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Digital and intelligent standards for building and construction engineering:

Current status and future
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Abstract: To promote the development of digitalization and intelligence of construction engineering standards,
achieving the machine readability and computability of standard specifications, this paper has conducted research on
the current state of standard digitalization, proposed a grading model for the development stages of construction
engineering standard digitalization and its typical application scenarios, providing a clear development path for the
process of standard digitalization. Meanwhile, a key technical framework for the digitalization of construction
engineering standards covering the intelligent interpretation of existing standards, intelligent compilation of
incremental standards, and multi-scenario application of standards has been established. A systematic review of the
research and application status, future needs, and key challenges of the key technologies in each part of the framework
has also been conducted. Currently, significant progress has been made in knowledge extraction, rule interpretation,
collaborative design, intelligent review, and other areas, providing strong support for the digitalization of standards.
However, the complete realization of the digital transformation of standards still requires time and further exploration
in aspects such as standard digital models, intelligent interpretation and compilation of standards, and multi-scenario
applications, combining technologies such as large multimodal models (LMMs).
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Fig.2 Maturity model for standard digitalization in the building and construction industry
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Fig.3 Overall technical framework for standard digitalization
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Fig.4 Main representation models for digital standards
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RAT AR5 5 R E M BEIE, £ 218 5 an & SRR AT S ERSSEE I B RCR . Zhou S5 R4IE I 1)1 2R A5 Y
BERT ft i} 1977 RSB 1 36 2% SO 8008 bR, 3R99 1 B s I HERR % .

RKAMRN G AR, 1 3BT SR BLAS 2 ST FIER B 2 2] 777kl CNN A Al 2 T 5 7
T JIHLHI TSI R BE 2 SRR T2 FH TR R4 1 W DR ABE 2R R A5 1 i Ach P52 2 S A AR ) AR S AT 55
WA N A R S () S S 08 SR AT U 2, H H RUATD SRR = 1 ) 2 3R TR A v 6 R BB PR DR RS T TS 4
Ao TXPRE T T4 U EN IR B ISR, SEIAN RSO AE 140 AE H AL IR BN N X



I 5 R B 2 S FE AR N, BF 938 I LLM 72 XA A S ADFEARSES] . BREARSS) . HEEAES
7RI 7O HITERE, 9 NER M REATS54RME T BT HIMRR T %8 Zheng SEWIZE 1508 d iV O 454
WEEBRA, E NERAESHPERE R EN T8, A @A, Wang U@ #7510 LA GPT-3 17
M T NER 1155, (EBRERZRADHEARY 5 T HE 7 REFMTERE. (H LLM £ @5 T SURK NER Al
RE £S5 N FH AL TRE DB By, SRR R AT R BUIS, (AR — R AHE R, 75 AR Rk
FIAESS 0T LLM #EAT R e, RR IR SdE iR R I AE
3.3.5 AR MFRAK

L) e 1 B 2 ) A B s HE 2% SOV B SRAE F RR B 4 Jy R ARAD R D e 3 ) oo R v S
FIVERR BT E SR SR DU TR VR GE M, R LR S OB T T SEALER P AT B S AR PRI HEER A 20 A
(PRI 9 AR R 2 T 1B DU Rk A AR T e g vk 0 (BRI P v v TR U 308 =R A R AN 43 AR =5
HIEAMEEAC, RIEGIIAIR, ML EIRMZ L. N T wRIZ LIRS, AHCHE I MG PR R T 5
KT HE., B FXIRLE (context free grammar, CFG) A Bl IRIARE 1, AT DR F0 iR FhH &5 S A4
FCEA R R R SR, AT BE A B 4l 4 Y0 SO T ) SRR 450 . Zhou ZFRASEHY T —MERIA TR
NICE AR RIBTEM A5 4, F5 T CFG Sl AR FRIXTE A e . Rk, A7 Ed— Dt AR R W
J S RA 1 s b R ) 2% SO P TT
3.3.6 #iREARA

TER i R A o] B AR RS SR S, RIS ZEOR X A AR AT RS o X2 B T AR AR
FORE AN 5 22 5 B v R M58 R T BEARAEAS — B0, I HLAS R A v S ] B At AN [RI ) B 2815
B VR AR AH [F] R 2

F TR B (018 SOR S5 70 2B o B TR 7 B 721000k, Bl B2 )07k 3 Fie %
TR B 7 v e ek T M ) AR R A R DG AR R FE s R B 1] 5 AR 2 TR B AR, SRS 2 T
N 58 SCM AR e R AL B E b o, SEHUATR R RS0, thal, RS BIM S8 A R PR A8 (1) 4
ARG AT DUOATE SO FF SRR PR A S R . (HIX S R EREM AN TN

