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CywecTtBytou,asa npobneMaTmnka uccrienoBaHus

CywecTtBylow,an npobnemaTtuka

OTCcyTCTBME OENCTBEHHbIX METOAMK MPeACTaBNAEHUSs U MepeBOoAa MOJIOKEHUA HOPMATUBHO-TEXHUYECKON AOKYMeHTauuu (B CTPOUTENbCTBE) B
crneumnannsnpoBaHHbii popmaT NpeacTaBieHns AaHHbIX, obecrneymBaloWMii BO3MOMKHOCTb 3PPEKTMBHON peannsaunm aBTOMATU3UMPOBAHHbIX
nposepoK BIM-mopaenei Ha npeamMeT COOTBETCTBUA TPEOOBAHMAM CYLLECTBYHOLEN HOPMATUBHOM AOKYMEHTALMUN.

OcHOBHble NpoTMBOpeuna/npeanocbIIKU UccNeno0BaHuUA

1. TexHonorva npeactaBAeHUs NPOEKTHOM WMHbopmauum (B cTpouTenbctee) 3a nocnegHue 30 neT npetepnena CunbHble M3MeHeHuAa (oT
B6yMarKHOro nNpeacTaBAeHUA K TPEXMEPHON NapameTpMuyeckon moaenn ¢ aTpnbyTMBHbIM COCTAaBOM), B TO BPeMSA, KaK TEXHONOMUA NpeacTaBaeHns
MHbOopMaumMmK, npeacTaBaaoLen coboit HopmaTMBHbIE TpeboBaHMA 3a NocCAegHee BpeMa He npeTeprena HUKAKMX KapauHanbHbIX U3MeHeHuM (oT
H6yMarKHOro npeacTaBieHUA K 31EKTPOHHOMY OKYMEHTY).

3. baza HT/[ B cTpouTenbCcTBe Ha AaHHbIA MOMEHT NpeacTaB/eHa MNoCPeACTBOM HECTPYKTYPUPOBaHHbIX (C1aboOCTPYKTYpPUpPOBaAHHbIX) AaHHbIX,
paboTy C KOTOPbIMU KpaliHe CI0XKHO aBTOMATM3MPOBATb.

4. Mposepku BIM-moaeneit Ha npeameTt cooTBeTcTBUA TpeboBaHMAM HT/l Ha AaHHbIA MOMEHT MPOUCXOAAT «BPY4YHYHO», aBTOMATM3aLMA NpoLecca
KpaliHe 3aTpyaHuTeNbHa U3-3a «bymaxkHoro» npeacrasnenuna HT/A.
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Express data manager- EDM server and EDM modelChecker
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SMC
Turk, Z. and Vanier, D.

Rosenman, M.A., Gero, J.S., and Oxman, J.

Vanier, D.
Yabuki, N. and Law, K. H.
Zhang, J. and El-Gohary, N.

Zhang, J. and El-Gohary, N.

Zhang, J. and El-Gohary, N.

Building Environment Rule and Analysis (BERA) language and its ication for
Technology

building circulation and spatial program. Ph.D. Thesis, Georgia Institute of

of a BIM d in-specific language for the Building Environment Rule and Analysis
International Energy Conservation Code. Modeling Support Group, International Alliance of Interoperability (IAl), International Code Council (ICC), Munich, Germany

BIMQL: An open query language for building information models. Advanced Engineering Informatics
A ing codes confort Journal of Ar Engineering
Understanding computable building codes. Journal of Civil Engineering and Architecture
BIMXML: Stepping forward onto proven ground. Journal of Building Information Modeling (JBIM)
Automatic fire-code checking using expert-system technology
d building code c li checking: Where is it? In S. Kajewski, K. Manley, and K. Hampson
Automatic rule-based checking of building designs. Automation in Construction
Automatic rule-based checking of building designs

’ Computer representations of design standards and building codes: U.S. perspective

Decision Table Formulation of the 1969 AISC Specification

Development of an expert system for the fire protection requirements of the national building code of Canada
A knowledge-based standard processor for structural component design

A description logic approach for representing engineering design standards

A hybrid prescriptive/performance based approach to automated building code checking

A performance-based approach to wheelchair accessible route analysis

Converting performance-based regulations into computable rules in BIM based model-checking software. In G. Gudnason and R. Scherer (Ed.)

