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Abstract

System shoring, due to its better flexibility in different landforms, is widely used as
formwork shoring on high and big dimensional structures, but structural analysis and
construction safety of system shoring have not received much attention in the construction
industry. Improper connections using different kinds or widths of shoring often appear in
formwork assembly. These problems affect both the structural strength and the layout of
safety facilities, such as safety passageway and stairs. Therefore, structural strength analysis
and safety facilities planning of formwork shoring should be considered at the time of layout
design. The purpose of this research is to apply Building Information Modelling (BIM) on
structural analysis and safety planning of system shoring to provide a safety guideline for
safety planning of formwork shoring.

Main research findings and conclusion are: (1) Survey of onsite personnel shows that
structural analysis and safety facility planning should be carried out at the design phase to
prevent conflicts during constructional phase. (2) Three-dimensional BIM models of system
shoring for structure and safety planning can provide better visual information than 2D
models. (3) BIM can be used as a communication platform for safety layout and structural
design for structural analysis and safety planning personnel to promote formwork shoring
safety. (4) It is necessary for formwork shoring related workers to attend BIM training to be
better equipped in safety planning teamwork.

This research suggests a BIM teamwork concept as an integrated platform for structure
analysis and safety planning personnel in formwork shoring. The guideline proposed in this
research uses system shoring as an example of formwork shoring planning to provide a
practical design reference for related personnel to use it in planning and promoting

formwork shoring safety in the future.

Keywords: system shoring, safety planning, structure analysis, building information

modelling
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BER ¢ BOE BIM HZEMITIEF

tfeE PR A BIM By HARLAR R ZHIRG IR H 1% - 7 N AOH SIFR AR5 H #h
TR » Bl— R E A [F R T AERY BIM STHREET - JA B RN SCHART iR 5 3
PRUCE I E R E T > B FRAEEE A - iR E T PR B R E
TR - R SR U EENSCH -
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EHBECNTRMAELE BARRIFELEHMTE

N

— o~ B BN M FmiE ) HAESEEE LW BEHGFI6FEH -
- RAWEARHAN 89%1H c ARER B -
SRR AREE ARETAE HIRESH9A -

£~ st

AHHEETHAEHHLHRCOTER I EEMGR LI R R Lo 4HYE
EES e Tt -

2 RHENET

— ~ E B4 X CHAM 0 RS -
1.4% % ‘E= 2100000kg/cm’ » Fb=1512kg/cm’ + Fv=1008kg/cm” =
2_R.+:200%100%5 5x8mm -

- EABAHKIFREDA

1M

¥

A7
#
2. F_~F:
x
A7
# A

JIS STK500 » Fy=3600kg/cm’
- JIS STK400 + Fy=2880kg/cm’
- JIS STK400 » Fy=2880kg/cm’

- & 60.2mm % T:3.2mm
:§ 48 2mm * T:2.5mm
-6 48 2mm % T:2 5mm

3.4k 3 §7 % (a tower):
4100410258 €52 R AHUR REME 91.75t » 4o ft4k6 -

B iR sitEE

ARELAE - -BRAXHEFEEDL)
#7278 ¥ ¥ (Impact Load)
T 7% E(L/L)
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» E=2100000kg/cm’ -
» E=2100000kg/cm” -
» E=2100000kg/em’” -

T 257 tl:l]ll'fms
30% (D/L)
0.10 ton/m’



DESIGN CALCULATION SHEET

—REEBLIFRMTR

2R LBLAT BRALHEYEFIOL) :2.57 ton/m’
k2 7% 4% F (Impact Load) : 30% DL
31 5% # $(LL) : 0.1 ton/m’
ME LG RT
1535
150 75| 120 | 150

ML MM
\ | /Hf___

48H

_ﬂ—f‘“_ﬂ_ff}_
—

e

y ﬁ IC‘P;-':I s % %ﬁ :

A1 A1 i 7 A1 A0 12T 1.7
Al=18m’ A2=140m’ A3=269m A4=084m’
Allrd > M4 % 09m :

3 3 F B A 47 # (maximum bearing load of a leg)
ARG EWMEALHEHK=15x09=225m
WL Y A =180x09=162m"
D/L = 257  ton'm® x 162 o = 416 ton
Impact Load = 0.30 DL = 125 ton
LL = 010 ton/m’ x 225 g’ = 023 ton
564 ton
EER KT E 5.64 ton
M 10014 258 2 L K HUB SRR 4 ———— 9175 ton
91.75ton  / 4.0 = 229  ton
HxEstH=25
CEmESA#= 229 <+ 25 = 9175 fton
BEEEEER
—> 564 fon < 9.175 ton OK!
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DESIGN CALCULATION SHEET

