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TCVN 7937-1: 2009

L&i né6i dau

TCVN 7937-1: 2009 hoan toan twong dwong voi ISO 15630-1:2002

TCVN 7937-1: 2009 do Ban ky thuét tiéu chudn quéc gia TCVN/TC 17 Thép
bién soan, Téng cuc Tidu chuln Do lwdng chit lugng d& nghi, B4 Khoa hoc va
Céng nghé cong bé.

TCVN 7937-1: 2009 |2 mét phdn clia TCVN 7937 : 2009. Tiéu chuin nay bao
gdm cac phdnsau:

- TCVN 7937-1: 2008 Thép 1am cdt bé tdng va bé tong dy (ng lyc - Phwong
phap thi- Phdn 1: Thanh, day va sgi lam cét;

- TCVN 7937-2: 2009 Thép lam cbt bé tdng va b téng dy ng Iyc - Phwong
phép thir- Phdn 2: Luéi han;

- TCVN 7937-3: 2009 Thép Iam cét bé tdng va bé tong -dy (mg Iyc - Phwong
phép thir- Phin 3: Thép dy (rng lyc.



TIEUCHUAN QUOC GIA TCVN 7937-1: 2009

Thép 1am c6t bé tong va bé tong dw rng lwe - Phwong phéap thir
Phan 1: Thanh, day va s¢i dung 1am cét thép

Steel for the reinforcement and prestressing of concrete - Test methods -

Part 1: Reinforcing bars, wire rod and wire

1 Phamviap dyng

Tigu chudn ndy qui djnh cac phwong phap thi ding cho thanh, day va si dung lam cét thép cho bé
téng.

2 Tailidu vién din

Cac tai lidu dudi day 1a cin thiét déi véi viéc &p dung tidu chudn nay. Béi véi tai lidu co ghi ndm céng
bé, 4p dung phién ban dugc néu. Déi vdi tai liéu khdng cd ndm céng bd, 4p dung phién ban méi nhét
(k& ca cac sira ddi).

TCVN 197: 2002 (ISO 6892: 1998), VAt lidu kim loai - Thir kéo & nhiét 46 phdng.

TCVN 198: 2008 (ISO 7438:1985), Vat liéu kim loai - Thir uén.

ISO 4965: 1979, Axial load fatigue testing machines — Dynamic force calibration — Strain gauge
technique. (Mdy thir mdi tai trong chidu tryc — Higu chudn luc dong - Ky thuét do ing suél).

ISO 7500-1: 1999, Metallic materials — Verification of static uniaxial testing machines - Part 1:
Tension/compression testing machines = Verification and calibration of the force-measuring system.
(Vat ligu kim loai — Kiém dinh cic méy thir ddng truc tinh — Phén 1: Méy thir kéo/nén ~ Kiém dinh va
higu chudn hé thdng do lyc).
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ISO 9513: 1999, Metallic materials — Calibration of extensometers used in uniaxial testing.(V4t liéu kim

logi — Higu chudn céc gidn ké duoc st dung trong phép thtr mét truc)

ISO/TR 9769:1991, Steel and iron ~ Review of available methods of analysis (Thép va gang - Téng

quan cédc phuong phdp phén tich hién co).

3 Ky hiéu
Xem Bang 1
Bang 1 - Ky higu
Ky higu | Bonvi Y nghia Bidu
a mm | Chiéu cao gan doc 10.3.2; 11.3
am mm | Chiéu cao gan tai diém gitra 10.3.1.2; 11.33
Bmas” mm | Chi¢u cao gan ngang hodc chidu sau rinh I5m I&n nhdt 10.3.1.1
as, mm | Chidu cao trung binh cia phin thir / khi chia mdt gan thanh p phin trén chidu dai o7 [11.3.1
aus mm | Chiéu caa gan tai vj trl mdt phan tr 10.3.1.2; 11.33
P mm | Chidu cao gan tai v tri ba phin tv 10.31.2; 1133
A % DA gian dai phén trm sau khi dirt 51;53
Ag % D9 gian dai phan trim khdng ty I8 tai lyc Iém nhit Fr 53
Aa % D4 gian dai phén tr3m tdng cdng tai lyrc I6n nhét Fm 5
An mm® | Dign tich m3t At ngang danh nghia ciia thanh, day hodic si 842
¢ mm | Buwéc gan ngang hodc buéc ranh I3m 103.3; 11.3
d mm | Buwéng kinh danh nghia cla thanh, day hodc sgi 53,82;8458;11.3
D mm | Buéng kinh gdi ubn trong thi udn hodc uén lal 6.3;7.32
e mm | Khe h& trung binh gitra hai hang gan hodc hai hang ranh 16m k& nhau 1035
f Hz | T4n s gia tai trong thir mai 8.1;84.3
fo - Dign tich ranh 13m trong déi 1
a - Di&n tich gan twong abi 1
Fm N Lirc kéo Iém nhét _ 53
Fe mm’ | Dién tich m&t cit dgc cia mdt vét ranh I6m 1132

