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RELATION BETWEEN THE PASSAGE OF THE TRIFORIUM AND THE PIERS

1

Aya SHIMAZAKI

The passage of the triforium usually runs through the main piers to ensure the circulation, which can threaten the stability 
of the wall. There were several kinds of security measures in order not to weaken the piers. This paper looks into the three 
solutions at the intersection, by examining the plans at the height of the triforium and the masonry of the triforium; 1. 
Passages running through the piers (reinforcement by internal buttresses); 2. Passages turning around the piers; 3. Blocking-
up of the passage.

Keywords : Gothic architecture, Triforium, Construction, Stability

1 Research Assistant Staff, Dept. of Architecture, 
Graduate School of Engineering, The University of Tokyo. Dr. Eng.

triforium

1)

2)

3)

2 V.
4)

1 2 3
Fig.1

MAP base 
Mémoire

=
Caen, Saint-Étienne, abbaye aux Hommes

= = Cerisy-la-Forêt, abbaye

Fig.2

contrefort intérieur
5)

6)

Fig.1 Three variations at the intersection of the passage 
and the pier (by author)

RELATION BETWEEN THE PASSAGE OF THE TRIFORIUM AND THE PIERS

1

Aya SHIMAZAKI

The passage of the triforium usually runs through the main piers to ensure the circulation, which can threaten the stability 
of the wall. There were several kinds of security measures in order not to weaken the piers. This paper looks into the three 
solutions at the intersection, by examining the plans at the height of the triforium and the masonry of the triforium; 1. 
Passages running through the piers (reinforcement by internal buttresses); 2. Passages turning around the piers; 3. Blocking-
up of the passage.

Keywords : Gothic architecture, Triforium, Construction, Stability

1 Research Assistant Staff, Dept. of Architecture, 
Graduate School of Engineering, The University of Tokyo. Dr. Eng.

triforium

1)

2)

3)

2 V.
4)

1 2 3
Fig.1

MAP base 
Mémoire

=
Caen, Saint-Étienne, abbaye aux Hommes

= = Cerisy-la-Forêt, abbaye

Fig.2

contrefort intérieur
5)

6)

Fig.1 Three variations at the intersection of the passage 
and the pier (by author)

RELATION BETWEEN THE PASSAGE OF THE TRIFORIUM AND THE PIERS

1

Aya SHIMAZAKI

The passage of the triforium usually runs through the main piers to ensure the circulation, which can threaten the stability 
of the wall. There were several kinds of security measures in order not to weaken the piers. This paper looks into the three 
solutions at the intersection, by examining the plans at the height of the triforium and the masonry of the triforium; 1. 
Passages running through the piers (reinforcement by internal buttresses); 2. Passages turning around the piers; 3. Blocking-
up of the passage.

Keywords : Gothic architecture, Triforium, Construction, Stability

1 Research Assistant Staff, Dept. of Architecture, 
Graduate School of Engineering, The University of Tokyo. Dr. Eng.

triforium

1)

2)

3)

2 V.
4)

1 2 3
Fig.1

MAP base 
Mémoire

=
Caen, Saint-Étienne, abbaye aux Hommes

= = Cerisy-la-Forêt, abbaye

Fig.2

contrefort intérieur
5)

6)

Fig.1 Three variations at the intersection of the passage 
and the pier (by author)

ゴシック建築のトリフォリウム通路とピアの関係性
RELATION BETWEEN THE PASSAGE OF THE TRIFORIUM AND THE PIERS

嶋 崎   礼＊1

Aya SHIMAZAKI

＊ 1　�東京大学大学院工学系研究科建築学専攻 学術支援職員・工博 Research Assist. Staff, Dept. of Architecture, Graduate School of Engineering, 
The University of Tokyo, Dr.Eng.

