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ABSTRACT

KEYWORD

Purpose: This study aimed to develop a prototype technical specifications for rammed earth method among ~ *EH1Z

many contemporary earthen construction methods. Method: format and content system of domestic and foreign
specifications were reviewed, and the contents of rammed earth work specifications written in US, UK, Australia, = 42
Eal

SAZIGH A2

sih 5712

and Germany were analyzed. And then, rammed earth construction processes of both in-situ and precast rammed 2 A|gbA
earth works were identified with the advice of contractor and manufacturer. So prototype performance-based

technical specification for contemporary rammed earth work was suggested, which was also verified by experts.
Result: First, it suggests a way to improve and standardize the quality of rammed earth work that has been

Ecological Architecture
Environment-friendly Construction
Contemporary Earthen Architecture

empirically performed. It followed the system of current legitimate construction standards, so it can be used as a  Rammed Earth
guide specification when creating construction specifications. Second, it is the starting pistol for standardizing  Technical Specification
industrialized earthen construction technology. By filing up technical specifications for each earthen construction

method one by one, it can be lead to a comprehensive earthen construction technical guidelines. Third, it reveals the
realistic challenges in domestic earth construction field, including lack of production system of ready-mixed

construction soil.
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Table 1. Modern earth construction methods

Category Earth construction methods

Rammed
Poured”™, Sprayed”™
Cob"

Monolithic
Loadbearing

Earth clumps’

s Earth block

Straw clay
Light clay™
(Light-)earth block

Infill

Multilayer with earth™

. Self-supportin; -
Non-loadbearing PPOTing Clay panel”(partition)

Clay panel”(lining)

Finish Earth plaster

Earth paint™

Extracted from "Sustainable Building with Earthy by H. Schroder{11]
* traditional construction method only,
™ modern construction method only
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(b) Earth sauna, Bad-Schinznach,
Switzerland, 2011[14]

(a) NK'MIP desert cultural centre,
Osoyoos BC, Canada, 2006[13]

Fig. 1. Modern rammed earth buildings
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Table 2. Rammed earth work specifications from different countries
USA UK Australia(a) Australia(b) Germany
SIREWALL[6] MRammed earth: design Earth Structures[8] Rammed Earth Claytec[10]
and construction Enterprises[9]
guidelines [7]
1. General | * Section includes * Scope * Scope * Norms and rules
* References * References * References
* Submittals for review * Related Work
* Submittals for * Submissions * Quality Assurance”
information * Tests” * Submissions
* Quality assurance” * Notice to inspect * Laboratory testing of
materials”
2. Material | * Rammed earth * In-situ rammed earth * Materials” * Material”
/Product materials mix and supply”
* Rammed earth mix" * Testing and
* Admixtures certification of
* Insulation materials
* Accessories * Sample wall
* Formwork
3. Execution | * Examination * Examination * Wall thicknesses * Moisture barrier
* Preparation * Damp proof course * Structural steel * Revealed/plastered wall
* Formwork * Formwork * General details * Lordbearing/non-lordbea
* Placing rammed earth * Placement and * Stabiliser pins * Openings ring wall
compaction * Vertical steel * Control/Articulation * Color and pattern
reinforcing joints * Openings

* Curing and protection

* Field quality control

* Patching

* Defective rammed
earth

* Movement joints in
rammed earth

* Drying and protection

* Worked finishes in
rammed earth

* Fixings, fittings and
embedded items in
rammed earth

* Completion and
maintenance

* Insulation

* Placement and finish
* Construction joints

* Chamfers

* Construction tolerance
* Electrical services

* Anchors and fixing
* Sealing(coating)

