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Abstract: To address the issues of hallucinated generation
and high deployment costs encountered by large language
model (LLM) - based question answering systems in
construction scenarios, this paper proposes a construction-

oriented question answering system based on a
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collaborative expert mechanism. The system integrates
shared experts and routing experts in a coordinated
manner, which significantly improves the accuracy of
answer generation and inference efficiency while preserving
the model’ s expressive capacity and reducing
computational overhead. In addition, a domain knowledge
base - injected fine-tuning strategy is introduced to guide
the model to deeply learn professional semantics in the
construction domain during training, thereby enhancing its
understanding of engineering-related texts and ensuring
that the generated responses better align with practical
engineering requirements. Experimental results
demonstrate that, with only approximately one-third of the
model parameters activated, the proposed system achieves
a generation semantic similarity of 81.1%, effectively
balancing efficiency and performance and providing an
reliable,

efficient, and construction-specific intelligent

decision-support tool for construction management.

Keywords: building construction; intelligent

construction; question and answer system; large

language model; local knowledge base
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Fig. 1 Overall framework of the system
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Tab.3 Accuracy of objective questions
AT A E R/ %
pim T4 ) — : — , SEHER/ %
FEAh AR SRR TR HATIREE L GLESH A RA L

GPT—4—Turbo 21 800 76.6 70.0 66.7 73.3 70.0 71.3

Llama3—8B—instruct 8 66.7 50.0 70.0 60.0 63.3 62.0

Qwenl. 5—7B—chat 7 70.0 73.3 83.3 76.6 83.3 77.3

Qwenl. 5—1. 8B—chat 1.8 40.0 50.0 36.7 43.3 46.7 43.3

Ours 2.7 76.7 80.0 83.3 73.3 83.3 79.3
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Tab.4 Ablation study
AWM MR WELR ARREAR  WhEMED  EESRE/B BRIETFFEIE L/ % AEARUE/ Y SERIERR/ %
N 1.8 26.3 57.7 43.3
N N/ 2.3 28.5 61.1 46.0
N N N/ 2.7 36.6 73.1 71.3
N N N N/ 2.7 41.5 78.7 77.3
N N/ N/ N/ J 2.7 43.7 81.1 79.3
R ENREE PRI R G G I RGN R B XL F R B, Mt E L K RN 2—

FLRFRFNEEN, EE—-ENME 28
O ( Qe ) AT R I (AT AT WAL AR, B UNTE] 7
PR e R TR IR AL Z R RS 5, H
K755 R 24

(D 7aJleR 115 24 22 2 RS
B (et ) RN NI RIRAEIZZ PO e PR &

G (@aiped )0 MBI Ta BT LA Y BERUAE G TLJZ323T 0
RN B FH L SRR, 2 W ok 26 2% Hh AR B i)
TARSS AR . B RN, hie] 23R B
A R A Sl TRR , JR 1 RH ARHIE AR A AN R
Mo TERIUR, S SE TRE , XA E A I
THEERE R EE RS — a8,



20 [l o K 2 2 MCH 9K BE 2% O

%54 %

() T 7R T L X BIAUA . h T7E% 6
JZE b A e BRI B ik, DALk — 2D %)
IERY 6013 L A BAE SR T T AT, i
ZRAEE T, TLAMEE R, #% & 5 i R a) R
FR R 73 BY R SRAE B, BB AESS 6 R LK
P A v ASTRY A [ T 9 P X SRR 1 i el
Ko RIS BUR RN T3 51 Z A AL )
TR HLA RS L ZEIR BERE T, DTN X AN ] B4 2
Ko
3.4 AIEZRIFM

BRI T AUER) 24 R G R IEAT N T
I, DA AR B AL T 200 2% 100 24 458l , JF2H 2R
LRIATWIT o T BRI R A P S AU
WG T 20 0 B @ A T 5 N T RE U R
SINERS ST, Hoh 6 (0 h = AR A,
THN AP A AR B B AT &5
TR 1048 S LA B st T TAEZR 5, 53 72 B
#& 104E LA A T80 SRt 286 . IS 4EE S
ARSI LA S Bt AR A g LU 54
YEPZ  FORS TAREAR R AIAR BG4 =

WEZH

2.0

1.5

1.0

0.5
0 2 4

b 6 i % A E
AL

R &SR

a AL IR S
LR

B7 MESHATHRL

Fig. 7 Visualization of parameters
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Tab.5 Human evaluation
Yk Y T
- _ E S E YN
ARG TR RS 2SS0 EmtE i Tl EiEd: (MR

GPT—4—Turbo 6.7 6.8 7.3 6.7 6.9 6.9
Llama3—8B—instruct 6.5 6.5 7.1 6.8 7. 6.8
Qwenl. 5—7B——chat 7.0 7.1 7.5 7.3 7.6 7.3
Qwenl. 5—1. 8B——chat 5.1 5.2 5.4 4.7 5.6 5.2
Ours 7.8 8.0 7.9 7.5 8.2 7.9
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