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L&i néi dau
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soan, BY Giao thdng vin tai dé nghj, Téng cyc Tiéu chuln do lvdng chét lvgng
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Xuat ban lan 1

Thép thanh dw (rng lwc - Phuong phap thir kéo déng bd

Prestessed steel bars - Test method for pull of synchronic system

1. Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap thir kéo ddng bd dé& danh gia kha nang lam viéc cla
thép thanh dy (*ng Iwc véi cac dai 8¢ sir dung trong két cdu dy rng lyc.

2. Tai liéu vién dan
Céc tai liéu vién d3n sau day 1a can thiét dé bién soan tiéu chuan nay. Déi véi cac tai ligu vién

dan ghi nam céng b thi 4p dung ban dwoc néu. Déi véi céc tai liéu vién dan khdng ghi ndm cdng bd
thi 4p dung phién ban méi nhét, bao gdm ca cac stra ddi, bd sung (néu cd).

ASTM A370-14, Standard Test Methods and Definitions for Mechanical Testing of Steel
Products (Binh nghia va phwrong phap thir tinh chét co Iy clia san phadm thép).

3. Thuat ngir va dinh nghia
Tiéu chudn nay ap dung cac thuét ngi va dinh nghia sau:

3.1. Thép thanh di (rng lyc 12 thanh thép cwdng do cao ¢ gidi han bén kéo téi thidu la 1035 MPa
(150000 Psi) va c6 bé mat dang ren.

3.2. Pai 4c ndi la dai ¢ c6 ren trong dé lién két ren hai thanh thép diy trng Iwc véi nhau.

3.3. Dai éc ham la dai éc co ren trong dé lién két ren dai b¢c voi thanh thép dy (eng Iyc.

4. Ky hiéu
Bang 1 — ky hiéu va tén goi
Ky hiéu Tén goi Bon vi
P, Lic cang kéo tai cAp luc thiét ké kN
Ps Lic kéo dit danh nghia cta thanh thép kN
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s Khodng cach hai d3u dai éc ham (hv) mm
Ly Chuyén vj clia mau thir véi dai c ham 1 mm
Ls Chuyén vj clia mAu thir véi dai éc ham 2 mm
La Chuyén vj cia mAu thir v&i dai éc ndi mm
Ls Do dan dai cia mAu thir mm

5. Thiét bi, dung cu thir nghiém
5.1. Thanh phén thiét bj thir nghiém:

Khung thtr tai, kich cang kéo c6 chi thi Iyc, bs ngudn thiy Iwc, ddng hd ap suét, dyng cy do
chuyén vi.
5.2. Dbi véi thiét b thir nghiém
5.2.1. Thiét bi, dyng cy thir nghiém ddng b, hoat déng tét, cé thang do phl hgp.
5.2.2. Khung thir t3i lam bang thép cwdng do cao phai dam bao do clirng vikng, d6 6n dinh va mirc dé
bién dang cho phép ctia khung thi tdi duy tri khéng virgt qua 1.5% bién dang clia két qua thir
nghiém.
5.2.3. Kich cang kéo phai ¢6 lyc 1am viéc khdng nhd hon 1,25 I4n Iyc kéo yéu cdu 1én nhét ciia mau
thir. Dudng kinh 15 théng tam khéng nhd hon 1,1 14n dwdng kinh danh nghia ctia mau thir. Hanh
trinh 1am viéc khdng nhd hon 1,15 14n hanh trinh kéo cia thir nghiém. Trwedc khi dwa kich vao the
nghiém thi kich phai dwgc kiém dinh, cé chirng chi ma séat. Loai kich thlr nghiém c&n c theo loai va
dwdng kinh mau thi nghiém.

5.2.4. B§ ngudn thuy lyc phai cé 4p suit 1am viéc phi hep vai kich cing kéo, ¢6 khad naing didu chinh
vd cép Iwu legng. B ngudn thly e phdi hoat dong t6t.(Théng thwéng sir dung bom piitong ).

