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L&i néi diu

TCVN 7937-1:2013 thay thé TCVN 79837-1:2008 (ISO 15630-1:2002)

TCVN 7937-1:2013 hoan toan twong duong véi 1ISQ 15630-1:2010

TCVN 7937-1:2013 do Ban k¥ thut tiéu chudn quéc gia TCVN/TC 17 Thép bién
soan, Téng cuc Tiéu chudn Do ludng chét lwgng d& nghj, B Khoa hoc va Céng
nghé cdng bé.

TCVN 7937 (ISO 15630), Thép lam cbt bé téng va bé téng dir ing e - Phuong
phép thir bao gdm céc phdn sau:

- Phén 1: Thanh, ddnh va déy ding lém cét;

- Phén 2: Lw6i han;

- Phén 3: Thép di tmg lyre.
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TIEUCHUANO QUOC GIA TCVN 7937-1: 2013

Thép lam cbt bé tdng va bé tong dw ng lwe - Phwong phap thiy
Phan 1: Thanh, danh va day ding 1am cét

Steel for the reinforcement and prestressing of concrete - Test methods -
Part 1: Reinforcing bars, wire rod and wire

1 Phamviép dyng
Tiéu chudn nay quy dinh cic phwong phép thlr ding cho thanh, danh va day dung lam cbt bé tong.

2 Tailigu vign dén

Céc tai lidu vién din sau rat cin thiét cho viéc ap dung tiéu chuln nay. D&i véi cac tai lidu vién
din cé ghi nim céng bb thl ép dung phién ban dugc néu. Bdi vai cac tai liéu vién dan khdng ghi
nam céng bé thi 4p dung phién ban mé&i nhat, bao gdm ca céc bd sung, slra ddi (néu cd).

TCVN 197 (ISO 6892), Vat liu kim loai = Thiy kéo.

ISO 7500-1, 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 céc may thir déng truc tinh = Phén 1: May thir kéo/nén ~ Kiém djnh va
higu chuén hé théng do lic).

ISO 9513, Metallic materials — Calibration of extensometers used in uniaxial testing (Vat liéu kim loai —
Hidu chudn céc gign ké dugce st dung trong phép thir don tryc).

3 Ky higu
Ky hiéu st dyng trong tiéu chufn nay theo Bang 1.
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Béng 1 - Ky higu

Ky higu | Bonv| ¥ nghia Didu
8 mm | Chidu cao gén doc 10.3.2; 11.3
am mm | Chidu cao gan tai diém gita hoZic chidu sau ranh 15m tai tam 10.3.1.2; 11.3.2; 1142
Bmax mm | Chidu cao gan ngang I6n nhét hodic chidu sau rinh 15m 1ém nhét 10.3.1.1
a1 mm | Chidu cao trung binh clia phin thiz / khi chia mét gan thanh p phin trén chidu dal [11.3.1
Al hodc chidu sau trung binh clia phin thir i khi chia mdt rinh 18m thanh p phin 1144
trén chiéurdng A b
a1 mm | Chidu cao gan tal vi tri mdt phdn trr hodic chidu sau rinh 13m tai vi trl m&t phdntr [10.3.4.2; 11.32;11.4.2
8w mm | Chidu cao gan 13i vi tri ba phn tw ho3ic chidu sau ranh I5m tal vitrf ba phdnte  [103.1.2; 11.32:114.2
A Yo D gian dai sau khi dirt 51,63
Ay % | D gisn dai khong ty I8 tai lyc 16 nhit Fr 53
Ag % D% gisn dai tdng tai lyc Ién nhit Fr, Didus
b mm | Chidu réng gan ngang tai didm gitra hoZic chidu réng ranh I5m 10.3.8
¢ mm | Buéc gan ngang hodc biréc ranh Im 10.3.3; 11.3
d mm | Dudng kinh danh nghfa cla thanh, day hodc dénh 53:82;84.7:11.3
f») mm | Budng kinh gbi uén trong thiét bj thir udn hoc uén lai 63,732
e mm Khe hé trung binh gilra hai hang gan holc hai hang rénh 15m ké& nhau 1035
f Hz | T&n s gia tai trong thir méi doc truc 8.1;843
fe - Dién tich trrong 68i clia ranh 18m Bidu 11
f - Dién tich trong a6i ciia gan Bidu 11
Fen N Lye kéo Ién nhét trong thir kéo 53
Fp mm? | Dién tich m3t c&t doc clia mét ranh I8m 1141
Fr N Pham vi lye trong thir mdi doc tryc 8.1,83,842,843
Fr mm? | Dién tich m&t c&t doc clia mét gan 1131
Fe N Lic cn trén trong thir mdi doc tryc 8.1;8.3;84.2;84.3
1 mm | Chiu dai g3n ngang tai b& mat phan cach rudt gan Hinh 6
n,m,q,p - B3i lrvgng ding trong céc cdng thirc tinh fr, fp, Fr va Fp 11.3;114
P mm | Budc xodn clia thanh xoén ngudi 10.34;11.3
f mm | Khoding cach gitra d4u kep va cac vach giél han chidu dai tinh toén khi do Ay 53
bing phurong phép thi ¢dng
r mm Khodng cach giCra vi trl @irt va cc vach giéi han chidu dai tinh to&n khi Go Ag 53
béng phurong phap thi céng
Rex MPa | Giéihan chay frén 53
Rm MPa | Gi6i han bén 53
Reo2 MPa | Gi&i han chay qui wréc tal dd gisn dai khéng ty 18 0,2 % 52,53




