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MATERIAL PROPERTIES.

1.

NON—-SHRINK CONCRETE

NO. ITEM DESCRIPTION

1 NON—SHRINK CONCRETE MINIMUM STRENGTH 400 ksc.

2.

CARBON FIBER REINFORED POLYMER (CFRP)

NO. ITEM DESCRIPTION

1 CFRP Standard value of tensile strength (ASTM D3039) 4100 MPa
Thickness 0.333 mm.
Tensile elastic modulas (ASTM D3039) 2.4x10® MPa
Destiny 1.8 g/cm3

3.

EPOXY COATED STRAND

NO. ITEM DESCRIPTION

1 EPOXY COATED STRAND Dia. without coating 15.2 mm./ with coating 16.4 mm.
Tensile strength (JIS G3536) 1860 MPa
Characteristic ultimate force 261 kN
Normal cross sectional area 138.7 mén
Low—relaxation 2.57%

Average thickness of epoxy coating : 400-900um
(ASTM A882-04, ISO 14655-1999 and JSCE—E 141-2010)

TauasseaLaLslun Tvedau

1.

2.

< o o e ' . v vy
Ferro scan test \WasmAsdauvrminguilieniuuvan wiu whnefy merdausy W funmmasdauiauaenn 180 sq.m.

ﬂﬁei'rmmnﬁ%ma\amlwuaﬂaunsmmamwmﬂm'maumnﬂau'i\aaﬁuw'}m (Infrared_Thermography) FIEN TGRSV
muwu\mun'ﬁu.cmfﬁlumﬂmwﬂuﬂa\aamwmawwuaznam‘%m mnnﬁﬂﬂﬁuummammauﬁumnmmu RTRFURTINGIETS T
ACI 228.2R—13 BV ESRRABULNEENTT 10 0

Schmidt’'s hammer test memﬂaauuwlummmLWMW LWEIU%LN‘L!FI’Iﬂ'Iﬂ\JEJﬂ&I\SﬁM (Maximum compressive strength)
vig fc ﬂauﬁﬁuw\mawﬁmﬁa&mmﬁmaﬂﬁw maqﬂnﬁmﬂ'mnmaatﬁa Concrete test hammer Tﬂﬂmﬁamannmmﬂ’mﬁ
SvaunGu (Rebound index) AR HNANSUWYNYEWWVIAFaY (Plunger) uasmﬁuawwnﬂam%mma\mmmﬂaummsnﬁ
T ASUaUMNNTRg T ASTM C805, BS1881 Part 202 Y DIN1048 FwmlunTssagaUlnaana 20 g

Concrete core testing Lﬁmmﬂaau‘ﬁﬂﬂn'ﬁwmﬁuuw\aﬁaaﬂmwn’tmwaswmaurﬁmﬁnaaﬁma%aum \WavRsaunAInaea s
TN (Moxumum compresswe strength) mﬂkﬂiﬂ\mﬂﬁﬂl!ﬂ’lﬂ\ﬂﬂﬂ (Compression machine) FATRINII§U ASTM C 42-87
suvmidn mrRGgUMEETN 3 7

Hardness test Lﬂmmmﬁamwathzmummamm\amauam (Tensile strength, fy) HaWANLER Tmammmmmﬁaumm
NBHGTU ASTM—E140-02 S SR RAEUETT 3 o)

Epoxy coated strand FBIAMIANAADUNUALANAD (salt spray test) ATUNINTZIY ASTM BHH7 H3aiauLn 150 9227 Laifin
131 1000 B Lﬁ'as"]"ué‘l’uU%z?mémwmaﬂaaﬁum?umsﬁ'ﬁn%awaaaﬁ@ﬁ’aam%mﬁauc(?’a

) L. ¥ cn " o - aa
$189YMN153944992ULAUAM Epoxy coated strand YA 2 LBau Aawliaaduiaan 2 U iaeld58na3amss (Direct Measurement Method)
<o e o L4
WaLEnAneNUN13 QgL Aenia9RI (Frestress Loss) hastssifiuaussausamsdiinsnasinsasnatussazans