AZlfdy » A48 % ¥ 09m :
s B s K 47 # (maximum bearing load of a leg)
ko RAFRIVE K LS @ =0.75 09 =0.675 m’
Rk Ay h A% -14%09=126m°

DL = 257  ton/m’ x 126 g
Impact Load = 030 DL
LI = 010  ton/'m’® x 0675 m’
W KigE: 428 ton
HA 100414 258 2 il KB SRt —— 91.75
9175ton  / 40 = 229 ton
e e m#=25
EWESFaAE= 229 = 25 = 9175 ton
AL EREAR
- 428 ton < 9175 ton OK!

A3l » A58 % #E 09m !
st s A 47 #(maximum bearing load of a leg)
ARFEWEALH @K =12%x09=108m’
SEwd 4F 0 #Ak =2.69x09=2421m’

DL = 257  ton/m’ x 2421
Impact Load = 0.30 DL
LL = 010 ton/m’ x 108 m’
B AT E 8.20 ton
H M 100418 258 2 s K HUR 3Bl 91.75
9175ton  / 4.0 = 229 ton
g2 mE=25
CEBmEFa#E= 229 = 25 = 9175 ton
BELEESR
—- 820 ton < 9175 ton OK!

324
0.97
0.07
4.28

fon

6.22
1.87
0.11
8.20

ton

ton
ton
ton

ton

ton
ton
ton

ton
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DESIGN CALCULATION SHEET

Ad4lfd - B4 % #F 1.8m -
A w9 i K 47 #(maximum bearing load of a leg)
ARG ERPRAL) BH=15%18=27m
LT S =084%18=152m

DL = 257  ton/m’ x 1512 ' = 389 ton
Impact Load = 0.30 DL = 117 ton
LL = 010 ton/m* x 2700 p® = 027 ton
532 ton
B A E 532 ton
M 100414 258 2 & KU B SRS L -———— 9175  ton
91.75 ton 4.0 = 229 ton
R+ mE=25
SEBREFAE-= 229 - 25 = 9175 ton
L EAR
—> 532 ton < 9175 ton OK!
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DESIGN CALCULATION SHEET

= ~ HAISCHR f BB 8 £ ¥ B2 AMA
HEBFYLIERESN PN

+ 4 STKS00 % % ¢60.2xT3.2 | E=2100000( kg/cm’ ) |F,=3600 ( kg/em®)

BB | STK400 58 % 948.2xT2.5 | E=2100000( kg/cm®) |F,=2880 (kg/em’ )

44 | STK400 4% ¢48.2xT2.5 | E=2100000( kg/cm’) |F, = 2880 (kg/cm’)

A BAISCRE L HMETEHEFTE:

A B A Asrded ) Past R

K=1 L: &8M#ERE
r=i@ ¥ C.=m (2E/F,)"?
(KLir) <C, JETE M dh
R=(KL/r)/C, FS=5/3+3/8R-1/8xR’
R RBA F,=(1-05R")xF,/FS
(KLr)>C, PR deah

AFREH  F,=(12/23)7T E/(KL/1)’
ﬁJﬁﬁTﬁjjj PEZFEXA

SHEAFREOTENT

i | mE | TR 0 & L T KL'r
¥ 5 6.02 538 032 573 150 2018 | 7433
AT 482 432 025 3.59 150 1.618 | 92.71
&5 482 432 0.25 3.59 212 1.618 |131.03

FEAERATMa ¢

Cc R FS Fa Pa(t)

4 |10731| 0.693 1.885 1451.707 8.32

A [ 11997 0.773 1.899 1063922 3.82

s 11997 629.879 2.26
I G

AL A TR Bk o AHIT A TR ek -
£ 45 S #he RS Pa=832ton
Wb B SF e ki) Pa=382ton
MBS ebif R Pa=226ton

B HEESR
— 820 ton < 832 ton OK!