Bang 1 - (Két thiic)
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Ky hidu | Bonvi ¥ nghia Bidy
Sn mm® | Dién tich mat c&t ngang danh nghfa clia thanh, ddnh va day 84.2
ad Géc nghiéng cla gin ngang 103.7
B B dasé Goéc gilra tryc gan ngang hoc ranh 1dm véi tryc clia thanh, day hodc ddnh 10.3.6;11.3
y 4o Géc udn trong thir uén ho3c ubn lai 6.3;7.3.1 (Hinh 4),
732
Al mm | Phin ting thdm cdia chidu dai gan ngang tai mat rudt gan Hinh 6
5 46 | Géc ubn Iai trong thir ubn lai 7.3.1 (Hinh 4), 7.3.4
A - Hé sé kinh nghigm trong cong thirc kinh nghiém clia fr va fp 113.2;11.42
26 MPa | Pham vl thay d8i ng suét trong thir mdi tai doc truc 842
omex | MPa | ng sudt iém nhét trong thir mdi tdi doc tryc 84.2
I mm Phin chu vi khdng chira gan ho3c rinh |dm 10.35,11.3.2;1142

CHU THICH : 1 MPa = 1 N/mim?

* Trong mot s& tidu chuln sdn phdm, thdng sd nay cb thé dwoc ky higu 12 h

4 Quy dinh chung vé miu thir

Néu khdng c6 thod thuan hodic quy dinh khac trong tiéu chudn san phdm, mau thlr phéi dugc lay tir
thanh, day hodc danh trong diéu kién nguyén trang.

Néu phai 1y mAu thir t&r cudn, mau thk phai dugc nn thing trée khi tién hanh thir bang phuong
phap uén don gidn véi lgng bién dang déo it nhét c6 thd.

CHU THICH : Vige nén thiing m3u thir 14 quan trong dbi véi thir kéo va thir méi.
Phwong phap uén thdng mu thir ( bang tay, blng may) phai dwqc chi ra trong béo céo thi.

Khi phai x4c dinh cac chi tiéu co tinh trong thir kéo hodc thlr mdi, miu thir dwgc phép 1am héa gia
nhan tao (sau khi @3 nén thing, néu cé th), phy thudc vao yéu clu cla tiéu chufin san phdm twong
tng.

Néu tieu chudn san pham khang quy dinh viéc x Iy hoa gia, khi 86 cé thé &p dung cac budc xir Iy nhw
sau: nung néng m&u thlr d&n 100 °C, duy tri tai nhiét 4§ nay trong véng 1 h *g° min véi pham vi dao
dong nhiét @3 12 = 10 °C sau d6 Iy mau ra rdi 1am ngudi tw nhién trong khéng khi tinh t&i nhigt 8§ moi
trrdng.