5.2.5. Bdng hd ap suét c6 thang do phit hop, cép chinh xac nhé hon 1,5 MPa hoc trong dwong
va cé chirng chi higéu chuén hop 18.

5.2.6. Dung cu do chuyén vi c6 thé dung ddng hd so ¢6 thang do (0+10) mm va (0+100) mm 6%
phan gidi 0,01 mm hoic dyng cy do khac cé thang do phl hep, cé cdp chinh xac twong dwong
hoac tét hon va cd chirng chi hiéu chuin hop l&.

5.2.7. Céc phy kién khac. BTa truyén tai hai ddu kich phai c6 dwdng kinh 18 phi hgp dwdng kinh
danh nghia cla thanh thép va cé dwdng kinh ngoai phi hop véi kich cang kéo. Dia truyén tai phai c6
@0 cirng va chidu day phi hgp, khdng anh hwdng dén két qua thir nghiém.
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6. Lay mau

6.1. Déi v&i thanh thép dw tpng lrc
Thanh thép di tng e phai dwgc thir nghiém tinh chét co Iy theo tiéu chudn ASTM A370.
GiGi han chay phai dat 80% giéi han bén kéo cda thanh.

D6 gian dai téi thidu sau khi dit phai Ién hon 4% véi chidu dai do béing 20 1an dwdng kinh danh
dinh ctia thanh ( hodic 16n hon 7% véi chidu dai do bing 10 1&n dwdng kinh danh dinh clia thanh).

6.2. D&i voi dal éc di (eng e
Pai éc ndi cac thanh thép phai c6 (rng suét ban kéo Ién hon ng suét bén kéo cia thanh thép.
Pai éc ham cac thanh thép phai c6 trng suét bén kéo I&n hon tng suét bén kéo clia thanh thép.
7. Phwrong phap thir nghiém

7.1. So dd thir nghiém déng bd

Ly
7 1 12 L 14
[ 'on
1
{/ | p
= k= —~ = 5
24 15
px) : ; /
n 17
MW
2 —] *> [ T =
- } —
Hinh 7.1. So dd thir nghiém déng bd thép thanh di (ng Ic véi cac dai d¢
1- Bdng hd do chuyén vj cla dai éc ham1 voi 13- Dai 6c ham 2
thanh thép
2- Pai 6¢c ham 14- Bbng hd do chuyén vj cla dai ¢ ham 2
v&i thanh thép
3-Détr 15- Van mét chiéu
4- Dia truydn tai 16- Loc dueng déu hbi
5- Khung thi nghiém 17- Van an toan ctia dwérng loc diu hbi
6-Thanh thép di¢ &ng Ipc 18- Loc dudng diu cp
7- Bdng hd do chuyén vj clia dai bc nbi véi 19- Thing du
thanh thép
8- Bai éc ndi 20- Bom thiy Iy
9-Dé tr 21- Van tiét leu
10- Béng hd do gian dai cla céc dai bc voi 22- Van an toan téng
thanh thép
11-Kich thiy Iyrc 23- Van phan phéi thiy e
12- DTa truyén tai 24- Bdng hd do ap suét,
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7.2. Tién hanh thir nghiém

7.2.1. Chuén bj thir

M&u thir dwgc cit bang may mai cb twédi nudc dé khdng 1am &nh hwdng téi tinh chét clia mu
thir. Miu thr dwgc cit ra tie mot thép thanh bét ky trong 16 san phdm s dyung cho céng trinh. Trén
subt phan chidu dai cla thép thanh khdng c6 bat ky bién dang co hoc hay x( ly gi khac. Chidu dai
mau thi nghiém mét doan dai 4.5 m.

Hai @ai ¢ ham 13p & hai dAu ngoai clia mau thir. Déi v&i mau thir dung dai ¢ ndi phai néi hai
thép thanh vé&i nhau tredc khi 1dp vao khung thir tai. Khi néi hai thép thanh véi nhau, phai d3m bao

chiéu dai ren Iam viéc trén mdi thép thanh bang mét nira chidu dai dai éc néi.

