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buildings are extremely important for both the present and
future of each nation. It helps revive historical and cultural
memory, nurture and enhance education of tradition, and at
the same time create a driving force for socio-economic
development through tourism.  Strengthening the
preservation and restoration of Vietnam's architectural
heritage after the war (1947-1975) has been one of the
important tasks set for government levels that has
increased investment in this effort since the 1990s.

In 1994, with the introduction of the Nara Document on
Authenticity [1], and the reconstruction of the Nara Palaces
Site (Japan)—which was recognized by UNESCO as a
World Cultural Heritage site in 1996—it created a strong
motivation for East Asian countries with shared cultural
roots, including Vietnam, to begin reconstructing lost
architectural heritage. Accordingly, the figurative
restitution project of the Can Chanh Dien Palace (\ )
in the Forbidden City of Hue [2] has been promoted with
technological support from Waseda University, Japan.

As part of the heritage reconstruction efforts, the Chieu
Kinh Dien Temple ( ) (Figure 1) located in the Thai
Mieu ( ) area, was successfully figurative restitutioned
with technical and financial support from Monostuki
University, Japan, in collaboration with a team of
Vietnamese experts through experimental research. This is
an effective model of international cooperation in the field
of architectural heritage reconstruction, in accordance with
the spirit of the aforementioned Nara convention. A key
feature of the project is the use of traditional Vietnamese
construction materials and techniques to reconstruct
Vietnamese architectural heritage, ensuring authenticity in
the conservation and reconstruction of world cultural
heritage.

Figure 1. Reconstructed Chieu Kinh Dien Temple, Thai Mieu area, Hue
Imperial City (2015)

1.2. Methods and Materials

Located behind the Chieu Kinh Dien Temple is the Long
Duc Dien Temple. These two buildings are completely
identical, showcasing traditional wooden architectural
techniques found in the Complex of Hue Monuments.
Examples include the technique of slightly
inclined-tapering columns, increasing column height to
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create roof curvature (sweeping rooflines), and creating a
concave foundation surface. These construction techniques
are similar to ancient Japanese wooden construction
methods—deeply rooted in the dwelling traditions of East
Asian peoples—and were preserved in the imperial palaces
of the 19th-century Nguyen dynasty in Vietnam.

Based on field surveys, historical documents
investigation, and archaeological findings of the
foundation ruins, architectural proportion analysis, and
architectural typology comparative study, it can be
hypothesized that the upper structures of both the Chieu
Kinh Dien Temple and the Long Duc Dien Temple were
completely identical. Therefore, the study to reconstruct
the architectural drawings of the Temple not only aims to
provide resources for the figurative restitution project but
also to revive an early architectural design methodology of
the Nguyen’s dynasty, using the model of the identical
structure—Long Duc Dien Temple.

The remaining foundation ruins of the Chieu Kinh Dien
Temple, along with many other lost heritage buildings, are
vital evidence for restoration and reconstruction projects.
However, for a long time—from 1947 until now—these
foundation remnants have not received adequate attention.
Exposed to the harsh climate of the region for decades,
they have deteriorated, suffered damage, and shown signs
of deformation. Therefore, preserving these important
physical remnants through restoration and figurative
restitution projects is an effective method for safeguarding
and enhancing the value of heritage.

Long Duc Dien Temple and Chieu Kinh Dien Temple in
the Thai Mieu area form a pair of structures that are
contemporaneous, congruent, of the same type, similar in
architectural layout, and aligned on the same axis. Long
Duc Dien Temple still exists, while Chieu Kinh Dien
Temple has been lost, with only its remaining foundation
ruins. In terms of architectural characteristics, they share
many similarities—particularly the fact that they were built
during the early Nguyen dynasty under Gia Long period
(1802-1820) by using the same construction technique.
Therefore, selecting the Long Duc Dien Temple for
restoration and using its architectural figuration as a basis
for experimental research for the figurative restitution of
Chieu Kinh Dien Temple is a reasonable approach.

1.3. Introduction of the Thai Mieu Area and Chieu
Kinh Dien Temple

Within the Imperial City, the Forbidden City (Figure 2,
no.2) is situated at the center, while The Mieu area (Figure
2, no. 3) on the right axis is symmetrically aligned with the
Thai Mieu area (Figure 2, no.4) lying to the left axis in
accordance with the traditional Eastern capital planning
principle of "Left honors Ancestors - Right honors Deities"
(~ ). Therefore, the Thai Mieu area is also referred
to as the Left Ancestral Temple.