101




DESIGN CALCULATION SHEET

—_—

= it #pk(HA 49200%100% 5.5 8mm)

L LR 4%
BEmEARE 06 m
A 4 4 2B 15 m » #4ELEE 18 m
RREA S BEALHES EFDL) : 2570 kefim’
=[(0.6x1.5x1 8)]x2570=4163 kgf
MiE 2 W4 4 § (Impact Load) : B s+ A § - HRA X HEF TRDOL)30%H
=[(0.6x1.5x1.8)]x2570x30%=1249 kgf
%L EHEWL) : 100 kefm’
=[(1.5%1.8]x100=270 kef

d1 4% #(kg/m)
=(D/L) + (Impact Load)+ (L/L) = 5682 kg
Pk EEE
W= 5682 kg / 180 cm = 32 kg/em
i) & 20 em x 10 em = 055 em = 0.8 om HA 48
¥ B (2) = 181 o’
W4 (1) = 1810 cm’
i i #% (A) = 11 em’

L CER Y B
Wk (E) = 2100000 kg/cm’

KIHMAH (Fb) = 1512 kg/em’
HHWH (Fv) = 1008  kg/em’
4% 40 48 7% B (strength of H-beam)
12 32 kg/lem x (180 cm) ?
M = LR g ( ) = 102284 kg-cm
10 10
M 102284  kg-
b _ _ gcmﬁ
z 181  kg/em’
= 565 kg/em’ < 1512 kg/em’ OK!
0.5W 5682kg  x 05
Fv = = 5
A 11 cm
= 258 kp/em’ < 1008 kg/em’ OK!
5 _awl'! 1 x 32kglem  x (180cm) *
"~ 128EI 128 x 2100000 kg/em’ x 1810 cm®
_ . L
= 007 cm < 0417 cm 365 OK!
| 20 cm x 10 om x 0355 cm x 08 ocm H#l4H
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DESIGN CALCULATION SHEET

2. KA B R E Wik
BB R B 5 m
il 4 [u] 2B 09 m - #ELEE 09 m

LEEE A § - BRA LY §EDL) : 2570 kefim’
=[(5%0.9x0.9)]x2570=10409 kgf

7L 2 4 # ¥ (Impact Load) : UL A § ~ BRA L HE % FE(D/L)30%:H K
=[(5%0.9%0.9)]x2570x30%=3123 kgf

FoT E# (/L) : 100 kgfm’

=[(0.9x0.9]x100=81 kgf

B E(kg/m)
=(D/L) + (Impact Load)+ (L/L) = 13612 kg
FmEkEEE
w= 13612 kg / 90 cm = 151 kg/em
= 20 cm X 10 em = 055 em = 0.8 cm HA 48
#| @ H 3 (2) = 181 e’
e (1) = 1810 cm'
B @ 4 (A) = 11 em’

ARz B RA MR
Wk iate (E) = 2100000 kg/em’

%My (Fb) = 1512 kglem’
ZHWhH (Fv) = 1008 kglem’
#0485 B (strength of H-beam) :
1.2 151 ke/em x 90cm) 2
M = —= ¢ ¢ ) = 122508 kg-cm
10 10
M 122508 kgcm
P‘b ) == g o
z 181  kg/em’
= 677 kg/em® < 1512 kg/em’ OK!
0.5W 13612kg  x 0.5
FV = =
A 11 em?
= 619 kg/lem® < 1008 kg/em’ OK!
N 3 iwL! 1 x 151kglem x (90cm) *
© 128EI 128 x 2100000 kg/em® x 1810 cm?
_ ) L
= 002 cm < 0417 cm 360 OK!
o EH 20 cm x 10 ecm = 055 ecm 0.8 cm HA4H
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DESIGN CALCULATION SHEET

3R R E B4R
R E A 5 m
A 4 U] 2R 15 m »» H#EEEE 06 m

AEEA E - BRA X HEY §EDL) 2570 kefim’

=[(5%1.5%0.6)]%2570=11565 kgf

#7E 2 7% # §(lmpact Load) : BUREL A § ~ BRA X HE % FEDML)30%3H K
=[(5%1.5%0.6)]%2570x30%=3470 kef

I EREWLL) 100 kgfm’

=[(1.5%0.6]x100=90 kgf

1 4% F(keg/m)
=(D/L) + (Impact Load)+ (L/L) = 15125 kg
B EEEE
W= 15125 kg / 60 cm = 252  kg/em
S 20 em x 10 em x 055 em x 08 cm HA4H
| i 3 (Z) = 181 e’
HH4E (1) = 1810 cm'
B & (A) = 11 cm’

MMz Ry st R
L fate (E) = 2100000 kg/em?

wHMEH (Fb) = 1512 kg/em’
EHWAH (Fv) = 1008  kg/em’
Fa A% A0 48 7% K (strength of H-beam) -
12 252 keg/em x 60cm) 2
M = —= ¢ ( ) = 90747 ke-cm
10 10
M 90747  ke-
b _ _ gcmﬁ
z 181  kg/em’
= 501 kg/fem® < 1512 kgfem’ OK!
0.5W 15125kg  x 0.5
Fv = =
A 11 em’
= 687 kglem® < 1008 kg/em’ OK!
5 _1wL' 1 x 252kglem x (60cm) °
© 128EI 128 x 2100000 kg/em® x 1810 cm?
= - _ L
= 001 cm < 0417 cm 360 OK!
R 20 em x 10 em x 055 cm x 08 cm HA4H
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DESIGN CALCULATION SHEET