RTUNdTRLEEaNLUY o
&i’ﬂlﬂ\ﬁW']\Mﬁ?\ﬁl FRTUR_| WULLEH) T
- ST-03 3
TrvnmdarindofiurawBruaUinsosurswn
#u 5 apmamn 6 du domumesamaom
FanTURNauLuUu
ANALYSIS METHOD FOR STRENGTHENING OF STRUCTURAL FLOOR SYSTEMS.
1. Analysis of structural floor slab using Equivalent frame method and Finite element method (FEM) to determine the number PT
strands and reinforcement bar detail from analysis results.
2. Verify the existing condition of PT strands and reinforcement in structural floor slab element such as beam and slab by using Ferro
scan method i.e. number of strands and possible profile.
3. From Ferro scan result the number of existing PT strands in beam and slab shall be used to recheck structural equilibrium together
with structural analysis of structural floor slab as previously done in step 1.
4. The result of structural analysis shall be used as reference in considering strengthening of the structure as appropriate.
5. The design and method of strengthening shall be conform to the CODE of practice as follow ACI318—14(19), ACI440—-1R-15, ASTM
C3039, ASTM D7264, ACl—440—-2R—-02 and ASTM2344
NOTE
1. CFRP used consist of non—stressing type and stressing type the application of each type is as follow.
2. Non-—stressing CFRP used at the bottom surface of band beam and slab where additional strength are required at ultimate limit
state for positive moment and top surface of band beam and slab for negative moment. Location of which are shown on the bottom
and top surface drawing.
3. Stressing CFRP shall be applied at side faces of band beam to provide required stressing force at serviceability state. CFRP should
be stressed at both end of CFRP strip.
4. CFRP stressing shall be stressed up to the force as specified by design engineer but should not be higher than 80% of their tensile
strength of the type selected
5. Cracks in the floor system shall be repaired first by using Epoxy pressure grout method
6. After cracks have been repaired as in step 5 the CFRP stressing type should be installed on the location as designed and fixing at
their anchorage devices
7. Following stressing non—stressing CFRP shall then be installed in their location as shown in the drawing for both bottom surfaces and
top surfaces of beams and slabs
8. Epoxy coated strand shall be used in combination with CFRP stressing type to provide up lift force to reduce deflection and improve
shear strength. The epoxy coated strand shall be stressed first followed by CFRP stressing type then proceed with installing the CFRP
non—stressing type.
9. All units in this drawing are in millimeters unless otherwise specified on the respective pages
10. All shop drawing of above strengthening methods shall be provide by contractors and approved by. Bureau of location and design of
DOH
& o
YWFUNTIVINITU
Yo & o \ﬁrﬁ' o a o v a9 ¥
TwnnrRanaunsslawWtiuaurmBLILmeuan WevinAsa TN wRawEsilviaram
Uo ] P 1 1) ¥ LI V] t 1 o L[] v ™ J)
2. Wwnnrrdausdalesaesm (FrnaTRaes TiNuaenI 40.00 m) TN rdausuussaes T
‘A Vv - 1 o ] 2 ! v v o ] v
2.1 natiimaesTIReWIRlLAU 3 W daNmen T Rsay vV WEAIUSIE Non shrink concrete / Epoxy aniudanulesas g
“ﬂﬁ v - ! [} J) ' | 1 J v » - ' v
2.2 nelimaesTiRwIARL 3 W, wilivegiu SaumenTig =589 v WEAAUME  Non shrink concrete &MELTaNTARRIESTY
2.3 nitimeesTiRwaiiu 3 W, uwevegiuldls Epoxy Injection ATNEBESTIVIGT
3. wamnﬁauuﬁmamma‘nﬁmaa WEWINTBIANY Steel bracket Wit Deviator BTt Chemical bolt mmmwu\amw«, dniudharaan
Epoxy coated strand Tﬂlﬂ Profile RILUURY
- ° ! =In 8 wi v .éa & ] -] & =' d 4 o v ‘
4, Ellﬂﬂ\fl Epoxy coated strand BGIMGWVIBIFABS Steel bracket 1NN Tmailwmmm\ﬁgmm\nmmcffwmermmﬂwﬂm‘%ﬂlau A ﬂ\ﬂmﬂqﬂﬂﬁmﬁ\i
RIA (Jack) WsuBdlaniin 195 KN (Bsdiu 75% of ultimate force) BIRLGUSIA
5. wawmmmm\masm\a Epoxy coated strand Lﬂ%ﬂﬁmﬁaalmzmwnﬁmﬂmu Steel bracket ﬁ’MﬁULﬁNﬂﬂﬂﬁU&‘i\ﬂLﬂﬂWﬂTﬂWLMLm 4 W’N‘Vﬁﬂ}
Twiuu
6. LNEW]’IFI']‘iE\ﬂEN Steel bracket dmuueﬁumaﬁuuﬁmmwwam‘ﬁﬁmﬁaﬂ IWI'lﬂ”ﬁﬂﬂIFl\j CF2 (CFRP Stressing type) w*sauaﬂn‘aw.
RTHSUER CFRP IFI'N‘E’IUWLBEJEIGIWMNNNRGIHW W& CFRP mmﬂsa\am CFRP (Jack) muusummwﬁmanﬁﬂmmw
H 4 e o g v v ° e &
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8 v Y o 8 ! L -3 . y y - = (- 8 v L v
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8. mnmﬂ.m'm’ﬁmm\a CF1 (CFRP non—stressmg type) TULUILNU X mﬂaummmﬁnﬁmmwmmmm‘émnm (Top and bottom surface TﬂtM\?
ﬂé]\iﬂm’m'ﬁﬂﬁl'lmm’ﬁE‘lﬂﬁ\ﬂlﬂWﬁauﬂﬂﬁl)
9. LﬂaLﬂ%ﬂﬁt&uﬁmammsﬁmm&mmmﬂumaywdu ‘Lm'mﬁmmmﬁ"u‘mm (mmﬂmmwluuaan’n 90 m.) s Slope B8 Non shrink
concrete LLRSUWW‘MUB\?’LW
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’//////’ CF1 — CFRP High strength gmde | width 250 mm.x thscknesa 0.333 mm
/] Standard value of tensile strength (ASTM D3039) 4100 MPa
(qmount not less than 990. O(} sqm. including Tap and bottom surfccez)’