The Thai Mieu area consists of two main architectural
clusters both oriented to the south: the Thai To Mieu
cluster used for worshiping nine generations of Nguyen
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lords in the kingdom of Cochinchina (Table 1), including
eight buildings in total (Table 2, I. Thai To Mieu cluster),
and the Trieu To Mieu cluster used for worshiping Sir
Nguyen Kim, the ancestor of the Nguyen royal family in
Vietnam, who was a great mandarin under the Le dynasty
(1428-1789) in the kingdom of Tonkin, including three
buildings in total (Table 2, 11. Trieu To Mieu cluster).
Accordingly, Chieu Kinh Dien Temple is one of the
auxiliary structures, located in front and to the left (east
side) of Thai To Mieu Shrine ( the centrally positioned
main building of the cluster), and situated in front of Long
Duc Dien Temple. Symmetrically aligned across the
central axis of the main building on the right (west side) are

the Tho Cong Tu Shrine and Muc Tu Dien Temple. In
terms of overall site planning, excluding the gates, the Thai
To Mieu cluster consists of eight buildings arranged along
three axes. The central axis features Thai To Mieu Shrine
and Tuy Thanh Cac Pavilion, while the remaining two axes
accommodate symmetrically paired structures: Long Duc
Dien Temple pairs with Tho Cong Tu Shrine, and Chieu
Kinh Dien Temple pairs with Muc Tu Dien Temple.
Currently, the entire wooden frames and roofs of the three
buildings, including Tho Cong Tu Shrine, Chieu Kinh Dien
Temple, and Muc Tu Dien Temple, were lost during the
French—Vietnamese War (1947-1954), with only their
foundation ruins remaining.
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Figure 2. Arrangement of the Thai Mieu area in the Hue Imperial City, and location of the Chieu Kinh Dien Temple
Table 1. List of the Nine Nguyen’s Lords in the kingdom of Cochinchina
Full family name of the Lords
No. _ . Born and Dead Years of Throne Mausoleums
Vietnamese Chinese
1 Nguyen Hoang 1525 - 1613 1558 - 1613 Truong Co Lang
2 Nguyen Phuc Nguyen 1563 - 1635 1613 - 1635 Truong Dien Lang
3 Nguyen Phuc Lan 1601 - 1648 1635 - 1648 Truong Dienx Lang
4 Nguyen Phuc Tan 1620 - 1687 1648 - 1687 Truong Hung Lang
5 Nguyen Phuc Thai 1649 - 1691 1687 - 1691 Truong Mau Lang
6 Nguyen Phuc Chu 1675 - 1725 1691 - 1725 Truong Thanh Lang
7 Nguyen Phhuc Chus 1697 - 1738 1725-1738 Truong Phong Lang
8 Nguyen Phuc Khoat 1714 - 1765 1738 - 1765 Truong Thai Lang
9 Nguyen Phuc Thuan 1754 - 1777 1765 - 1776 Truong Thieu Lang
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Table 2. List of the heritage buildings in the Thai Mieu area
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Name of Buildings
No. Type of Buildings Status
Vietnamese Chinese English
| Thai To Mieu cluster
1 Thai To Mieu Main Shrine Twin-Rectangular Building Foundation Ruins
2 Tuy Thanh Cac Symbolic Pavilion Single-Rectangular Pavilion Foundation Ruins
3 TaTong Tu Left-Auxiliary Hall Single-Rectangular Building Foundation Ruins
4 Huu Tong Tu ) Right-Auxiliary Hall | Single-Rectangular Building Foundation Ruins
5 Long Duc Dien Left-Auxiliary Temple Single-Square Building Restored Exiting
6 Chieu Kinh Dien Left-Auxiliary Temple Single-Square Building Foundation Ruins
7 Muc Tu Dien % Right-Auxiliary Temple Single-Square Building Foundation Ruins
8 Tho Cong Tu ‘E Right-Auxiliary Shrine Single- Square Building Foundation Ruins
I Trieu To Mieu cluster
9 Trieu To Mieu Main Shrine Twin-Rectangular Building Restored Exiting
10 Than Tru Kitchen House Single- Rectangular Building Restored Exiting
11 Than Kho Storage House Single- Rectangular Building Foundation Ruins

2. Study Results

2.1. Historical Documents Reviews

2.1.1. Construction and Re-Naming History

The construction and renovation history of Chieu Kinh
Dien Temple (abbreviated as the Temple) is closely tied to
the development and restoration of the Thai Mieu area. In
fact, during the Gia Long period, after initiating the
construction of the Thai Mieu in the 3rd year of Gia Long
period (1804), the Nguyen court ordered the building of
several additional auxiliary structures in this area [3].
Accordingly, the four buildings — Ta Phuong Duong Hall
( ), Huu Phuong Duong Hall ( ), Ta Te So
Hall ( ), and Huu Te So Hall ( ) — were
constructed. In the 13th year of Minh Mang period (1833),
these buildings were renovated and renamed [4]: Ta
Phuong Duong to be Long Duc Dien Temple ( )s

Huu Phuong Duong to be Tho Cong Tu Shrine ( 'E ),
Ta Te So to be Chieu Kinh Dien Temple ( ), and
Huu Te So to be Muc Tu Dien Temple ( = ), as they

are called today.

2.1.2. Used Functions

Regarding the used function of the buildings,
information compiled from historical sources [3] is as
follows:

- Long Duc Dien Temple served as the place to prepare
ceremonial offerings for Lord Nguyen Hoang (1600—
1613) and his consorts.