Exploring semantic based model checking. The Proceedings of the 2010 27th CIB W78 International Conference
Overview of concepts for model checking. The Proceedings of the 2010 27th CIB W78 International Conference

Capturing normative constraints by use of the semantic mark-up (RASE) methodology. Proceedings of CIB W78-W102 International Conference

plant design through d In'Y. Anzai, K. Ogawa, and H. Mori (Ed.), Symbiosis of Human and Artifact

Automation of the building code compliance. National Bureau of Standards Special Report. US Department of Commerce
C ization of Building . Espoo, Finland: Technical Research Centre of Finland
CORENET e-PlanCheck: Singapore’s automated code checking. AECbytes: Building the Future

Text mining through 6th International Conference

Software concept for checking engineering designs for conformance with codes and standards

Automated generation of rules from the national building code text.

Adding a Code Conformance Tool to an Integrated Building Design Environment. Auckland, New Zealand

Automated Checking of Simply Supported Prismatic Reinforced Concrete Beams for Compliance with Code Requirements. National Bureau of Standards Special Report

Automated code checking for accessibility. Solibri
Tools and models for the electronic delivery of building codes and standards

An expert system for design codes and design rules. B. Sriram, R. Adey (Eds.), Applications of artificial intelligence in engineering problems

C ized building r i Pr of the International Conference on Municipal Code Administration Building Safety and the Computer

An integrated framework for design standards processing. Technical Report

Automated information extraction from construction related regulatory for checking. Pr ings of the

Extraction of construction regulatory requirements from textual documents using natural language processing techniques. In R. Issa and I. Flood (Ed.), International
Conference on Computing in Civil Engineering

Semantic NLP-based information extraction from construction regulatory documents for automated compliance checking. J. Comput. Civ. Eng.
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Seomen | XML

Crrmarypa FOL | Vx Structure(x) » BelowGrade(x) —
Required(x, lateral pressure)vx -

SoilReport(x) — Required(x, D I.

} Table 3.2.1)¥x Structure(x) n

return result; B I M QL BelowGrade(x) A

) BlelowWaterSurface (x) —

: Legal XML
(Required(x, lateral pressure
submerged) A Required (x, hydrostatic
sSsQL prossure)) Vi Structure(s) A RASE methodo|ogy

BelowGrade (x) A ExpansiveSoil(x) —
Required(x, increase lateral pressure)

Element

)

rdfrange

List =Columns> result = new List<Columns>();
foreach (Column clmn in bld Columns)

rdf:domain

if (clmn_protectin_laver < 20) result Add(clmn): BERA

OwkDataType
Property

feifcBuilding
Element

MeTop N |
2 OlfnKa btV e ;
«NpPAMOro» \ i | CemaHTHU4YecKue

MathML <7 xml version="1.0" encoding= "UTF-8" 7>

nepsoro nopaaka s A TexHonornn WEB

CmiSX< /mi> <mo>=</mo>
programmin; A <:-T:I:i</u?n> .
Python " modeing. FOL Pl Semantic WEB

msqre> ~
C++ s JKCNEePTHbIE CUCTEMDI | ek e OWL

<mn>4</mn><miza</mi><mi>c</mi>

.NET MaLlunHbI NOrMYEeCcKoro S RIF/SWRL

<mrow> <mn>2</mn><mi>a</mi> </mrow>

Java k. BbIBOAA SPARQL

KoaunposaHUA




TexHonorm4veckuu ctek gna UHTL

TexHonormu n cTaHAapTbl, N1aHUPYEMbIE AN UCNONb30BaHMA Npu pa3paboTke UHTA

1. Texwonorma/cramgapr |
Paclumpaembliit A3blk pasmeTkn XML
XML Schema
A3bIKk MaTemaTnyeckon pasmetkn MathML
Onarpamma A3bIK pa3MeTKn maclwtabupyemon BEKTOPHOM rpadukm
Homorpamma SVG
PucyHok
Npadpuk
MpoBepaemblie OnepaTopbl cpaBHeHUA (<;>;=;!=;<=;>=)
Nloruyeckue eguHULbI MpocTeiwme apnudmeTnyeckme onepaumm (+,-)
CMHTaKCMC BbIpaXK€HMIN COMNMACHO MeToAMKe
KogmposaHma KCU
MNMepeyeHb TUNOB Knaccbl 3 KCU
[Baroutes] 3/1eMeHTOB, 3HaYeHUM1
atpubyTos
XpaHeHue AaHHbIX daiin B popmate XML
HTA Tabnuua BA, (1 nornyeckaa egmHula — 1 3anuco)

tem B MU3BneueHune gaHHbIX A3bIK 3anpocos XQuery

W3sneyenve gannbix: XPath, XQuery

XpaHeHue AaH!

