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Similitude Law and Scale Factor for Blasting Demolition Test

on RC Scale Models

Hoon Park, Ji-Wan Yoo, Hee-Gwang Lee, Jung-Un Song and Sung-Kon Kim

Abstact : When doing a blasting demolition on RC structures made of scale models, scale model members
considering both a proper scale factor and mechanical characteristics of materials have to be similar to
prototype RC members to analyze the collapse behavior of RC structures. In this study, a similitude law
considering the density of prototype materials is calculated. Both mix of concrete and arrangement of
reinforcement have been described referring to Concrete Standard Specification as well as Design Standard
of Concrete Structure. The scale factor on scaled concrete models considering maximum size of coarse
aggregate is about one—fifth of a cross section of prototype concrete members. A scale factor on scaled
steel bar models is about one—fifth of a nominal diameter of prototype steel bar. According to the
mechanical test results of scale models, it can be concluded that the modified similitude law may be
similar to compressive strength of prototype concrete and yield strength of prototype steel bar.

Key words : scale model, scale factor, similitude law, blasting demolition
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BlE F2EF& ZE3El=d TAZE IR A o AA FREY BIAFS ddsride HE
$], 1991; WA 9], 1994). HFAEE AdoA IR stk FARY FIRE A A e F
HAIZIYE 12EY FIHATE EA5] 8l 4&S Az dey B 9 2B FRF
Ae T4 Ase 94 EAAER A AN BEAE X8 HE7] Wi Az w4 2
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Table 3. The scale factor of steel bar
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A F2 A& (mm) Ay FA A& (mm)
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Table 5. Specified mix of scaled concrete model

Table 4. Correction factor of standard

deviation when test counts are 29

or less
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Fig. 1. Cross section of scaled members and arrangement of bars(unit @ mm)

((a) main column, (b) sub column, (c) singly RC beam, (d) doubly RC beam, (e) slab).
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dab ZESA &3l
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Table 6% 7o, SWM—A, 4.00, SWM-A,
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Table 6. Designation for specimen of tensile strength test

AEH 2F %472 L(mm) 9 4 (mm)
9AT 100 150 o]4+
9B3. 200 250 ¢4
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4.3 4943 MPao|th, @&7 w7 vt rnet 2 AA2 #
2ZAQ FrEe HUo] BE o]Foi FHF

EFESAIA ASZETAE ¥ EMMOSTAIE 2B Aot AMEFTe] RAo] F7] wfjFo|n, UnkA
4Ry ZIYE AEAEE ATIAAY] 2 22 ZAAAE AMEg Z23Ee] ¢EFAERT
£2 149.29~151.87(mm)°) 3L, %o 289.68~  oF 1.20~1.359) Z:=H]S ztEvh(HAS, 1998).
297.10(mm)°Jt}l, FAYE HAZ|E}EE 24MPa, WEA AAES 2183 98 A ES 4F7
IEAE A (Do) A2bE 1.93MPao] 4T £9 Hwstd  TRIAHY HEgEPns
o] A|¥3S7 153]0]2E Table 404 AAIE  23.48~26.42(MPa)eln], 98 ZIzlEe] AHA77
BAAG 1.16€ w3 2.24MPaclth. weba 2 FAEC gt £4RF ZadE GFAE ]
(2)8h ()l I3 7 = 2 QA 27MPas F32 = 0.98~1.100t} EFITAAY vATELE
2 E A ER Aol 3921~4233(m/s) o, HERHAAETE 4084m/s

EEFAA GEFEAY A, IEAEE Tk Table 72 FEIAA AFHEAEY ©4
ol
H

29.54~35.98(MPa)ol", HE U&= 31.70 IE=AE AHE vepd Forh

Table 7. The results of compressive strength test and elastic wave velocity test of standard

specimen
AR WE A& o] A 3E UHA= 2z = Ea

(mm) (mm) (KN) (MPa) (1 sec) (m/s)
C-1 150.29 289.68 534.17 30.13 72.6 3990
C-2 151.69 294.63 585.36 32.41 69.6 4233
C-3 149.29 292.03 612.62 35.02 £9.3 4214
C—4 151.00 293.99 535.54 29.92 72.0 4083
C-5 150.27 296.65 533.88 30.12 72.6 4086
C-6 151.87 293.38 538.29 29.73 73.2 4008
c—7 150.45 204.86 561.73 31.61 70.6 4176
C-8 151.42 295.75 647.54 35.98 70.9 4171
C-9 150.08 293.85 566.93 32.06 70.3 4180
C-10 150.84 297.10 587.62 32.90 711 4179
Cc-11 151.61 296.17 554.86 30.75 74.3 3986
C-12 149.92 294.88 567.51 32.17 75.2 3921
C-13 150.25 296.73 523.48 29.54 73.6 4032
C—14 151.38 294.60 590.36 32.82 73.3 4019
C-15 150.69 294.94 539.95 30.29 74.2 3975
3t 150.74 204.62 565.32 - 31.70 72.19 4084

EEZANA AT AIA At 2.67~3.75(MPa)ol3, Hd<4=E 3.13MPa

F45% ZAYE QAR E TEFAA L = ojdh. HAEAEY HIPEWEL B

2.2 148.53~152.19(mm)o} 31, ¥l 283.05~ 0.09870¢]3L, Table 82 F&EIT A ALY QABFEA]

