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Motivation

Building Industry has been lead to electronic trend due to the fast
development of information technology and knowledge economics as well as the
government policy inducement.  The Quality Control with Real-Time Information
System for Steel Construction of Architectures, abbreviated as QCRTIS, is used
as a consulting tool to change the quality control of steel construction into
electronic management. Personal Digital Assistant (PDA) is utilized as an input
device for construction inspections on jobsite of steel structure architecture.
Inspection data are transmitted into the main computer system by wire/wireless
interface.  Project management or the owner can read or analyze the real-time
information through intranet or Internet. Research of the computer system of
QCRTIS was finished last year sponsored by ARCHITECTURE & BUIDING
RESEARCH INSTITUTE. The goal of this project is to provide a consulting
service at construction site of steel architecture using QCRTIS as quality control
tool. Then modify and upgrade the real-time information system according to
the user feedback. Besides, increasing a database of construction inspection
specification into the system is the other goal of this project since knowledge
management is also very important for electronic management trend.

Research Process

Research process of this project is to setup the QCRTIS system at jobsite,
provide the user training service and system maintenance, and make the custom
format service according to the necessity of construction companies. Two
jobsite cases will be proceeded where one case in Taipei and the other in



Kaohsiung Hsien. The inspection of welding nondestructive test (NDT) in the

QCRTIS will be examined individual by a welding inspection company as well.

Important Observations

There are some important observations in this research project:

1.

Case 1, a 28 story steel structure consulting service results show that
the number of NDT defect at 1-5 pier of column is 52,46,38, 46, and 33
respectively before using QCRTIS system, and the number of NDT
defect at 6-10 pier of column is 30, 32, 38, 38, and 23 respectively after
using QCRTIS system. This display that the QCRTIS system is useful to
promote the ability of quality control.

CASE 2, a 5 story SRC structure consulting service results show the
number of NDT defect at area A id 15 before using QCRTIS and the
number of NDT defect is2 after using the QCRTIS. Though the
construction amount of steel element at area A is about 2.2 times the
construction amount of area B. It again shows this system did improve
the construction quality and promote the quality control ability.

Construction owner, contractor, and subconstactors have different
degree of business informatization. Their documentation formats are
different too. It increase the work amount and time to do
pre-preparation and data transformation in using the QCRTIS.

The process speed of operation system in PDA is slower than that in PC.
PDA's function should be improved to make it become more user friendly,
such as handwriting recognization capability, wireless transmittion speed,
and text-graphic integration.

The computer skill of workers on jobdsite differ a lot. It is necessary to
hold the wokshop of information technology training for consruction
worker.



Main Suggestions

The main suggestions according to above observations are focus on quality
control system design and input tool, information technology training of jobsite
worker, and construction information integration parts.

Quality Control System Design and Input Tool

1.In order to reach the efficiency of quick understanding and response to the
construction jobsite situation, it is better to have the uniform checking list
demanded by the official bureau to elimination the difference of information
technology between owner, contractor and subcontractor.

2.Input device used in jobsite inspection, such as PDA or tablet PC, should be
design with vibration resistance, dust prevention, scratch resistant,
anti —reflection of light and have web camera, voice input, wireless
transmission functions.

sInformation Technology Training of Jobsite Worker

1.Construction Business should catch up the trend of electronic and
information technology development and integrate the professional
knowledge with this trend. Provide the information technology training to
company member is one of best way to increase company competition.

2.T0 hold the workshop or seminar of QCRTIS introduction and using will help
jobsite worker speeding up the recognition and computer skill about
construction quality control.

*Integration of Construction Information and Management

1.The further research can study the quality control information transformation
and combination between steel shop fabrication and steel construction on
jobsite.

2.Another advanced research can increase the engineering schedule control
and interface engineering management functions to QCRTIS
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1. For an individual column shipping piece, the angular variation of the working line
from a plumb line shall be equal to or less than 1/500 of the distance between
working points, subject to the following additional limitations:

(a) For an individual column shipping piece that is adjacent to an elevator shaft,
the displacement of member working points shall be equal to or less than 1 in.
[25 mm] from the Established Column Line in the first 20 stories. Above this level,
an increase in the displacement of 1/32 in. [1 mm] is permitted for each additional
story up to a maximum displacement of 2 in. [50 mm] from the Established
Column Line.

