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FYFE

Tyl FIRAWFLLP Byane

Tyfo= SEH-51A Composite

DESCRIPTION

The Ty® BEH-S1A Composiie |5 an 10T
ER-2103 listerd matersl comprised of Tyo®
B Epoxy and Tyfo® BEH-51A reinfarcing
fabric. Tylo® BEH-S1A |5 a ousiom weave,
wuni-drectional glass fabric wsed In e Tydo®
Fibrwrap® Sysbesn. The glass maierlal 1s
orfsntated | fhe 0° direcion wit addHional

yelow glass coms fbers ab S0F. The Tyio® 5
Epomy 15 aibwo-component apoony mairiy maberisl

LISE

Tyfa® SEH-S1A Fatric ks combined with Tylo®
epory material o &id strenglh and declity o
bridges, telidings, and ofher sruciunes.

ADVANTAGES

" ICCES ESR-HMI3 Ished product

" Component of UL lsked, fine-raied assemibly

" MEF'ANS] Siandard £1 Isied product for
drinking weaber syrimmes

" Good high & low femperatuns propertes

* Long working Hre

" High slongabon

= Amiblent cure

" 100% solvent-fres

* Fols can be out to desined widhs priorio
shipping

CONVERAGE

For typical applicalions approvimalsy £2.6m7
surface ares Wit 3 1o 4 units of Tylo® 5 Epoxy
and 1 roll of Tyfo® BEH-514 Fabric wihen used
with the Tyfo™ Bahirsior. Comsumoion may vary
depending on surface, Emperaioee spplcators
EpETENCE.

PACKAGING

Crder Tyfo® 8 Epoxy In pre-measured uniis
comprised of Component A& (bucket weighing
12.23kg} and Component B {bucket wasighing
4 22%g). Order Tylo® BEH-51A Fateic In 1.37m
E4E.Tm rols. Typlcally shipsin 305mm x 230mm
¥ 182Emm boxes.

EPCEY MIDC RATIO

100D component A fo 420 component B by
wolome. | 900 componiamt A o 34 5 component
B by meght ]

SHELF LIFE

Epoxy -t pears inoorginal, unopensd and
propery sored conainers.

Fatric - ban years In proper siorsge condlions.

ETORAGE CONDITHIME

Enore epoxy ot £0° to 50° F (4% bo 32° CL
Awold freezing. Sfore rolls fiaf not on ends,
at femperalunes bedow 1000 F [38* G Asold
moisiure and waker contaminalion.

511 Tyfo™ SEH-MA ELUROPE

using Tyfo® S Epoxy

TYPICAL DRY FIBER PROFERTIES
PROFERTY TYFICAL TEET WALUE
Tensike Srength 470,000 pal (3.24 GFRa)
Tensde Modulus 0.5 ¥ 10% psl {724 GPa)
LUEmab= Elongaton 4.5%
Dersly D092 Esin? (2 55 ghom)
Minkmum weight per sg. vy 27 o {35 i)

COMPCSITE GROSS LAMINATE PROPERTIES

AETM THPICAL DESIGN
PROPERTY METHOD  TEST VALUE VALUE
UEmate t=nslle sTengh In D30E9 B3400psl (575MFa)  66.720 pal (450 MFa)
primary fer cieection [4.17 KpAn. wid) {33 KipAn. wiot)
Eicngation af break [SEREE) 3% 1.76%
379 x 10°psl 303 x 10" psl
Tensile Moduus Dams {26.1 GPE) {205 GPa)
Lmmate t=nsiie sTeng® 50 3,750 psl 3,000 psl
degrees o primary fiser Dams (258 MP3) (207 MP3)
Waminal Lamnate Thickness 0.05 In. {1.3mm) 0.05 In. {1.3mm)
S s e AL 440 g et guiss v W | sy ulighdy Corteer Pyl Ca LLC g wenia
p v o
EPOXY MATERIAL PROPERTIES
Curing Schedule 72 hours post cure af 180° F (50° C.
ASTM TYFICAL
PROPERTY METHOD TERT VALUE®
T, 4065 1B F {B2*C)
D38 10,500 pat
Tersie Siength! Type 1 {724 MFa)
D38 451,000 psi
Terrsie Moduhus Type 1 [3.18 GFa}
D38
Elongaiion Percent Type 1 S0%
17.500 psi
Fieural Sirengih o7E0 [123.4 WPz}
452,000 psi
Fiexural Modulus C7a0 3.12 GFa}

* Toadngirpmesirs: TP G0 Croashendapmst 050 (idrwmimin Srips lnsry SHE0085 - 30 kpu
T A —p——

CERTIFICATE OF COMPLIANCE

" Wl be suppled upon request, compielz
with shalx and fegersl packaging lows
with opy of labeds used.

" Maierial safety data shesis will = supplsd
L0 neguesst.

