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1. Téng quan vé keo cay thép/bu 16ng RE 100
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Théng s6 ki thuat cta keo cay thép RE 100

a. Kiéu dang dong géi va dung tich keo tai Viét Nam: 500ml|

b. ng suét dinh bam cua keo (N/mm2) trong chirng chi ETA-15/0883

Bond strength in NNmm? according to ETA — 15/0883 for good bond conditions
for hammer drilling, compressed air drilling and diamond coring dry

Concrete class
Rebar [mm]
C12M15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
8 -32 1,6 20 23 27 3.0 34 3.7 4.0 43
34 1,6 20 23 26 29 3,3 3.6 3,9 42
36 1,5 1,9 22 26 29 3,3 36 3.8 4.1
40 1,5 1,8 21 25 28 3.1 3.4 3,7 40
For all other bond condiions multiply the values by 0.7.
c. Théng sbé I&p dat chung
Anchor- size 8 10 | 12 | ¢14 | $16 | ¢20 | 25 | ¢26 | $28 | ¢$30 | ¢32
Typical embedment depth [mm] | 80 90 110 | 125 | 125 | 170 | 210 | 230 | 270 | 285 | 300
Base material thickness [mm] | 110 | 120 | 140 | 161 | 165 | 220 | 274 | 294 | 340 | 359 | 380
Recommended loads ?
Anchor- size B500 B | 98 | 910 | 912 | 914 | 916 | 920 | 25 | ¢25 | 928 | 930 | $32
Non-cracked concrete
Tensile Nra [kN] 96 | 13,5197 | 224 | 240 | 38,1 | 52,3 | 59,9 | 76,2 | 82,6 | 89,3
Shear Vra 80 | 126 | 17,7 | 240 | 314 | 491 | 771 | 83,4 | 96,6 |110,9|126,3
Cracked concrete
Tensile Nra [kN] - 6,7 99 122|139 | 218 | 337 | 351|444 | 502 | 564
Shear Vra - 126 | 17,7 | 240 | 27,8 | 436 | 67,3 | 70,3 | 88,9 |100,5|112,8
a) With overall partial safety factor for action y=1.4. The partial safety factors for action depend on the type of loading and shall be taken from

national regulations.

Anchor size @8 | @10 @12 214 | @16 | @20 | @25 | @26 | @28 | @30 | @32
Nominal diameter of 10/ | 127/ 24/ | 30/
drill bit do [mm] 129 | 142 142 | 162 | 18 | 20 55a) | 322) 32 35 37 | 40
Effective anchorage het.mi [mm]| 60 | 60 | 70 | 70 | 75 | 80 90 | 100 | 104 | 112 | 120 | 128
and drill hole depth
range eftma [mm]| 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base _ her + 30 mm
material thickness ™" [MM] =100 mm her + 2 do
Minimum spacing smn [mm]| 40 | 50 | 60 | 60 | 70 | 80 | 100 | 125 | 130 | 140 | 150 | 160
Minimum edge Ccmn [mm]| 40 | 50 | 60 | 60 | 70 | 80 | 100 | 125 | 130 | 140 | 150 | 160
Critical spacing for
splitting failure Seiso [mm] 2 Casp
h/h,1 ]

Critical edge 1,0 - her forh/herz 2,0 20
distance for splitting cersp  [mm]) 4,6 hes-1,8h for2,0>h/he>1,3 13
failure ©

2,26 her forh/her<1,3 roh aoen. e
Critical spacing for
concrete cone failure SN [MMI 2 Carn
Critical edge
distance for concrete cern  [mm] 1,5 her
cone failure 9
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Chiéu sau neo tam tinh vé&i thép c6 fyk = 500 N/mm?, bé tdng C25/30, diéu kién bam dinh tét

