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TCVN 12162-2:2017

L& n6i diu

TCVN 12162-2:2017 hodn todn twong dwong véi 1ISO 11662-2:2014.

TCVN 12162-2:2017 do Ban k§ thuét tidu chudn qubc gla TCVN/TC 96 Cén céu
bién soan, Tong cyc Tiéu chuan Po lwiing Chat Igng dé nghj, BS Khoa hec va
Céng nghé cdng bb.

B TCVN 12162 (ISO 11662), Cén truc — Xéc dinh thirc nghiém khé nang lam
vidc clia cén truc tir hanh gbm cac phiin sau:

- TCVN 12162-2:2017 (ISO 11662-2:2014), Phan 2; Kha nang 1am viéc clia két
c4u khi chiu tai trong tinh.

Bg 1SO 11662, Mobile cranes—~ Experimental determination of crane performance
©dn cac phin sau:

- ISO 11662-1:19895, Part 1: Tipping loads and radii.
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L& gidi thidu

Viéc tinh todn thiét ké ¢in truc tw hanh dugc dya trén co s& clia md hinh tinh to4n, véi cac phan tir va
b& phén thing tuyét ddi va dugc ché tao chinh xac. B6i véi cac phiin tir chiu kéo va ubn, sy khéc bigt
gika m& hinh tinh toan va cén tryc thiee 1 thudng 1a khdng dang ké. Tuy nhién, déi vdi cac phén e c6
nguy cor bj mét &n dinh cuc bd dang cot thi cAn thiét phai giéi han sy sai lsch v& dd thing va dd chinh
x&c¢ ché tao. '

Khi ¢&n truc tr hanh dwgc thir khng pha huy bdng céc cam bién do bién dang thi ¢ng sudt x&c dinh
duge thiec chét da bao gdm cac dnh hwdng do sai léch v d8 thing va dd chinh xac ché tao.

Phueong phép thir ndy cd muyc dich mo 1 gén ding céc trang thai tai trong Idn nhédt ma méi b§ phan
clia két cdu chiu t3i cha cin tnyc phai déi mat (xem Phu luc D). Trong mét sd tredng hop, c4c trang
théi 18i trong nguy hiém hon c6 thé dwgc phét hién qua két qua phan tich. Béi véi cac trudng hop nay,
c4c trang théi nay ¢6 thé dugc bd sung hodc thay thé cho (cac) trang théi thi» nghiém &3 dinh. Phuong
phap thir tai ndy cfing phan logi cac viing (rng suét thanh ¢4¢ nhom, [Nhém | — viing b (png suét ddng
nhét; Nhém il — ving c6 t8p trung (g sudt; Nhém {Il — viing cb nguy co gy odn {mét dn dinh cyc bd)
cit; Nhém IV - viing c6 nguy co gy odn (bn dinh cyc bd) tdm] va xéc dinh cac gidi han cho mbi nhém.
Céc két qua thir nghiém cb thd str dung d& phdi hop véi cac két qua tinh toan hé théng cin cho vang
{rng suht nhom 11, K&t qua thir nghidm d8i v6i viing éng suét nhém | cia két cdu 6 thé sir dung d&
kidm tra cac tinh to4n d& ¢b. Phuwong phép thir s& dénh gia céc viing &ng suét nhém Il ma vige tinh
todn it khi kha dyng. C4c viing (rng suit nhém IV, noi ¢6 thé xudt hién cac két qua do img suét cao bit
thurémg, c6 thé dwoc xem xét sdu sc hon bing cic phrong phép tinh toan,

M&t hé thdng cin di ché tao durgc thir thanh cdng bing céc phirong phép trong tiéu chudn ndy thi c6
thé sir dung trén céc cin tryc khac ma khdng cin the lai, véi didu kign ta khi sl dyng cling mdt quy
trinh phén tich nhw nhau thi mee tng suit nhan duge phai khdng ién hon so véi trong g dung géce
a3 thir va két ciu d& cong chic chéin nhw 1dp d3t ban G3u. Do cing virng cla két cdu d& dwoc xac
dinh béing céch thay d8i d6 nghigng cla truc chan cin trong khi mang t4i trong thiz,
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Cén tryc - Xac dinh thiee nghiém kha ning lam viéc cha cin tryc
tw hanh -
Phén 2: Kha niing lam viéc cia két cau khi chju tai trong tinh

Mobile cranes - Experimental determination of crane performance -
Part 2: Structural competence under static loading

1 Pham vi ap dung

Tiéu chufn hay ap dyng cho cin tryc tw hanh sl dyng trong xay diyng:

a) cin dang gian, hoc cdn dang gian va cin phy, duge git biing cip (xem Phy lyc E, Hinh E.3);

b) t& hop thap-can, hodic thap-cin va cin phy, duwoc gilr biing cép (xem Phy lyc E, Hinh E.1,
Hinh E.2);

¢) ¢in hdp éng Ing hodc cén hép éng 1dng v3 ¢in phu (xem Hinh E.4).

Céc nha san xuét cin tryc ty hanh cb thd si¥ dung tigu chudn nay 88 kiém tra xac nhan thiét ké cho
cac loai cin tryc tw hanh minh hoa trén cac Hinh E.1 dén Hinh E.4.

Phirong phép thiz nay cung cép mdt quy trinh mang tinh hé théng, khéng pha huy, 88 xac dinh &ng
sut trong céc két cau cdn tryc dudi céc trang thai chju tai tinh nhét dinh bling cach sl dung cac cam
bién do bidn dang kidu dign #r& va xac djnh tiéu chudn x4c nhan thich hgp cho céc didu kién tai trong
a4 dinh.

2 Tailiéu vién dan
Chc tai liéu vien din sau rit cin thiét cho viéc 4p dung tiéu chulin ndy. D&i voi c4c tai lidu vién din ghi

n3m cdng bé thi p dung phiégn ban dwege ndu. D8I voi céc tai lidu vien din khong ghi n&m cbng bé thi
&p dung phién ban méi nhit, bao gdm ca céc sira dbi, bd sung (néu cb).

ISO 9373, Cranes and related equipment - Accurary requirements for measuring paramelers during
" testing (Can tryc va thiét bj lién quan - Yéu céu vé 89 chinh x4c céc thong sb6 do trong khi thil).

3 Thuat ngir va dinh nghia

Trong tidu chudn nady sl dung cac thuat ng® va dinh nghia trong TCVN 8242.2 (1ISC 4306-2)
va céc bd sung sau Gay:
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341
Bién dang (strain)

Sv co hodc dan dai twong Gbi cla vat ligu tai mdt didm cho trréc so véi mot mat phding x4c dinh &i
qua didm d6, Gugc thé hién nhir sy thay ddi 00 dai clia chi tiét c6 89 dai bang mét don vi (m/m).

3.2

Ung suét, $ (stress)

N&i e trén mét don vi dién tich do bién dang gdy ra, dwec thé hién biing pascal (Pa) hodc newton
trén mét vudng {(N/m?).

33
Gidd han chdy, S, (vield point)

(Png suét ma tai A6 s ting G4ng ké clia bién dang khéng kém theo si ting twong ng cla &ng
suét,

CHO THICH: Trong tidu chudn ndy gidi han chay dugc ldy bang gia tri nhin duge khi ting thém 0,2 % giéi han
dan hai clia vat lidu hodic gia tri giti han chay quy dinh trong tigu chuln thich hep a6i véi vat lidu str dyng.

34
{Png suét &n djnh téi han, S, (critical buckling stress)

Gi frj frung binh clia (mg suét 1am phat sinh trang thai mét én dinh cyc bd ciia cac phan t& dang cdt
{xem Phy lyc C).

35
Trang thai thir tham chiéu tin diu (initial reference test condition)

Trang thai "khdng (g sudt” hodic “ng suét 07 clia can tryc sau khi “md khod” (chay ra I&n diu), Suec
thiét 1&p nhir sau:

a) Chéng d& két cAu trén gi& chiin 88 gidm thidu anh huéng cla trong Iuc, hodc

b) D& cac bd phan két ciu cla cin tryc & trang théi chira idp hodic bét ky phurrong phap ndo khac cb
thé thiét ap trang théi "khong tng suét”. O trang thai ndy s& nhan durgc che gia tri do dugc trén mdi
cam bién 1A gia trj tham chiéu ban ddu N.

3.6
Trang thai (Png suit do trong fwgng ban than (dead load stress condition}

Két chu can truc dugc 1Ep hoan chinh tai noi thir, voi vi tri va tw thé s8n sang tiép nhan i trgng quy
dinh twrong (ng vél tm voi da dinh.

CHU THICH 1: V&i trang théi nay, cic cdm bién s& cho gia tj Na.

CHU THICH 2: Méc treo, cym méc treo, ddy treo, v.v,... e xem xét nher mdt phiin tai trong, nheng cé thé
duge ¢in truc nang lén khi 14y cac gia trj do. V&i mye dich x4c dinh (Png suét & trang thai thir khdng tii, méc

6
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dwgc 4& & vi tri binh thudmg = treo trén cin trye nhung khéng ¢6 Wi Vi tri nay phéi dwye khai phys sau khi 45 d&
137 1&n nén (xem 9.4.4).

3.7
(ng sudt do trong legng ban thin (dead load stress)

Ung suét tinh todn nhir quy dinh tai Diéu 10 bing cach l&y higu cac gia trj §o dugc theo 3.6 va 3.5 tai
mBi cdm bién (N2 — Ny).

38

Trang thai (eng suét khi cd tai trong lam viée (working load stress condition)

Két ciu cén tryc dugc Ep hoan chinh tai noi thir, véi tw thé 83 dinh va treo tai trong danh dinh,
CHU THICH: V&i trang thal ndy, cac cam bién & cho gié trj Ns.

3.9
(ng suét khi cé tai trong l3m vigc (working load stress)

Ung suét tinh tasn nhw quy dinh tai diéu 10 bdng cach ldy hiéu céc gia t do dwec theo 3.8 va 3.5 tai
mBi cam bidn (N3 — Ns).

3.10
Ung suft két qua, S, (resulatant stress)

Ung suét phét sinh trong két ciu do trong lwgng ban than (S1) hodc v6i i trong 1am viéc (Sy), lay dai
heeng ©b gid tri tuyét aéi lém hon.

3.11
(Fng suét trung binh trong ¢dt, S, (column average stress)

Png suét nén tnee tiép trong cdt hodic kng sudt trung binh tinh duwgc tir nhidu cam bién tai tiét dién
(xerm Pty lyc B).

3.12
(Fng suft 1&n nhit trong edt, Spm (colurmn maximum stress)

Urng suét nén I6m nhét trong cAt tinh duwgc trong mat phing udn doc duwgc thiét 1p tir nhidu cam bién
tai tiét dién (xem Phy lyc B).

3.13
it tai (loadings)
Pat 1ai trong hodciva e véi db Iém quy dinh fwong (mg v&i trang théi da dinh.