* Protection

* Cleaning

* Completion

* Corner chamfer details

* Electrical and plumbing

* Roof tie-down system

* Fixing details

* Permeability

* Fire rating

* Energy efficiency,
Thermal
insulation/thermal
bridging

* Lateral support

* Reinforcing(geogrid)
* Doors & windows

* Anchors and fixture
* Surface finish

* Services

* Waterproof finish

* Weather protection

* Historical repair

* Rammed earth floors

* performance related sub-sections
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Fig. 2. Execution procedure of in-situ rammed earth wall
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1.3 Terminology ®, 13 oate JdgGP=o], dd 2l A% H 2 JHo=dd =
1.4 General requirements ® 14 223} pis|H F0g 5 Qi 744 F0] ARay, 28 42
1.5 Submittals » @ 13 o] H|23F ZIalE Talo] ALs olg AW ok=7G Az
1.6 Durability requirements ®, 1.7~1.9, USA, sk “E_E]— Al _'_OO}L B L_E’ ]_:}jToE’ =
UK, Au(a), [12] T 5 BEAYE 4R E ALT & o FUE ARvkE B
17 Qualiy assurance’ USA. Au@ 19 AR B4, 5% FEAC BAL FA% AP 159
Products i; th?rizl requirements” I%Az'lng’) [Eg,] [12] A @ Tt 74 7] o] 9lojokut AHIA S L ASHA LT 4= 9)
.2 Mixing , Au(a), 5 ol mob u . o
2.3 Tests and certifications” USA, UK, Au(a), [12] E}’L Hs 2o U}ﬂ‘/\i = (H:TLOﬂH = Lee & Kwon(2022)[12] ]
2.4 Formwork ARG oln] F3% W4t 9 2 Al st Al Qe =7t
Execution|3.1 General requirements USA, Au(a) E9 SAZ BEAE S F85to] AEAHA Q] 7| EHA S LA
3.2 Footing & foundation Zdbo]| 9= A 714
3.3 Moisture barrier & protection USA, UK, Au(a), G R L] H_}:L ; ]E; }‘__E}' _ .
3.4 Formwork UK, Au(a), G ol A S T FA e 2 gl A E HEolHh
35 Mixing UK EEA ] FAleh wAle, Hohdue] 21 A¢ A, W, B
3.6 Reinforcement Au(a), Au(b) H1=o0 = 1 = = = - =
7l 2 E A} JAF Z AT Alo]| ZaA] 285t 2 o]
3.7. Lateral support UK, G Y71 &2 ZAE FAHES E‘?Lﬂ g Aol EaljA] =243 4= 9L
3.8 Placement & Compaction USA, UK, Au(a) O}, A3t Ao A dojut= etk o] AT St 2 £
10 Omenings: e e Ao 6 VBRI R AP D47 F A5 o AT 2wl =t
. enings: lintels u(b), _ = == L]
3.1 Services Aule), Au(), G BN SANE 2L MER AGokn T Ao WAt A
3.12 Details UK, Au(a), Au(b) < AokA] ek whebA FAF S 50 AW E Slo SrhH
3.13 Curing & (weather) protection |USA, UK, Au(a), G Aasl A o]l J|Zo 2Elsli Aol BIEA] T Q6
3.14 Surface finish USA, UK, Aua), G Oﬂ _—1 g5k 5= 9l =y ]T':e T\:}O}L:\ ] o= ] = O]'E]'-
3.15 Storage™ ®, 33, ®, 33 §HH, Table 3.9] 3.15~17-2 APA2 b S olnt A8 5=
e ITranTFO_l’tatjgn** % 2 gp 32 Ao, AHAZ ST FRATA s Z3eHA] ofeth
. nstallation b 3.4, &) 3. = = -
A AIZAF Sl e iy =] ZF =z 2.z gr L =
3.18 Execution quality control and ®, 3.5, USA 3.5, [12] ARAAIR S WS ol feof met @ 254X e U2
tests” A elof stBRR 7% A3 S A ste] “AlST AlE s W82 T
3.19 Performance quality certification”|®; 3.5.5, Au(b), [12] E%]__EHOF 3} "—1;-1_]_9.7]' %1\‘:]_
3.20 Equipment ®; 3.9
" performance related sub-sections
™ precast rammed earth work only
®r: KCS 14 20 10, ®,: KCS 14 20 60; ®;: SMCS 14 20 10
®,: KCS 14 20 52; (®,: SMCS 14 20 52
USA, UK, Au(a), Au(b), G: specifications in Table 2.
(©2024. Korea Institute of Ecological Architecture and Environment all rights reserved. 93
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