Khi x( 1y héa gia mAu thi¥, c4c thong sé didu kién clia qua trinh x( Iy phai dwrec dwra vao béo cao ther.
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5 Thirkéo
5.1 Miu thir

M3Zu thir phai tuan theo cac quy dinh chung trong Didu 4, chidu dai ty do clia mAu thir phai dU cho qué
trinh xac djnh d$ gidn dai theo 5.3.

Néu xac dinh @9 gian dai sau khi dirt (A) biing phurong phép thii cong, m3u thir phdi dugc vach déu
theo quy djnh trong TCVN 197 (1ISO 6892).

Néu cin xac dinh 86 gian dai tdng tai lize 16n nhét (Ay) bing phwong phép thl cdng, phai vach trén
mAu thir cac vach cach d&u nhau trén subt chidu dai ty do [xem TCVN 197 (ISO 6892)] Khodng cach
gitva cac vach nay phai [a 20 mm, 10 mm ho¥c 5 mm tdy theo dwdng kinh cla thanh, d&y hodc danh.

5.2 Thiétbj thir
Thiét bj the phai duge kidm tra va hiéu chudn theo 1SO 7500-1 va c6 cip chinh xéc téi thidu la cép 1.

N&u c6 sir dung gi&n ké thi gisin ké phai dat @ chinh xac cip 1 (xem 1SO 9513) khi diing 3 x4c dinh
Rpo.2 va dat d$ chinh xéc cAp 2 (xem ISO 9513) khi ding d& xac dinh (Ay).

Gian ké ding @& xac dinh 83 gian dai tdng tai lwc 1én nhét (Ag) phai c6 khodng kep téi thiéu 1a 100 mm.
Khodng kep clia gidn ké phai dwoc dwa vao trong béo cdo thir.

5.3 Tién hanh thir

Thir kéo phai dwgc tién hanh theo TCVN 197 (ISO 6892). Khi phai x4c dinh Ry 2, néu phan tuyén tinh
clia bidu @ Iyc - 3% gidn dai khdng dl 1&n ho3c khéng thé hién 5 rang thi phai st dung mét trong hai
phwong phap sau :

— Tién hanh thir khuyén céo trong TCVN 197 (ISO 6892);

—  PhAn tuyén tinh clia bidu d Iyc- @9 gian dai phai degc xem nhu mét doan thang néi céc diém trén
bidu @b tai vitri 0,2 F,va 0,5 Fo.

Trong trréng hop cb tranh chép thl sé dung phwong phép thir hai.

Néu &6 dbc cia doan thing nay sai l&ch 1&6n hon 10 % so véi gia tri mé dun dan hdi Iy thuyét, phép thir
s& bj coi 1 khéng hep 1&.

Néu khdng dugc quy dinh cy thé trong tiéu chudn sin phdm tuong Gng, phai str dyng gi4 tri dién tich
mit cit ngang danh nghta d8 tinh céc d&c tinh kéo (Ren hodic Rpoz, Ru).

Phép thir cling bj coi la khéng hop 18 néu mau thir bj @it trong phan kep hodc tai vi tri cach d4u kep
nhd hon 20 mm hosc d (ly gié tri 1én hon).

Néu khéng duge quy dinh cy thé trong tiéu chudn san phdm twong tng, khi xac dinh d§ gian dai sau
khi @it A, chidu dai clr ban d4u phéi 12 5 1An dwdng kinh danh nghta d. Trong tnedng hgp ¢6 tranh
chép, A phai dugc xac dinh béing phwong phéap thi céng.
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St dung quy trinh trong TCVN 197 (ISO 6892) d& xac dinh @9 gian dai tdng tai lyc I&n nhat Ag v&i mét
sb thay ddi va bd sung nhw sau;

~ Néu sl dung phrrong phép thii cong dé do Ay sau khi dirt, Ay, phai duwec tinh theo cong thire sau:
Aq = Ag+ R/ 2000 )
Trong d6 A 14 A9 gi&in dai khdng ty 1& tai lye 16 nhét,

A, phdi dugc do trén mét chidu dai cir bing 100 mm cla hai phdn gy dit clia miu the, ndm cach v
tri dit mét khodng r, b gid tri it nhat 1a 50 mm hodc 2d (l4y gia trj 1én hon). Néu khodng cach ry gitra
du kep va chidu dai clr nay nhd hon 20 mm hoc d (l4y gia tri 16n hon) thl viéc do A, sé bj coi la
khdng hgp l&. Xem Hinh 1.