314
Tam véi clia tai trong (load radius)

Khoéng cach theo phirong ndm ngang gitra truc quay clia cn tryc va truc thdng dirng clia cép treo
hogc khéi ti trong khi can truc dugce t&p trén mat phéing ngang.
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4 Ky hiéu va thuat ngir viét tit
E mo dun dan hdi
K hé sb chidu dai twong duong cla cit
L chidu dai ty do clia bt
Ly chidu dai cla cin
L chidu dai ctia cin phy
L;  chidu dai hinh chiéu Ién truc x ciia phdn didu chinh cin phy
L2 chidu dai hinh chiéu i8n tryc y clia thanh giding cn phy
n (h& s6) du trir bdn

n hé sd dy trir bén cho witng (g suét nhom 1, blng i s gitra giéi han chdy va @ng suét két
qua ho#ic {mg sudt trong drong

nz hé sb dip trir bén cho viing (eng suft nhom i, biing ti sé gitra gidi han chay va (g suét két
qua ho#c (mg suét twong duong

M hé s& dy trr bén cho viing &ng suét nhém iil, dwec Iy ttr mdi quan hé trong tac
Ny bién dang do dugc tie trang thai thir tham chidu 14n diu

N, bién dang do duwge tir trang thai (eng suét do trong fugng ban than

Nj bién dang do dugc tr trang thai ing suét khi oé tdi trgng lam vide

r bén kink quén tinh

RL tai trong ndng danh dinh theo quy dinh clia nha san xuét

‘R™  miit phdng vudng géc véi dudmg tam chdt clia cin (Hinh 1)

RR tAm véi danh dinh theo quy dinh clia nha san xuét

s rng suit

Sy (rng suét do trong kegng ban than

Sz rng suét khi cb t3i trong 1am vide

Sn (rng sut trung binh trong cdt, tinh dwgc tir nhidu cam bién iai tiét dign
Ser {rng suét 8n dinh &1 han déi vét cée cot chiu ti trong doc truc

SL tai trong b&n (13i trong ngang), tirc 14 0,02 x RL

%SL  3i trong bén, tinh bdng phén trém clia tii trong néng danh dinh

SLL tai trong bén, phia bén trai
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tai trong bén, phia bén phdi
trng sudt nén 1&n nhét trong cét
wng suét gidi han dan hbi

(rng suét két qua

(eng suét nén dw Ién nhét

(rng suét gii han chay

ng suét don tryc twomg duong

khodng cach theo phuong ngang tir tdm tai frong dén tam chiu Iy cla bac d& phia trwde &
m&i doan cin dang hdp

(rng suét gi&i han chay khi thr kéo

(rng sudt chinh 16m nhét

(pg suét chinh nhd nhéit

a6 nghiéng clia d3u cin dang gian (ra ngoai méit phing)
chuyén vj cia d4u ¢an dang gian khéi mét phing “R”
chuyén vi ciia d3u cin phy khdi mt phing “R*

chuyén vi cia diém cach d4u cn mot khodng Ly

chuyén vi cita Giém dAu thanh giding cin phy

hé 8 tinh dén sy khdng hoan hdo clia két chu

g6c Kch gitka cdin phy so véi durdng tam (CL) clia cin

bién dang

bién dang do dugc tai nit *a" trong mang cim bién (rosetie)
bién dang do dwoc tai nGt “b” trong mang cam bién (rosette)
bién dang do dwgc tai n(t “c” trong mang ¢am bién {rosette)
bién dang do dure tai ndt “d” trong mang cam bién (rosette)
bién dang chinh I&n nhét

bién dang chinh nh3 Rhét

don vi blén dang, 10

g6c xoay tai d4u cin quanh trye x (radian)

sb pi = 3,1416

(rng suét tiép gi&i han chay

" hé sb poisson (ha sb n& ngang)
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X hé& s8 tinh (g sudt &n dinh tdihan (=S, /S,)
7 d8 manh twong dbi ban déu

1 d6 manh teong 66i (=1/4,)

A {h& sb) 3 manh (= KL/r)

A, @6 manh tham chidu (= 7,/E/S,)

St {mng suét dn dinh cho phép
Su trng suét n ginh Euler
Sa &rng suét &n dinh Jager

5 Cac gi¢i han
5.1 Phuwong phap nay 4p dung cho cac két chu chiu tai nhw duge tach khdi cac co chu truyén ddng

cong suét. Phuong phép chi dirgre gidi han trong viéc do img suft & c4ac trang thai tinh va khao sat
tdng th& phdng theo cac trang théi qua tai.

5.2 B4 thyc hign thz nghidm phai ¢ nhan vién du ning lyc trong vide phan tich két cdu va sir dung
céc obng cu do bién dang.

6 Phwong phip gia tai

6.4 Taltreo

Trai trong quy dinh dugc treo v&i tAm véi a3 dinh va dugce gilr ob dinh & khodng cach gén phia trén
mat n&n. Khéi frong clia méc, cum puli, day treo, v.v... cling dwgc coi la mét phan clia ti treo.

6.2 Tal trong bén (SL) _ '

Khi quy dinh v& thir 66 yau ciu v& gia t3i phia bén thi lyc a8 di chuyén vi tri cia tai trong treo phal ném
ngang va vuéng géc véi mét phdng chira tryc cia phin két cAu quay phia trén va dudng tam clia cén
chwa bj chuy#n vi. Ti trong bén dugc &p dyng cho mdi phia. Tai treng bén dugc 4p dyng d& md

phéng c4c anh hudng lién quan dén van hanh, bao gdm c tai trong do gi6 véi van tde 9 m/s tac déng
ién cin tnge. '

6.21 Cn tryc Hp cin dang gian

Béi v&i kidu 1p cAn dang gian, tai trong bén &p dung cho ¢ic trang thai nhr Bang C.2. Tai trong bén
phai 4y bdng 2 % tai trong danh dinh (0,02 RL). '

6.2.2 Cdn tryc l4p tb hop thip-cin

D& vdri kidu 1p t& hop thap-can, tai trong bén &p dyng cho mdi phia tai diém treo i theo céc trang

théi trong Bang C.1 phdi khdng nhé hon 2 % i trong danh dinh {0,02 RL}.
10
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6.2.3 Cin tryc lap can hdp ong long

Doi voi kiéu lp cin hop ng Idng, tai trong bén ap dyng cho cic trang thai nhu Bang C.3. Téi trong
b&n phai lay bing 3 % tai trong danh dinh (0,03 RL) cho mdi phia vé&i cin hudng v& phia cudi cin tryc.

6.3 Tiéu chi chuyén vj

Kha naing s dung t3 hgp thap-can (tdc 1A 8 hop cin dang gian va (cac) cin phy) ho#c can hdp dng
1dng trong mdt s6 trwéng hop phy thudc vao dé 8n dinh cyc b clia toan bé thap-cin clng nhw cla cac
phéin tér rigng ré. Khdi d4u cla sy mét 8n dinh cyuc bd duge ghi nhan théng qua chuyén vi qua mirc (vd
phia bén) clia dinh thdp-cin valhodic dinh cln phy khi hé théng Swoc treo ti trong danh dinh va chiu
tai trong bé&n. Do d6, céc gi¢i han chuyén vi bén sau day la bét bude,

6.3.1 Cén truc Iip cin dang gian

Tiéu chi chuyén vj bén khi chiu tai trong danh dinh va tai trong bén & Bang 2 dugc quy dinh nhue sau.
Trore hét, chuyén vi tdng thé clia t& hop cin va cin phy phai khong vuet qua 2 % tdng chidu dai clia
chang. Ngoai ra, chuyén vj riéng clia cén va céc cn phy cling phai khéng virgt quéa 2 % A9 dai clia cac
bd phén nay. D& dap &ng tiéu chuin nay, cin chu ¥ ring chuydn vi clia cac thanh phdn riéng ré khong
bao gdm chuyén vi, gé¢ xoay hodic 30 nghiéng clia thanh phan l3p no.

Déi véi tnrdrng hop trén cin l&p mot cdn phy thl phai d4dm bdo didu kién sau (Hinh 1)
Z,$002L, +Z, + Z\(L, cos B) + 6(L, sin B) )
Cac dai lvgng sau duge do;
Z; chuyén vj cha diu cén phu
Zs chuy?;.-n vi clia d4u cﬁn dang gian
Zs chuyén vi clia didm céch diu cin mot khodng L+
Z, chuyn vi clia diém dau thanh gifing cin phy
Cac dai lwgmng sau dwoc tinh toan:
B nghiéng: Z'=(Z, - Z,)/ L, 2)
Géc xoay: 8=(2, -2,)/ L, (3)

Né&u d6 nghigng (Z') hodc géc xoay (8) khdng dang k& thi c6 thé bd hai thanh phén cubi trong cing
thire (1).

11
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/ ZJ
\ /.02 x R Zf”.‘--.\
}\CZb . /' b
el \Zau&ngwm '
_/{ clia cin ‘

Tai trong danh
dinh (RL)

Hinh 1 — Céc théng sé lién quan aén do chuyén vi—
Cén tryc lép cdn dang gian va cin phy

12
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6.3.2 Cén tryc tip td hop thip-cin

Dbi voi cac két clu cin trye stz dung t8 hop thap-cAn, khdng cé gidi han ndo cho chuydn vi d3u cin
dugc thiét 14p. Chuydn vj clia thap, cin Ip trén thap va cn phy phdi dugc do va fuu lai khi hg théng
dang &n dinh.

6.3.3 CAn tryc Idp cin hip bng ldng

Déi véi cac két clu cin tryc 18p ¢dn 8ng dng, khdng ¢6 gi&i han chuydn vi ndo duge thibt 1ap. Chuydn
vi clia clin hop &ng Bing va cin phy phal dwgc do va lu lai khi he théng dang &n dinh.

7 Didu kign, thiét bj va vat tw

7.1 Phai chudn bi n&n 88 chic chén lam bing bé 18ng hodic vt lidu khéc, a0 rdng 48 khong bj cén trdy
a6i véi chc thir nghiém duge ydu cdu. Khi cac thir nghi®m duge thyre hidn cho cin tryc banh xich, phai
didu chinh 49 nghiéng cin truc khéng virgt qué 0,25 %.

7.2 Phéi o phirong tién chinh @ thing bing clia tryc chan cAn vél 4 chinh xac 0,1 % (xem
IS0 9373).

7.3 Phal o6 thiét bj xac dinh tAm v&i cla tdi trong véi 9 chinh xac £ 1 %, khdng vurgt qué 150 mm.,

7.4 Phal o6 phuong tign tao chuydn dich ngang cho tii nang va thiét bj do A0 lém clia lyc ngang vél Ao
chinh xac % 3 %. ' .

7.5 Phai c6 cac ¢am bién do bién dang chju e bll anh hurdmig nhidt, xi maing, hop chét chdng niée va
c4c thiét bj can thiét 48 15p a3t cdm (mg.

7.6 Phal c6 hd théng ghi bién dang. H8 théng ndy phai d& mua, cht fugng cao, tin cdy 88 cb thd
sir dyng khi tién hanh thir cAn trgc. DS chinh xéc cia h$ théng ghi bién dang phai ndm trong gioi han
£ 2 % so v&i sb li8u hidn thi a8i voi cdc bién dang tir 500 pm/m dén 3000 pm/m (x&c dinh theo céc

bude gia b thich hep). Vige hidu chuln cb thé thyc hign bing céc sun dign hodc thdng qua céc vach
bién dang 43 dugc hidu chudn tir trirdre.

7.7 Cb céc khbi tai trong thie va phuromg tién naing céc khéi tii véi 49 chinh xdc £1 %.
7.8 C6 céc thiét b} do chuyén vj ban clia cin va cAn phy trong gi&i han 50 mm.

8 Chudn bj ther

8.1 Phai thyc hién vidc phan tich cho mbi két cAu 88 x4c dinh cac viing ¢6 tmg sufit cao. V] trf va
huéng clia cac cam bién do bibn dang phai durge x4¢ ginh trén co s& cac phan tich ndy cling nhur tr
vide stz dung cc ki thuat thire nghiém khéc khi cin thidt.

8.2 Thye hign viéc kidm tra chi tiét cAn truc d& 3im bao ring tAt cd céc higu chinh oo khi va trang thai
cUa c4c thanh phin chiu t3i tusn thil theo khuyén nghj clia nha san xuét. Kiém tra xem cin tryc o6
dugc trang bj phil hgp véi cac chi djnh thir.

13
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8.3 Can tryc chwa dugc sir dyng cin thyre hién qué trinh chay “mé khod” véi t3i bing hodic gan bing
tai trong du kién thir d& gidi phong tmg suét due, dwge hinh thanh khi ché tao hozc 6& gidm thidu kha
nang dich chuyén diém chuén 0 clia cam bién trong qua irinh thr.

8.4 Thyec hién kidm tra cin than sau khi “mé khos™ @& phat hin cac viing ¢b Ong suét cao, dugc thd
hi&n qua viéc bong som, tréc vy, hodc cac d4u higu bién dang khac.

8.5 Dén cic cam bién do bién dang tai cic didm 33 duwoc xac dinh bing viéc phén tich tir trede (xem
8.1) va tal céc vilng dugc chon dyra trén cac kiém tra tai 8.4. Chi nhén vién al ning lye str dung vt
tigu ding va 6 kinh nghidm thie t& méi duge chon nhdm dam bao ring cic cim bién 1 ding chiing
fogi, dwre dinh huéng dang va dugc dén chic chén 82 do chinh x4c cac bidn dang.