F. N | Pham vilyc trong thir méi doc tryc

8.1:8.3;84.2;84.3

Fa mm?® | Dién tich mat cit doc clia mdt gan

1131

Fup N Lic cin trén trong thir méi doe truc 8.1;8.3;8.4.2,84.3
n,m,q,p - Bai lwgng ding trong cdc cdng thire tinh fa, /o, Fava Fe 113
P mm | Budc xoén cla thanh xodn ngudi 103.4;11.3
f mm Khoang cach gitra d4u kep va cac vach gi¢i han chidu dai tinh todn khi do Agrtheo  |5.3
cach thi cdng
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Bang 1 - Ky higu (tidp theo va két thic)

Ky hidu | Bonvj Y nghia pidu
r mm | Khodng cach gilra vj tri dirt va cac vach giéi han chidu dai tinh toan khi do Ay theo |53
céch thi cdng
Ren MPa | Gi¢i han chdy trén 52:5.3
Rm MPa | Giéi han bdn 53
Rz MPa | Giéi han chdy qui wéc tai &) gidn dai khdng ty 12 0,2 % 52,53
a ab Géc nghiéng cla gan ngang 103.7
g ab Géc gila tryc gan ngang hodc rdnh 13m véi tryc cla thanh, ddy hodc soi 10.3.6;11.3
e dd | Goc ubn trong thir ubn hodc ubn lai 6.3;7.3.1 (Hinh 4),
732
é 4% | Goc udn Igi trong thir ubn lai 7.3.1(Hinh 4),7.3.4
A - H& s kinh nghiém trong ¢dng thirc kinh nghiém cla fa v fp 1133
26, MPa | Pham vi thay ddi img suét trong thir mdi tai doc tryc 842
Oirax MPa | (ng sudt Ién nhét trong thir méi tai doc tryc 842
te mm | Phdn chu vi khdng chira gan hodc ranh I6m 10.3.5;11.3.3

CHU THICH : 1 MPa = 1 N/mm®

* Trong mdt sb tidu chudn sdn phdm, thdng sé nay cd thé drgc ky higula h

4 Qui djnh chung vé méu thir

Néu khdng ¢6 thod thuan khac, mu thr sé dugc I4y tir thanh, day hodc soi trong didu kién nguyén
trang.

Néu phai ldy m3u thir tlr cudn, mau thir s& dwoc nén thdng trudce khi tién hanh thir bing phwong phap
uén don gian véi lweng bién dang déo it nhét c6 thé.

Khi phai xdc dinh céac chi tiéu co tinh trong thir kéo hodc thir mdi, miu thlr dwoc phép lam hoa gia
nhan tao (sau khi 4 nin thing néu cé thd), phy thudc vao yéu cu cha tiéu chuin san phdm twong
ng.

CHU THICH: Néu tiéu chudn san phdm khéng qui dinh vige xir Iy héa gia, khi @6 c6 thé dp dung céc bude xir ly
nhw sau: nung ndng mAu thir dén 100 °C, duy tri tai nhiét 49 nay trong véng 1 h *3° min véi pham vi dao déng
nhigt 6 12 £ 10 °C sau d6 14y m&u ra rdi 1am ngudi ty nhién trong khang khi tinh t&i nhiét 9 moi treéng.

