai = 0,74 duge g = 1,53,
3]
D6 lech tam tinh ddi m, = ym = 1,63 x 1,46 = 2,23
Voil = 1,73 vd m, = 2,28, tra bang I1.2. phu lye Il duge ¢, = 0,414

c) Kiém tra 6n dinh cuc bo

V& ban canh ¢ot § nhénh mai, theo bang 3.3 tinh ti 58 giai han
/2.1.10°

{68, = (0,36 + O,LOVER = (0,36 + 0,1 .1,73). \;’ Sy 1685

Ban cinh da chon ed ti ad thuc té"
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& 60 - 1,6
=3 2

' <

= 16,80.

BaAn canh thoa man digu kién 6n dinh cuc bo.

Vdi ban.bung cot, vi khad nang chiu iue cda odt duge xae dinh theo d;eu kién 8n dinh
tdng thé trong mat phang khung nén tisd gidi han [ & /3, | xac dinh theo bang 3.4.

Khim = 146 > 1 vadl =173 > 0,8 tacd | —

[/, ] =109+ 0,50VE /R = (0,9 + 0,5. 1,73 \/ = 55,8

2.1. 10°
o (22
Ti 86 thuc t& 1/, ﬂml_é = 76,25 > 55,8,

Ban bung bi mat 6n dinh cuce bo, chi ¢ mot phan chidu rong sat haj canh cing Jam
viée vai canh. Chidu Tdng doan cung lam viéc:

, 2.1, 10°
C = 0,85éh‘.fEfR =085 16 = 43 em.

2,1. 10"
o h " “2,1. 10"
Tis6 thue 6 —° = 76.25 > 2, 2JE;R =22 \J —-———= 606
3, 2.1, 10

Phai lam cac d6i sulin ngang gia ¢4 ban bung.
Khoang cach cac sudn ngang e = 2,6 = 2,5.122 = 305 cm.

1220
BE rdng suon ngang b, = -E-E; + 40 = 80,6 mm. Chon b, = 100 mm.
ﬂ . 2,1.10°
Chigu day suom &, = 2b VR/E = 2 . 10,0, e =
‘ 1.10%

= (,63 em. Chon ¢, = 3 mm

d) Kiém tra 8n dinh téng thé trong mit phang khung
Theo cong thic: o, = Ni(p,.A)
Vdi p, da tinh trén day ¢, = 0,414; A- dién tich lam viéc cua tist dién

A=A, +A, +20C5, =144 + 132 + 2.43. 1,6 = 413,6 em~.
377,85.10° .
Vay o = = 2206 daN/em*
© 0,414 .413,6
, 2206 - 2100
Tri =8 vugi qua A = = 5%
2100

e) Kidm tra 6n dinh téng thé ngoai mat phing khung
Cap n6i luc d& tinh toan J it dién [.1: V = 377,85.10°daN va M = 249.87.10° daNm
ung vdi cde tai trong 1, 2, 3, 5, 8, Mbmen tudng ing 4 dau kia, cing do cac tai trong 1,
2, 3, 5, 8 gy ra (lay trong bédng ké ndi lue) 14;
M, = -25,69.10" - 8,68.10" - 104,92.10% - 14,86.10* - 4,9.10% = -157,02.10% daNm.
Méomen i0n nhat 8 1/3 chidu dai cot ja

—t—

1 |
M = 245.87.10° + 3 (-157,52 .10° - 249.87.10™ =114,24.10° daNn;

0,5M, . = 0,5.249,87.10° = 124,94.10° daNm > M.

Yay dung tri su mdmen d& kigm {ra &n dinh ngoai mat phing khung 1
M’ = 124,94.10° daNm,
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Tinh d6 léch tAm theo M’

M A 124,94.10°.10° 4712
n, = . = 3 . — =073« b5
N W 377.85. 10 212496

Hé s6 anh huang € xac dinh theo
C =g/l + am).
Theo bang I1.5. phu lye If, dng voi 4, = 90,7 nh6 hon d6 manh

2,1.10° h
A.= 3,14VE/R = 3,14 » =993 thi f=1
' 2,110
. J 43200
Vakhim < 1lthia=1-03— =1-03 —— = 0,83
J, 19400
trong d6 J,- mémen qudan tinh cua cdnh nhé d6i vai truc y - y,
2,4 . 60° ]
Jy, = ———— = 43200cm’;
12

J, - mdmen quén tinh ctia canh 18n d&i voi truc y -y,
J, = 715450 cm”.

Tinh C = 1/(1 + 0,83.0,73) = 0,62.

Yai A}, = 90,7, tra bang I1.1. phuy luc II, dugc Py = 0,665

Ki€m tra 8n dinh ngoai mat phang khung theo

N 377.85.10° ]
a, = = = 2215 daN/cm~.
Y Cyp,A 0,62 .0,665.413,6
So v8i Ry = 2100 daN/cm?, lugng vugt qud la:
2215 - 2100
A = = 5%.
2100

O day A la phan dién tich lam viéc cua tiét dién (khong tinh dén phan ban bung da
mAat dn dinh).

4, Thiét ke tiét dién cot dudi rong

- a} Hinh dang va cde yéu cdu cd u tao tiét dién

Cot duéi réng thudng duoe dung khi et cd chiéu cao 1én hoac khi can thi€t phai md
réng tiét dien cho phiu hgp vdi.kich thude cia eau chay.

Cot dudi cia nha cong nghiép mot tang, mot nhip hoac cot bién cia nha eong nghiép
mmoét taAng nhi2u nhip cd tiét dién khong ddi xing, bao gém hai nhanh: nhdnh ngoai
(nhénh mai) va rhdanh trong {(nhanh cdu truc). Nhanh ngoai dung thép can hinh [ hoac
dung t8 hop cia mét thép ban va hai thép gdc. Nhdanh trong dung thép can hinh I hoidc
dung tiét dién td hgp tu ba thép ban. Dung tiét dién la thép hinh don gidn cho ché tao
nhung khd diéu chinh kich thudc d€ cd duge tiét dién cd dn dinh déu theo hai phuong
{trong va ngoai mat phang khung).

Tiét dién ct dudi rong cda cdt gita nha mot tAng nhidu nhip thudng doi xing. Cau
tao cla tirng nhanh riéng biét tuong ty nhu cAu tao nhanh céu truc cda cot bién (h.3.7).

Chidu cao ti&t dién A chinh la b, da chon trude (chuong 1). Chiéu cao thép hinh [, I
(chigu rong b cla tiét dién ¢dt) nén chon vao khoang (1/20 ~ 1/30) A .

Do cot dudi c¢6 luc cit 16n nén thudng dung hé bung dgrng thanh gidng. Cac thanh
giing thuding 14 mdt thép goc bo tri theo hé tam gidc cd hoac khong cd thanh ngang.
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. True cédc thanh gidng h6i tu § true nhanh cfu chay va ¢ truc hofic ¢ mép ngoai {(sdng thép
hinh) cta nhédnh mai. Di€m hoi tu ¢da cdc thanh gidng trén thanh nhAnh goi 1A mds gidng.
"~ Khoang cdch cdc mdt giing chon trudc, sac cho gdc nghiéng a gilta truc thanh gidng
xién va truc nhsnh bang 30 dén 60°, D& dé gia cong ché a0, nén chon a vac khodng 40
455; 50°. :

. 33 X Yy L 3’2 X Ef L

" 'r i 1
ay 7 — R i Ry O oy = —
; ! - ‘& : ” -
Yy - B y ¥ ‘ . - H g
'::_m rrem '_j;_ __..‘mm.....f"b o l_,\.....‘ —_ —
#
% + i
R K Yy ¥ Y: X MsY
b2 I_; e o) =TI Ear—— e
: 3 <
Y | ¥ k7 o y
llm_.____ﬁ:g“:: —% =~ S R = S
| | #r L
1 xr A x !

Hink 3.7, Céc ti€t dign ebt dudi réng :
a, b, ¢) day bién; d) ddy gida

b) Chon tiét dién (h.38) .

Khi chiu uén quanh truc dng x - x, ¢6t réng {Am viec nhu mot dan hai canh song
song. Vidc chon ti&t dién xudt phéat tit didu kién bén cla tirng nhianh riéng &, Momen
udn M, va luc doc N clia e6t gdy ra ndi luc doc NV, trong cdc nhanh ¢ét. Xdc dinh N
cha ting nhanh riéng ré theo trinh tu sau: |

Can o vao cap ndi juc nguy hi€m nh#t da chon irong bang t6 hgp luc, ta od cap ndi
ide nguy hi€m cho nhanh 1 {nhanh chu tryc) JaA M, N|; va cho nhianh 2 (nhdnh mai) 14
M5, N,

Gia thi&t rang dién tich nhanh ti 1&¢ vai luc doc cda nhdanh N
phuong trinh xdc dinh vi tri trong t&m tiét dién
, M+ M, M,C

(= + Oy "7 =0 . (3.206)
Nl ) NE Nl } NE

Ban dau gia thi¢t C = h, thay vao phuong trinh trén va giai tim duge y, 1a khodng
cach tif true nhianh 1 dén truc trong £am todn ¢i6t dién. Khoang cach ti truc trong tam
toan tiét dién dén truc nhanh 21a y, =C-y, ~ A -y,

inh

a0 thanh 1ap duoe

Y

X Y2 LM

Luc doc trong nhanh It N, =N .— 4 — : (3.27)
C C
' X1 M,

trong nhénh 2: N, = N, . + o (3.28)

Gia thiét hé sd 8n dinh ¢ = 0,7 ~ 0,9, tinh duge dién tich tigt disén y8u ciu cho tiung
nhanh riéng ré, :

cho nhanh cau truc, A,jmm = N i/ irB {3.29}

f

cho nhanh mai, A N ./{pR), ’ (3.30)

ycith2 =
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trong d6 R- cudng do tinh todn cha vat litu thép, (daNjom®.

Theo cac yéu ciu hudng din vé cdu tao tiét dién, bg tri tiét dién cée nhanh cot va tiét
dién cot roi tinh chinh xac lai dién tich thye vita bd tri A A .. Cac dién tich nay co
thé sai khdc chit it so vai A ., A .\ vUa tinh trén day.

Xac dinh vi £ri trong tam cua tung nhdanh. V4i ahanh 1 {nhanh cau truc? i3 nhaonh
déi xing nén tryc x;~x; di qua trong tAm cidng chinh l& truc bdn bung clia nhanh. Véi
nhénh 2 {(nhdanh mai) céin phai x4ac dinh lai vi trl truc trong tam x;—x, theo ti€t dign via
chon bing cdc phuong phdp ctia sic bén vit lidgu. Tir do, tinh duge kheoang cach 2 tu
mép ngoai nhanh mai dén truc x,~x, suy ra

whl* o2

Ce=h-z. (33 : I Yy X 1y 15

Trong truang hop tist _r Z, " .
dién nhanh mai chon dang e A S N
thép can [ thi z_ dugc tra . ‘ B | S Sl
bang theo s8 hiéu cua thép J 5 |
can hinh [vita chon, wob dg b

Xac dinh cdc dac trung Y | T AR
hinh hoc J,, r_, cta nhdnh ; ! )
1d6ivﬁitn;élzﬁnthﬁnxj—xi Whankz || Nhanht
va J,, r,» cia nhanh 2 d6i A Y — e
vdi truc ban than x,-x,.

Khodng ciAch tu truc
trong tam L& dién {x - x}
dén truc céc nhanh

2k 4 * LD

ikt 38 Chon tidt dign cdt dudi réng

e

¥ - (Anhzfz‘-'i).C; (3.32)
¥, = {AH;QIA}‘C =C-y, {3.33)
Vaid = (A, + A, ladién tich tiét dién toan cot.
Mémen quéan tinh cda toan tigt dién doi vai truc trong tam (x - x} &
2 .
Jx = (in +, Anhl] t i‘{J:-;E + yL’ZAnhl]‘ (3.34) _
Xac dinh hé thanh bung. Chiéu dai thanh giang xién S xéc dinh theo cach hoi tu coa
thanh xién:
S = va® + C? khi thanh xién héi tu trén truc thanh cédnh,
S = hifsina = & ¢dsinae khi thanh xién hai tu & mép ngoai thanh ¢anh,
trong d6 a- khoang cdch cdc mat gidng trén thanh cdnh; - gde giita truc thanh xién va
thanh canh ding. Chen thanh xién ta mot thép géce cd 28 hidu tu L50 » 5 dén LBOx 8 (véi
cac nha ¢dng nghiép thong thuang). Tra bAng s8 tay thép gdc d€ od duge dién tich tiat
dién thanh xién A va bdn kinh qudn tinh nhd nhAat cia tiét dién r_ ...
PO manh chaa thanh xién Ay = ST {3.35}
Tra bang I1.1, phu lue [T duge ¢, .,
Ung sudt trong thanh giing xién do luc cdt thue t& {9 tiét dién [-1 chan cot) gay ra
dugce kiém tra theo cong thic

0 = N\ Pmims A ¥? 5 R, (3.361
trong dé N, .- ndi lyc doc trong thanh gidng xién do iue céit @ trén tidt dién gay ra,
N, = @/2sinc; (3.37)

»- hé $d didu kién }am viéc cGa thanh xién, k€ dén sy iéch tam gita fruc thanh va
truc iién ket khi tict dién thép goe L chi {ién két 8 mdt bén canh, v = 0,75.
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D6 manh tinh déi ctia toan cot theo truc 4o x - x xdc dinh theo

Ay =VAZS+k(A/A <[A), (3.38)
va dd manh qui udc Id = A yVRIE; (3.39)

trong do: A - d6 manh ban dau cia toan tiét dién cot ldy véi truc x - x (theo chiéu dai
tinh toan ctia toan cot dudi theo phuong trong mat phang khung: 7, va ban kinh quan
tinh r = JJ_\jA); k- hé s6 phu thudc géc nghiéng cia thanh giang xién va truc nhanh, lay
theo bang 3.5;[ A]- d6 manh gidi han, 1dy theo bang 1.5, phu luc L.

Bdng 3.5. Hé 38 k d8 tinh ‘ltd

a 30 35 40 45 50-60

k 45 37 3 28 26

Tinh luc cat qui uée theo cong thuc
Qqu = 7,15 x 10°(2330 - E/R)N/p, (3.40)

trong dd N- luc doc 16n nhéat trén toan cot (gia tri 16n nhat trong hai gia tri N| va N,);
¢- hé s6 udn doc, phu thudc A, tra trong bang II.1, phu luc II.

Név @ < Q¢ 98 dung dé tinh thanh bung xién thi khéng can phai tinh lai thanh
xién va .Jlm cua toan cot.

Néu Q. > Quuyc ¢ thi phai tinh lai thanh bung xién theo @, dong thdi tinh lai 4,
cua toan ¢’

Thani. _.g ngang chiu luc riat bé nhung lai can thiét d€ giam chiéu dai tinh toan
cho cdc thanh nhanh. Vi vay thudng ldy theo cdu tao: chon tiét dién giong nhu tiét dién
thanh bung xién.

c) Kiém tra tiét dién cot
Trudc khi ki€m tra tiét dién nhanh, ean tinh lai chinh xac luc nén tac dung lén ting

nhanh N, |, N, theo cac sé liéuy,, y,, C vira tim dugc:
Y2 M y M
Non =Ny + — Ny =Ny - + =
C C

Khong ldy ddu ban thancia N, M|, N,, M,.
Do manh riéng cia tiing nhanh déi vai truc ban than cia nhanh:
‘J‘xl - Ixnhl‘frxl; ‘J‘j.fl o E};nhl!‘r}'l; ‘:l:-:l s anhzjrx?_; ‘;lyZ & Eynhl‘{ry'l ' , (3.41)

trong d6 I\, L. .-~ chidu dai tinh todn cia nhanh 1, nhdnh 2 theo phwong lam vige
quay quanh truc x;—x;, x,—x, (chinh 12 khodng cich a giita cic mét gifing); Ly, lypyy —chitu
~ ,dai tinh toan ctia nhanh 1, nhénh 2 theo phudng lam viéc quay quanh truc y—y (chinh la
chidu dai tinh toan theo phuong ngoai mat phang, [, ctia toan ¢ot); (ry, ryp” ban ki’r:h
quén tinh, tuong dng vai J |, J},, A | cua riéng nhgin% 1 v6i truc ban than; r,, I bin
kinh quan tinh tuong Ung véi Jy,, J,, A cta riéng nhanh 2 v6i truc ban than cia nd

Tim duoe A, = max (4,54,)); (3.42)
Asmax = Max {sz:{_ J.l},z) (3.43)

Tinh d6 manh qui wdc A, = A max R/Es (3.44)
Ao =Ly VRIE. (3.45)

2max 2max

Kiém tra tiét dién titng nhanh riéng ré theo cong thuc:

J-TKKCINCN 49



o

nhi — i?"'rl‘lhl’h{(l"ﬁI“"d‘nhlﬁ‘i = R}’;

{3.46)
T i N'nI'LZ!"{}I/(J""'.2“"L'inh"JI = Ry, {3.47)
trong dd ¢, ¢,- hé 56 ubn doc cia thanh nén ding tam, tra bang I1.1, phu luc II theo
A va A :
lmax 2max

Kiém tra 6n dinh toan ¢6t theo truc 4o (x - x), ti€n hanh lan lugt vdi tung cap M N
va M., N, theo phudng phap sau
Vdi cip 1, tinh

e, =M/N,
va dé léch tam tuong doi n = EI{_'A,.’J):}_}J,
trong dd y- khodng cach tu trye trong tAm x - x dén truc nhanh nén (gay bai M, N,)
nhung khéng bé han dén mép ban bung ¢da nhdanh nén do.
'I:EI n va Ahifdﬁ tinh @ phén b}, tra bang IE3, phu luc IT dude ¢,
On dinh toan than ¢dt réng duge kiém tra theo cong thic
Nl  A) < Ry,

trong dé A- dién tich tiét dién toAnc6t A = A

(3.48)

{3.50)
nhl + A

: nhl
Cach lam tuong tu d6i voi cap M,, N, va kiém tra theo cong thuc

(3.51)
Vi du 3.3. Thiét k& cot dudi rdng theo s6 liéu & vi du 3.1
a) Chon tiét dien nhdanh

S bo gia thiét khoang cdch hai tryc nhanh C = 2 = 1,25m. Khoang cach tit truc
trong tam toan tiét dién dén truc nhanh cfu truc (nhanh 1);
¥, = 0,55C = 0,55 .

1,26 =0,Tm; y,=C-y, =

1,25 - 0,7 = 0,56m.
Luc nén 1én nhat trong nhanh cau true, tinh dude theo gia tri M
tuong ing:

max o Ml va Nl
Y2 M, , 055
Noni =N1,—5 +—C = 365.3.10°, ——-

1,25
va luc nén ]on nhat trong nhanh mai, tinh theo gia tri M}

156 78.10°

i = 986.10" daN
1,95

max = M2 vi Ng tuong dng

y, M, . 07  249.78.10° \
N . =N, + = 370,89 . 107 —— + = 407 . 10°daN.
- - C C 1,25 1,25
Gia thigt hé s8 ¢ = 0,8, dién tich yéu cau cia cdc nhanh la
N, 286.10° ,
venh] = T = = 170 cm; x
: Ry  0,8.2100.1 A
N, 407.103 , T
Av-::nlh, e =242 cm”. 12 | 717 |
gr:Ry 0,8 . 2100 .1 NN
Q
Theo yéu cau d6 cing, chon bé rong cot (chidu cao tigt Y - N Y
dién nhanh) b = 60cm, (ti s6 b, h = 60/ 1440 = 1,24) . | L‘i]
Nhanh 1 dung tiét dién dang chit [ t& hgp tit ba ban
thép co cac kich thudc va dién tich ta: —2 ] :
=56 1,2+2.25.2 = 1672 cm?. L
Tinh céac dac trung hinh hoc cia nhianh 1 (h. 3.9): _ Xy
2.2.95° J
J, = ——— =5208cm?
12

fimp 34 Tidt dién nhanh clu truc
{vi du 3.3}
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o = VJ AL =V 5208/167,2 = 5,57 om;
. 28 2l |
1,2 i1} u 4 682 " '|
Jyr];- =—'““1":"a""— + 2.50 .29 =101600 cm : — i
' “ — 14\ /220
ryy = VI JAqn, = V101600/167,2 = 24,6 em. 2 J T —
Nhianh 2 dung ti&t dién $6 hop £it mdt thép ban 560 x 20 A
va hai thép gde déu canh L 220 . 16 (h.3.10) ¢ A, = 68,6 -
2, _ & Y | ¥
cm’; 2,4 = 6,02 em. %
Dién tich ti&t dién nhanh 2 S '] o
A, = 56.2+ 2. 686 =249.2cm’ B B 1
KhoAng cach it mép trai coa tist dién {mdp ngoidi ban 2 488 |
thép) dén trong tAm tict dién nhdanh mdi laz | " x,
z,= TAZ/SA = (112 .1 + 2 .68,6 . 8,02)/249,2=
=4.86cm. fiiedi 3.0 TiBt dién nhanh mai
{vi dy 3.3}

Cae digc trung hinh hoc cua 16t dién
56.2" .
Sy =+ 1120486 - )7 + 213175 + 68,6(8,02
Fo= v9426/249.2 = 6,15 em,;
2.563 2 -+
+2F 3175 + 68,6(30-6,02)7]1 = 114514,88 em™;

¥ o

rya = v114514,88/249,2 = 21,44,

Tinh khodng cdch gira hai true nharh
C=h-2,=125-4,86 = 120,14,

Khoang cach tif truc trong tdm toan tiét dién tdi nhanh 1
249 9

4,86’} = 9426 em*,

¥y, = —t C=——- . 120,14 = - 120,14 = 71,9 cm,
(167.2 + 2 + 9,2) 4164

A
v khoang cach tit truc trong tdm todn tiét dién tSi nhanh 2

y,w C-y = 120,14 - 71,9 = 48,24.
Momen quan tinh toan tiét dién véi truc trong tAmx - x

Jo = g+ 2yt Ay, T
= 5208 + 9426 + 71,9°.167,2 + 48,24% 2492 = 1458906cm’

r. = V1458906/416,4 = 59,2 cm

h) Xac dinh hé thanh bung
Bo tri hé thanh bung nhu ¢rén hinh 3.11. Khoang ciach cic nit gidng ¢ = 137,56 cm.

Thanh gidng hoi tu tai truc nhanh. . -
Chiéu dai thanh xién 8§ = Va* + C° = V137,5° + 120,14 = 182,6cm.
Gdce o giga true nhanh va true thanh giAng xién

120,14
= 0,873; a = 41"08"; sin « = 0,668,

L = — e

1375
So bo chon thanh xién l1a mot thép gdc L125 x 8cd A, = 19,7 cm®; Foin 2,49 em

N&i lue nén trong thanh xién do luc cat thyc t&€ @ = 29,1'.2.103 daN la

Q 29,12.10° \
N, = = ———  =22110"daN.
T 2sing 2.0,608
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Kiém tra thanh bung xjén:

S 182,6
DO manhd = = =130 «
ro 2,49
Tra bang I1.1, phu luc I dugc
‘pI'I'IIr!TH = 0’75

Hé s6 diéu kién lam viéc cua thanh xién
v+ = 0,75 (k& dén su léch tam giita truc lién

-
két va truc thanh). S
Digu kién n dinh: 'S
3 T
=,,,.___N‘-‘ _ 22,1 .10 z
BT A 0,75. 0,75 . 197 N
N -
3 2 =
= 1,99 . 10° daN/cm* < ‘E
< R = 2,1.10°daN/cm? S
D4 manh toan cot theo truc dox - x la
EH 2880
A, =2 = ——  =4865.
r. 59,2
X 1_2.{?,&’25{?
Vii ¢ = 41908", néi suy bang 3.5, dugc 3 X
— : ey = TRy I
K = 30,3. x J"{EEZ.{?XLJ_'
- A . 416,4 N j
hg =\/A7+ K — =\/1865"+ 303 ——— = | L
: A, 2.19,7 Iy 12x560 ¥
= 51,8 <[4] = 120. i | ©
Theo A, = 51,8, tra bang II1.1, phu luc II 55 _\IEZ-F-_ 7
duge ¢ = 0,86. 7 7250
Tinh lue cdt qui udc: x

Qqy = 7,15.107(2330 - E/R)Nip.