Trong trwdng hop cb tranh chip, sl dung phwrong phép do tha céng.

SRR [0 o

L 2

CHU DAN:
* Chidu dai kep.
b Chidu dai tinh toén 100 mm.

Hinh 1 - Po A, theo phwong phap thd céng

6 Thiruén

6.1 Miuthir

Mau thi phai tuan theo cac quy dinh chung trong Didu 4.

6.2 Thiét bj thir

6.2.4 Phai str dung thiét bj thir uén theo nguyén Iy dwgc mé ta trén Hinh 2.

CHU THICH: Trén Hinh 2 bidu di8n géi udn va tryc d& xoay ¢dn tryc din thi khdng xoay. Tuy nhién cling ¢4 thd bd trl tryc din
xoay con géi uén hodc true & khang xoay.

6.2.2 Tht ubn clng c6 thd duwoc tién hanh trén thiét bj c6 mét gbi udn va nhidu tryc A& [xem
TCVN 198 (ISO 7438)].
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CHU DAN:
1 Gbiubn.
2 Trye 4&.
3 Tryc din,

Hinh 2 - Nguyén Iy ctia thiét b| thiv uén

6.3 Tién hanh thi
Thir ubn e tién hanh trong khodng nhiét 88 tir 10 °C dén 35 °C néu khdng cé thda thuin khéc.

Déi véi thir ubn & nhiét a8 thdp, néu trong thda thuan khéng quy dinh tit c cac didu kién thir, 4p dung
sai léch £ 2 °C ciia nhiét d théa thu&n. M3u thr dwoc ngam trong mbi chét 1am ngudi thei gian dt 4
@am bao dat dwoc nhiét dd quy dinh trén toan bd miu thir (vi dy, It nhét 10 min trong chét Idng hodc it
nh4t 30 min trong chét khi). Thir uén bt diu trong 5 s sau khi I8y ra khdi mdi'ch&t. Thiét bj di chuyén
dugc thibt ké va st dung sao cho nhiét 8 clia mau thir dugc duy tri trong khodng nhiét d¢ quy dinh.

M3u thr phai duoc udn quanh gbi ubn.

Géc udn (») va dwéng kinh géi ubn (D) phai tuan theo céc tiéu chuln sin phdm twong tng.

6.4 Danh gia két qua thir

Viéc danh gia két qua thir udn phai tuan theo cac yéu clu clia c4c tiéu chuéin sdn phdm trong (ng.

Trong trwdng hop khdng cé cdc yéu chu cy thé, phép thir dwoe coi nhwr dat yéu ciu néu trén méu thir
khong xuét hign cdc vét nzt c6 thé nhin thdy bang mét thuwdng.

Vét nit déo bd mit cb thé xuét hién trén gan ho#c ranh 13m va khéng duwgc coi 1a khéng dat. Vét nit
duwoc coi la vét nirt b& mat khi chidu sau clia vét nixt khdng 1én hon chidu rdng clia vét nit.

10
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7 Thirudnlai

7.1 Miu thir

M3u th(¥ phai tuan theo cac quy dinh chung trong Bidu 4.
7.2 Thiét bj thir

7.21 Thiét bj uén

Str dyng thiét bj ubn theo quy dinh trong 6.2.

7.2.2 Thiét bj ubn lai

Cé thé si dung thiét bj uén trén Hinh 2 @& uén Iai. Tuy nhién nén s dung thiét bj udn lai nhw trinh bay
trén Hinh 3.

Hinh 3 - Vi dy vé thiét bj thie ubn lai

7.3 Tién hanh the

7.3.1 Quy djnh chung

Tién hanh thir ubn lai bao gdm 3 budc:

- Ubn miy;

- Héa gia nhan tao;

- Ubn lai.

Tién hanh thi dwgc bidu di&n trén Hinh 4.
7.3.2 Uén miu

Phép thtr ubn dugc tién hanh trong khodng nhiét dd tie 10 °C dén 35 °C. M3u thi phai dugc uén quanh
gbi uén.