- Chieu Kinh Dien Temple, was designated for
preparing offerings for the former sovereigns,

including Lord Nguyen Phuc Nguyen (1613-1635),
Lord Nguyen Phuc Lan (1635-1648), Lord Nguyen
Phuc Tan (1648-1687), Lord Nguyen Phuc Thai
(1687-1691), and their consorts.

- Muc Tu Dien Temple, was used for preparing
offerings for Lord Nguyen Phuc Chu (1691-1725),
Lord Ninh Nguyen Phuc Chus (1725-1738), Lord
Nguyen Phuc Khoat (1738-1765), Lord Nguyen Phuc
Thuan (1765-1777), and their consorts.

- Tho Cong Tu Shrine was used for preparing offerings
for the Earth Deity.

Thus, a common function shared by the three
buildings—Long Duc Dien Temple, Chieu Kinh Dien
Temple, and Muc Tu Dien Temple —is the preparation of
offerings for rituals honoring Lords and their consorts.
Meanwhile, the Tho Cong Tu Shrine served as a place of
worship for the Earth Deity.

2.1.3. Architectural Typology and Fagade Faced Direction

According to the records in historical documents [5], the
architecture of the four similar buildings was a same type
called Phuong Gia ( ), which had the scale of one main
compartment at central with two double side wings, a
timber load-bearing wooden frame, and a two-tiered roof
composed of eight interlocking roofs covered with
glazed-yellow roof tiles, and yin-yang roof tiles. All the
buildings with main facade faced south (upwards of the
historical map), were located on the left and right front side
of Thai To Mieu Shrine (positioned centrally main building
of the cluster) and functioned as an auxiliary structure to
that main building (Figure 3).
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Figure 3. Location of the four similarity buildings in the Thai To Mieu cluster (according to historical map)

Summarizing the historical records above, the four
buildings were constructed in the same period and share
similar functions and architectural typology. These
constitute the first basis (Basis 1): Sharing the same era,
equivalent function, similar architectural typology, and
aligned orientation.

2.2. Archaeological Excavation of the Chieu Kinh Dien
Temple's Foundation Ruins

2.2.1. Technical Condition of the Foundation Ruins

According to the archaeological excavation [6],
foundation ruins of the Temple are located to the east of the
Thai To Mieu Temple and in front of Long Duc Dien
Temple, which fully aligns with historical records. The
axis and orientation of this structure match those of Long
Duc Dien Temple (north-south axis, facing south). The
existing foundation ruins of the Temple are composed of
stone base, stone steps (in the front), edging stones, brick
foundation edging, and a few remaining patches of Bat
Trang floor tiles in the northeast, southeast, and southwest
corners. These tiles are of the type measuring 30 cm x 30
cm with a thickness of 6 cm.

The rectangular edging stones along the foundation
(measuring 350 mm x 780 mm with a thickness of 270 mm)
are precisely aligned with the brick edging rows, and the
positions of these stone bases are relatively stable. The
interior foundation bases are square-shaped, with each side
ranging from 350 mm to 400 mm. Among these, several
stones are missing, and a few have been displaced from
their original positions. Most of the floor tiles have been
removed, and the remaining ones are no longer intact.
Around the foundation, a few fragments of broken roof

tiles were found—Ilikely remnants of the roofing material
left after the structure collapsed. The current surface layer
of the platform is composed of laterite soil about 150 mm
thick, beneath which lies a compacted sand foundation
layer (Figure 4).

Figure 4. The foundation ruins of the Chieu Kinh Dien Temple
(according to excavation results in 2013)

Accordingly, the Temple has a square-shaped
architectural typology, with each side of the foundation
measuring 13.912 mm. The southern side of the remaining
foundation features three steps leading up to the platform,
along with remnants of the front courtyard’s foundation.
The other three sides—east, west, and north—have no
steps or courtyards. This indicates that the structure’s main
axis runs north-south and it faces south. This is an
important piece of information that has once again been
confirmed through archaeological survey efforts (Figure
5).
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2.2.2. Remaining Base Stones Express the Column Rows

The total number of remaining base stones is 36 pieces,
categorized into two types:

Type 1: Rectangular in shape (average dimensions 350
mm x 780 mm, thickness 270 mm). These are precisely
aligned with the brick edging rows, serving a dual
function—both as base stones and as part of the edging
foundation—hence their positions are relatively stable.
Some of the corner base stones also show column diameter
traces, measured at 240 mm (Figures 5 and 6).

Type 2: Square in shape (average dimensions 360 mm x
360 mm, thickness 270 mm). Visible markings on the

DA TAN LDAI 1 (TRONG NEN DIEN)
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surface of these base stones indicate column diameters
ranging from approximately 270 mm to 280 mm (Figures 5
and 6).