日本建築学会計画系論文集 第85巻 第771号，1113-1119， 2020年5月
J. Archit. Plann., AIJ, Vol. 85 No. 771, 1113-1119, May, 2020

DOI https://doi.org/10.3130/aija.85.1113
【カテゴリーⅠ】�

─ 1113 ─

2023-06-16T13:40:12.843嶋﨑礼



13

Fig.3 7)

8)

9)

Amiens
Fig.4, 5 120 cm

50 cm

Fig.6-9 10)

Fig.8, 9
11)

12)

Fig.10, 11

13
Fig.12

13)

14)

Fig.13 Soissons 1175
= Braine, Saint-Yved 1190

Fig.14
1 assise

= =

Saint-Leu-d’Esserent, prieuré 1200
1212

1240 Fig.15
= Saint-Denis, 

abbaye = Saint-Quentin
13

E. E. = =
Narbonne Fig.16, 17 Li-

moges
 [ ] 

 [
] 

15)

V. projecting triforium

Bordeaux 2 Rodez
Toulouse 13

16)

17) =
Marmande, Notre-Dame 14

18)

Saint Albans 1077 Fig.22 19)

= Reims, Saint-Remi, abbaye
1174 20) Beauvais

1248 Fig.23

= = Dol-de-Bretagne 1203
1223 Fig.18 Sées 1235
Fig.19

21)

Auxerre 14 Fig.20
22) = Auxerre, Saint-Ger-

main, abbaye 14 23) = =
Mont-Saint-Michel, abbaye 1450

Fig.21 24) Regensburg
1275 25)

─ 1114 ─

2023-06-16T13:40:12.843嶋﨑礼



13

Fig.3 7)

8)

9)

Amiens
Fig.4, 5 120 cm

50 cm

Fig.6-9 10)

Fig.8, 9
11)

12)

Fig.10, 11

13
Fig.12

13)

14)

Fig.13 Soissons 1175
= Braine, Saint-Yved 1190

Fig.14
1 assise

= =

Saint-Leu-d’Esserent, prieuré 1200
1212

1240 Fig.15
= Saint-Denis, 

abbaye = Saint-Quentin
13

E. E. = =
Narbonne Fig.16, 17 Li-

moges
 [ ] 

 [
] 

15)

V. projecting triforium

Bordeaux 2 Rodez
Toulouse 13

16)

17) =
Marmande, Notre-Dame 14

18)

Saint Albans 1077 Fig.22 19)

= Reims, Saint-Remi, abbaye
1174 20) Beauvais

1248 Fig.23

= = Dol-de-Bretagne 1203
1223 Fig.18 Sées 1235
Fig.19

21)

Auxerre 14 Fig.20
22) = Auxerre, Saint-Ger-

main, abbaye 14 23) = =
Mont-Saint-Michel, abbaye 1450

Fig.21 24) Regensburg
1275 25)

─ 1115 ─

2023-06-16T13:40:12.843嶋﨑礼



26) 1284

H.
13

27)

2

14

─ 1116 ─

2023-06-16T13:40:12.843嶋﨑礼



26) 1284

H.
13

27)

2

14

3

28)

= =

29)

1215
14

30) = 13
14 15 Fig.24, 

27 31)

Fig.25 Évreux 32)

Troyes
Laon

19
33)

34) = 15
Lausanne 1160 =

Saint-Omer 35) 1191
= = 36) Marly-la-Ville 13

=

Fig.27

Noyon Fig.26

37)

=
Rampillon

Rouen

1
2 3

3

1 13

2 3

JSPS JP14J10678 

VERGNOLLE Éliane, L’art roman en France : architecture, 
sculpture, peinture , Paris, Flammarion, 1994, p. 151-153

= =

GALLET Yves, « Chalon-sur-Saône. Cathédrale Saint-Vincent, 
les campagnes de construction gothiques (XIIIe-XVe siècle) », Congrès 
archéologique de France , 2010, vol. 166, p. 95-119, p. 97

Cf. 
MAP cote 0082/058/1003, no. 2059 =

THIÉBAUT 
Jacques, 
religieux , Paris, Picard (coll. « Les monuments de la France gothique »), 
2006, p. 403 =  (Triel, Saint-
Martin) 

LEFÈVRE-PONTALIS Eugène, 
Monographies des églises de Juziers, Meulan et Triel , Versailles, impr. 