. 2,1.10" 370,89.10°
Q= 7,15.107(2330 - ) =

2.1.10° 0,86

Mink 3.77. Than o6t (vi dy 3.3)

=4.1.10° daN.

' Nhéan thay rang, luc cdt da ding dé tinh thanh giang @ > Qqu, do vay khéng can phai
tinh lai thanh bung xién va 4 ,.
Thanh bung ngang tinh theo lyc cat @ , = 4,1.10° daN. Vi Q,, Tdt nhé, chon thanh

bung ngang theo dé manh gidi han [ 1] = iﬁi). Dung médt thép goe déu canh L.63 x 4 6
Foin = 1,29 enu
120,14 :
A= =96 <[A]
1.25

c) Kiém tra ti6t dieén cét da chon (h.3.117)
Nhanh 1: Noi lue tinh todn -
48.24 156.78.10"

N_. = 365310 -~ + —— = 277.10° daN.
120,14 120,14
L 1440 Lol 137,5
D6 manh cta nhdnhi, = - = —— =885, = — = =256<4,,.
o 24,6 Yoo 5,57 )

%l
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Tu A =1, = 585 tra bang [1.1, phu luc [T duge ¢, = 0,865

b alt “}ah o -
Kiém tra ing sudt

N oo A 277.10° 1915.10% daNjem® < R
o= min = = 4 AU aNfem™ < Ky
a1 minabl = 65 1679
N#hanh 2: Noi lue tinh todn
. T.9 249,78.10" .
N, = 370,89.10°, + = 429.10" daN;
“ 120,14 120,14
l, 1440 I, 137,5 _
A‘«-'-? =___.,-;,,,'f'.-.' = re——— T ET; 2\2 —— - - 22;36 L -;;-v'a “‘“‘3‘- B }ﬂi o
SRR SN 21,44 ' ris 6,15 -
Tul_ . = 67, tra bang I1.1, phu lye Il duge ¢, .. = 0,5,
Kiégm tra dng suit
Nous 429.10° \ ,
g = e = e = 2,15, 107 daN/cm”,
P et 0,68.249,2
So vai Ry = 2,1.103 daN/jcm?, Wng sudt vugt qua:
2,15.10" - 2,1.10° 0,05
X 100% = —— 1007 = 2,38% < 5%
2.1.10 2.1

Khong cin phai chon lai tiét dién.
Kism tra toan ot theo truc do x - X:
Vi cap 1: e, = 156,78.10%/365,3.107 = 0,43 m = 43 omy;
m = e (AlJ) y = 43(416,4/1458906) . 71.9 = 0,88;
T, =4 VRIE = 51.8/2,1.107/2,1,10" = 1,64.
Theo m = 0,88; 1 = [,64 tra bang I1.3, phu luc II dugc ¢, = 0,474.
N /g, A) = 365,3.10%(0,474.416,4) = 185.10" daN/em” < Ry = 2,1.10° daN/em”
Véi cap 2: e, = 249,87.10%/370,89.10° = 0,673 m = 67,3 cm.
m = e (AN )y = 67,3 . (414,6/1458906) (48,24 + 4,86 - 2,01 =
= 67,3.{414,6/1458906) . 51,1 = 0,98.
1= 164
Tra bang I1.3, phu luc IT, duge ¢, = 0,45.

N.f(p, A} = 370,89.10%(0,45 . 416,4) = 1,98.10° daN/em® < Ry = 2,4.10° daN/em®,

dj Tinh #én két thanh giing vao cdc nhdnh cbt,
Dusng han lién két thanh gidng xién vao nhénh cét chiulye N = 252'.,1,10‘1j daN.
Voi cdc loai thép qjd R, . = 4300 daN/em~, ding que han 242 thi
o = 1800 daN/em—; Rgt = 0,45R,,. = 0,45.3450 = 1550 daNiem~.
Hazn tay nén g, = 0,7, 3, = 1.
B Ry = 1. 1550 = 1550 daN/em®:;
ByRy = 0,7.1800 = 1260 daNfem® = B.R )i

Thanh xién 1a thép gdc L125 x 8, gia thigt chiu cao dudng han séng o, = 8 mny

chidu cao dudng han mép 4 | = Hwmm.

Chi®du dai can thiét clia dudng han s6ng |/
goc thanh byung xién vhe ma oot la
0,7. N - 0,7.22100

Em = —me—— = - = 20 4 ¢
fzﬁ(,(ﬂRg} 0,8 . 1260.0,75

E

v vi dudng han mép {, =~ dé& lién két thép

i )
mih 7
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03N 0,3.22100

l']’rhm = = = 11.7 em,
m(ﬂRg win Y 0.6 1260 .0,75
Duéng han thanh bung ngang 1.63 x 4 vac nhanh 6t tinh dd chiu lye cat Q = 4100
daN, rdt bé. Vi vay chon theo cAu tac vdi o_ = 6mm; £ = 4mm; /= Sem.

§3.3. Thiét k& cac chi tidt cot

1. Néi phin ¢ot trén vai phin ¢t dudi - vai oot

a) M&i né'i hai phin cit

Phan trén va phan duéi cdt cd tiét dién khdac nhau; tuy theo diéu kién chuyén chdg,
dung lap, mdi ndi nay ¢6 thé tién hanh d trong nha may hodac ngoai céng trudng. Vi tri
mdi néi c¢d thé b tri d ciing cau trinh vai vai cot hodc cao hon mét chiit d€ tiét dién noi
cd mdmen nho hon.

Canh ngoai cot trén néi vdi canh ngoai edt dudi bing dudng han d6i dau hoac bang
baAn phu va cac dudng han goc.

Canh trong c6t trén han vao ban thép "K" bang dudng han d6i dau hoac bang dudng
han gdc trong lién k&t ghép chéng. Trong truong hgp thd nhdt ban "K” chinh 1a mét
phin cia nhanh trong cot trén, con trong trudng hdp sau, ban "K" chinb 1a ban ghép.
Ban "K" xé ranh, I6ng vao bung dam vai vaA han véi bung dam vai bang bén duong han
gdc (h.3.13).

Bung ct trén lién két vdi dam vai théng qua sudn 16t va cac duong han goc.

Khi dung giai phap ndi d cao hon it dam vai thi mot phfn bung c6t trén duge han
trude vao dinh cot dudi. Méi noi canh ngoai, canh trong va ban bung dude tién hanh
trén cung mot tiét dién. D€ tranh bién hinh va dng sudt han nay sinh trong qua trinh
thi cong méi ndi, ciac dudng han ndi cin tién hanh theo trinh tu: mdéi néi hai phan ban
bung c6t trén, ciac doan dudng hin gde nbi canh va bung cot trén, cudi cung la dudng
han ddi dau ndi hai phan canh ngoai, hai phin cdanh trong.

Noi luc ding dé tinh méi néi la noi luc d tiét dién ngay trén vai cot (tigt dién €', xem
bang 2-2)., Khi tién hanh mdi néi & cao han vai cot, cach lam nay 14 gan ding, thién vé
an toan. _

Méi ndi canh cta hai phian ot duge tinh du truyén ndi luc ma ban canh claa c6t trén
tai ti€t dién C' phai chiu.

Viéc tinh toan ti€n hanh theo trinh tu sau;

- Tt bAng t8 hop noi luc cbt, ¢ tiét dien C' ta chon ra hai cap néi lue nguy hiém

nhét ﬂ"fmw N, ,vaM_. N, (chinhlaM N )
- Tinh néi lde ma cdnh ngoal va canh trong phai chiu
N M
Sﬂ“l.'h'-:ill = _] + max : (354’5]’
e 2 b’t
N, M
. & Miax o
Lrong = 9 + X (3.53)

{
b’ = (b -4 1a khoang cach truc hai ban canh cta cft trén.
- Tinh todn, kiém tra dudng han déi dau ndéi nhanh ngoai theo cong thic
nbmu'hf(j "f - Rnh?‘ (3.54)
- Tinh toén , kidm tra duf{‘.lng han d6i dau ndi nhdnh trong c6t trén vdi ban "K" theo
cbng thc:

B = 8001

trong’ ~~hh

)< R_v. (3.55)



Trudng hdp canh trong cot trén lién két véi ban "K” bang hai dudng han gde thi gia
thiét chidu cao duting han A roi tinh chigu dai dudng han can thiét cho mft bén, d mot
phia lién két theo cong thie

Ly = Spond 2 BR D (3.56)

o
véi (ﬁRg)min = min(ﬁhRgh; ,@le[l.
dung /. d& cdu tao nén chiéu dai ban "K".

Trudng hgp mdi ndi nhdnh ngoai phai ding ban &p thi cdch tinh giéng nhu khi ndi
canh trong vai ban "K” bang dudng han gde, nhung cin thay luc tinh toin la Sﬁgn&i,

Chigu cao duing han ngang ndi hai phin ban bung cda cft trén; dudng han gdc nam
ngang ndi ban "K" vdi cdnh treng cft trén; duding han ngang lién két baAn bung cft trén
v&i sudn 16t déu lay theo cdu tao bing chi¢u day cta badn thép mong hon trong cdc ban
ligdn két.

Trong cac cong thuc trén R, 13 cudng do chiu nén cba duding han d6i daw; ,ithgh 1A
hé sd va cuiing dé dudng han gdc; ﬁleE la hé 86 va cudng do thép mép dudng han gde,
tra bang [.1, phu luc I; +- hé s0 diéu kién lam viéc cda lién két.

b} Cd'u tao va tinh todn vai c6f

O vai cot, dam cau true dat 1én dau mat nhanh ciu truc cia cot dudi théng qua ban
day day 20 ~ 30 mm. Sudn dau dam chu truc can got nhidn mat dudi &8 truyén tryc Liép
lue ép mat xudng ban diy nay.

Dan val déng vai tro lien k&t hai nhdanh cda cdt dudi rong; lién k&t hai doan ¢bt cd
tiét dign khac nhau va 1am chd tua cho dam cau truc. Dong thoi, dam vai cliing {am tang
dd cdng cho toan cat. Tiét dién dAm vai bao gdm:

Ban bung thing ding néi lién ban bung nhanh mai véi ban bung nhanh ciu tryc.
Ban bung dam vai ¢ thé kéo dai cho vudt qua bung nhénh cau truc doan 15 + 20 cm.
Khi dd bung nhdnh c&u truc phai xé ranh d& bung dam vai xuyén qua.

Canh trén dAm vai bao gdém hai ban thép: mot 14 ban day trén mdt nhdnh ciu truc,
va ban sudn lét gitta bung cdt trén voi bung ddm vai. Hai bAn thép nay nam ngang va d
hai phia etia ban "K".

Canh dudi dam vai la mét ban thép ndm ngang lot gitfa hai nhAnh cét dudi ndi lién
ban bung cta hai nhanh. Ddy cing chinh i vich ngang ching xo&n cia cdt dudi,

Dam vai tinh nhu mét dam don gidn cd hodc khong ¢d muit thira, nhip bang chidu cao
ti€t dién cot dudi (b}, chiu udn béi luc tap trung SMWLg truyén tU ¢dnh trong oot trén.
Ngoai ra lién két dam vai vio nhanh cau truc con phai dt truyén hic (D + G ) dat
d ngay trén g6i tua cta dam daon gidn nay. Trinh ty tinh toan nhu saw

Chi2u day bAn bung dam vai phai dd chiu ép miat do (D + (G, ) truyén xudng tu
sudn g6i dam cau chay

1TH Y

Nl

Dllm.'-; + Gl_‘lcc :
S v oh R, | (357
= i T
trong do &,- chigu rgng sudn gdi dam ciu chay (20 + 30 cm); o~ chidu day ban day
trén ddu mut nhanh cau chay, nén chon vio khoang (20 + 30) nun; tb, + 29, ,)- chiéu
réng qui déi d€ truyén lvc ép mat; K - citing do tinh todn vé ép mdt cda theép, tra bang
i. 1, phuiluci..

Chiéu cao dam vai phai dong thoi thda mian cac didu kién sau:

- Yéu clu vé cid tao: k. = 0,06, diéu kién nay nhim dam bdo db cing ngam gita
hai phén cdt, dé bién dang cla hai ph&n ¢dt tai ché néi phai bang nhau théa man vdi gia
thi&t ban dau khi giai néi luc khung (da cot vai c6t od d6 cing trong mat phadng udn cla
khung bAng vd cung}.

- Chi2u cao ban bung dam vai /2, phai di d¢ bé tri cde dudng han lién két: bdn dudng
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han gdc lién Rét ban "K" vdi bung didm vai chiju tuc Sunﬁ , cde dudng han goe lién két
bung dam vai vdi bung nhanh cau chay chiu tac dung etia lue 5,

= (Dm ax éu T B} (3.58)
‘h’h > smm ,x[sm rﬁRt_ i) (3.59)
!f{]ﬂ\"’(E {ﬁRl_ mm (3'50}

trong do B- phﬂm Ide géi tua cda d:?lm vai .
c¢hiu udn bdi iye Slmm (xem hinb v& 3.12);

n- s0 lugng dufcmg han lién k&t bung dam
vai vdi bung nhanh cAu chay {haj hodc bon
duang); {[J’RJq win = WIN(BR, h,p' R,) tra bang
1.1, theo cudng do iinh tc-fm cua du'dng han
goc.

- Tiét dién dam vai phai thda man ditu kién

chiu uén. Mémen 18n nhét M . nair ngey tai
ti6t dien bén dudi fue Smmg. Vi vay, phai kiém
tra didu kién udn cua tist dién ngay bén trai va My

Max
bén phai lue 5, {vi kich thudc tiét dién dam
vai dang ¢h( I & hai phia luc § cd th€ khéc
nhau do kich thude ban canh tréngkhéc nhau}, C4n phai xéc¢ dinh cac dai Jugng dée trung
cta ca hai tiét dign 1-1, 2-2 (h.3.14): dién tich; trong t4m tist dién; mémen chéng uén
thé trén, thd dudi ... va kiém fra didu kién ubn theo cdng thdc :

M

finh 312 S0 dé tinh ddm vai

P L S (3.61)
7. Y s :
QS

7= — 1 < Ry, (3.62)
Jxadt:

trong dd J - momen quén tinh cia ti€t dién 1-1 (hoac 2-2) ddi vdi truc trong tam cia nd;
y- khoang cach t truc trong tdn: x - x dén mép trén, mép dudi cua it dién kiém tra;
Q- 1Uc cdt tinh todn, @ = A (xem hinh 3.12); §_ - gid tri ldn hon trong hai gia
tri mémen tinh chia hai phan ti6t dién bén trén hosac bén dudi true x - x, 18y 46i voi
truc x - x; 9, - chidu day ban bung dam vai.

Duirng ham ngang Hén k& canh va bung dam vai tinh toan theo digu kién dd chiu hue
cat @ ... Cdac dudng han ngang khde lay theo cdu tao.

Co thé tinh togn, kifm ira ditu kieén chiu udn cda dam vai theo cach: quan niém tist
dién chiu udn cta dim vaij 1A tiét dien chif nhat cia rieng ban bung B4,.A,) theo cong thdc

o= M. W, = Ry, (3.63)

trongdé W, = ddv.khzﬁﬁ 12 momen ch8ng udn cda tiét disn chit nhat bung dam vai.

Vdi cach tinh nay, moi dudng han ngang déu 18y theo cfu tao: duong han lién tuc,
chitéu cao dudng han bing chigu day e¢da ban thép mdng han trong cdc ban thép lién két.

Trudng hop cot dudi ia ¢dt dac, chn phai ki€m tra chigu day ban bung ¢ot dudi theo
didu kién ép miat nhu d8i vdi ban bung dam vai cia et rdng. -

~ Khi digu kign ép mat thda man, cin clu tac cde sudn miat ddw nhanh c&u chay, sudn

lét-gitra hai ban bung cua 2 phin cdt nhu d8i vai vai cdt rdng. Troag trudng hoap ngugc
iai, cAn thift k& vaj cof dac nhu da jam vdi vai c6t rOng: mét phan ban bung cda e6t dudi
(theo gia trj tinh todn £} duge thay bang ban thép khédc c6 chiéu day 1dn hon (theo tinh
todn bdng 4, 3. Ban thép moi thay thé bung ¢t duai cd kich thudc tiét dién &, x A, goi
la ban byung cia dam vai. Bung cot dudi nai véi bung dam vai théng qua dudng han goce
ndin ngang ndi vot bAn canh dudi ddm vai. Moi chi tiét khae, tiEn hanh nhu déi véi vai
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Hinh 3.13. N8i cot trén vdi cdt dudi dac. Lién k&t dam ciu truc, dim ham vdéi cot

cot rong va khong can ki€m tra diéu kién chiu uén cta cdc dam vai loai nay.

Vi du 3.4. Thiét ké m6i néi hai phan cot: cot trén dac, cot dudi réng va thist k& vai cot
dd dam cau truc theo céc s6 liéu sau:

- Cot trén cd tiét dién d6i xing dang chit H c4u tao tif ba ban thép: hai ban canh
14 x 320 mm va ban bung 8 x 472 mnm. Chiéu cao tiét dién cot trén b, = 500 mm.

- Cot du6i réng, gobm hai nhanh: nhanh mai dangl,nhanh cau chay dang I. Chiéu cao
ti€t dién toan cot b, = 1000mm.

- Néi luc tinh toan mdl ndi ¢t (da chon tu tiét dién ngay trén val cot) M = 3,7.10°
daNm; N, = 37,23 10° daN vaM = -11,92.10°daNm; N,, = 3723 10 daN. '

Cau chayco D . = 62,65. 10° daN; trong luong dﬁm cau chay G, .. = 1000 daN
- Vat liéu thép BCT3kI12. Han dién bang tay, que han 242.

dee: —

a) Tinh toan, thiét k€ méi néi hai phdn cét

Trudc hét du kién méi néi khuéch ' dai  cao hon mat trén vai c6t 500mm: Méi néi
canh ngoai, canh trong va bung c6t trén tién hanh trén cing mot tiét dién.
NOoi lue 16n nhat ma méi néi canh ngoai phai chju
N, M, 37,23.10° 3,7-10°

Sty = + = 26,2.10° daN.
e S 2 (0,5-0,014)
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Hinh 3.14. Ni ¢t trén véi c6t dudi réng. Lién két ddm ciu chay va canh didm ham vdi cét

Canh ﬁgﬂﬁi néi bang dudng han d6i dau théng, chidu dai dudng han bang bé rong
canh cot trén, chiéu cao dudng han bang chiéu day thép canh cot trén.
Ung sudt trong dudng han d6i dau néi cAnh ngoai la

26,2.10°
1,4(32-2.0,5)

Chon ban néi "K" c¢d chiéu day va chiéu rong dung bang chiéu day va chiéu rong ban
canh cua cot trén.

No6i luc 16n nhat trong canh trong cot trén (méi néi canh trong véi ban "K" phai chiu)
la

Sngn&i
ahgh

o, = = 630 daN/cm® < R_ y = 2100 daN/cm®

N, M,  372310° 11,92.10° d
S, - =l alt R DU ¥ = 43,5.10° daN.
¢ b, 2 (0,5-0,014)
Dung méi néi déi dau thing, ing suit trong dudng han néi
S 43,5.10° ‘
0, = — =8 = = 1002 daN/ecm® < R_ = 2100 daN/cm”.
ENA 1,4(32-2.0,5)

Moéi néi bung c6t, tinh du chiu luc cat tai tiét dién n6i. Vi luc ciAt & cot trén kha bé,
dudng han d6i dau ldy theo cdu tao: han suét, vdi chiéu cao duong han ding bang chieu
day thép ban bung.
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J
= il &
b) Tinh todn ddm vai k=43, Far A

Dam vai tinh nhu dam don
gidn nhip{ = 6, = 1.

Dam vai s::hiu3 udn badi lyc
Sone = 43,5.107 dalN truyén
tit canh trong claa cdt trén. S0

dd tinh toin nhu hinh 3.4. V
PhaAn e goi tua
o g0t W vy = 109 o W

SII‘ &
A=B=~— =21/1510"daN , .
P Hink 315 Tinh dém vai ¢ vi gy 3.4

B 2] 155t 0N

Mémen udn lagn nhat tai gita nhip (ngay dudi lue S;)

S,  435.10%. \
i y = 10,9 x 10°> daNm.

Chon chiéu day ban day mit nhdnh cau truc cta cot 6, = 20mm; chié¢u rong sudn
diu dAm clu truc b, = 300mm.

ChiZu day ban bung dém vai xac dinh tit didu kién ép cuc bd ela luc tap trung
e Myt X + thw:}‘ . i .

Chiéu dai truyén luc ép cuc bd dén bung dam wvaj

z=b_ + 20, =30 + 2.2 = 34cm.
Chiéu day cén thi&t cia ban bung ddm vai tinh theo:

Dot Ci.i{(. 62650 + 1000
Ogy = = = 0,6cm. Chon ¢, = 10mm.
iR 34 . 3200

T
Bung nhanh céu truc clia cdt dudi xé ranh che ban bung dam vai ludn qua. Hai ban
bung nay Hén k&t vdi nhau bang bon duing han gde,
Chidu cao bung diam vai phai du chda bon dudng han goc lién k&t ban bung dam vai
vdi bung nhdnh c3uv truc. Giad thiét chigu cao dudng han gde 2, = Bmm. Chidu dai mot
dudng han cEin thiét la:

D+ "-I:u 62650 + 1000 + 21750

Ehi s —  +lcm = : -+ i =3§25cem.
4h, (ﬂR ) 4.08.(0,71800)

min

Chiéu dai 1 dung han can thiét iien k&t ban “K” vao bung dam vai {dé 4 duong han

g0c nay du truyén lue ,S““rur
" S, 43500
15 = + 1= ~ . + 1 = 11,78cm.
4.k, {ﬁR, min 4 .0,8.(0,7.1800)

Dé y dén yéu cau cdu tao h,, 2 0,56,

Chon £, = 60cm; chiéu day ban ednh dudi dam vai bing 10mm, chidu cao ban bung
dam vai A, = 60-(2 + 1) = 57cm.

Kifm tra difu kun chiu ufn cia dim vai. DAm vai of tiét dién dang chit I khong 46 xing,
Canh dugi dfim vai thutmg 1A mét bin thép ndm ngang néi bin bung clia hai nhénh eia ojt dudi.

Canh trén cia dam vai thuong 1 hai ban thép (ban day mwt nhanh ciu truc va ban
sudn i5t), kich thudc hai ban thép nay thunng khac nhau, nén tiét dién ngang cua dam
vai vé hai phia cua lyc S, {(hai phia cia Mm ! cﬂng khéc nhau.

D€ kif'm tra vé uén cua dam wvai du chiu M;{'ﬁ- , cédn phai tinh duge manmen chéng
ubn cda ci hai tiét dién nay va phai tim vi tri cua truc trong tam x - x. Khi diéu kién udn
théa man, cAn phai tinh lién két giua canh va bung dam tiét dién chit | khong déi xdng
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nay. Bai todn s& kha phic tap.
Cd thé tinh dan giAn, thién v& an toan theo quan niém chi od riéng ban bung dim vai
chiu uén. Tinh mdmen ch6ng utn cia ban bung
W= (3, k2 16 = 1.57%6 = 541,6 cm’
Kigm tra diBu kién chiu udn cia tiét dién chir nhat

MY¥ 1090000 |
o= -2 w e =2013daN/em? < Ry = 2100 daN/cm?.
W 541.6 \

Cdc dudng han ngang lién k&t ban ¢dnh trén, cdnh dudi vdi ban bung cia dam vai
d&u 18y {theo cdu tao.