These base stones are arranged in rows, forming a
column grid system with 6 rows from east to west and 6
rows from south to north, resulting in a square grid layout.
The average dimensions of the compartment spans and
platform are:

- Central compartment span (A): 3.296 mm

- Left and right-sub compartment spans (B): 2.782 mm
- Side wing spans (C): 2.020 mm

- Total spans (D): 12.639 mm

- Flatform width (E): 13.912 mm
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Figure 6. Arrangement of the remained base stones and traces of columns diameter on their surfaces
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In reality, the base stones have shifted slightly from their
original alignment. The determination of compartment
dimensions (as reflected in the column grid) is based on the
average center-to-center distances between the base stones
in each row. Based on the column grid layout, it can be
concluded that the wooden structure of the Temple consists
of 36 columns in total, arranged in 6 columns per row,
including:

- 4 big columns of the first row (innermost)
- 12 medium-size columns of the second row (middle)
- 20 small columns of the third row (outermost)

The largest existing diameter marks on the surface of the
base stones measure 270 mm — 280 mm, corresponding to
the first and second rows, while the smallest marks
measure 240 mm, corresponding to the third row. This
provides an important second basis (Basis 2): Providing
information of column rows, column quantity, and column
diameter.

2.3. Comparative Architectural Analyzing

2.3.1. Proportion of the Platform and Compartment Spans

architectural typology that can be identified within the Hue
Imperial City include 7 buildings (Table 3). Among them,
only Tho Cong Tu Shrine in The Mieu area (Figure 7) and
Long Duc Dien Temple in Thai Mieu area (Figure 10)
remain intact, while the others only retain foundations or
partial foundation ruins.

For ease of standardizing the measurements for
comparative analysis, we have converted the measured
values in meter into the traditional measurement units used
during the Nguyen dynasty. Accordingly, 1 unit = 424 mm
[7,8]. The analyzed results are presented (Tables 4 and 5;
Figures 8, 9 and 10).

When rounded by using the method of common
denominator standardization (with the common base being
A and D), the proportion ratio for all six platforms can be
generalized (Table 5).

In terms of scale, the group of buildings belonging to
Thai Mieu area has the smallest size, with a total span
length of approximately 29.9 units; the group belonging to
The Mieu area has a medium scale, with a total span length
of 33.5 units; and the group belonging to Forbidden City
area has the largest scale, with a total span length of 37.8

The heritage buildings feature  square-shaped units.
Table 3. Investigated square-shaped buildings in the Imperial City
No. Ml iRl Platform ol Type of Roofs Location
Vietnamese Chinese English per Truss
1 Long Duc Dien Auxiliary Temple Square 06 Double Layers Thai Mieu
2 Chieu Kinh Dien Auxiliary Temple Square 06 Double Layers Thai Mieu
3 Muc Tu Dien h Auxiliary Temple Square 06 Double Layers Thai Mieu
4 Tho Cong Tu 'E Auxiliary Shrine Square 06 Double Layers Thai Mieu
Van Minh Dien Auxiliary Palace Square 06 Double Layers Forbidden City
6 Vo Hien Dien Auxiliary Palace Square 06 Double Layers Forbidden City
7 Tho Cong Tu ‘E Auxiliary Shrine Square 06 Double Layers The Mieu

Figure 7.

Tho Cong Tu Shrine (The Mieu area)

Table 4. Dimensional analysis of the platforms of the square-shaped buildings
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Central span (A) Sub span (B) Wing span (C) Total spans (D) Platform (E)
No. | Name of Building
mm unit mm unit mm unit meter unit meter unit
1 Chieu Kinh Dien 3.296 7,77 2.782 6,56 2.020 4,76 12.639 29,83 13.912 32,83
2 Muc Tu Dien 3.278 7,73 2,750 6,48 1,952 4,60 12.682 29,91 13.895 32,77
& Long Duc Dien 3.304 7,78 2,723 6,42 1,944 4,58 12.638 29,80 13.905 32,79
4 Van Minh Dien 4.155 9,80 3.604 8,50 2.332 5,50 16.027 37,80 17.146 40,44
5 Vo Hien Dien 4.155 9,80 3.604 8,50 2.332 5,50 16.027 37,80 17.146 40,44
6 Tho Cong Tu 3.604 8,50 3.095 7,30 2.024 5,20 14.204 33,50 15.196 35,84
Table 5. Proportion ratio analysis of the platforms of the square-shaped buildings
A =B =C Corresponds ratio D=E Corresponds ratio
No. | Name of Building . .
(units) Analysis ratio Restored ratio (units) Analysis ratio | Restored ratio
1 Chieu Kinh Dien | 7,77 +6,56 +4,76 | 1 +0.844 +0.612 | 1-+0.84 +0.60 | 29,83 +-32,83 1-+1.100 il ==l
2 Muc Tu Dien 7,73 +6,48 +4,60 | 1+0.838 +0.595 | 1-+0.84-+0.60 | 29,91 +32,77 1-+1.095 1+11
3 Long Duc Dien | 7,78 6,42 +4,58 | 1+-0.825+-0.588 | 1--0.84 +0.60 | 29,80 +32,79 1-+1.100 i ==L
4 Van Minh Dien | 9,80 +8,50 +5,50 | 1 +0.867 +0.561 | 1--0.87 =0.56 | 37,80 +40,44 1-+1.069 1-+1.07
5 Vo Hien Dien 9,80 +8,50 +5,50 | 1+0.867 +0.561 | 1-0.87 =0.56 | 37,80 +40,44 1-+1.069 1-1.07
6 Tho Cong Tu 8,50 +7,30 +5,20 | 1+0.858 +0.611 | 1--0.86 +0.60 | 33,50 +35,84 1-+1.069 1-+1.07
; Flatform of Chieu Kinh Dien Temple
5 . 5 Central span Subspan Wingspan Totalspan  Flatform
3.296 2782 2,020 12.639 13.912
z" 3 . = 3.296 3.296 3.296 12.639 12.639
‘ I I I I I
8 (1) (0.844) (0.612) 1) (1.100)
- Sl it I 1 n n n
. ‘ (1) (0.84) (0.60) (1) (1.10)
Flatform of Muc Tu Dien Temple
’ | Central span Subspan Wingspan Totalspan Flatform
3.278 2750 1.952 12.682 13.854
s 3278 3278 3.278 12.682 12.682
] I " ) ]
2 ) {0.838) (0.595) ) (1.092)
Z o be n 1l n 1} ]
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—- - —— Flatform of Long Duc Dien Temple
t 2 Central span Subspan Wingspan Totalspan Flatform
| 3.264 2735 1.850 12.567 13.763
' 3.264 3.264 3264 12567  12.567
I I I I
(1) (0.837)  (0.597) (1) (1.095)
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Figure 8. Proportion ratio analysis of the platforms of the group buildings in the Thai Mai area
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Figure 9. Analyzing on the platform’s grid layout of the Chieu Kinh
Dien Temple