BRANNER Robert, Burgundian Gothic 
Architecture , London, A. Zwemmer, 1960, p. 96

P.
Pierre Héliot

LHEURE Michel, Le triforium : construction et fonctions, XIe-XVIe 
siècle,  Paris, Picard, 2012

E. E. = =
1854-1869

VIOLLET-LE-DUC Eugène Emmanuel, Dictionnaire raisonné de 
l’architecture française du XIe au XVIe siècle, Paris, B. Bance, 1854-1869, 

─ 1117 ─

2023-06-16T13:40:12.843嶋﨑礼



9 vol.
PAUL Vivian, « The Projecting Triforium at Narbonne Cathedral: 

Meaning, Structure, or Form? », Gesta , 1991, vol. 30, no 1, p. 27-40.
 « veritable contrefort intérieur », BOUET  Georges, Analyse 

architecturale de l’abbaye de Saint-Etienne de Caen , Caen, Impr. de Le 
Blanc-Hardel, 1868, p. 35. 

mur transversal

80 716
2015 10 pp. 2347-2354

Cf. DENEUX Henri, « De la construction en tas de charge et du point 
de buté des arcs-boutants au Moyen Âge », Bulletin monumental , 1944, 
vol. 102, p. 241256.

SEYMOUR Charles, La cathédrale Notre-Dame de Noyon au XIIIe siècle , 
Paris, Arts et métiers graphiques  (coll. « Bibliothèque de la 
Société française d’archéologie »), 1975, p. 80-81.

= =  (Lagny-sur-Marne)
= =

 (Varzy) 
= =

=

= VIOLLET-
LE-DUC, Dictionnaire raisonné…, op. cit., t. 9, « Triforium », p. 291-296 ; 
LHEURE, op. cit.,  p. 87

= =

Fig.10, 12
KIMPEL Dieter, « Le développement de la taille en série dans 

l’architecture médiévale et son rôle dans l’histoire économique », Bulletin 
monumental , 1977, vol. 135, no 3, p. 195222.

R. SD
1983 40-41

VIOLLET-LE-DUC, Dictionnaire raisonné…, op. cit., t. 1, « Architecture 
religieuse », p. 206. [] 

PAUL, op. cit. , p. 30-31, 36. 

=

Base Mémoire, no. 80N00177  F. Corouge 1976

THOLIN G., Études sur l’architecture religieuse de 
l’Agenais , Agen, Paris, 1874, p. 203-204. 

GARDELLES Jacques, Aquitaine gothique , Paris, 
Picard (coll. « Les monuments de la France gothique »), 1992, p. 200.

THURLBY Malcolm, « L’abbatiale romane de St. Albans » dans BAYLÉ 
Maylis (dir.), L’architecture normande au Moyen âge , Condé-sur-Noireau, 
Caen, C. Corlet, Presses universitaires de Caen, 1997, vol. 1, p. 7990, p. 
86 ; HOEY Lawrence, « The Design of Romanesque Clerestories with Wall 
Passages in Normandy and England », Gesta , 1989, vol. 28, no 1, p. 78101, 
n. 29.

PRACHE Anne, Saint-Remi de Reims : l’œuvre de Pierre de Celle et sa 
place dans l’architecture gothique , Genève Paris, Droz Arts et métiers 
graphiques (coll. « Bibliothèque de la Société française d’archéologie »), 1978, 
p. 68. 