Khi xt¥ ly héa gia, cac thdng sb didu kién clia qua trinh xr ly phai dwgc dwa vao trong b4o céo thir.
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5 Thirkéo
5.1 Miuthi

M3u thi phai tuan theo cac qui dinh chung trong didu 4, chidu dai ty do cla miu thi phai a0 cho qua
trinh xac dinh @6 gidn dai phan trm theo 5.3.

Néu cin x4c dinh @9 gisn dai phn trim sau khi dit A, miu thir phai duoc vach diu theo qui dinh trong
didu 8 clia TCVN 197 : 2002.

Néu cAn xac dinh d§ gidn dai phan trim téng cdng tai lyc Ién nhat Ay bing phwong phap thi céng,
phai vach trén miu thlr cac vach cach d&u nhau trén suét chidu dai tw do ( xem Phy lyc H,
TCVN 197 : 2002). Khodng cach gilra céc vach nay sé& 1a 20 mm, 10 mm hodc 15 mm tluy theo dwdng
kinh ctia thanh, day hoéc sgi.

5.2 Thiétbj thir
Thiét bj thir phai duoc kidm tra va hiéu chun theo ISO 7500-1 va cb cip chinh xac téi thidu 1a cp 1.

Néu c6 str dung gi&n ké th gian ké phai dat 8 chinh xac cap 1 (xem ISO 9513) khi ding d8 xac dinh
Ren hodc Ry 2 va dat d§ chinh xac cép 2 (xem ISO 9513) khi diing d8 x4c dinh Ag.

Gian ké dung a8 xac dinh dd gisin dai phin tram tdng cdng tai lwc Ién nhét Ay phéi c6 khodng kep téi
thidu 12 100 mm. Khodng kep cda gi&n ké phai dwoc dwa vao trong bao cdo thir.

5.3 Qui trinh thir

Phép thir kéo phai dugc tién hanh theo TCVN 197 : 2002. Khi phai x4c dinh Rz, néu phin tuyén tinh
clia bidu @b lyc - gian dai khong thé hién rd rang thi phai st dung mét trong hai phwong phap sau

- qui trinh khuyén cdo trong 13.1 ctia TCVN 197 : 2002;

~  phan tuyén tinh clia bidu db lyc-gisn dai s& dwgc xem nhw mét doan thing néi cac diém trén bidu
adtaivitri 0,1 Fnva 0,3 Fp.

Trong trrong hep ¢6 tranh chip thi sé dung phwong phéap the 2.

CHU THICH: Néu d¢ déc cia doan thdng nay sai léch I&n hon 10 % so vé&i gia tri md dun dan héi Iy thuyét, phép
thir 5& bj coi 14 khdng hop [&. _

Néu khéng dugc qui dinh cy thé trong tiéu chudn san phdm tuong tng, thi ding gia trj dién tich mat
cat ngang danh nghia dé tinh céc gié tri curdng a6 (Rex hoc Rz, Rm).

Phép thir cling bj coi la khdng hep & ndu mAu thir bj dirt trong phdn kep hodc tai vj tri cach dau kep
nhé hon 20 mm ho#c d (l4y gia tri 1&n hon).

Néu khéng dugc qui dinh cy thé trong tiéu chun san phdm twong (rng, khi xac dinh dd gidn phn tram
sau khi dizt A, chidu dai tinh toan ban dAu sé 12 5 1An dwing kinh danh nghia d.
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Str dung qui trinh trong TCVN 197 : 2002 d& xac dinh @9 gian dai tdng cdng tai lyc I1&n nhat Ay véi mét
sd thay ddi va bd sung nhw sau:
- néu s dung gin ké a8 xac dinh Ag, gia tri Ay phai dwoc ghi lai trudc khi lyc kéo gidm qué 0,5 %
clia gia trj Iy Ién nhét;
- néu st dung phuong phép thli cng @& do Ay sau khi dit, Ay s& dwoc tinh theo cng thire sau:
Ag = Ay + Rnl 2000

Trong d6 Ag 1a a9 gian dai khdng ty 1& tai lyc I6n nhit. A; s& duec do trén mot chidu dai tinh toan bing
100 mm, ndm céch vi tri dit mét khodng r; c6 gid trj it nhét 1a 50 mm ho3ic 2d (ly gié tri 16m hon). Néu
khodng c4ch r; gitra d3u kep va chidu dai tinh toan ndy nhé hon 20 mm hodc d (l4y gia tri 1&n hon) thi
viéc do A, sé bj coi la khéng hep 1@ (xem Hinh 1);

Trong tréng hep cb tranh chlp, &p dung phwong phap do thi céng.