From this, we can deduce the original design dimensions
of the Chieu Kinh Dien Temple’s platform as follows:
- Central compartment span (A) = 7,78 units
- Sub compartment spans (B) = 7,78 units x 0.84 = 6,54

units

- Side wing spans (C) = 7,78 units x 0.60 = 4,66 units
- Total compartment spans (D) = 29,8 units
- Platform width (E) = 32,83 units

These analyses show that the platform width, total
compartment spans, and the proportional spacing of the
compartment spans are completely consistent across the
three Temples in Thai Mieu area. This constitutes the third
basis (Basis 3): Uniform square-shaped floor plan,
uniformity in architectural scale and architectural
proportions.

2.3.2. Roofs Materials and Building's Fagade

A typical example mentioned in historical records states:
“...on the far west side, opposite Chieu Kinh Dien temple,
is Muc Tu Dien temple with a double layer of roofs covered
in yellow glazed tiles, facing south. To the north of Muc Tu
Dien temple is a square building with a double layer of
roofs covered in yin-yang tiles, used for worshipping the
Earth Deity...” [9,10].

Accordingly, although as a part of the same architectural
cluster within the Thai Mieu area, and sharing the same era,
form, and stylistic principles, the building used for
worshipping the Earth Deity was designated a lower rank,
as indicated by its roof being tiled with yin-yang tiles
instead of the imperial yellow glazed tiles. This kind of
material differentiation to denote hierarchical status is a
common feature in the Hue Imperial Architecture.

Thus, there appears to be no difference in roofing
between Long Duc Dien Temple and Chieu Kinh Dien
Temple. Therefore, the roofs and fagde design of the
Chieu Kinh Dien Temple can be reconstructed by directly
referencing the model of Long Duc Dien Temple (Figure
11). Therefore, this constitutes the fourth basis (Basis 4):

1.950m
(0.597)

2.735m
(0.837)

Ti LE BUGC GIAN LONG DUC DIEN

Figure 10. Analyzing on the platform’s grid layout of the Long Duc
Dien Temple

Uniformity in roofing and building’s facade.

Figure 11.
restoration in 2010)

Front elevation of the Long Duc Dien Temple (after

2.3.3. Positional Relation between the Temple and Other
Buildings

Based on the results of the topographic survey
conducted using an Optimal Measurement Machine for the
entire Thai Mieu area, a traditional grid division method
[11] was applied (1 rod = 10 units = 4.240 mm) to analyze
the spatial correlations between the existing buildings and
the foundation ruins of auxiliary buildings. The findings
are as follows (Figure 12):

- From the central spatial axis of the area—which
passes through the central compartment span of the
Thai To Mieu Shrine and extends frontward (southern)
to the Thai Mieu Mon Gate—this axis aligns perfectly
with the central compartment span of the Gate.
Extending backward (northern), it also aligns with the
central compartment span of the Trieu To Mieu
Shrine. Thus, this can be identified as the main spatial
axis, serving as the foundational reference for
planning of the buildings within the area.
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From this main spatial axis, extending 8 rods to both
the left (east) and right (west) reaches the outer edges
of the Thai To Mieu Shrine's foundation. Therefore,
the total width (transverse latitudinal span) of the
Thai To Mieu foundation is 17 rods.