O

It

297.65(mm)eltt. EFFTAIA Y AFA == 3 A3s el A



Table 8. The results of splitting tensile strength test of standard specimen
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A& 70 N AARE
AE HE
(mm) (mm) (KN) (MPa)
T-1 148.53 297.04 214.47 3.10
T-2 151.21 297.19 224.28 3.18
T-3 150.28 295.12 247.62 3.56
T—4 150.45 293.35 225.65 3.26
T-5 150.78 295.64 262.23 3.75
T-6 151.44 294.14 187.41 2.68
T—7 152.19 283.05 180.54 2.67
T-8 150.51 294.47 198.68 2.86
T-9 150.65 294.23 237.71 3.42
T—-10 150.26 297.65 198.10 2.82
o & 150.63 294.19 217.67 3.13
ETZAN BZEAE 23 (MPa)el, 352 AAstr] 3.28~4.66(MPa)°]
2,938 ZIE AREE HEFTAAY A7 v H@ERdtEe 9% AFASA 4.75(MPa)o]
o= 549~553(mm)el®, F71= 149~152(mm), I, 3%% HASA 4.03(MPa)elrh Table 9+
E2. 149~151(mm)olH, X 7HdolE 450mmoltt.  EEFAIAL] BAEAY A#HE UEhd Aol
YA BR5E S FFASA 4.21~5.30

Table 9. The results of flexural strength test of standard specimen

qaws | AAEC = Wzdel | AEE | RAE .
(mm) (mm) (mm) (mm) (KN) (MPa)
B-1 549 151 150 450 24.71 4.88
B—2 550 150 151 450 26.67 5.30
B-3 549 150 150 450 24.71 4.94 o}
B—4 553 151 149 450 21.18 4.21 At
B-5 550 152 149 450 22.56 4.42
i 550 151 150 450 23.97 4.75
B-6 550 150 151 450 35.21 4.66
B-7 549 151 150 450 29.71 3.91
B8 549 149 150 450 33.83 4.57 35E
B—9 552 150 150 450 28.05 3.74 A s}
B—10 550 150 149 450 2442 |  3.28
At 550 150 150 450 3024 | 4.3 J
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301.88N/mm’ olch, QAPEE 40259~47579 o gy 313.08(N/mm?) olch. meta
(N/mm? )o) 7, HEAAAEE 42080N/mm’ 2 7o) AL® 2423 Az 98 329
o|th. SWM—-A, 4.009] 3273 5E 272.16~358.01  SD3009 EAE 7o Ahdch €8 A2
(N/mm®), B#8=2725x= 313.08N/mm’ olth.  SD3009] A37EE 440(N/mm’) o)doz 7F
AT E 390.39~413.82(N/mm? Jolw] mg  83HL SloH, €
Q75 E 409.13N/mm® o)tk SWM-A® <

== —~
3.20mm, 4.00mm Y5 260~590 1AZ e 740]U=1 Flg 3o o{léa A4,

(N/mm?) o2 #Asta glon £ 7o) ALg SWM—A, 4.009] olg7ws} Wejelel BAAZ
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B FARY AT BF 1AE wSeka gink ghd Zlo]t}.

Table 10. The results of tensile strength test of annealing wire, SWM—A, 3.20

NS HLAE x3A4 4 1A FELE V=
(mm) (mm) (mm) (N/mm?*) (N/mm?)

A-3.2—-1 3.18 100 150 268.36 402.59

- A—-3.2-2 3.18 100 150 315.38 402.59
A-3.2-3 3.18 100 150 391.05 439.19

- A-3.2-4 3.18 100 150 417.82 475.79
- A—-3.2-5 3.18 100 150 264.75 402.59
- A—3.2-6 3.18 100 150 306.83 439.19
- A—-3.2—-7 3.18 100 150 287.92 439.19
- A-3.2-8 3.18 100 150 256.17 402.59
A-3.2-9 3.18 100 150 253.68 402.59

- A—-3.2—-10 3.18 100 150 256.79 402.59
- e 3.18 100 150 301.88 420.89
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Table 11. The results of tensile strength test of annealing wire, SWM—A, 4.00
HoAE FHA 2 14 FEAE A=
ANEHs
(mm) (mm) (mm) (N/mm?) (N/mm?*)
A—-4.0-1 3.81 100 150 350.92 413.82
A-4.0-2 3.81 100 150 297.90 413.82
A—-4.0-3 3.81 100 150 322.10 413.82
A—4.0-4 3.81 100 150 322.10 413.82
A—40-5 3.81 100 150 358.01 413.82
A—-4.0-6 3.81 100 150 299.86 390.39
A—-4.0-7 3.81 100 150 272.16 390.39
A—4.0-8 3.81 100 150 295.51 413.82
A—-4.0-9 3.81 100 150 335.40 413.82
A—4.0-10 3.81 100 150 276.80 413.82
ot 3.81 100 150 313.08 409.13
mavumui:.;a.‘m.am mmrnvg‘.—;ﬂfﬁa.uﬁ
e — —— 2T e — ——p 3T
Pru—— P -—a—adi1xd
PR LY e
gy &1 B )i
¢ T T T T T ¢ T T T T T
(.3 2 u_& WI‘:? A a8 (-3 E I!.ln sy &£ =
Fig. 2. Tensile strength VS. displacement for annealing wire, SWM—A, 3.20.
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Fig. 3. Tensile strength VS. displacement for annealing wire, SWM—A, 4.00.
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