2. Chan cjt - lién két cot vai mong

a) Cdu tao chin cbt

Chan cbt truyén tAi trong ti bt xubng mong. Cdu tao chAn cdt can ddm bio dé& tai
trong duge truyen déu, d& cot lam viéc ding vdi'sa d6 tinh va thuan tién cho viéc thi
cong Mip dung. ' .

Cdt nén léch tam dung hai loai chan cot: chdn ¢6f ddc va chdn cdf cé bdn dé phén
edch, Chan cdt thong dung bao gbm cdc bd phin: bAn d€, dam d& va cédc suon.

Chéan cdt dac ding ban dé lién, thudng dugc md réng theo phudng mat phing tsc
dung mémen. Tuy theo tiét dién c6t ma chan cdt ¢d thé c6 mot hoac hai dam dé (h.3.16}.
Cac dam d& va cde suon phan phsi dBu tai trong tit than cot ra ban d&, dang thoi lai lam
g8i tya cho ban d& chiu ubn bdi phan lyc truykn ti mdéng 1&n va lam tang dé edng cho
ban d€ cing nhu cho toan chén c6t. CAc dAm d&, cac sudn ducce han vao than cdt. Than
cOt, ddm dé&, va cdc sudn duge han vao ban dé bing cac duting han gde nim ngang. Véi
cdc cft chiu tAi trong ldn, diu mat dAy cia than cot, ndi ti€p xdc voi ban dE, cAn got
nhin d€ sy ti€p xdc duge xay ra trén toan tiét dién.

Cét réng cd khoang cdch cdc nhanh bé thudng dung chan c6t gidng nhu chan cot dac
(cd bAn d& va dim dé& chung cho ca hai nhanh ¢é6ti. Khi khoAng cdch cde nhdanh idn,
thudng ding chan cit phan cdch ¢h, 3.17). Chan cot phin each e¢d ban d& riéng ré cho
titng nhanh con dim d& thi cd th& én (ndi cA hai nhanh e6t} hoac rdi {mdi nhanh cd
dam d& riéng). Trong mbi nhanh, eac ban d&, dam d&, cédc sudh ngin cdu tao tudng tu
nhu d&i vai chan c6t dac.

Ngoai ra, chén cdt con 6 cdc sudn gdi dd bu 16ng neo. Vi tri, cdu tac, dd cdng clia cde
sudmn gdi dd nay cdn dAm bio d€ su lam viée thue cta ¢t phi hop vdi so dd tinh.

Do phai chida qud nhitu dudng han, chi2u day bin d& chon khéong bé han 20 mm va
khong nén day qua 40 mm (trudng hdp chan c6t ¢6 sudn} va qua B0 mm (truding hop
chén cot chi co ban d&).

-b} Tinh todn chdn cft dic

Viéc tinh todn bao gdm: xic dinh cée kich thudce cia bin d&, dam dé, cac sudn va lidén
ké&t ching voi nhau; lién k& giita cdc chi ti€t nay vdi than cot.

Ngi ltc d€ tinh chan cot 14 cap néi luc nguy him nhat a tist dien I-1, 13y trong bang
t6 hop noi lue cot.

Kich thuéc ban d& cia chan cot dac (hoac chan cot rdng ban dé& jign) chiu nén lach
tAm dude xdc dinh tu digu kién chiu ép cue b¢ cia bé tong mong. Chidu rong B cua ban
d€ (canh vudng géc vdi mat phang udn) thuang duge cdu tao trude theo céc kich thude
cua tiét dién cot:

B=b+26,,+2C,

trong dd: b - kich thude vudng gde vdi mat phdng udn cha tist dién cét; 849 - Chitu day
dam dé&, ban d&u cd thé tay so ba d4q = 8 + 10 mm; €, - phan nhé ra cla céngxon ban
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dé, chon vao khoang 100 + 120 mm.

Chiéu dai L cta ban dé tinh duge theo gia thiét ing sudt 16n nhit tai mép ban dé dat
dén cudng do chiu ép cuc bd cla bé téong mdng, theo cong thic

N N . 6M
L= + \(— )+ ; (3.64)
2BR m 2BR m BR m

trong do M, N - cap noi luc dung dé tinh chan cét; R - cuong dé chiu nén tinh toan
cua bé tong mong; m_, - hé s6 tang R khi chiu nén cuc b
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3 =
mg, = \/rAm}'Ahd < 1.9,

dday A _, Ay - dién tich mat mdng va dién tich ban d€ ctia chan c6t. Ban dau, gia thiét
m, = 1,2 dé€ tinh. '
Sau khi xdc dinh B, L theo cédc céng thic trén, ¢d duge dién tich ban dé& Ay = B.L.
Tinh dng sudt tai mép ban dé€ theo phuong phap mat phang uén

3 thé nén nhidu o = N/BL) + 6M/(BL?*) <m . R

max ch™"n?

dthénénit o . = N/BL)- 6M/BL?). (3.66)

Than cot, dam d& va cdc sudn chia ban d&€ thanh nhitng 6 ban c6 cac didu kién bién
khédc nhau (h. 3.18). O 1 12 ban céngxon ; 6 2 l1a ban tua trén hai canh k& nhau; 6 3 la
ban tua trén ba canh va 6 4 12 ban tua trén b6n canh. Mémen uén 16n nhat cia mébi 6
ban nay, tinh cho dai rong mot don vi, duge viét dudi dang:

M, = ao,d*, (3.67)

trong dd o, - @ng sudt nén cha béténg mong bén dudi 6 ban (tac dung trd lai ban dudi
- dang phan luc gy uén
6 ban); o, duge suy ra A
tir gid triﬁam;x, o da oe I
tinh d trén va ldy gia
tri l6n nhat tuong ing
v6i mdi 6 dé€ tinh 6 do;
d - nhip tinh toan cua
6 ban;
a - hé s6 phu thuée T
loai 6 ban va ti s6 cac ;
canh 6. Tuy theo loai 6
ban, gia tri d, a« dudgc .
14y theo chi dan sau
day:
Véi 61:d=C,;
a = 1/2(ban céngxon):
Vgidv4:d = a,; «
tra bang 3.6 theo ti s6 x,
b,/a, (a; 1a canh ngén ot
cua 6 ban). 1
Vi 6 3: d = a,; «
tra bang 3.7 theo ti s6
b,la, (a, la chigu dai
bién tu do; b, la chiéu Yy
dai canh wvuéng gdc
vdi bién tu do). Khi -
(b,/a,) < 0,5, tinh 63 I e
nhu congxon . | e Fi144A . LL;,./{“L;,Q[
d=b,vaa=1/2 B Ly 2 | ] '
Véi 6 2: tinh nhu 6 " g Xy
3 véi cac kich thudc d,
l1a duong chéo tu do Hinh 3.17. Chan cdt réng, hai nhanh phan céch.
(néi hai giao di€m cta
canh tu do v6i canh duge tua); b, 1a chiéu dai duong cao ha tit dinh d6i dién xudng
dudng chéo tu do.

L L L

T Y Y TR T (N

Obd hdd

b
b
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Bdng 3.6. Hy #6 < dd xéc ainh m3man u&n 16n nhift cda bin k8 b&n canh

bqle, 10 11 12 13 1.4 15 16 17 18 18 P =2

(94 0.048 | 0055 [ 0063 | 0065 (0075 | O0BT | 0086 | 0.091 | 0,094 | 0058 01 0125
. - |.

Bdang 3.7. H4 38 & dé xdc dinh m8men uBn 16n nhit cim bén k& ba canh

bolay| 05 | 06 [ o7 { o8| 09| 10 | 12| 14 2 >2

& 0060 |0D74{ 0088y 0097 | 0107 | OM2 | 0120 | 0126 [ 0132 | 0,33

Chi&u day ban dé¢ 4, duge tinh v6i mémen lén nhat M
cda cdc 0 ban d&, theo cong thuc:

Bg = VOM  JRy). (3.68)
DéE ban d€ cd 4, hop ly, cdc gia tri M, d cdc 6 chn xdp xi nhau. Vi vay, viéc chon
tuong quan gita B va L hosac viéc bd tri cdc suon ngan, dam dé can phai duge lua chon
can nhéc ngay tu ldc cau tao chan cot.
Cac dam dé€, cac sudn A, B tuy theo tliing trudng hop cu thé duge tinh nhv céngxon
hodc nhu dam don gidn, chju tai trong phan bé déu;

o 25 08 A
may trong 86 cdc moémen M

Gy, = 0@y, , (3.69)
trong dd o - \ing sult nén clda bétdbng bén dudi ban d€, ngay phia dudi dam, sudn dang
khao sat (lay gia tri lon nh&t néu doc theo chiéu daj dam, sudn, dWng sudt ¢ phan bg
khéng déu); @, - chiku réng dién truyén phan luc vao dam d& hodc vao sudn (xem hinh
3.16).

Chi2u cao dam d& xdc dinh tir digu kién téng chidu dai cdc dutng han gde lién két
dam dé& vao cdnh cgt phai di truydn luc N . Khi xdc  dinh  &d lugng cac dudng han
truyén lyc N . nay cin quan tam dén kha nang thi céng cdc dudng han d€ dém sb
dudng han cho chinh xac. (C6 nhing dudng han, do khodng cdch cdc dam, sudn hé,
khong gian qua hep, khéng th€ han dugc).

ChiBu cao cdc sudn xac dinh tU didu kién cac duong han gde dd truyén phan luc géi
tua cua cOngxon (hoac clda dam don gidn) theo quan niém vira néu trén.

Chi2u day dam d&, chitu day cac sudn duge kifm tra theo digu kién chju udn & tist
dién nguy hi€m cuia congxon hoac cia dam don gidn ¢d chiéu cao vira duge xac dinh.

Dudng han ngang lién két than cot véi ban dé tinh theo didu kién: tdng dién tich
dudng han phai di truyén luc doc ma cdt phai chiu; phai chiu duge tac dung cua Ivc cit
@ tai ti€t dién chan cot (ldy ¢ tiét dieén I-I trong bang t6 hgp ndi lue eot). Trudng hop
ddu mit dudi cua than cot dd duoe phay nhdn, Iuc doc N da dude truy®En hoan toan
xubng ban dé& dudi dang dng suiit ép mat thi cdc dudng han nay chi phai chiu tac dung
cua luc cat .

Cac duing han ngang lien két dam dé&, suon vGi ban d& chon chiéu cao nhu nhau va
kifm tra theo diéu kién

g = 4o/ 2f, < (ﬁﬂg)mm; vii (,(J'Rg)mm = min(_BhRgh; ‘BIRgT)'
c) Tinh todn chin cot ring

Cach tinh chan c6t réng co ban d€, dam dé lién tuong ty nhu d8i voi chan cot dac.
Vi nhigng cét rdng chiu nén léch tdm {(nén - udn} ¢d chan cot riéng ré cho tung
nhanh thi chén cia wméi nhanh duge tinh nhu chan cdt nén ding tdm. Lyc tinh todn
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chan d méi nhdnh 1a luc nén 16n nhdt tai ti€t dién chan cét I-I tinh riéng chn tirng
nhdanh: N, ... Gia tri nay cd thé gidng hode khac voi N, da dung d€ chon tiét dién
nhdnh trude day, (vi néi lue d€ chon tiét dién nhanh cd thé khong phai 1a néi luc & tiét
dién chan cdt I-1).

Viéc tinh todn tién hanh riéng ré cho titng nhanh Dién tich ban d& yéu ciu & mbi
nhanh:

Ahdnh ﬂhl‘!‘lrl / {m' l (3.71)

Cau tao chidu rdng B cla bém dé, dua Theo kich thude cia tiét dién nhdanh giong nhu
da ti&n hanh vdi chan cbt dac.
Chon chigu dai ban d€& theo cong thie:

L 2 Ay,.wWB (3.72)
Ung suét thyc t& cta bétang mdng bén dudi ban dé;
Toh = Nnhmaxj(BL}* . {3.73)

Chi¢u day ban dg&, tiét dién dam dé, ti€t dién sudn va cac lién két tinh tuong tu nhu
déi vdi chan c6t dac. Trong chan cét loai nay, Ung suit uSn bén dudi ban d& la o, pPhan
b8 d2u trén toan bd dién tich A, . (khac véi & chan c8t nén léch tam, phan b6 khéng
déu gita cac 6 v ngay trén cung mot 6 ban).

d) Lién két chdn eft vé#i méng - Buldng neo

Buldng neo chd» sén trong mdéng la phuong tién lien két chan cot véi mdng. O chan
cot khdp, buléng neo duge bat true ti€p vao ban dé. O chan cot ngam buldng neo dugc
bat chat v4i chan c4t théng qua cdc sudn g8i d8 hodc cac dAm d&. Nhd d6 cing ubn cla
cac chi ti€t dg rat lon (chidu cao sudn d& hoac chiéu cao dAm dé ldn) nén bién dang xoay
cua chdn cdt v6i mdng coi nhu bang khong, ddm bao duge tinh ngam cda cét vai mong.

D¢ lap dung dé dang, bulong neo khong xuyén qua ban dé ma thudng ndm ngoai ban
d€. Céac sudn ngang do buldng co chiéu day bé nhit 1a 16 mm, duttng kinh 16 & sudn
ngang ldn hdn dudng kinh buléng 8 mm. Cdc swdn ngang nay duge han chat vao ma cia
d&m dé& hoac cuia canh 6t bang dudng han cong trudng chi khi da dinh vi chinh xdc cét
va van chat eac écu bén trén.

M4&i bulong neo c&n cd it nhdt mdt long den dém va hai écu. Chan cot khop thuang
dung hai buléng véi duéng kinh méi buléng khéng nhd hon 20 mm. Chan cdt ngam
thudng dung bén buléng vdi dudng kinh khéng nhé hon 24 mm.

Buldng neo tinh véi t8 hop ti trong gay kéo 16n nhat gita d€ cot va mdéng. Trong
bang td hgp noéi luc cot da thanh lap trude day, chua ¢6 cap néi luc ¢ dac di€m nay. Vi
vdy cn dua vaoc bang théng ké néi lue, & tiét dién chan cot [-1, chon ra té hgp cd luc doc
N bé nhdt va mémen M lon nhat. Tai trong thudng xuyén, thusng lam giam luc kéo
trong buldng neo nén khi tinh buléng neo, hé s6 vugt tai cia tai trong thudng xuyén &y
bang 0,9 (thuc chat 14 gidm tai trong giit d€ tang lue kéo cho buléng neo).

D6i v6i chan cot dac chiu nén léch tam, gia thiét rAng bién dang déo phat tri€n trong
bétong mdng viung nén; bi€u d6 Ung sudt phan bd déu v# dat dén #_(h. 3.16c). Tu diéu
kién can bang luc doc, ta ¢6 tdng luc kéo ma cdc buléng phaj chiju la:

SN, = aZBR_-N (3.74)

trong dé R, - cudng dd chiu nén tinh todn cia betbng mdng; B - chidu rong ban d& chan
cht; al- chléu dai vung nén cha bétong mdng; Z - khodng céch tit buléng neo chiu kéo
d€n mép bién chju nén cda ti&t dién.

Hg 6 « duge xac dinh tir didu kién cAn baing mémen d6i véi truc buléng neo chiu kéo

2(M + Nb,
a=1-1/1- 5 (3.75)
Z°BR,
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trong do b - khodng cach tif buléng chiu kéo dén luc nén N trén tiét dién.
D6i v@i cdt réng cd chan cot riéng ré che titng nhanh. Lue kéo trong buitng cing ia
iutc kéo 1dn nhat cia nhanh tai tiét dien chan cot

M- Ny
NN = e (3.76)
Pl oY C

trong dd C - khoang cédch giira hai truc cda hai nhdanh c6t; v - khodng cdch tit trong tam
ti€t dién toan cot d&n trong tAm nhanh d6i dien vai nhanh can tinh; M, N - cap noi luc &
ti€t dién 1.1 eda cof réng gay kdo nhigu nhit cho nhanh. Can {uu ¥ rang, voi mdi nhanh
ceé mot cap M, N khac nhau:
cho nhanh clu true: M) N | vacho nhanh mai Mo N
Truong hop khong tim duge mét trong hai cdp trén, ching t6 nhdnh khong chiu nhd.
Khi dg, buldng neo chon theo diéu kién cédu tao.

Dién tich bulﬁng neo cin thigt che moi nhdanh, xac dinh theo cong thiie:
m.n ZNh]ﬂn RmﬂJ (3'77}
trong dd, n - s6 lugng buléng d& truyén hic 2V, {thurng ba tri hai hoac bdn cdl 4 hai

bén, ddt xdng vdi truc nhanh); R_ ., - cudng do chiu kéo cia buléng neo,

R ., = 1400 daN/ecm? véi thép buldng 1a BCT3KIT 2;
oo = 1700 daN/em® vai thép bulong ta 90r2C,
R, = 1900 daNjem? voi thép buléngla 10r2C1.

Qui cdch buldng neo tra & bang IV .8, phu luc IV.

Vi du 3.5. Thiét k& chan ¢6t 8 vi dy 3.3. . Lue nén 10n nhat g tidt dién chan ¢ot cda
nhanh ciu trac ia N, = 2i4,1. 10° dalN; cua nhanh mai N = 4254 . 10° daN. Vai
Jiéu thép chan ¢t va thép buléng neo ]a BCT3kIT 2.

Cot dat trén mong bétong mac 150

nha

a} Xac dinh kich thude bdn oé
- Dién tich ban d& cla nhanh xdc dinh theo cng thiic

Al‘ld = Nfernq‘h
Gid thi&t hé s0 tﬁng r:uﬁrng dn dcn nén cn,u: bé niat bétdng mong
= VA A

=

Bé téng mong mac la{) co R = GU daN;cm
TiohdugcR_, = m, . R, } 2. 60 = 78 dalN/em®
Dién tich yéu cau etia b:fm dé& nhanh wat la:

A¥ o 425,4.10° 160 o
cha 7T Nnh!"! nch — 78 = cm®.
Dién tich yéu chu cGa.ban d&€ nhanh ciu chay la:
Ve 214100 ,
‘A;’hn“ nhlermh = T = 2750 em*,

Chon chigu rong B ctia ban d€ theo yéu cau cdu tao :
B=6,+20,, +2C=60+2.14+2.36="T0cm.
Chiéu dai L cua ban d€ tung nhdanh tinh duge {A

= 78 cmn. Chon L., = 80cm.
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LY., =4 iB= -?EED = 39 3cm:. Chon
ity “hihg ST - :

5 : - Chon L, , = 40 cm.
Ung sudt thuc t& ngay dudi ban dé
425400 o
Ton2 = Ty = ﬂ = 76,1 daN*"C“?“?
214100 .
Tt = Frpee = o 40., = 76,5 daN/cm*.

- Tinh chigdu day ban d&. C4u tao chan ¢ot nhu hinh 3.18, dién tich ban d& hi cac dam
dé&, suon ngAn chia thanh cdc & vi cde bién tua khac nhau.

Theo cac kich thude canh é va loai 6, tinh mémen uén {rong cac o nay va nhan thay
r.?mg:

O nhanh mai, mémen lon nhat 1a & ban k& bén canh:

Vai bin = 33/29,4 = 1,12. Tra bang 3.6 duge | = 0,006, -
M=a.o,d" = 0,056 761.29,4° = 3740 daNem.

O nhanh ciu iruc, momen {dn nhat 2 d bAn ké ba canh:

Vi bia = 19,4/29,4 = 0,6G. Tra bang 3.7 duge « = 00,0824,

M=c. a,. d =00824.765 . 29,4° = 5450 daNem.
Chieéu day c&n thist cua ban dé miéi nhanh;

6 x H4560 }G 3740

hd = — = 3,3 cm.
2100 .1 21{)0 1

Chon chung chiu day ban dé cho ca hai nhanh &, ; = 4 cm.

b) Tinh cdc b phin & chdn cdt

- Dam d&. Toan b luc N truyén til nhanh c6t xudng ban dé thong qua hai dam d€

va dbi sudn han vao bung cia nhanh. Vi vay, dam dé chiu tac dung ciua phan phan luc
a.y, thude dién truyén tai cia no.

Tai trong lén dAm dé€ & nhdanh mai
Gagq = 19+ 0,5.30 . 76,1 = 1520 daN/em.
TOng phan juc truyén ién dam J&;
Nayy = Gogy - { = 1520 . 80 = 121600 daN.
Luc N, nay do hai dudng han lién két dan: d¢ vdi song va véi mép thép goc nhanh

cHt phai chiu. GiaA thiét chidu cao dudng han séng 2, = 16 mm, chiéu cac dudng han mep
A, = 10 mm,

Chiéu dai c&n thiét cia dudng han song va duting han mép:

Nagd b, -a,) 121600.i22 - 3)

Ly=—" . S = e =52 cm
g hJBR) i 22 .1,6. 1260
Nagg - a, 121600 . 3

Ehm R : = - = 13,16 cm.
b, BB i 22.1,0.1260

Trong cong thic trén, &, 14 chitu ring canh thép goc nhéanh; o,

= 3 em ia khoang
cach tu truc trong tam nhanh mAi dén dudng han séng thép gdc.
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Chan dam d& ¢d tiét dién 650 x 14 mm.

Vi dam d¢ cd tigt dién rd: 16n ma nhip céngxon dim dé€ lai bé nén khéng can kidm
tra vé uén va cat.

- Suon eongxon A

Tai trong tdc dung 1én sudn: g, = 30 . 76,1 = 2280 daN/cm. Mémen uon va lue cat
ldn nhat taz tidt dién ngam {ché cd hai dudng han gde lién két sudn voi bung cot).

qal 2280 4%
My==0 = ———— = 2107860 daNum ; @, = 5L, = 2280 43 = 98040 daN.

Chon chi®u day sugn o, = 1,6 cm.

6.M, 6 . 21078060
Chigu cap cta sudn tinh theo i, = 5 \ = 61,3 cm
ARy

1.6 . 2100
Chon i, = 6O cm.
Kigm ira hai dudng han gdc lién két sudin A vii bung cdt:
Chon chiéu cao dudng han /i, = 18 mm, han sudt

= {Zﬁhhh )6 =(2.0,7.1,8. (6511716 = 1720 cm®,
bh = 28,0, =2.0,7. 1,8 (65- 1) = 161 cm®.
D6 bén cia dusng han ki€m tra theo o,

h h 11

M @ /2107860 08040
a, m\f% S 0 I v N It ‘
;oW A, 1720 161

PR

= 1368 daN/em® < R = 1800 daN/cm®.

Sudn congxon A va duding han da kha nang chiu lye .
- Sudn ngan B
T4l trong téc dung lén sudn ngan B

gy = 76,1 . {10 + 0,5 . 33) = 2020 daN/cm.

Sudn B jam vigée nhu dam don gidn tua trén dinm d€ va sutn A. Mémen uén 16n nhat

q, - 1y° 2020 . 29.4°
My=—- = = 218251 daNcm.

8 8
Chon chidu day suon B la dli = 10 mm.
Chiéu cao c&n thiét cna sudn ngan B tinh thec 4igu kién chiv uén :

6 LMy G, 218251
fzﬁ —_— = = 256 cm.
éH,R}f 1.2100

Chiéu cao dudng han lién két sutn B vao dam dé (hoic vao susn A)

Qulp 2020. 29,4
= = = 0,98 cm. Chon 2, = 1 em.