From the rod 8th, extending an additional 2 rods on
both sides left and right marks the foundation edge of
the paired buildings include Long Duc Dien Temple
and Tho Cong Tu Shrine, Chieu Kinh Dien Temple
and Muc Tu Dien Temple. The foundations of these
buildings are set within a square of 3 rods on each
side, equivalent to 4.240 m % 3 = 12.720 m. This
measurement corresponds closely to the actual total
spans dimensions of Long Duc Dien Temple (12.567
m) and Chieu Kinh Dien Temple (12.639 m), as
verified through topographic surveys.

From the southern edge of the Thai To Mieu Shrine’s
foundation, extending 4 rods frontward (southern)
reaches the first foundation edge of Chieu Kinh Dien
Temple and Muc Tu Dien Temple, extending an
additional 3 rods frontward reaches the second
foundation edge of those buildings at rod 7" front.
From the southern edge of the Thai To Mieu Shrine’s
foundation, extending 2 rods backward (northern)
reaches the first foundation edge of Long Duc Dien
Temple and Tho Cong Tu Shrine, extending an

— SRS
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additional 3 rods backward reaches the second
foundation edge of those buildings at rod 5" back.

In reality, the positions of these buildings slightly
deviate from the calculated results, but this is likely due to
construction inaccuracies from traditional methods and
natural phenomena such as flooding and sedimentation
over time. However, this also constitutes the fifth basis
(Basis 5): A shared principle of geographic positioning.

2.4. Analyzing on the Sections of the Long Duc Dien
Temple

2.4.1. Dimensions from Survey Data

In the previous section, the dimensions of the
compartment spans in the floor plans and their proportional
relationships were presented. Among them, the wooden
structure of the Long Duc Dien Temple still exists, so its
floor plan dimensions are considered stable and reliable.

To establish a basis for proposing a restoration of
architectural design drawings of the wooden structure of
the Chieu Kinh Dien Temple, the following will present the
analysis results of the proportional relationships between
cross-sectional dimensions and height of the main timbers
of the Long Duc Dien Temple.
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The measurements were taken at axis 3 (of transverse of the middle-size columns (which expresses the height of
longitude) and axis C (of transverse latitude). the lower roof); the main tie beam, the big beam, and the
Measurement positions ranged from the top-surface of the ridge beam. These measurements were averaged and
base stone plinth up to the tops of the small columns, presented in the analyzed drawings [12] (Figures 13 and
middle-size columns, and big columns; the lower tie beams  14).
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Accordingly, the height of the ridge beam is 6.322 mm
(14,9 units), the height of big column is 5.539 mm (13,0
units), the height of the middle-size column is 3.981 mm
(9,4 units), the height of the small column is 2.611mm (6,2
units), the height of lower tie beams of the middle-size
columns is 3,399mm (8,0 units), the height of the main tie
beam is 4.374 mm (10,3 units), and the height of the big
beam is 4.673 mm (11,0 units).

2.4.2. Structural Proportion Analysis of the Cross-Section

The question arises: On what basis were the heights of
these columns determined? And, how is the relation
between the width of floor plan spans and the height of the
timbers?

To address these questions, we analyzed the truss
proportions at axis 3 (transverse longitude). A feasible
method, as illustrated in Figure 15, is presented.

- The height of the big column equals twice the width
of Sub compartment spans (B):
bj = 2bg =2 %x2.723 mm = 5.446 mm (error - 24 mm);

- The height of the middle-size column equals the

width of Sub compartment spans (B) multiplied by
\2:

g0 =12bg =2.723 mm x 1.414 = 3.850 mm (error - 44
mm);

- The height of the small column equals the width of
Side wing spans (C) multiplied by V2:
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gh=12gl = 1.944 mm x 1.414 =2.748 mm (error 58 mm);

- The height of the ridge beam equals half of the width
of Total compartment spans (D):

rs = 1/2ql = 1/2 %< 12.638 mm = 6.319 mm (error -3 mm);
- The height of the big beam equals the sum of B and C:

au=aq =2.723 mm + 1.944 mm = 4.667 mm (error -6
mm);

- The height of the main tie beam equals half of the
width of Central compartment span (A) plus B:

bx =rw=%ab +av = (1/2 x3.304 mm) + 2.723 mm =
4.375 mm (error 1 mm);

- The height of the lower tie beams of the middle-size
columns (lower roof) equals A:

ad = ab = 3.304 mm (error - 30 mm).

In the above analysis, the analytical error between the
measured dimensions and the analysis results is as follows:
the height of ridge beam is -3 mm, the height of the big
beam is -6 mm, the height of the main tie beam is 1 mm, the
height of the big column is -24 mm, the medium-size
column is -44 mm, the small column is 58 mm, and the
height of the lower tie beams of the medium-size columns
is -30 mm. With such margins of error, it can be said that
the existing dimensions and the analyzed dimensions are
almost identical.