Pre-calculated values" — anchorage length

Rebar yield strength fx=500 N/mm?, concrete C25/30, good bond conditions

Anchorage Design Maortar Anchorage Design Mortar
length value wvolume® length value volume?
Rebarsize | | [mm] Nea [KN] Vi [ml] lea [mm] New [KN] Vi [mi]
o=ar=ay=ms=ug=1,0 or=ey=ae=1,0 ooor og=0,T
183 28,2 28 193 ar.4 28
418 3440 46,1 48 2810 4.3 38
480 86,5 a7 37a 7.7 50
644 BT .4 a7 4509 ar.4 g1
217 A3 1 33 217 47,3 33
418 380 58 aF 310 a7 .8 47
540 B24 a1 410 20,4 a2
7246 110,86 108 5072 110,86 Ll
242 411 51 242 58.8 51
420 380 86,2 83 3540 84.8 74
550 B33 117 4840 111,56 o8
805, 2 138,56 171 563.6 138,56 120
2648 485 78 2648 70,8 75
422 410 TE.5 118 380 101.3 107
580 104.5 158 5040 133.3 141
885, T 185,3 250 620 185,3 175
280 it 122 2840 84,3 122
430 87,5 182 420 122, 177
$24 - - -
580 114 234 550 g 232
366 2 198, 7 4048 L 188.7 284
302 04 114 302 a1.5 114
425 430 81,2 162 430 130,3 162
570 1208 214 570 1727 214
1006 4 213.4 378 7045 2134 285
350 831 145 338 1147 140
428 505 141,3 247 4810 162.8 200
875 207.8 364 G35 215,56 264
11272 2677 458 T84 267.T 328
374 g5.2 1685 374 138 185
430 835 161.8 281 hZ28 181.8 233
B35 2378 413 Tioo 254.5 309
1207, 7 3073 534 B45 4 307.3 ar4
400 108,58 217 400 1556.1 217
432 ga0 1846 2542 AE0 2248 315
1000 2714 543 800 310.2 434
12882 4a T gag 901.8 3487 480
450 1323 JB7 440 184.8 78
438 TES 225 858 G40 288.8 551
1125 330.8 058 a00 37eA 774
15050 442 8 1295 10535 442 8 o7
A00 167.1 520 425 217.7 505
540 850 287 284 Tioo 3142 728
1000 3142 1040 aan 444 3 1030
17359,1 o464 1810 1217 4 5444 1267
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1) Gia tri twong &ng v&i chidu sau neo téi thiéu. Gia tri lwc Ién nhat tng véi “diéu kién bam dinh tét”
dwoc mo ta trong EN 1992-1-1. Vé&i tat cd cac diéu kién khac thi nhan véi hé s6 0.7

*1,2%(dy>d2)=m=lb/4”

2) Thé tich keo twong trng v&i cong thire béng phwong phap khoan bua.

d. Thoi gian thao tac va dong két cia keo
Table B3: Maximum working time, initial curing time and minimum curing time"

Temperature in the base Maximum wuzrking time| Initial curing time |Minimum curing time
material T o touredini e

+6°C to  9°C 2 hours 18 hours 72 hours
+10°C to 14°C 1,5 hours 12 hours 48 hours
+15°C  to  19°C 30 min 8 hours 24 hours
+20°C  to 24°C 25 min 6 hours 12 hours
+25°C to 29°C 20 min 5 hours 10 hours
+30°C  to 38°C 12 min 4 hours 8 hours

+40°C 12 min 2 hours 4 hours

1) The curing time data are valid for dry base material only.

In wet base material the curing times must be doubled
2) The temperature of the foil pack must be between +5 "C and +40 °C during use.
3) After toreini has elapsed preperation work may continue

3. Quy trinh thi céng
DPé& dam bao phat huy hét kha nang lam viéc ctia keo RE 100 trong qua trinh |am viéc sau
nay, thi nha thau thi cdng can phai thyc hién theo cac bwéc sau day:

Yéu cau an toan

Xem ky Théng tin vat liéu an toan (MSDS) trwéc khi stedung

dé c6 bién phap thi cong dung dan va an toan.

Phai trang bi ky v&i mat kinh va gang tay khi tiép xuc Hilti

HIT-RE-100

Lwu y: Quan sat ky hwéng dan thi cong cta nha san xuat dinh kém trong méi goéi san
pham

Bwéc 1: Khoan tao 16 bang nhiéu cach nhw sau

Khoan bda: Khoan tao 16 theo dung dwéng kinh
16 khoan yéu cau

Hoac Khoan bang miii khoan hut bui cta Hilti

Hoac Khoan rut 16i va tao nham 16 khoan
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do

Do va kiém tra |&p beton bao vé
C drill = Co + do/2

-

Hoac c6 thé dung thiét bi hé tro' khoan cua Hilti
HIT-BH dé dam bao 16 khoan song song vé&i mép
beton