X 111111 C \

n ¥

CHU THICH :
* Chiéu dai kep
® Chidu dai tinh to4n 100 mm

Hinh 1 - Do A, theo phwong phép thia cong

6 Thi udn

6.1 Miu thr

M3u thir phai tuan theo cac qui dinh chung trong didu 4.

6.2 Thiét bj thir

6.2.1 Trén Hinh 2 mé ta nguyén Iy clia mat thiét bj thi uén.

CHU THICH: Trén Hinh 2 bidu dién géi ubn va tryc 8 xoay con tryc din thi khdng xoay. Tuy nhién clng c6 thé
bd trf tryc dAn xoay con gbi uén holic tryc d& khdng xoay.

6.2.2 Pheép thlr ubn cling cb thé dwoc tién hanh trén thiét bj c6 mét gbi udn va nhidu tryc d& (xem
4.1, TCVN 198 : 2008).



TCVN 7937-1: 2009

6.3 Qui trinh thir

Phép tht ubn duwgc tién hanh trong khodng nhiét a6 tir 10 °C @én 35 °C. MAu thir phdi dugc ubn quanh
gbi ubn.

CHU THICH: Téc @3 udn nén gilr & khodng 60 Us.

Goéc ubn y va dwéng kinh gbi udn D phai tuan theo c4c tiéu chudn sin phim twong tng

€ o

1""'--...

&

CHU DAN :
1 Gbiudn
2 Tryc a8
3 Truc din
Hinh 2 - Nguyén Iy cta thiét bj thir uén

6.4 Danh gia két qua thir
Viéc danh gia két qua thir udn phai tusin theo cAc tidu chudn san phim twong tng.

Trong trwéng hep khéng cd cac yéu cAu cy thd, phép thl dugc coi nhur dat yéu cdu néu trén miu thir
khéng xuét hién cac vét nirt c6 thé nhin thdy bang mét thuéng.

7 Thir ubn lai

7.1 Miu thir

M4u thir phdi tuén theo cac qui dinh chung trong diéu 4.
7.2 Thiét bj thi

7.21 Thiét b uén

Str dung thiét bj uén theo qui dinh trong 6.2,

10
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7.2.2 Thiét bj uén lai

C6 thé sir dung thiét bj ubn trén Hinh 2 @& udn lai. Tuy nhién nén st dung thiét bj ubn lai nhw trinh bay
trén Hinh 3.

Hinh 3 - Vi dy vé thiét bj thir uén lai

7.3 Qui trinh thir

7.3.1 Qui djnh chung

Qui trinh thir uén lai bao gbm 3 budc:
- ubnmiu;

= hda gia nhan tao;

- udnlai.

7.3.2 Ubn miu

Phép thir ubn dugc tién hanh trong khodng nhiét dd tir 10 °C dén 35 °C. M&u thir phéi dwoc uén quanh
gbi ubn,

CHU THICH: Téc @6 ubn nén gir & khodng 60°/s

Géc ubn y va dwdng kinh géi uén D ;;ﬁéi tuan theo cac tiéu chudn san phdm twong tng.

M3u thir s& droc kidm tra ky @& phat hién cc vét nit nhin thAy bng mét thuédng.

7.3.3 Hda gia nhin tao

Nhiét d¢ va thai gian hda gia nhan tao phdi tuan theo céc tiéu chun sin phim twong &ng.

CHU THICH: Néu tiéu chuln san phdm khong qui dinh viéc xi ly héa gia, khi d6 co thé &p dung cac budc xir ly

+1§

nhw sau: nung néng m3u thi dén 100 °C, duy trl tai nhiét 9 nay trong véng 1 h *5” min v&i pham vi dao ddng
nhit @0 1a + 10 °C sau @6 14y m3u ra rdi 1am ngudi ty nhién trong khang khi tinh téi nhiét a9 moi trudng.