(b) For an exterior individual column shipping piece, the displacement of member
working points from the Established Column Line in the first 20 stories shall be
equal to or less than I in. [25 mm] toward and 2 in. [50 mm] away from the
building line. Above this level, an increase in the displacement of 1/16 in. [2 mm]
Is permitted for each additional story up to a maximum displacement of 2 in. [50
mm] toward and 3 in. [75 mm] away from the building line.

(c) For an exterior individual column shipping piece, the member working points at
any splice level for multi-Tier buildings and at the tops of columns for single-Tier
buildings shall fall with-in a horizontal envelope, parallel to the building line, that
is equal to or less than 1 1/2 in. [38 mm] wide for buildings up to 300 ft [90,000
mm] in length. An increase in the width of this horizontal envelope of 1/2 in. [13
mm] is permitted for each additional 100 ft [30,000 m] in length up to a maximum
width of 3 in. [75 mm].

(d) For an exterior column shipping piece, the displacement of member working
points from the Established Column Line, parallel to the building line, shall be
equal to or less than 2 in. [50 mm] in the first 20 stories. Above this level, an
increase in the displacement of 1/16 in. [2 mm] is permitted for each additional
story up to a maximum displacement of 3 in. [75 mm)] parallel to the building line.
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2. For members other than column shipping pieces, the following limitations shall
apply:

(a) For a member that consists of an individual, straight shipping piece without field
splices, other than a cantilevered member, the variation in alignment shall be
acceptable if it is caused solely by variations in column alignment and/or primary
supporting member alignment that are within the permissible variations for the
fabrication and erection of such members.

(b) For a member that consists of an individual, straight shipping piece that
connects to a column, the variation in the distance from the member working
point to the upper finished splice line of the column shall be equal to or less than
plus 3/16 in. [5 mm] and minus 5/16 in. [8 mm].

(c) For a member that consists of an individual shipping piece that does not connect
to a column, the variation in elevation shall be acceptable if it is caused solely by
the variations in the elevations of the supporting members within the permissible
variations for the fabrication and erection of those members.

(d) For a member that consists of an individual, straight shipping piece and that is a
segment of a field assembled unit containing field splices between points of
support, the plumbness, elevation and alignment shall be acceptable if the
angular variation of the working line from the plan alignment is equal to or less
than 1/500 of the distance between working points.

(e) For a cantilevered member that consists of an individual, straight shipping piece,
the plumbness, elevation and alignment shall be acceptable if the angular
variation of the working line from a straight line that is extended in the plan
direction from the working point at its supported end is equal to or less than 1/500
of the distance from the working point at the free end.

() For a member of irregular shape, the plumbness, elevation and alignment shall
be acceptable if the fabricated member is with-in its tolerances and the members
that support it are within the tolerances specified in this Code.
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l-— Established 1
Column Line —I 500
[7§mm] 3" 2" [50 mm ]
—W/\ ? ’
Z7/
36th FL. !
7
I
Slope 1/16" | Individual pieces within envelope defined at left
per story
1
| \
20th FL. 7 | Braced Point
. /
] i /
Plumb | L \7 L1000
50 mm] 2" " [25 mm /
[ 12 % 1 | ] Braced Point
X \
Elev. Varies | L \\ L1000
7 ERE o
! \
/ i 2 y Braced Point
1 3 /
Slope 500 %7 . @
V1 i___‘ Between brace points (usually stories)
Elev. Varies 4 !
i N
1 ! Established Column Line
gweaﬁ———ﬁf ! ’
/ , Slope 500
/I
Envelope within which all
working points must fall. 1 14'—.-u___ 1/4"
[6 mm] [6 mm]

Tolerance on location
of W.P. at base.