8.6 Xac dinh (ng suét gioi han chay va md dun dan hdi clia vt ligu tal mdi vi trf dén cam bién béing
céch tham khao céc chirng chi vat lidu, hodic khi c6 thd, qua cac tidu chudn 4p dyng ho¥c theo Phy
Iuc B. Xac dinh irng suét &n dinh i han khi ¢b thé (xem Phu luc B).

9 Quy trinh thir va ghi dir ligu

9.1 Chuin bi ¥n cubl cho thir nghigm

_ 9.1.1 Lép a3t cAn tryc tai noi thir va déng céc phanh va chét an toan ciia co chu di chuyén. Didu chinh
dd dbe trong gidi han 0,25 % & trang thai khdng tii bing chém hodc kich. Khdng duwgc didu chinh [ai
sau khi a4t t3i ¥&n cAn tryc.

CHU THICH: Néu thyc hién thir nghiém cho trang thai st dung chén chiing kéo dai thl phai kich ¢din tryc 1én &9
cao thich hep G& toan b céc banh 18p hodc déi xich khdng chiu tai trong, ngoal trir trong bidu b tai trong clia
nha s&n xuét c6 quy dinh khéc.

9.1.2 K&t ndi hé thdng do bién dang va hidu chudn chc cim bién va thiét bi. Chinh siva (ai t4t ca céc
sai sot.

8.2 Trang thal khéng (mg suit

Néu cin truc 33 th hgp dugc sir dung 1Am trang thél thlr tham chidu tan dau thi phai ghi nhan cic d&
liéu doc dwgre. Néu cic by phén chura [8p dwge sie dung 1am trang théi thir tham chidu 13n du thi phai
ghi nhan cac d@ li§u doc dugo.

Té hop lai cén tryc va thype hién 14t ca cac hiéu chinh cor khi. -
9.3 Trang thai (’ng suit do trong Iwreng bin than

9.3.1 Bua phin két ciu quay phia trén v& vi tri quy dinh so v&i phin két ciu phia dudi. Béng phanh
ho#c chét an toan cho co cdu quay.

9.3.2 Thiét Isp gbc va chidu dai ¢n 38 dat dugc thm véi clia tii trong theo quy dinh.
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9.3.3 Doc di liéu trén tat ca cac cdm bién cho trang thai (mg suét do trong lwong ban than (xem 3.6).
Tinh foén (rng suft do trong lrong ban than (Si) tai mai cdm bién (xem 3.7) va ghi két qua vao bang .
diz lidu thi (xem Phuy lyc D).

CHU THICH: Phai thiét 13p mdt trang thai Gng suét do trong lrgng ban than méi m& khi o6 sy thay adi vi tr, tw
thé hoiic cu hinh a8 phil hop véi c4c thir nghiém va thao téc 84 dinh; vi thé, cAc thao tac tir .3.1 dén 9.3.3 phai
dugre 18p lai cho mdi trang thé mii,

9.4 Png sudt khi c6 til trong iam viée

9.4.1 Chuén bj tai trong thir cling v&i méc, cum puli, day freo, v.v... dat tai trong trong gidi han 1 %
$0 voi tai trong quy djnh,

9.4.2 Treo tai trong thir (xem 6.1) vé d3t tai trong bén (xem 6.2) theo yéu cdu trong hd s k¥ thugt.

9.4.3 Doc dir liéu trén tht ca cac cdm bidn cin thibt cho trang thai ng sust khi ¢6 t3i trong lAm vide.
Tinh toén (ng suét khi cb tai trong lam viec (Sz2) tai mbi cam bién yéu cu va ghi lai két qua. Do va ghi
1gi chuyén vi b8n clia d4u ¢in do tai trong treo trén méc va ti trong bén gay ra.

9.4.4 Gidl phong tai rong bén va ha tdi trong treo trén méc, dwa cln tryc v& trang théi (mg suét do
trong fuxyng ban than. Boc dir lidu tir cac cam bidn y&u clu va so sanh véi di ligu da ghi & 9.3. Néu
sai léch vurgt qua £ 0,03 SYE & béat ky cadm bién nao thi phdi xac dinh nguyén nhén, sira chﬂ'a di éu
chinh lai va I3p 1ai toan b3 quy trinh cho dén khi nhan dwoc két qua thich hop.

CHU THICH: Do st thay @bi nhigt 6 va tai trgng gié 18n cac cln va cén phy dai, da gié khdng kém, cb dnh hurdng
aén cic gia trj do dugc tir cdm bién nén thir nghiém cdn thre higntrong didu kién thai iét thuan lgi nhat c6 thé,
Binh vi ¢in tryc sa0 cho tai frong gi6é khong lam gidm (rng suét phat sinh tir t3i trong bén,

Tinh toan tng suft két qua (S,) theo 3.10 tir c4c ing suét do trong lrgng ban thén, (g sust khi o6 ti
trong [am viéc va ghi lai két qua.

Kiém tra cin tryc v& moi déu hidu xuét hign trang qua trinh thi? lidn quan dén kha ning phét sinh bién
dang déo hogc cac hu hdng khac.

9.5 Trang théi thir qua tal
9.5.1 Liip tai bu6c 9.1.1, néu ob thé.
9.5.2 Binh vj cin tryc {phan két cu phia trén, cin) theo vi irl thir quy dinh.

9.5.3 Thiét 12p g6c va chidu dai cin a& dat dugce Am véi cia ti trong theo quy dinh va ghi lai dT ligu
(rng suét do tai trong ban than & céc cam bién tai céc ving (g suét nhém IV.

9.5.4 Chudn bj tai trong thir (xem 9.4.1).

9.5.5 Treo tal trong thir quy d{nh va didu chinh géc (cac) cin (néu céin thidt) 3& dat dwgc tm vl cla
tdi trong danh dinh.

9.5.6 Quan s4t hogt ddng cla két cAu v ghi lai moi ddu higu v8 cac hw hdng tiém niing.
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9.6.7 Giai phéng tdi trong treo trén mde va dwa cin truc va trang théi wng suét do trong lvgng ban
than, Ghi lai di» liéu doc dure tir cAc cam bién & cac viing (mg sudt nhom IV (xem 9.4.4).

Dé két thiic tét ca cac thir nghigm qué tai 6 thé &p dung, céc két cu can truc cin dugc kiém tra cin
thén bang quan sat dia theo céic canh thing hodic cac tham chidu khac khi thich hep, 3 x4c dinh mo
déu hiéu vd odn, bién dang dw, phn 1ir bj l8ch tryc, v.v... Troc vy hosic bong son cling 1a bidu hign
cho viéc ing sudt 6% virgt qua gidi han chay. Khi théo d& két cdu cin vé trang thai ban diu phéi dm
béo réng t&t cad cac phdn t& clia cin, céc xi lanh kéo dai hodic cac phén tir khéc, cac co cdu ning, hé
théng neo va cac chi iét mang tai khac 84 dugc kiém tra. , :

Ghi Igi toan bd c4c dir lidu thich hop lién quan &én thiét bj thir, can tryc dugc thir, cac két qua va céc
quan s4t, Cac miu bao céo duge cho trong Phy lyc D.
10 Panh gia img suit
Déi vé&i phirong phép thir ndy, (g suét cé quan hé véi bién dang theo cdng thirc don tryc (4):
S = E - & (khi trong giéi han dan hi) ()

CHU THICH: Céng thirc don tryc don gidn c6 thd khdng 40 chinh x4c cho mdt sb viing tng suét & két cdu cin
tryc chiu {rmg suét phang va cn dc bidt chi ¥ cho céc tnryng hep ndy (xem Phy luc A). '

Ung suét & cac phdn khéc nhau clia két clu cin fryc durge danh gia 13 co thé chép nhan hay khng
phéi dya trén co s& cac tidu chudn thich hgp cho viing &g suét 6. Céc ving Gng suét ndy dugc
phén nhém nhir sau (xem Bang 1 ho¥c céc didu tiz 10.1 dén 10.4 v& c4c hé sb d trtr bén 161 thidu).

10.1 Nhém [ — Cée viing ¢6 ¢rng suit ddng nhit

Céc viing 1&n 6 ing suét gin nhur ddng nhit khi img suét viegt qua gidi han chdy $8& tao nén bién
dang du trén todn bd phan tr. HE s8 dir trir bén dwec xéc dinh:

ni=S,/5 hofic S,/8 (xem Phyluc Avé S

n 2 1,50 @i véi téi trong danh dinh;

n1 2 1,30 abi véi téi trong do 18p dit.
10.2 Nhém N - Cic¢ viing cé tip trung (g suét

Céc ving nhd b (mg suit cao duge bao quanh bdi cc viing 1on o6 ing suft nhd hon dang k&, khi
(rng sudt vurgrt qué gidi han chdy sé khéng lam xuét hign bién dang dw trén toan b phan tr. Vi dy cho
t4p trung @ng suét 1A tai cac diBm cb sy thay a8i nhanh tiét dién nhw cac gbc séc, 18 hosic chan méi
han. Ha sé dy irir bdn dugc xac dinh nhir sau:

- n=S,/§,hodc S, /5" (xem Phy lic A v& S')

- Nz 1,10 d8i v&i tai trong danh dinh;

- N2 1,00 d8i v tai trong do Ep dat.
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Bang 1 - Hé s6 d trir bén (gi¢i han an toan) tbi thiéu

Nhém Il [viing ¢6 nauy cee o@n
Nhém Nhém Il (mét &n dinh cyc bd) dang cot]® Nhém IV
(vingcé | (vingcé {viing c6 nguy cor oan
‘Png sudt | tap trung Cac Cac Lyra (mét &n djnh cyc bd)
adngnhit) | (ng suét) | duwdng | dwomg chon dang tim]
ABCD ab,c khac
X nyz 1.0 | CAccam bién phai tr> v& gid
{tai trong mz13 nz2 1 mz14 nz12 tri ¢ 0,03S,/E khi quay vé
do I4p 4a1) V822° | trang thai thir khong téi
Y ns2 150 | CAccam bién phdi trér vd gia
(147 trong mz15 EER mz16 | m213 tri £ 0,0354/E khi quay v&
3 b
danh djnh) va25 trang thai thiy khéng ti
Z | chigqua chiqua ¢hi qua chi qua chiqua | Caccdm bidn phdi trd v& gid
(tai trong két qua két qua két qua kétqua | kétqua tri + 0,03S,/E khi quay vé&
qué tai) quari sat quan sat quansat | quansat | quan sat trang thai thur khéng téi
* Tham khao Phy lye B.
b (Ing suat &n dinh t6i han S tinh theo céng thire Jager.
© Ung suét &n dinh t&i han Sq tinh theo cBng thive Euler.

10.3 Nhém Hi - Cic viing ¢6 nguy co mét &n dinh cuc b dang ct

Céac viing mé hui hdng ¢6 thé dugc coi 13 xuit hién véi (mg sudt irung binh th4p hon so v&i (g suét
giti han chdy. Vi dy, cac phn t& chju nén khéng duge chdng 6& nhur thap, thanh d& cin, giding cin,
gian, duge ysu ciu xem xét nhee 14 cdc cbt.

Hé $6 dy trr ban (tham khao Phy lyc B) nhv sau:
Néu cic dwrérng A, B, C, D trong Bang 1 dugre chon:
- nz2 1,80 dbi vé&i tai frong danh dinh;
- na2 1,40 déi véi tai trong do idp dit.

Déi voi két chu gian, tigu chudn ndy duoc dy kién 4p dung cho céc thanh giing phu holic thanh giing _
chinh gitra cac diém nat,

Tiéu chuén ndy khéng ¢6 myc dich danh gia gian chju nén mdt mot céch tng thé,
10.4 Nhém IV — Cac ving ¢é nguy co odn {(mét 8n dinh cuc bj) dang tim

Céc tam, khi chiu nén trire tiép, ubn vahodc cit tfrong mat phing clia chiing ¢6 thé bj odn cuc b8 treére
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khi toan bd tdm bj mét dn dinh. M4t 8n dinh cuc by dugc két hop véi cac nép nhan (odn ban ddu) cho
phép tdm phén phdi Iai tai trong 18n cac canh cing hom.