BEE R LS ST R RS, PR SR G TP TransE %A X SR8 th m] DL FH SR v 550 S 4k [ (1) A ABL 152,
MM SEIFIR ARG o B XM ITEE R T N LT 3R R AR RN € L2, BRTRE K&
PN T AR & U 2R Hm 5220, o Mt B D7 2 i) e AR S5 A B s a5 o By R B D I N T AR, mT A
B AET N, BRI AERERY . R A, A ET I B AR S DA SO 13E SO N, W
B AR TAERr i, SEIUARTERRYE SCAR DA . BIM. s 2= 55 2 B EHE 1938 SO 555 HH R4 7 3 2 4R
Fo AR, FEEIMAER TSR —ARIELR, REETREY NS ESEERREG 75, Gl
FRUERCT A AR I T S8R e A B HRAE
3.4 FrRgmmIBAR

FERRIN TR, FRAERITE A & — DU SCH B TAE. SR, H TR E TR TR R E 3
BABAUIRE XN LT, RIEZHHE D B, AR EbRAE fl IR . e DUR Re B FH &5 1 st 7
R LRk, AR R A VLSRR S B ST, IRERE IR, Wb NONER, AR dE
PIHE AR . MLESH B S AR T H AR U A ARG RO EEIRAIE S, MR N R S HF .
WAk, HLESGH B 5 30 v] LLdE S g AR AN W R )7 & D MR AR, PR RA, B
HIHLES T bR AE, B R AR AE (R e NS A% . TR i TR AR e, ARKFEEh [Fgm it &, SRR RE
KR, R, . WEAEREEDIRE, AT LRSS S 507 bR e E AR AR, AR AR HE R E AR,
ELRERENLAS TR AE, LIRS E R K



FEFMERITO N 5 kR b, B e R 2 MK A IV SO PR /AL SR S0, FREATIE A2 4, 52k 3
MR Bk, B O AER R R SR R HERE . SRR RIE . BRI EHA, X —
T A% 32 BT AR B A CSCARAROE SO AR R ST . ARG R T Gt s SCHBITH SRR L B T LR 2
SRR B 27 2 HE SR T A Y AR X — i R v )iz Al B4

FEVERESUS, A TG EEASCHRM ., PEEEZREIN . S5 O 0] DU T SR SC AL S
PR RedtEIR, (ER RS A e P =i %), RGN ARSI, 55 A 2 s e A I bm v IR 851 &5
TSI T 8000 2 ANAUIbR HE IFE LR R . WRASKT LL DD AR, Arad J\ & i SN TR B k%1 & ml LS E
FRABIIE 07 R AR Re R RAEFEL . SR, H U I R bR B[R] 2 ) R AH G F & F R G T SRS B AE S T K
B IR BETE RN Bt . MR IR K (retrieval-augmented generation, RAG) & | LLM 5% KWEF £
Be 1 5 m AU ANERAE BAT R LS|, 7T DUA R LLM P8 803 U A= il P AN 51 R i = 4 e 1 45 bk
. HEl, CAEMFEGEREARERES LLM Z (A1 P E S, SRR a0 eri En il EE h S (5 55
LLM X} 5 281 5 (R B B AN QG PR A sae SRR, SR HERIYE A I B e R RNV B8, Kok, 7R
B PR FE T IR B AL I ek R F BoRER AT

UeAh, FRAE AN ORISR S . XML S5 5 R FIR LA T Sehn At P [A) 4w )1 & 75 22 9 AT
Fefit— RIVIARAEGR SRR, DASCRENLAS AT e AR SR SCH B B 2E i, H RTI 7 T B3R R A b o B ok
T H R IR e S RS0 0T DURSE FH P N IIARERE R, A A & FE RSO AR, H L AE S
FRUE & SC N 2 FIRS HE B Bh2E 7 TG JR R0,

AP TSR R FE e/l R —E AR, =it 7refl. 2diE. 225770 E
fig R 7 S AEAE TH] ) S5UbR A 1 P [B] 2 )P & BRI FE AR D7 TR, 9AR T Bl RRaL AR R AHr, 1B
BN B R T S R AR A I R g i R R 5
3.5 HIEHE S it EREIAR

PLAEE 5 BITHRAL AT $hAT IOARES o BB BRI RS 1) B ARG 5 25 SO B L2318 5 2 S
PRAERINLAS B Sh RS B0 ARl . 2T XML #% 30/ XMLCheckset 24, [ [ A4 () SWRL U35 5
621, 17 M HE A Y SPARQL 5 5 R, @4 4ufE1E 5 B-Prologls¥155 2 i FH BIARE SR SIHLE81E & KB
773 AR € TE 5 (domain specific language, DSL) 7] DLHSRFIR MG, HERRIA 1T B, (5
H AT AR TE S — BINLEE 5 Ko7k, Al i im) AN (5] (%) 2 F 35 S AR 4% SCSIBI R % 1 ) R A AT 75 i —
HIRE .