AMBZTERERE B4
BIARAERE K 12 m
48 [u] 2B 09 m - #éEEE 1.8

AELAE - BRAXHEY $EDL) 2570 kefim®
=[(1.2x0.9x1 8)]x2570=4996 kgf

m

#it 2 7% % §(Impact Load) : BUL#EL A § - BARA L R ¥ § F(D/L)30%3H K

=[(1.2%0.9x1.8)]%x2570%30%=1499 kgf

I EHEWL) 100 kgfm’
=[(0.9x1.8]x100=162 kef

# % F(kg/m)
=(D/L) + (Impact Load)+ (L/L) = 6657 kg
Pk EEE
W= 6657 kg / 180 cm = 37  kg/em
B 20 em x 10 em x 055 em x 08 cm HA4Y
i R () = 181 cm’
M (1) = 1810 cm'
i @ #% (A) = 11 em’
LR L) VR
WM (E) = 2100000 kg/em’
2B (Fb) = 1512 kglem’
ZHEWH (Fv) = 1008 kg/em’
ta A A 48 7% A (strength of H-beam) -
12 37 kg/em x (180 cm) ?
Mo o= ¢ ( ) = 119824 kg-cm
10 10
b _ M _ 119824 kg—cmﬁ
z 181  kg/em’
= 662 kglem’ < 1512 kg/em’ OK!
0.5W 6657kg x 05
Fv = =
A 11 cm®
= 303 kg/em’ < 1008 kg/em’ OK!
5 ~awl'! 1 x 37kglem x (180cm) *
128EI 128 x 2100000 kg/em® x 1810 cm’
_ ) L
= 008 em < 0417 cm 360 OK!

S fEH 20 com x 10 em x

0.55

cm

® 08 ocm H#4H
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DESIGN CALCULATION SHEET

M~ BELIEARA
B B RKE90%L L 1% - £ & i F 4 i -

‘ M e
GO W Vi 1 i T VA VA
" Vvl livAVas
" Rl TV
" S
" Vil VAV
. SV
: Vel liVdVaR
: A1
: S
VNN
NN
50 B R 40 U R i A 16.87 m” » SH 4% # 1 #E 0.9 m d //,’//5 ;??; f;? P
iR T A 03m x 14m q // //// //’ |
:> __1687x09%257 AN VAL
1 14 x 0.3 == dedaled =gm Jelalel = |-

= 929 tom/m>

LhOERERL SR Al A HART I ZHRBERASR -
PSR A ZRSEHFL  SHRRBERE  AKHATHLORHELR
kA > R EE S AR I 20 ton/m’ -

ARG RBER AR

AW A

iy SR TR T A do A AT AN (GRRP R A2 R AP E B A SRR T M)

f& 4 Meyerhof 4 &, * (B 37L& 2 5cm) » BB FHKEH q B

B+0.33

g = 0.33;\-'[ } ton'm’ - OK-

G EBR D THAE LT THATARMAE 248

284 B T
0= cm
N | B+0.33

4 N=16 » q=9.29%ton/m” % {5 5 =

2.84%9.29 { 0.3

=0.37em
3] 0.3+0.33

106




DESIGN CALCULATION SHEET

ERRE S R

AP N EELEATREN ~B Mz kFal b Lk Fahd
WD 4 AL R HEA e o
L & o i

WIBM(F) VOREFE) V(ELE)
1 0.047W 0.032W
2 0.058W 0.041W
3 0.068W 0.047W

FHERTHMARLE  RF3H ARIIEARELE
SAKPES A Ve=0.032W (W FHaisE)
B4 S AL A 0 B @ Ak 1687 m’ » R A 15.5m
## ERC) : 2570kg
W & © 16.87x15.5x2570=672016 kg =672 ton
S Ne= 0032 = 672 ton = 21.50ton