"=y iy (BR, b 2.25-1). 1260
- Tinh chiéu cac cdc dudng han ngang
Cac két cdu sudn nhu dam dé&, suon A, sudn B, bung cda nhdanh cot déu lién két vai
ban dé& bang hai dudng han ngang & hai bén sudn. Chiéu cao duding han cn thist cha
mdi lien két cuy thé 1a
Vai lién k&t cda dam dé via ban dé:
q>4d 1520

hy, = 2 = 0,60 om
2 (BR }mm 2.1260

Vai lién két sudm A vao ban dé-

nrn
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qA 2280

Ay = SR }__ = wmé = (1,90 cm.
- £ min .
Véi lién két suon B vao ban dé;
Py = ?L = 2020 = 0,80 em
(ﬁRg:'min 2 .1260
V@i Hen két bung nhanh vao ban dé:
q 76,1.(0,5.25 + 2 + 0,5, 33)
P = 2GR, 3. 1260 =094 em.
£ min ‘

' Chon th6ng nhat 2, = 12 mm cho moi duding han ngang. Cac b phén chi ti€t, lien
k&t & chan cot eda nhdnh cau trye, ciing duge tinh toan trgng tu nhu ¢ nhdnh mai.

c} Tinh buling nes

Tir bang t8 hop noi e cot, d tiét didn chan cét, tim ra & hop cho mémen udn lén
nhat va lue doc nhd nhat. Trong vi du nay. chdng han ta tim duge t8 hop (1; 7) do tinh
tai va gid gy nén.

N¢i lde dung d€ tinh buldng neo d nhanh mai 1a:

M, 49,21, 107 \ \
Mz — .n,+M, = ——— . 0,9-12878 10" = 88,5210 daNm;
n, 5 11
N, 92,7 .10° X
N= — my= ——— .09=755810"daN,
n b

(
trong dd M, N,- ndi {uc g tiét dién chan cft do tai trong tinh gay ra,
M, = 49,21 . 10% daNm; N, = 92,7. 10° daN,
Mg- ndi lue (moémen) d ti8t dién chén ¢t do hoat 141 gid giy ra,
M_=-12878. 10" daNm

n, = 1,1 - hé sd vugt tAi cla tai trong tinh {da ding d€ tinh néi lyc);

r, = 0,9 - hé 86 "giam tai" ding v&i néi Iye cla tai trong tinh khi tinh bulong neo.

Tu M, N via tinh trén day, tinh duge e kée trong nhanh mai (chinh 14 lve kéo
trong buléng) |

M ¥, 88,62 .10 7558 .10° .
SNy=— -N->-" = ——— . — 0,718 = 2833 10" daN,
C C 1,201 1,201

trong dd C = 1,201 m - khoAng cdch giGia hai truc trong tAm cta hai nhanh; y, - khoang
cach tit truc trong tdm toan tiét dién dén truc caa nhanh doi dién (nhanh chu true).
Di&n tich ti6t dién cén thiét cia huldng neo d nhanh maéi la

AY . =3N, /R, . =2833.10°/1400 = 20,24 cm”.
Chon hai buidng neo 948 cd tiét dién thu hep ia
AfhoT = 2,183,765 = 27,5 cm?

Tién hanh tuong td nhu d nhanh mai, xdc dinh duge fue kéo 1dn nhat & nhanh ciu
tryc ma buldng neo phai chiu la $.N,, = 134,5 . 10° daN.
Dién tich cén thiét cia buldng neo nhdanh cau truc i3

" 134.5. 10° ,
Aifit e T T = 96 em™
' 1400
Chorn hai buléng neo 990 ¢6 tidt dién thu hep 12
Achou = 9.53,6 = 107.2 em”.

L neo
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CHUONG 4
THIET KE DAN Vi KEO

§ 4.1. So dd va céc kich thuée chinh cua dan vi kéo

Dan vi kéo 1a két cdu d8 mai clia nha. Vi keo lién két voi cot (khép hoac edng) tao
nén k&t cidu khung chiu lue eua nha.

Dan vi k&o thudng ¢d cdc dang so d6 tam gide, hinh thang, canh song song nhu hinh
4.1.

Cac so dd hinh 4.1.a, b, ¢, d dung cho mai lgp ton, phibréximang (hoac ngdi) va dan
Jién két khap vdi cot. N&u lien két cing vai cot thi dung so d6 dan canh song song nhu
hinh 4.1.h, k, véi dd d6c i phu hop véi tdm lgp. Mdi ton ¢é i = 0,20, mai phibroximang
i = 0,285, mai ngdi{ = 0,6.

Cae s3 d6 hinh 4.1.e, d, g, h, k, duge dung cho mai lgp tAm panen bétdng cot thép vai
do doc i =1/8+1/12. Cac so d6 nay co thé lién két ciing hay lién k&t khap véi cot. '

V&i so do hinh 4.1.h, khi c6 46 dc:u:*z ldn, dé khac phuc luc dap H l4n tdc dung vao cot,
nén bé tri thém thanh cang.
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Hink 1.1. Cac dang dan vi keo
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Nhip cua dan la khoang cdach truc dinh vjcta hai goi tua. Vi kéo thép thuong co
L = 18, 24, 30, 36m, déi khi con dung L = 21, 27, 33m. Nhip tinh toan thuc té& cta dan
la khoang cach trong tam truyén phan luc géi tua cia dan (xem hinh 4.2).

Chiéu cao h cta dan tam gidc phu thudc vao nhip va dé doc ctia mai, h = 0,5i L.
Chiéu cao gitta nhip cia dan hinh thang, dan canh song song vao khoang & = (1/7 +
1/9)L. DOi véi cac dan hinh thang ¢ dé doc mai i = 1/8 + 1/12,chiéu cao dau dan vao
khodng i, = (1/15 + 1/10)L, thutng ldy A_ = 2,2m (tai truc dinh vi). Véi méi cd do doc
i = 1/3,5 co thé dung dan hinh thang déc ¢d chiéu cao dau dan la 450mm.

_ S
T8 e |

el Lzt L Lzt .
- A% |
L L. L d L 2 L

L) O 6 B

Hinh 4.2. 86 db xac dinh nhip dan

Hé thanh bung cia dan duge bé tri sao cho cac nut trung véi vi tri dat tai, gdc
nghiéng cta thanh xién véi thanh canh dudi vao khodng 45 + 55° v6i hé thanh bung
tam giae, vao khoang 35 + 45" véi hé thanh bung xién. Thudng vi keéo sit dung loai hé
thanh bung tam giac c¢d thanh ding nhu hinh 4.1.a, d, d, e, g, h, k. Song cdc dang dan
déu co thé dung hé thanh bung xién nhu hinh 4.1a, ¢, h.

Véi vi kéo dang hinh thang, dang canh song song thudng ldy khoang cach nit & canh
trén la 3m (tinh dén truc dinh vi). Néu panen mai rong 1,5m thi nén bé tri thém hé
thanh bung phan nhé dé khoang nit & canh trén l1a 1,5m (xem hinh 4.1.d).

Véi dan vi kéo lgp mai nhe (tén, phibroximang), khoang cdach nit & canh trén thuong
lay vao khoang 1,2 + 1,5m, tuy thudc vao chiéu dai va cau tao tam lgp.

Khi thiét ké cd thé st dung cac so d6 dan vi keo cho & hinh 4.3,

§4.2. Tai trong va ndi luc cua dan vi kéo
1. Tai trong tac dung trén dan vi kéo

Tai trong tac dung trén dan thuong la nhiing luc tap trung & nit dan, gom cd6:

a) Tdi trong thudng xuyén, con goi la tinh tai, bao gdbm trong lugng cac 16p mai va
frong lugng cac két cAu mai. Tri s6 cac tinh tai tap trung d nit dan vi keo dude xdc dinh

by sl

d.B
2ut dau dan G] = ——E- (gm + gd}" (4.1)
1 nit trung gian G,=dB (g, +gy, (4.2)
d.B .
voi nit & chan clta troi G5 = gt Eat By i O (4.3)

vdi nit ed két cadu eda troi (tri nut chan cia troi)
G,=dB (g, +84 +8.) (4.4)




trong céc céng thie 4.1 dén 4.4, B 1a bude cia vi kéo; d - khoAng cach theo phuong nim
ngang gida cdc ndt dan (xem hinh 4.1}, néu cic khodng cdch nay khéng bang nhau thi
a ={d,, + d¥2(d,  vad, la khodng cach ¢ hai bén nit dan dang tinh £4i trong vao nd);
8,; - trong lugng tinh toan cla cde 1dp mai phan b6 déu trén mat bang nha, g, - trong
lugng cua vi kéo va hé gidng mai phan bé déu trén mat bing nha; g., - trong luong cua
két cdu cua troi va he giang clfa tréi phan b8 déu trén mat bAng cua troi; G, - trong
iugng cua kinh va bfu cira cda ¢ifa troi t4p trung tai nit dan chan cfa tra, (xem phan
x4c dinh tai trong tdc dung vao khung). '

S i‘ Lﬁ’g{}g “ L=0287 -
NN Sl SpAVAVAVAVS 3
™

[ =18 m 1 | L =18 mr J | |

|
< E i d} {:B_";é l ’ ' } z‘flng? &
X 2+ I )
— My

T e T
| | | F | [ ’ r 720,287

2284
f
%‘
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4758
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2200
1
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|5€ﬂ?

L= 36m N [=36m |
T L, 1
S, | | i il v S
m»i:.rfwﬁ"r:r-z‘ ‘ { ¢Z=2fm } &i
NI P
NI | 2 . ¥
L=27m | L=27m b
L s ,;lffl"figw |
NJ?: 33 m | Q:i:= I3 )
crt b L Lol
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Hinit 4.3, Chc sd do dan vi kéo
b) Heat 1di sira chita mdi

Heat tat sua chita mai o thé cd 4 £#én nda trai, nia phai hosc trén ca dan. Gia tri
cla nd tac dung trén cac nit dan la

voi nit dau dan P, = 0,5dp. (4.5)
vl nut trung gian Py =dp. {4.63

T2



trong dd @ - nh¢ trén; p = n p B da tinh d phan xac dinh tai trong cda khung; p» - hoat
tdi tidu chu&n phan ba déu trén mat bang nha,

c) Tai trong gio
Tai trong gic tac dung lén dan vi kéo la ede luc tap trung W, thupng dat 6 nit dan,
{xem hinh 4.4%:

W = 0,5nq C kBa; (4.7)
W, = nq C kBa, (4.8)
W, = 0,6 ng C.kBa; {4.9}
W, = ng, C,kBa, (4.10)

trong do g, - 4p luc déng
cla gic; n « hé s8 vuot tai,
in = 13 %k . hésddbdcao
idy theo cao trinh diuh
mai; C,, C, - cac hé s6 khi
dong, tdt cA xac dinh theo
tiéu chuan TCVN
2737-90 hoac theo phu
lue V; B - bude dan vi
kéo; @ - khoang cdch nit
dan ¢ cdnh trén (h.4 .4},
Luu y rang tai trong pid
tac dung vudng goc v4i mat mai, hé s6 khi dong (C, C,) od dau "-" 1a gid be mai (di ra
khéi mai), ed ddu "+" la gid di vao mai. Viée tinh todn dan chi bé qua tai trong gié khi
madi chiu gi¢ béc ma tal trong gid béc 461 v4i dan khong 1on hon tai trong thudng
xuyén cia dan (thudng la cdc mai l4p ghép bang cac t&m panen bétdng cét thép cd
do ddei < 1/8).

d) Momen diu din

Khi dan lién két cidng voi cft, ngoai cde tai trong dat tryc tiép trén dan, dan con chiu
momen & hai dau {chinh 1a momen g tigt dién o6t giap v6i dan). D6 véi mébi loai tai
trong tdc dung trén khung {du & dan hay & cot) déu cd cac cap mdmen dau dan. Viéc iam
chinh xac 14 dan phai tinh v6i titng edp mémen dd. D& gidm b6t khéi lugng tinh todn, va
thién v& an toan cd the td hgp trude cac mémen dau dan (chinh la cic t8 hop mbémen &
ti€t dién cét gidp voi dan}, rdi chon ra mot vai cgp t6 hop mémen dau dan nguy hiém dé
tinh todan. Thudng I cic cap 8 hgp: M, M, va M _. . M, ; M, 13 monen t3 hop &
dau trai (hodc phai) ¢d gia tri lan nhat gay kea thanh canh dusi (mang ddu "+"), M_. la
momen t6 hgp d dau trai (hodc phai) ¢d gia tri lan nhat gy nén thanh canh dudi (mang
ddu “-"); M , 14 mémen t& hgp tuong ing 0 ddu dan cbn lai cung t6 hgp tai trong voi
M. hoae M . {xem hinh 4.5} Can quan tam tim cap t0 hop mémen diu dan gay nguy

HEN - i

Hindk 4.4 56 db tai trong gid trén vi ko

Mmax fr Mty Mt Mmax ph

Zavava) ()

M min tr Mty Mrv Mumin ph

(zavavzay) ()

finhi £.5 Mémen diu dan




hiém cho hé thanh bung cia dan, dé ]a cap té hop tao ra Juc cat @ cho dan, tuc la cap
momen t8 hap cd AM ., = | M, -3 | dong thdi tri 56 cda M, hoac M?h khang nhé
hon nhigu so vai M, hoac 4 =~ Nhicu khicaptd hgp M, M | trung vdi mot trong hai
trutng hop M M, hoac M M

mm’ T

e = ph

Imuaxt
2. Noi Ide tinh todin cia cac thanh dan

a) Xdc dink néi fuc
Néi lue etia cdc thanh dan duge xde dinh vai ting loai tai trong bang phuong phap 46
- giai Cremona. Cy thé cin vé cde do giai sau

- vOi tai trong thudng xuyén (cdc (.} trén toan dan. Dan cd su d6 d6i xdng va tai
trong & doi xdng, chi can vé cho nua dan dén khi do gidi xuat hién tinh chadt déi xdng,
(h.4.6).

- vdi hoat tdi (cdc P)) trén nua irdi cia dan (h.4.7). Néu so 6 dan khéng d6i xing thi
vé thém trudng hgp cac P, dat trén nia phai cta dan. Vdi dan doi xing dé cd trudong hop
cac P, dat trén nda phai, ta chi can Jdy doi xing vdi trudng hop cac P. dat 0 nua trai
(hdc 1a [at biéu db lai). Cong két qua cda hai trudng hop tai d n(a trai vA tAi 6 nda phai
dugce két qua cho trudsng hgp hoat
tai dat trén toan dan. D&i vai dan g 6+ 9% 64 g
tamn giac khéng can xét cac truong ’ :
hap hoat tai 4 cdc nwa dan, do vay
chi vé dé giai cho cac P, dat g trén
toan dan.

-v0i M, = + 1dat d dau trai cia
dan fh.4.8:. Dan doi xdng thi sir két
qua vdi M= + 1 c¢d thé suy ngay
ra két qua tinh vai M = +1 bang
cach lat lai bi€u db. [Fim khong dbi
xing thi vé thém trunng hop M., =
+1 dat d dau phai cla dan. Tu ndl
lyuc do M = 1, Mph = 1 xdc dinh
dugec ndi lue trong cac thanh dan do
cae cap mbmen dau dan bang cach
nhan tuogng dng chang vai ngi ive do
mdmen don vi réi cdng lai, vi du cap

reprurtA= = E
4 ‘ 2 a
J
\-‘M q 7
é 34 AT

74 Hinh 4.7. DD giai Crémona cia hoat tai ¢ nla tr&i dan



Moo M trong biang 4010 1oy M, nhin vdi edt 17 val M, nhin vt edt 18 v6i cong la
duge eot 19, Luu vy eie mémen mang diu “+" khi no gay kcéo canh dudi cta dian. mang day

U Rhi nag gy nén eianh dudi e dion,
-V Gl trong wio (eac HT 0060 mal xem hinh 4,12 Luu ¥ cic tw W) vudng goe visi

Mt phucege m.
- Braivdidan oo Bé duanh bung phiin nha, khi tinh todn diom trude fén sem nh dan,

y k b
— g|&’ VA :
b1l 2 25 k) 7N b
1 =—
4 \r/q a }5
7N

H= %ﬂfl{'ﬂ y B:A: A4

7i1e 1cm _ Bdal

AN ara |

Z//xé f F=i=
7 3= 4 5;’}5&52

mé

¢ |
__j

7L 38 mm =P FL. i5mm=F

Hinh 4.9, Ba gidi Crémona cla dan phan nhd
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khéng cd cac thanh phan nho, {ai trong dat d cdac mitt dan phan nhé duge chia vé cde nut
dan chinh. Sau d6 tinh riéng cdac hé thanh bung phin nhd (con goi la dan phan nho), vé&
dB giai cho tiing dan phan nhd véi cac tal trong G, P, W clia né {xem hinh 4.9}.

K&t qua tinh todn ndi lue cdc thanh dan duge ghi thanh bang nhy bang 4.1. Khi dan
déi xing, bang chi ¢in lap cho nda dan. Tay theo tiing trudng hop cu thé ma bang 4.1
cd day di hoac khong day da cac cot.

Khi tai trong trén thanh cianh dat ngoai nit dan thi thanh canh nay ngoai néi luc doc
con c¢d momen udn. Cde mémen nay cod thé ldy pin ding va thién v& an toan nhu sau

Méamen nhip & khoang dau M, = Pdidhoac M, = qd*/10. (4.11)
Mémen nhip & cac khoang con lai M, = Pd/4,5 hoac M, = qdzg’lZ, (4.12)
Momen géi (4 cdc nuat) M, = Pd/6,5 hodc M, = qd2f18 (4.13)

trong d6 P - luc tap trung trén thanh canh, & giiia cdac khodng nit ( & day xét trudng hop
mdéi khoang cé mot luc); g - tai trong phan bd déu trén cdc nhip tinh toan d ¢ua thanh
canh (nhip tinh toan d 1a khoang cach gita hai nit dan vuéng pgde vai luc tac dung).

Bdang 4.1 Mgilyc che thanh dan

Loai Ky Do tai trong Do hoat tai méi & Do
thanh hiéu thudng xuyén mia tréi mnla phai qity
thanh n=11 | n=09 |r.=1} n,=09n,=1 |u;=08 neg =1 4 =09
1 s | 4 5 G 7 8 q 10
Do dan phén nhd Do m8 men dau dan
G o B .l’l'ftr =+1 Mph '—"+1 metr, antr’
=11 n =083 g = 1 He = 05 g = 1 fe =09 ’”tu MI‘LI
il 12 13 14 15 16 17 18 19 20
Do mérmen dau dan NS lyc ttodn
Mrraxph, | Mrrinph, (16 hop ndi luc)
Mg My keo - nén
21 22 23 24 25

b) T6 hop nbi luc

N6i luc tinh todn cda cdc thanh dan dudce 18y & céc ¢6t t8 hop noi luc (cot 24, 25 bang
4.1). Viéc t8 hgp duge tién hanh bang cdch cong nhing tri s6 cd ddu thich hgp do cac tai
trong tam thoi véi tri s6 do tai tronp thuong xuyén 0 méi dong cia bang 4.1 d€ duoe gia
tri 16n nhat vé kéo va nén ghi vao cot 24 va 25 cha bang. Trong tit ci cac t8 hop, tai
trong thudng xuyén (tinh tai) ludén ludn phai cd. DOi vdi ndi luc do mdmen ddu dan
(thién v& an toan) ta chdp nhin gqui dinh: Mémen dau dan cd thé cd hoac khéng cd, do
d6 chi k&€ dén vai nhitng thanh ma nd lam tang noi lue cho thanh. Can luu ¥, trong méi
mot t6 hop chi ¢6 mat nhidu nhAt mét cap mémen dAu dan. Khi trong t8 hop cd tit hai
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Hinh 4.7 Hinh coa vl dy 4.1

hoat tai ng4n han tro 1&n thi cdc hoat tai nay ding céc cét cd hé s6 t8 hgp n_ = 0,9. Nhé
réng, hé s6 n_ da duge k€ dén khi té hop ra cdc cap mémen dau dan. Khi hoat tai mai
chdt trén ca dan thi trong to hap cdong hai ¢dt 5 va 7 hoac 6 va 8.

Vai t8 hgp gdom tinh tdi mai va gié b8e mai, khi tri 88 noi lue do gid 16n hon va nguge
d&u vai noi lue do tinh tai, thi néi lue do tinh tdi s8 ding cot ¢d hé s6 vugt tdin = 0,5.

Vi du 4.1. Xac dinh ndi luc tinh todn cho edc thanh cda dan vi kéo mai nha kho cho &
hinh 4.10. Mai lgp tén. Nha xay dung d noi thude vung gid I1I, ¢ dia hinh dang B. - Budc
vi kéo B = 4,5m. C6 luc nén theo phuong ngang tit dau cot vao dan vi keo H, = 156
daN, do gié tdc dung trén cdt khung truyEn qua (h.4.12)

a) Xdc dinh tdi trong
- T4l trong thudng xuyén (s6 d6 d hinh 4.11)

Trong lugng mai g_ qui ra trén dién tich méat bang (d6 déci = 1,85/7,5,
cosa = 7.5/7,725)
Tai trong Hé s6 T&i trong

Loai tai trong Ddn vj tidu chudn vUdt tai tinh toan

- THn 13p mai day rmm
(loal :n? ndng 13.3kG) daN/m? 61" 11 77
-Xarca [12;
(¥ \ang 10.4kG) daN/m?2 68 1 75
r 229 25,2

"« |14 k& dén sJ lgp chBng cda cAc tAm mai.

7



Trong lugng dan vi kéo va hé gidng mai (qui trén dién tich mat bang), gin dang lay
theo ¢cong thue 2.1
g4 = L2na L, 0daylay o, = 0,5 daN;’m‘%; g4 =121105156 =99 daN/m-.
Theo cac cong thic 4.1, 4.2 ta cd |
G, = (25,2 + 9,91,54,5/2 = 118,56 daN, G, = (25,2 + ,91,64,5 = 237 daN.
Phan luc dau dan
Rgh = RgH = {20 + 9G_¥2 = 1184 daN.
« Hoat tai sda chita maj {s0 d6 d hinh 4.11):
Theo TCVN 27 37-90 trén dion tich mat nidi cd hoat £4i sta chia & 30daN/m®, hé =8
vugt tadi n = 1,3, qui ra trén dién tich mat bang 1a: _
= 30/cosxr = 30.7,725/7,6 = 30,9 daN/m”; p = np, = 13300 =402 daN/m".
Vay theo cac ¢ong thic 4.5, 4.6 c6
P, = 40,2.1,5.4,5/2 = 135,5daN; P, = 40,2.1,5.4,5 = 27! daN.
Phan luc daw dan i

R, = R = (2P, + 9P,)/2 = 1355 daN.

~Tai trong gid {(2a dd d hinh 4.12}:
Theo phuye lue ¥V, vung gid [1I ¢d g, = 100 daN/m*; v3i gde nghiéng clia maj
= 13°51"; HiL = 6/15 = 0,4 ¢6 céc hé s6 khi dong C, = -0,34, C, = -0,4 (h.4.10), nhu
vay gio gay boc mai Vi dang dia hinh B, dinh mai cao 7,85m cd hé s6 d6 cac k = 0,93
{cac he s6 (), C,, & ndi suy theo cdc bang 8 phu Juc V). He s6 vugt tai n = 1,3
Vay theo cde cOng thic 4.7 + 4,10 ta cd
W, = 1,3.100.0,34.0,03.4,5.1,5452 = 143 daN,
W, =1.3.1000,34:0,934,51,645 = 2 W, = 186 daN.
W= 1310004 .0,93.4,5.1,545/2 = 168 daN;
W, =1,3.100 0,4 0,934,5.1,545 = 2W, = 336 daN;
Ca WI: cos ¢ = 286.7,5/%,725 = 277, 7 daN > GE = 237.0,9/1,1 = 194 daN.