Néu tai trong tiép tyc ting, tng suét frong céac viing nhém IV (xem Hinh 2) s& khdng nhét thiét ting 1 16
thugin v&i tai trong; tuy nhién, d bdn dang k& van con lai sau khi bj on. Yau cu cac cam bién tai cac
ving nhém IV phai tré vé& gia t ghi dwgc & trang théi thir khdng i sau t4t cd céc thir nghiém, bao
gdm ¢ thir qua tai.

Cac vitng nhom IV
{logi 4 canh didn hinh)

Céin hdp bng Idng

kéo dai

Hinh 2 — Céc viing mét &n dinh cyc b§ dang tim
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Phulyc A
{quy dinh)

DJ bén clia vét lidgu

A.1 Céc trwdng tng suét phing

Trong c4c trudng (ng subt phlng, cb thd cb sai s6 ndu tng suét don tryc tinh theo cang thire
S = E- ¢ {xem Didu 10) dwgc so sanh vii gidi han chdy khi thir kéo & x4c dinh gidi han bén. Vin 42
@3t ra khi xem xét ¢6 lién quan t&i cac thuyét bén ap dung cho vat lisu dwee thir nghiém,

A.2 Vit liéu gion

Viée sl dung céng thive S = E- £, (v&i £« 12 bién dang do dugc theo phurong clia ¢ng sudt chinh Ién

nhét} dya theo thuyét bdn bién dang Iém nhét. Thuyét bdn nay thuwdrng dugce chip nhén cho cac loai
vét ligu gidn, va cac két qua nhan dugc 1 o6 hidu lye cho cac vt lidu loai nay.

A3 Vitligudéo

Thuyét bdn thé ning bién dang dan héi thwémg dwec chdp nhén nhe tigu chi 1am viéc cla céc loai vat
lidu déo chiu (ng suét phing. Thuyét bén nay gia dinh rng huwr hdng do chdy déo xuét hidn khi thé
ning bidn dang do &rng suét phing biing véi thé nang bién dang tai gidi han chay khi thir kéo thudn
tuy. Ung suét don twong duong (S') 1am phét sinh ciing mot thé nang bién dang nhir & trang théi ing
suét phiing thiee t& durge so sanh vdi gidi han chay (S,) d& xac dinh giéi han an toan chéng lai cac hw
hdng. Ung suét don trong dwong xac dinh theo cong thire (A.1):

v [ 2
§ = 1}0’, 0,0, +0, A1)

Céac ¢mg subt chinh dwgc xac dinh tir cac dF ligu do cla cac cdm bién do bién dang theo cac cdng
therc (A.2) va (A3):

o, = E(g, +ve Y1-v?) {A.2)

o, = E(g, +v6, )1 -v?) (A3)

Céc bién dang chinh dugc xac dinh tir di lidu do trong mang cam bién {rosette) dya theo vong tron
Mohr hodic cac phurong phép tién loi khac. Ung suét don trong dwong duwoc xéc dinh te cac bidn
dang chinh theo cdng thirc (A.4):

S =

l-EV2 J(l - V)Z'(ex -8,)" +(s, +ve, Y&, +veE,) )
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Khi s dyng mang gdm ba hodc bén cam bién (Hinh A.1), ¢ thd duing cac phuong trinh kém theo dé
x&c dinh tryc tip teng sudt twong dwong diza trén két qua do tai cac nGt clia mang.

Vv
€
€
b £p €c b €¢
[ ] [ | i |
7 —1 X 7 {
€ - € |_

€a J A
TR )

Hinh A.1 - Cac mang cam bién do bién dang (rosette) kidu thing géc, Ava T-A

A4 Phirong phap gin dang d6i véi vit ligu déo

Trong phan Iém céc trudmg (ng suét phing cho vat ligu déo, gia thuyét cho rdng {mg suét don twong
duong $' bing v&i E-£,58 chi 06 @8 chinh xac khodng 10 %. Céc yéu té chinh dnh hwdéng 18n &
chinh x&¢ gbm:

a) Ti sb gira (mg suét chinh nhé nhit va tmg suét chinh Iém nhét: o, /o,
b) Ti s6 gitra c4c giti han chay khi thir ¢t va giéi han chay khl thir kéo: o, /7,.
To = gi6l han chdy khi thir kéo
~  0x= (rng suét chinh ¥on nhit

- 0oy = (rng suét chinh nhd nhét

Hinh A.2 thd hién méi quan hé gitra 33 khdng chinh xac va hai ti sb néu trén, véi tneing hop hé sb
Po4t x3ng bing v = 0,285, Db thj chi ra ring & trang théi ¢ng sudt phdng gan v6i kéo hoic nén thi sai
Kech c6 théd dat 25 % dén 30 %, cdn & trang théi gin véi (g sudt tidp thudin tuy thi sai ldch c6 thé tir
0 dén 30 % tuy theo tisd o, /7,.

Buérng nét 18n trén Hinh A.2 dugc xay dieng dyra trén thuyét bén thé ning bién dang, dwgc so sénh
véi S = E-g,. Thuyét bén thé ning bién dang, thuwdng |4 dang nhét, s& chi duge xéc thyc vél cac thir
nghigm xoén (c&t thuln tuy) khic, /7, =0,577. DSi voi cac logi vit lidu ma ti sé o, /7, khac 0,577,

cac dudrng nét airt (khdng tuong (mg vdi b4t ky thuyét bdn nao, ma chi 14 két qua thir kéo va thie

xo&n) cung cip mot s6 ¥ twdng v sai sb ¢6 thé xay ra. Néu mdt cam bién do bién dang dom 18 va bidu
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thirc § = E- £, duge &p dung thay vi st dung mdt mang nhidu cam bin hogic mét thiét I&p phirc tap

hom, thi chidu clia (mg suét chinh phai duoc xac dinh biing phwong phép khac, chéng han kiém tra
son hodc tot hon bing son mai gidn,

1,1
£y
T
3 1,0 P [ OX— —3Y
u ]
ule Tob . _—/_....-—" // E!‘
<2 s 0.9 "‘"’:-f .-4'/ / l
£ 0,700
32 3 / \l\
£|2 1/
E 5635 / \
"§§ 08 /" ] . )
S (O N
0,7 (
- Y8520 Héng do cat . Hang do kéo holic nén -
0.6 it hun tiy—) Kéothubntly —ff ) |

10 08 -06 -04 -02 0 02 04 06 08 10
Ti sb gira cac (rng suét chinh o, / o«
| g I L L b L1 1

-1,0 -0,8 06  -04 -0.; 0 02 04 06 08 1,0
Ti sé gitra ¢Ac bién dang chinh ¢, / &

Hinh A.2 — Quan h# gitva i 86 ing suit tinh tosin va thyc th véi ti s6 img suit phing

Cée gia trj khuyén nghij st dyng d& tinh todn (g suét tr cc cim bidn do bién dang dugc ligt ké trong
Bang A.1.
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Bang A.1 — Bic tinh dan hdi caa vt ligu

M6 dun dan hdi | M5 dun dan héi trugt Hé s
{md dun Young) (md dun d§ cing)* Poét xéng
" (E, 10° MPa) (G, MPa}
Thép
Thép cac bon hodc thép hep kim 206,7 792 0,285
| diing trong két chu
Thép dic 206,7 772 0,265
Thép khdng gi 137,87/ 192,9 0,305
Nhém diing trong két ciu 72,3 27,6 0,333
Ma gié diing trong két cdu 44.8
Ti tan diing trong két ciu 89,6/110,2

2 Mé dun dan hi thwdmg dugre cho duwéi dang mét khodng; cac gia tri.trong bing ndm & phia cao va trong
pham vi 83m bdo an todn. M dun 8an hdi ciia mot 6 logi vat lidu c6 thé thay ddi rét rdng tuy theo mirc 49 céc
thanh phiin hoa hoe, nhist luyén va g sudt. Trong cic trudng hop ndy thi céc khodng lidt ké va cac gia tni
thich hop phai dwgc lpa chon theo trang théi cy thé cho tirng trwdng hop.
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Phuluc B
(quy dinh}

{Png suit on dinh cuc bd cho cic phan tie dang cot

B.1 Lwuy chung

Khi trich d&in cac d thj hoic bang sé v& bn dinh cuc b d& sir dung trong tinh toan thiee 18, cin hidu 15
v& sir khdng hodn hdo clia cac phén tir két cAu dugc xem xét, chéing han nhw sy khdng ddng nhét cia
vét lidu, sy sai lech cla hinh dédng hinh hee (s cong, van ban dau), sy [8ch tam khing mong mudn
cha fyrc do cAc sai s6t tai xudng ché tao ho3c khi I8p dieng. Cac sai sét nay thay dbi trén pham vi ring
va vidc két hop véi cac ydu 16 cy thé khac cling theo cac céch rigng. Nhdm muyc dich bix lai tAt c3 bat
&n gap phai trong thiee 1 thi phai st dyng cac hé sb an toan holic cic hé sb tai (hé sb khuéeh dai)
thich hop.

M8i phin 1 chius nén trong két clu dai disn cho mét tnrding hop riéng bigt thi phai tinh toan theo tai
trong cy thé va céc didu kién tai nat lién két,

B.2 Bwing cong t&i han vé 8n dinh cuc b lign quan dén (rng suit dw

Céc dung cong khac nhau v& 8n dinh cyc b thd hién trén Hinh B.2. Cac dudmg A, B, C va D lign
quan dén (mg suét du va dwgc str dung cling v&i phuromg phép tinh toan theo tmg suét cho phép. He
s6 an toan phai dugc ép dung cho cdc chidu dai i han 14y trén Hinh B.2. Bang B.1 fiét k& gi&i han
chay, Sy, gi¢i han dan hbi, S, va ing suét du, Skc, cho mdi loai vit ligu A, B, Cva D.

Hinh dang cla cac dwdng cong nay cb thé xac dinh bdi ba théng sb: md dun dan hdi £, gi¢i han dan
héi S, va gi¢i han chdy S,. Cac phin tir chiu t3i frong dec tryc cb thé mét én dinh cyc by & mién dan
héi hodic khng dan hdi, tuy thuéc vae @6 1ém teng suét. Khi (g suét nhé hon gidi han dan hdi S, thi
céc phn tlr s& bi mit &n dinh & mién dan hdi. Mét &n dinh cyc bd & mign khdng dan hdi xudt hién khi
&ng suét I&n hon gidi han dan hbi S;. B&i véi mét n dinh midn khéng dan hdi, hd sb tinh img suét én
dinh t&i han (ti sé gitra ng suét &n dinh t&i han va ng suét gidi han chay) s& ta mdt ham sb cla ti sb
giira (Png suat du va giéi han chay, nhu thé hign & cang thirc (B.5).

Ung sudt du duge tinh dén tryc tidp trong cc cang thirc tinh &n dinh, Khong ¢6 hé sb vé sy bét bn,
chdng han nhw s\ khdng thng cla cac phén tl, dwere dua vao trong céc obng thire, Céc duémg cong
v8 8n dinh thige chéit 14 cho tredng hop Gic bigt thdng. Tuy nhién, he sb dy trlr bén 1,6 (xem Béng 1)
phéi duge 4p dyng cho cac duwdng cong én dinh. Hé s6 dy trik bin ndy khic phyc cac bét n c6 thé
Anh hwdng 18n 46 8n dinh clia cac phin (.