RHEIN André, « La cathédrale de Dol », Bulletin monumental , 1910, 
vol. 74, p. 369433, p. 378 ; COUFFON René, « La cathédrale de Dol », 

Congrès archéologique de France , 1968, vol. 126, p. 3759, p. 44

20 cm 30 cm
MAP cote 0082/035/1001 no. 012084, Vincent, 

Léon, 1899. 

BONNET Philippe et RIOULT Jean-
Jacques, Bretagne gothique : l’architecture religieuse , Paris, Picard (coll. 
« Les monuments de la France gothique »), 2010, p. 142.

TITUS Harry B., « The Auxerre Cathedral Chevet and Burgundian 
Gothic Architecture », Journal of the Society of Architectural Historians , 
1988, vol. 47, p. 4556, p. 55.

PORÉE Charles, « Auxerre », Congrès archéologique de France , 1907, 
vol. 74, p. 167192, p. 187 ; TILLET Jules, « L’abbaye de Saint-Germain 
d’Auxerre », Congrès archéologique de France , 1907, vol. 74, p. 628653, 
p. 637

= 1362
5 TILLET, op. cit., p. 

629-630.
CORROYER Édouard Jules, Descriptive guide of Mont Saint-Michel , 

Paris, Ducher, 1883, p. 79-80.
PAPAJANNI Katarina, Die Erschließung des Regensburger Domes durch 

horizontale Laufgänge und vertikale Treppenanlagen , Dissertation, 
1999, Otto-Friedrich-Universität Bamberg, Bamberg, 2002, Textband, p. 
2, Bildband 1, Abb. 67, 77. 

Ibid ., Textband, p. 205, Bildband 3, Abb. 26-29.
PAUL, op. cit.,  p. 29-30.
TITUS, op. cit.,  p. 55.

=

Sapin 
(dir.), Saint-Étienne d’Auxerre : la seconde vie d’une cathédrale,  2011, p. 
166-170; Branner, op. cit.,  1960, p. 45; Titus, op. cit., p. 50.

HÉLIOT Pierre, « Chronologie de la basilique de Saint-Quentin », 
Bulletin monumental,  1959, vol. 117, p. 750, p. 39. 

=

BOTTINEAU-FUCHS Yves, Haute-Normandie gothique : architecture 
religieuse , Paris, Picard (coll. « Les monuments de la France gothique »), 2001, 
p. 178. 

MAP

 MURRAY 
Stephen, Building Troyes Cathedral. the late gothic campaigns , 
Bloomington, Indiana university press, 1987, p. 228, n. 14; p. 235, n. 43.

THIÉBAUT, op. cit.,  p. 380, 385.
HUET Charles, « Marly-la-Ville, Saint-Étienne » dans Églises du 

Val-d’Oise : Pays de France, vallée de Montmorency , Gonesse, Société 
d’histoire et d’archéologie de Gonesse et du Pays de France, 2008, 
p. 182184.

SEYMOUR, op.cit. , p.137.

─ 1118 ─

2023-06-16T13:40:12.843嶋﨑礼



9 vol.
PAUL Vivian, « The Projecting Triforium at Narbonne Cathedral: 

Meaning, Structure, or Form? », Gesta , 1991, vol. 30, no 1, p. 27-40.
 « veritable contrefort intérieur », BOUET  Georges, Analyse 

architecturale de l’abbaye de Saint-Etienne de Caen , Caen, Impr. de Le 
Blanc-Hardel, 1868, p. 35. 

mur transversal

80 716
2015 10 pp. 2347-2354

Cf. DENEUX Henri, « De la construction en tas de charge et du point 
de buté des arcs-boutants au Moyen Âge », Bulletin monumental , 1944, 
vol. 102, p. 241256.

SEYMOUR Charles, La cathédrale Notre-Dame de Noyon au XIIIe siècle , 
Paris, Arts et métiers graphiques  (coll. « Bibliothèque de la 
Société française d’archéologie »), 1975, p. 80-81.