Vay cian phai tinh toin dan vdi tai trong gio. Vi vdi td hgp tai trong gid va tinh tai
madi, gy cha thanh cdnh dudi eiing nhu mot s6 thanh bung ddi chiéu néi luc tit kéo sang
nén, am cho ching dé bi mat kha ning chiu Iuc do mat 8n dinh.

Fhan lue dau dan

H =156 + (336 - 286)5sincr = 156 + 50.5.1,85/7,7250 = 216 daN;

i

Ryp = [5:336.7,72512 + 286.5.7,725(0,5 + cos2) ] =
={ 336/2 + 286.10,5 + 2cos%x - 1} 1 5.1,725/15 =
=[ 336/2 + 286(-0,5 + 2.7,5%7,725%) ] 7,725/3 =
= (336.0,5 + 286.1,385)7,725/3 =~ 1453 daN;

Ry, = (286.0,5 + 336.1,385)7,725/3 = 1567 daN.

&) Xdc dinh nbi luc

O hinh 4,11 cho db giai Crémona cda tinh tai va hoat tai tac dung trén ca dan. O day
ca tinh va hoat tai dung chung mot db gidi, chi khac ti 1@ xich, vi tinh tAi va hoat tai tai
nat (A £: 18 vai nhau,

Dung néi luc do tinh tdi nhan lén PG, = 271/237 lan thi dugce ndi luc do hoat tai,

O hinh 4.12 cho da gidi Crémona dcu tm trong gio.

K&t qué néi fuc va 10 hop ndi lue duge iap thanh bang nhu sau (& day cdc 16 hgp nguy
hi€ém déu 14 t8 hop co ban 1, do vay khong 6 cac cot vai hé s6 6 hop n. =09,
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= 474 daN [var 6i)
562 daN (vdi Pi)
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Ry vy A Mo

tinf 4.1 . 30 gidi Cedrmona vdi tai G;.P, cla déan vi k@o J vi dy 41

Bidng ndilyc ckc thanh dan ¢la vi dy 4,1

Loai Ky Do tinh tai mai Do hoat Do gi¢, daN T8 hop ndi lye tinh
higu daN tai mai, tréi sang | phai sang toan, daiN

thanh thanh n =11 n=709 daN phi trai kéo rén

aH (2) (3) (4) (5) (6} (73 (8) (9}

canh T4 -4456 ~3645 -5095 +457R +527TF +1532 <4, 7> -9551 « A5

rén T2 4124 -3374 -47th +4675 +4887 1513 <47 -8B33 <35>
T3 -3489 -2854 -3989 +4004 +4120 1266 <47T> 7478 <35>
T4 3489 -2854 -3989 +4069 +4139 1345 <47 > -7478 <35>
T5 -2512 -2055 -2873 +2547 +2987 932 <47 -8385 =35>

canh B +4332 +3545 +4954 -4935 5281 9286 <35 736wl

dudi D2 +3839 +3141 +4390 -4418 -4675 B229 =35> | 1634 «47>
D3 +2851 +23665 +33086 -J355 3441 6157 <35> -1078 w&7 >

xi&n X1 -370 -310 -434 + 410 +476 166 <47 -3 w3
X2 +213 +175H +244 23R8 ~2TF 457 <35> ADE <47 =
X3 507 415 -580 +B06 +714 289 <47 » -I0B7 <35
X4 +B68 +547 +784 -757 -366 1432 <35> 318 <47
5 -668 -547 -7R4 +779 + 909 352 <4: 7= 1 W32 <3 5=
D1 -237 =194 271 +260 +J10) "6 <47 508 <35>

dung D2 +348 +776 +1084 180 -1150 2032 <35> 374 <4 7=

'84.3. Xac dinh tiét dién thanh dan

1. Chieu ddi tinh todn ¢na cac thanh dan

Chiéu dai tinh todn trong mat phang dan /_ va ngoai mat phang dan !,
dan phiang duge 18y theo bang 4.2 va cdc cong thuc 4.14, 4.15, 4.16. ]

cua cac thanh
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‘Hinh 4.12. DB pidi Crémona vai tai trong gib cia dan vi kéo cho vi dy 4.1

Trudng hgp thanh cdnh dan [am viée ngoai mit phang dan ¢d hai tri &8 nai luc nén
nhu hinh 4.13¢, N, > N, thi chigu dai tinh toan {, xac dinh nhu sauw:
Né&u tiet dién thanh khong d8i va chigu dai e, = a, = /2 thi tinh {, theo cong thic
I, = (0,75 + 0,25 N,IN )i, (4.14)

Néu cac doan chda Nl s N, 6 J\f_1 #JY,J hoaca, 6 +# a, {J},i, Jﬂ va “’111“3 la mémen quan

|
tinh cia ti€t dién ngodi mat phdng dan va chiéu dai hinh hoc céia cac doan thanh tuons

dng) thi/ xdc dinh cho tiung doan theo cong thie

31}, = 1,0; lyy = 305 (4.15)
trong do

F 2 I |
My = \/['“ 12+a“]1w' lj/ﬁ My = i
a; P +P N
o =— VJ JCL By B= 1 2 _ 7
¢y o P, N,

Cac hé sd #,,, 4, 18y theo bang 4.3 phu thude vao cée ti s6 J\ o, vaa,ia,
Néu N, = P, = 0 thi chigu dai tinh todn chi xac dinh d&i vdi doan ¢s ndi luc N =P
theo céng thiic

E!}_:;:“a; (4.16}
Truong hop thanh bung xién duge chia déi boi hé phan nhd thi {, cia nd cing xéc
dinh theo cong thuc 4.14 vai viéc thay / thanh . '
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Bdng 4.2. Chilu dii tinh todn cia cdc thanh dan phiing

Chigu dai tinh toan

b
H
L
L
=
!
!

Loai thanh
{y by

1. Thanh cdnh Pt 4
2 Thanh bung (trd ¢dc thanh & diém 3):
- Thanh xién va thanh ddng 6 gdi truyén phan Iyc gdi tya (trd

thanh xién cd hé phan nhd) ' {
- Cac thanh bung cdn lai {trd thanh xién cd hé'phﬁn nha} 0.8/ {
- Thanh xién ¢é bé phan nhd & {
- Thanh dan phén nhé khi

lign k&t vai thanh xidn chinh chiu kéo 0,8/

lidn k&t vadi thanh xién chinh chiu nén { I
3. Thanh byng (tru thanh ddng va xidn truyén phan iye gdi tya} cua

dan tU nhdng thép géc don va dan cd cac thanh bung ndi ddi diu

vao thanh ¢énh {ndi chd T) 0.9¢ {

Chii thich: 1) {, a 1a khodng céch céc nat dan, xem hinh 413 a. b; {1 14 khoang cach gida hai diém
¢ kdt khongcho canh dan dich chuyén ra ngoai mat phdng dan, xem hinh 413 a.c.
2) BAng 4.2 khéng dung cho dan cé hé thanh bung chd thap.

Hizh 413, Hinh dung cho biang 4.2

AHTREKCINGN



Bing 4.3. Ha & chiBu d&i tinh todn fi,; v& i4o d8i v4i thanh tiét dién thay ddi, hai du lién

kit khép
S dé J2i0
E'E
ar 0,04 0,06 0.08 0.10 0.2 0.3 0.4 05 10
Hé 36, (P =0) ’

0.1 1,23 117 115 113 111 11 11 11 11

02 20 17 155 145 132 125 123 1,22 12

03 283 2,38 2,09 182 155 144 1,39 136 13
04  age2 299 2,64 24 186 166 1,56 15 141

05 437 cYy 317 2.86 2,2 1,89 174 166 15

/"fz = f‘% 06 507 42 3,65 3,31 25 214 194 184 16
07 582 475 4,2 379 278 237 2,14 189 17

j} T 0R 6,55 5,32 462 4,2 3,08 26 2,31 2,15 18
J2 & 08 715 593 5,15 462 3.31 283 2,51 2,31 19
’,::; 10 7.85 6.4 5,52 5.0 366 3,02 2,7 247 20
= 12 B.96 75 6.42 582 414 35 3.08 2,81 2.2
14 10.3 85 7.3 6,63 473 393 344 312 24
16 6 953 8.3 7.32 5,24 433 3,89 342 26
-Tf Gﬁ 18 12,6 ) 105 g0 BO7 577 477 413 a75 28
20 . 137 12 98 873 624 5% 449 408 a0

_q
Hesou (P, =0)

Ny - £y A 0.1 101 1,01 101 101 104 101 101 101 1,01
02 104 104 104 104 103 103 103 103 103

03 129 116 112 11 107 107 106 106 106

0.4 168 148 134 123 115 112 1 11 11

05 223 187 167 154 128 121 118 137 115

06 274 2.28 20 183 145 133 128 125 12
07 321 266 2,35 214 154 148 139 134 125
08 a7 3,05 268 244 184 1563 152 144 132
08 42 3.45 302 274 2,05 179 164 155 139
10 4563 384 3.34 302 226 194 177 1,66 146

12 552 4,55 398 358 254 225 203 189 161

14 6.3 5.24 455 . 406 3,02 2,56 2,28 209 175

16 715 5.95 5,15 463 3.39 283 2.54 233 189
18 785 6,55 572 506 37 a1 273 253 203

20 875 7.15 6.2 557 402 3,35 3.0 274 217

2. Cau tao thanh va nut
a) Nkirng yéu cau cdu tao chung cia dan

- Truc cac thanh dan phai hoi tu tai tAm cac nat. True nay trong dan han la truc di qua
trong tam tiét dién thanh (lJam tron dén 5mm), trong dan buléng la truc cda hang bulong
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g&n song thép gée nhat. D4&i v8i thanh cAnh dan han khi thay déi tiét dién 1A truc trung'_
binh gitta hai truc trong tAm c¢da hai thanh hodc la truc trong tam cda thanh ldn. Su
léch truc ctia thanh canh khi thay d6i tiét dién sinh ra momen ufn, momen nay phai
tinh dén khi d4 léch true cda thanh vuot qud 1,5% bé cao tist dién thanh.

- O céc dan nhip L. < 24m, thanh canh khong thay d6i tiét dién. Khi 24m <L <36m,
dé tiét kiém vat liéu can d6i tiét dién thanh cAnh mét 1An, sao cho hop vdi néi lue trong
cac thanh. Thép gdc nhé nhit dang trong dan ia LB0 x 50 Bé day cac thép goc dung
trong dan khéng nhé hon 5mm. Thong thuiing trong mét dan khong dung qua 6 - 8 loai
thép.

- Mdi néi thanh dan duge thuc hién bang thép goc twang duong hoac bang thép ban.
N&i biang thép gdc thyc hién dudc khi cac thép gdée ciin ndi ¢d cung bé diy, néi tai tim
nit. N6j bang thép ban duge thuc hién cdch tam nat mot khoang 300 - 500mm v& phia
thanh cdé néi luyc nho. Taij chd ndi thanh cianh, khe hd gita cde dau mit cda thanh khdng
nho han 50mm.

- Cdc thanh dan gém hai thép gde phai cé cdc mighg dém lién k& hai thép gdc do.
Cac miéng dém nay dat cach nhau kXhéng qua 40r, v4i thanh nén, 80r, vai thanh kéo (r|
la ban kinh qudn tinh cda mot thép gde dsi vai true trong tam clia nd song song vai miit
phing dan}. Dong thifi m8i mot thanh giia hai nut Hén k& khéng cho thanh di chuyén
ra ngoai mat phang cda dan phai c¢d it nhit hai miéng dém. Miéng dém ¢6 bé day bing
bé day bAan ma, bé rong bing 60 - 100mm, b2 dai khong nhé hon b réng ban canh thép
gdc ghép vao ban dém cong vdi 20 - 30mm.

- Ca. thép gde canh cd be day nhd hon 10mm true titp da cac t&m mai béténg oft
thép cd 16n phai han gia cudng canh thép gdc (tai ché lién két vai td&m madi) bing ban
thép day 10 - 12mm pha hét bé rong cia hai thép goc cdnh.

- B& day ban ma dugc chon theo ndi lde 1dn nhat trong cac thanh bung (thanh xién &
goi tua), 14y theo bdng 4.4. Dan chi ding moét loai bé day ban ma. Dé&i vdi dan nhip 1én,
dé tist kigm, cho phép thay ddi be day cdc bAn ma, nhung 46 chénh i&ch be day cac ban
ma ¢ cac nat lan can nhau khong duge qua 4mm. Ban ma phai ddm bao chia dugce hét
cic duing han Hén két cdc thanh vac nd va ed hinh dang don gidn dé ch& tac. Canh ban
ma & bén thanh bung phai hgp véi true thanh bung mot gée a=15%, sao cho tiét dién
nguy hié&m nhat clia bAn mia du kha nang chiu hic va phit hgp véi s¢ truyén hae tir thanh
bung sang badn m4, khong gay nguy hi€m cho mai han va ban ma (hinh 4.23a).

- Cac thanh lién két vao bin ma bang dudng han gde canh, chidu dai cic dudng han
khéng nhé hon 40mm,; chidu cao tiét dién cdc dudng han khong nhé hon 4mm. Vai
thanh bung cde duong ban nén kéo trim sang dau mdt thanh 20mm. KhoAng hd gida
thanh bung va thanh cdnh ¢ nat dan han ¢6 bdn ma khong nho hon g = 64 - 20mm va
khong idn hon 80mm (8 1a bd day ban ma, mm),

- Cac dan nhip trén 36n: phai {am do vOng npuge bang d6 vong do tai trong thudng
xuyén va tai trong tam thai dai han. Trong cac mai bang, dé vBng cdu tao caa dAn mai
{khong phu thudc vie tri ¢6 cGa nhip} 1y bang d6 vong do téng tai trong tiéu chudn
cong vii 1,200 nhip,

Bang 4.4. BY day bén m& cia dan

N& e i0n nhat Du&i 151 251 401 601 1001 1401 181 2201 | 2601
trong thanh bung.| 150 dén dén én dén dén dén dén |  dén | A&n
kN 250} 400 8K} 000 WMOG 800 22038 26008 3000
B2 day ban
ma, mm 8 8 10 12 14 = 18 20 22 25
i : -

b) Cdc danyg tiét dién thanh dan
Hinh 4.14 cho mét s6 dang tiét dién thanh dan }Am bang thép gde, trong d4 trucy - y
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nam frong mat phing dan, truc x - x vudng gde v&i mat phéang dan.

Khi chon dang tiét dién thanh dan cin c6 ging dam bao sy {am viéc theo phuong
trong va ngoai mat phang dan gan nhu nhau (vi du, thanh nén ding tam chon sao cho
ed A, = 4 ). Dbng thoi phai ddm bao bé rdng nho ra cla canh du d€ lién ket vdi cdc Rét
c&u khdc (nhu mai lgp panen, b8 rong cdnh thép gdc dd panen khong duge nhd hon
9mns, dam bao da oing tong the ngoai mat phidng dan nhat 14 khi van chuyé&n, dyng
lap. .

a) by ) C
\H | ¥ ly JE
: b o __ ‘

x 1 = I x X T e
i 4 ) * T
Y Y g |

) 9 4) 1)

by
i
e
|5
e
iy
A
54
2,
~

K 3 d &

Hinte 4.14. Tt dign thanh dan bng thép gde

Tiét dién thanh canh ¢d thé dung cA ba dang a, b, ¢. Dang b thich hgp cho truong hgp
{,= 2l Dangc thich hgp vai trudng hgp I, = I, hoac khi cd udn cuc hg, nhung ciing
fam giam do cing cda dan ngoai mat phang khi van chuyén dung {ap. Dang a dung duge
cho moi trudng hgp mét each tuong déi hop ly, nén duge 4p dung rong rai nhat.

Thanh bungcd /, = 0,8/ nén tiét dién hop Iy la dang a, trit thanh xién dau dan cd
I, = I, thi ludn ludn 1a dang ¢. Khi cd hé thanh bung chia nhd thi tigt dién dang b 1a
thich hap. _

Tié€t dién chi thap dang d 4p dung che thanh ding gita dan, thudn tién cho viéc lién
k&t hé gidng ddng trung tam.

Tiét dién mot thép goc e, g dung cho thanh dan (edanh hay bung) ¢é ndi lue nho. Tiét
dién e lién két vao mot bén ban ma, khong déi xdng, nén khi tinh toan phAi ding hé =3
diéu kién lam viec y = 0,75 va dung ban kinh quan tinh nho nhat »,  cia tiét dign.

Tiét dién hop (h) tan dung kha nang cta vét liéu nhung cing st dung han ché vi kho
phong gi cho mat trong. Tiél dién hai thanh () 1a eda loai dan nang, {t gap trong két ciu
nha cong nghiép, ding dang nay khi thanh cd /, 1on c&n gidm Ay.

3. Tinh thanh kéo ding tam

Dién tich can thiét cda tigt dién thanh xdc dinh theo cong thic:

A, = NivR. | (4.17)
Khi trén thanh co su gidm yéu thi A 1Ay tang ién 10+-15%.
Ban kinh quan tinh yéu cau cila tiét dién thanh xdc dinh theo eéng thic

Fege = LAY T = LJIAL (4.18)

Tt A,y Fyo Ty tra bdng thép chon duge tiét dién thanh sao cho Az4 , r.2r .
FoZ Foge Sau do kidm tra lai theo cong thiic '
_ . X
g = = vR, (4.19)
Ath

Trong cac cong thue 4.17, 4.18 va 4.19, N 1A lic doc tinh todn cha thanh; R - cudng do
tinh todn cua thép: {, va {, - chiéu dai tinh toan cta thanh 8 trong mat phing dan va 6

84



ngoﬁi mat phang dan; y - hé s0 digu kién lam viéc cia thanh 4y theo bang 1.4 phu lyc I,
= 1 déi vdi thanh kéo cua ede dan thuong; [4]- 4 manh gidi han cda thanh lay theo
béngI 5 phu luc I; A, - dien tich thuc cla tist dién nguy hi€m cda thanh {cén goi la dién
tich tiét dién thu hep, dién tich da trit di phan gFidm yéu), _
Khi trong cdc bang thép khéng cho théng s6 r., thi can c@ vao Al var, . dé chon ra

tiét di¢n thanh tudng tu nhu trén. Khi dd ngoai v1ec kiém tra lai t]ét dlen thec digu kién
4.19, cOn phai ki€ni tra vé dé6 manh theo céng thic

A= [4], (4.20}

max—
trong do Amﬂ d$ manh ldn trong hai d& manhi =!/r val, = f,,#r (r, va ry la ban kinh
quan tinh cGa tiét dién thanh d6i véi cac truc chlnh xvay cua nd - xem hinh 4,14}, véi
dang ti@t dién hinh 4.14a, b ¢, d ban kinh quan tinh ry dugce tinh theo céng thic

r.=Vro +iz, + 050)° (4.21)

trong dé r_ - ban kmh quan tinh cua mot thép gde d6i voi truc ¥, cha nd song song vdi
truc y; z - khoang cach tit truc y, dén song thép goc; 8- bé ddy ban ma.

Vi dn 42 Xac dinh tiét dién thanh canh dudi cua dan vi kéo. Thanh thudng xuyén
chiu kéo, cd ndi luc tinh toan N = 80930 daN. Badn ma cda vi kéo day & = 10mm. Hé 36
diéu kién lam viéc cua thanh v = 1. Chidu dai tinh todn cua thanh [, =b6m, ! = 18m.
Dung thép méc BC13c 2. Tiét dién nguy hidm nhat cla thanh cd hai 16 P19,

Véi thép hinh BCr3cu2 e B = 2250 daN/em?. Theo cong thic 4.17 co
A, = 80930/2250 = 35,97cm®,

Tra bang [.5 phu luc I ed [A] = 400. Theo cong thue 4.18 thi Faye = 600/ 400 = 1,5cm
var, . = 1800/400 = 4,5cm. :

Dua vao AU, xyc? Tyye tra bang IV.1 phu luc IV chon dl.mc thanh gom 21, 1256 x 8 ghép
dang chit T, cd A'= 2719,7=39,4cm? >4 ;r. = 3,87cm > Fower Ty = 8,46cm > Fyve: YAY

wil ' X ¥

khoéng phai ki€m tra lai theo céng thic 4.20 (dieu kién vé do mé‘mhl
Ap=A4-A;=2394-2.1908= 36,36em”,
Kiém tra lai tiét dién theo diéu kién bén:
¢ = NiA, = 80930/36,36 = 2226 daN/cm*;
o = 2226 daN/cm*® <R = 2250 daN/em®.
Vay tiét dién da chon dat yéu cau.

4. Tinh thanh nén ding tam
Dién tich cAn thiét cua tiét dién thanh xdc dinh theo cong thuc
A. = NipRy), (4.22)
trong do hé s8 udn doc ¢ tra bang I1.1 phu lue II theo d6 manh AL tu cho trude,
AL 60+ 120 voi thanh canh, A, = 100+150 vdi thanh bung, ¢ ciing cd thé xdc dinh
theo cac cong thuae 4.24, 4.25, 4. Zbﬁ N, R, y nhu da néu ¢ cong thiec 4.19, v = 0,8 d8i vdi
thanh bung chiu nén chinh (trir thanh & géi) tist dien dang chit T ghép tu hai thép gde.

Céc ban kinh quan tinh yéu cau Tayer Ty xac dinh theo céng thdc 4.18, trong dd do
manh gidi han [4] 1dy theo thanh chiu nén tuong dng d bang 1.5 phu luc 1.

Dua vao A e Tyyer tra bang thép chon duge tigt dién thanh co dién tich A thich
hgp va cd rl_r\“, r _.Jr'w_‘,C Ki¢m tra lai tiét dién da chon: Da ¢¢ dién tich tiét dién A
cac ban kinh quan tlnh Fo Ty trong dd vdi dang tiét dienchid T ghép tit hai thép gic. th] r
phu thudc vao bé day ban ma, néu trong bang thép khéng cho r, thi tinh r theo u}ng
thuc 4.21. Tinh 4, = [iro A, =1/jr suyra A,y 14 d6 manh lon hcln trong hai d6 manh Ay
A} Tud_  tra bﬂmg I1.1 phu luc I duge o, . hoac tinh ©min theo cdc cong thiic 4. 24
4.25, 4 26. Kiém tra Ung suit cia thanh theo cong thuc:

NHpgy o) SBY. - (4.23)
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Khi 0 <4 < 2,5, hé sd udn doc xéc dinh theo cdéng thic
p=1-(0,013-553R/E)IV 1 (4.24)
khi 25<1=<4,5
¢ = 1,47 - 13R/E - (0,371 - 27,3R/E)X + (0,0275 - 5,53R/E)A%. (4.25)
khi 4 > 4,5

332
pA = (4.26)
(51 - A}A
trong dé 1 1a 46 manh qui ude
A =A1VR/E {4.27)

Khi trén thanh cd giam y&u ti&ét dién, cAn ki€ém tra ti&t dién bi gidAm y&u theo cong
thic 4.19.

Do tiét dién 44 choncd r, > Tye VAT, 2 VAT, . Xac dinh theo 4.18 v4i [A] clua
thanh nén) nén khong phai klé'm tra va dﬁ mgnh x{leu cﬁng thie 4,20.

Khi thanh néncé o = N/p_. A R < 1 cho phép 14y dd manh gi6i han:
déi vai thanh cdnh va thanh xién, tﬁanh dding truc tuyén phan luc gdi tua khi

3O0=csaxl, [A] = 180 - 60«,
a <05, [A} = 150.
d6i v4i thanh bung (trir thanh tryc tigp truy®n phan luc gdi tua) khi
0,0O=axl, [A] =210 - 60a;
a < {,0, Al = 180.