Sau khi I&p dat xong: kich, mau thir, cac dai 6¢ ham, dai ¢ ndi va dia truyén tai phai ddm bao
ddng tryc.

7.2.2. T&n suét 1dy mau thir nghiém

Sé 14n thlr nghiém clia san phdm trong ciing mdt 16 san phdm cuing loai dwdng kinh thi ¢z 39
t4n thir nghiém lai mét 1an bao gdm thanh thép va cac dai éc.

Néu mau thir khdng dat yéu cdu thi Iy thém 02 miu thir tiép theo. Néu 1 trong 2 mau thir nay
khéng dat y&u ciu thi loai bd.

Chi thich: Tan suét thir nghiém lai 1 mét ndm hodc 200 I4n cdng kéo tiy didu kién nao dén trude.
7.2.3. Yéu cdu thir nghiém

Tién hanh gia tai theo tirng cap lyc véi gia tri: 0,10Px; 0,20Py; 0,40Py; 0,60Py; 0,80P; 1,00 Py;
1,05Py; 1,10Px thdi gian gilr tai tdc dyng Ién hé thdng thlr & mdi cép lyc 1a 2min ghi lai dd dich
chuyén ctia miu thir so véi dai éc ham, dai ¢ ndi, va dan dai tdng cia miu thir. Duy tri va 8n dinh
Iyc tac dyng lén hé théng thir & cép Iyc 1,10Px trong khodng 15min, ghi lai cac gia tri dich chuyén
clia dai 6c ham, dai éc ndi, dd dan dai téng.

Sau khi tién hanh thir nghiém xong & cép lyc 1,10Py tién hanh xa tai v& 0. Thanh thép dugc
thao ra khdi cac dai é¢c ham, dai éc ndi. Quan sat, do dac ghi lai tinh trang ciia thanh thép va cac dai
éc & cép lygc thiét ké 1,10P,. Sau @6 tiép tuc Iap ghép thanh thép va cac dai éc nhw ban d3u thir
nghiém, gia t3i dén khi nao c6 mét chi tiét cia mau thir nghiém bj pha hiy. Ghi lai két qua thu dugc &
lwc pha hiy va pha hiy tai vj tri va chi tiét ndo clia mau thir nghiém.

7.3. Thir chuyén vi dai éc ham

Chuyén vj clia mAu thir so v&i dai ¢ ham durgc do theo tieng cip lirc cing kéo yéu ciu, & cép
lyc 0,10 Py d&t gia tri do ban d3u Los va Loz clia ddng hd so. Bng hd so phai ga 1&p d& cho sb do
chinh xac. Cac cép lic 0,20 Py, 0,40 Py, 0,60 Py, 0,80 Pk, 1,00 Py, 1,05 Py, 1,10 Py 14n Iwot ghi lai gi4
tri chuyén vi cia mau thr so vé&i dai ¢ ham.
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7.4. Thtr chuyén vj dai ¢ néi

Chuyn vj clia mAu thir so véi dai é¢c ndi dwoc tién hanh do theo tirng cép lyc cang kéo yéu
chu. Tai cAp lyc 0,10 Py d4t gia trj do ban ddu Los. Ddng hd so phai g4 18p dé cho sb do chinh xac.
Tai cac cAp lyc 0,20 Py, 0,40 Py, 0,60 Py, 0,80 Py, 1,00 Py, 1,05 Py, 1,10 Py lan luot ghi lai gia tri
chuyén vi ctia mau thir so v&i dai éc nbi.

7.5. Thir 46 dan dai ciia miu thir
Xac dinh gié tri lyc cing kéo Px theo cép lyc thiét ké.
Pc=Py xk (kN)
Trong d6:
k: Hé sb Idy bing 0,7 + 0,8 (tuy theo quy dinh ctia hd so thiét ké cong trinh).
Py : Gid tri lyc kéo dirt danh dinh ctia miu thir nghiém.