2. /A

FHRSE h(m) BB (kef/m®)
h=9 (16V-24)xQ
9 <h=15 (16V-16)>Q
15<h =30 (16V-8)xQ
h > 30 1.6VxQ

apkE A AR E %S 375m/ sec -

bQ=03+02xW > WAELEHRBEN H G2 EARLE -
Q=03+02x15=06m

cERHEATHMALLE  bl1Es o Bl AR £A%078 -

dEHEFTHATABAOHEL>REwmES » f B BRES o 25kgfm® -

EHEEHAI5<h=30-
b RS HEERA B (1.6%x375-8)%06x078+25=49336kef/m’
oSSR ) =R xR Bl AR
LR EM=5%155=775m
B EEHELS Vw = 0049336 x 775=  3.82ton
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DESIGN CALCULATION SHEET

L =265m 4 #
AP B preid R i
M A Hmax = 26.5 m e 474 8] 5 47 -
#BPR4E ) 4 Md=Ve x H
Md = 2150 x 26.50
= 569.86 t-m ]
BIRHLN 4E Mr=W x B2
Mr = 672 x 690 ]
— 463680 tm ]
Mr
Md
4636.80
569.86

8.14 OK! o el o e = =
B=1382

e ] ] ] w fof

=2E50

H

N
elafal=la

NN

%2 R #FS

x |mlalu

e e et R o T 0 T S e e e

Il
AR W W

XHEREGHFRES 113000kg
Y N 458 F L F>0.75m=113 ton % 0.75m =84 .75 T-m

s B s 2
F55mIgRA307-19mmiRe d & - KIE TSMEGTHFR, BB RN
WA %2 0ton -
S ETARZLHA =0.6xFy=15ton -
596 ) 22 5% o 3 L 3 AL 2 1896ka (&%) » 404 M 5T $& 44 25 3544 % 0.95ton -
FARE N EA 154 x22m + 1.5x4 8 x16.5m + 1 5x4@ x11m + 1 54 x5.5m
= 330 ton-m

330 ton-m > 84.75 ton-m (OK))

FARNBALLIEEF—RAAMIVLIEE  HAFNARBEIE -BE #8813
60x90cm ~ 60x150cm ~ 90x150cmd 37 M &5 » A &/ Ul 1. 5mE K354 A 4
ARAGAT Bl » TR M M T 97 dsdn KR -
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&S -

2|, HEY §ff
Hot Rolled H-Beam

Bk (Section Area) © a
A MR (Moment of Tnertia) © [ = ar®

TR Radius of Gyration) © r=Y1/a
FEHFEEL D S=1e (Section Modulus)
FFREERST  Standard dimension FEEH Reference
uﬁrﬁ:ﬁ Samgz-rr;?nms &ﬁﬁm U:fghl mﬁma mﬁ%?;un sﬁﬁiﬁm Hni%ﬁﬁum
{mm) (o) [kgim)
HxBxtlxt2 R Ix Iy e y B By Zu Iy
100 % 100 10x100x 6x B B 21,59 16.% r ] 134 4.18 248 78 an 56 41
125125 125x125xB5x 0 | 8 3000 236 /30 03 | 520 | 213 134 47 152 73
150x 75 150x 75x S5x 7 | B 17.85 140 566 50 .41 | 166 a8 13 102 b
150 % 100 148x100x Bx 8 8 26.35 20.7 1000 150 6.7 238 136 30 154 48
150 % 150 150x150% Tx10 | 8 39.65 314 1620 563 | 640 | 377 26 75 243 114
17ox 90 175x 90x 5x 8 8 22.90 18.0 1210 ] T8 2.08 138 22 156 34
175% 175 175x175x 752 11 | 13 51.42 404 2900 8B4 | 7.0 | 437 33| nz an 171
200 % 100 198x S9x45x T B 2269 178 1540 13 B.25 224 158 23 176 35
MOx100x55x¢ 8 | 8 26.67 209 1810 134 | B=za | 2 181 7 05 42
200 %150 1Mx150x 6x 9 | B 3811 299 2530 507 | &30 | 385 2 68 an 103
200 x 200 H0x200x Bx12 | 13 63.53 493 4720 1600 B.62 5.02 472 160 526 243
*H0x204x 12212 | 13 71.53 56.2 4380 1700 B.35 4.88 438 167 568 257
250 % 125 2Bx124% Sx 8 | B 3199 25.1 3450 255 | 1040 | 282 78 a1 312 63
Z0x125% Bx 9 | B 36.97 200 3960 254 | 1o40 | 282 317 47 358 73
250 % 175 244 x175x Tx 11 [ 13 56,49 438 6040 964 | 1040 4.1 435 112 551 172
250 % 250 20x250x 9xid [ 13 91.43 e 10700 3650 | 10.80 6.32 B850 292 253 443
*re0x255x x4 | 13 103.9 B1.5 11400 3880 | 1050 B.11 N2 304 1030 467
300 % 150 MOy 148x55x 8 | 13 40,80 20 6320 442 | 1240 | 328 424 58 475 a1
0x150x 65x 9 [ 13 46,78 36.7 7210 S0B | 1240 129 481 68 43 105
300 x 200 2 x200x Bx12 |13 71.08 e ) 11100 1600 | 12.50 475 758 160 842 245
300 = 300 *rdx M2k 12x12 | 13 106.3 B34 16600 | 5510 | 1250 | T20 1130 | 365 1260 558
W0x300x 10x15 | 13 118.4 930 20200 | 6750 | 4340 | 755 | 1350 | 450 1430 682
*W0x WEx 15x 15 | 13 1334 108 21300 | 7100 | 1260 | 730 | 1420 | 466 1800 714
#304x301x 1x17 | 13 133.5 105 23200 ( 773D | 1320 | TH1 | 1520 | 514 1830 779
#312x 303x 13x21 | 13 163.2 129 28400 | 8750 | 1a3e | T2 | 1880 | G44 2110 76
*1Bx307x 1Tx24 | 13 1947 153 35000 | 160D | 1340 .72 2200 756 2500 1150
LET T PRET S T T an Afn ann P, ammnn P - . - e PRy
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856 :

