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Research on Spatial Narrative Suitability Evaluation System Based
on Multi-method Integration; Taking Tianjin No. 1 Machine Tool
Works as an Example

ZHANG Yazhuo, DAI Xiwei "
(School of Architecture and Art, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; Spatial narrative theory is widely used in industrial heritage renewal, but there are fewer re-
searches on the development of spatial narrative strategies using quantitative evaluation methods. For
this reason, taking Tianjin No. 1 Machine Tool Works as an example, based on the two analytical meth-
ods of AHP-entropy method and GIS suitability evaluation, the suitability evaluation system of spatial
narrative is studied, and on this basis, the narrative strategies are developed. The narrative elements of
the Machine Tool Works are divided into 4 guideline-level indicators and 12 factor-level indicators, and
all these indicators are classified into 5 grades. The weights for indicators are calculated by AHP-
entropy method, and the spatial narrative suitability of the factor-level indicators is quantitatively ana-
lyzed using GIS. Based on the suitability analysis results of the factor-level indicators and the weights
calculated by the AHP-entropy method, the distribution characteristics of spatial narrative suitability of
the Machine Tool Works are obtained through GIS multi-criteria overlay analysis. The results show that
there are 8 zones most suitable for narrative development in the Machine Tool Works in total, which are
mainly concentrated on the south side of the Machine Tool Works, accounting for 13.9% of the total

area. Based on the analysis results, a renewed method for the Machine Tool Works is proposed in terms
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of narrative themes and sequences, including five themes: beginning, construction, innovation, prosperity,

and transformation. According to the themes and the locations of suitable narrative zones, 1 narrative

core, 2 narrative clusters, and 13 narrative points are set up, and an elevated industrial corridor is uti-

lized to connect all the most suitable narrative zones.

Key words: industrial heritage ; industrial culture; spatial narrative; suitability evaluation; method re-
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Fig. 1 Status and layout of evaluation targets

ATy 20 HEAUR, AU TF AR 1) 2 (8] 4R
P AR b 7 A TR 2 R 5 L
AR B AR AF O At 5 SO
CYE R ERe e L v SR P & 23 W o)
TR AR N I VR 2222 B O 9 BEIE PR, 25 1)
AFMES BT T =iz m ",

M IERIEEN S 5 4%
AR S i R IF G 3 B AL DL R, A S UK
AU — LR S A S B Tl oo 3 A S o 45
b, RS BT 73 G, i i s ) A LS Y SRR

2.2

WEFE KT N FE bR oo 4 S HENNZ 4845 (1B 2)
HENJZ98 bR 1 P MRS 25 1 Rl 60 B DL 500 28 14
{1 2 T RO A1 =) BRI X3 5 i e B G
BB LA B p I B AR X s ) AU B
W8 R AR SC RGO IT AR 5
PABHE B M R IE, He 30 Gl e T s A
HARPREE 4 A 7R 38023 ()RS B9 1 35 s 1 O
PZS g7

ST 3l VR A OC SCRRAT ST, eI 12 A
TR, S HENZHEAR A % R ANTET 2 s
TRIE B IS5 T (T =) o A T8 %

VEO i A AL

s [B@%@'ﬁﬁﬁm || B2MZEHBRITR | ( B3MGL) & F IR IT | [—_%a%wmm

i AU HRUR FRARL gL
1 : AEERE
— = — ]
H T B 73 SE bl W I :Hg VA
oo [ [ ] L
K it % |8

i e o i

Kl 2 PR R RR e

Fig. 2 Evaluation indicator selection
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Tab.1 Grading of evaluation metrics