Géc udn () va dudng kinh gbi udn (D) phai tuan theo cac tiéu chuln san phdm twong tng.

11
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M3u thir phdi dugc kidm tra ki d& phét hién c4c vét nit nhin thdy bing mét thudng.

s
- b O |
s
'/2 ./2

CHU DAN:
1 Géiubn
2 MA3u thir
* Vj tri ban du
® Vjtrl sau thao tdc mé ta trong 7.3.2
© Vi tri sau thao tdc md td trong 7.3.4
Hinh 4 - So @3 bidu di&n tién hanh thir ubn lai

7.3.3 Hoa gia nhén tao
Nhiét a6 va thdi gian hoa gia nhan tao phéi tuan theo céc tiéu chudn san phdm trong (ng.

Né&u tiéu chuln san pham khéng quy dinh viéc x& |y héa gid, khi d6 c6 thé 4p dung céc didu kién quy
@inh trong Didu 4.

7.3.4 Uébnai

Sau khi @4 |1am ngudi trong khéng khi finh xuéng dén nhiét 88 trong khoang tir 10 °C va 35 °C, miu thir
phai dwgc ubn nguoc lai dén géc & theo quy dinh trong tiéu chudn sdn phim twong Gng.

7.4 Danh gia két qua thir

Viéc danh gia két qua phép thir ubn lai phai duwgc tién hanh theo cac yéu clu clia tiéu chudn san phdm
twong &¢ng.

12
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Trudng hop khdng cb quy dinh v& viéc danh gia, mAu thir dege coi nhu dat yéu chu néu khdng xuét
hién vét nirt cé thd nhin thiy dwoc béing mét thuéng.

Vét nirt ddo bd mit ¢ thd xuAt hién trén gan hodc ranh 18m va khdng dugc coi 1a khéng dat. Vét nit
duoc coi 12 vét nirt bd mat khi chidu sau ctia vét nit khdng 16n hon chidu rong cla vét nit.

8 Thir maidgc truc
8.1 Nguyén ly thir

Phép thlr mdi doc tryc 1a qua trinh tac dung én mau thlr mdt lye kéo doc trye, e kéo nay cé gia tri
thay d3i theo chu ky dang hinh sin v&i tAn sé khang di ftrong gidi han dan héi (xem Hinh 5). Phép thi
dwoc tién hanh cho dén khi mAu thir bj pha huy hodic khi miu tuy chua bj pha huy nhung sé chu @a dat
&1 mot gia tri chu ky gia tai cho trude trong cac tiéu chuln san phim trong ng.

F b W

N
/

S
F.

~

CHU DAN:
F Lyec.
t Thai gian.

Hinh 5 - Bidu a3 chu ky gia tai

8.2 Mau thir

M3Zu thir phi tuéin theo c4c quy dinh chung trong Didu 4. D& nén thing mau thi, c6 thé s dung may
a8 ché tao san phdm.

B& mat phin ty do clia mAu gitra cac phin kep khong duqc phép qua bét ky mdt qué trinh x( Iy be
mit duréi bAt ky hinh thire nao. Chidu dai phan ty do téi thiéu phdi dat 140 mm hodic 14d (tay gia tri nao
I1&n hon).

13
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8.3 Thiét bj thir

M4y ther mdi phai dwgc hidu chudn theo ISO 7500-1. B chinh xac phai dat it nhéat + 1 %. May thi phai
¢b kha nang duy tri gia trj Iwc can trén, Fp, trong pham vi £ 2 % clia gia trj lwe quy dinh va gilr dwec
pham vi Iy, F,, trong pham vi + 4 % gia tri quy dinh.

8.4 Tién hanh thir
8.4.1 Céc quy djnh v& miu thi»

M3u thir phai dugc kep 1én may thlr sao cho e téc dung I1én mau theo phwong doc trye va khong
Guwgc phép xult hién momen uén doc theo mAu thir.

8.4.2 Lwc cén trén (F,p) va pham vi lyc (F)
Lirc c&n trén (F,p) va pham vi e (F;) phai tuan theo cac tiéu chuln san phdm twong tng.