Note: The plumb line through the base working point for an individual column

is not necessarily the precise plan location because Sect. 7.13.1.1 deals onltK

with plumbness tolerances and does not include inaccuracies in location of the
Established Column Line, foundations and anchor rods beyond the Erector's control

Figure C-7.5. Exterior column plumbness tolerances normal to building line.
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M4 2 13, 854 6, 027 5,819
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in the displacement of 1/ 16 i n.i ti2omal i s
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points at any splice | evel for mupgi-Ti
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of 1/16 i n. [ 2 mm] i's permitted faor eac
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\

Braced Point
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Slope 00
Between brace points (usually stories)
Elev, Varies
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Slope —52”7
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I

Envelope within which all
working points must fall. 1/4"

[6mm]

Tolerance on Iocatlon
of W.P. at bas

Note: The plumb line through the base working point for an Individual column

is not necessaﬂl{o e precise plan location because Sect. 7.13.1.1 deals oni

with plumbness tolerances and does not include inaccuracies in location of the
Established Column Line, foundations and anchor rods beyond the Erector's control

Figure C-7.5. Exterior column plumbness tolerances normal to building line.
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1. AWS D1.1-96
AWS
1.
EXXXX(CNS 30%@ 3°Qa-2-1286)02 1 2°C
EXXXX-X(CNS 3/038C- 12C65(52 1 2°C
1.

131




5-5-2 (VT)
1. 1.0 1.0
( P4-16 )
Ter Dr awi Control all Limit alll
£ Compl etely [Compl etel
[I% 71 |welding Penetratec
H——— e 0. 3mm e 0.5mm
. Front fillelFront fil/l
U[‘:?I [jghx e 0. 3mm Wel di ng
!--4‘*-! Side fillet|le 0.5mm
' e 0.5mm Side fille
wel di ng
e 0. 5mm

(JASS(1996)

P110/(3))

wance

Wel di n¢

Under c

Statically Loaded N

Connections: For ma
in.[25mm]Jthick, wund
exceed 1/32 in. [1m
foll owing exception:
exceed 1/ 16 in. [ mm]

l ength up to 2 in.

[ 300mm] . For mater:i
greater than 1 in. t
not exceed 1/ 16 in.
of wel d.

(AWS D1. 1/D1. 1M 2002 P218/ Tabl e

6. 1(6)

Figureb. 4(s

| not
bl at ed
12in.

shall
l ength

e €

5.24))
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25 mm 1 mm,
300mm , 50 mm N
1. 6mm
0. 25mm,
0. 8mm
12
Y
1 1.
2 2
3 3
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1.
Statically Loaded Nontubu|ll ar Connelcfti ons: T
of afillet weld in any cojr wel d may
t han t he speci fed nomi nji (L) wi t h
correction by the foll owi ts (U):
L, U,
Specified nominal Allowable decrease
Under sl|li z e dweldsiz,in[mm] from L, in.[mm]
3/16[5] 1/16[2]
Wel ds 1/4[6] 3/32[2.5]
5/16[8] 1/8[3]
I n all cases, the undersi ilojn of t he
shall not exceed 10% of d l engt h.
web-to-flange welds on gi|l: we:' v, dJnderrun s
prohibited at the ends fo|lr a | engt|hl equal t
the width of the flange.
(AWS D1.1/D1. 1M: 2002 P218/ Table 6. 1(6) Figureb. 4(see 5.24))
1. 6mm I
10 % °
s
1. 1.
2. 2.
Statically Loaded Nontubular Cqmnnecti on
butt joints transverse to the dlirection
stress shall have no visible plping por
Porosi tgroove welds and for fillet weld|s|, the su
porosity 1/32 in. [1 mm] or gredter in di
3/8 in.[10mm] in any Ilinear inch of wel
3/ 4 in [20 mm] in any 12 in.[300mm] | et
(AWS D1.1/D1.1M: 2002 P218/ Table 6. 1(8)-(A))
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1 mm 25m
10mm 300
19 mm
100 mm
1 2.
1.
2.
3.
4 .
5.
6 .
7.
8 .
1. 1.
2. 2.
3. 3.
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Term Dr awi ng Control a Limit
all owart e
The di ffelfThe dif rence
bead une |of bead
““e” and:” unevent| |ss
shall be¢l“ea” and
. 2.5mm o |“e" shall]| pe
L |% entir w/| within . 0mm
et i .-.-|::
P ek 1t |l ength o over tl
rregu “|width of| entire el d
The |l ength I bead
of ©be _ . .
surf a i rregul a wi dt h ¢ 25 mm.
‘o R of bead |The
N e “e”shall [irregul ¢ ty of
wi t hin bead dt h
the ent.i ‘e
|l ength o |shall be|l Wwithin
7mm overt t he
entire \ | d
l ength f
150 mm.
(JASS(1996) P111/(8))
1. el R
25mm 2.5
2. e?2 f@
150mm 5mm e B 12
1. 1.
2. 2.
3. 3.
4 4 .
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St,at, cal_l Loaded Nontubul ar Connect
Crack Prohlii bl t y

s hall be unacceptable, regafdless of
(AWS D1.1/D1.1M: 2002 P218/ Table 6. 1(1))
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5-5-3

