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Aerial view of the complete DRIM at NDMA Headquarters  
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17 Region-Specific Disaster-Resilient Infrastructure Models 

Displayed at NDMA Headquarters, Islamabad 
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CHAIRMAN'S MESSAGE 

 

Pakistan stands at a critical juncture in its battle against disasters. As one of the world's most disaster-

prone nations, we have witnessed the devastating impact of earthquakes, floods, and landslides on our 

communities particularly on the homes and infrastructure of our most vulnerable citizens. The recurring 

cycle of disaster and reconstruction has inflicted immeasurable human suffering and economic loss upon 

the people of Pakistan. 

It is within this context that the Disaster Resilient Infrastructure Models (DRIM) initiative represents not 

merely a construction showcase, but a transformative national commitment. The geographical breadth 

of DRIM is equally significant. From the earthquake-prone mountain valleys of Gilgit-Baltistan, AJK and 

Khyber Pakhtunkhwa to the flood-ravaged plains of Sindh and the riverine Punjab, from the coastal communities of Balochistan to 

the peri-urban settlements of Khyber Pakhtunkhwa. DRIM addresses Pakistan's hazard exposure with region-specific, hazard-

responsive solutions. 

I commend the Infrastructure Advisory & Project Development (IA&PD) Wing of NDMA for their tireless dedication in bringing this 

initiative to life. 

It is my sincere hope that DRIM will serve as both inspiration and practical guidance helping policymakers allocate resources more 

effectively, enabling engineers to design with resilience in mind, and empowering communities to build homes that will protect their 

families for generations to come. Pakistan's path to a safer, more resilient future begins with how we build today. 

 
Lt. Gen Inam Haider Malik HI(M) 

Chairman, NDMA 



 

 

EXECUTIVE DIRECTOR (IA&PD) MESSAGE 

 

The increasing frequency and intensity of disasters in Pakistan underscore the urgent need to strengthen the resilience 

of our infrastructure and communities. The Disaster Resilient Infrastructure Models (DRIM) initiative 

reflects NDMA's commitment to promoting safer, smarter, and more sustainable construction practices that 

can withstand the country's diverse hazard landscape. 

DRIM showcases practical, hazard-specific infrastructure solutions tailored to the unique geographical and 

climatic conditions of Pakistan. From earthquake-resistant housing to flood-resilient structures, these models 

demonstrate how resilient design can protect lives, reduce economic losses, and support sustainable 

development. 

I extend my sincere appreciation to the leadership of NDMA and my team whose dedication and expertise made this initiative possible. 

I hope this initiative inspires greater collaboration and encourages all stakeholders to embrace resilient infrastructure as a cornerstone 

of Pakistan's sustainable future.  

Together, we can build safer communities, protect future generations, and create a stronger, more resilient Pakistan. 

 
 

Saleem Raza 
Executive Director (IA&PD), NDMA 

  



 

 

Infrastructure Advisory & Project Development (IA&PD) Team 

 
 

Mr. Saleem Raza     Executive Director (IA&PD) 

Dr. Imran Khan Mohmand    Manager (Project Development) 

Engr. Kinza Asif     Deputy Manager (Project Development)  

Engr. Hamood Naeem    Deputy Manager (Infrastructure) 

Engr. Raja Azhar Iqbal    Deputy Manager (Project Development) 

Mr. Zahid Hussain     Deputy Manager (Material Hub) 

Engr. Touqeer Ahmed    Deputy Manager (Infrastructure) 

Plnr. Salman Akbar     Assistant Manager (Urban & Regional Planning)  

Engr. Shahnawaz     Assistant Manager (Project Development) 

Engr. Zain Ul Abideen    Assistant Manager (Project Development) 

Engr. Ali Hassan     Assistant Manager (Infrastructure) 

 

 
 



 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. PURPOSE & RATIONALE OF DRIM 

4th 
Most Vulnerable Country to Climate Change 

80K+ 
Deaths — 2005 Earthquake 

$30B 
Losses — 2022 Floods 

Rs 822+ Million 

Losses — 2025 Floods 
 

2.1 Background Need 

Conventional housing in Pakistan is generally not designed to withstand natural 
disasters. Repeated flood and earthquake events have destroyed hundreds of 
thousands of homes, displacing millions of citizens and inflicting enormous economic 
losses. Key drivers that necessitated the DRIM initiative include: 

• Recurrent disasters exposing systemic vulnerabilities in conventional housing stock 

• Absence of region-specific, hazard-responsive design guidance for communities 

• High reconstruction costs following each disaster event 

• Low awareness among communities, local contractors, and masons of safer building 
practices 

2.2 Core Purpose 

Showcase Hazard-Responsive Design 
Demonstrate housing designs tailored to specific hazards and 
regions — earthquake-prone and flood-affected zones — providing 
visual and physical proof that safer construction is achievable. 

Promote Economical Resilience 
Prove that disaster-resilient construction does not require expensive 
imported materials or specialized labor. Each DRIM model uses 
locally available materials and can be built by trained community 
members. 