Ap dyng cdng thirc cho cac cjt bj mat dn dinh mién dan héi (S..< Sp):
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_ T E
T (KLY (B.1)
hodc
5 ®2)
Ap dyng cbng thirc cho cac ¢t bi mét 8n dinh mign khdng dan hdi (Ser > Sp):
is, -5, 22820 ('i’;;s’) (KL/v)? 83
| Sp =5, =S (8.4)
hoZc
X=1-( —SL‘)‘-S‘EZ‘
S, " S, (8.5)

Nhu chi ra tai Bang 1, gid #fi Src = 103 MPa ¢b thé thay thé cho thong tin oy thé v8 ing sut dw cho
cac vt lidgu saw: )

a) Thép hinh cén;

b) Thép hinh t8i va ram d& nhiét luyén khir (g suét du;

¢) Thép hinh kéo ngudi d3 nhigt luyén khiz (g suét dw;

d) Thép hinh ché tao bing han da nhiét luyén khir (ng suét due.

Vi cac vét ligu khac, o6 thé 1y gia tri Sre = 0,5.5y 8 thay thé cho théng tin cy thé vé png sudt dre.
Bang B.1 — Gi3 djnh v8 (g suit duw

Gl dinh v éng Duénrg Sy -
suét dw cong* Gléihgnchdy - Giéd han dan hdi
(MPa) (MPa}
Src = 103 MPa A 690 585
{ng sudt du thip) B 483 379
C 345 24
D 248 145
Sre =0,5.8y I»] 690 345
(¢rng suét duwr cao) D 483 241
: D 345 172
D 248 124
* Tham khdo Hinh B.2 - Céc dudng cong oy han v& 8n dinh. VA4t ligu thép khac voi cac loai trén cb thé
dugre st dung véi Iuu ¥ rling chiing thich hop cho img dung dur kidn,
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Céc gia trj sau day ¢b thé sl dung cho hé sé chidu dai trong dwong K, phy thuge cach thire lign két
phén t thanh.

a) Béi v&i cac thanh chinh (thanh bign), K = 1,0;

b) i vdi cac thanh phy (thanh bung) ¢6 tidt dién nguyén ban tai nat fign k&t vé&i thanh chinh dang dng,
K =075

¢) Déi v6i cac thanh phy ¢6 tiét dign nguyén ban tai nit lién két véi thanh chinh dang géc hokc dang
cheT,K=09;

d) Béi vi cac thanh phy ¢4 tiét dién thu nhd tai ndt lién két véi phéin tir chinh, K= 1,0,

Trong qué trinh thir nghi@m cac phan tlr chiu nén, cac cam bién do blén dang phdi d3t tai didm giva
phén tir hoac tai didm dugc dy doan sé bj olin. Khi cac cam bién dugc a3t tai vi tri hep Iy cb ing suft
cao, gi4 trj do |én nhét cb thé dirgc sir dyung 1am gid t Sw thay thé cho gia tri mire ng suft tinh toan.
Khi ¢&c vj tri clia cdm bién khéng dbi ximg so véi trong tAm, gid tri do frung binh khdng thé dugo suv
dung 1am gia trj clia Sw. Trong trrimg hop ndy, céc gid tri do cin dwgc thém trong s sa0 cho Sn thé
hién gia tri mére rng suét tzi trgng tm. Hinh B.1 trinh bay mdt phurong phap thém trong sb cho céc gia
tri thir d8i voi tiét dién dang gbc voi cac canh bing nhau. Céc phdn t chiu nén ¢6 tit dign khang abi
x(ng so voi frgng tAm, chiing han thép két cdu dang goc, ¢b cac ban kinh quén tinb (r} khéc nhau &
cac mit phiing khac nhau. D& danh gia ol ligu nhain dugc tir cac cam bién & ving ndy, vige xac dinh
S cAn dipa trén gi4 tri I nhat olia tf s6 KL/, xuét hign tai ving 83 chon. Déi véi céc thanh chinh, gia
trj Iém nhét clia KL/r c6 thé durge st dung, cho dii c4c thanh phy o6 thé bj [gch hofic khdng dung tam.
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. CAC CAM BIEN DO BIEN DANG A, B
VA C OAT GAN NHAT ¢O THE TAl
CAC BIEM GOC

TRUC TRUNG HOA

/|

w

J

——-(S )+ (S,,)+ (S)
Hinh B.1 - Thém frong sb cho cic gta trj thir a8 xéc dlnh (mg suét trung binh

B.3 Dwing cong cye han lién quan dén céc yéu t8 khéng hoan hio

Ung sudt dn dinh cyc han o6 thé 1y tir cac udmg cong 8n dinh cyc b a, b va ¢ nhw thé hidn trén
hinh B.2. Ba duwémg cong nay dugc xdy dung theo két qua thir nghigm trén obt véi céc tiét dign khéc
nhau,

Budng cong thich hep cdn chon theo Bang B.2 dbi vl cac phin tlr o6 tidt dign khac nhau. Déi véi céc
tiét dién khéng o6 trong Bang 2, 6 thd sir dyng Gurdrng cong ¢.

Céc edng thirc (B.6) va (B.7) cd thé duge sir dyng thay thé cho dwdmg cong a, b va ¢ v&i 88 chinh xac
chép nhan dwoc, '
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1

v (8.6)
Trong a6
B=05(+a(i - %)+ 7} (B.7)

H& s8 a trong cdng thirc (B.7) 13 h@ s8, tinh dén sy khong hoan hdo clia két cAu nhir sy khdng thing
ban Au, t3i trong 18¢ch tAm va (ng suét du.

7, thé hién a3 manh twong i, tai 86 chwra xult hién mét dn dinh do céc dnh huémg cla bién cimg.

Céc hé sé ava 7, tvong img v6i cac dudmg cong 8n dinh cyc b phai chon nhu sau:

- Buvdngconga: @ =0,21; 4, =02

- Budmgoongb: & =0,34; 4, =02
- Pudngcongc a=0,49; 4, =02

Céc gié trj khac clia ava 4, o6 thd sir dung trong cdng thirc (B.7) ly theo 1SO 10721-1.

B.4 Ung suft én dinh cho phép kit hep véi hai h§ 56 an toan

Trong céc &p dyng cy thé ciia ng suét &n dinh cyc han, frﬁg suét &n dinh cho phép c6 thé dugc thiét
18p bing cac phrong phép khat nhau. MOt trong cic phuong phap ndy 1a s dyng hai h$ s6 an toan:
2,5 abi v&i (ing suét 3n dinh téi han Euler Su (mét &n dinh midn dan hdi) va 1,5 cho ing sudit 8n dinh
161 han Jager Se. Ung sudt 8n dinh cho phép Sk cho mBi phiin tir 06 thé xac dinh nhu sau:

Sy =min{S, /2,5 S, /15} (8.8)

Céc dudmng cong b va ¢ trén Hinh B.2 thd hign (g suét 8n djnh 61 han Jager. Budmg cong b cho céc
tiét dién dang éng va dudng cong ¢ cho céc tiét dién tdng quat. Ung suét 8n dinh t&1 han Euler Sy
dugc x4c dinh theo cong thire (B.1) va (B.2).
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Béng B.2 -~ Méi lién hé gliva tiét dién vi dirdmg cong 8n dinh tuong img

Mét &n dinh i
theo phwong Buomg
Tiét dign Bidu kidn yéu cdu cong én -
vudng géc véi
dinh
tryc
Céc tiét dign rng Tao hinh néng ho&c ngudi, da Y-Y hogo 22 .
. . khir irng suét duv .
Y Tao hinh ngudi {trén cor & Y-Y hodic Z-Z b
kiém tra cit don gidn)
F 3 F
Tibt dién hop két cdu han D4 khir imyg sufit dur Y-Y hodic Z-Z a
Két chu han, trir cac trudy
- nIreEacivond 1 v.y nosic 2z b
FA hep bén dwdi.
Y _-q F zt L) N Y 1 b
- 7
PIl il | |cacméinen |7<30 Y=Y
I z i t ¢
I b 1 18> E k
day SRR zz
Tiét dién 1 cén % Y-Y a
2 351,2 '
_ b4 b
Y ¥ b Y YY - b
R 3 >1,2
L z -l -z c
b
Tiét dign 1 kétchu han _ Y-Y a
z D4& khir (mg suét dwr
2z b
Y —— Cénh dugc lam béng cach cbt | Y-Y hodic Z-Z b
z Canh duec 1am bng c4ch hiad b
can zz ¢
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Bang B.2 — M&i fién h§ gitra tiét dign va dudng cong én dink twong g (két thiic)

Mitén dinhtheo | Dwing
Tiét dign Bidu kign yéu ciu phwong vudng | cong én
géc véi truc dinh
Tiét dién I dugc gia cudng
, Y-Y b
Tiét din 1 can véi canh duge
Y —-— han t4m tang cirng
Z2-Z a
2
Thong thwémg c
Puwgc ma nhidng ndng u-u hodc v-v b
Tiétdign U, T Tl:‘ : i i
va céac tiét - ‘=|=‘5 -5 Y-Y hogc Z-Z ¢
dién &3¢ = .
2 i
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Hinh B.2 — Cac dwdng cong 8n dinh t& han

12000 —

/3/ EX
o

0000 |

1ona L TaAgC

7 SAER

iz

0.800 0

§
04000 /wu §\\.
owe §§

fger's gen \\
0.200 8 \%:‘;?‘
T

v
SN

((Png suét &n dinh 161 han Y(Gidi han chay)

0,000 0 :
020 040 060 080 100 1,20 140 160 180 200 220 240 26 0 2E0 300

B9 ménh wong ai {1/1_)

C4c dudng cong A, B, C va D 4p dung cho tnedmg hgp tng sudt dur = 103 MPa
Budng cong A: Ung suét gi¢i han chay = 680 MPa
Budng cong B: Ung suét gidri han chiy = 483 MPa
Budng cong C: (Png suit giéi han chay = 345 MPa
Budmng cong D: Ing suét gici han chdy = 248 MPa
(Png suft &n dinh phy thudc vao ti 56 gitra ing sudt du va (mg sudt giti han chay.
ENV a: Hé s6 khéng hoan héo a = 0,21
ENV b: H& s khong hoan hio a = 0,34
ENV c: H& s4 khdng hoan hdo a = 0,49
Hé s& khdng hoan hio phy thude vao:
1. 44 khdng thng cba phén tir
2. 48 téch t4m ciia t3i trong
3. Ung suét dr

30



TCVN 12162-2:2017

PhulucC
{quy dinh)

Trang théi thdr va gidi han an toan

Céc trang thai ther sau 0y (Bang C.1, C.2 v C.3) c6 myc dich 48 th¥ nghiém cac cn tryc dugc quy
dinh trong pham vi 4p dyng clia tidgu chudn ndy. Phuong phép thir co thd 4p dung cho cée ¢l tryc Jogi
khéc, nhung cac trang thai thir va gioi han an toan {(hé s6 dy trr bén) dva ra & tidu chudn nay nén
durgc xem xét va 6 thé thay d8i cho phil hep véi ing dung cy thé.

Céc trang thai tai trong thir tidu chudn dbi véi chc thanh phdn két cdu chinh clia can tryc duge ligt ké
trong cac Bang €.1, C.2 vaC3.

