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Abstract: The planning of a multipurpose building within a school environment plays a vital role in
supporting educational, social, and cultural activities. SMPN 1, Sangatta Utara Subdistrict, as one of the
public schools in East Kutai Regency, requires a representative multipurpose facility. This planning activity
aims to produce a comprehensive set of technical documents as the foundation for construction
implementation. The planning approach was carried out in stages, beginning with field studies and
progressing to the development of technical drawings and tender documents. The final planning deliverables
include the preliminary to final reports, soil investigation results (Sondir and PDA), structural calculations,
complete working drawings, and procurement documents such as the Bill of Quantities (BoQ), technical
specifications, and Engineer’s Estimate. The results of this planning process are expected to serve as a valid
reference for the construction of a building that is safe, efficient, and compliant with technical standards.
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1. Introduction

The improvement of educational facilities and infrastructure is one of the key strategies of local
governments to support equitable and sustainable quality education (Abidemi & Bilikis, 2023; Nurhayati,
2021). School facilities, including spaces that support both learning and non-learning activities, play a vital
role in enabling a holistic educational process (Harrop & Turpin, 2013; Rupiah et al., 2025). One of the
most essential facilities needed by educational institutions is a multipurpose building, a multifunctional
structure that can be used for various school and community-related activities (Deguchi et al., 2023; World
Health Organization, 2021). A multipurpose building serves as the center of collective activities within a
school, facilitating events such as ceremonies, sports practices, performing arts, religious gatherings, parent
meetings, and extracurricular programs (Kolodrubska et al., 2022; Ullah et al., 2025). Its flexible function
makes it highly strategic in supporting character building, skill development, and experiential learning
(Omodan, 2024; Setiono et al., 2024). SMPN 1 Sangatta Utara, as a public junior high school in East Kutai
Regency, currently lacks a representative multipurpose building that meets educational building standards.
The absence of such a facility limits the school's capacity to conduct both internal activities and those
involving the surrounding community. Moreover, the tropical climate with high rainfall necessitates an
enclosed multipurpose space that can be used year-round regardless of weather conditions (Alexakis et al.,
2025; Handayani et al., 2024).

24



World Journal of Civil Engineering ISSN : 2963-1467
Volume 06 Number 01 October 2025 (Online - Elektronik)

In response to this need, a technical planning project was initiated for the construction of the
Multipurpose Building at SMPN 1 Sangatta Utara. The project aims to develop an integrated set of planning
documents, including architectural design, structural planning, and technical tender documentation such as
working drawings, Bill of Quantities (BoQ), Technical Specifications (RKS), and the Cost Estimate (RAB).
The planning activity was carried out by an appointed consulting team, in accordance with national public
building planning standards and government procurement regulations. This planning initiative seeks not
only to produce technical drawings, but also to ensure that the proposed building will have structurally sound
integrity, cost efficiency, and optimal comfort and functionality. With the completion of these planning
documents, the physical construction of the multipurpose building can proceed in a measurable,
accountable, and sustainable manner—ultimately supporting the improvement of educational service quality
at SMPN 1 Sangatta Utara.

2. Materials and Methods
2.1. Planning Foundation

The technical planning of the Multipurpose Building at SMPN 1, Sangatta Utara Subdistrict is based
on several normative and contextual references to ensure compliance with regulations, site conditions, and
modern architectural design principles. The main reference frameworks used include:

1. Terms of Reference (TOR) provided by the client

2. Technical regulations such as:

e Ministry of Public Works Regulation No. 29/PRT/M/2006 (Technical Requirements for
Buildings)
Government Regulation No. 16/2021 and No. 21/2021
Ministry of Public Works Regulation No. 5/2008 and No. 12/2009 (on Green and Non-Green
Open Spaces)

e Regional Regulations concerning the Spatial Plan (RTRW) of East Kutai
SNI 03-1733-2004 (Planning of Residential Environments)

In addition to formal regulations, the planning approach also aligns with 21st-century modern
architectural paradigms, emphasizing sustainability, eco-green building principles, and environmentally
conscious design, reflecting Indonesia’s commitment to Agenda 21.

