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[3% 2—11] Concrete Repair Manual A/ =28

P

W

General Topic

Concrete repair terminology, Vision

Condition Evaluation

Guide for condition survey, evaluation, diagnosis, investigation, assessment, analysis

Concrete Restoration

Materials for repair, Preparation, Application, method

Contractual Guide for methods of measurement and contract type
Strengthening Guides for the selection of strengthening system
. Guides to surface treatment, cleaning, remove, and prevent of efflorescence, testing, corrosion
Protection

management

Special Cases

Assessment and repair of fire—damaged concrete, underwater repair, etc.
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o Concrete Repair Manuel?} B2, Concrete Repiar GuideZ AAJekaL = ACl 546R—04 7[5 FZIEE -559)
a1 Agel] wekst 7lo|seRlS: AXElal -

o ACI 546R—042] Concrete Repair Guide= B9, Gl ZAZE AA, Ha-HAkE ZA2E AR B 7,
AR, B Agl BAkgne] wigell tigh 7lo|=E5 Akl 9=

o ACI 546R—04%= ofglie} 2o] ZHRE B ZrAAE AAElL UL

@O Z=22E F3PdE 7K Condition Evaluation)

@ g31IQ] #X(Determination of the causes of deterioration)

@ B2 2 14 A% (Selection of repair methods and materials)

@ =1 9 #7)5= 58] (Preparation of drawing and specifications)

® HBE] AA(Bid and negotiation process)

® X AlE(Execution of work)

@ A& % 435337 H Appropriate quality control measures)

A2 (Maintenace after completion of work)

A2 ARG T W B 2k 29



o FIPE ¥ U Bl Telw 7|5S [ 2-12]00 Aelsle] eSS,
[ 2-12] 238 E H=-170ol Iy v)=7]=

il El=vdiys F=x A
_ Standard Specification for High solids, Cold Liquid—Applied Elastomeric Waterproofing Membrane
1 (C836—89 ; .
for Use with Separate Wearing Course
2 D412—87 Standard Test Methods for Rubber Properties in Tension
_ Sampling and Testing Felted and Woven Fabrics Saturated with Bituminous substances for Use in
3 D146—90 . .
Waterproofing and Roofing
4 D570—88 Standard Test Method for Water Absorption of Plastics
5 D882—-91 Test Methods for Tensile Properties of Thin Plastic Sheeting
6 Sﬁi?:g]cafgr DI903—83 Standard Test Method for Peel or Stripping Strength of Adhesive bonds
7 Testing and D1970—94 Standard Specification for Self—Adhering Polymer Modified Bituminous Sheet Materials Used as
Materials Steep Roofing Underlayment for Ice Dam Protection
— (ASTM)
8 D3767—83 Practice for Rubber — Measurement of Dimensions
9 D5385—93 Standard Test Methods for Hydrostatic Pressure Resistance of Waterproofing Membranes
10 E96—80 Standard Test Methods for Water Vapor Transmission of Materials.
1 E154—88 Testing Materials for Use as Vapor Barriers Under concrete Slabs and as Ground Cover in Crawl
Spaces
12 E2128-17 Standard Guide for Evaluating Water Leakage of Building Walls
13 D8109—17 Standard Guide for Waterproofing Repair of Concrete by Chemical Grout Crack Injection
14 Amers 503R—93 Use of Epoxy Compounds with Concrete (Reapproved 1998) American Concrete Institute
erican
15 Concrete 564.9T_03 Cracks in a Repair(Reapproved 2011)
Institute B .
16 546R—-14 Guide to Concrete Repair
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o 99 A% m=e] ACI 546R—0437} 7o] EN 1504 7]5=0] EIEE H=e} vhddle] ek A7 2 B3y
]

WA W Al P A2E AalL 9

EN 15049 7588 Products and systems for the repair and protection of concrete structures®=A], =IZ|E

B B A A Sl WS vl Sl

[ 2-13] EN 1504 7} 338 o8

3 9§

EN 1504 — 1 Describes terms and definitions within the standard

EN 1504 — 2 Provides specifications for surface protection products/systems for concrete
EN 1504 — 3 Provides specifications for structural and non—structural repair