" Possesses D% V.OLC. level



HCW TO LSE
THE TYFe & COMPOSITE §YSTEM

DESIGH

The Tyfio® Flrwrap® Sysiem shall be designed b
mest speciic desion oritera. The orfiests for sach
progiect ks ciciabed by the enginesr of recond and
amy refevant bulkdng oodes andior Quideines.
The design should be bassd on the allowabis
sirain for mach type of applcation and the design
maduius of T malerial. The Fyfe Company
enginesring ST will provide prsliminany design
at ino mhilkgeation.

INSTALLATION

Tyfo® Eysiem o e instailed by Fyle Company
raineid and cerified appicaions. insbllaiion shall
b= In sirict compillance with e Fyls Company
Quaisy Control Ranual.

SURFACE PREPARATION

The required surface preparation & largety
dependent on the type of slement being
strengthened. In peneral, the surfsce must b
Clean, dry and free of profnusions or cawities,
which may causs voids behind e Tyfo®
omposibe, Solumn sarfaces Bk wil receive
Lo Lous wrapes bypically reguire only @ broo
cieaning. Discontimecus wapping surlfsces
[l eams, siabs, =ir ) Byplcaly require a Bght
sandbiast grinding or other appecrred msfwods
o prepare for bonding. Efamp and chamered
comers will be rounded ofT by grinding or using
thickened Tyfo"™ & epowy or approved repsir
mortar, AL the Gme of appilcalion, he subsirab
shall not Fawe ary free molsiune on B Fmolshare
ol be awoided, he use of Tyfo® WP [As-
Prime epory) IS recommended. Tyfo® Fibe=
Anchiors are Incorporabed In some designs. The
Fyfe Compamy anginesring st will provide the
proper specTications and detals based on the
project requirements.

MIXING

For pre-reasursd units of "PACKAGING", pour
e contents of Component B (Hamiener] inbo: e
pesll of Cormponent A (Epoy]. Inipeneral, mbr 300
pearis of Component & 42 parts of Componend
B by wolurne or 100 parts of Component Ao 34.5
peari of Commpone=nit B bry weslgihit. Fdie thonoughiy
Tor Tive minuies Wit 3 loa-spesd miber at 300
- 600 RP&! umil unifomiy bismded . Adr bubbies
should be: awnided during e mixng.

APPLICATION

Apply one prime: coat of TykA3 Epory on the
subsabe by using a rofier. Eaturabe e fabric
bry Tesding & theough Fe Tyfo® Satursion. Appiy
u=ing the Ty wrapping squipment or appmoved
hamd mefhods [See the Tiio® S akursior banual |
Prior fo the applcation of the sahumisd fabeic,
Tl &y uneven surface with Shickened Tyfo® S
Epowy. Eaturale and appiy Subsequent @pers
of e fabric acoording to the Specfications and
the Design Requirerments. The use of & mider
or Fand pressure, ESune popsr ofentadion
of fiers, rejesss or ol out enirapped air and
ensure Fat each indbddunil layer ks frmiy bedded
and adhered o e preceding yer or subsiaie.
Apply & final oat of thickened Tyio® 5 Epoyy
and detall Al fabric adges, incuding butt splce,
termination points and jacket sdges.

PROTECTIVE DOATINGS

In case of plysier final coating, apply sand by
Fand for befer bondng surfaos whils the final
oot of epoay ks st acky. In case of paint final
coaing, paint betaesen 24 and 72 hours afler
final appdication of =poony. F o than 72 howrs
after appdcation, prepare e surace of e dnal
ok o ey by Bigint sandbl st or hand sanding
fio slighitly =hciy the: surface.

LIMITATIONS

Applicafion temperatare of the epoxy Is 2
miniTum 40 F (4 C1 and masimum of 100=F
(32 G DO KOT THN, sobents will present

PO CLIFE,

FIELD GUALITY CONTROL

Rerned esbch mumbesrs for Sabeic amd aponny used
each day and mote incaBons. of Instalkabor:s.
Mexsure squans feet of fabric and wolume of
Epoory Lsed sach day.

COMPOMENT & - Imfiant
Proiongeid comtac o the skin my cause -
o, Aveoid e coninct

COMPOMENT B - Imtant
Corroshe. Confact with skin may cause sevens
bens. Awold eye contact. Product b5 @ simong

Eaminated dofing. Avold brealhing wapors. U=
adequale ventiation. Uze of an organic vapor
respinsior recommenced.

Go. LLG
mfylm.m

mEu

SAFETY PRECALTIONS

Aol breatning wapors. Avoid comtact with syes
and skin. Use of an approved respiraior with an
oganic absemion carirdge IS recommended
for possible vapors. Rubber gloves, nabbsr
bocks, and profecive sulls as eiomeerded for
hardiing and appdcation of this maieral. Sabsty
plasses or 3 face shisid are recommended 1o
prevent ey comtact.