Figure 15. Structural proportion analysis on the Latitude Transerse Section (Axis 3) of the Long Duc Dien Temple
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Based on the above analysis, the cross-sectional results
for Long Duc Dien Temple are summarized as follows:
- Height of the big column =B X 2;
- Height of the middle-size column = B x 2;
- Height of the small column = C x V2;
- Height of the main ridge beam = 1/2 D;
- Height of bigbeam =B + C
- Height of main tie beam = 1/2A + B
- Height of the lower roof = A.

Thus, the main dimensions of the cross-section of Long
Duc Dien Temple have been reliably determined based on
a simple spatial geometry formulas, in which V2 serves as a
constant multiplier with dimensional parameters of the
compartment spans to derive the heights of the columns
and the height of the main timbers. This results in the
overall dimensions of the wooden structure being
proportionally related to the floor plan layout of the
building. This assumming results constitute the sixth basis
(Basis 6): A potential similarity in the truss form and the
height of wooden structure.

3. Arguments for the Restoration of
Architectural Designs

3.1. Exclusion Possibility and Selection Possibility of
Architectural Design

Therefore, by synthesizing the following bases extraxred
from the three Temples:

- Basis 1: Same construction era, equivalent function,
similar  architectural typology, and aligned
orientation;

- Basis 2: Consistent data on column rows, quantity,
and diameter;

- Basis 3: Uniform square-shaped floor plan,
uniformity in architectural scale and proportions;

- Basis 4: Consistency in roofing materials and
building facades;

- Basis 5: A shared principle of geographic positioning;

- Basis 6: A potential similarity in the truss form and
the height of wooden structure.

And, applying the method of analogy, we can exclude
the possibilities and propose the selectivity for restoration
of architectural designs as follows:

a) Exclusivities:
- First exclusion possibility: A single ridge building
that has a double layer of roofs, but do not belong
to the square-shape architectural typology.

- Second exclusion possibility: A single ridge
building that belongs to the square-shape
architectural typology, but that has a single layer of
roof.

b)  Selectivity:

Thus, the only viable possibility for Chieu Kinh Dien
Temple that satisfies all the above-mentioned reasoning
bases is: A single ridge building arranged on a bilateral
symmetrical axis aligned with the main building,
belonging to the square-shape architectural typology,
which has double layer roofs, with wooden structure
consisting of six column rows including 36 columns in
total, one central compartment and two side wings. With
this configuration, the architectural pattern of Chieu Kinh
Dien Temple would essentially be identical to Long Duc
Dien Temple.

Nevertheless, the outcomes derived from the deductive
approach—based on the six aforementioned bases—may
still entail certain academic risks. While it is plausible that
the Chieu Kinh Dien Temple and Long Duc Dien Temple
shared identical architectural forms and proportions, there
remains the possibility of subtle differences between them,
such as variations in ornamental details or the
configuration of interior spaces. Given the current stage of
research, we provisionally accept a reasonably credible
degree of accuracy in the figurative restitution of this
architectural heritage.

To address this limitation, we consulted additional
typologies of palace architecture as documented in prior
scholarly publications [13]. These sources indicate that the
Phuong Gia square-shaped building with a two-tiered roof
was reserved exclusively for specific areas within the Hue
Imperial City, typically associated with high-status
structures such as the Dien (Palace or Temple) or the
Duong (Hall). This observation provides further support
for the argument outlined above. Therefore, in order to
restore the architectural design drawings of this Temple,
we primarily rely on the architectural form and
architectural proportion of the existing Long Duc Dien
Temple, which will be presented in detail in the following
section.

3.2. Restoration of Architectural Design Drawings of
the Chieu Kinh Dien Temple

a) Restoration of the Floor Plan and Roof Plan drawings

Based on the research and analysis results mentioned
above, the floor plan and roof plan of the Chieu Kinh Dien
Temple are restored as follows (Figure 16):



Civil Engineering and Architecture 13(6): 4148-4164, 2025

e e e —
I ORI
© | EL\\ @% /Df i
e
@ | oY s 4
| | | |
| L___l
>N RN |
©wCe B & A DL\(B) ©a
| B |
| v N |
i E—/g/ . ; - \‘@\—i i
‘ 7 S AN ‘
L~ | N
Rl e e i e e s e
(]“rl—‘z—sm Floor Plan

&

&

0

7

1

I«
&
N

7

q:

2

s b & & b

3m

4161

Roof Plan

0.5

Figure 16. Restoration of the Floor Plan and Roof Plan drawings of Chieu Kinh Dien Temple

The floor plan is square-shaped, with the main facade
facing south featuring three stairways. The central
compartment, located at the center, is defined by four big
columns (C3-4, D3-4). Surrounding the central
compartment are sub-compartments of equal dimensions,
enclosed by twelve middle-size columns (B2-5, E2-5,
2B-E, 5B-E). Encircling the sub-compartments are side
wings of equal dimensions, defined by twenty small
columns (Al-6, F1-6, 1A-F, 6A-F). The space from axis
Al-6 to B1-6 forms the front veranda.