1
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7.3.4 Udn lai

Sau khi d3 1am ngudi trong khdng khi tinh xuéng dén nhiét 4o trong khodng tir 10 °C va 35 °C, mAu thir
s& duoc udn nguoc lai d&n géc & theo qui dinh trong tidu chuln sdn phdm twong ing.

CHU THICH: Téc @9 uén lai nén gitr & khoang 60 Us.
7.4 Dénh gia két qua thiv
Viéc danh gi két qua phép thir udn lai sé& dya theo cac yéu cAu cla tiéu chudn san phdm twong img.

Trwdng hop khdng ¢ qui dinh vé& viéc danh gid, m3u thir dugc coi nhw dat yéu cAu néu khdng xuét
hién vét nirt c6 thé nhin thiy dugc bing mét thwéng.

-
J.
[ 4
% < 1b T ————
ey MY
/2 /2
CHU DAN:
1 Gdiudn
2 Mauthlr
* Vitri ban diu

® Vi tri sau thao tdc md ta trong 7.3.2
¢ Vijtrl sau thao tac md té trong 7.3.4

Hinh 4 - So @8 bidu di&n qui trinh thir uén lai

8 Thir méi doc tryc

8.1 Nguyén ly thir

Phép thir méi doc tryc la qua trinh tac dung lén mau thir mdt Iy kéo doc tryc, Irc kéo nady cé gia tri
thay ddi theo chu ky theo dang hinh sin v&i tAn sé khong ddi f trong gidi han dan hdi (xem Hinh 5).

12
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Phép thir dwgc tién hanh cho dén khi m3u thir bj pha huy hoic khi m3u chuwa pha huy nhung da dat toi
mét gi4 tri chu ky gia t&i cho trwdc trong céc tidu chuln san phdm twong (ng.

g 17
a Fo
Thei gian
Hinh 5 - Bidu d chu ky gia tai

8.2 Miuthw
Mu thir phdi tuan theo cic qui dinh chung trong didu 4.

CHU THICH: D¢ thdng cla mau thir dong vai trd quan trong trong thir mdi. D& ¢6 dugc 60 thing dat yéu cau,
nén s dyng may nén chuyén dung.

Céc phuong phap nén thdng mAu (tht cdng, bing may thi nghiém, bing may chuyén dung), néu cé st
dyng, s& phai dugc dwa vao trong bao céo thir.

B& mit phdn ty do clia mAu giira cac phin kep khong dugc phép qua bét ky mét qua trinh xir Iy bé
mat dudi bit ky hinh thirc ndo va cling khéng duoc chira cac gan Ky hiéu. Chidu dai phin ty do téi
thidu phai dat 140 mm hodc 14d, tuy theo gia tri ndo I&n hon.

8.3 Thiét bj thir

May thir méi phai dwgc higu chuln theo ISO 4965. B§ chinh xac phai dat it nhét + 1 %. Mdy thir phai
¢6 kha ndng duy tri gia trj lyc can trén F,, trong pham vi + 2 % cla gia trj lyc qui dinh va gilr dwoc
pham vi lyc F, trong pham vi + 4 % gia tri qui dinh.

8.4 Quitrinh thir
8.4.1 Cac qui djnh v miu thiv

Mu thir phai dwgc kep Ién may thlr sao cho lyc tac dyng Ién mau theo phwong doc truc va khdng
dugc phép xuét hién momen uén doc theo mau thir.

13
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8.4.2 Lyccdntrén F,, va pham vilye F,
Lwc can trén F,, va pham vi lyc F, phai tuan theo cac tiéu chudn sdn phdm terong Gng.

CHU THICH: F,; va F, ¢6 thé tinh toan tir ng suét I6n nhit cme VA pham vi g suét 24, dugc cho trong céc
tigu chudn san phdm nhy sau: :

= Fup= Omax X A

- F=20,xA,

Trong d6 A, Ia dien tich mat cit ngang danh nghta cla thanh, day ho#c sgi.
8.4.3 Do &n djnh lyc va tin sb gia tai

Phép thir phai dwoc tién hanh trong didu kién én dinh vé Iyc can trén F,,, pham vi lwc F, va tAn sé gia
tai f. Trong subt toan b théi gian thir khdng dugc phép cé bt ky mdt gidn doan nao v& chu ky gia tai.
Tuy nhién, vAn cho phép tién hanh tiép tuc tré lai mdt phép thir 3 bj gi4n doan adt ngdt. Mei gian doan
trong qué trinh thir ddu phai dwa vao trong bao c4o thir.