Vi du 4.3. Chon tlé't dién thanh xién diu din chiu nén N N, nhu hinh 4,15. BAn ma
day 12mm. Thép dung loai BC73xn2 cé R = 2250 daN/em? vai thép hinh.
Ti&t dién thanh khong ddi, dang chit T ghép tir hai thép gde.
Chiku dai tinh todn x4c dinh cho tirng doan nhu sau: trong mat phang dan
1, = 170cm; {,, = 200cm; ngoai mit phidng dan Ely vA Ezy xdc dinh theo cong thaic 4.15,
trong d6 a,/a, = 200/170 =1,177, J,/J, = 1, tra bang 4.3 duge ., = 2,171,
uy = 1,592, ﬁ N ,r’N = 57000/53000 = 1,076;

_ 200, /753
a, = = 1,134 ;
I8 170 |

2
uy = Viuy, + ,u”fﬂ - 1)1/ = v’(2,1772 + 1,592.0,076)/1,076 =~ 2,125
4y = pyfa, = 2,125/1,134 =~ 1,873,
Vay I, = ue, = 2,125.170 = 361,3¢m; L, = u,a, = 1,873.200 = 374,6cm.

Gié thigt A_ = 11 = 80 tra béng I1.1 phu lue II {ndi suy theo R) c6 p = 0,704. Vay
cd A, = 5?000;’(0 7{]4 2250) = 36cm*. '
Thanhé: 1, [A]l = 120

—— =1,67 il PP
Fe = =1,6Tcm; r = = 3,12cm.
Ve 120 Y120

Ti&t dién dang chit T bang hai thép gcic

khéng dBu canh ghép canh nhé. T A

'l,
tra bang IV.2 phu luc IV chon duné tlg dlén
thanh 14 21.140 x 90 x 8 cd

A =218 =36cm’ =A_;r, = 2,58cm> 1y
= 6,7%m > Fover
Vay dam bao v& yéu cBu dé ménh.
Ki€m tra lai ti€t dien v2 khaA nang chju lue:
- Voi doan ] (doan cd N )
Ay, =1 ry = 361,3/6,79 = 53;

ly

tHinh 4.15. Hinh ¢ta vi dy 43
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A, = i /r,=170/2,58 = 66 = 1, tra bang I.1 phu luc IT theo 4 = 66 va

X
R = 2250 daN/cm? (néi suy theo A va R) dugc Poin= 0,784 vay cd

N, 07000 > 2
= = 2020 daN/cm* <« R = 2250 daN/em
e A 0,784.36
g

- Vdi doan 2 (doan cd N,)
A5, = 374,6/6,79 = 55,4, = 200/2,58 = T7,5 =1

Tra bﬁmg. dugep . = 0,719 va co

N, 53000 s 5
s = = 2025 daN/cm” <« R = 2250 dalN/cm
50'111i|'lAﬂ Y 0,719.39

g

< [A]

Zmax

Tiét dién da chon dat yéu ciu,
5. Tinh thanh nén udn

Tiét dién chiu luc hgp ly 1a dang ¢ hinh 4.14, song déi khi dung dang a hoac b hinh
4.14 do yéu cau d¢ cling ngoai mat phdng dan hodc dé lién két cac cdu kién vao ng.
Momen udn tac dung d6i véi tryc x clda tiét dién thanh.

Viec chon tiét dién ti€én hanh theo cac budc sau:

- Gia thiét A, = 50 - 80 va tinh duge 4 = 2 V' R/E,

- Tinh d¢ lech tam tuong d6i m = e/p,, co the lay gan ding p = r =1/l dodccd
m =ell =Mi/NI,

- 8d by ldy heé s6 4 ké dén aAnh hudng cua hinh dang tiét dién toi su phat trién bién
dang déo, khi canh chit T bi nén do M:

n = 1,45 +1,65 vai tiét dién dang ¢ hinh 4.14;
n = 1,8+2.4 v4i tiét dién dang a hinh 4.14;
n = 2+3,75 vdi tiét dién dang b hinh 4.14,
khi canh chir T bi kéo do M:

n = 1+1,25 véi tist dién dang ¢ hinh 4.14;
n = 121,49 véi tiét dién dang a hoac b hinh 4.14,

- Tinh dé léch tam tinh ddi m, = nm,

- Tu m, A tra bang I11.2 phu luc IT dugce hé s6 |, va cd dién tich so b cua tiét dién la

A = Niip Ry} (4.28)

Vai dang tiét dién da duge 4n dinh véa dua vac A | ,tra bang thép hinh chon ra tiét
dién thich hop va cd cac dic trung hinh hoc chinh xac cda ti&t dién A Jo T Iy

Viéc ki€m tra lai tiét dién ti€n hanh theo cic budc sau: '

- Tinh 4, Jl m=MA_ JN J. ¥y, m = nm, trong d6 y la khodng cach tu trong tam tiét
dién dén thd Chlll nén nhleu nhﬁt n ldy theo bang I1.4 phu lue II.

- Tu m,, .lx tra bang duge ¢, va ki€m tra kh& nang chiu luc trong mat phdng uén cia
thanh theo céng thic

N

‘Pll‘qng

- Kiém tra kha nang chiu luc ngoai mat phang uén (thanh tiét dién hinh 4.14a, b, ¢,
i) khid > 4, theo cdng thuc

Nip A, < Ry, (4.30)

trong dd p, tra bang I1.1 phu luc II theo 4,
- D% manh 16n nhat cua thanh phai ddm bao diegu kién theo cong thic 4.20.

KEt qua chon tiét dién thanh din nén tdug két thanh bing, nhy bang I1.5a, phy lyc 11
87
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< Ry. (4.29)



§4.4. Tinh t0én céc chi tiét cua dan

Cdc nit dan cHu tao theo cdc yéu cBu néu & diém 2 §4.1. O day trinh bay viec tinh
toan doi vai nit dan han,

Cac thanh dan iién két vao ban mi bang cdc dudng han goc & song v & meép, d&i vii
thanh bung cd th€ han véng quanh (han ca 8 diu thép gdc). Dudng han gde lién k8t cac
thanh dan vao ban ma phai dam bao cac yéu c‘.;u cdutao: A . € Ry = Ahoax >
Tomin = fn = 4 Phmax = 102 9, @1, 18 chigu da_?r cua thép mong nhﬁt; #, - chidu cao
duUng han, {, - chi¢u dai dudng han), v0i dudng han 6 mép thép gdc khi b day canh thép
gac ég =z bmm thih, o= 0,80 ; c‘.ﬁg < Smm thihy c‘},, Apin 18Y theo bémig 4%45; o
Lywin = 4R va l, = 40mm %iay gid -tri nag 1an hanj, Z = B5f, #, {chi xét ddi vdi
dudng han gdéc canh},

Viéc tinh toan duding han lién k&t thanh dan vao ban ma duge tidn hanh theo thd ty;
chon trude A, duea theo yéu ciu cfu tao rdi xdc dinh , theo cdng thic

N
I = " + lcm (4.31)
}"h’ﬁ (‘GR }fn#n
trong do ;- Iuc doc do dudng han chiu; (BR) . - gid tri nhé trong hai gia tri ﬂh VA
B\, By = 0,7v&p, = 1 khi han tay, Ry,,R,, [4y theo bang 1.1 phu lyc L

hmax

Bdng 4.5. chilu coo t4i thiku con dudng hdn gée (i min)

Phudng (3idi han " Hppipdom), khi b2 diy cdu kign duge han mdng nhat
phap chay cla thep. (3, mmj :
han d?iNmeE “—- 3 —
4— 5 6--10 n+16 17=-221 2332 | 33-40 41+ 80
Ty déng va < 42300 3 _‘4 5 6 7 8 - 9
ban 1) dbng 4300 - 5800 4 5 ] 7 B 9 0
1 _—

Tay < 4300 4 5 6 7 8 9 10

4300 + 5600 s | 0§ 7 B g 0 12

Chnd thich: Khi a0, > §800 daNjem? hoac khi & > 80mm, xc dinh thew cdc ydu ciu-ky thust ridng.

Mherin
1. Nt khding ¢6 ndi thanh ¢anh

Céde dubng han lién két thanh bung vio bAn ma duoe tinh véi ndi [ue tinh tedn N cia
nd. Lién k&t o6 hai dudng han & séng va hai duéng han 4 mép thép gde {thank bung la
hai thép géc gheép hinh chit T), méi dudng han chiu mot phan cia N nhu sau

vdi dudng hian song N, = AN/2 {(4.32)
vii duong han mép N = (1-R3IN/2 {4.33)

Cac dudng han lién két thanh canh vao ban ma tinh véi hiu s6 néi lue (Ay) cla hai
thanh cdnh hai bén nut Ay = N, - N, (4.34)

trong do NV, N,- gia tri idc doc cda hai thanh canh, khéng miang dau, ching ciing kéo
nodc cung nén, ¥, > N, Néu N, vd N, ngugc ddu thi trong cong thidc 4.34 thay d&u "."
thanh du "+,

Néu Ay = 0, trong tinh todn iay Ay = 01N,

Neéu tai ndt ¢d luc tap trung P (h.4.15) dat v&o thanh cdnh, xem nhu P chia déu cho
cac dudng han lién két thanh cdanh voi bAn ma, gdm hai dudng han séng va hai dudng
hanmep (thanh cdnh {A hai thép gdc ghép hinh chit T3, N&i Iue trong méi duding han xdc
dinh nhu sau:

[

1 ~— 3 -
vdi dudng han séng N = 3 v (kA +0,5Psina)” + {0,5Pcosa) (4.35)
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1 ).
v6i dudng han mép N, = — V [{1 - k)Ay % 0,5 Psinal” + (0,5Pcosa)*  (4.36)

Trong hai bi€u thtic 4.35, 4.36 ldy d&u " +" khi A, cung chidu v6i Psina va nguge lai. «
{4 goc gilia idc P va phuong vubng goc véi truc thanh cédnh {(xem hinh 4.15), khi
tge < 1/8 ¢6 th€ xem nhu « = 0. Trong cdc cong thic 4.32, 4.33, 4.35 va 4.36, k l]A hé s¢

phan phéi luc doc cda thép gdc cho dudng han lién két sdng thép gdc vai bin ma, xdc
dinh theo cong thic

Zr:'.-
k=1 - ~ (4.37)
b

trong dd &- be rong bdn cdnh ghép vao badn ma cla thép gdoc; z - khodng cdch ti trye

trong tam tigt dién thép goc vudng gde vai ban ma dén séng thép goe. He 88 k co thé lay
gan dung theo bang 4.6.

Bdng 4.0. né v& phén phbi tue doe ede thbkp gée the drdng han s¥ng vh dudng han mip

. Khéng déu ¢anh
Loai thép géc . D&u canh
ghép canh nhd ahép cénh iOn
A K ' A
Dang lign kdt
| 7-4 /- & '
He | ; 07 0.75 0,65
58 ; 1-& 0,3 0,28 035

Thuc &€ bAn ma khé dai nén cd chidu dai duéng han iién két thanh cdnh vao ban ma
160, do v4y bé cao dudng han A, nén chon nho sao cho tiét kiém duge que han ma vin
dam bao digu kién chiu luc va yéu cAu edu tao. Ciing ¢ thé dung dudng han gidn doan.

Vi du 4. 4 Tinh toan nut trung gian cbia dan cho d hinh 4.16, thép BCT3 «Ilz; gy = 3650
daN/em? Ban mé c6 & = 6mm. Han thi cong.

Vai l-:ral thép nhu vay dung que han 342, tra bang 1.1 phuy luc I ed Rb‘ = 165H0
daN/cm = 1800 daN/cm*. Han tay nén co =07, f,=1, R, = 071800 =
= 1260 daﬁfcml’ B, = 1.1650 = 1650 daNjcm ; vay (SR )., = 1260 daN/cm:

Chen A, = A, = 4mm.

Lién k&t thanh X; véo bin ma gbm mot dudng han sing va m6t dudng han mép, hé
sd disu kién lam viéev = 0,75.

| 1,42

N =kX, = WX.,=1(1- — ) 1087 = 778 daN,

‘ ] b o

z, 142
N ={1- k}X ——X3 =———— {087 = 309daN.
b 5
Theo 4.31 co
N, T8

Jhx; = + lem = + 1 = dem.

. }""lhs(ﬁRg min 0,75.0,4.1260

Nhu vay tédt cA cic dudng han s8ng vA mép lién két X, va X, vao bdn ma cd chiéu dai -
iy theo cdu tao 4, = 40mm, {44, = 4.4 = 16 < 40mm).

Lién ket thanh cdnh vao ban mi gm hai dutig han séing vA hai dudng han mép,
= 1: .
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1,05 3,45 1,05

.ﬁN=TZ-T3=8839«7478=1361daN;k=1- = vl -k o=
4,5 4.5 4.5
1,65
Bling = : o089z = .
7,725 7.725

i 3 45
N, = \/{—w 1361 - 0,5.508.

1,5

——— )’ + (0,5508 —)? = 507 daN;
25

3

1 05 7.5 5
° +{0,5.508 ———}* = 178 daN;
1,725
Ly = + 1 = 2cm, nhu vAy tdt ca cac dudng han s6ng va mép c©d chidu
‘ 1.0,4.1260

dai lay theo cdu tao /, =z 40mm.

2. Nut ¢6 néi thanh canh

Cach ndi thanh c¢édnh thong
dung hién nay 13 ndi bang bAn
thép. Cach nay ap dung linh
hoat vaA ducc qui udc tinh toan
nhu sau:

" Luc tinh todn cta mai néi

Nq =1,2N,, (4.38)
trong dd 1,2 - hé 6 an toan;
N, - ndi luc nhd hon trong hai
thanh cdnh duge néi véi nhau
(N, = N|). Dién tich tiét dién
néi qui udc la

ﬁ "*,?.A nt Ay (439

Tmng dg EA dien tich tist
dién coa hai b:in thep noi (goi la
ban ghép hoac ban néi); A, -
phéan dién tich tiét dién ban ma
coi nhu tham gia truyén lye N,
Apn = 200, b- be rédng ban
canh han yao ban mi chia thép
goe (co luC-.-]'Uz); &~ b2 day ban
mai.

Ban ghép duge kiém tra dng
suat theo céng thidc

0, =NJA, <R (440)

Cac dudng han lién két ban
ghép vao thanh cdnh tinh theo
noi lue N =04, 441

High 416 Hinh cva vi dy 4-4
<nut trung gian>

"Céc dudng han lién k&t thanh canh vao ban ma duge tinh todn vdi phian ndi luc cla
mdi thanh ednh truyén véo ban ma, qui udc nhu san:
D6i véi cac dudng han [ién két thanh bé vao ban ma la



N.,.>= 12N, - 2Ngh < 1,2N,/2. (4.42)
Déi vai cac dudng han lién két thanh 16n (co N|) vao ban ma
Nymwi = L2N, - ZNgh £ 1,2N,/2. 2 (4.43)

Trudng hop thanh 16n ¢ luc tap trung P thi cdc dudng han lién két thanh nay vao
ban ma duge tinh vai lue

N, = V(N * Psina)* + (Peosa)?, (4.44)
trong do dau "*" va gdc a nhu d4 néu & cong thic 4.35 va 4 36.

l

L )

11
rn‘ll.llll.'l.ll.l = ; TTTTTOTTT <.>. J
r T v
B N T RARRRRLI] w

|: |,4£r'- 50

BRI NDE TR IIISNAENEEEEIN

,:.5 I <

i

TIEFTT

1ilidi

N ™
ét— S O T e T 1 I T O O i f\

|

/“7_ mi;'n';n‘rrn’r ulrl_;_u“.”n / = = | ."‘/1'{’?
i .
A

o |lT||||t||i|!ITTlllll1|

40- JQH‘ 340 - 500 Jv—

®; ﬂ-_u-:_a.u.,. :lu oA e I
?’l‘; T R I 5584035 B DR —fi

[re———— g — gy |
baty ! deiad i k4 gl Lidadl Bs o 5 4 & g gl
I
lm m

™ T T T m |

Hinh 4.17. NGt trung gian ¢6 néi thanh canh:
a) n6i bing thép géc; b) ndi béing ban ghép

Néu thanh bé (c6 N,) cd luc tap trung P thi ciing tinh tuong tu. Khi hai thép goe can
néi c¢é cung bé day, cd thé néi bang thép géc tuong duong (goi la thép gde néi). Dudng
han lién két thép géc néi vao thanh canh duge tinh véi lue doc & thanh nho (N,). Thép




goc ndi phai od dién tich tiét dién bAng hodc idn hdn thép goe cha thanh canh cd N,. Cac

duting han lién k&t bAn ma vao thanh ednh duoc tinh toan nhu trudng hgp thanh canh
li&n, A

3, Niit ndi dan & hi¢n truing

Khi ch& tao trong nha may, dan dudc chia thanh ting doan phu hop véi diéu kién
giao théng van chuyén. Viéc ndi dan duge thuc hién tai hién tredng. Thong thudng céc
ndt dinh va nat gia dudi 14 nhitng nit khuéch dai hai nira dan tai hién trugng. Méi néi
cd th€ thue hien nhu hinh 4.18a va hinh 4.19a, & d4y thanh canh dugc néi bing thép gdc
tuong duong. Hinh 4.18b va hinh 4.18b trinh bay cdch néi bang ban thép, nhu vay cd
cdu tao hai nira dan giéng nhau. Cdch tinh to#4n gidng nhu nit néi thanh canh da trinh
bay & trén, BAn ma ¢ day dudc ndi bing hai ban néi 6p hai bén ban ma, viée tinh toan
cac ban ndi nay ciing nhu cdc dudng han lién két chiung vao bdn mi ducge thuce hién voi
néi hge truy®n qua hai ban néi:

Ny, = N cosa * 1,2 N _cosf, (4.45)
trong dd N\ = 1,2N_- N_, {N_- néi luc trong thanh cdnh; Ngh- phin ndi luc tit cdnh
truy&n qua hﬁn ghép xdac d%nh nhu cong thic 4.41); N - ndi luc cia thanh bung xién tai
nit dang xét; cac goc @, f xem hinh 4.18 va hinh 4.19, trong hinh 4.19 géca = 0 .

Bigu thvc 4.45 ldy d&u "+" khi thanh cdnh va thanh xién ciing nén hoac cung kéo,
¢dn ngude nhau ldy ddu -

O nit dinh hinh 4.18b, ban ghép 3 gay khic nén hai ]u'cN . 0 hai bén dinh hgp thanh
lyc thdng ding

V = 2N, sina. (4.46)
néu ¢ dinh ¢d lye t4p trung P thi
V=P. %Ehaina: {4.47}

Cac duting han gdc lién két sudin 4 vao ban ghép 3 dugc tinh véi lue V, va cde dudng
han lién két sutin ¢ vao cdc ban ndi 2 cing tinh vdi luc V. Cac dudng han lién k&t ban
ndi 2 vao ban ma [ tinh véi hop lue

N, = VN, %+ V4 " (4.48)

Cing cd thé ndi cdnh trén bAng ban ma {iét dién chit T, cdu tao don gian, nhu trudng
hop nit dinh dan hinh 4.18c. Déi v4i truéng hop nay, bAn ma phai tinh toan ki€m tra
theo ti€t dién chit T dudi tac dung cta lue N, (xdc dinh theo 4.45) v mémen léch tam
M, = N, e(doN, datléchtrong thm tiét dién T mét khodng la e} nhu sau

+n
g=N, 1+eA/W A =R, £4.49;
trong dé A- dién tich tidt dién chir T; W, - moé men khing cia tiét dién chit T déi voi
thé chiu nén 16n nhét, (N giy nén cho ti€t dién chit T).

Vi du 4.5. Tinh toan nit gita din nhu hinh 4.20, Thép loai BCr3kM2,que han 342,
han tay. Bé day ban ma 4 = 12mm.,

a} Tinh todén ndf canh
Nhu vidu 4.4, & day eing cd (AR )
Lue tinh toan nfi canh la

N, = 1,2N_ = 1,2.69430 = 83316 daN.

Chogn badn ghép co tiét dién 250 x 10, vay dién tich qui ude ctia méi néi la
A, =251+21211 = 5],4cm”.

Ung sudit qui udc trén tigt dién ndi Gui uvdc i
g, = N JA =83316/51,4 = 1620 daN/em?.

= 1260 daN/em?.

B min
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Luc truyén qua ban ghép: N, = 1620.25.1 = 40500 daN.
T6ng chiéu dai duong han llgn két ban ghép vai thép géc canh 14 (chon A, = 6mm)

40500 +
2, =—— + 4 = 57,6cm.
1260.0,6
Lay dubng han nhu hinh 4.20 ¢6

X[, = 2(13 + 17) = 60cm > 57,6cm.
Luc truyén qua ban mét
Nnr, 5 Nq - Ngh = 83316 - 40500 = 42816 daN > O,SNq = 41658 daN.

bm

Hinh 4.718. NGt dinh dan
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Téng chiéu dai dudng han lién két thép goc cdnh véi ban ma la (chon 2, = 6mm)
42816

1260.0,6

Lay duong han nhu hinh 4.20 c¢6
=1, = 2(10 + 22) = 64 > 60,6cm.

1, + 4 = 60,6cm.

b) Tinh néi ban ma

Lue truyén qua hai ban néi

N, = N cosa £ 1,2 N cosf, trong do luc nén N, = 2800 daN cung to hgp tai trong
v6iN_,céa =0, cosa = 1, 8 = 44°06’, cosf = 0,7181

Nhn = 42816 - 1,2.2800.0,7181 = 40403 daN.
Dudng han lién két ban néi vao ban ma la (chon 2 = lem)
40403
I = + 1 =17cm.
2.1260.1

Chon ban néi tiét dién 18cm x lem ¢d /;, = 18em > 17cm.

aybd -20mm

-

-

% 2

—

+

LLLLU Ll L bapndinl

A KXESEEKAN XN

HE.. :_
1

Hinh 4.19. Nut gida dugi
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Kiém tra cudng do ctia ban néi:
Ban néi ¢d6 hai 16 buléng ® 20 vay co

N 40403 , :
o= = = 1443 daN/em“ < R = 2150 daN/em~”.
2A, 1 2[18.1 - 2(2.1)]
L5ox5
Ng408 b :
F 3 |
) S
= v
*’é% =, = S
oSG,
I
>
o
o
S
Ny -
L & Jtltl.zﬁﬁflﬁl:’u/lunll E\é -$_:-E:I -$_ t:: |J,||L_|][231qlfl&1‘u“
| ¥ E kX I S
69430 %ﬂ_ = 3 A Re (a8 N | ] \_“ﬁ %;‘5'430
dalN Lx 3 - dalN
%4 X [ \
N 55 2 750 120 | 100
3 Lk ! L7190 v
. \ Bén né/ 2L 11058
Ban ghep §=10

A

Hinh 4.20. Hinh cta vi du 4.5

c) Tinh lién két thanh bung vao ban ma. Vai thanh xién N, = 4320 daN cd6 chiéu dai
mot dudng han séng la (chon A, = 4mm)

0,7.4320

7. 5
hs  91260.0,4

+1=4cm = £hmin.

Vay cac dudng han con lai ca ctia thanh ding (N, = 3680 daN) déu ldy /, = 40mm,
h;, = 40mm.

4. Nut lien két dan voi cot
‘a) Dan lién két citng véi cit

Dan lién két cliing véi c¢dt bang hai nut dudi va trén & dau dan.
o Niit durdi: niit nay cd cdu tao nhu hinh 4.21. D6 1a nat chinh, truyén phan luc géi tua
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ctia dan gdbm R, la phan luc ding & dau dan va lic ngang H do mémen dau dan gay ra.
Luc H 1a m6t trong hai luc sau

H, =M/h;H,=M,lh_, (4.20)
trong d6 M- t6 hgp mémen am lén nhdt ¢ dau dan (thuong hay gap truong hop nay,

moémen gay nén cdnh dudi); M,- t6 hgp mémen duong 16n nhat & dau dan (mémen gay
kéo canh du6i); h - chiéu cao (tinh todn) dau dan.