Mart. BblpaeHus: lpaduka:
MathML SVG

Cxema gaxHbix: XSD

Ha6op cumsonos: UNICODE A

attributes




Pa3paboTka cxeMbl paHHbix XML gna UHT/,

Bl attributes

= attributes

typeOfStructurePart

= ttributes
[Hattributes | numberOfMathitem

v

numberOfDocument

& attributes

typeOfLogicElement

B attributes
nameOfTableltem

numberOfTableltem

B attributes

implementationDate —

) ' [E attributes
isPartOfEvidenceBase L IEntity [ nameQfTableRow

nameOfGraphicitem
B

x
1@

approvedBy

©

approvedAuthority |

]

‘Graphicltem

1o

Tableftem

¥




CtpykTypa u coctaB KCH

=
|

14

=
(6]

[
~N

=
©

Kop KT

(Pyc / Eng)
MN3o / RZo

KOC / CCo

OKC / CEn
®HC / FnS
TxC / TeS
Kom / Com
YMp / Mng
CHL, / LCS

N / PER

MMp / PDe
Mncr / PCo
M3k / PMn
MNPk / PRe
MKP / PRf
Mnc3 / put

Cth / CPr
CtM / CMa
BcP / ARe
TpP / Hre
WHo / Inf
Xpk / Prp

HaumeHoBaHue KT

MNomeLlLeHmA 1 30HbI

Komnnekcbl 06bEKTOB KanuTanbHOro
CTpouTEeNIbCTBA

O6beKTbl KanNUTaNbHOrO CTPOUTENLCTBA
®yHKUNOHANbHbIE CUCTEMDI
TexHuueckne cuctemsl

KomMnoHeHTb!

YnpasaeHue npoueccamu

CTafiMu KU3HEHHOTO LMK/ 06bEeKTOB
KanutasibHOro CTPOUTE/IbCTBA
MpoLecchbl MHXEeHEePHbIX U3bICKaHWI

Mpoueccbl NpoeKkTupoBaHuA
Mpoueccbl cTpouTeNbCTBa
Mpoueccbl sKkcnayaTaumum
Mpoueccbl peKoHCTPYKLUK
Mpougeccbl KaNUTasIbHOTO PEMOHTA
Mpovecchbl cHoca 34aHul uau
COOPYKEHWUN

CTpouTtenbHble n3genua
CTpouTtenbHble maTepuansl
BcnomoratesibHble pecypcbl
TpyAoBble pecypcbl
NHdopmaums
XapaKTepuctukm

Ynpasnexue npoueccom

CTapua MHUIHEHHOTO UMKNa
OKC

—a Jona
WckyceTBEHHO CO3AaHHOR
| ve iy MomeT BbiTh 4acTbo
NPOCTRAHCTEO
—0 Nomewerue
Onpenenaerca Komnnexc ofbekTos
e —a KanUTanbHOro
cTpouTenbCTEa
'L [o—
A OBbexT kanutansHoro . DyHRUMOHANbHAR
PE3YNbTAT CTPOMTENLCTBA cucTema
] T ABNAETCA HacTei0 T Aanaerca vacTbo
— CTPOMTENbHBIA INEMEHT F—— Texuuueckan cuctema
NprBoguT K Onwceisaer
T somersacno
—d Komnoxent
AsnseTca vacTbio
OcylUECTBARET KOHTPOMS NPOLECC XAPAKTEPMCTUKA
—] CrpowTensHoe uiaenue
MPONCKOHT B Teuerhe
Weronusyer Onwcsisaet
—C CrpouTenshbiit maTepuan
MNpouecc uHxeHepHbIX
M3bICKAHMA
BenomoratenbHbii
PECYPC g
pecypc
MNpouece npoexTuposanua [O—
—C  Tpyaosoii pecypc
Mpouecc crpontenscrsa [O—
Mpouecc akcnayarawm  [O— —d Wudpopmaumn
Mpeactasnen 8 enae 'T
Mpouecc pexoncTpykumn  [O—
MNpouece kanuTanbHoOro
poL b
pemoHTa
Mpouece cHOCa 3AaHUA UK :
COOPYHEHUA