8.4.4 Dém chu ky gia tai
Sé Irong cac chu ky gia tai s& dugc dém toan bd ké tir chu ky gia tai ddy du dAu tién,
8.4.5 Tinsdgiatal

T4n sé cia cac chu ky gia tai phi duoc gitr 8n dinh trong suét phép thir va dwgce gilr nguyén trong mot
loat phép thir. TAn sé gia tai phdi ndm gitra 1 Hz va 200 Hz.

8.4.6 Nhist d thir

Nhi&t do clia m3u thir khdng dugc vurot qué 40 °C trong suét thei gian thir. Néu khdng cb qui dinh gi
khac thi nhiét a6 clia phdng thi nghiém phai dwc duy tri gitea 10 °C va 35 °C. Trong treéng hgp phép
thir dwore tién hanh trong didu kién khéng ché, nhiét 44 cla phong thi nghiém sé 1 (23 £ 5) °C.

8.4.7 Kétthic thir

Phép thir s& két thic trong treéng hep miu thir bj phd huy treére khi dat dugc sé chu ky qui dinh hodc
khi @& dat dwoc sb chu ky yéu cu ma mau chua bj pha huy.

8.4.8 Tinh hep 1§ clia phép thir

Néu mAu thir bj pha huy bén trong phin kep miu hoic trong pham vi 2d k& tir vi trl kep hay pha huy
phét sinh tir mot dic didm clia mAu thir thi phép thir s& bj coi 14 khdng hep 18.

9 Phan tich hoa hece

Thanh phin hoa hoc sé& dwgc xac dinh bing phuong phap phan tich quang phé.

14
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Trong tneéng hop c6 tranh cai vé phwong phap phén tich, khi @6 thanh phin hod hoc s& dugc xac dinh
béing mdt phuong phép thir trong tai dwgre qui dinh bdi mdt trong cac tiéu chudn Quéc té duoc liét ké
trong ISO/TR 9769 : 1991.

10 Do céc djc trrng hinh hoc

10.1 Miu thir

MAu thir phéi tuan theo c4c yéu chu chung trong didu 4.

Chidu dai clia mdu thi phai du dé tién hanh cac phép do theo 10.3.

10.2 Thiét bj do

Céc dic treng hinh hoc sé dugc do bing mét thiét bj co dd phan gidi téi thidu:

— 0,01 mm khi do chidu siu ranh 16m;

I

0,02 mm khi do chidu cao gan ngang ho#c gan doc;

- 0,05 mm khi do khodng hé& gira hai hang gan ho#c ranh I6m;

- 0,5 mm khi do buéc gan (hodc ranh 16m) (xem 10.3.3) hodc khi do buéc xoén cla cac sdn phdm
xodn ngudi (xem 10.3.4);

- 1% khi do géc nghiéng clia gan ngang hodc ranh I6m va tryc doc cla thanh, s@i hodic day hodc khi
do g6c nghiéng clia swdn gin.

10.3 Quitrinh do

10.3.1 Do chidu cao gin ngang hodc d9 siu ranh 1dm

10.3.1.1 Gié tr] I&n nhét a,,,

Chiéu cao gan ngang hoic d¢ sau ranh I3m I&n nhit anm,, 12 gia trj trung binh clia it nhit ba sé do chidu
cao gan hodic do sau ranh 15m riéng 18 trén mt hang gan hodc ranh I16m tai didm cao nhét hodc sau
nhét clia tirng gan ho3c rinh 16m, khong tinh cac gan hodc ranh I6m ky hiéu cla thanh, day hoc soi.