§. 220, oy 6d-20
NI oy
2 A an mg._ 4
i g 1 & e
\.' 2 - %
o = -
N o R 11 79 B
h‘{ Nl’ L _é; H ] -;,b
_!.a. " = _1,,__—;, F !- = i ot |
zﬂémax c ” = T‘
ERRN: :
_5_/5 ::
y!
by
AL
-y

Hinh 4.2]1. NGt dudi cla lién két cling dan vai cét

Céu tao nit gobm ban ma 1 dé lién két cdac thanh dan vao ng, suon géi 2, géi do 3 va
céc bulong lién két sudn géi 2 vao cot. Sudn g6i 2 lien k&t han vudng gde vao ban ma I
va ty truc tiép 1én g6i d5 3 (xem hinh 4.21). Tinh toan nit nay dudc tién hanh nhu sau

- Lién két thanh xién va thanh canh dudi vao ban méa 1 duge tinh véi noi lue tinh
todan cia nd.

- Bé day o, cla sudn g6i 2 xac dinh theo cong thuc 4.21 va ldy d, = 20mm.
R,

o ,
b.R

s  emd

(4.21)

trong dé R , - phan luc (ddng) gbi tua clia dan; b.- bé rong ctia sudn géi 2; R 4 cuong
do ép mat ty dau cua vat liéu thép lam sudn géi 2 va géi do 3.
Khi tén tai H, thi suon géi 2 1am viéc nhu ban dam chiu uén cd lién két ngam tai hai
hang buléng ding. Do vay, é, can phai ddm bao diédu kién

o, = 0,5 V3b,H,/(IR), (4.22)
trong do b,- khoang cach hai hang bulong ding (hinh 4.21); I- chidu dai cta sudn gi
(h.4.21); R- cudng do tinh toan cia vat liéu thép lam sudn géi.

Tiét dién sudn gﬁi duge dam bao 6n dinh cuc bd nhu ban canh cta cot dac tist dién t6
hop dang chit H cé A =< 0,8 theo didu kién

5

—é—'— <0,44 VE/R. (4.23)

5
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- Hai dudng han lién k& ban ma ! vao suon géi 2 chiju R,, H_ (luc co tri s6 16n
nhit trong H, va H,} v& momen jech tam M_ = #H__ e ¢ 1a khodng cach tu iuc H dén
gitta chidu dai dudmg han (h.4.21). Bé cao tiét dién dudng han theo didu kign chiu luc la

: Ho o a e ¥+ R, 4.24)
> (14— ¥+ R,° 4.
h™ max - A ' '
2};"‘:FJ'I(",;:ffg}lnin L
- Bulong Hén k&t sudn gbi 2 vao cdt tinh vél luc H, iam tdch sutn gbi ra khoi egt. Cd
thé 3o bd chon trude 56 buldng (khoang 6 - 8 cai) va bé tri (dua thec yéu cau cAu tao)
thanh hai hang ding (h.4.21}%. Luc kéo ion nhat trong buibng xa taAm quay nhit phai i

fi

h

H 2y, ad,* |
thax = — = R {4.25}
L. 4
Z2y”

trong do z, v, ¥,- cac k'hm{ng cdch x4e dinh nhu hinh 4.21.
Néu trong tAm vung lién két buléng trung vai di¢m dat luc # thi
H, adf
N]"l]l&l.'!i = < -— R
n 4

ST {4.26)

trong do n- 50 buldng lién két.
Dudng kinh bulong duge xdce dinh theo cong thic
e — i rr——

N,
d, a\/mﬂi‘; , (4.27)
TR

trong ¢4 cong thice trénd - d&glng kink than bulong da tril gidm y&u do ren.

Khi khdng co H, thi cde buldng d day dat theo c&u tao thanh hai hang ding, khoang
cach cac buldng trén mdi hang khdéng ldn han 8d, khoang cach tu buldng trén cung dén
mep trén sudn gdi va tit buldng dudi cung dén mép dudi sudi goi khéng nhd hon 2d (d la
dugng kinh 16, & lay Ién han than buléng 3 + Smim). Dudng kinh than buléng cdu tgo
thuong ia 206mm, S0 ivong buidong cau {ao khong nén it hon 6.

- Cdc dutng han lién két goi dd 3 vao cot tinh chiu 1,6R .. Cd th€ ding hai dung han
d hat bén géi d§, hoac dung ba duting han goni c& dudng han 6 mép dudi goi dd va hai
dudsng han hai bén,

Bé rong goi da bg z b, bé diy goi do {8y 1dn hon bé day swon gé&i sae cho sudn gdi das
lot vac trong mat gbi d3, mép ngoal sudn gbi cdach mép ngohi gbi do t6i thi€u la § +
10mm. Chiéu dai géi dd phu thudc vao chidu dai dudng han lien k&t gbit dd vao cbs.

« Niit frén: Nt nay cd ciu tao nhd hinh 4.22a.

Lién ké&t thanh dan vao ban ma [ tinh vdi ngi lyc tinh todn cia ndg.

Hai dudng han gdc lién két subn gbi 2 viobdn mé I chiu H , va M = H__ e (e la
khodng cach tu luc H dén gilta dudng han). Néu tai nit ¢6 thanh xién cia dan ph&n nhé
thi hai dudng han nay con chju fuc R ia phan iyc thdng ding cua dan phan nhd, Bé
cao tiét dién dudng hién nay xdc dinh tﬁen cong thuc 4.24, trong do thay lyc R  bang lyc
R__.

PHBE day suGn gbi 2 xdc dinh theo 4.22, trong dé thay H, bing H,. Cdc buldng lién k&t
sudn goi 2 vao ¢dt clng tinh tuong ¢y nhu d nit dudi, theo cdac cOng thuc 4.25, 4.26,
4.27, trong d6 thay H, bang H,. 83 lugng buléng & day khéng it hon 4 (thuong la 4 hose
6 cai). Khi lyc kéo H, qud ldn cd thé sif dung cdu tao nhu hinh 4.22 b, ¢, nhu vy khdc
phuc dugce s6 Iugng buléng I6n c8u tao nit cbng kénh cua phuong dn hinh 4,22a, Trudng
hgp hinh 4.22b cac ban ndi 3 va cdc dudng han liéh két ching vao mi cét va vao thép
goc canh tinh v&i ivc H,, con buldng lién k&t ban gbi 2 vai ban ma 7 I1dy theo cu tao va
chiu moémen léch tAm H e, néu nhu cd dan phan nho thi cac buléng nay can chiu phéin
ide cda dan phan nhd le. Dudng han fién két ban goi 2 vao canh cot cing chiu H e va
B (ndu cd). Trudng hyp hinh 4.22¢ ¢dc dudng han lién két thanh canh vio bung cit

q:.”-l T ) u ’ a L] - - A - - + a -~
duge tinh vai néi lac tinh todn cia thanh canh va e tip trung P, tai mai lién két.
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Hinh 422 NGt trén diu dan lién két edng vai cot

b) Dan lién két khdp vdi cit

O hinh 4.23 a, b, ¢ trinh bay m6t s6 phuong an c4u tao dau dan lién két khép véi cot
(g6i do).

Dudng han lién két thanh canh dan vao ban ma I duge tinh véi ndi luc tinh todan cia
thanh (k€& ca luc tap trung P néu cd). Ban d€ 2 truyén va phan bg luc R, tit dan lén bé
mat géi tua, tinh todn (nhu ban dé&€ chan cét thép) theo cac cong thic 4.69, 4.70, 4.74 va
4.75. Ban dé thudng cd be day o, = 20 + 25mm. Véi ban dé ¢ hinh 4.23a néu bé rong
thép goc ding lién két vao ban dé nho thi ban dé tinh toan va ki€m tra nhu ban congxon
ngam d ban ma 1. Khi bé rong thép goc ding l16n chum ra sat mép ban dé€ cing nhu cac
cdu tao la suon ding 3 6 hinh 4.23 b, ¢ thi ban dé& tinh toan va ki€m tra theo ban ké hai
canh, néu ti s6 b,/a, < 0,5 thi tinh nhu congxon véi nhip tinh toan la canh ngin trong
hai canh lién két (khong phai la b,).

Dudng han lién két ban dé vao ban ma 1 va sudn 3 chiu phan luc géi tua cia dan R,
va luc cat Q & dau cot. Duong han lién két suon 3 hoac thép goc ding vao ban ma 1 xem
nhu chiu toan bo R, (nhu vay thién vé an toan), Cac suon 3 & hinh 4.23c dugc ki€m tra
kha nang chiu luc nhu mét thanh nén ding tam chiu ldc nén R ,, ¢ chiéu dai tinh toan
[, bang chiéu cao cta suon:
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R,
o= —— <R, (4.28)
$A T (s :
trongdd A = A + A, A, = 260 Ay = 2¢,0,.; ¢; = 0,659, VE/R (néu bé rong ti
dau mit ban ma dén sudn lac, < ¢, thi A, = (¢, + ¢|)d, ;- hé s6 udn doc xac dinh

theo A, = hJjrg, ry = «'Jﬁm, J, 12 mébmen quan tinh cuta dién tich A tinh véi truc trong
tam tiét dién nam trong mat phdng ban ma. Truong hgp cdu tao nhu hinh 4.23b cac
suon cung ki€m tra theo 4.28, trong d6 cd thé 14y ¢ = 1 va A, 6 day rdt nho nho c6 hé
giang ding dau dan.

Céc sudn 3 ¢ hinh 4.23 b, ¢ thudng lay bé day o, = 10 + 14 mm. Kich thudc tiét dién

cac suon nay phai dam bao 6n dinh cuc bo theo digu kién
b /o, < (0,36 + 0,I)VE/R | (4.29)

trong d6 4 = AVR/E, khid < 0,81lay 1 = 0,8, 1> 4 lay 4 = 4, truong hop cdu tao nhu
hinh 4.23b ldy 4 = 0,8. Trong cac cdu tao & hinh 4.23, dan duge dinh vi vao dinh cot téi
thi€u bang hai bulong neo dudng kinh 22 + 24mm. Ngoai nhiém vu dinh vi, cdc buléng
nay con chiu lyc cit tir dinh cot truyén sang dan ciing nhu thanh phan luc ngang tit dan
sang cot. Khi gic bc mai ma gay kéo cho ¢ot thi cac buléng nay bi kéo bdi thanh phan
luc nay.

)

| e Ly '$& Ll

Soan ﬂ"ﬁ’:'f;”j
§=10 ~14

N—2

Hinh 4.23. D&u dan tya khdp
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PHY LUC {. NHUN$ TIEU CHUAN PE TINH TOAN KET CAU THEP

PHU LUC

Bing LI. Cudng a8 tinh taéin cis thép va tign két hin

E———

Cudng db Cuong dt:‘- | Cudng d6 tinh tadn
Mac thép Dang| Bé day, | tidu chudn, t inh toén | cta lign két han,
can mm MPa MPa MPa
Gidi Gid
“ | -
chdy | Dén - Rarv =085/
1 2 3 4 5 & 7 | 8 9 10 9
|, 5
BCTaxne t 4.20 225 265 215 125 350 160 155 180
2.40 215 205 120 175
41100 205 195 11D 165
>100 185 175 100 150
h 4..20 235 225 130 190
21.40 218 205 120 175
41000 205 195 110 165
>100 185 175 100 150
BCT3Ncs { 4,20 235 370 225 130 350 190 165 180
h 4.20 245 235 135 200
BCr3ric t 21.40 225 370 215 125 350 180 165 180
BCT3c t 21.40 225 370 215 125 350 180 165 180
BCr¥cs t 420 235 370 205 130 350 150 165 180
h 4.20 245 235 135 200
BCTalnc ¢t 21.4¢Q 225 70 215 125 a50 160 165 180
BCT3IMes ¢ 4.20 235 370 225 130 350 190 165 180
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Tiép bdng I

1 2 3 4 5 6 7 8 g 10 1l
Dgel'2 H 4.20 305 440 290 173 420 245 200 200
21.32 295 280 160 240 200
h 4.20 305 440 290 170 420 245 200 200
21.32 295 280 1650 240 200
Qal2C t 1.9 345 490 330 190 485 280 220 240"
0.20 325 47D 310 180 450 265 210 215
2132 305 4R0 290 170 44D 245 205 215
33.60 285 450 270 155 430 230 200 200
61.80 275 440 260 150 420 220 200 200
81160 265 430 250 145 410 210 195 200
1al2 t 4.9 335 460 320 185 440 270 205 2185
10.32 325 450 310 180 430 265 200 200
h 1.9 335 460 320 185 340 270 205 215
10.32 2325 450 31 t80 430 265 200 200
1BXCHIL ¢ 4.32 345 490 330 190 465 280 220 24Q"
h 4.9 345 490 330 19C 465 280 220 240"
0.32 325 470 3D 180 480 265 210 210
10XCHII 4.32 390 530 355 205 480 300 240 240
33.40 390 510 355 205 465 300 230 240
h 4.15 390 530 355 205 480 300 240 240
lzad & 165.40 350 410 320 185 370 270 185 215"

§ i Hidgfar

Py €3 oot 1} nhing ghi it o6 dite " tag vdi ty ﬁ.ﬁﬂ[g‘ﬂh bing Lint: 1,05 wi [.42K,

23Oy ¢l 2 ky Bicu 7 i thep 1am, a1 la Lhep hinh, & L thdp dng.

Coaa P . p
3} Khi dang den vi kGior® thi chia gid tri trong bang ¢ho 0,0980665,

4) Khi 1inb dudng han 381 dau chiu nén, 15y R, = R.

53 Kby tinh Judng his 30 e chie kéo, md duting hie dude Lidm tra chls ang bing phusag phip vh iy

Ay R, = R,

0 Khi tinh duang han ddi dau chiu cdr., 1ay Ry = 05RA,

T) K 1a cuong da unh tedn cda thep co hn,

Ky €41 12 cho

th e IR AP0 vl quu kan 43, 3428

Kyh
Ryh
th
Ryh

Reh

= Z{H}
= 5
= 240
= R0
= 344

i

* 46, AdoA
A5, FEDA

Anal
" 37103
" e Lot}
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Bdnp I.2.

Cudng d& tinh todn chiu cht va chiu kéa cia buldng

Cudng dé tinh toén cua buléng (daN/em®)
Trang théai Ky 4l thép dé ben thube 18p
g sudd hidy 4€ 48 5.6 5.8 6.6 BA
Cat Repl 1500 1600 1900 2000 2300 3200
Kéa Rl 1750 1600 2100 2000 2500 4000

Birng [.3. Cubng d& ép m¥it tinh tohn Xy, cdn lidn két buléng

Cudng do tdc thdi

Cudng db ép mat tih toan Ry ( daN/iom?)

tisy chuan cia cda buldng
thép cd ban Ry,
daN;‘cmE thd va thuong tinh
3450 3400 ° 3700
38650 3700 4050
3800 4000 44n0
4000 4300 3750
4200 4600 ' 5150
4400 4550 5550
4600 5300 5550




Bang I.4. ng a# 9i%u xidn tam vide

58 1t | Cac cAu kidn cua k&t cau

Y

i Dam bung dac va cic thanh chiu nén trong dan cua cac san nha hat, clu lag b,

raph chidu bdng, khan dai, clia hang. kho gid sach va kho Wu wd. khi trong gng

cua san bing ho4c Idn hon 1ai trong tam thdi 0.9
2  Cjt cva cAc nha ebng céng va cha thap nudc 0985
3  Céac thank bung ehiu nén chirh (trd thanh & gdi) tigt dién hinh chd T ghdp 1J hai thép

géc cua dan mal (vl kéo) va dan dd san khi d8 manh = 80 0.8
4  Dam byng d&c %hi tinh 1n4n &n dinh t8ng thé 0,95
5  Cac thanh cing, thanh kéc, thanh treo, thanh nec duge iam td thép cén 0.2
6 Céac cdu kign cia két cAu thanh & mai va sin ’

a) thanh chiu nén {trd thanh 1idt dién 8ng kin} khi tinh toan an dinh 095

b} thanh chiu kéo trong k&t ciu han 0,95

c} che thanh chiu kéo, nén va cac ban ghép trong k&t clu buifing (i k&t cdu dung

buldng cudng d8 cao} tU thép ¢ gidi chdy nhé hdn 440 MPa (5 emS) chiu 1ai

trong tinh, khi tinh toAn vé dé bEn 0,95
7 Cdc cdu kién td hap: 93m bung dic, cdt va céc ban ghép bing thép cd gidh han chay

nhg hon 440 A7P4 chiu i trong tinh ding lién k&t buldng (trd bulbng cudng dé cao)

Khi tinh to&n v& do ben 1
§  Tiét dién cua cac cdu kién thép cén holic 16 hgp han va céc ban ghép bing thép cé

gidi han chay nhd hon 440 M3 d nhdng ché ndi ding lién k&t buldng (trl bulbng cudng

49 cac} chiu 4§ trong fmh, khi tinh toan vE dé bEn

a) dhm bung dic va cét 11

b} k&t cdu thanh cla méi va san 105
9  Cac thanh bung chiu nén cda kit cu khéng gian ¢Bng. fam blng magt thép géc. dude

ién k&t trén mat canh {thép goc khéng déu canh 13 canh I&n) tryc tiép vao

thanh canh

a} bdng cdc dudng han hodc bing hai buléng trd [@n d4t doo theo thép gac:

- d&i vdi hg khdng gian &6 cAc nut & hai mat tiép gidp tring nhau {trJ thanh xién trong

hé& byng dang chd K} 09

- thanh xién cda h§ bung dang chd K 0.85

- d6i ¥8i h2 ¥hdng gian ¢6 cAc not & haf mit ti€p gidp khéng trimg nhau 0.8

b} bing M8t buidng {trd trudng hap hé bung dang chid tﬁap phuc tapl cing chu khi fén

k&t thanh bung va&o thanh canh qua bin ma Q.75

cj bang mét buidnp d&i vdi hé bung dang chi thdp phic tap 07
10 Cdc thanh chiu nén lam bing mbt thép goc dudc lién k&t teén mat canh (canh nhd d&i

vai thép khéng déu canh) trl céc trudng hop néu & didm 9 coa bang D735

Chui thich: Cac e 86y < | kb tink 100 khOng X61 cimg Mot Hie.
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Bdng 1.5. b8 méanh gidi han [1]

104

S8 tt CAu kign {4} khi [4] khi chiu kée do tai trong
chiu nén tinh dadng. trie tiép | clu truc
1 Thanh canh, thanh dung va thanh xién
d gbi truyén hjc gbi tua
{cua dan phing. clu ké&t khéng gian) 120 400 250 250
2  Céc thanh bung dan phéng (trd thanh
dung va thanh xién truy®n phan lyc g8i tya) 150 400 350 300
3 Céc thanh byng cta k&t ¢du khdng gian,
dung ién k&t han (trd thanh ddng vaA xién
truy&n phan Iyc g& tua) khi:
= NmpAngH} =1 150
05 = a < 1 210-60 «x
e < 05 180
4  (CAc thanh bung cla két cau khéng gian,
dung lién k&t buldng (trd thanh ding va
xidn truy&n phan lyc gdi wa) 400 350 200
khi & = NilpAngR) = 1 180
05 = ¢ <1 220-40 «x
e < 05 200
5  Canh trén cua dan khi Idp rap (khéng
dude gia cudng) 220
6  Co6t chinh 120
7 Cot phu {odt sudn tudng, cla mdi.) va
cac thanh bung cua ¢t réng 150
8  CAc thanh giing cla hé gidng ddng gida
cac cot (d dudi gdm chu truc) 150 300 300 200
9  C4c thanh gidng (trd nhidng thanh da
néu d diém 8). cac thanh cdu tao dé [am
gidm chiéu dai tinh toAn cho thanh khac
va cac thanh khdng chiu lye khac 200 400 400 300
10 Céanh dudi clia dam va dan chu tryc 150



PHU LUC 1. NHUNG SO LIEU BE TiNH TOAN ON DINH

Bing I11.1. Hé 38 o dd tinh 8n dinh cde thanh nén diang tdm

20 manh V¢ s ¢ ddn v cie can kign hfing thep co aldng do tmh toan K MPa; rk(:‘.-'-:'m:‘,
A

200 240 280 320 360 | 400 440 1480 | 520 ir 560 600 640

{2050)| {2450)| {2850)| {3250} { {3650}| (4300) | (4500)| (4900) {5300}} (5700} {6100 | (B550)
10 988 987 985 984 983 982 981 980 979 978 a77v 977
20 367 952 959 955 952 949 G946 943 441 938 936 934
30 939 931 824 17 an 905 800 B95 891 B87 882 B79
40 808 894 883 B73 a&3 BS54 846 839 832 825 B20 814
50 869 852 835  B2? 809 796 785 775 764 746 729 712
60 B27 805 785 766 749 71 596 672 850 628 608 588
70 782 754 724 687 654 623 585 568 542 418 494 470
80 734 686 641 602 566 532 501 471 442 414 86 359
90 665 612 o656 522 483 447 413 380 343 326 J05 287
‘iDD 599 542 433 448 408 369 335 309 286 267 250 235
10 537 478 427 381 338 306 280 258 239 223 209 197
120 479 419 65 321 287 260 237 219 203 190 178 67
130 425 364 313 276 247 223 204 1R 175 163 153 145
140 76 315 2v2 240 215 195 178 164 153 143 134 126
150 328 276 239 2n 189 171 157 145 134 126 na m
150 290 244 212 187 1657 152 139 129 120 n2 105 098
170 259 218 189 167 150 136 125 15 107 100 094 089
180 233 1895 70 150 135 123 12 104 057 091 085 081
190 210 177 154 136 122 m 102 094 088 a2 077 073
200 191 161 140 124 M 101 093 086 080 075 071 Q&7
210 174 147 128 N3 102 083 085 Q7g 074 068 053 Qg2
220 160 135 118 104 094 Q86 077 073 068 064 50 087

Chei thich: Tri 56 cho trong bang da dudc tang I&n 1000 Ian.
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Bang I1.2 Ha 28 | dé ki&m trs 8n dinh cia thenh
phidng tée dung cha mammn,

ﬂ.c;’:- manh He 58 ¢ khi 09 (&er
quy udc '