1. 1
2.
3.
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Statically Loaded Nontubul ar Connle

joints transverse to the directiaolnpl

have no visible piping porosity.f drg
Porosifftitylet welds, the sum of the vi sinmgl]

or greater in diameter shall note arX

inch of weld and shall not exce3do

l ength of wel d.

(AWS D1.1/D1. 1M 2002 P218/ Tabl e

6.1(8)-(A))

(AWS D1. 1/D1. 1M 2002 P218/ Tabl e

6.1(2), .y

1. 1.
2. 2.
3. 3.
4
5. 4 .
5.
6 .
7 . 6 .
8. 8 .
9.
Statically Load ar
Connections: t h 0 n
Wel d/ BasesiMeitialexi st bet Nt
Fusi on !l ayers of wel d
bet ween wel d m e
met al

=}
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2 2
3 3
1 1
2 2
3 3
4 4
Statically Loaded Nontubul ar Cont
Crack Prohilcxiraclomhall be unaccepthphb|le, rega
of |l ocation.

(AWS D1.1/D1. 1M 2002 P218/ Table 6. 1(1))
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1. e

2 . I AeB

3.

s c

5. http:// www. pcc.gov.tw
6 . http:// www. cpami.gov.tw/'

7. http:// www. moil and. gov

http:/ /1l and. hinet. net

http://stwland. hinet.net/ st w.

8 . ht/t/ pwww. c D met w

9. http://www. i build. col
10. http:// www. econst.com. tw

11. -

12. ”

09 13001000/(01 021
13. "M - ”
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http:/ Wwwwc ocno.nttwe/nt / 020321. ¢
14."7 ”

15. http:// www. pocket.suvey.co. uk
Software for Windows CE PDA”

16. Survey Pro Gl S
http:// www. cadmobi.com.tw/ chinese
17. "M ”

49 2001. 11

18. TM
http://www.gismap.com.tw

19. C Antp:/lwww.cadmobi.com.tw

20. " The PDA revolution hit t he con:
CMR Construction Technology http:

21. "Emeging Technology in the Const
Hel d Device”
http://arch2.tamu. edu/ contech/ fin

22. "Engineering Tools Windows, Pocke
Programs That Turn Your Calcul ati c
http:// www. enggtoool s. com
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1S 5.0 (Windows 2000 Professional or Server)
MS SQL Server 2000
Excel

Internet Explorer5.0 Netscape4.05

Windows98
MS Office97

Internet Explorer5.0 Netscape4.05

Windows CE3.0
Microsoft Pocket Office

Intel (CPU  Pentium IIl 1G )
256MB
( 66 )

UPS
10/100MB

Intel (CPU  Pentium 166MHZ
128MB
( 2G 6G )

155

)

S
Wi

KA



® PDA

m Y o w

1 WEB

10/100MB

PDA
(Pen Point)

32MB Flash Memory 128MB
802.11b Wireless LAN PCMCIA Adapter

802.11b Wireless LAN Access Point Device

Window 2000 Professional or Server / XP Professional (

( )

Internet

OFFICE 2000 ( EXCEL)
)
( )
IS 2000 Sever Professional

IS

1S

Internet
IS
Aspupload.exe Aspupload.exe
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1S

Server

Brower

3

C:\Inetpub\wwwroot

web

Web

(Klimages KINFO  KIFORM)
3

KINIF (Prefessional
)

C:\Inetpub\wwwroot\KINFO

Il e o i .?le : —— — T :
suzswe | mnem | ek | mesmees (DB 2 S BBR8) ) =
Webihis | ER | MiE | SarasEs [ EEN || s 5 [EE
WHSTIEEE S  AERERE: gw Clnetpubwninvrootilimages