Serve as Educational & Policy Tool 
Physical models provide clear, intuitive visualization for 
policymakers, international donors, local engineers, academia, and 
village-level communities — transforming abstract engineering 
concepts into accessible demonstrations. 

Support Low-Cost Housing Solutions 
By integrating locally sourced materials such as bamboo, earthbags, 
adobe, timber, and fly ash bricks, DRIM offers cost-effective 
alternatives that communities can replicate without dependence on 
external supply chains. 

The proposed infrastructure 
models serve as a practical, 

educational, and policy-support 
tool, demonstrating how region-

specific, disaster-resilient 
housing can significantly reduce 

vulnerability and strengthen 
community resilience across 

Pakistan 
 



 

 

3. DRIM MODEL CATEGORIES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H1–H5 
Hilly Region Models 

P1–P4 
Plain Region Models 

PC1–PC2 
Plain/Coastal Models 

HP1–HP5 
Hilly/Plain Models 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. REGIONAL COVERAGE OF DRIM 



 

 

H1 — CONFINED CONCRETE BLOCK MASONRY 

Hilly Region Model (Earthquake Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H1 — Confined Concrete Block Masonry Structure displayed at NDMA Headquarters, Islamabad 



 

 

 RESILIENCE FEATURES OF CONFINED CONCRETE BLOCK MASONRY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

H2 — LOH-KAAT TIMBER HOUSE STRUCTURE 

Hilly Region Model (Earthquake Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H2 — Loh-Kaat Timber House Structure displayed at NDMA Headquarters, Islamabad 



 

 

RESILIENCE FEATURES OF LOH-KAAT TIMBER HOUSE STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

H3 — TIMBER FRAME WITH LATH AND PLASTER 

Hilly Region Model (Earthquake Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 H3 — Timber Frame with Lath and Plaster Structure displayed at NDMA Headquarters, Islamabad 



 

 

                                     RESILIENCE FEATURES OF TIMBER FRAME WITH LATH AND PLASTER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

H4 — EARTHBAG MASONRY STRUCTURE 

Hilly Region Model (Earthquake/Flood Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 H4 — Earthbag Masonry Structure displayed at NDMA Headquarters, Islamabad 



 

 

                                    RESILIENCE FEATURES OF EARTHBAG MASONRY STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

H5 — GEOGRID REINFORCED RETAINING WALL STRUCTURE 

Hilly Region Model (Landslide Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 H5 — Geogrid Reinforced Retaining Wall Structure displayed at NDMA Headquarters, Islamabad 



 

 

RESILIENCE FEATURES OF GEOGRID REINFORCED RETAINING WALL STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

P1 — INTERLOCKING BRICK MASONRY STRUCTURE 

Plain Region Model (Earthquake Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 P1 — Interlocking Brick Masonry Structure displayed at NDMA Headquarters, Islamabad 



 

 

                                    RESILIENCE FEATURES OF INTERLOCKING BRICK MASONRY STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

P2 — CEMENT BAMBOO FRAME STRUCTURE 

lPlain Region Model (Earthquake Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P2 — Cement Bamboo Frame Structure displayed at NDMA Headquarters, Islamabad 



 

 

                                RESILIENCE FEATURES OF CEMENT BAMBOO FRAME STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

P3 — RAISED PLINTH FLOOD RESILIENT HOUSE 

Plain Region Model (Flood Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P3 — Raised Plinth Flood Resilient House displayed at NDMA Headquarters, Islamabad 



 

 

                                       RESILIENCE FEATURES OF RAISED PLINTH FLOOD RESILIENT HOUSE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

P4 — RAT TRAP BOND MASONRY STRUCTURE 

Plain Region Model (Earthquake Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P4 — Rat Trap Bond Masonry Structure displayed at NDMA Headquarters, Islamabad 



 

 

                               RESILIENCE FEATURES OF RAT TRAP BOND MASONRY STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

PC1 — ELEVATED FLOOD RESILIENT HOUSE STRUCTURE 

Plain / Coastal Region Model (Flood Resilient) 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

PC1 — Elevated Flood Resilient House Structure displayed at NDMA Headquarters, Islamabad 



 

 

RESILIENCE FEATURES OF ELEVATED FLOOD RESILIENT HOUSE STRUCTURE 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

PC2 — FLOATING AMPHIBIOUS STRUCTURE 

Plain / Coastal Region Model (Flood Resilient) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 PC2 — Floating Amphibious Structure displayed at NDMA Headquarters, Islamabad 



 

 

RESILIENCE FEATURES OF FLOATING AMPHIBIOUS STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HP1 — REINFORCED ADOBE BRICK STRUCTURE 

Hilly / Plain Region Model (Earthquake Resilient) 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HP1 — Reinforced Adobe Brick Structure displayed at NDMA Headquarters, Islamabad 



 

 

RESILIENCE FEATURES OF REINFORCED ADOBE BRICK STRUCTURE 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HP2 — BAMBOO FRAME WITH WATTLE AND DAUB 