CRU THICH: Fip va F, c6 thé tinh toan tir (g suét I6n nhét (ome:) VA pham vi (rng sudt (24,) dugc cho trong cac
tiéu chun san phdm nhuw sau:

= Fup®™ Ginax X Sn

- F=20,x85,

Trong 86 S, |4 dién tich mét cit ngang danh nghia cla thanh, day hogc danh.
8.4.3 D &n djnh lyc va tin sb gia tai

Phép thir phai durge tién hanh trong didu kién n dinh v& Iy can trén (Fp), pham vi lye (F) va tan sé
gia t3i (). Trong sut toan bd thdi gian thir khdng dwec phép cb bt ki mdt gidn doan ndo v& chu ky
gia t3i. Tuy nhién, vin cho phép tién hanh tiép tuc tr& lai mét phép thir a4 bj gidn doan d4t ngdt. Moi
gian doan trong qué trinh thir d&u phai dwa vao trong béo céo thir.

8.4.4 Dém chu ky gla tai
S8 lgng cac chu ky gia tai phai duge dém toan bd ké tir chu ky gia tai ddy 60 dau tién.
8.4.5 Tin sd gla tai

T4n sb clia c4c chu ky gia tai phai dwoc gil &n dinh trong sudt phép thir va dwoc gitr nguyén trong mét
loat phép thir. TAn sé gia tai phai ndm gitra 1 Hz va 200 Hz.

8.4.6 Nhidt dd thir

Nhiét 3§ clia mAu thir khdng duwgc vt qua 40 °C trong subt thei gian thir. Ndu khéng cé quy dinh
khéc thi nhiét d8 clia phdng thi nghiém phai duere duy tri gitea 10 °C va 35 °C.

8.4.7 Tinh hop 1§ clia phép thir

Néu m&u thi bj pha huy bén trong phin kep miu hosc trong pham vi 2d ké tir vj tri kep hay pha huy
phat sinh tir mdt chd dj thudrng clia mau thir th phép thir & bj coi 1a khéng hep 1§,

14
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9 Phén tich hoa hgc

Thanh phan ho4 hoc phdi dugc x4c dinh bing phirong phép phan tich quang phé.

Trong tredng hop ¢6 tranh chép vé& phwong phép phan tich, thanh phin hod hoc phdi dwgc xac dinh
bing mdt phwong phap thir trong tai dwoc quy dinh trong tiéu chudn quéc gia hodic mét trong cac tiéu
chudin quéc té trong thu myc tai liéu tham khao.

10 Do céc dic treng hinh hoc

10.1 Miu thir

MAu thi phai tuan theo céc yéu ciu chung trong Bidu 4.

Chidu dai clia mAu ther phai dG @& tién hanh céc phép do theo 10.3.

10.2 Thiét bj do

Céc d3c treng hinh hoc phai dwgc do bing mét thiét bj cé a6 phan gidi téi thidu nhuw sau:

0,01 mm khi do chidu cao clia gan ngang hoac clia gan doc va chiéu s&u ranh [6m dbi véi phép do
nhd hon ho3c béng 1 mm;

- 0,02 mm khi do chidu cao cla g4n ngang hodc clia gan doc va chidu sau ranh 16m déi véi phép do
1én hon 1 mm,;

— 0,05 mm khi do khe giCra hai hang gan ngang hodc ranh Idm clGa hai hang gan ngang ho#c hang
ranh 16m lidn ké;

- 0,5 mm khi do budc gan ngang hodc hodc ranh 1dm khi do bwdc gan hogc buwédc ranh [6m (xem
10.3.3) ho#c khi do khodng céch gitra hai didm twong (rng clia buéc gan doc buréc xoén clia cac
san phdm xoén ngudi (xem 10.3.4);

- 1%khi do gé6c nghiéng clia gan ngang hogc ranh 16m va tryc doc clia thanh, danh hodc day hodc khi
do géc nghiéng cla swén gan.

Trong tredng hop cé tranh chép, phai sl dung cic dung cy do doc tnee tiép thdng dyng nhw calip,
thuéc do chidu sau.