EN 1504 — 4 Provides specifications for structural bonding

EN 1504 — 5 Provides specifications for concrete injection

EN 1504 — 6 Provides specifications for anchoring of reinforcing bars

EN 1504 — 7 Provides specifications for reinforcement corrosion protection

EN 1504 — 8 Describes the quality control and evaluation of conformity for manufacturing companies

EN 1504 — 9 Defines the general principles for the use of products and systems, for the repair and protection of concrete

EN 1504 — 10 Provides information on site application of products and quality control of the works
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[} 2-14] 99 75 BI7]=

ikl £ yepdies = A9
1 . 1SO 11617:2014 Buildings and civil engineering works. Sealants
British Standard - - ; -
2 8102:2009 Code of practice for protection of below ground structures against water from the ground
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’ Crack discovery |

'

Standard investigation
for cause presumption

Further investigation for
the cause of presumption

It is possible to
Presumption the cause
of crack?

No

cause presumption(3.3) +
{If there were Investigation for Evaluate

further investigation(3.4) } T i

Felection of evaluate type(4.11

!

1) In the flow the number inthe ()

| Evaluate(4.2), (4.3), (4.4) & - shows the chapter or Paragraph
e : : 2) The method of Evaluate, Judgment
) Additioninvestigation Of ), in the flow is different
vl t (51" for Repair, Strengthening (6.2.3) 2
UdgmantIE) {Investigation of Construction site as the selection of evaluate 1. II. Wl
l quantity, Range, etc.)

|Repair, Strengthening (6) I—‘- '

[718 2—5] Procedure from the investigation of cracks to the application of repair and strengthening
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64.330 H-71
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Fakor BAE ATom A wxel] AA 45 ~ 7./mé] A= 5k

O FATE ETH AEA AES K] e HES, AEd RS 2
AT o= ATt Zojda s 298} B ek ®el
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2 | A7 | AE | AE | 2F | AZ
_ 12~50 | 30~50 | 41~50 50/15
* TP o3k B ES] AAE AR ES] Ao
A4 E A=
NX] a,(kg/em?) AA= NX| AHNE=(%) A=
. vl Aok = _ v
2ok <025 (Very soft) 2 °J5 0~20 (very loose)
2 ~4 0.25 ~ 0.5 K soft) 2~ 4 20 ~ 40 -2~(loose)
_ _ HEAW _ _ HEZXD
4~8 0.5~ 1.0 (medium stiff) 4~8 40 ~ 60 (medium dense)
8 ~ 15 1.0 ~ 2.0 ZA1(stiff) 8 ~ 15 60 ~ 80 2 (dense)
[e) [e) 1
15~30 | 20~40 kAL 15~30 | 80~100 e
(very stiff) (very dense)
30 ol 4.0 < =S(hard) 30 o
[} 4-4] ADHA] A28 Askr9] 2 THER
B 5 ¥3(EL) | ASKI(EL) | A2ABA
NEARY (S, 2e), 5.3
H-10 | 48.330 39.430 39.4 B (FE 2, 49), 1.6
TA AEAR(FE, 29, 11
1
_ AEAR (=L, e, 6.5
H-11 | 48.150 39.950 39.4 AEATE(NO AT, 8P, 2.5
AEAR Y (E=E, F), 6.1
H-16 | 47.992 39.592 40.95 AEAHE(HD), 0.4
AEAR(E=E, F1S), 1.1
=214 @Eﬁéiﬁgi{? :2%), 5.8
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AeARY(F7kxy, 3}, 2.3
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H-42 | 2953 27.03 30.7 éﬂé‘“—gﬂgﬁﬁioﬂ
H-44 | 29.08 27.08 30.7 %%%Eﬁggé‘g)o&
H—47 | 30.02 27.52 30.7 5—%5&%?@% L
H-48 | 29.86 26.66 30.7 é?—%%ﬂ%@*ﬁ) L
H-51 | 2950 27.09 30.7 5%%?22?‘&)0?0
H-52 29.82 27.99 307 AEAR (A, 0.7)