'CF2 — CFRP High strength grade | width 250 mm.x thickness 0.333 mm - uwmmmﬂmmma%ummmma CFRP BTVavii (Battom surfmce) *gu 5

Standard value of tensile strength (ASTM D3039) 2800MPa amount not less than140. Ooaqm. Bottmm surfac:e

’m Sqm 2-CF2 &.enq?h 1 m. o 0.45 m* (E";fm%ng force shall be submit by calculation} Gt i 4. SCALE ﬁ o S Lo it . ﬁ Hﬁg
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SCALE A3 1:250 .
Epoxy coated strand (Standard ASTM A882/A882M, 1S014655, JSCE—E141) A 1125 Al 2
dia 15.2 mm., Grade 1860 MPa, Steel area=138.7 mm2 EE < /0788
Minimum breaking strength 261 kN, Low—relaxation 2.5% (amount not less than 512.4 m.) W asuh
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1. I IRAINSSASIES 19

1.1 BT REEUVRNL B PR TS

1.1.1 FTRADUNVNE WAL A UL AU IR AL S URLBINMIERTS Ferro scan 180 ~ sq.m.
1.1.2 NHETETRLULRaUTWSa S e UAa U SRR TWE TR TNSEURNARUSIHEUN 1SR (Infrared Thermography) 10 I

1.1.3 NTGERIURUENUBRE U IR T

11.3.1 TR ReRaUEAMETENY Schmidt’s hammer test 20 96
11.3.2 NRUEEWIE e REuRRMETENT Concrete core testing 3 5]
11.3.3 NEMRREUaLEEATES USRS gmagvANEMERENT Hardness test 3 TPl
11,4 OB APROENSRUAT LL WRe SDL WAl (LL=500 kg/m2, SDL=250 kg/m2) Nauavdm.dlmosinomme 1 L.S

Finite Element Method WiasHuSLSa s &TINs

o ' 2 v
1.2 \ﬂmﬁﬁﬁiﬁ\ﬁﬂuuﬁmmﬂ%ﬁ\iﬁﬁmmﬂﬁ

1.2.1 INaNERes TIRSES Na R EmIENS Epoxy injection 40 m.

1.2.2 TTUST U 1RSI 1 L.S
csv dy O o [-]

1.2.3 GM‘iEJﬂizLUEl\jLLﬂWJUE\fﬂGIN’JHEIWﬁM 1,100 sg.m.

1.3 RN AASE 9PIRIER Carbon—Fiber Reinforced Polymer (CFRP)

1.3.1 QMQ%NﬁWE.QI\iﬂi\ﬁ%\SETQEﬁE\T@ Carbon—Fiber Reinforced Polymer (CFRP) 990 sg.m.
1.3.2 GMﬂ%ﬂJﬁﬁﬁﬂbﬁ\ﬂﬁgﬂ\ﬂﬂ’aﬂiﬂﬁj Pre—stressed Carbon—Fiber Reinforced Polymer (CFRP) 140 sg.m.
1.3.3 Epoxy Coated strand 15.2 mm. Length 33.80 m. 10 SET
1.3.4 Epoxy Coated strand 15.2 mm. Length 21.80 m. 8 SET

1.4 IUEETUERINSSN

1.4.1 YTUUSU Slope WsanriuynaiUadival 1,100 sq.m.

1.4.2 STUATUAITNURBANE 1 L.S

1.5 | YTUSUUgNUIR

1 7 8} o Vv o o
1.5.1 STUWLALTE IR UBUT (bBIN) WSaNnuEy 90 m.
2. AL e
2.1 U ERgULULTW R va dlFssn Tawge ARa S UAe W R a U dlRsn 1 1 L.S
NSNS
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