MoieT Bbims HacTbio

MameT Bbite acTsio

Boinommeno w3
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[TpuMep npepctasneHus nonoxexuun HTQ /1/

TekcTroBoe
npeacrasneHue

4.3 YKNOHbI KpOBENb B 3aBUCMMOCTU OT NPUMEHAEMbIX MaTepUanos
npuseaeHbl B Tabanue 4.1; B eHA0BAX YKIOH KPOBAM MPUHMMAIOT B
3aBUCMMOCTM OT pPaCCTOAHUA MeXKAy BOPOHKAMM, HO He MeHee
0,5%.

<? xml version="1.0" encoding = “UTF-8” ?>

<item number="4.3" guid="17.13330.2017-i4.3”
type="“requirement” object="[Com]NCE”
properties=“[Prp]SPG_0002"
refid="17.13330.2017-t4.1">

<element type=“reference” refid=“17.13330.2017-t4.1">
B Tabnuue 4.1
</element>
<element type="rule”>

[Com]NCE{SPG_0002>=0.5} O S e e e e e e e e e e e a = a{a e e a == ata=l=laT=l=la al==I=t==I={=lal=l=l=ts
</element> ]

</item>

= Autodesk Navisworks
® = SOLIBRI Model Checker
= UpCodes Al



[MpuMep npepctasneHus nonoxexunn HTO /2 /

TekcroBoe 5.19 PacyeTHas cencmmyeckas Harpyska 414 34aH1A U COOpYXKeHUA
Qe eSS onpeaendaeTca no gopmynam:
+ I _ l
Siik = KoKiSojix

dopmyna
Math ML

<math xm/ns="http://www.w3.0rg/1998/Math/MathML">
<mstyle displaystyle="true">

<mrow c/ass="MJX-TeXAtom-ORD"> <msubsup>
<mi>S</mi> <mrow c/ass="MJX-TeXAtom-ORD">

<mi>j</mi> <mi>i</mi> <mi>k</mi> </mrow>

<mrow c/ass="MJX-TeXAtom-ORD"> <mi>l</mi> </mrow>

</msubsup> <mo>=</mo> <msub> <mi>K</mi>

<mrow c/ass="MJX-TeXAtom-ORD"> <mn>0</mn>

</mrow> </msub> <msub> <mi>K</mi> <mrow .
class="MJX-TeXAtom-ORD"> <mi>l</mi> </mrow> :

</msub> <msubsup> <mi>S</mi> <mrow c/ass="MJX-

TeXAtom-ORD"> <mn>0</mn> <mi>j</mi> :

<mi>i</mi> <mi>k</mi> </mrow> <mrow cl/ass="MJX-

TeXAtom-ORD"> <mi>l</mi> </mrow> </msubsup>

</mrow> = S
</mstyle>

</math>
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TeKkcToBOE 5
npeacrasjsieHue
PeA - a CAUsersi\User\Dropboxit ~ &6 || MNownck...,
(& Drawing_1 x [T