10.3.1.2 Gi4 trj tal mot vi tri cho trwéc
Chidu cao gan ngang hodc chidu sau ranh 16m tai mdt vj tri cho trwée (Vi dy : tai diém mét phan tw,
diém gitra hodic diém ba phin tw véi cac gia trj twong (ng @y, am VA aw) 1a gid trj trung binh cla it
nhét ba sb do chidu cao gan (hodc d9 sau ranh I6m) riéng 1& trén mét hang gan (hodc ranh I16m) tai vi tri
cin do clia tirng gan (hodc ranh 13m), khdng tinh cAc gan (hoc ranh I6m) ky hiéu cla thanh, ddy hodc
sQi.
10.3.2 Chidu cao gan doc (a)
Chiéu cao gan doc (&') 1a gi4 trj trung binh cua It nhét 3 sé do chidu cao tirng gan doc tai ba vj tri khac
nhau.
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10.3.3 Bwéc gan ngang hodc rdnh 16m (c¢)

Buérc gan ngang hodc ranh 16m (c) dugc xac dinh bing cach |4y chidu dai clia khodng do chia cho sé
bwéc gan hodc rénh 16m ¢d trong d6.

Khodng do c6 thé 1a khodng cach tir tim clia mdt gan hodc ranh I6m dén tim cia mét gan hoic rinh
I6m khac trén ciing mt hang, do trén dwdng thdng song song véi truc doc clia san phdm. Khodng do
phdi la:

— it nhét 10 khe hodic g& clia gan giCra cac ranh I6m;
- mdt chidu dai buéc xoén cho cac sén phim can vin ngudi.
10.3.4 Bwéc xoén (P)

Budc xoén (P) clia thanh xoén ngudi 1a gia trj trung binh clia cac sé do khodng cach gira hai diém
tuong tng clia mdt gan doc trén cling mt dweérng thing doc tryc.

10.3.5 Phin chu vi khéng chira gan hoic rinh I13m (Ze)

Phan chu vi khdng chira gan ho3c rénh 16m (Ze;) dwec xac dinh bing tdng cac khe hd trung binh e
gitra cac c3p gan hodc rainh 16m cla hai hang gan ho#c ranh 18m ké nhau tinh cho tirng hang gan. Gia
trj e dwrgc tinh dyra trén téi thiu ba gia trj do.

10.3.6 Gdc nghiéng ctia gén hojc ranh I18m (3)

Géc nghiéng cla gan hodc rénh 16m () 1a gia tri trung binh c4c gia tri géc nghiéng riéng 1€ do trén tirng
hang gan ho#c ranh I6m véi cling mét gée danh nghfa.

10.3.7 Géc nghiéng sweén gén ngang (a)

Géc nghiéng swdn gan ngang (a) |4 gi4 trj trung binh cla cac géc nghiéng riéng I& trén cling mét phia
clia ¢ac gan, dwgce do nhw bidu dién trén Hinh 6, do trén it nhét 14 hai g&n ngang khéac nhau clia mdt
hang, khéng tinh cac gan ky hiéu cia thanh, day hoc si.

11 Xdc dinh dién tich gan ho¥c ranh |6m twong déi (& hodc fa )
11.1 Gidi thigu
Tai trong duworc truyén trong két cAu bé tdng thdng qua lyc bam dinh gika bé tdng va cét thép.

Lyc bam dinh hiéu qua nhét chinh 13 lwc bam dinh do lyc cét sinh ra bdi cc gan ngang hodc rénh I6m
trén bé mit clia thép cét.

Di v&i thép cbt co gan hodc co vét ranh 16m, kha ning bam dinh c6 thé dwoc xac dinh bing céc
phuong phap sau:

— do c4c dic tinh hinh hoc clia gan hoic vét rénh 18m;
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- do lyc tuong tac gitra bé tang va thép cbt béing thi nghiém nhd ho#c thi nghiém uén dam.

T céc sd liéu hinh hoc sé tinh dwoc hé sé bam dinh, cdn dwec goi 12 dién tich gan twong déi (fz) hoic
dién tich ranh 16m twong @i (f).

anlk

M-M

A-A

Hinh 6 - Xac djnh géc nghiéng swén gan « va dién tich mit cit doc Fr
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11.2 Po dac

Viée xéc dinh dign tich gan twong ddi fx hoic dién tich ranh I6m twong @i f» dwoc tién hanh dya trén
cac két qua do dic treng hinh hoc trong didu 10.