3.6 PRI EIAR KA

FE LAR U, FRERA% 2 i IR @ 3T B F5-& G ER 1) G, PRl RE R 7 Tk
A, ARSI LB B BV RTIE R AU, Bt B R RE R AR, L Bt R SR . HORE T,
FRE B AT RS 2R 2L T GraphDBIPY, Neod 8156 FIBCHE 22, AH O AR ) 385 000 AR A i ) 3=
BT Pellet®, Jena ApachelISEHEHE 5 S, RN, @i N T4 5 B0 PR BT BENLE & AR,
DA SE I %% bR AR B . FH AR 24 i B 77 S 2 — 1871,

PROERAZHER 0 20 E 2R AT W L 2 M B Hi, Wiko BRAERAZ B AR LU e &
BUBIMBE A Ay, HH K2R SRR R 25 T 7% . CAD K4k, BIMAERH, i id 425 BIM
B B BAE B IS AT HERR AT I B T AT R A 124881, DR B A7 G I AR, BIM AL A& I TH R
VOARER R . IEEk, FEFRE &M R EIECRM 51 S N, A RPATIE K 5 TRE S i e ik B4, [,
FESCAH R TT 1, Al A SRR MR IR A RIRS 2 ANE S S B T RN EE, i B A
BOCHE R, BSURE 0 N R B/ tE. SRR EHATR AR, i T BARERZERNEE S BIM.,



ZHEEEERORMASS G, AR BIM BRI RS AE R A SR SR, T = 4 S s AR R RO
P LS BT A s &S00, DULGEIE Y B8 5 20 B ST AT AE 2 M s sl AL R . (B b RIS
%5 BIM. =45 =55 S RSHE G AL T AT B, AN TR 9 £ 02, dn sl 2 42
Kl b A FE BN T ST A AR OR (1 B R R T 1)

4 RRFEREFmED

FE SO AR ARSI E ZEROREAEARE A R 00 B B BRI PRI g i 5 A B 2%
HoH R A B HoR S EARAE R AT S . AT BEARYE L WO SRR R, SRS RS I TR
AL S N . R -ERNRG T, WA, 8. NHASZAEm, ik 2 <k
e B EPNRAE T A RS SR AR AR, AR R ACAR S SCRRIE . ARHESR SO
PUEEHU A A e 3, A FIRRAEZ [ DA R br itk 5 BIM 45 2 S 0l 2 A1 HE DA SIS SO 55 5 8RS, b
HERCT AR R SCEPS RO T R 2, IXEL A A T AR AL IR R s R, AT REE L. 44
K R R T B SRS R I BEAT I SO AT 2 1/3 (A AT AR 21 5 At IRt 58
HLE AT AIHERRE, SRR A b v A A ) 58 B B A A 7 T s 1 22 BOR R, AR SR 7T LS —
SEHENE, ARAE SR 2% AR SO SCERAR AN 0T TV 7 R, X0 SRR 2 I St Lan i B 5 N TR e )
Kb %%, WhsEA A IVE R ML, ARHERC Ak G AR HE 9 TR, BT E LA LA b (1
GwtilA e S ] TR, SCBLNRAT B A ARTE 5 S LSRN 5 AP R A R, 2 R B AR L
TARRERER T e . BEIEHESRA, MR REE S AWFRIRE. MartrdE st
e P SRAN SR A T S5 U0

(D ARy B M 55835 . o, @FARHERIREE L, WRBE. T, ME &, %
EEEZANEA U, SrfEA R K EA RS RR T A HARGN . TR SCRIBSE T AR ZE S, f71E
SZEXEI S 1B EEE R, A SeBE lk . B OUSARE IR G — Ko 8 SO TS AR R A
MR Bb R —o HIK, ARUERITE AR R R, GREOR, R, AXBEEEESEARRMNZHEES
P, Rk, HERMUIRECE R B RNR, JFSEIUH N FHRRITHENL G Ron /it — PR R . AR,
PLES N =R, BIM SBORKHE R4 Tl E R BIM AR, S, BR. BHRESHSEEE, H
RIS T o A S0 i 15 RO 55 (RO FE AT SRS AR SO Bl J2 T, e SE BRI 0 AR 5 4 1 2 A
PRSI AIE A SRS, R b e R R AT LR .