A = AVRIE 0,1 025 { 05 075 | 10 1256 | 15 175 | 20 25 a0 3.5

a5 967 922 AS0 782 722 689 620 577 538 469 47 370
10 925 854 787 7N 653 60O 563 520 484 427 382" 34
15 875 804 716 647 593 548 507 470 439 388 347 32
2,0 813 742 653 S87 536 498 457 425 397 352 35 286
25 7a2 672 587 526 480 442 410 383 357 397 287 252
30 667 597 520 465 425 395 365 2342 320 287 260 238
s 587 522 455 408 375 350 325 003 287 258 233 216
4.0 505 447 394 356 330 - 309 209 27D 256 232 212 107
45 48 382 342 30 288 272 257 242 229 208 192 178
50 354 326 285 273 253 239 225 26 205 @8 5 62
55 302 280 256 240 224 212 200 192 184 17D 68 M8
60 258 244 223 210 198 190 78 w2 186 153 W5 137
55 223 213 W6 85 76 w0 8O %5 148 M0 B2 B®S
7.0 194 B W3 w3 157 1852 W5 @ 136 w27 121 M5
8.0 152 W6 138 133 128 120 t7 15 M3 106 100 095
90 2p  ty  #2 W7 W3 L0 0S8 096 092 OB OB5S 082
10,0 100 097 093 091 090 085 08t OBD 079 075 072  O7Q
10 083 o079 077 076 075 073 071 069 068 063 062 061
20 068 067 064 063 062 060 058 059 058 055 054 053
13.0 062 061 054 053 052 D051 051 050 049 049 048 048
14,0 052 049 049 048 048 047 047 046 045 044 043 043

i thich: 1) Trj &8 rpl'-t trong bang da tang 1&n 1000 Am -



nén fden tdm (nén.udn) tidt didn dde trong m¥t

tebng v&i mét phiing d&i xing

taim qui d8i my bing

4.0 4.5 5.0 55 80 BES 7.0 B0 g0 10 12 14 7 20
337 307 280 260 237 222 210 183 164 150 125 06 030 o7 T
307 283 239 240 -225 209 196 5 157 2 121 03 086 074
283 262 240 223 207 1595 82 163 e 134 14 0s9 0Bz 070
260 240 222 206 =k 182 w0 153 138 25 107 034 079 067
238 220 204 <0 178 168 158 144 130 18 101 090 are 065
217 202 8y 175 66 156 47 135 123 H2 097 {86 0r3 063
158 183 172 B2 153 145 137 125 #H5 106 0a2 g82 063 CEe0
181 168 158 149 1o 133 127 pit) 108 098 088 078 DES 057
185 1B5 18 137 130 125 8 110 101 093 083 07% D64 D55
150 143 135 126 120 7 Eh 1 103 (055 088 079 o072 D&62 P53
134 132 124 iy 2 108 104 095 0B  OR4 075 069 0os0 D51
128 120 TS 09 104 100 095 089 084 073 ore 0E6 057 04%
17 112 L. m Q8T 094 Q89 083 aso 074 068 052 D6 d 047
108 102 G9B 094 (a1 as?¥ 083 078 074 070 064 058 052 045
Gt QB7 083 Qg1 Q78 Q76 a74 068 05 062 057 gs53 047 D41
079 a75 072 069 Q66 085 Q64 061 as8 055. 05t 48 043 038
069 065 062 Q6o 059 058 Q57 055 052 049 045 43 039 D35
060 Qa7 035 053 Q52 0351 030 a48 046 Q44 (40 038 035 03z
052 051 050 049 048 047 Q4é 044 042 D40 037 035 032 025
047 Qa5 044 043 Q42 041 Jd1 Q37 Q3 037 035 033 0230 g27
042 J41 040 040 039 039 Q38 03 03& 036 034 032 029 026

2) Triséh ¢y 13y khang Iin lidn ¢ trong bing 111



Bdng I1.3. H4 «& o) o4 widm tra Sn dinh cia thanh
phing the dung cia méman,

06 manh Hé sd |, khi dd lech tam
qu Udc
A= AVriE ' ;

0,1 025 05 | 075 10 125 | 14 178 | 20 | 25} 30! as 40
0,5 908 BOO 666 GrY S00 444 400 364 333 286 250 222 200
10 872 762 640 553 4R3 431 387 351 328 280 243 218 197
15 830 727 600 517 454 407 367 336 3 27t 240 2% 00
20 774 673 556 473 423 381 346 318 283 255 228 202 183
25 708 608 507 433 391 354 322 297 274 238 215 G2 75
30 637 545 455 398 356 324 296 275 255 222 201 B2 %5
35 562 480 402 355 320 294 270 251 235 206 87 170 185
40 484 422 357 37 288 264 246 226 215 91 73 B0 145
4,5 415 385 313 28t 288 237 223 207 W6 176 60 49 136
5.0 350 315 277 280 230 212 201 @6 178 W1 149 138 127
55 300 273 245 223 200 92 B2 72 13 47 7 128 16
60 255 237 216 18 B3 174  1B5 156 149 135 126 N9 109
65 221 208 190 78 185 157 48 42 137 24 Y 09 12
7.0 92 B4 BB WO B W i35 130 15 114 08 W0 095
8.0 148 W2 138 B0 123 N8 13 108 105 Q97 091 0BS5S C82
90 1174 Ti4 3] 07 ™2 098 094 D90 DBY  0BE 079 O75 Q72
1D.0 097 094 D091 09C O0B? -084 QB0 076 Q73 Q70 067 084 062
110 0Bz Q78 077 076 Q073 071 068 066 064 0BO 058 056 D54
12.0 068 D086 DB4 DB3 061 080 0S8 057 056 054 0OG3 050 (049
130 D60 059 054 053 052 051 050 049 040 048 047 046 045
4.0 050 D48 048 047 046 D46 D45 D44 043 043 042 042 D4t

Chat thich: 1) Trisé g, trong bing da ting 16n 100) Ean,



nén ldch tdm (né&n-uln) 1idt dién r8ng trong mit
tring v&i mit phing d&i xing

wong adi m

4.5 5.0 5.5 6.0 6.5 70 84 9.0 10 12 14 17 20

182 167 154 143 133 125 111 100 05 Q77 067 056 048
1ag 165 153 142 3 121 109 s o090 Q77 Q66 G55 DAG
178 163 149 137 128 19 108 098 osa 077 065 053 045
A740 156 43 132 125 ur <J6 095 086 076 064 052 045
62 148 136 127 120 113 103 093 0a3 074 062 051 044
193 138 130 21 NG LY 100 091 oa1 a7 061 0%t 043
143 130 123 1] 1o 106 096 088 078 069 Q5% B0 c42
133 124 na _ 10 05 100 093 084 076 067 Q57 049 041_
124 16 NG Lt 100 0396 0BG 079 073 065 055 Q48 040
17 108 4 10 a95 0g2 Q85 a76 071 062 054 047 033
10 102 058 085 091 087 D81 ovd D68 059 052 D46 038
03 0s7 093 050 085 083 Q77 070 065 056 051 045 038
087 092 08B Qas oBo 077 072 056 061 D54 050 044 0az
ot 087 083 Q79 076 074 068 063 058 051 047 043 036
079 077 073 G700 057 065 os0 55 052  0O4B 04 a3 035
069 067 064 062 0%9 056 053+ 050 0448 045 D42 039 0335
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053 052 050 048 048 Gd4 043 04z 021 Q38 035 032 030
048 047 Q45 043 392 Q40 039 038 Q37 034 032 030 028
044 042 042 041 040 caa 037 036 035 032 030 028 026

01 040 039 039 038 037 036 035 034 0O QzZ9 az27 025
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Loai " T ' Gi tri 7 khi B
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4 .
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2 (h% h 2 0,85 0.85 085
N o L
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Lﬁ + —_— 18
a4 | h;ﬁi: 72 L 9 g5 - (1,35-0,05/m)-0,0%(5-m)A 11 11
Y 4 h )
A 4544 - .
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“1 475
g
A,
o 4+— — a1
9 i / = o N5[1-0.3(5-m) —] s - s
o b h
A — 97 <015
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Tiép bang I1.4

~ GiA trj 77 khi
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4+ 4
SEHH—+ HH 2 o o
7 —-1—<! <l 15(1-08—) ns(108—)| 75108 —)
HH &+ Y- h h h
=<0
025 | (075+0,05m)+0.015-m® | 10 10
8 1 _t'c: e M’ 05 | (05t0m)+0025mRt | 10 10
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Chii thich: 1) Vdi cac loai ti€t dién tu S dén 7 khi tinh ty s6 4 /4, khong tinh dén phan cinh dit thing ding,.

2) Dai vdi cac loai 1iét dign 6, 7 gid trj 15 14y bling gié trj 7 cua cdc loai tiét dién 5 véi ty s6 A JA, tuong Ung.
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Phu fuc 1. CONG THUC TINH PHAN LUC GOI TUA CUA CAC THANH CO BAN

(DANG COT BAC THANGS
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Phu luc IV. QUI CACH THEP CAN

Iking IV, 1.4, Thép cén didirdng théng dung thwe MOCT B2 - 70

Be rong, mm

M day, mm

160, 70480; 180; 200 21 220
paG: 250; 260 280; 390

it 4 dén 12 mm cach nhau 1 mm, 14: 16:
8. 20 22 25 28 30 32 35 400 4%
50; 58; &0

320; 340

10 & d&n 12 mm ¢dch nhaw 1mm, 14: 16;
18, 20, 22, 25 28, A0, 32 36, 40; 45
&0; B6: 60

360; 380; 400 420, 450, 480, 500
530, 5HBO; BDO; B3D; B50; 670; 710
7o BOO; B850 S00, 950 1W000; 1050

tU B dén 12mm cach nhau imm, 14: 16:
18; 20 22 25; 28: 30; 32 36. 40; 45
50 56; 60

g V. I'h. Thép tdm chn day (1§y thea -FOCT 5681 - 57*)
(030 &Fch thurdee tfnft thea mn)

B& day 1am Bé rdng tdm Chigu dai tdm
4; 45 B0 700; 1000, 1250; 1400; 2000; 2500, 2800; 3500; 4500;
1300; 1600 S000; 6000
3 55 2500: 2800; 3000 3500 4500
250 10 S00; 1600
5000; 3500: 6000
8,7 2800.3500:4500:5000: 5500,
1250; 1400; 150Q; 15600, 1800
6000, 7000
8 910N 1250, 1400:; 1500; 1600 1800; Tudng ty
2000 2200; trd loai bé day 8mm) ‘
12:14,15; 1400; 1500; 1600; 1800; 2000; 4500 5000; 5500; 6000 7000;
1720 2200; 2300 BOGD
22, 25 28; 1400 1500 1600; 1B0D: 2000; fudng tJ
30, 32 22002400
36; 40 1500:1600:1800;2000,2200; tuong ty
2500
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Ddng IV.8. Kich thuée cis butdng nec blng thép BCTIKIL2
trong bé t8ng ming a8 higu 100 = 5D

{-’l‘ !
x ) [ astl et P 77 rovy < ;; 5
| o= 47-87 14, '
o-20-36 - AL, o-0.60 AINES
- w .
N 4R M . Mol rreng
- N s
) e w L Ah
e W p— e, T— e :}+_ _._‘___1._ | L
ST gu - - R
o e —r
_ 4 ‘|
Dudng kinh, mm i Dién tich Chiku dai chdn sau, mm Chieu | Chitu | Khoangi L& chd Kich
tidt dien da phar| dai céch bulng| thuds
ngedi | trong | thu hepA tiéu chudn ntd nhat |  diu & ren &, | dam D, tdm dém
em? ‘ {3 khi | ¢mm mm dé ¢, | mm | mm
{y ZE d = 3060 mm
20 16,93 2.25 700 35 &0 30 30 -
22 18,93 2a 800 40 65 30 as .
24 2032 | 324 850 . - 45 70 30 35 -
27 2332 | 427 1000 . - 50 75 35 40 -
30 2571 | 519 1050 . 500 55 80 40 50 | 140x20
36 3109 758 1300 . 600 65 90 45 60 | 200x20
42 3648 | 1045 | 1500 700 70 00 50 70 200x20
48 4188 | 1375 . 1700 BOO 80 10 60 80 240%25
56 4923 | 1902 - 2000 000 | 100 120 70 g0 240x25
64 56564 | 252 . 2300 100 0 : 130 Ag 100§ 280x30
72 6464 | 328 2600 1300 | 120 145 90 110 280x30
80 7264 | 414 . 2800 1400 | 140 15% 100 120 350%40
[ RO UNCN 181



Phy tue V. TAI TRONG GG THEQ TCVN 2737 - 90

V.1 T4i trong gib tAc dung 18n nha va céng trinh phai x4c dinh bdng téng c&c thanh phan tinh va déng,
Thanh phén tinh phdi ké dén trong moi trudng hop.
Thanh phin déng phai k& dén khi tinh todn cde cang trinh &6 chu ky dao déng riéng I1dn hdn 0.25 gidy.
}38i vdi nha ¢ding nghiép mét tang, mét nhip, thanh phin déng duoc k€ dén khi dé ¢ag nha trén 36 m va
ty 58 d9 ¢ao trén phip 180 hon 15,

V.2. Gi4 trj tiéu chuin thanh phin tinh cua tdi trong gid q;:, tinh bEng daN/mZ. x4c dinb theo céag thic -

qtc = qﬂ' K ¢ e S
Trong dé& g, - 4p o déng, iy theo chs dan 9 phén V.3,

K - he 58 ké dén sy thay ddi cha 4p lyc d8ng theo chibu cao, lAy theo chi dfn & phin V.4,
¢« hi¢ 8 khi déng, theo céc chi din & phin V.5, phy thuée hinh dang céng trinh.

V.3. Ap lc dng g, cla gi6 3 dd cao 10 50 vdi mit dat (ndu chanh éch 96 cao cua mét d&t xung guanh
sa voi diém dAt cBng trinh 14 nhd) hode so vai méc chuin qui udc (nfu chénh léch d& cao cia diém dit
¢bng trinh vd mit dat xung quanh i 18n). Ap e 4o Phy thudc vao ban db phin ving gié nha nudc; d
nhong ving ¢d Anh hudng manh cla gid bao, §q dugde tang thém 15 daN/m?.

Gi tr} ¢, tinb bing daN/ m® Iy thea bang sau:

Ving 90 » Anb hudng gid bie 46 M6t $6 dia diém tudng ung
ap daN/m?® (ding d&

luc mde d& | 4p Iy thiét k&) -

gid phy thérm| daN/m

Vung i phia bdc: Lang Sdn, Hoa Binh..
E 50 yau 0 50 Caa nguyén Trung bd: Piay cu. Budn Ma Thudt..
136ng bing Nam B%: Rach gia, Ca Miu..

Thanh phf H& Chi Minh, Cln Tha,
Ita 70 yéu 0 70 Séc Tréng.,.

Ha Né&i, [6ng Hai, Hué, nDa Ning.
llicx 70 manh 10 B0 Cudng Noai.

Kién An. Nho Quan. Nam {)nh. Thanh Héa.
i 80 manh 10 100 Vinh, Qui Nhon..

Ving ven vinh Bic B&: Quang Ninb,
IV 10 manh 10 120 Hai Phéng, Thai Binh. HA Nam Ninh .

V.4. Gia trj cia hd s8 K phy thude dé cao diém tinh gid so vdi mit dat (hode mde chuin) va dang dia hinh
xung quanh, xAc dinh theo $6 &y bang sau:

wng dia A i £
M cao, m M““‘-r-.-ii}l
3 ' 0,92 084 0,61
5 103 084 0,51
10 119 100 0.61
15 130 111 0.71
20 138 119 0.76
30 1514 132 031
40 160 142 102
50 168 151 1,10
60 175 158 118
80 186 165 - 1,31
10 185 179 ‘ 1,47




- Dia hinh A Ung vdi dia hinh tréng trdi, khdng cé holc co rdt it cac vat cdn cao khéng qua 15m: bd bién,
mat hd, ddng tréng..
- Dia hinh £ Ung vdi dja hinh tuong d&i tréing tri, cé thua thdt mot sé vat cdn cao khong quéa 10 m: ngoai
8, thi trdn 1&, rung thua, rung nor..
- Dia hinh € dng v&i dia hinh bi che chén manh, cé nhigu vt can sét nhau cao tJ 10 M trd [&n: thanh phé,

rdng rdm ..

- Cho phép x4c dinh cac gid tri trung gian cla X bing céch ndi suy tuy€n tinh cdc gia trj cho trong bang

trén.

v.5. H& s8 khi déng ¢ phy thubc vao loai céng trinh, b8 mit dén gid. V3i mdt s céng trinh théng dung cua
nha céng nghiép, hé s ¢ 1dy theo bang sau:

128

‘J'l._

5

T
——

. R
ol r

o |-_-||..'J
- ) o
: W
FERETTRTT! ML

So db ding cho méi déc 2 phia

Glé tfi C1,f2
Hé Ti s8 1L
8 . | o 05 1 = D
0 0 06 07 0.8
¢y 20 +0.2 -0.4 0.7 0.8
40 +0.4 +0.3 0.2 0.4
B0 +0.8 +08 + 08 +08
s ; 0.4 -0, 05 0,8
| ———
Gid tri 5
S B FHil,
< 05 1 2
< 1 0.4 05 0.6
=2 05 0.6 0.6

A
3 SN
oy »
gl B i LY
Faly ML
b 21 IR N B

Sa db ding cho cdc loai nha kin ¢ phin ban ma

hyh g Co Ghi chu
11 -05
12 -0.3 + Khi by = by
16 -0,1 vao = f§ < 30°
18 0 (', lay theo bang nay
2 +0,2 + Khi by > by
25 +04 ', i3y theo myc 1
3 +0,6
= 4 + 0.8
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Tiép bdng hé sd kht dong C

Sg dd ding cho nha ¢é cla trdi doo theo chidu dai nha
Che gid tr] ¢4 (5 Hy theo muc 1

Hé s8 Ap Iyc ddt vai cdc midt diu hbi cia cua trdi ldy
bing &m 06.

H& s6 4p e ddi vdi mat dén gié cda cda trdi khi gdc
nghiéng duéi 20°, iy bang am 0.8,
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Phu luc VI. CAC SO LIEU VE CAU TRUC

Bting VI.I. Cau truc dién théng dung, sic truc
tr 5 dén 50 t

- ?
250 Ahdngnho
458 2% 77 i
______________________ e —— T e
4 . ¥ 7
1 L e e o ¥
(L2 = ':____.2.“ :j—
I L‘-—--—-—-- 'I' ?
= H N :
100 iy > |15
|
Lip
Clu tryc mdt méc, ch& dd lam viéc trung binh '
Kich thudc gabarit chinh, mm Loai ra T -
9 it.chi ai ray v +'Trong lugng
o
] ~0
truc | L, Beé DAy o € 2 @ |2 ;é ‘-é 18 Ly
réng| K H | B, F £ .I" 2l 218 s\ o83
B B 2191 3 '3 (R °
t m mm | mm mm mm | khéng bé hon| ¢ m
5 19,5 | 5000| 3500| 1650| 230 | 350 | 1400 | 89 |22 | 206 | 195
225 | 6500 5000 450 o o | 101 250 | 225
255 550 a @\ | 07 26,0 | 255
285 600 -3 M 15 Ul e2 | 285
315 750 12,2 333 | 315
10 195 | 6300 4400| 1900 | 260 | 300 | 2000 135 |40 | 240 | 195
- 225 600 T | 4B 270 | 225
255 600 8 | 155 300 | 255
285 5000 900 “ | wp 348 | 285
315 900 e 18,0 400 | 315
P~
o3 -
15 19,5 | 6300| 4400| 2500| 260 | 250 2 75 |53 | 280 | 95
225 450 - | 185 310 | 225
255 5000 450 ? | 195 340 | 255
285 250 a | 210 410 | 285
31,5 750 | 220 450 | 315
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Tiép bdng VI.1. Chu tryc hal mée, ché 44 lkm vide trung binh

Suc ke Kich thudc gabarit chinh Banh | Loai ray Ap | Treng luong
Nhip - (] IJC Nhip
Mée § Mée | Lx | B3 | Day X8 | Dic |Dudng! bérh | Xe § Toan! L

chirh | phy g | K H B, Fo}eon bt | osdt ixe #ni con | chu

B L tay ruc
t m mm | mm | mm | mm | mm | mm |Khong bé han| & t m
15 a 5 | 6500 | 4400 | 2300 1 260 250 | 2000 85 7 305 | 195

A
225 450 B0 M0 225
4 9
e
255 450 ‘ 200 365 | 285
285 5000 750 & o 1 220 435 28,5
s 750 230 475 1 315
20 5 |5 | 6300 | 4400 | 2400 | 260 250 | 2000 210 BS5 325 19,5
225 | 4s0 220 360 | 225
o) 3

255 450 T | 235 410 | 255
285 5000 750 ' : a | 255 4658 | 285
315 850 © 265 500 | 315

30 | 5 | s | 63005002750 | 300 | 250 [2500] g a0l © |45 | ws
225 | 500 - 35 520 | 225
265 500 - | 3ap 565 | 255
285 850 M5 £20 | 285
a15 850 360 675 | 3ts
50 | 10 | 195 | 6650 {5250 | 3150 | 300 | 250 | 2500 450 | B0 | 615 | ©5
225 '. 500 465 665 | 225
255 " | s00 8| - | 480 720 | 255
285 650 EL 49,0 770 | 265
ats £50 |~ 515 840 | 315
345 | 6860 | 5600 | 4000 | 350 | es0 ass | 15 | 731 | 345
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Bdng VI.2. €hu tryec hai méc, chd 48 fm vidc trung binh

Sdc e Kich thudc gabarit chinh Ap e banh | Trong Wong
Nhip xe Bn ray Nhip
Ly Laai Ly
Méc | Méc ey Xe | Chu
echinch { phy H i B, F L, T 4 ] £, 1 P, | con | true
1 m 1 t m
75 | 20 | s [ 3700 | 400 | 250 | 4400 | 4580 | 4400 | 8800 33 [ 34 | a8 | 05 | ©5
225 35 | 36 15 | 225
255 ’ 81 % 37 125 | 255
285 [ 4000 & 38 | a3s 135 | 285
315 39 | 40 10 | 315
a4 4350 3100 30 | 42 | 32 | 129 | 34
109 | 20 | 19 |3700| 400 | 250 | 4400 | 4560 | 4400 | 6800 41 [ 42 | a3 | 15 | 15
.22 o | 42 | a3 25 | 22
25 4000 Sl RPPRR P 15 | 25
28 8 | 45 | 47 ¥s | 28
3 48 | ag 155 | 31
34 4600 '} 9600 a7 1 49 § a7 1 @3 | 24
125 | 20 | 19 |400C | 400 | 250 | a400 | 4560 | 4400 | BEOO 47 | 48 | a3 | 125 | w
22 49 § 50 15 | 22
25 gl s | s2 us | 25
28 | 53 | sa 155 | 28
a1 # ! 55| 58 s | 3
34 4600 9600 s3 [ 57 [ 30 | 13 | 24
8O | 30 | 19 | 4800 500 | 250 | 5500 | 1800 | 5200 | 10400 29 | 30 6 | @
22 30 1 31 w5 | 22
25 8 | a2 85 | 25
28 5 | 32 | 33 195 | 28
at 33 | 34 P2 | 3t
200 | 30 | 9 |4800| 500 | 350 | 5500 | 1980 | 5200 |10400 38 |37 | 72 |wO | @
22 § | 38| 3 o | 22
25 | 381 a0 205 | 25
28 C | a0 | a 220 | 28
a1 qt | az 235 | 2t
250 | 30 | 22 4800 | 500 | 250 | 5500 | ™80 | 5200 10400 46 | 47 | 75 | 230 | 22
25 g 47 | ag 240 | 26
28 D[ 48 [ 43 255 | 28
3 | 5200 L | s0 | 51 270 | at

§38



MUC LUC

L o noi dau

Chuong 1. Cacbd phan cla két cau thép nha cong nghiép
& 1.1. Dal cudng vé két cau thép nha edng nghiép
§ 1.2, Khung ngang
§ 1.3. He gidng

Chuadng 2. Tinh toan khung ngang
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§ 3.3. Thiét k& cac chi tiet cét

Chuong 4. Thiét k& dan vi kéo
§ 4.1. Su dé va edc kich thude chinh cla dan vi kéo
§ 4.2, Tal trong va ndi lue cua dan vi keéo
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Gs. DOAN DINH KIEN (chi bién)
PHAM VAN TU, NGUYEN QUANG VIEN

THIET KE
KET CAU THEP
NHA CONG NGHIEP

Chite trdch nhicm xudt bdn : Pgs, Ts. TO DPANG HAI
Bién tip ; i.E THANH DINH
Trink bay k¥ thudt » MINH TUNG
St bdn in : TRAN KHANH THINH

NHA XUAT BAN KHOA HOC VA KY THUAT
70 TRAN HUNG DAO, HA NOI

In 1000 cudn, kho 19 x 27cm, tai Xi nghiép in 19-8.
Gidy phép xudt ban s6: 150 - 427 cdp ngay 4-2 - 2005
In xong vi ndp iuu chi€u thang 3 nam 2005.
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