AEARI(GE, =), 1.9

(3 4-8] EA| A[slabd AlS7dd) 2 54

3 % Fm) ¥ 3
e AE n B :
e v 0.5 ~ 2.4 - FARTA] AdgellA] ERL
AEA T3, - ZARA] AgellA] gl
A4 =, 0.4 ~ 54 e 1 0.4 ~ 2.2mo] FF
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olH o s Ha ’ ’ 53 AlLJgt HgolA &2l
AEA Taj 2 08 ~ 40 - H-14, 29, 445 A9k HaiA]
Yoz 13 S a9l
1ok 1.0 ~ 20.0 - H—4, 14, 18, 29, 33, 4404 &l
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o [3E 4-10]el Aelel 23 o] ©A] W) Aa}=91= EL. 59.05m ~ 66.61mel]

FA=o] AEARYR F9H EXTY FIE el wasks Zlo= SRIE.
o I 1] AelgApge] HAAEE EL(+) 62.5m= A% 2859 EL.(+)
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[ 4-9) Far] A5 A590) 2 54

A E4 19 AEs 9 dAE E8A=(m) Z $m)

e AEZ wey s ~ e 0.0 ~ 0.3 0.3 ~70

ne BRI =~ gzl 0.0 ~ 6.0 1.0 ~ 2.0
A= 2 AE RHEAD 0.0 1.7

24l HE HEAYW 1.0 ~ 6.0 1.0 ~ 2.0

e HE AoF ~ 1A 5.0 ~ 8.0 05~ 3.0

e Ae vk ~ 14 1.0 ~ 7.0 05~ 20

AEA R -2~ ) 1.0 ~ 6.5 1.0 ~ 4.0

L ApAAQ1 B i~ BERY 4.0 ~ 5.0 1.0 ~ 2.0
AEZ = = 4.0 1.0
2 Az BEZY 2.0 ~ 8.0 1.0

2y HE vjg-dek ~ 14 1.0 ~ 8.0 1.0 ~ 4.0

AEZ & vl9-Ak ~ w9731 2.0 ~ 6.0 1.0 ~ 3.0

FIE S5 Heek v ~ el 0.0 ~ 87 0.3 ~ 15.0

Zslet o Ll w92 50 ~ 17.0 01~ 6.3

[ 4-10] FA| Asi2bd AJsl9] ® FHER

2 2 | zw EF(LI(HI%L.) Z]??F’(Fj)(EL.) %(ZIEL =4
H-52 | 6885 61.15 62.5 ;';;‘fﬂfl; }_2% 22
H-53 | 68.84 60.74 62.5 = ;;” “‘%TZL])O 305
%il}% H-54 | 64.01 59.01 62.5 *“Z;‘E %ggﬁe)f:)l 02 5
H-55 | 6347 59.57 62.5 ﬂf;j’;(aﬁ (ﬁriﬁa‘; 25
H-56 | 6342 59.72 63.0 @Eéiﬂ](xq k% %)52%13 4.0
H-58 | 70.06 62.46 67.0 i”;{;ﬂ; ouH Hiff)é% 5 .
g | H9 | 6390 60.9 67.0 %Zagéféj s Ti%)%]io% 7
’ H-60 | 65.28 62.78 67.0 i;%iﬁ_(( Jep ff% 1387
H-61 | 6366 60.86 67.0 j;jflﬂgjéii 24
H-62 | 6348 60.38 67.0 ?;}]E‘E(iziéﬁ }2%8 35 .
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[3£ 4-10] FtA| #slabd #Jslee] 3 FHEA (A1)
2 8 | 2w Ej(_lr(nl*iL.) Z]fs}—’zrj)(EL.) %(ZBL EAd
H-63 | 69.74 65.84 69.5 Z‘fﬁiiﬂﬁiﬁﬁi 08
SIE(HE, 9P, 6.0
H-64 | 69.83 65.73 69.5 XEZi%‘ﬂéfo uﬂig‘j;) 3155
ﬁa}% H-65 | 67.20 63.8 69.6 s Tj‘g(( Hﬁ%jél)oso
H-66 | 66.58 64.38 69.6 ;;;j;‘“’gg}( °§“g1)) 0
H-67 | 66.65 64.75 69.2 :‘;322& ij% 51
H-68 | 66.91 64.11 66.0 ij;jﬂﬁgﬁi ig %0
H-69 | 67.42 64.82 66.0 J‘;Ej};?](kb :%1)34)2 10
%ifc} H-70 | 67.01 64.01 66.0 Ni;;ﬂf;i;zf)g 5 0
H-71 | 67.33 64.33 64.0 z}f?ﬁ%ﬁ% UHLT;)U]S) ’ .
H-72 | 6831 66.61 64.0 %E‘Z%( %i‘)j%)z.?'l
H-73 | 6355 59.75 62.8 gijf;ﬁgi% i:g 30
o H-74 | 65.21 61.01 62.0 QQ;EQEM Uﬁii%]; 28
’ H-75 | 6516 61.16 617 @jﬁﬁgﬁﬁ%@, 3.0
H-76 | 67.13 64.53 61.7 ;};;E?;E %
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el $IRIkL 1.
Aol EL.—0.3m ~ —13.0m(3%37|5F EL.74.51 ~ 55.44m)Ae]el] &322,