11.3 Tinhfz ho{lc fe
11.3.1 Dién tich gin twong déi

Dién tich gan teong déi dwgc tinh theo ¢dng thire sau:

. ZFR”smB,J
f 2_1_ »‘-‘ Bk
R + 8*

nd 43 P

S8 hang tdng thir hai chi 4p dung déi v&i thanh xodn ngudi va khdng nén dwa vao néu gia trj ciia né
vugt qua 30 % gia tri fz tdng cdng.

Trong cdng thire trén:
~ nlasb hang gan ngang cb trén chu vi;
- mIla sé lwgng mit nghiéng trén céc gan ngang khac nhau trong mdt hang;

~ ¢ sb gan doc cla thanh xodn ngudi;

- Fp= i(a,_;m‘) la dién tich mat cat doc clia mdt gan (xem Hinh 6), trong d6 a,, 12 chidu cao trung

=l

binh ctia phan t& thiz i trong mdt gan ngang duwgc chia thanh p phin c6 chidu dai 14 Al
11.3.2 DIién tich ranh I6m twong aéi

Dién tich ranh 16m twong ddi duec tinh theo ¢ng thire sau:

FP',. sinp,
nd Z G

=]
Trong d6 n 1a sé hang ranh 16m.
11.3.3 Céng thirc gidn lwge

Néu cang thire tdng quat trong 11.3.1 va 11.3.2 trén @2y kho 4p dung vi phai dung céc thiét bj dac biét,
c6 thé str dung céng thirc gidn luge.

C6 thé st dung céc cong thire gidn luge nhw sau:
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a) Cdng thire hinh thang:

1 1
Sa=(ay,+a, “‘“m)(ﬂf—ze,)ﬁ+5q¢f

1
fo =(ayq + 8y + 8y, )(rd - Zef) ando

b) Cdng thirc Simpson:

11
—_— a'
rdc PY

fa =(28y, + 8, +283,)(nd - Zer)

1
fo =(2ay, + 8y, +28y,)(nd - zef)-e-x-a;

c) Céng thirc Parabal:

2a 1 .,
sn;c(ud-ZB,Han

fR=

2a,
3nde

fP = (‘.Itd - EE;)
d) Cdng thire kinh nghiém:
a
fr hodcfs = 1\.?”‘

Trong d6:
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- 212 hé sé kinh nghiém thd hién twong quan gitra fz hodic f> va a/c (rng vé&i mét bign dang thanh,

day ho¥c sgi nhét dinh;
— cacgia trj ays, 8m, 8w dUgrc xac dinh theo 10.3.1.2;
-~ Zfva Ze duee xac dinh nhw trong 10.3.5.

11.3.4 Cong thire dung @ tinh fz hodc fo

Cdng thirc diing @& tinh £z ho3c f phai duge dua vao trong bao céo thir.

12 Xdac djnh sai léch khéi lwgng don vj
121 Miu thir

Viéc x4c dinh sai léch khéi lweng don vi phdi dugc tién hanh trén cac mu ¢ cac ddu duoc cit vudng

géc véi tryc.
122 B§ chinh xéc khi do

Chidu dai va khéi lwong clia mAu thlr phai dugce do véi 89 chinh xc téi thidu 1 £ 0,5 %.
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12.3 Qui trinh thi

Phan trdm sai l&ch so v&i khdi legng don vi danh nghla s& 13 89 sai léch gitra khéi leeng don vi thye té
clia mAu thir so v&i khéi lgng don vi danh ngha trong cac tidu chulin sdn phim tuong Gng.

13 Bdo céo thir

Béo céo thir phai bao gdm cac théng tin sau:

a)
b)
c)
d)
e)

f

20

s6 higu ¢da tidu chuln nay;

t&n ctia mAu thir (bao gdm ca dwéng kinh danh nghia ctia thanh, day va sgi );
chiéu dai cia miu thiv;

phép thir a3 tién hanh va cac két qua th twong (ng;

tidu chuln san phdm twong &ng, ndu cb:

moi thdng tin phy lién quan dén mau thi, thiét bj thir va qui trinh thi.