10.3 Tién hanh do
10.3.1 Do chidu cao gan ngang hoic chidu siu rinh Idm
10.3.4.1 Gi4 trj 16n nhét amex

Chidu cao gan ngang hodc chidu sau ranh 16m |&n nhit ame durgc xac dinh bang cach I4y gié trj trung
binh cUa it nhit ba s do chidu cao gan ngang hodic chidu sau ranh 16m riéng Ié trén mét hang gan
ho#c ranh 16m tai didm cao nhit hoic sau nhét cla tirng gan ngang hodc ranh 18m, khdng tinh céc gan
ho#c ranh I8m ¢6 ky hidu cla thanh, day ho3c danh.
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10.3.1.2 Gia trj tai mét vj tri cho trrérc

Chidu cao gan ngang hoZc chidu sau ranh 16m tai mét vj tri cho treée (Vi dy : tai gidm mét phén tu,
diém gilea ho#c didm ba phin tw véi cac gia tri twong (rng 8y, 8m va ay) duec xac dinh bing céch Iy
gi4 trj trung binh clia it nhét ba sé do chidu cao gan (hoZc chidu sau rénh I6m) riéng 18 trén mét hang
gan (ho¥c ranh 15m) tai vi trf cin do clia ting gan (hodc ranh 18m), khdng tinh cac g&n (hodc ranh 16m)
ghi ky hiéu clia thanh, day ho#c danh.

10.3.2 Chidu cao gén doc (a)

Chidu cao gan doc (a') 12 gia tri trung binh clia it nhét 3 sé do chidu cao tieng gén doc tai ba v tri khac
nhau.

10.3.3 Bwé&c gan ngang hodc ranh [6m (c)

Buwéc gan ngang hodc ranh 16m (¢) dwge x4c djnh bing cach |4y chidu dai clia khodng do chia cho sb
khe ho#c g& clia gan gitra céc ranh 1dm c6 trong dé.

Khodng do c6 thé 1a khodng céch tir tim clia mét gan ho#c ranh 16m @én tim clia mét gan hodc ranh
I6m khéc trén cling mét hang, do trén dudng thing song song véi truc doc ciia sén phim. Khodng do
phai |a:

— It nhét 10 khe ho3c g& clia gan gilra céc ranh I6m;
— mbt chidu dai brdc xoén cho cac san phdm xoén ngudi.
10.3.4 Bwéc xodn (P)

Buéc xodn (P) clia thanh xon ngudi 12 gia tri trung binh clia cac s6 do khodng cach gilra hai diém
twong (rng clia mét gan doc trén cing mét dwdng thang doc truc.

10.3.5 Phan chu vi khdng chi¥a gén hodc ranh I6m (Ze)

Phan chu vi khong chira gan hodc rinh I8m (Ze) duwec xac dinh bing tdng céc khe h& trung binh e
gitva cac cip g4n hodc rénh I5m clia hai hang gan hodc ranh I6m ké& nhau tinh cho tirng hang gén. Gia
trj e dugc tinh dya trén téi thidu ba gia trj do.

10.3.6 Géc nghiéng ctia gan hogc ranh I6m (8)

Géc nghiéng clia gan hoZc rinh 16m (8) dwec x4c dinh bing cach I4y gi4 trj trung binh cac gié trj goc
nghiéng riéng 1& do trén tirng hang gan hodc ranh I6m v&i cling mét gée danh nghia,

10.3.7 Géc nghiéng swén gén ngang (o)

Géc nghiéng swdn gan ngang (a) 1a gié tri trung binh clia c4c géc nghiéng riéng 1€ trén cling mét phia
clia cac gan, duge do nhy bidu din trén Hinh 6, do trén it nhét 14 hai g&n ngang khac nhau clia mét
hang, khdng tinh c&c gan ky hiéu cla thanh, day hoéc dénh.
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CHU THICH: M3t cit A-A thd hidn m3t chidu phdng clia gan ngang.
Hinh 6 - X4c djnh géc nghiéng swon gan (a) va xéac djnh dién tich mit cdt doc

clia mdt gan (Fg)
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G6c nghiéng cba swdn gan ngang (@) dwec do bang cach x4c dinh dwéng thdng phi hgp nhét gitra
hai diém trén mat swén gan, all xa 38 thé hién géc nghiéng, nhung tranh swén gan tai cac dAu mit cha
day va dinh clia gan nhw vi dy trén Hinh 6.