2.2. Scope of Planning

The scope of the planning activities includes:

Architectural design of the building (floor plans, elevations, sections)
Structural planning (slabs, beams, columns, foundations)

Utility planning (clean water system, electrical system, ventilation)
Analysis of soil test results (Sondir and PDA)

Preparation of complete technical drawings

Development of administrative and technical documents for tendering
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2.3. Implementation Methodology

The planning process was carried out through the following stages:
1. Field Study and Technical Survey
e Site observation
e Collection of spatial data
e Coordination with the school and relevant government agencies
2. Soil and Geotechnical Testing
e Sondir and PDA tests to determine soil bearing capacity
e Determination of foundation type based on test results
3. Structural Planning
e Structural calculations for both superstructure and substructure using engineering software
e Evaluation of seismic forces, dead loads, and live loads according to applicable SNI standards
4. Architectural Design
o Functional space design based on the needs of the school
e Consideration of natural lighting and cross ventilation
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5. Preparation of Drawings and Technical Documents
e Complete working drawings
e Technical specifications and tender documents (RKS, BoQ, Engineer’s Estimate)

3. Results

The planning activity for the Multipurpose Building at SMPN 1, Sangatta Utara Subdistrict resulted in
a series of technical and architectural documents that reflect the completeness of the planning process in
terms of building technical aspects, regulatory compliance, and cost efficiency. These planning products
serve as the primary reference for the implementation of physical construction in accordance with the 2023
fiscal year budget ceiling.

3.1. Planning Documents Produced
Table 1. List of Planning Products

No Planning Product Description

I Preliminary, Interim, and Final Contains the entire planning process presented
Reports chronologically and systematically

2 Soil Testing Reports (Sondir and Provides soil bearing capacity data as the basis for
PDA) foundation design

3 Structural Calculations Includes calculations for beams, columns, floor slabs,

foundations, and reinforcement

4 Complete Technical Working Floor plans, elevations, sections, construction details,
Drawings and work boundaries based on the budget

5 Tender Documents (RKS, Prepared according to government procurement
Technical Specifications, BoQ) standards

6  Engineer’s Estimate (EE) Construction cost estimation as a reference for

contractor bidding

3.2. Specifications and Features of the Planned Building

The multipurpose building is designed as a single-story structure with spatial flexibility and the capacity
to accommodate various school and community activities.

Tabel 2. Specifications and Features of the Planned Building

Component Technical Specifications

Building Area + 400 m?

Structural System Reinforced concrete, earthquake-resistant, compliant with SNI
1726:2019

Foundation Mini pile foundation based on Sondir and PDA data

Roof Lightweight steel frame with zincalume roofing

Flooring Heavy-duty ceramic tiles, child-friendly

Ventilation & lighting Stage, toilets, storage room, changing room, foldable bleachers,
disability access

Supporting Facilities Stage, toilets, storage room, changing room, foldable bleachers,

disability access

3.3. Integration of Modern Design Principles

The building design incorporates principles of modern and tropical architecture with a strong
environmental focus:

e Use of eco-friendly and recyclable materials

e Allocation of open spaces around the building for natural airflow and water infiltration

e A clean, functional building appearance that reflects the school’s identity
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4. Discussion

Floor Plan: Illustrates the circulation system from the interior to the exterior and vice versa, as a
manifestation of the applied design concept. The floor plan diagram provides insight into the functional
requirements of the building with respect to the capacity to accommodate both public and private activities.
The capacity is carefully calculated and adjusted to match the nature of the activities, ensuring that the site
area is used effectively in terms of spatial planning.
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Figure 1. 2D Floor Plan View

The site area is estimated at approximately 17,25 x 29,50 x 1 m*= 508,87 m?.
Floor 1

e Multipurpose Hall

24,50x 1725x 1 m’ = 442,62 m’
e Toilets

1,50x2,00x 1 m* x2 = 6,00 m’
e Male and Female Changing rooms

3,00x3,00x I m> x2 = 18,00 m’
e Front porch

4,00x2,25x 1 m* =9,00 m”
e Motorcycle Parking Area =38,50 m?.
e Total Building Footprint = 767,62 m* (66,72%)
e Non-Green Open Area (Paved-area) =122.23 m* (16,30%)
e Green Open Space (RTH) = 150,67 m*(16,98%)
e Total Open Space (RTNH+RTH) =272,90 m* (33,28%)

The building facade reflects a design elaborated using a scale ratio of 1 < D/H <2, where D = distance
and H = height. This proportionality plays a significant role in shaping the observer's visual experience from
outside the site. It influences the building height and massing, aiming to achieve a monumental impression
supported by well-balanced composition and proportion.
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Figure 2. 3D Floor Plan View

5. Conclusions

This section is mandatory but can be added to the manuscript if the discussion is unusually long or
complex and add research limitations and policy implications to the theory and practice.
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