Gia ti lpc kéo dén 0,10P;, bit ddu dat gia tri do do dich chuyén. Truéc khi gia tai cp lyc tiép
theo tién hanh do chiéu dai mau thir Lo. Chidu dai mau thir ban ddu L, dwgc tinh bang khoang cach
gitra hai d4u dai ¢ ham.

D6 dich chuyén ciia thép thanh dugc tién hanh do theo tirng cép Iirc cang kéo yéu ciu.. Déng
hé so phai g4 Iap d& cho sb do chinh x4c. Tai cac cép Iyc 0,20 Py, 0,40 Py, 0,60 Py, 0,80 Py, 1,00 Py,
1,05 Py, 1,10 Py 1&n Iwot ghi lai gia tri dd dich chuyén cla thép thanh.

8. Tinh toan
8.1. Do chuyén vj clia cac dai éc d6i véi mau thir
8.1.1. Dai 6¢c ham 1
Li=Li—Lor  (mm)
Trong d6:  Lis 1a chuyén vi & cép lyc thi i clia dai 6¢ ham 1 va thanh thép
Lot 12 chi sb ban d4u ctia ddng hd so do chuyén vij dai c ham 1
8.1.2. Dai ¢ ham 2.
Lo=Liz—Loz (mm)
Trong dé: Liz 14 chuyén vi & cp Ivc thir i clia dai ¢ hdm 2 va thanh thép
Lo2 12 chi sé ban ddu clia ddng hd so do chuyén vj dai éc ham 2
8.1.3. Pai éc néi
Ls=Lis—Los  (mm)
Trong d6: Lia 12 chuy@n vj cUa thanh thép vé&i dai éc néi & cép lyc thir i.

Los 12 chi sé ban ddu ciia ddng hd so do chuyén vj dai éc néi



Phu luc A: Két qua kiém tra dai 6c ham
- (tham khéo) ) .
TEN PON VIQUANLY PHONG THI NGHIEM

TEN PHONG THI NGHIEM - MA SO PHONG THf NGHIEM
Dia chi:

TinhiTP, ngdy

KET QUA KIEM TRA KHA NANG LAM VIEC CUA PAI 6C HAM
FERFORMANCE INSPECTION RESULTS OF STOP NUT

Co quan yéu cau/ Client Yéu cau kiém tra/ Requirement Cong trinh sir dung/ Construction site

Kiém tra kha nang lam viéc cila dai bc
ham / Inspect working performance of stop

et
Loai kich/ Jack model 8a kich/ Jack sin Bom/Pump ©dng hé/ Gauge sin
Thanh thép/ PC bar Pai 6¢ ham/ Srop nut Dai ¢ ndi/ Connecting nut
Ngay nhan/ Received date Ngay kiém tra/ Dare of rest

1.50 DO KIEM TRA/ INSPECTION DIAGRAM

Déng hd do chuyén vi Khung thif Bng hd do chi
1
i 1

= = - — 5
i

\
L
\_Thanh thép Bal & ndif

ngudn thly |

2KET QUA THU NGHIEM/MEASUREMENT RESULT

Phuong tién do/ Means of measure Phuong phép thit/ Calibration of method
ste | Caplud/ :;::! ;i;ﬁ,{:: Ap suit cing P dich chuyén ciia dai &c ham / Slip of stop nut (mm)
No. G::ade of iension force thuc té/Actual
tension force (kN) pressure (MPa)l  paj &c ham 1/ Stop nut 1 Dai &c ham 2 / Stop nus 2

1 0,1Px

2 0,2Px

3 0,4Px

4 0,6Px

5 0,8Px

6 1,0Px

7 1,05Px

8 1,10Px

9 Phi hiy
Két lugin (Conclusion):

TVGS 5 Nha thiu Ngudi kiém tra Phong thi nghiém Pon vi Quan Iy PTN
Consulrant Chi déu tir Owner Contractor ’ Test by Lfbomrzﬁg . é:gnpan_:



Phu lyc B: Két qua kiém tra dai 6¢ nbi
(tham khao)