|
S > 7e
B EARRKARBERE S ®
ERAZMARRR L E
$ 2 R #
( 100 ) % SBOO12 3% HExay: 100 & | A
I f 4 H  NA
I E 0 KEARGH RN #4ai: 100 1 A 2 8
A o # : NA %A 1002 | B 25 8
T RERHA RS REAR S 0 —
RAEAR O RIEHK WAk —
EHAR ORI B AR BB
WAk & A 0 o 60nmB) 4% A # %45 2 (1. 8mx1. 5m £ £ STK500)
b o A AERLE WHESHE B E
(mm) (mm) (mm) (mm) P(tf)
60. 3 3.5 1800/1500 5000 91. 40
| 7
i
=L T
5| g | |
- ‘ : 180 5
I
g &
g
g | I
g |3 5
ir qb—l\ - - -
1800 Q 1500 [
ANTRERE BESINNEE
No. & % [ B 15
| E2 STKS00 % 60.2mmxT:3,2mm
2 |8 STK400 b 48 2mmxT:2.5mm
3 | STK400 » 48 2mmxT:2.3mm
4 |HRAR STKS00 ¥ 60.2mmxT:3, 2mm
5 | STR400 48 2mmxT:5.0mm
6 |Umﬁl¥. STR400 4 48 2mmxT:S.0mm
F P L

ARG b R E 7 @R R o M P AR S AT SRR A i -

i
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¥ 3 R #* 3 R
( 100 ) & SB001Z % HFxasm: 100 & 1 A 25 8
LM NA
2 80 RERMAMRLS) W ak: 100 1 B 25 8
A & # : NA WA 1005 1 A 25 8
Y& REARGAMRLS) B —
REAR © R e HE L —
EHAR O R s A A HER
Wi # 0 ) 60nmE 48 A s XA R (1. 5mx]. 5m £ 42STK500)
s (2 BERE ERGE BORAE
(mm) (mm) (mm) (mm) P(tf)
60.3 3.5 1500/1500 5000 91.75
7z
L,
1500
® G
—Q
ENRA
,f@
M= =05
l 1500
S BEHEERE
No. 3 G TR
| STKS00 ¢ 60.2mmxT:3.2mm
Pl T STR400 $48.2mmxT:2.5mm
31 |ER STKA00 48 2mmxT:2 Smm
4 |mest STKS00 460 2mmxT:3 2mm _
S |MemeE STK400 48, 2mmxT:5.0mm
3 Imm STRAOD 43, 2mmX15.0mm
7_ s SRR

A GEJE AR % O o AR IR AR 0 AT T SRR B AT B AR A R W -

5T
Teapitll
Kok =]
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Ft&k7

Material & Engincering Laboratory-Taichung

TEST REPORT

Report No.  : TK-08:03517X
Page OF 1
Date * Nov. 13, 2008
Project: Self Evaluation
Client: SUCOOT INDUSTRIAL CO.,LTD./ TAE HYUN ENGINEERING CO.,LTD.
Contractor: ~ ~--eeee
Supplier: B ——
Sample: Jack Base ¢ 48.2mmx>600mmxT:5.0mm

Submitted By:  SUCOOT INDUSTRIAL CO.,LTD.-TUNG MIN SHING
Received Date:  Now. 11, 2008

Tested Date: Nov. 11, 2008~ Nov. 13, 2008

Test Method: Compression test

Remark: The information mentioned in the above section is provided by testing applicant

(Exclude tested date)

RESULTS:
1.Fixed test sample on load test machine *

2.Starting compression test and record max load value(test speed 10 mm/min) «

Compression test

Sample Name Max load (kgf)
Jack Base ¢ 48.2mmx*600mmxT:5.0mm 25651
ooc ~
o I~
The required specification(s) offered in this test report is/are for reference only. o&éggg ’?A”r‘sv :thhln_‘trd‘.’f

The conformity mdgment is at the Applicant's final verdict.

