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Summary

In this study, database schema which is capable of maintaining various design-knowledge
and applicable to the structural designs has been presented. Futhermore, by utilizing the da-
tabase system, RECODSS(REinforced COncrete Design Support System) was developed as
well.

Knowledge-base that were formulated from the document is constructed by applying the
concrete standard specifications of Korea from 1989. The basic drawing was prepared by
AutoCAD™, As an inference in the preliminary design, the certainty function and the inter-
polation function were presented. The certainty function is .nade by assuming linear relations
between each data while referencing MYCIN™(expert systems). Nevertheless, the interpola-
tion function was made by utilizing the linear Lagrange interpolation. For the search of the
design-knowledge, fast search algorithm and full-text search algorithm were used, however,
the design engine was programmed with C language. RECODSS was applied for designing a
slab and a beam member. And the results were compared with the existing results.

In conclusion, RECODSS was able to efficiently manage various design knowledge and to

introduce stable design results.
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Table 1. Main functions of each tables

Table name Main function
Public ® Design formula, heuristic knowledge,
knowledge recursive information
Design o Statistics information of primary
variable constraints
Heuristic e Storage for heuristic of design ex-
knowledge pert
Formula ® Design formula referring dictionary

. o Relationship of design variables and
Dictionary

formula
Statistics ® Primary constraints and preliminary
data design values
. e Recursive reference of public knowl-
Recursion
edge table

Reference for-| e Relationship of public knowledge
mula table formula table
Reference e Relationship of heuristic knowledge
heuristic table and statistics table
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( Designer’s database )
Heuristic |_ Design variables
knowledge
Recursion | | Design variables
for slab
Reference
Reference .. - -
heuristic Design variables
formula H
’ for beam
[ Formula | [ Statistics data | | [Design variables
for column
| | Design variables
Dictionary for other member

Fig. 1. Structure of database tables
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Table 2. Input data of slab design
Design of slab(Area=13 Unit)

Input data for

preliminary Constraints : USD
design . 2-way slab
Iz 16.0m
Iy 17.6m
wq + Okg/m
w; © 625kg/m
Ocr . 280kg/cm?
Input data for|gy : 4200kg/cm?

member designDesign method : USD

Column type : Beam at all support

Dimension of column : Width 35cm,
Length 35¢m, Height 3.5m

Dimension of beam : Width 35cm,
Height 50cm

% [, length of short span, /y: length of long span,

wq . death load w; : live load, ocs : specified compres-
sive strength of concrete, oy . yield strength of steel
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Table 3. Results of preliminary slab design

. Mu | Design Mor'nen?. per Disign Required| Minimum | Design D10 | D13 | D16
Span Location unit width d” As As As
(Tm)| span (Mu/b) (em) | (em?) (om?) (cm?) (EA)|(EA)|(EA)
Exterior -M| 1.49] 265.0 0.56 140 | 30 8.1 81 |12 | 8] 5
Column |, .

T I Mid +M| 456| 265.0 172 140 | 93 8.1 93 | 12 5
Long | ™ |Interior -M| 5.60| 265.0 2.11 140 | 115 81 | 115 |15 | 10| 8
span | . |Exterior -M| 050) 3000 0.20 140 | 12 9.2 92 |11 8 6
Mid +M{ 7.00| 300.0 2.33 140 | 144 92 | 144 |18 | 12| 9
P interior  -M| 859 300.0 2.86 140 | 179 | 92 | 179 |20 | 15 | 12
Exterior M 1.72] 1325 1.30 150 | 33 41 41 | 6] 4] 2
strip M 0.93| 1325 0.70 150 | 18 41 41 | 6| 4| 2
Short | Mid M [10.86| 460.0 2.36 150 | 208 | 141 | 208 | 26 | 17 | 13

span | span +M 5.85| 460.0 1.27 150 | 111 | 141 | 141 | 18 | 12

Interior M 3.29] 265.0 1.24 150 | 62 8.1 81 |12 | 8
strip +M 1.77| 265.0 0.67 150 | 32 8.1 81 | 12| 8| 5
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Fig. 3. Slab drawing by preliminary design
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Fig. 5. Slab drawing by member design

Table 4. Results of slab member design

A Mu | Design MorAnen.t per Disi’{gn Required| Minimum | Design D10 | D13 | D16
Span Location unit width d As As As A)EA)(EA)
(Tm)| span (Mu/b) (em) | (ecm?) | (ecm?) | (cm?) (B
Exterior -M| 1.49| 265.0 0.56 14.0 3.0 8.2 8.2 12 7 5
Column | .

. Mid +M| 4.56] 265.0 1.72 14.0 9.3 8.2 9.3 14 8 5

Long | *™ |Interior -M| 560 2650 | 2.1 140 | 115 82 | 115 |17 |10 | 6
span Mid Exterior -M| 0.59! 300.0 0.20 14.0 1.2 9.3 9.3 13 8 5
Mid +M| 6.99, 300.0 2.33 14.0 14.4 9.3 14.4 21 | 12 8

PN \Interior  -M| 858| 3000 |  2.86 140 | 178 93 | 178 |26 | 15| 9
Exterior -M 1.73| 1325 1.30 15.0 3.3 4.1 4.1 6 4 3

strip +M 0.93| 1325 0.70 15.0 1.7 4.1 4.1 6 4 3

Short Mid -M 10.86 460.0 2.35 15.0 20.8 14.2 20.8 30 | 17 1 11
span span +M 5.83| 460.0 1.27 15.0 11.0 14.2 14.2 20 | 12 8
Interior -M 3.30| 265.0 1.24 15.0 6.2 8.2 8.2 12 7 5

strip +M 1.78] 265.0 0.67 15.0 3.3 8.2 8.2 12 7 5
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Table 5. Comparison of steel quantity between
RECODSS and existing data in slab design

RECODSS | Existing

*
Ttems (A) | data(B) |(C=A-B) C/f; §00
(em?) | (em?) ’
Exterior 8.2 8.1 0.1 15
C‘S’:“_m“ Mid 93 93 | 00 | 00
Long | ™ llnterior | 115 | 115 | 00 | 00

span | | . Exterior 9.3 9.2 0.1 1.07

M‘tdfﬂe Md | 144 | 144 | 00 | 00
S nterior | 178 | 179 | 01 | 056

Exterior -M 41 41 0.0 0.0

column | +M 41 41 0.0 0.0
Stort | o | M| 28 | w8 | 00 [ 00
span | 0| 4M | 142 | 11 | ol | o7

Interior -M 8.2 8.1 0.1 15
column | +M 8.2 8.1 0.1 15
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Table 69 WAH, W4 F sF5Ase g2

Table 6. Change of load factor for testing the
continuation of RECODSS

Before After

Remark
Code 3.2.2 :
Combination of loads

U=1.2D+1.8LJ U=15D+1.8L

Table 7. Comparison of results according to the
change of load factor

Result before| Result after

modification | modification [(B-A)

(A) (B)
Maximum moment(t-m) 31.76 34.33 2.57
Maximum steel area of
20.8 22.5 1.7

applied section(cm?)

1989, 1996 = I E RZTA|WA 7|Fo|tt.
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