= =  (Lagny-sur-Marne)
= =

 (Varzy) 
= =

=

= VIOLLET-
LE-DUC, Dictionnaire raisonné…, op. cit., t. 9, « Triforium », p. 291-296 ; 
LHEURE, op. cit.,  p. 87

= =

Fig.10, 12
KIMPEL Dieter, « Le développement de la taille en série dans 

l’architecture médiévale et son rôle dans l’histoire économique », Bulletin 
monumental , 1977, vol. 135, no 3, p. 195222.

R. SD
1983 40-41

VIOLLET-LE-DUC, Dictionnaire raisonné…, op. cit., t. 1, « Architecture 
religieuse », p. 206. [] 

PAUL, op. cit. , p. 30-31, 36. 

=

Base Mémoire, no. 80N00177  F. Corouge 1976

THOLIN G., Études sur l’architecture religieuse de 
l’Agenais , Agen, Paris, 1874, p. 203-204. 

GARDELLES Jacques, Aquitaine gothique , Paris, 
Picard (coll. « Les monuments de la France gothique »), 1992, p. 200.

THURLBY Malcolm, « L’abbatiale romane de St. Albans » dans BAYLÉ 
Maylis (dir.), L’architecture normande au Moyen âge , Condé-sur-Noireau, 
Caen, C. Corlet, Presses universitaires de Caen, 1997, vol. 1, p. 7990, p. 
86 ; HOEY Lawrence, « The Design of Romanesque Clerestories with Wall 
Passages in Normandy and England », Gesta , 1989, vol. 28, no 1, p. 78101, 
n. 29.

PRACHE Anne, Saint-Remi de Reims : l’œuvre de Pierre de Celle et sa 
place dans l’architecture gothique , Genève Paris, Droz Arts et métiers 
graphiques (coll. « Bibliothèque de la Société française d’archéologie »), 1978, 
p. 68. 

RHEIN André, « La cathédrale de Dol », Bulletin monumental , 1910, 
vol. 74, p. 369433, p. 378 ; COUFFON René, « La cathédrale de Dol », 

Congrès archéologique de France , 1968, vol. 126, p. 3759, p. 44

20 cm 30 cm
MAP cote 0082/035/1001 no. 012084, Vincent, 

Léon, 1899. 

BONNET Philippe et RIOULT Jean-
Jacques, Bretagne gothique : l’architecture religieuse , Paris, Picard (coll. 
« Les monuments de la France gothique »), 2010, p. 142.

TITUS Harry B., « The Auxerre Cathedral Chevet and Burgundian 
Gothic Architecture », Journal of the Society of Architectural Historians , 
1988, vol. 47, p. 4556, p. 55.

PORÉE Charles, « Auxerre », Congrès archéologique de France , 1907, 
vol. 74, p. 167192, p. 187 ; TILLET Jules, « L’abbaye de Saint-Germain 
d’Auxerre », Congrès archéologique de France , 1907, vol. 74, p. 628653, 
p. 637

= 1362
5 TILLET, op. cit., p. 

629-630.
CORROYER Édouard Jules, Descriptive guide of Mont Saint-Michel , 

Paris, Ducher, 1883, p. 79-80.
PAPAJANNI Katarina, Die Erschließung des Regensburger Domes durch 

horizontale Laufgänge und vertikale Treppenanlagen , Dissertation, 
1999, Otto-Friedrich-Universität Bamberg, Bamberg, 2002, Textband, p. 
2, Bildband 1, Abb. 67, 77. 

Ibid ., Textband, p. 205, Bildband 3, Abb. 26-29.
PAUL, op. cit.,  p. 29-30.
TITUS, op. cit.,  p. 55.

=

Sapin 
(dir.), Saint-Étienne d’Auxerre : la seconde vie d’une cathédrale,  2011, p. 
166-170; Branner, op. cit.,  1960, p. 45; Titus, op. cit., p. 50.

HÉLIOT Pierre, « Chronologie de la basilique de Saint-Quentin », 
Bulletin monumental,  1959, vol. 117, p. 750, p. 39. 