Céc hé sb dy trir bdn (gidi han an toan) téi thidu duge a8 nghj abi véi céc tii trong ndy cho trong
Bang 1. Cac bang .nay &p dyng cho cin tryc véi ti trong treo trén moc ma sb chu trinh nang lién quan
dén 3% bdn méi khdng cin phai xem xét. Didu ndy trai nguge voi ¢ac img dyng ¢b tinh 1p lgi nhu &
c4n truc gdu xGc, nam cham hoac gu ngoam. Ngoai trir c4c trang thai qua tai, cic trang thai duwgrc ligt
ké ¢6 t4i trong x&p X1 bing gi4 trf 16n nhét didn hinh cho can tryc khi lam vic trong pham vi tai trong do
nha san xuét cong bb.
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Bang C.1 — Cin tryc 14 hep kidu thap-cin - Trang thal thir

Trang théi thir ) B phén phal thir v giéi han an toan™
Saudbéipd Muc dich
T omwnsenen | S e rarvors ‘i ‘humg | Kbtchu | Kitchu |8 nino
a n
1am vige qua til gim [P P | (trir cap)
A | Tal trgng danh dinh tinh toan 2 {Y) RL khi phin {Z) 1,25RL hogic Tinh tragg nguyén ven
16 nhét drng véri tAm véi xa 9 | két chu phlatrén | tai trong dAu cn, | clakétclutd hopva _ Yz Y.z _
nhAt. Str dyng thap dai nhét }g & vi tri bat ky. iy gid tri b& hon. | két cdu phia trén, v
ttrong (g véi tal trong ndy.
B |Tichsd(RRRL)Innhétvdi| 3 [(Y)RLvASL (Z) 1,25RL hodic | K&t c4u phia trén va h
tai trong danh ginh &R nhét 6 i (0,02RL) c& hal tai trong diu cin, neo chju md men
tuong (mg véi mé men tai 8 1 bén. Kétchuphia | 4y gié t bé hon. | tai ion nhit - Y.z - Y,2
nay. }; trén & vi tri bét ky. | Kt cdu phia tran
& vi tri bt ky-
C | Tichsh (RRxRL) Imnhétknl | 1 | (Y)RLvadinhvi | {2)1,25RLhosc | Két cdu khung gam chiu
cdn huwdng sang bén véi tai 3 | kétcéuphlatrén | iitrongdiu cdn, | mdmen tdilén nhit
trong danh djnh Iém nhét S | &8 c6 bién da tdy gid trj bé hon.
turong ng vii mo men tai .;‘, tém nhét tal phan t chu phia trén Y.Z - - -
nay. s |t ther nghigm, & vj tri bAt ky.
12
17
D | Tichsé (RRXRL) Ién nhétkhi | 1 [({Y)RLvadinhvi | {2)1,25RLh Két ciu khung gim chiju
¢An huémg vé phia cudi voi 3 | kétchuphiatrén | tditrong dAu cin, | md men tai I6m nhét
tai trong danh dnh 16N nhét 5 | &4 cobidn da 14y gi4 tr bé hom.
turong (rng v&i m& men tai g iérn nhét tai phdn | Két cdu phia trén Y.Z - - -
ndy. g | tir thir nghigm. & vi trl bét ky.
12
17
E | Taitrong danh dinh gay gia 6 (Y)RLva SL {Z) 1,25RL hodc | Tinh trag nguy&n ven
tr 1&n nhét clia tich sb 13 | (0,02RL) cd hal | t3i trong ddu cAn, | cla két cdu td hop va
{RRXRL). S¢ dyng cin lip 14 | b8n. Két cdu phia |éz gia tri bé hon. | két céu phia trén, - - Y,z Y.z
trén thap cb chidu dai lén }g trén & vitrigde. | Két cdu phia trén
nhét (ng véi tAm voi ndy. 47 & vi trl gée.
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Bang C.1 - Cin truc té hop kiéu thap~cin — Trang thal thip (tiép theo)

EE

Trang thai the BS phéan cdn thir va giél han an toan™
Thir BAu tién 55 ch Cha Sau 6 & dyng MU;EICh I::: chu Kitciu | Kétclu Hg théng
U tién 53 chon thich |  Taltreng Tél trong U9 | ohiatren | thhep |
fam vie qué tal gim {trie cap)
F | Chidu dai lém nhét cla td 4 | (O Thipvacin [ Khong Tinh trang nguyén ven
hop thap-can a& nghj cho 18 | ngay gin m&t ndn ctia két cAu tb hop.va - - X X
mé&i hé théng neo cy thd. 18 _ hé théng nec.
G | Chidu dai lén nhit cla td 13 | (Y)RL khi RR {Z) 1,25RL ho#ic tdi | Tinh trang nguyédn ven -
hop thap—cin duge dd nghj | 14 | nhd nhdtva SL trong dAu cén, idy | cha két cdu td hop va
cho m&i h& théng neo cy 5 | (0,02RL) cahai | gia trj b& hon, Binh | hé thdng neo. _ - Y.z vz
thi. 16 | ban. Két chu phie | vi két chu phia trén
trén & vj tri gde. & vitri goe.
H | Giate ion nhét cha tich (RL 11 [ (Y} RLkhi RRI&n | (Z) 1.25RL hogic tai | Tinh trang nguyé&n ven
x Chidu-dd-cénx Sing), 8¢ | 13 | nhétva SL trong ddu clin, Idy | clia két cdu t& hop khi
dung cn IEp trén thép c6 14 | 0,02Rt)cahai | gia tri bé hom. Binh | chiu xodn 16m nht,
chibu dai [&n nhét o6 thé. 15 | ban, két chu phia | vikét cdu phia trén - - v.2 -
Sau 36 chon thap dai nhét 16 trén & vitri gée. | & vitrf gée.
trong cac trang thai nay.
I | Th cdn phy. 4 1p0CARaptren | Khong Tinh trang nguyén ven
Chidu dai ion nhétctatd | 'O | thapvachnphy cdia két chu 6 hop, két
hop thap-cAn va c3n phy :; ngay s4t mat nén. céu phia trén va hd _ X x X
cho mbi he théng neo cy 18 théng neo.
thé v&i 69 léch clia ¢ln phy
it nhét.
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Bang C.1 - Cin tryc td hop kidu thap-cin - Trang thai thir (tiép theo)

Trang théi thie B§ phin cén thiv v gléi han an toan™
LY chi Seu 96 8 duna e e ol T T e
*" |thicn | Téitrong Tél trong M9 | phiatrén | @hep | "
1am vige quié tai gdm (trir céip)
J | Thir chn phy. 10 | {Y) RLtai RRnhd | (Z) 1,25RLhofic | Tinh trang nguyén ven
Chidu dai i&n nhét cia td 11 | nhétva SL tai trong ddu cdn, | cla két cdu td hep.
hep thap—cin va cin phy 12 (0,02RL) cd hai | My gid tri bs hon, ) A vz )
cho mdi he théng neo cu thd s bén, két cdu phia | Binh vj két cdu Y
véi 84 18ch clia cén phy it 16 trén & vi iri gboe. phia trén & v tri
nhit gic,
K | Thir cin phy. 11 | {¥} RL tai RRnhd | (Z) 1,26RL hofic | Tinh trang nguydn ven
Gid tri 4 nhét clia tich s& 13 | nhatva SL tai trong ddu cAn, | clia két cdu 1d hop.
(RL-c4n-phy x Chidu-dé-cdn- :; (0,02RL) cd hai | 4y gla trf bé hon.
phy x Sinf). St dung cAn ® bén, két cdu phia | Dinh vj két ciu - - \A -
phu c6 chilu dai ién nhét c6 trén & vi tri gbe. phia trén & vj td
thd. Sau a6 chon cin dai goc.
nhét trong cac trang théi nay.
L | Thi# ha thdng nang tai phy i3 | (Y)RLva SL {Z) 1,25RL hojc | Tinh trang nguyén ven
gitra cAn {mickall). 15 1 (0,02RL) cahai | tditrong Gu cin, | cla két céu td hop, hé
T4i trong danh dinh tinh toan 16 | pan. Binhvikét * | ty gi i bé hon. | théng neo va ha théng
I¥n nht tai 13m véi danh chu phia trén &vi | Dinhvikétcdu ~ | nang tai phy gitra cén. - - Y.z Y.z
dinh Iém nhit. Sir dung cin tri bétky. phia trén & vi tri
¢6 chidu dai ién nhét cho t3i bt ky.

trong nay.
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Bang C.1 — Cin tryc td hop kidu thap-cin —~ Trang thai thir (Hép theo)

Trang théi thir B#$ phin cn the va gi&l han an toan™
. Sau d dyn Muc dich ;
Thir Diu tén s3 chon Cha bl U‘ha' Il(:\t - Witchu | Khtobu Koo
thich Tél trong Tél trong NG | phiatrén | 8 hop neo
lam vige | qué t3l gém {trir cép)

M | Thir hé théng nfing tai phy 2 (Y)RLva SL (Z) 1,25RL hodic  { Tinh trang nguyén ven
gira cAn (midfall). 9 | (0,02RL)cAhal | t&l trong dAu chn, | clia két cdu td hop, he
Chidu dai In nhét cb thé 1§ bén chocatdm | Iy gié tribé hon. | théng neo va hé théng
ctia £ hop thap-cn dugc : s | vollen nhét va Binh vi két cdu nang tai phy gitra cAn. - - Y.z Y.2
84 nghj cho mi hé théng 16 | nhonhét Binhvi | phia trén & vitri
neo két cdu phia trén | bétky. -

& vi tri bat ky.

N | Thir h thang nang tai phy 13 | (Y)RLKh RRI6m | (2)1,25RL hodic | Tinh trang nguyén ven
gitra cAn (midfall), 15 | nhétva SL tai trong dAu cin, | ctia két cAu tb hop, he
Gid tr 16m nhdt cda tich s 16 | (0,02RL). Binhv | 14y gié tribé hon. | théng neo va he théng
(RL-midfall x Chiu-dai- két cu phia tran | Binh vi két cdu nang tai phy gitra cin. vz vz
midfali x Sinf). Str dyng cin & vi trl bt ky. phia trén & vj tr - - . '
c6 chidu dai ém nhit ob thé. bét ky.
Sau 36 chon cAn dai nhit
trong cac trang thai ndy.

5¢

** X —t4i trong do Ifip 431, Y - 3 trong danh Sink, Z— tal trong qua tal
CHU THICH 1: Dinh i két ciu phia trén theo quy dinh trong hd so k§ thudt ciia nha sén xudt
CHU THICH 2: KN tal treng danh dinh nay duge 88 nghj cho loai két cdu phia trén voi 881 trong cb théd thay adi & cac v] i Khéc nhau thi thir nghiém phdi thye hidin véi a5i rgng & vi
tri xa nhét s0 v&i brye quay.
CHL THICH 3: Khi tAi trong danh dinh nay dugc d& nghj cho loai két cAu phia trén véi adi trong cé thé thay &8 & cae vi trf khéic nhau thl thir nghiém phai thye hign v a&i trong & v
tri gin nhét so vé&i truc quay. -
CHU THICH 4: Cum pull treo méc, qua clu cling cap hodic céc thiét bj mang i kém theo phdi &t rdn nén.
CHU THICH 5: B&i véi cae kit cdu khung glm cho phép cac ciu hinh khac nhau v8 két cdu phia trén hodc thap thi chl cin thir véi cdu hinh gay ra trang thal mé men Kém nhét.
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Bang C.1 - Cin tryc td hep kidu thap—cin — Trang théi thir (ké¢ thic)

Trang tha thir ) B85 phin cin thiy vi glél han an toan”
Sau 46 fp dyng Muc dich Két H
Ther chi thi chu Kétchu | Kétcsu |N? théng
Diu tidn s5 chon thich Tai trgng Tél trong khung phiatrén | 8 hop neo
1am vide qud tai gdm {trir chp)

CHU THICH 6: D&i v kit cdu phia trdn cho phép céc cdu hinh thap khac nhau thi chl ¢in thir vél cdu hinh géy ra trang thal mé men kon nhét,
CHU THICH 7: Sir dung 68 trong phiy nEing nhit quy dinh cho két céu khung gim.

CHU THICH 8: Néu o nhillu Iya chon cho 36i trong 481 véi trang thai m men Iém nhdt thi sir dung 44i trgng nhe nhét quy dinh che trang thal nay.
CHU THICH 9: Sir dyng ddi trong niing nhit quy dinh cho két cAu phia trén.

CHU THICH 40: Khi c6 nhidu hom mdt t8 hop cAn-cAn phy gly ra cing gif tr tinh todn krn ahdt (vl dy: c&n1oo'+canphq60'-1eo'vadn 120' + cn phy 40" = 160') thi s{r dyng 1B
herp ¢6 cAn dai nhét (1) hgp: cAn 120' + ciin phy 40° trong vi dy trén).