Accordingly:

- Central compartment span (A) = 7,78 units x 424 mm
=3.298 mm

- Sub compartment spans (B) = 7,78 units x 0.84 = 6,54
units x 424 mm =2.772 mm

- Side wing spans (C) = 7,78 units x 0.60 = 4,66 units x
424 mm = 1.975 mm

- Total compartment spans (D) = 29,8 units x 424 mm =
12.635 mm

- Platform width (E) = 32,83 units x 424 mm = 13.919
mm

The roof plan is square-shaped; type of roof is double
layers, and divided into two tiers: the upper roof (axes 2-5,
B-E) and the lower roof (axes 1-6, A-F), both covered
with yellow-glazed tiles. The roof corners and ridge
intersections are decorated with the "Giao Hoa"
creepers-shaped dragon motif, while the center of the ridge
is adorned with the "Thai Duong" sun motif.

b)

Restoration of the Section drawings

Based on the dimensions of the remaining of wooden
structure of the Long Duc Dien Temple, and the traces of
column diameters on the stone bases of the foundation
ruins, the cross-section of Chieu Kinh Dien Temple has
been restored (Figures 17 and 18).

- Height of the big column =B x2=2772 mm x 2 =
5.544 mm;

- Big column diameter = 0,66 unit = 280 mm,;

- Height of the middle-size column = B x \2 = 2.772
mm X 2 =3.919 mm;

- Middle-size column diameter = 0,65 units =270 mm;

- Height of the small column = C x V2 = 1.975 mm x
1,414 =2.792 mm;

- Small column diameter = 0,56 units = 240 mm;

- Height of the main ridge beam = 1/2 D = 12.635 mm x
15 =6.318 mm;

- Height of bigbeam =B + C =2.772 mm + 1.975 mm
=4.747 mm;

- Height of main tie beam = 1/2A + B = 4.421 mm;

- Height of the lower roof = A = 3.298 mm.

The slope of the upper roof corresponds to the height
ratio between the big and medium-size columns,
determined to be 58%; the slope of the lower roof follows
the height ratio between the lower roof and the small
columns, determined to be 41%. Additionally, according to
traditional construction practices in Hue, the corner
columns of the middle-secondary column rows (B2, B5, E2,
E5) and the corner columns of the outermost-third column
rows (A1, A6, F1, F6) are each elevated by 80-120 mm to
create the curvature of the roof surfaces.
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Figure 17. Restoration of the Transverse Longitude Section drawing (Section 1-1)
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Figure 18. Restoration of the Transverse Latitude Section drawing (Section 2-2)

c) Restoration of the Fagade drawings

Based on the facade design of the Long Duc Dien
Temple and the spatial organization of the building’s floor
plan, the facgades of Chieu Kinh Dien Temple have been
restored as shown in Figures 19 and 20.

Accordingly, the roof ridge runs in the East-West

direction (axis 3-4), and the gable ends face North—South
(axis C-D), decorated with the “Phuc Dao” motif (a bat
holding a gold coin). Between the two roof tiers is a short
wall known as the "Co Diem" (small-neck wall), which
traditionally features decorative motifs in the “Nhat Thi
Nhat Hoa” style (one panel with a painting, one panel with
a Chinese character).
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Figure 19. Restoration of the Main Elevation drawing (Southern)
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Figure 20. Restoration of the Side Elevation drawing (Eastern)

4. Conclusions

This study, employing an interdisciplinary approach that
integrates history, architecture, and archaeology, uses a
comparative analysis of contemporary and similar
architectural works in the Thai Mieu area to establish the
parallels between the research subjects, including those
that are contemporary, analogous, similar in form, and
congruent. Based on this framework, the study
demonstrates that the Chieu Kinh Dien Temple shares
significant similarities with the Long Duc Dien Temple,
which still stands in the Thai Mieu area. While the wooden
structure and the roofs of the Chieu Kinh Dien Temple
have been lost, only the foundation remains. Using this as a

basis, the architectural design drawings for Chieu Kinh
Dien Temple have been figuratively restitutioned, drawing
from the remaining foundation and the architectural form
and proportional relationships between the floor plan and
sections of the Long Duc Dien Temple to restore the
wooden structure and roofs.

In the case of wooden heritage buildings, particularly the
palatial architecture of Hue, even if the upper parts of the
structure are destroyed or lost, a well-preserved foundation
remains an essential component of the heritage. This
foundation proves invaluable for research related to the
preservation and restoration of such buildings, beginning
with the task of reconstructing their architectural design
plans.
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The successful figurative restitution of Chieu Kinh Dien
Temple stands as a prime example of this potential. Despite
the loss of the entire upper structure, the absence of
photographic documentation, and the lack of any surviving
physical evidence of the wooden structure (apart from a
few remaining roof tiles), the application of this
interdisciplinary research methodology enabled the
restoration of the architectural design drawings for the
heritage project. According to the criteria set forth in the
Nara Convention, these design drawings are considered a
crucial element in ensuring the authenticity and value of
architectural heritage reconstruction.
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