Unless otherwise stated the resuits shown in ths hs! WE-OH refer only to the snn-ple(si testod. This test repert cannot be reproduced, excepl
in full, without prior wrtien permission of the Comp VIR - AR RN RGN K - SR CESST®ENFS  TorSAN

This Test Report is issuod by the Company under its General Conditions of Service printed overieaf or avadable on recuest and accessible a1
Attertion is drawn to the imitation of ubuacltmemntncahon nnd#unsmct-on issues definad
s the Compan 4

httg:)
therein, Any holdr of this Test 5 advised that indormation contained herson rel ndngs at the hme of iy

mamenhm ondy and within the imits of Chent's mstructions, if any. Ihu C y's sole responsibility is 10 its Chent this document ¢oas ™y 7
not axonerate paries 1o a transaction from exarcising all ther oﬁq‘mm under the transaction documents. Any unaushorzod W7497683
sﬂerano;\u'ovlgany o falsification of the content or aoooavenc' of ’ws cocumn is unlawhul and offenders may be peosecuiod 1o the fullest
extent of
$6S Telwan Ltd. |No. 115, Yoeyuan N, Ad.. Lungjing Shiang, Taichung County. Taiwan. /& ¥ 8- M L5 1153

4 MM A4 1L ALY AT A4 ]| ¢(8964) 2631.1838 £1895-4) 2631-1390 WWW,1W.5§5.com

Mamber of 555 Group
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bhb LHRABHERRHRLAT
' 5GS Taiwaa L. SAMPLE CARD

Laboratory Testing - ISO Certification - Inspection

No.115,Youyuan N.Rd., Lungjing Shiang

Taichung County, Talwan

Tel : (04 ) 26311838 ( {48

Fax : (04) 26311990

PAGE NO 1

REPORT NO: TK-08-03517X

After test
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LERE RV LY: M T
4.'tw$a)lrém. MABUTR  BEeS  MKCR-N@®m
I, BEw MERDeRy,
2. g YT RE WERSFEONEE T eADRE (F5E 4G & 7R 103%)
12k 2,
3. ARBU A0LBY,
3 d M K %
(e w| 1] 2]3a | [ sy
]
('-J’EJON" 0 gl lmf'-l ey = -
4345 DHo-5-0)¢5 | 350kg en| OO l .l 8.4 9.8 | v.3 ]
;mmauwym rve 1 f =p—
nm {1 k2 | 5g
S0kg.on ! * 3.8 4.1 8.2 & ]
o 5 o IR, 1]
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FERABMERFNEE  RMBZ B (FREHE ]
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AERE/RThHEFBEBNOME - RtERALESR
SANERNERERVRNOBFAIHBE -

HEEmME » MAFTREARKSERLERMC
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52 190 TR fro 17 B2 ~ BF 1 SDAL 7 B iy Sk R R R
L

[FREHTE | B[ HREE | FIKEZSLFH
SRR ? BRUEELBRERZBBNT RUKZE
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& 2-2
* [ 3 A& (aEMETE)
AL th MM K Recommended Pnrn:rzltr 244kg/m” [ S0psi)
AT o s PR 1 i AR 0 R FTkg/m” ( P5pai )
HENBE S RN 150kg/ m” kAL
Belon Kelender 300~ 500kg/m*
- *MIRANEEE) RS R W5 R A
BETREE ASIm'y W =350k m’
Im'< A& Sm'ey
W= (400—50A) kg'm®
Smi< AW W = 150kg/ m*
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Midk1l : (AARA "REBREIEIRHK, sERLEE  ARER -)

M2 MHNEIEHE (B t/m?)