CHU THICH 11: KHhalhoicnhiéucbduvcléplénnhaudéﬁngdﬁ&udﬁlk&céutbhqrp mbi hd théng phal duxrc thir nghigm nhir céc két cAu niing khac nhau. [Ap dyng tisu
chulin ndy cho thap + ¢An {A) va sau dé cho thap + clin {A) + cdin phy (B)).
CHO THICH 12: D& v6i két cAu phia trén cho phép cac cu hinh thip khac nhau chi cn thir v céu hinh gy ra trang thai téi rong km nhét
cHl‘JTHICH13:Tmngbétk9w0ngno'pnaogi6eungkhmgduvctaoracacénhhu&ngoolclchok&mém.
CHU THICH 14: Chit ¢ chidu ciia chuydn vi ¢Bu cin do vige treo t&i tnye tidp tai didm cudl. Quay két cu phia trén theo cling hwdmg v géc gan nhét 88 thir nghlem.
CHU THICH 15: Sir dung céch & cap quy djnh trong hd so &9 thudt clia nha sdn xudt v bo phan niing t8i 6 sB rong chi it 1t nhit vit cap ndng trén tang & vi il ty ¥,
CHU THICH 16: Kni nhibu théip véi cac khac bigt 8ang k8 v két cdu hoiic hinh dang diroc sir dung trén cling mdk két cu trén thi phai thir cho timg thap.
CHU THICH 17: Cacth&nghlemGvéDcdthéloq.ibénéueéntrucd!auqcmbbkéleéutého‘pkhﬁcvé‘igi&h';RRxRLI&ntnnvﬁcﬁngdﬁdwcthbvoﬂwlbn hcnokétcéuus
hgrp khac.
CHU THICH 18: Khi didm 'p cAn trén thap khong thd ndng 16n khdi mét ndn véri dm I8p ¢An gin sat mdt nda thi yéu cAu thir hai tr thé sau:
- Thap ngay gin mit ndn — &iém idp thap n&m tran nin,
- Bilen 1p thap tel vi trf 06 goc nhd nhét 40 64 1ép cin — didm Ip cin ngay gAn méat ndn.

LV0T:Z-291CL NADL



Bang C.2 — Cin tryc 1dp ¢in dang glian - Trang thal thir

£

Trang thai thie B phédn cin thir va giéd han an tean™
. Sau &6 &p d Muyc dich & 2
Thir Chu p und e Kétcdu | o ohu | Ktcu |18 théng
Piu tlén sé chon thich Til trong Tal trong thir. khung phia trén | 1 hop neo
1am vide qua tai gam {triv cap)
A | Tai trong danh dinh tinh toan 2 (Y) RLkhiphdn "~ | (2) 1,25RLhodic | Tinh trang nguygn ven
[&n nhét dng véi tm voixa 9 | kétclu phiatrén | tdi trong dhu cdn, | ciia két cdu td hop va N vz vz N
nhét, Sir dung thap dat nhét | 16 | & vitri bdtky. ty gia tri b& hon, | két cAu phia trén. ' ’
twong Fng véi tai trong ndy. 7 .
B | Tichsd (RRxRL)Imnhitvei | 3 [(Y)RLvasSL (2) 1.25RL hodc | Két cAu phia trén va hé
1ai trong danh dinh Iém nhét € | (0.02RL)cahai | i trong ddu cdn, | thng neo chiu mé men
fwong ng v&i md men tai 8 | bén. K&t cdu phia | idy gi4 tri bé hon. | tai In nhét : - \ A - Y22
nay. '1‘3 trén & vi tri bAt ky. | Két chu phia trén
& vij tef bat ky.
C | Tichséd (RRxRLYWOn nhitkhi { 1 [ (Y)RLvAdinhvi | (2) 1,25RLhodc | Két chu khung gdm chiu
clin hudng sang ban véi tai 3 | két cu phiatrén | tal trong ddu cin, | ms men tai Ign nhét
trong danh dinh lén nhét 5 | sdcobidndang | idy gid tri bé hon.
trong tng v&i mé men tai ?, I6n nhit tai phdn | Két cdu phia trén vz _ - _
nay. g |t thir nghigm. & v] T bét ky.
12
17 -
D | Tich sb (RRxRL) ién nhét khi 1 |[(Y)RLvadnhv] |(2)1,25RL hojic | Két cAu khung gim chiu
ciin huéng va phia cubi voi 3 | kbt cAuphiatren | tditrong d3u cdn, | mdmen tdi Iom nhét
tai trong danh dinh I&n nhit 5 | ddcobiéndang |14y gia tri bé hon.
fweng (g véri md men tai 3 16 nhét tai phidn | Két cdu phia trén vz - _ _
nay. g |t thir nghiém. & v tri bat ky.
12
17
E | Taitrgng danh dinh gy gid 6 (Y)RLva SL (Z) 1,25RL hodic | Tinh trang nguy&n ven
tri ién nhét clia tich sé 13 | (0,02RL) ca hai 131 trong d4u ¢an, | ciia két clu td hop va
(RRxRL). SU dung cin ¢6 141 nen. Két chu phia | Hy gia tri bé hon. | két cAu phia trén, _ - Y2 v,z
chidu dai 1on nhét img véi :2 trén &vitri goc. | Két chu phia trén
tim véi ndy. : 7 & vj tri géc.
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Bang C. 2 - Cn tryc 13p ¢dn dang gian - Trang thél thiv (tiép theo)

Trang thil ther B% phin cdn thir va gi&t han an toan™
Thie Do tién a8 ch Cha Sau 46 4p duna m:;:'ch T:: cdu Kétcdu | Kétcdu Hé thing
en thich | Tal trong  Tiltrong Y8 | ohiatren | dhop | ™
1am vige quaé tal gdm {trir cdp)
£ | Chidu dai i&n nhit cla cin 4 | ()CAnvachn Khéng Tinh trang nguyén ven
dugc dd nghi cho mdi hé 16 | phy ngay gin mjt clia két cdu td hop va - - X X
théng neo cy thd. nén hé thdng neo.
G [ Chidu dail¢n nhét cia cin, 13 | (Y)RLkhl RR (Z) 1.25RL hodc | Tinh trang nguyén ven
dugc a8 nghi cho mdi he 14 | nhd nhét va SL tai trong dAu cin, | cia két cdu td hop va
théng neo cy thd. 15 | (0,02RL) cahai | I4y gi4 tri bé hon. | hé théng neo.
16 - - Y.Z Y2
ban. Két clu phla | Binh vi két chu
trén & vj tri goc. phia trén & vjtri
géc.
H | Chidu dailém nhét cla td 4 | (Y)RLKh RRIéN | (Z2)1,26RLhodc | Tinh trang nguyén ven
hop cAnvacdnphychomdi | 19 | nhdtva SL 13i trong d4u ¢dn, | cla két cdu td hop khi
hé théng neo cy thé v&i ad | 0,02RL}cahal |4y gid tribé hon. | chiu xodin lén nhét.
l6ch clia cdin phy it nhét, 18 bén, két cAu phia | Binh v] két cAu ' - - e N
trén & vij tri goc. phia trén & vitri
goe.
I | Chidu dai l&n nhét cla t3 11 | (X)Cinvacén Khéng Tinh trang nguydn ven
hop cAnvacinphychomdi | 13 | phu ngay sat mit clia két ciu 1d hop, két
| hé théng neo cy thd v&i 46 4 | nén, cdu phia trén va he - X X X
iéch clia cAn phy It nhit. :: théng neo. -
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Bang C. 2 - CAn truc tp cin dang gian - Trang thai thir (tiép theo)

Trang thai thir B phdn cin thie va giél han an toan”
. Sauddapd Muyc dich
Thir a6 55 chon Chil b Jund M Kétchu |\ oty | Kétchu | P8 thong
Q thich Tal trong Til trong khung phiatrén | t& hep neo
jam vige . qué tal gim (trir cép)
J | Giatr Ién nhét cia tich sé 11 | (Y)RLtai RRnhd | (Z) 1.25RL hogc | Tinh-trang nguyén ven
(RL-cédn-phy x Chidu-dai-cén- 13 | nhétva SL tai trong ddu cin, | cia két cdu td hop.
phux SinP). St dungchnphe | 14 1 (0.02RL) canai | 14y gid tri bé hon. vz
¢6 chidu dai lém nhét c6 tha, 1: bén, két chu phia | Binh vi két cau - - ' -
Sau 6 chon ¢An dai nhit trong trén & vitrigoe. | phia trén & vj iri
cAc trang théi nay. gbe.

6€

* X ~t3i trong do Mp a3t, Y - t&i trong danh dinh, Z -t trong qué tai

CRU THICH 1: Binh vi két ciu phia trén theo quy Ginh trong hd st k§ thudt cba nha sin xudt

CHU THIGH 2: Khi t3i trong danh dinh ndy dugc 92 nghi cho loai két cdu phia trén véi a8 trong ¢b th thay 8bi & cdc vi tri khac nhau thi thir nghiém phai thyre hign véi d6i trong & vi
tri xa nhiit 50 v&i ryc quay.

CHU THIGH 3: Khi t& trong danh dinh ndy duwec a& nghj cho foai két cdu phia trén v&i 48 reng ¢6 th thay a4 & cAc vi tri khic nhau th] thir nghiém phal thie hign v déi trong & vi
trl gdn nhét so véi fryc quay. :

CHU THICH 4: Cym pull treo méc, qua ciu cang cap hojic cac thiét bl mang tai kém theo phéi 3t trén nén,

CHU THICH 5: Béi voi céc két cdu khung gAm cho phép cac ciu hinh khac nhau v3 két c4u phia trén hogic cAn thi chi cdn thir v&i cdu hinh gay ra trang thai mé men I6n nhét.

CHU THICH 6: B4i véi két cAu phia 1rén cho phép ca¢ cAu hinh cin khae nhau thi chi cAn thir véi cdu hinh gdy ra trang thai mé men Ion nhét.

CHU THICH 7: Sir dung 84 trgng phy nZing nhit quy dinh cho két cdu khung gdm,

CHU THICH 8: Néu cb nhidu lya chon cho a4i trong 881 vii trang thai md men (6m nhédt thi sir dyng 85i trong nhe nhit quy dinh cho trang théi nay.

CHU THICH 9: Str dung 84 trgng néing nhit quy dinh cho két ciu phia trén.

CHU THICH 10: Khi ¢6 nhidu hom mol 13 hop cAn va cin phy gdy ra cling gia trj tinh todn Im nhét (vi dy: cin 100" + ¢cin phy 60" = 160" va ¢An 120" + cdn phy 40° = 160°) thi sir dung
13 hep o6 cn dai nhiét (18 hop: cdn 120" + cdin phy 40" trong i dy trén).

CHU THICH 11: Kni hal hodic nhidu cin due 1p lidn nhau 88 ting chibu dal két cdu t& hop, m8E hg thng phdi dugc thir nghigm nhw che két cdu ndng khéc nhav. (Ap dyng tidu
chudin ndy cho cn + cAn phy (A) va sau dé cho ¢dn + cAn phy (A) + cin phy (B)].
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Bang .2 — Cn tryc lap cdn dang gian — Trang thai thir (két thirc)

Trang théi thir : B phén cdn thir va giéi han an toan”
. Sau dd ap dung Muyc dich Két chu Hé thén
b Péu tién sé ch Chd thor khun: Kétcdu | Kétchu énea ?
u n ;
° thich | Taitrong Tal trong 9 | oniatrén | tdnop | T
1am viéc qué tai gém (trir cép)

CHU THICH 12: Déi v6i két cAu phia trén cho phép cac ciu hinh cAn khdc nhau chi ¢An thdr voi cdu hinh géy ra trang théi t3i trong Iom nhét,
CHU THICH 13: Trong bét ky trrémg hep ndo g6 ciing khdng duerc tgo ra cic Anh hudng o6 loi cho két qua thir.

CHU THICH 14: Chu ¥ chidu ctia chuyén vi 63u cAn do viéc treo tai tnye iép tai didm cubi. Quay két clu phia trén theo clng hdng vé goc gn nhit @& thir nghiem.

CHU THICH 15: Str dyng cach di cap quy dinh trong hd 5o k¥ thut cia nha sén xuét véi b phan ndng ti o6 s8 lugng chi tidt it nhdt va cdp nang trén lang & vi trl tuy .

CHU THICH 16: Khi nhidu cAn véi cac khac bigt dang kd va két cdu hodic hinh dang dugc sir dyng trén cling mdt két cAu trén thi phai thir cho tirmng can.