TEN DON VI QUAN LY PHONG THI NGHIEM

TEN PHONG THIf NGHIEM - MA SO PHONG THI NGHIEM
Dia chi*

Tinh/TP, ngay

KET QUA KIEM TRA KHA NANG LAM VIEC CUA PAI OC NOI
FERFORMANCE INSPECTION RESULTS OF CONNECTING NUT

Co quan yéu cau/ Client Yéu cdu kiém tra/ Requirement Céng trinh sir dung/ Construction site

Kiém tra kha ning 13m viéc ctia dai é¢ ndi
[ Inspect working performance of connecting

nut
Loai kich/ Jack model 86 kich/ Jack sin Bom/Pump béng hd/ Gauge sin
Thanh thép/ PC bar Dai 6¢ ham/ Stop nut Dai 6¢ néi/ Connecting nut
Ngay nhan/ Received date “Ngay kiém tra/ Date of test

1.80 PO KIEM TRA/ INSPECTION DIAGRAM

2.KET QUA THU NGHIEM/MEASUREMENT RESULT

Phuong tién do/ Means of measure Phuong phép thi/ Calibration of method
Sit g,s,'p luc/ ;‘5 ;iﬁg:: Ap sust cing Do dich chuyén cia dai &c ndi/ Slip of connecting nut (mm)
rade of ; thuc t&fAcrual
No. tension force tension force ressure (MPa)| Dai 8cnéi / .
(kN) P connecting nut Ghi chii / Remarks

1 0,1Px

2 0,2Px

3 0,4Px

4 0,6Px

5 08Pk

6 1,0Px

7 1,05Px

8 1,10Px

9 | Phé hiay

Két ludin (Conclusion):

TVGS 5 Nha thiu Nguti kiém tra Phong thi nghiém  Pon vi Quan ly PTN
Consultant Chti; fin Ut Owrer Contracior Test by Laboratory Company



Phu luc C: Két qua kiém tra déng bd hé théng
(tham khao) )
TEN DON VI QUAN LY PHONG THI NGHIEM

TEN PHONG THf NGHIEM - MA SO PHONG THI NGHIEM
Dia chi:

Tinh/TP, ngay
KET QUA KIEM TRA KHA NANG LAM VIEC PONG BO
CUA HE THONG THIET BI PAI OC HAM, PAI OC NOI VA THEP THANH

TEST RESULTS THE ABILITY TO SYNCHRONIZATION WORK OF THE SYSTEM

Co quan yéu ciu/ Client Yéu ciu kiém tra/ Requirement Cong trinh sir dung/ Construction site

Xic dinh kha nang lam viéc cia thanh
thép/ Determine the working performance

PC bar
Loai kich/ Jack model S4 kich/ Jack sin Bom/Pump Pédng hé/ Gauge sin
Thanh thép/ PC bar Dai dc ham/ Stop nut Pai &¢ ndi/ Connecting nut
Ngay nhan/ Received date Ngay kiém tra/ Date of test

1.S0 PO KIEM TRA/ INSPECTION D!;QGR;W
q : Khung thir Bdng b do chuyén vi

2 KET QUA THU NGHIEM/MEASUREMENT RESULTS (Chiéu dai thanh thép/Length of PC bar:

Phuong ti¢n do/ Means of measure Phuong phép thir/ Calibration of method

Cip luc/ Luc cing yéu Ap sust cang kéo thuc t&/ Do dan dai téng/ Ghi chi/
Stt | Grade of tension | cAu/ Required Actual pressure (MPa) Actual elongarion

Remarks
force Jorce (KN) Kich / Jack (mm)

§

0,1Px Bdt ddu do ddn ddi

0,2Px
0,4Px
0,6Pk
0,8Px
1,0Px
1,05Px
1,10Px

COI~diOnN LNl LIIDD:

o

Ph4 hiy

Két ludn (Conclusion):

TVGS Chu diu tu Nha théu Ngudi kiém tra Phong thi nghi#m  Pon vi Quan I PTN
Consultant Owner Contractor Test by Laboratory Company