I 4-11] G2HA Aekakd #1583 2 54

AF | EALYE e 9 A= S84 =(m) Hm)
RE | AER 2 - 0.0 0.3 ~ 0.8
AGE | HEH 4HE - 0.0 0.4
e HEA me) 6/30 ~ 50/12(==~mi$-z=3) 0.0 0.5~ 1.8
A 2] | 3/30 ~ 17/30(vi§-=s ~RER) 0.0 1.5 ~ 5.5
HEA HE 1/30~5/30(Ae~57kA 1) 0.7 ~ 2.6 0.9 ~ 22
BhT | AEA =Y 2/30~30/30(vi--2==~mi -2 0.8 ~25 0.9 ~ 4.7
Zed 2 | 3/30~50/18(P =~ - 0.3 ~ 3.7 0.6 ~ 2.3
AEA A8 3/30~9/30(l=~1=) 34~55 09 ~ 26
. HEA R 3/30~26/30( vl -1=~ HE ) 1.5 ~ 6.2 09 ~ 34
A w2 8/30~24/30( =~ BEZ) 6.8 ~ 7.0 0.4 ~ 06
R 2 15/30(HEx2 6.7 0.9
FIE | A=A K 6/30~50/8( ==~} 9-2) 0.0 ~7.7 0.6 ~ 105
F3et | AEA R 50/150 18K m-¢-2=) 0.6 ~ 13.0 0.2 ~ 161
a Aot - 1.0 ~ 235 -
1t Aot - 27.0 ~ 39.0 -
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(27 4-14] G Ak AFdus
(¥ 4-12] G| Aalabg Askag] 2 F9Ed
7 | ga | FEL | EEHED | L s

H-2 | 62079 58.279 57.74 i@ﬂﬁﬁig ‘f‘?g gg
H-3 | 630 56.692 174 | Z‘jfé’f;fﬁ; ;Ljsﬂ)g)z .
H-24 | 63.318 61.718 57.74 NEE%?;;%QA;@% 2,2
oy H-30 | 61.645 57.74 57.74 ggj%gﬂ;;i f;g) g:g
! H-31 | 61415 55.915 57.74 iﬁij;‘ﬁﬁii: i&) ?g

H-33 | 63518 62.018 57.74 ;ﬁiﬂ% :Z; ég
H-34 | 62.484 62.484 57.74 ﬂﬁiﬂﬁﬁﬁj f;’ §§

H-37 | 63.067 62.167 57.74 Egﬁﬂk_, :)L(;,42.1




(% 4-12]1 G

o] AslFabd Aalee] 2 FHEA (IS

7 2 | 3w | PUEL) | ABSSEL) | @ABL
N (m) (m) (m) =31
H-2 | 62.079 62.079 gy | HERRECREE 58), 38
AEARA($=E, H8), 30
H-4 | 60830 56.07 5774 AR (= 350, 47
AEARY( REAT, 58, 1.3
H-14 | 80.284 68.484 57.74 AEAR(ER), 05
FIE(eL, H9), 9.3
H-23 | 61968 61.968 57.74 AR (=E 50), 15
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