Bwérc 2: Vé sinh 16 khoan

Vé sinh tha cong bang bom tay va chéi:

4-4-4

2.1 Théi 4 1an hoac hon tir day 16 khoan t&i khi
khéng thay bui bay nguoc ra

Dung chéi vé sinh 4 lan bang cach kéo manh
chdi tir day 16 khoan ra ngoai miéng 16. Pwdng
kinh chéi >= dwédrng kinh 16 khoan

Théi lai 4 1an hoac hon t&i khi khdng thay bui
bay ngwoc ra miéng 16 khoan

2

2.1 Thdi 2 1An hoac hon tir day I8 khoan toi khi
khéng thay bui bay ngworc ra

Dung chéi vé sinh 2 lan bang cach kéo manh
chdi tr day 16 khoan ra ngoai miéng 16. Pwong
kinh chéi >= dwérng kinh 16 khoan

Théi lai 2 lan hodc hon téi khi khong thay bui
bay ngwoc ra miéng 16 khoan
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Vé sinh 16 khoan rut |8i

[ 2x 2.1 Xijt 2 1an ho&c hon tir day 16 khoan t&i khi
&g‘—"{r nwéc sach chay nguoc ra

. Dung chéi vé sinh 2 1an bang cach kéo manh
chdi tir day 16 khoan ra ngoai miéng 16. Puwdng
kinh chdi >= dwdng kinh 16 khoan

@ } Xit lai 2 1an hoac hon téi khi nwéc sach chay
ngwoc ra miéng 16 khoan

Bwéc 3: Chuan bj cét thép

mﬂmmm Trwéc khi ste dung, thép phai dwoc kiém tra |a kho réo

va khéng bi dinh dau mé, xang hoac cac dung mdi hoa

| © "

. £ . A .
( - Panh dau chiéu sau chon trén thanh thép lv
ly

Bwéc 4: Chuan bi bom keo

Gan go6i keo vao éng I6ng nhe nhang theo chiéu huwéng
= {5 = - dan, khéng tac dong 1én dau ctia goi keo hoac chinh sira
vOi tron keo.

Keo tw ddong bom ra khi bép co vai lan. Sau khi keo
chay ra dau voi, s6 1an bép cod dau tién sé phai b dé
dam béo keo duoc trén déu dwoc ghi chi nhw sau:

e V&igo6i 500ml, bé 4 co dau tién
e V&ig6i 330ml, bd 3 co dau tién
e V&ig6i 1400ml, bd 65ml dau tién
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Bwéc 5: Bom keo vao 16 khoan c6 chiéu sau nhé hon 250 mm (khdng phai 16 khoan
ngwoc tran)

Bat dau bop co bom keo khi mii voi dung day mii khoan, tw to
rat voi ra theo méi lan bop cd bom keo.

V&i lwong keo 1ap day wéc chirng 2/3 16 khoan dé dam bao keo
dwoc dién day gitra thép va 16 khoan.

Sau khi bom xong, nha co sting dé& keo khéng tiép tuc bj day ra
ngoai.

Bom keo vé&i 16 khoan c6 chiéu sau hon 250 mm hoac 16 khoan ngwoc tran

SR R R Lap voi trén HIT-RE-M, ong ndi dai va dau nén HIT-SZ.
EDD-V#&--DEE-DE\

HIT-VL )/ . £ , A . x s Leh A i e
Panh dau mirc keo can thiét Im va chiéu sau 16 khoan Iv v&i wéc
HIT-RE-M R
-ﬁ chirng Im=1/3Iv

Cong thtre tinh toan chinh xac la
=l - (1,2 - (6°/ dg”) - 0,2)

required mortar level

Vé&i hang muc khoan ngworc tran, céng cu hé tro can thiét 1a
éng nbi dai va dau nén HIT-SZ.

« Gan voi tron, 6ng nbi dai va dau nén co kich thwéc quy dinh
nhw yéu cau.

« DAy dau nén t&i day 16 khoan va bat dau bom keo.

e Chay 6ng nbi dai nén dat hwéng vudn goc 16 khoan, Iic bom
keo, 6ng sé tw dong day ra bang ap suét keo trong 16 khoan.

Day nhe va xoay thanh thép t&i khi méc danh dau chén cla thanh
V2 vavavaravari) 1W7m771]) thép béng bé mét beton.