5t S1 figili'H. S2 i S3JEH S4 (RS . S5 AiEH.
Cl/m >25.00 15.00~25. 00 10. 00~15. 00 5.00~10. 00 <5.00
C2/m >25. 00 15. 00~25. 00 10. 00~15. 00 5.00~10.00 <5.00
C3/m <5.00 5.00~10. 00 10. 00~15. 00 15. 00~20. 00 >20. 00
C4 <0.02 0.02~0.07 0.07~0. 12 0.12~0.18 >0. 18
(O8] >0. 01 0.08~0.10 0.05~0. 08 0.02~0.05 <0.02
C6/m <5.00 5.00~10.00 10. 00~15. 00 15. 00~20. 00 >20. 00
C7/m >25. 00 15. 00~25. 00 10. 00~15. 00 5.00~10.00 <5.00
C8/m >25.00 15.00~25. 00 10. 00~15. 00 5.00~10. 00 <5.00
C9 <0.03 0.03~0.09 0.09~0. 16 0.16~0.29 >0.29
C10/m 10. 00~15. 00 15. 00~20. 00 20.00~25.00 >25.00 <10. 00
Cl11 0.22~0.38 0.16~0.22 0.10~0. 16 0.04~0.10 <0.04
C12/m <30. 00 30. 00~40. 00 40. 00~50. 00 50. 00~ 60. 00 >60. 00
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Tab. 2 Area for indicators B1 to B4 at grades S1 to S5

HWIWZE St/m*> S2/m* S3/m*> S4/m> S5/m?

Bl 15640.9 14 305.8 19 777.1 42345.5 171 622.7
B2 4853.3 44841.9 9157.0 37 834.3 167 005.5
B3 0.0 28620.9 35542.2 28472.5 171 056. 4
B4 2368.7 2120.9 19313.3 230 120.0 9 769.1

3 EHRNETE

3.1 HE&RBERE

A3z FHIZR 53 HTEE (Analytic Hierarchy Process,
AHP) 5SS G 120 & WRAGE AT AL 15
TR T7 1205 O 2 WA | WA, 5 24

%3 C1—CI12 #5847 T S1—S5 FH @R

Tab. 3 Area for indicators C1 to C12 at grades S1 to S5

H¥Z St/m*  S2/m® S3/m* S&/m’  S5/m’
Cl 73831.5 23935.5 19083.5 28310.0 118 531.5
C2 65082.5 26629.0 21929.8 35206.1 114 845.0
C3 27374.0 16542.8 17 822.7 16 829.4 185 123.0
C4 89189.0 63879.0 63172.2 37574.8 9876.0
C5 13486.4 40936.8 50545.4 39676.1 119 047.3
C6 48023.9 18338.5 17498.0 15110.1 164 721.5
C7 115666.1 44 127.0 28462.8 30716.9 44 719.1
C8 80326.3 30334.9 22655.7 32417.1 97 958.0
C9 100 116.6 59 829.3 68 406.3 33735.2 1604.6
CI0 31519.3 18262.1 13524.6 50640.9 149 745. 1
Cll1 25177.2 50927.5 63 458.8 40440.2 83 650.2
Cl12 20172.3 5004.9 5444.2 4011.5 229059.0
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Fig. 3 Area of narrative zones for indicators at different grades
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Tab. 4 Weight values for indicators B1 to B4

HENZ  AHP AUE TR AN LEAAE
B1 0. 44 0.27 0.39
B2 0.14 0.32 0.17
B3 0.21 0.12 0.28
B4 0.20 0.29 0.16

%5 C1—C12 $EiR L EE
Tab. 5 Weight values for indicators C1 to C12

HT)JZ  AHP AUE LR e
Cl1 0.09 0.15 0.15
C2 0.22 0.09 0.22
C3 0. 06 0.02 0.01
C4 0.07 0.01 0.01
C5 0.02 0.09 0.02
Co6 0.10 0. 09 0.10
C7 0.03 0.14 0. 05
C8 0.21 0.12 0.28
C9 0.03 0.02 0.01
C10 0.09 0.05 0. 05
Cl1 0.02 0.05 0.01
C12 0.05 0.17 0.09
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Fig. 4 Spatial narrative suitability analysis of guideline-level indicators
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Fig. 5 Spatial narrative suitability analysis of factor-level indicators
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Fig. 6 Comprehensive analysis of spatial narrative suitability
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