Hilly / Plain Region Model (Earthquake Resilient) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 HP2 — Bamboo Frame with Wattle and Daub displayed at NDMA Headquarters, Islamabad 



 

 

                                      RESILIENCE FEATURES OF BAMBOO FRAME WITH WATTLE AND DAUB 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HP3 — FLY ASH MASONRY STRUCTURE 

Hilly / Plain Region Model (Earthquake Resilient) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HP3 — Fly Ash Masonry Structure displayed at NDMA Headquarters, Islamabad 



 

 

                                                   RESILIENCE FEATURES OF FLY ASH MASONRY STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HP4 — LIGHT GAUGE STEEL HOUSE STRUCTURE‘ 
Hilly / Plain Region Model (Earthquake Resilient) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 HP4 — Light Gauge Steel House Structure displayed at NDMA Headquarters, Islamabad 



 

 

                                RESILIENCE FEATURES OF LIGHT GAUGE STEEL HOUSE STRUCTURE 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

HP5 — PRE-FABRICATED HOUSE STRUCTURE 

Hilly / Plain Region Model (Earthquake Resilient) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HP5 — Pre-Fabricated House Structure displayed at NDMA Headquarters, Islamabad 



 

 

RESILIENCE FEATURES OF  PRE-FABRICATED HOUSE STRUCTURE 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

RAINWATER HARVESTING TANK SYSTEM 

Roof Catchment, Filtration & Domestic Water Supply — Working Principle, Benefits and Home Construction Guide 

Rainwater harvesting (RWH) is the planned collection, filtration and storage of rooftop runoff for reuse, instead of letting it discharge 
as uncontrolled stormwater. With falling groundwater tables and increasingly erratic monsoon rainfall across Pakistan, a simple 
roof-fed harvesting and filtration tank illustrated below offers an affordable, low-maintenance source of secondary water at the 
household scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Roof-catchment rainwater harvesting and multi-layer filtration tank, with clean-water outlet tap 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

5. COMMUNITY BENEFITS 

How DRIM Directly Serves Pakistan's Vulnerable Communities 

DRIM is fundamentally a community-centric initiative. Its design principles, material choices, and deployment strategy are 
all oriented toward delivering direct, measurable benefits to vulnerable communities across Pakistan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.1 ENHANCED SAFETY & DISASTER RESILIENCE 

The most direct community benefit is the reduction of disaster-related deaths, injuries, structural damage, and displacement. 
Earthquake-resilient models provide improved seismic performance, structural stability, and lateral resistance, while flood-resilient 
models reduce floodwater intrusion and protect families during inundation events. 

5.2 EMPOWERMENT OF LOCAL COMMUNITIES 

Resilient construction approaches strengthen community self-reliance by: 

• Developing a locally trained workforce capable of constructing and repairing homes.  
• Reducing dependency on external technical assistance and prolonged government intervention after disasters.  
• Retaining economic benefits through local labour and material procurement.  
• Promoting a culture of safe construction and transferring practical knowledge across generations.  

5.3 ENVIRONMENTAL & THERMAL BENEFITS 
Several resilient construction systems provide environmental and climate-adaptation benefits: 

• Fly Ash Masonry: Utilizes industrial by-products, supporting resource-efficient and lower-waste construction.  
 

• Bamboo Frame with Wattle & Daub: Provides good thermal insulation, helping maintain comfortable indoor temperatures.  
 

• Loh-Kaat & Timber Frame Structures: Can provide suitable thermal performance for cold mountainous climates.  
 

• Low-Carbon Construction: Greater use of local, renewable, recycled, and low-impact materials supports broader 
environmental sustainability objectives. 

 

 



 

 

6. COST & SPEED SAVINGS ANALYSIS 

 
 



 

 

 
 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Disasters Impacting High Rise Strategic Infrastructure EARTHQUAKE GLOF FLOOD URBAN FIRE 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIGH-RISE 
BUILDING 
MODELS 

STRUCTURAL 
SYSTEMS 

Understanding Structural Behavior 

Under Seismic Forces 

STRUCTURAL SYSTEMS 

Tuned Mass Damper · Base Isolation · Shear Wall · Diagrid · 

Outrigger & Belt Truss 

SEISMIC RESPONSE 

Decouples ground motion from superstructure; cuts sway 

by 30–50% 

MODEL DEMONSTRATION 

Physical simulator showcasing earthquake-resilient high-

rise configurations 

RESILIENCE CONTEXT 
Pakistan highly vulnerable to earthquakes — advanced 

structural systems reduce damage 

Tuned Mass 
Damper 

Base 
Isolation 

Shear Wall 
System 

Diagrid 
System 

Outrigger & 
Belt Truss 

Central Core 
System 

Energy 
Dissipation 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIGH-RISE BUILDING RESILIENCE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIGH-RISE BUILDING RESILIENCE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIGH-RISE BUILDING RESILIENCE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIGH-RISE BUILDING RESILIENCE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIGH-RISE BUILDING RESILIENCE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIGH-RISE BUILDING RESILIENCE 



 

 

 

HIGH-RISE BUILDING RESILIENCE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  