10.3.8 Chidu rdng ciia gin ngang ho#c chidu réng clia ranh 1dm (b)
Chiéu réng clia gan ngang (b) 12 gia tri trung binh ca ba s do trén ting hang, tai diém gi®a clia gan,
vudng gbc vé&i tryc cla gan. Chi cac gan khéng dwec str dung 1am ky hiéu méi dwge xem xét do.

Chidu réng clia ranh I3m (b) 14 gi4 tri trung binh clia ba sb do trén tirng hang dugc ché tao song song
véi truc doc cha thanh, day ho#c dénh doc theo mdt dwong ngang qua rang 16m tai bd mat cda thanh,
day ho#c danh.

11 Xéac djnh dién tich gan hodc ranh I6m twong dbi (fz hodc f)
11.1 Gi6l thigu
Tai trong dugc truydn trong két chu bé tong théng qua Iy bdm dinh gitra bé téng va cét thép.

Lwc bam dinh higu qua nhét chinh 1 e bdm dinh do Iyc cét sinh ra bdi cc gén ngang hodc ranh I16m
trén ba mat clia thép cbt.

Déi véi thép cbt cb gan hodc cé ranh 16m, kha ndng bam dinh c6 thé dwgc xac dinh béing c4c phirong
phép sau:

— Do cac dic tinh hinh hoc cta gan hoc vét ranh 1dm;
— Do lyc trong tac gitra bé tdng va thép cbt bang thir nghiém nhd hoic thir nghiém uédn dim.

Tt cac sé liéu hinh hoc s& tinh dwgc hé sé bam dinh, con duwec goi 14 dién tich gan teong aéi (fx) hodc
dién tich teong déi clia ranh 18m ().

11.2 Tién hanh do

Viéc xac dinh dién tich twong ddi clia gan fz ho3c dién tich twong déi clia ranh 16m f> dwoc tién hanh
dura trén cac két qua do d3c trung hinh hoc trong Biédu 10.

11.3 Tinh fz hodc f»
11.3.1 Dién tich twong @i clia gan
Dién tich twong d&i clia gan duge tinh theo céng thire sau:

1& .
] & ;Z;Fa.usmﬂu
fR=EZ 4 +? a'*

1=l ¢; k=1

Trong cong thire trén:
~ nlasb hang gan ngang c6 trén chu vi;
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- masblugng mit nghiéng trén cac gan ngang khac nhau trong mét hang;

- g sb gan doc clia thanh xoén ngudi;

- F,= i(a, (Al) la dign tich mt cit doc clia mdt gan (xem Hinh 6), trong d6 a,, 12 chidu cao trung

IC |

binh ciia phin tir thir i trong mdt gan ngang duwoc chia thinh p phin cé chidu dai 1a Al

$6 hang tdng thir hai chi 4p dung d6i véi thanh xoén ngudi va khdng nén dwa vao néu gié ti clia nd
vwrot qua 30 % gid trj fz tdng.

11.3.2 Céng thirc gidn lwgc

Né&u céng thire tdng quét trong 11.3.1 trén ddy khé &p dung vi phai diing c4c thiét bj dic bigt, c6 thé siv
dung cotng thire gidn lwge.

Cé thé st dung céc cdng thire gidn lwgc nhu sau:
a) Coéng thire hinh thang:

1 1
Je=(ay, +a, "‘asu)(mf-ze,-)—c-!-—qa'

b) Céng th&rc Simpson:

1 1 .,
fr =(28y, + 8y + 285 )(“d_ze’)a;?é" 5qa

¢) Cdng thirc Parabol:

2a 1
f - m — . a:
R 3“dc{"d Zea)"' Pq

d) Céng thire kinh nghiém:

Trong d6: A 1a hé s kinh nghig¢m thé hién teong quan giCra fr hodc fp va an/c (rng vé&i mat bién dang
thanh, day hoc danh nhét djnh .

Céc gié trj a8y, 8m, 8w du@c xéc dinh theo 10.3.1.2;

e, dwoe xac dinh nhw trong 10.3.5.
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