/‘” @ V&i 16 khoan ngwoc tran, phai cé bién phap hing keo roi ra ngoai,
[[Hﬁ ném thanh thép va dung bd céng cu hd troe cta Hilti.

o
(=%
77171

TIZIZIZIZ 171217171
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Sau khi I&p dat cbt thép, khodng hé gitra thanh thép va 16 khoan phai
G dwoc dién day keo:

I eChiéu sau chdn cta thanh thép bang bé mat beton.

eLuong keo dw thira ngap mdc danh dau chiéu sau chén trén thanh

Wr 1 thép

Quan sét thoi gian keo lam viéc t work c6 gia tri thay dbi thuy theo vat
liéu nén. Trong thdi gian nay, vi tri thép cé thé dwoc diéu chinh nhe.

[aaaaaaad,

NV PP VaVATATAVAVAVA| (PAVAVAVAVAVAVATa]

Sau thoi gian dong két t cure, c6 thé gia toan bo tai thiét ké 1én cbt thép.

4. Thiét bi kéo tai tai cong trwéng
Hién nay HILTI Viét Nam dwoc trang bi ddy du cac thiét bi nham phuc vu cho cong tac kéo tai tai
cong trwdng. CAc thiét bj hién nay cta HILTI Viét Nam bao gém:
a. Kich thay lwc 60T cha hdng Enerpac c6 thé kéo thép 1én dén @32 (H1)
b. Kich thiy lwc 30T cla hang Enerpac c6 thé kéo thép 1én dén @25 (H2)
c. Kich thay lwc 20T cta hang Enerpac cé thé kép thép lén dén @20 (H3)
d. DPG-100 (10T) hodc HAT-28 ctia HILTI diing dén kéo bulong. (H4)

Thei gian kiém dinh cda tat ca cac thiét bj trén 1a 1 nam mét 1an, do cac trung tdm uy tin hang dau
Viét Nam hién nay nhv Quatest 3, Quatest 1 danh gia va xac nhan dé chinh xac cta thiét bj. HILTI
Sé cung cap day du cac chirng nhan cla cac té chirc trén khi tién hanh kéo tai tai cong trwong hodc
khi khach hang yéu cau.
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5. Quy trinh kéo tai tai cong trwong

Phwong phap thir BS 8539:2012

a. Gia tai tlr tir mau thir nghiém cho dén khi dat cwérng d6 thiét ké clia mau khoan céy, gilv
trong khoang 2 -5 phut d& quan sat va danh gia. Ghi nhan lyc nhé dat dwoc I&n nhat.

b. Tan suét thir nghiém mau khi thi cdng dai tra la 2.5% va it nhat 1a 03 mau thlr nghiém trén
téng s cot thép hodc bu long duoc khoan cay tai hang muc cong trinh.

c. Néu mau thir khoéng dat trong khi thtr nghiém, sé lwong cbt thép hodc bu long dwoc khuyén
cdo thir nghiém la 5% va it nhat 06 mau. Néu tan suét khong dat hon 1 1an, tién hanh thiy
nghiém cho toan b6 cbt thép hoéc bu long con lai.

Thao tac khi lam thir nghiém

a. Lap 6ng xi lanh vao cbt thép hodc bu 16ng can thir nghiém lwc nhé. Dung ném gai hodc
dng ren trong cb dinh xi lanh va cbt thép (ho&c bu I&ng).
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b. Tra kim ddng hd vé vach chia 0. Sau d6 déng van ap suét trén xi lanh.

c. Xac dinh lwc nhé téi han thir nghiém, theo khuyén céo tlr nha san xuét hodc tir yéu
cau cla dy an hoac tir tw van thiét ké. Khuyén céo khéng thuc hién kéo dit thép vi ly
do an toan, trtr khi muc dich thi nghiém khac.

d. Bom ti tir cho dén khi kim déng hé chi ding lwc yéu cau.

e. Gilr kim ddng hd tai vi tri lwc can do trong khodng ttr 2 - 5 phut, cho dén khi kim drng
yén hoan toan.

f.  Doc gia tri thé hién trén déng hd. Ghi gia tri dat dwoc vao Bién Ban Thir Nghiém.

g. Kiém tra hinh dang méi lién két gitra thép, bu 16ng - keo - bé téng cé bi pha hay hay
khong.

h. L&p lai tht nghiém trén d6i véi cac cbt thép hoac bu 16ng con lai.
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