& EEEE tERD) FORME st boawrarpoa BETROR M
S e b ) senipts
 ¥@ URL (Tate KRS [1XLSEDIT
| HesmEC e Ehﬁ
L C-InstpuiwwwootKINED .. XLEDL
F —I ) ELEUPLOAD
I iEsmERTnD F BRERT [ ERRLIST
v HEE ¥ RBGEERNNEIID [ Farm
A aw&iﬂ{ﬁ
 #RERE Dor
EREE 18] defuult asp-bak
_!]:irﬂn,up
BRELEHM: [FMEERES __ sEe | ﬂﬁmm
0 B,

b SR RE;E}I gd:ﬂﬂim
ERRRE: [ I | | 8] dnvf e bl
BARARRG: [+ REM) =

1| |
|

ol w0 [ w |

4. Web 3
Scripts C:\Inetpub\wwwroot\KINFO\scripts
images C:\Inetpub\wwwroot\KImages
forms C:\Inetpub\wwwroot\KIFORM
S. IS WWW KINFO
IP
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C:/Inetpub/wwwroot/KINKO
SCRIPTS
EXPIAIN
FORM
SPK030
KIFORM EXCEL
XLSDL
XLSEDIT
XLSUPLOAD
GP1
GP2
ERRLIST: D
2 SQL
1. MS SQL2000 MS SQL Server

2. Enterprise Manager DB INFODB
INFO.bak INFODB
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3. Enterprise  Manager infouser

1nfopass INFODB db_owner
4. C:\Inetpub\wwwroot\KINFO\info.asp ProvStr = "Server= Ib-test
"Server=" SQL Servername
5. Enterprise Manager
UPLOADLISTR ~ ERXLSLIST SEQ

=015
3
ITIRCHE wia bl I W :"
eapei L |
(L T4
o
oY 1]
| iR I:I.I_F _— =
| =
f' I 1 =
H [ S Bt bin [V b= wen
6 frontPage spk030

1. MS Internet Explorer ADSL IP
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jerry 111
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PDA
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PDA
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PDA

Excel Access
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PDA
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( 2000
P 1000 ADSL
3~4
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skt @ ARBHER

(1) Paim PDA %51l : &#t5 Palm OS, BER R FEE
EfR, e, RERRXEXRRTENG
XX RS ATREF I,

(2 ) Pocket PDA R3ll : R#%& Win CE, BHRELHX
LEXRR , RERRERERER T/AHERAR

B Palm 4,

( 3 ) 4R PDA K3 : R#tH Win CE, BER 2L
EERFK BRBRY. B¥L Pocket PDA R X
Re¥s K RERRERERER TIAGHERERE
tkPaim 4, REABERERRERER,

(4 ) Mini-Notebook %51 : R#t % Windows 2000/XP, &
HEEER-BREASKMERAXERRS B
RFAERERERER,

@ ( 5 ) Table pc %5I: Z#A Windows 2000/XP, EBE2

W 4 FH#x PDA. Mini-Notebook, Pocket PDA LA
MOBILE BEGBE. BTEER, BIHE. BBWTH

TECHNGLOGY

%, BEREERES. BEEERTERA , B

LBEEHE, FHERERBERER. RRBERE

B, EAMERRE.
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Palm PDA

Pocket PDA

Mini-Notebook

LAl |

ERRR

Palm® OS 5.0

Win CES.0

Windows 2000/xp

BRERY
BTREe¥

TFT320x480

3.9  TFT 240x320

8.9

XGATFT
1024 x600

WARK

FRYE

S QOREE BN

BHBANE

USB IrDA
Bluetooth™

uUsB
Bluetooth™

I'DA

usB

IEEE 1394 RJ-45 RJ-11
IrDA

RNERETEE

SD/MS/MMC

SD/MMC

PCMCIA

175g

206.89

880g

Pc HHE M

EREHE

Windows

%:
L
8
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Table pc

B A ;
=
EERR Win CE3.0 Windows XP Tablet PC Edition
BRERST
- 10.4  SVGATFTB00X600 104 XGATFT
BEREY 1024 x 768
BMAER
FEHE
BV AR ThEE
USB IEEE 1394 DA USB 2.0 IEEE 1394 RJ-45 RJ-11
AN IrDA
NERIERIFEE PCMCIA/CF PCMCIA
B &
B B
E B 1kg 1.4kg
Pc &M
Igﬁﬁ Windows Tablet
EtEm 5 4
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