CHU THICH 17; Cac thir nghidm C va D ¢6 th loat bd néu cin truc 48 duge thir & két chu td hop khéc véi gié tri RR x RL 160 hon va cling 83 Gugc thir véri e 160 hon & két cdu td

hep khéc.
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Béang C.3 — Cén tryc [ap cin hép éng I6ng - Trang thai thir

Trang thai thie B phin cin thir va gl& han an toan™
. Myc dich Két cdu H§ théng
Diu t1én s8 chen t(l:\:::-n Sau 86 &p dyng thie khung ?I: ‘t:ré:n l::t hcéu neo
gim P o {trir cép)

Tich sé (RRxRL) 16m nhit 1 | RLvadinhvikétchuphia | Chan chéng kéo dal va khung gém
va tdi trong danh djnh I&n 2 tré&n trong midn cho phép chiu md men i In nhit.
nhét trong &ng véi md 3 | quay a8 ¢ bién dang lén
men.tdi ndy. 4 | nhét tgi phin i thir :
a. v phia cudi 9 | nghigm. Y Y - -
b. vé phia bén ' ) Y - - -
Tich s (RRxRL) 1om nhét 4 | a. RLvaSL(0,03RL) a. Higu trng chdng ciia cén éng léng, - Y Y
va olin &ng I8ng dai nhit b. 1,25RL hogc tai trong hé théng nang hogic neo, két cdu
twerng (eng véi mé men tai a4 cin, 14y gia tri bé hon, | phia trénva hé théng twa quay. - z Z z
nay Binh vj két c4u phia trén v3 | b. On dinh cyc bd cla cin bng I13ng,

phia cuéi, i lanh nang hodc hé théng neo.
Can dng 1dng dal nhat, sau 8 |a RLvasL a. Hidu Urng chdng cda cin éng 1dng. - - Y ¥
d6 chon gié tri (RRxRL) 1én b. 1,25RL hojc ti trong b. On dinh cyc b ctia can dng 1dng _ 7 7 _
nhit ahu olin, 14y gié tri bé hon. | va higu tng udn vé phia bén.

Binh vi két cdu phiatrénvd | .

phia cudi.
Can dai nhét, sau dé chon 8 | a. RLva SL(0,03RL) a. Ubn vé& phla bén ciia cin éng - Y Y Y
giad ti RR nhd nhit c6 thé b. 1,25RL hodc tAi trong 13ng, dnh hudng cia ti trong bén 7 7 7

d4u cAn, 4y gia trj b& hom. | 1&n két chu trén. -

Binh v] két céu phia trén vé | b. On dinh cyc bd cia xi lanh ra vao

phia cuét. chin, hidu trng uén cin dng I3ng, &n

dinh cyc bd clia xi lanh nang hojic hé
théng neo.

84
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Bing €.3 — Can truc Iip cin hdp éng Wdng ~ Trang thai thie (tidp theo)

Trang thal thir B9 phan cin thir va giél han an toan™
Myc dich 5
Ther Chii e Kétolu | ot chu | Kétchu | HOthéng
©du tlén 58 chon thich Sau d6 4p dung khung hiatrén | 3 h neo
gim P P (irir cap)
§ | Tai trong tinh toan i&n nhit, 1 | a RLvadinhvikét cduphia | a. Tinhtrang nguyén ven cla Y v _
sau d6 chon cén éng ldng 6 | trén @B oo bibn dang ion nhdt | didm 13p cin éng 1dng, Iyrc tai
ngdn nhét va gia trj RR nhé tai phin tir thir nghiém. chét chan, chan chéng kéo dai z z Z 4
nhét b. 1,25RL hojic tdi trong dhu | va khung gm.
can, 1y gié tri bé hon, H& théng twa quay.
_ b. Hé théng neo
6 | Giatd lén nhét cha tich sé 5 | a RLvaSL(0,03RL) Tinh trang nguyén ven clia cin _ _ v Y
{RL-trén~cén-phy x Chibu- b. 1,25RL hodic ti trong dAu | Phy, didm 18p cln bng 1dng va
dai-cdn-phy x Cos{a-B)], sau i4 1ri imhvi | doan cAn éng 1dng trén cing. - - Z z
phy {a-B)] <din, 14y gia trj bé hon. Binh vj a g fong ng
a6 chon céin éng Kng va cin két c&u phia irén vd phia cubi. :
phy dai nhét theo quy dinh
7 | Giatr lon nhét cha tich sé 5 | a, RLva SL(0,03RL) Anh huréing clia x0dn do @ léch - - Y v
(RL-trén-cén-phy x Chibu- b. 1,25RL hojc ti trong g4y | cUa ¢3n phy ién cin éng léng va
dai-can-phy x Sing), sau 86 "1k i b c by | cdn phy. - - z 4
¥ x » 8 cn, l4y gid trj bé hon, Binh vj phy ,
chon cén 8ng 1dng dai nhét két cAu phia trén v& phia cubi.
theo quy dinh -
8 | Géc nang cAnlén nhét, § |a RLvaSL{0,03RL) Tinh trang nguyén ven va 46 én _ - v v
chibu dai cBnion nhét, chidu | 7 | b, 1,25RL hodic tai trong ddu | Ginh cuc bd clia cAn phy va cn
dai ciin phy 16 nhit th s 4ri ahvi | 6ng 1dng. - - Z z
A can phy lon eo cAn, 1y gia trj bé hon. Binhvj | Orglong
quy dinh v6i 3 léch nhd két cAu phia trén v& phia cudi.
nhit _ '
9 | Giatrichophéplonnhitcia | 8 | 7,25RL ho¥c téi trong ddu Cac mbi lién két cta xi lanh ra - - z 7

RL khi cin hdp dng ldng ady
ra tir 1 4én 3 inch (25 dén
76mm) tai RR nhd nhét

cin, 4y gi4 trj bé hon, Binhvj
két cAu phia trén v phia cudi.

vao cdn bng 1dng.
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Bing C.3 - Cin truc 14p cin hjp bng Idng — Trang théi thir (két thiic)

Trang thél thir BY phan cdn thir va giéd han an toadn™
) Myc dich Két ch H& thé
Thir ] chi e - U Kétchu | Kétosu | MO
Ddu tién 38 chen thich Sau 46 dp dyng khung niatrén | t3 h neo
gdm P w {triv cép)
10 | Gié trj }n nhét ca tich sé 8 |a. RLvaSL(0,03RL) Anh hudng ubn clia cac doan - - Y -
(RL x 1) cho m3i dogn cAn b. 1,25RL hodic ti trong d4u can, | ¢An vén hanh biing tay hodc - - z -
cling v tai trong danh dinh 14y gi4 trj bé hon. Dinh vj két chu | bang ddng co tai gée néing
cho phép tuong (ng véi mo phia trén v& phia cudi: cAn va doan cAn ngau nhian.
men t3i nay _
11 | T3i trong I1&n nhét rén chan a. RL Tinh trang nguyén ven clia Y - - -
chéng phy kéo dal chén chéng kéo dai va khung z - - -

b. 1,25RL ho#c tai trong dAu cin.

gim

= X —tdi trong do ifip JaL, ¥ - tdi trong danh dinh, Z ~ {4l trang qua tai _
CHO THICH 1: Binh vi két cdu phia trén theo quy dinh trong hd so ki thudt clia nha sdn xudt
CHU THICH 2: Bél v cac két ciu khung gim cho phép céc céiu hinh khae nhau vb két chu phia trén hodic cin thi chi cAn thir vivi cAu hinh gdy ra trang tha ma men %&n nhét,
CHU THICH 3: St dyng abi trong phy néing nhét quy dinh cho két cliu khung gdm.
CHU THICH 4: Néu c6 nhidu Ira chon cho 86i trong 84i véi trang théi md men 1ém nhit thi sir dyng d8i trong nhe nhét quy dinh cho trang thai ndy.

CHU THICH &: Khi hal hodic nhidu ¢n phy duec 14p ildn nhau 08 ting chidu dai két cdu t3 hop cin Sng 13ng, m3i hé thing phil duge thir nghidm nhir cac két ciu nang khiac nhau,
[Ap dyng tiéu chudn ndy cho cin &ng Ing + cin phy (A) va sau 84 cho cin dng idng + clin phy (A) + cin phw (B)).

CHU THICH 6: B4i véi két cu phia trén cho phép céc céu hinh clin $ng 1ng khic nhau thi chi cln thir véi cdu Winh gay ra trang théi md men I6m nhét.
CHU THICH 7: Trong bét ky tnrémg hap nao gié cing khdng dugc tao ra céc dnh huéng o6 loi cho kit qua thir.
CHU THICH 8: Khi nhidu cin dng 3ng vér céc khéc bigt dang ki v k8t cdu hodic hinh dang duc sir dyng trén cing mdt két cdu trén thi phdi thir cho timg cén.
CHU THICH 9: C6 thé b3 qua thir nghigm néu cAn tryc a3 ugre thir & két cdu t3 hep khéc v gia tri RR x RL1&n hon va cling da duge thiz voi e 1 hom & két cu 18 hop khéc.
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TCVN 12162-2:2017

Phylyc D
(tham khdo)

MAu bao cao

Cac d lidu t4i thidu sau day phai dwge ghi vao béo cdo:

a) Trang tiéu d&, gdm:
1) Ngay lap bao céo -

2) Ngay thir nghiém va nhan vién tham gia

3) Mb ta vé cin tryc dwgc thir

4) M@ 13 vén tit vé thiét bi st dyung

5) Ky xac nhdn ring cin fryc a5 dugre thir va dap (ng cac yéu ciu t5i thiéu clia tidu chudn nay

6) Phwong phap thir,

b) Muc luc

c) Tém tét béing van ban két qua thir

d) Bang k& v| trf clia cam bién do bién dang

e) Bidu db tai trong danh dinh nhw da cong bd

) Tém it c4c trang thai thir, dang bang (xem Hinh D,1)

g) Cac bang ké tom tit vé (g suét trong cft {xem Hinh D.2}

h) C4c bdng ké tom tat v& &ng suét (xem Hinh D.3}

M6 den cn fruc Ngay
Th: Cén Can phy T4 | Taitrong | Vitricia
nghiém
gsé Dai, Goéc, |TAmvei, | Dai, | Dtech, | trong. bén, két chu
’ kg (Ib Ibs trén
teor1sey | MV dé m (ft) m (£t} a8 g (bs) | kg (Ibs}) n

Hink D.1 — Miu dién hinh v bang tém tit trang thai thir
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Tém tit ¢bng suét: COT (CAN PHU)) Thir nghiém sé. (theo 150)
Mo den Nggy ______ Trang __ /[
Chuyén vj SLR Chuyén vj SLL
Trang thai
Cam | Khodng ‘ SLL SLR N
bién | cach@én | Se S, khong tai .
min.
sb. chan cén S Sun Sa Sm S Sm
Hinh D.2 — Miu d&ién hinh vé& bang tém tit Gmg suft trong cbt
Tém tt ng sult: TO HQP, HE THONG NEQ, KHUNG GAM___ Thir nghiém sb. {theo 150)
M den Ngay Trang /
Cam s s g Nhdm N
bin S Sz ‘ ' . Sy (g
- {SLL) (SLR) max min.
s6. suét

Hinh D.3 — M3u dién hinh vd bang tém tit img suét
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Phuluc E
{tham kh3o)

Vi dy v& cén tryc dién hinh

Xem cac Hinh E.1 G&n E4.

CHU DAN
1 Cinphy

AV i [ [ FAVAYAY, WAYAYAVAYAY/ YaY, »°

R vy, W,

2 Cén 14p trén thip
3 Thép

Hinh E.1 — Cin tryc banh 18p lap & hop thap-cin va cin phy
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Ther mye tai ligu tham khdo

[1] TCVN 8242-1:2009 (ISO 4306-1:2007), Cédn truc — Tir viemg — Phén 1: Quy djnh chung.
 [2) TCVN 8242-2:2009 (ISO 4306-2:1994), C4n tryc — Tir vymg — Phén 2: Cn truc ti hénh.

[3] 1SO 10721-1, Steel structures — Part 1: Materials and design (Két cdu thép — Phén 1: V§t ligu va
thiét ké).
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