PucyHoK

PucyHoK 5.2 — KoHconbHaa PAM

<svg id="Layer_1" data-name="Layer 1" xmlns="http://www.w3.0rg/2000/svg" viewBox="0 0 227.64 270.71"><defs><style>.cls-1,.cls-
5,.cls-6,.cls-7{fill:#231f20;}.cls-1,.cls-2,.cls-3,.cls-4{stroke:#231f20;stroke-miterlimit:10;}.cls-2,.cls-3,.cls-4{fill:none;}.cls-2{stroke-
width:2px;}.cls-4{stroke-dasharray:3.95 3.95;}.cls-5{font-size:18px;}.cls-5,.cls-7{font-family:TimesNewRomanPS-ItalicMT, Times New
Roman;}.cls-5,.cls-6,.cls-7{font-style:italic;}.cls-6{font-size:9px;font-family:Arial-ItalicMT, Arial;}.cls-7{font-
size:12px;}</style></defs><title>Drawing_1</title><circle class="cls-1" cx="76.81" cy="170.19" r="6"/><circle class="cls-1" cx="161.81"
cy="25.19" r="6"/><circle class="cls-1" cx="142.47" cy="63.86" r="6"/><circle class="cls-1" cx="113.81" cy="112.19" r="6"/><circle
class="cls-1" cx="56.14" cy="219.19" r="6"/><line class="cls-2" x1="40.67" y1="264.36" x2="56.14" y2="219.19"/><line class="cls-2"
x1="56.14" y1="219.19" x2="76.81" y2="170.19"/><line class="cls-2" x1="76.81" y1="170.19" x2="113.81" y2="112.19"/><line
class="cls-2" x1="113.81" y1="112.19" x2="142.47" y2="63.86"/><line class="cls-2" x1="142.47" y1="63.86" x2="161.81"
y2="25.19"/><line class="cls-3" x1="40.67" y1="264.36" x2="40.67" y2="262.36"/><line class="cls-4" x1="40.67" y1="258.41"
x2="40.67" y2="23.17"/><line class="cls-3" x1="40.67" y1="21.19" x2="40.67" y2="19.19"/><line class="cls-3" x1="161.81" y1="25.19"
x2="40.67" y2="25.19"/><line class="cls-3" x1="113.81" y1="112.19" x2="40.67" y2="112.19"/><line class="cls-3" x1="76.81"
y1="170.19" x2="40.67" y2="170.19"/><line class="cls-3" y1="264.36" x2="84.33" y2="264.36"/><text class="cls-5"
transform="translate(82.81 14.96)">x</text><text class="cls-6" transform="translate(92.64 15.64)">nj</text><text class="cls-6"
transform="translate(80.64 98.55)">kj</text><text class="cls-7" transform="translate(170.47 24.43)">Q</text><text class="cls-6"
transform="translate(180.31 26.3)">n</text><text class="cls-7" transform="translate(151.72 69.59)">Q</text><text class="cls-6"
transform="translate(161.56 71.47)">n-1</text><text class="cls-7" transform="translate(123.56 118.68)">Q</text><text class="cls-6"
transform="translate(133.39 120.55)">k</text><text class="cls-7" transform="translate(86.97 173.68)">Q</text><text class="cls-6"
transform="translate(96.81 175.55)">2</text><text class="cls-7" transform="translate(65.89 223.22)">Q</text><text class="cls-6"
transform="translate(75.72 225.09)">1</text><text class="cls-6" transform="translate(59.4 161.82)">2j</text><line class="cls-3"
x1="1.48" y1="270.44" x2="5.35" y2="264.36"/><line class="cls-3" x1="8.65" y1="270.44" x2="12.52" y2="264.36"/><line class="cls-3"
x1="15.82" y1="270.44" x2="19.69" y2="264.36"/><line class="cls-3" x1="23.45" y1="270.44" x2="27.33" y2="264.36"/><line class="cls-
3" x1="30.62" y1="270.44" x2="34.5" y2="264.36"/><line class="cls-3" x1="37.79" y1="270.44" x2="41.67" y2="264.36"/><line e
class="cls-3" x1="45.35" y1="270.44" x2="49.23" y2="264.36"/><line class="cls-3" x1="52.52" y1="270.44" x2="56.4"

y2="264.36"/><line class="cls-3" x1="59.69" y1="270.44" x2="63.57" y2="264.36"/><line class="cls-3" x1="67.33" y1="270.44"

x2="71.2" y2="264.36"/><line class="cls-3" x1="74.5" y1="270.44" x2="78.37" y2="264.36"/><text class="cls-5"

transform="translate(71.47 95.96)">x</text><text class="cls-5" transform="translate(49.75 159.36)">x</text>

</svg>




[TpuMep npoBepku UM

Cn 118.13330.2012

4.14.1 To vycnoBmam y4yebHOro npouecca
LUIMPUHA JIECTHUYHbIX MapLUEen MeXKay 3TaKamu
B yuyebHoMm, y4yebHo-nabopaTtopHOM 7
NEKUMOHHO-ayAUTOPHOM  KOpMycax  BbICLIMX
y4yebHbIX 3aBeAeHUN, rAe Ha KaXKAoM COCeaHEeM
3Ta)ke pacyeTHaA UYMUCNEHHOCTb CTYAEHTOB Ha
aTaxke 6onee 200, nonXxKHa bbITb HE meHee 1,5 m.

GET [CHECK] <L>{-} = *.XSB.*
WHERE

<E>=AHC
<S>{CNT} > 200
CONDITION

<P>{WDTH{MM} >= 1500



Cnacubo