W) WA
# 2] & W T n
NE | MR | e | mE | mA | um
1@ M 1.4 | 1.4 | 1.4 |08 281 a0
SS 41 SMa 1.6 | 1.6 | 1.6 |08 | 30 48
WERM | s 0 2.0 | 20| 20 | 1.2 | a8 | 58
SM50 2:2: ) 22 22 | 3 oA el
5 sV sva 1.6 | — — 12| = — | mMehe
s 1 1.5
sS4 |2 @& n 0.8 | — - - e B
My |+ & 8 10| — | — 12| - -
[ — |10] = — | =1 28
STK 41 t< dnm 1.4 1.4 0.8 2.4
~WBEM |STK 41 t= dne 1.6 [ 1.6 | 1.8 | 0.9 | 3.0
KERE |STK 5 (< 4on 20 |20 20 | 1.2 | 328
STK 50 t2 4nn 22 | 22| 22 | 1.3 | 4a
SR24 SD 24 1.8 | 1.8
neetIsrRm S0 D 2.0 | 2.0
S0 2.2 | 2.2
CHET « GRESRE -
c M ZENBOM MG ZHRTW
CRBZEHE AN MISEEY o
&3 ¥alERHZETED
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5 A REBEK
im0 = 0 0 8 20 3
0 10-10" | 20°) 3° | 0 [80' [ [w-@'] @ =
)8R B b e St [ 100 0.87 | 0.73 | 060 | 0.47 | 0.33 0.70
B i M= | 1.0 (D080 0.78 Q.67 | 0.58 .44 0.33
HBESHAR | HRENLMMES [11%e | 10 [0.85] 0.2 | 0.8 | 0.45 | 0.31 | 0.8
" Ami| 1.00 10.88] 0.%5 | 063 [ 0.50 | 038 | 0.9
2 ® 2 winme| 1.0 [0.8] 07 | 0.5 | 0.2 | 0.27 | 0aos
mE | 1.0 1087 0.723 | 080 | 0.47 | 0.:3 | p.o

* EEARZEA( KUET0IUTFRFLGRAR Gmmbl | ) W BEBRE M@0 o
Kk WK BABRTHERAE (mnll k> MY
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FEF Eﬁﬁ‘sﬂﬁzﬂbﬂ‘fﬁﬁﬁﬁﬁﬁ%
BEET R
BSREK

tRIgE
2014/12/03

“ « BIME(T 5 855 14

o © EHEARGSER Y
BIMEA{T 5t

BIMSATT31 8
#5548

BIMENTTETEH55 /148
buildingSMART alliance™ (bSa) 5125

bSa & T HIE NBIMS

FIAEE (Penn State University ) {7

BIMERTTaT &5 /148
BIMEL KT ER

e R E
(Identify BIM Goals and Users)
RETIER
(Design BIM Project Execution Process)
S E ERRACHR
(Develop Information Exchanges)
TEZHITBIM Z BB
(Define Supporting Infrastructures for
BIM Implementation)

BIMERT T & 155 /148

- Building (Preventative)
Maintenance Scheduling
«  Building System Analysis Structural Analysis

« Energy Analysis
.

Asset Management « Lighting Analysis
.

.
o  Space Management and Mechanical Analysis

Tracking o  Other Engineering Analysis
«  Disaster Planning + Sustainability (LEED) Evaluation
. Record Modeling « Code Validation
e Site Utilization Planning o Programming
o  Construction System Design o Site Analysis
. Digital Fabrication o Design Reviews
« 3D Control and Planning « Phase Planning (4D Modeling)
o 3D Coordination o Cost Estimation

o Existing Conditions Modeling

« Design AuthoringEngineering Analysis
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M%Eﬁﬁ%ﬂﬁzﬁm%ﬁiﬁ%
BBSET R e
R

fRigEE
2014/12/16

BIME{TET &
8514

BIMENT T & 155 /148
BIME KT B

R B IR R ERE
(Identify BIM Goals and Users)
REITIER
(Design BIM Project Execution Process)
FREERACHR
(Develop Information Exchanges)
TEFETTBIM Z KEBEALRE
(Define Supporting Infrastructures for
BIM Implementation)
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u o BIMB{T 15311148
5> Rt o
BIME{Tt 8

3 BEE

BIMEAT TRt #1551 4R
buildingSMART alliance™ (bSa) 51

bSa & T HIE NBIMS

EINAEE (Penn State University ) Zh{T

BIMEK{ TRt &5 /14

. Building (Preventative)
Maintenance Scheduling

« Engineering Analysis
Energy Analysis

.

«  Building System Analysis «  Structural Analysis

« AssetManagement « Lighting Analysis

. Space Management and « Mechanical Analysis
Tracking o Other Engineering Analysis

«  Disaster Planning « Sustainability (LEED) Evaluation

- Record Modeling o Code Validation

. Site Utilization Planning o Programming

- Construction System Design o Site Analysis
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