FARST AID

In case of skin confact, 'wash horoughiy with
soap and waler, For ey conic, Sush immed-
Fiely. For espimiory probéems, FPemove i fresh
air. Wash dothing before reuse.

CLEANUP

Coilact with absorbent material, fush with waler
Désporse of In aconndamce with local disposal
reguiafons. Lincursd malsrial can be reoved
wih apororesd soivent. Cured ralerals can only
be msmoved mechanicaly.

SHIFFING LASELS CONTAIN
v Siabe sperificaiion ramber with modifications,
T applcabie

Compoment desigration
Type, i applcabis
Manuischuer's nams

Dt of manuachare

Ecalbei name

Efab= lot number, F appilcable
Direcfons for uss
‘Wamings of precautions by aw

KEEF CONMTAINER TIGHTLY CLOSEDL
NOT FOR INTERMAL CONSLUMPTION.
CONIULT MATERIAL BAFETY DATA BHEET

FOR INDUETRIAL LWEE DHLY.

Sxtwmant of R porsiblity: T tschnosl nfomefon snd sppicefios sdvos in B publiorSicn i besss on e presset swis ol our el osrilic sd prackos| ncwiscgs
B e rwiucs of B iclormaton bessin s gersnl, no sesumplion oes 5e meds 5 o e preodiuct's misbily o s perbouler ose or sppiicetios; sod ra serEnty s o B
mourcy, eisbily or compsisnem, siher sxpresmsd or rrplisd, in gresn oBer an o soquived by T geaSos. The cwne, hin epressnabyve or e comiscior B
~saconebls for Shecking e mudnbity of producis for e intsnded s Fisid ssrvics | wheos orovided, dosa nod conebicls: sussrvisory eepormbility. Sugpesiions meds
oy e Iyl I:r:rrrl'.-1'| whe vectaly o i=owrkng, may b= lowsd, modiisd or mejecid by Be owmar, snpicssr or oorincior mincs Sy, ard not B s Comgeny, s

ot wis 0w

311 Tpio™ BEH-S1A ELRDPE

Paiwnisd in L' 5.4, Conmds, ) cBar courririen. © Coppaght 2I08-201 1 Fyle Gz LLE 50-11



LABORATORIUM STRUKTUR DAN BAHAN

FAKULTAS TEKNIK JURUSAN SIPIL

UNIVERSITAS HASANUDDIN

J1. Perintis Kemerdekaan Km. 10 Makassar, 90245 Telp. 0411-587636 Fax 0411-580505

Waktu Penelitian

: Maret - Juli 2013

Penelitian : Pengaruh ikatan diagonal GFRP pada hubungan balok-kolom pracetak
terhadap kekuatan sambungan
Peneliti : Teguh Hilmansyah
PENGUJIAN KUAT TARIK BELAH SILINDER BETON UMUR 28 HARI
No. | Umur | Berat | Tinggi | Diameter Berat Isi Pmaks | Kuat Tarik | Kuat
Sampel | (hari) (kg) (mm) (mm) (kg/m’) (kN) |Belah (Mpa){ Tarik
1 12,842 300 150 2423,6 330 4,67
2 28 12,680 300 150 2393,0 340 4,81 4,67
3 12,605 300 150 2378,9 320 4,53
Catatan : Kuat Tarik Belah = 2P/HD
Diketahui,

Laboratorium Struktur dan Bahan

Sudirman Sitang, ST




UNIVERSITAS HASANUDDIN

ABORATORIUM STRUKTUR DAN BAHAN
¥ FAKULTAS TEKNIK JURUSAN SIPIL

rintis Kemerdekaan Km. 10 Makassar, 90245 Telp. 0411-587636 Fax 0411-580505

Waktu Penelitian
Penelitian

Peneliti

: Maret - Juli 2013
: Pengaruh ikatan diagonal GFRP pada hubungan balok-kolom pracetak
terhadap kekuatan sambungan
: Teguh Hilmansyah

PENGUJIAN UJI LENTUR BALOK BETON UMUR 28 HARI

Panjang| Lebar | Tinggi Berat Beban Teg Lentur R
Benda Uji | Umur L b h BendaUji | Lentur,P | R=(P.L)/(bh?) | rata-rata
(mm) | (mm) | (mm) (g1) N) (MPa) (Mpa)
1 28 hari 400 100 100 10010 12850 5,14
2 28 hari 400 100 100 10005 14450 5,78
3 28 hari 400 100 100 10925 12010 4,804 4,78
4 28 hari 400 100 100 10870 11660 4,664
5 28 hari 400 100 100 9970 8770 3,508
Diketahui,
Laboratoriym Strukfur dan Bahan