=

BOTTINEAU-FUCHS Yves, Haute-Normandie gothique : architecture 
religieuse , Paris, Picard (coll. « Les monuments de la France gothique »), 2001, 
p. 178. 

MAP

 MURRAY 
Stephen, Building Troyes Cathedral. the late gothic campaigns , 
Bloomington, Indiana university press, 1987, p. 228, n. 14; p. 235, n. 43.

THIÉBAUT, op. cit.,  p. 380, 385.
HUET Charles, « Marly-la-Ville, Saint-Étienne » dans Églises du 

Val-d’Oise : Pays de France, vallée de Montmorency , Gonesse, Société 
d’histoire et d’archéologie de Gonesse et du Pays de France, 2008, 
p. 182184.

SEYMOUR, op.cit. , p.137.

RELATION BETWEEN THE PASSAGE OF THE TRIFORIUM AND THE PIERS

Aya SHIMAZAKI

* Research Assistant Staff, Dept. of Architecture, Graduate School of Engineering, The University of Tokyo. Dr. Eng.

In some Gothic monuments, the wall inclines outwards at the height of the triforium (Chalon-sur-Saône Cathedral, 
Saint-Martin Church of Clamecy). The triforium is a horizontal passage running through the main piers which are 
critical to the stability of a monument. I examined the masonry of the triforium in several monuments and the plans 
at the height of the triforium (available at the MAP (Médiathèque de l’architecture et du patrimoine) of Paris or the 
online database “Mémoire”). The study has shown that several security measures could be taken to diminish the risk of 
weakening the piers. 

This paper investigates the three solutions at the intersection of passages and piers (Fig. 1): 1. Passages running 
through the piers (reinforcement by internal buttresses); 2. Passages turning around the piers; 3. Blocking-up of the 
passage. 

1. Passages running through the piers (reinforcement by internal buttresses)
The passage continues through the piers. The section of the pier decreases at the height of the triforium. This 

solution was already common in the Romanesque clerestory passage. At the intersection of the passage and the pier, the 
construction is reinforced employing additional masonry (internal buttress) which reduces the height of the passage (Fig. 
3). At the Amiens Cathedral (Fig. 4, 5), the width of the passage is also reduced, but in most cases, the passage runs 
without narrowed (Cathedrals of Soissons, Meaux, Lyon (Fig. 6-9), etc.). From around 1200, the masonry of the pier 

ensuring the stability of the pier.
2. Passages turning around the piers
The passage turns around the piers instead of running through them. The rear wall of the triforium bends toward 

the attic. This solution can be seen in tall cathedrals in southern France (Narbonne, Limoges, Rodez (Fig. 16, 17), etc.) 
and monuments without aisle attic (lower triforium of Beauvais Cathedral, Mont-Saint-Michel (Fig. 21, 23), etc.). At 
the Auxerre Cathedral, the choir triforium (c. 1215-) was blocked up after the risk of collapse became urgent, which 
later led the nave triforium (14th century) turn around the pier from the beginning (Fig. 20). 

3. Blocking-up of the passage
In order not to reduce the section of the piers, some passages were simply blocked up at the intersection, from the 

beginning or afterward (Fig. 24, 25). To block up or not the passage depends on the judge of the master/architect of the 
building. In some monuments, after the passages in the preceding parts were plugged because of safety reasons, they 
were blocked from the beginning in the following parts (Saint-Quentin (Fig. 24, 27), Troyes Cathedral). At the Noyon 
Cathedral, the architect decided to condemn the passage to ensure the stability of the thinned piers (Fig. 26).

The examples of Auxerre, Saint-Quentin, Troyes, Noyon shows that the triforium passage was thought to endanger 
the stability of the pier. Both the triforium and the pier-centered construction were widely pursued in Gothic 
architecture; to keep both of them would have been an important problem for architects.
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