(2) BN AR TR R R SN B G, BEFARHERC P 2 1 A IR 55 T R TR
it L. BY4EEIRT, TRES BIM. WM. REERE. HLE NEHORREERLS, 2R RGEE
ks aQs BOARHESE TR ZE 7, SEBUAN R B 37 55 (K Bl 22 Ak 55 W R Lok, ARifldss S bt
HUer R, PR A RIBCT AR RRROR . BT R B EOR . HLEE S AR . PR B BAZ HOR 2 A 75 A
WrEE R, SEEPRER L TR TC A M B AR . PR, R IR R AT A % LMMs R ST ife
MBS 230K TE SO FFEEIR IR RE, H RO AL Ao B An v R a0 Bedh, Aokt
i Bt DRI SAHEB S BB 7y, SR B A AR M . B S B RO FE, SR N

A SR IR .

(3) o br kg il 5 BB IR R . 06, BFARHELS X2 A TTRINL, AFAERA ST
TR BRI AE R, AR SR AR HE A B AR R IC A Fr e B, PRI AR EAL LA bR
HEgHIRAE, WERERERERM BT G, REETERNNTERIZSCEREMIFESRMEEOR, SIAM
BRG], SCEL RN, ABrsE e AR aimtE, @ AR HEg . KR,
R ARHEREE BORBED R SEEOR AN WA 635, R B SOARHE RIS AS WL, A R A i g fil



FEMINA, SEELEAES TTAE T 2 R A A, IR A bRAE IR 2 . Bk, SR E B
ARG @G PR ERE, FEEEERAA T REY, TESTHERIR, 8 R ELE], AWl A
A s SRR R R . ek, AR T RO ES T A, T DA IR R RO, BB
B LR A R P S SRR T R R 20, T S SN TR P R S T AR
. it LAEgE, BRI ReaE KR,
5 R4 5RE

S E A EE S, Wl E BT IE IR . B AR IG5 5 R e FOl i
SRR SRERAE T BTN /10 (52 AR T A 28 B 2 0 S 1 1) TR N TR SR, S LU AL
R SR

HEBN R T REARAES A5 B B AL R R B M TR SR B 3 3. TR, A SC R Gt T
BHAR R B B R 3 o R LT RS B 3 5, bR AE R 5 B Re b R R B AL T I T R A5
I, GBI R L T A AR AR B AR S AR S BN 3 AN T T RS TR
FRUEBU A G RMELY, GRS A N A IR EAR . B gmil R . WLEs s 5 hrdE
AR PR AR LN 5 ANERGE . BeAh, VEANSEER T HESL S5 7 S BB AR B 72 B F B
R, WS 3 DNRBOBARH TR R R I AR R 75 SR OBk AR . TR, AHSCHT T CAEFNiR 4
B, 26SCMREE. MRS, BREH BT CAIE T B, AR TR Rt T A S8
H T @RFDARER K E L, BRI 2, TR LR R

PRSI — RS TR, SeBbRMER] 2 BN AR B H E L RSO, a1, b5
YA L o T 9 0 2 S 0 B v M AR R S P P Ao P 2 T R R R PR BT Bk
KR R v ) A A X P P B 3 AT

KT SRIX B, ATl R R SRR SR . e, ARAERC AR T e 7 0t —
Wk AN 535 Z B HR MU AR MR R T7 K, WES — RIS 7B A, SR ERITE N A S 2
BT O E SORBEBL . IS, BP0 G 35 N B X A v A T oh e B R R B R g, (Rt
LMMs (IR, SRFHRRAERINLES AT A AT ATV . 55, BTN SR TR R B bR v i 1) 5 5 B 3 A
R, EWFFIERE P BN RN TR A, (Tt AL, AR AR Z5 bR e, ek Rebs v
it FEEEMEZI RN, SRR AA R R BAE R, TERFANE, ER TR
BN, i@ AL FR TR . 5Tl LA AL A B IS AR EER, TSR LASEBL [ 3l o
s EN T FE LRI HINT . B K2 07 R S A s, R AR & A . RRbRE R T
Wi T 7800 B HE VT SENLE S A B L IR 00 T PR AR 3, [ ST B N I X BT A 0 S S
L EHESh BV fe it 5 ML R & T R R .
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