Sudirman Sitang, ST




> . LABORATORIUM STRUKTUR DAN BAHAN
FAKULTAS TEKNIK JURUSAN SIPIL
£ UNIVERSITAS HASANUDDIN

S rerintis Kemerdekaan Km. 10 Makassar, 90245 Telp. 0411-587636 Fax 0411-580505

Waktu Penel : Maret - Juli 2013

Penelitian  : Pengaruh ikatan diagonal GFRP pada hubungan balok-kolom pracetak
terhadap kekuatan sambungan

Peneliti : Teguh Hilmansyah

PENGUJIAN KUAT TEKAN SILINDER BETON UMUR 28 HARI

No |Umur| Berat | Tinggi | Luas | Beratlsi | P maks le i:l Kuat Tekan Rata:
® e | o) | Gom) | o) | kegm) | 6N) | e | ram (vpa)

28 |12,515| 300 |17662,5| 2361,9| 445 25,195
28 [12,658| 300 |17662,5| 23889| 425 24,062 25,82
28 |{12,645| 300 |17662,5| 2386,4| 498 28,195

Diketahui,
Laboratorium Stpgktur dan Bahan

Sudirman Sitang, ST




LABORATORIUM STRUKTUR DAN BAHAN
FAKULTAS TEKNIK JURUSAN SIPIL
UNIVERSITAS HASANUDDIN

KAMPUS TAMALANREA TELPON (0411) 587636, FAX. (0411) 587636

Waktu Penelitian : Maret - Juli 2013
Penelitian : Pengaruh ikatan diagonal GFRP pada hubungan balok-kolom pracetak
terhadap kekuatan sambungan
Peneliti : Teguh Hilmansyah
Sampel : 1 fc = 25 Mpa
Beban P : 510 kN FAS = 05
Kuat Tekan : 28,87 Mpa Slump = 10 cm
. . Pembebanan | Perpendekan | Tegangan|Regangan (e Elastisitas
Diameter | Panjang | Luas ®) aVv) (=P | =avH) |s2|st|e2|e1| s2-81
(mm) (mm) (mm?) (N) (mm) (N/mm?__[(mm/mm) €2-¢1
300 17662,5 0 0 0,0000 0,000000
300 17662,5 100000 0,31 5,6617 0,001033
300 17662,5 120000 0,45 6,7941 0,001500
300 17662,5 150000 0,65 84926 | 0,002167 || 1|
300 17662,5 210000 09 11,8896 | 0,003000 | R |~ |5 |©
150 300 17662,5 250000 1,2 14,1543 | 0,004000 g olN(g| 387777
300 17662,5 310000 15 17,5513 | 0,005000 |« |S|S|S
300 17662,5 360000 1,85 20,3822 | 0,006167 | *
300 17662,5 460000 225 26,0439 | 0,007500
300 17662,5 480000 2,65 27,1762 | 0,008833
300 17662,5 510000 2,84 28,8747 | 0,009467
Makassar, Juli 2013
Staf Laboratorium 8ftuktur dan Bahan

Sudirman Sitang ST




LABORATORIUM STRUKTUR DAN BAHAN
FAKULTAS TEKNIK JURUSAN SIPIL
UNIVERSITAS HASANUDDIN

KAMPUS TAMALANREA TELPON (0411) 587636, FAX. (0411) 587636

Waktu Penelitian

: Maret - Juli 2013

Penelitian : Pengaruh ikatan diagonal GFRP pada hubungan balok-kolom pracetak
terhadap kekuatan sambungan
Peneliti : Teguh Hilmansyah
Sampel 2 fc = 25 Mpa
Beban P 560 kN FAS = 0,5
Kuat Tekan 31,71 Mpa Slump = 10 cm
. . Pembebanan | Perpendekan | Tegangan| Regangan Elastisitas
Diameter | Panjang |  Luas P) V) | ©@=PiA)| w=aviH) |s2|s1]e2|e1]| S2-51
(mm) (mm) (mm?) (N) (mm) __ [(\mm? _[(mm/imm) €2 - €1
300 17662,5 0 0 0,0000 0,000000
300 17662,5 110000 0,88 6,2279 0,002933
300 17662,5 180000 1,37 10,1911 | 0,004567
300 17662,5 240000 1,95 13,5881 | 0,006500 NP 3% g
150 300 17662,5 300000 25 16,9851 | 0,008333 8 3 § é P
300 17662,5 360000 3 20,3822 | 0,010000 |~ "o’. 8|8 3
300 17662,5 420000 3,8 23,7792 | 0,012667 |~ o|o N
300 17662,5 490000 4.8 27,7424 | 0,016000
300 17662,5 540000 57 30,5732 | 0,019000
300 17662,5 560000 6,7 31,7056 | 0,022333
Makassar, Juli 2013
Staf Laboratprgm Struktur dan Bahan

Sudirman Sitang ST




